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AUTHOR'S FOREWORD 

HE AUTOMATIC RECORD CHANGER is by no 
I means a new device, for several such units 

have been available for many years. However, the 
last four or five years have witnessed a tremen- 
dous boom in the production and sale of these 
units to the owners of radio receivers. In fact, it 
is possible to credit the revival of phonograph rec- 
ord sales and interest in such records to the suc- 
cessful development of a simple record changer. 
We say simple, for so it is when compared to the 
devices of years ago. 

At the same time, the wide -spread sale of these 
units and the service work necessary thereon rep- 
resented a new era in the operations of the radio 
serviceman. For almost two decades, his interest 
revolved around the invisible defects which ac- 
company the operation of electrical devices. Me- 
chanics in radio receivers was limited to such 
things as remote control and motor driven con- 
densers. Mechanical operation was so much, in 
the minority that very few if any serviceman paid 
the slightest attention to even the simplest terms 
used in mechanics, let alone the study of gears 
and linkages. 

Then along comes the automatic record changer 
and introduces almost a new language, the lan- 
guage of mechanics. Fortunately, the nature of 
the device is such that a study of mechanics is not 
necessary, but it must be admitted that even if a 
study of mechanics is not required, the develop- 
ment of motion in many different directions by 
means of gears, levers, and cams, is something 
which is foreign to the radio -minded man. And 
when this new device is not too gently thrown 
into his lap and he is told to service something, 
the prototype of which he has never seen, he can- 
not help but be at a loss. 

The birth of this volume covering automatic 
record changers and recorders is a direct effort to 
supply to the radio serviceman, a book which will 
give him general and specific facts about the rec- 
ord changers and recorders now in the hands of 
the public, so that he will at least have available 
some source of specific information. 

As is clearly evident in the text, no effort is 
made to cover the theory of mechanics, for we do 
not deem it necessary. At no time is the individ- 
ual who does the service work called upon to im- 
provise an arrangement in place of something 
which has failed. The mechanical system is al- 
ready designed and his part is to keep it running 

and clear whatever defects develop. At the same 
time, the general discussion of mechanical trou- 
bles is limited. This is brought about by the fact 
that the respective manufacturers indicate the ex- 
act parts to be investigated in the event that some 
defect develops. . . . Since variations exist be- 
tween record changers, it is far more important 
that the reader refer to the manufacturers' notes 
and derive specific information, than try to inter- 
pret general service references. 

We have refrained from publishing design 
theory, as far as recorders are concerned, because 
the subject matter of this volume concerns units 
already manufactured and which must be kept in 
operation Since these units function with other 
available devices, records and needles, all that we 

deem necessary to say about records and needles 
are those things which relate to faults and those 
things which will enable a serviceman to answer 
questions submitted by the average user of a re- 
corder to his not getting the kind of results he ex- 
pected. 

The remainder of the problems, that is service 
problems surrounding the individual recorders, 
those are answered by information furnished by 
the respective manufacturers, for they not only 
give the solution to the problem, but also stipulate 
the exact part of the system which must be 
manipulated to accomplish a certain aim. 

As this book goes to press, it just about covers 
all of the devices of the kind listed in the title, 
which have been sold to the public. "pith the re- 
quirements for National Defense becoming more 
and more urgent, it is doubtful if there will be 
need for a second volume covering future units 
for quite a few years. Be that as it may, we hope 
that what we present in these pages will be of 
practical aid to the serviceman. In this connection 
we desire to express our sincere appreciation to 
all of the service managers of the manufacturers 
represented in this book for their wholehearted 
cooperation. Without such cooperation this book 
would have been impossible. That goes for some 
of the staff of the publisher, particularly Mr. 
G. C. B. Rowe whose job it was to edit the text 
we wrote and who helped us watch the gyrations 
of gears and levers and cams within the record 
changers that were purchased for observation and 
analysis. 

November 29, 1941. 
JOHN F. RIDER 
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Chapter I 

MOTORS AND DRIVES 

THE primary driving device in record changers, re- 
cording devices, and phonographs is the electric motor. 
That is what converts electrical energy into the me- 
chanical energy required to rotate the turntable upon 
which the record rests, either for reproduction or for 
recording. Since this is a manual aimed at furnishing 
service information, our primary concern is with infor- 
mation of this character. But in the case of motors, as 
well as other completely assembled electrical mecha- 
nisms, like pick-ups and cutter heads, there is compar- 
atively little which can be described as service 
information. 

Of course, there are details relating to service which 
shall be discussed, but due to the nature of such de- 
vices as motors and the others named, the kinds of 
defects which are within the province of the repair- 
man are relatively few and simple. Those defects 
which are major in nature are, unfortunately, of such 
character as to require virtual reconstruction of the 
device, hence invariably mean replacement of the de- 
fective unit with a new one. This is particularly true 
of burnouts of windings or coils, such as are employed 
in motors, pick-ups as well as recorder cutting 
heads. When such defects develop, the lack of facili- 
ties for repair and the specialized nature of the repair 
make replacement the only feasible and most practical 
method of overcoming the problem. 

This does not mean that these subjects need be dis- 
missed by nothing more than a tabulation of the sim- 
ple faults and their remedies. In fact they cannot be 
dealt with in such an easy way, for it is highly desir- 
able that the serviceman who works on such devices, 
regardless of the nature of the defect, have a general 
idea of what electrical principles govern the operation. 

This is particularly true in the case of pick-ups and 
recorder cutters, for much of the success in reproduc- 
tion as well as recording is founded upon the per- 
formance of these respective units. The more familiar 
the individual with their operation, the better the re- 
sults obtained because of the many related devices 
and operations. 

In the case of motors, the parallel is not as close 
because the electrical characteristics of the driving 
unit have no relationship, assuming correct selection 
of the electrical power source, the power line frequency 
and voltage, to the manner of reproduction or record- 
ing. Unlike the other two units, only a defect in the 
motor will interfere with the attainment of its proper 
performance. Yet, it cannot help but be valuable to 

the user of this manual to understand the manner in 
which the different kinds of motors used in automatic 
record changers and recorders, operate. Therefore we 
shall discuss in brief the kinds of motors used as well 
as the related driving mechanisms. 

Motors 

Motors as a whole are identified in four ways. First 
is the general classification associated with the kind of 
power supply, namely for use on either alternating 
current, direct current, or both. Second, is the rating 
of the voltage which must be impressed upon the 
motor, or to put it differently, the voltage of the power 
supply for which the motor has been designed. Third, 
the classification of the electrical design of the motor, 
that is, the basic principle responsible for the turning 
action of the motor, and fourth is the horse-power 
rating. As we go along in this discussion examples of 
the first three will be given. As to the last named, no 
need exists for any discussion, in that the general cate- 
gory of all motors used in recording units as well as 
record changers and phonographs, is "fractional horse- 
power," by which is meant something of the order of 
1/,; horsepower or higher, although there seldom ap- 
pears any reference to some particular value. The fact 
that the motors are of fractional horsepower is gener- 
ally accepted as sufficient. 

Basic Principles of Motors 

While it is true that different kinds of motors make 
use of certain definite electrical laws in certain special 
ways, it nevertheless is possible to state in general 
terms the principles which govern the operation of 
motors. Essentially a motor revolves because of forces 
developed by the interaction between two electromag- 
netic fields. The manner in which these fields are de- 
veloped is of no consequence. In some instances they 
may be due to current which is caused to flow through 
conductors by the application of an external voltage 
and then again it may be due to induced currents. 

The exact manner in which these principles are em- 
ployed is a different matter. Some of the arrangements 
are native only to those devices which are intended for 
use with an alternating -current form of supply, 
whereas others are used for direct current and some 
for a combination of both. It is the distinction be- 
tween these arrangements which supplies the data for 
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this discussion.... Suppose then that we start with 
the d -c motor, although it so happens that d -c motors 
are by far in the minority in such devices. In fact, in 
most cases, where operation may be necessary upon a 
d -c line, the kind of motor furnished is one which is 

equally suitable for use on alternating as well as direct - 
current power supply circuits. However, by discussing 
the basic principles of d -c motors, we provide a more 
solid basis of comprehension of what makes a motor 
revolve. 

D -C MOTORS 

The d -c motor is comparatively simple in its basis 
of operation. Essentially it consists of a current carry- 
ing conductor located within a magnetic field. (Fig. 
1.) In principle it is like the simple d -c moving coil 
type of meter. When a current is passed through the 
conductor, which incidentally consists of numerous 
windings, a magnetic field is created around the nu- 
merous turns. This part of the motor is known as the 
armature. This magnetic field interacts with the mag- 
netic field of the field magnets, which you may recall 
was originally mentioned as being the area within 
which the armature windings were located. The field 
magnets may be permanent magnets or electromagnets, 
that is iron cores surrounded by windings. 

FIG. 1. Essentially a d -c motor consists of a loop of 
wire carrying current which sets up a field around the 
wire and reacts with the field set up by a permanent 
magnet. The interaction of these two fields causes 
the loop to rotate. 

When two such magnetic fields combine, the re- 
sultant forces developed by the combined fields tend 
to make the windings located within the field move. 
Since the structure of the system is such that motion 
of these coils is possible only in a rotary manner, the 
whole armature assembly revolves. The turning force 
or torque existing at the armature shaft is transferred 
to whatever device is to be turned by any one of a 
number of linking systems. 

Imagine if you will, a single length of conductor 
located between the pole pieces of a permanent mag- 
net, as shown in Fig. 2, and then the passage of cur- 
rent through the conductor as indicated in Fig. 3. Due 
to the passage of current through the conductor, lines 
of force are created around the conductor. As a result 
of the direction of current flow through the conductor 
and the location of the N and S poles of the magnet, 

we find that the direction of the flux lines beneath the 
conductor aid the flux lines due to the magnet and 
that those above the conductor buck the flux lines due 
to the magnet. The net result of the combination of 

--+-- 
----+ +-- 

--- + 
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FIG. 2. The dotted linea indicate a magnetic field set 
up between the two poles N and S of a magnet. The 
circle in the midst of this field represents the cross 
section of a wire through which no current is flowing. 

these two magnetic fields is as shown in Fig. 3; there 
is a bunching of the lines of force beneath the con- 
ductor and a reduction in the strength of the field 
above the conductor... 

Since lines of force behave like stretched rubber 
bands, the bunched or distorted lines beneath the con- 
ductor will tend to straighten themselves and in so 

doing will exert an upward force upon the conductor. 
This can be said in another way, which perhaps is a 
closer approach to basic electrical laws: "when a cur- 
rent -carrying conductor disturbs a uniform field, thus 
making the field stronger on one side of the conductor 
than upon the other, the conductor will move from 
the stronger to the weaker field." 

Now suppose that instead of having a single con- 
ductor in a magnetic field, we arrange a loop which 
can pivot upon a shaft as in Fig. 4, and pass current 
through this conductor. Whereas the combined field 
bunches beneath coil side A, it bunches above coil side 
B. The reason is that the direction of the current flow 

through coil side B is exactly opposite to that through 
coil side A. If we assume that the direction of cur - 

FIG. 3. When current flows downward through the wire 
of Fig. 2, the field set up (indicated by the concentric 
dotted circles) reacts with the field of the magnet so 
that the lines of force are crowded under the wire and 
thinned out above it. 
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rent through this loop is away from the observer in 

coil side A, it is towards the observer in side B. As to 

the force now exerted upon the coil sides, it is in the 

upward direction on side A and in the downward di- 

rection upon side B, with the result that the coil turns 
as a whole. 

FIG. 4. A loop of wire with sides A and B has been 
substituted here for the single wire of Fig. 3. As the 
current is going down into the paper in side A and up 
in side B, the resulting crowding of the magnetic lines 
below A and above B give a clockwise rotation to the 
loop. 

Essentially, this is the story of the motor, although 
as you can probably appreciate, it is not the entire 
story. The principle which governs the motion of the 
coil AB in Fig. 4 does effectively explain the opera- 
tion of motors in that it states that "a coil carrying 
current and located in a magnetic field would tend to 
orient itself in such manner that its lines of force 
would be parallel to those of the magnetic field" .. . 

According to this law, the coil of Fig. 4 would, 
under the action of the combined magnetic fields, shift 
through an angle of 90 degrees to the position shown 
in Fig. 5, in which position there would be no further 
tendency for the coil to rotate, for it has attained the 
position established by the electrical law. . . . The 
coil no longer is subjected to a turning force.... As 

to the arrangement of the strong and weak magnetic 
fields around the conductor, the fact that the strong 
field is on the inside of the loop sides is due to the 
direction of the current flow through the coil and the 
direction of the magnetic field from the magnets. If 

f -\ f - -- 
-- 
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FIG. 5. Here the loop has rotated 90 degrees and now 
the turning force, shown in Fig. 4, is cancelled so that 
when the loop reaches this position, it remains sta- 
tionary. 

by chance the current flow through the coil was re- 
versed, the coil would remain in the same position, but 
the location of the strong and weak fields would shift 
through 180 degrees around each side; the "bunched" 
lines now would be located on the outside of the coil 

sides and the weak field on the inside. 
Naturally such a temporary shift in the position of 

the armature of the motor is of little value in practice. 
... What is needed is continuous rotation. This is ac- 

complished by using an armature made up of a num- 
ber of separate coils rather than a single loop as shown 
in Fig. 5 and also an arrangement whereby the exciting 
voltage responsible for the current flow through the 
armature coils is switched from one coil to the next as 
each coil swings from the active to the inactive posi- 

tion. All of this can be described as multi -coil arma- 
tures and the use of a commutator. The function of 

the commutator is to switch the armature exciting 
voltage from coil to coil. 

A simple illustration of how continuous rotation is 

accomplished is shown in Figs. 6 and 7, wherein the 
armature consists of two separate coils and the excit- 
ing voltage is fed to the armature coils by means of 

the commutator and brushes. The four commutator 

FIG. 6. Here two loops with sides AB and CD at 90 

degrees, terminate in four commutator segments, shown 
below, with corresponding letters. Current flows 
through the loop A -B and the resulting interacting 
fields give the combination a clockwise rotation. 

segments A', B', C', and D' are identified with the four 

coil sides A, B, C, and D. In Fig. 6, current is flowing 

through .AB and the distribution of the magnetic field 

between the pole pieces is as shown in Fig. 4. In Fig. 

7, we assume that coil AB has swung through 90 de- 

grees into the position shown, which corresponds with 

that of Fig. 5, except that as a result of the rotation 
of the commutator segments which connect to the coil 

terminals, commutator segments A'B' have moved 
away from the two brushes, so that the current now is 

flowing through coil CD and the magnetic field now is 
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acting upon these sides. The result is that coil CD 
moves up into the position of AB and the latter again 
is in the active position and the motor armature con - 

N 

FIG. 7. The loops are here shown advanced 90 degrees 
from their position in Fig. 6. Current is now flowing 
through C -D and none is flowing through the other; 
therefore, C -D is now doing the work of rotating the 
combination. 

tinues rotating.... In practice the armature consists 
of more than two windings, as does the commutator 
consist of more than four segments. In this way the 
jerky motion of a two -coil armature is overcome and 
the rotation is smooth. 

Speed Control 

Let us now investigate some of the electrical char- 
acteristics of the simple motor shown in Figs. 6 and 7. 
The torque or turning force applied to the active coils 
in the armature depends upon the strength of the com- 
bined fields, hence an increase in the strength of these 
fields will tend to make the loop move faster, in other 
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words will increase the speed of rotation of the arma- 
ture. Conversely any decrease in the strength of these 
combined fields will have the opposite effect: the 
motor speed will decrease. Hence we see that the 
speed of rotation of the motor is a function of those 
conditions which determine the strength of the com- 
bined fields... . 

Since the current through the armature coils is one 
of the contributors to the combined field, the magni- 
tude of the armature current is a controlling agency, 
increasing the motor speed as the current increases and 
decreasing the motor speed as the current decreases. 
The magnetic field due to the magnets also is a con- 
trolling agency. Any decrease in this field strength 
will slow down the motor speed and an increase in the 
field strength will increase the motor speed. With per- 
manent magnets used for the production of the field, 
the field would be fixed in strength, but there is no 
need for permanent magnets. Instead of permanent 
magnets, electromagnets can be used, in fact are used 
in commercial units-in which case the current 
through the field windings becomes a controlling 
agency. The greater the strength of the field current, 
the greater the speed of the motor and the less the 
strength of the field current, the slower the speed of 
the motor.... Thus two basic forms of motor speed 
control exist for such d -c motors, namely either or 
both the armature and field currents. 

Direction of Rotation 

Let us now look into the direction of rotation of the 
revolving armature. As you witnessed in Figs. 4 and 
7, the direction of rotation is a function of the relative 
directions of the armature current and the direction of 
the current through the field winding. For any one 
motor, this is determined in the design as identified by 
positive and negative markings upon the input exciting 

r 
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FIGS. 8A, left, and 8B. In Fig. 8A the current is flowing up out of the paper and in the opposite direction 
in Fig. 8B. Note that in each case the interacting fields force the wire upwards, which is because the po- 
larity of the magnet has also been reversed as well as the direction of current flow. 
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voltage terminals of the motor. If we were to reverse 
the direction of motion of the coil sides in Fig. 6, it 
would be necessary to shift the bunched lines of the 
combined fields from the under side of loop side A to 
the upper side and from the upper side of loop side B 
to the underside. 

This can be done in two ways, both of which entail 
a change in the direction of one of the two magnetic 
fields which make up the combined field. We can 
change either the direction of the current through the 
armature or the direction of the_current through the 
field, but not both. If both are changed, the direction 
of rotation remains the same. This is shown in simple 
form in Fig. 8 A and B, which shows the magnetic 
lines of force around one side of the active turn of the 
armature winding, for the field and the current flow 
in one direction and then both field and current flow 
reversed. Note that the force exerted is upwards in 
both cases, which means that it would be downwards 
in both cases upon the other loop side of the same 
coil.... It is this which makes possible the design of 
a d -c motor which is suitable for use upon a -c power 
supply lines, in other words the universal motor. 

Speed and Torque Characteristics 

One of the major operating characteristics of motors 
in general is their behavior relative to the speed and 
turning power or torque. From what has been said 
you can gather that the speed of a motor may vary as 
a result of what conditions are created by changes in 
line voltage, as for example changes in either field or 
armature current due to changes in the exciting volt- 
age applied to either or both of these parts of the 
motor. If the speed varies what happens to the torque 
developed by the motor? 

DC 
VOLTAGE 

STATOR CO/LS 

ROTOR COILS 

STATOR CO/LS 

ELECTRICAL CIRCUIT 
EQUIVALENT 

These considerations introduce certain special con- 
ditions in motors of the kind being discussed. First 
they involve a basic electrical law which has not been 
mentioned as yet and which is associated with the 
armature, and second, they introduce c xtain relation- 
ships between the armature and field arrangements. 
Let's take the first item, the reaction of the armature. 

We know that the flow of current in the armature 
winding is responsible for the fact that the motor 
armature turns. Also that the greater the current in 
this armature, the greater the speed of rotation. If 
nothing but this one condition controlled the speed of 
a motor, it would be pretty much impossible to attain 
any semblance of constancy of speed or a variation in 
torque required to meet different conditions. However, 
there is another condition which exists in a motor: it 
is the reaction of the armature in motion upon itself. 

When the armature is revolving in the magnetic 
field, it represents a series of conductors cutting a 
magnetic field. As is well known, one of the basic 
electrical laws states that when a conductor cuts a 
magnetic field, a voltage is induced in the conductor. 
This happens in the motor armature, so that during 
operation we have two voltages acting upon the arma- 
ture: the impressed voltage from the power line and 
the back emf or counter electromotive force developed 
by the motion of the conductor in the magnetic field. 
It is the difference between these two voltages, or the 
effective emf, which is responsible for the amount of 
current which actually flows through the armature 
during operation. 

At the instant before the armature starts turning, 
the back emf is zero, so that a very high value of 
current flows through the armature. This develops a 
very high torque, for the combined magnetic field act- 
ing upon the armature is very strong and this explains 
the very high starting current of motors. ... As the 

DC 
LINE 

POLE 
PIECE...'. 

SHAFT 

FIELD CORE 
(STATOR) 

ARMATURE 
(ROTOR) 

:. 

BRUSH 

COMMU TATOR) 
SEGMEN TS 

FIELD COIL 
(STATOR) 

FIGS. 9, left, and 10. The simple series d -c motor is illustrated schematically in Fig. 9 and diagramatically 
in Fig. 10. Note that the field coils and the one in the armature, connected by means of the commutator 
and brushes, are in series with the source of voltage, the d -c line. 
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motor starts turning, back emf is developed in the 
armature and at every instant, the amount of current 
being forced through the resistance of the armature is 
the difference between the impressed voltage and the 
back emf, until at normal running speed the actual 
effective voltage responsible for the armature current 
may be but a few volts even though the impressed 
voltage is more than 100 volts. 

Because of this condition it is proper to say that the 
speed of a motor is largely controlled by the back emf 
rather than the impressed voltage because the back 
emf is a function of the load. The greater the load, 
the slower the speed of the motor and the less the back 
emf, hence the greater the amount of current caused 
to flow through the armature and required to develop 
sufficient torque to overcome the drag of the load. As 
the motor picks up speed, having overcome the initial 
drag of the load, the required torque decreases, for as 
the motor speeds up, the back emf increases and the 
effective voltage decreases with consequent reduction 
in the current through the armature. 

The manner in which this relationship, that is, 
torque and load, is established in a motor depends 
upon the way in which the currents in the field and 
armature circuits are controlled. This gives rise to 
three basic types of d -c motors differentiated in the 
form of the connections between the field and arma- 
ture circuits. However only one of these is of interest 
in this limited discussion. 

The Series D -C Motor 

The simplest of the d -c motors is that identified as 
the series type. By "series" is meant that the arma- 
ture and field windings are connected in series, as 
shown in Figs. 9 and 10. As is evident the current is 
the same throughout all the windings. It should, of 
course, be understood that while the rotor is shown as 
a single winding, and it would appear as if the current 
flows through all of the windings at the same time, ac- 
tually the current is fed only to one coil at a time. 
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FIR. 11. These 
curves show that 
as the series motor 
gains in speed, its 
torque and cur- 
rent, high at the 
start, decrease 
gradually as ex- 
plained in the ac- 
companying text. 

That coil, which by virtue of its position between the 
pole pieces, is the active winding, as illustrated in 
simple form in Figs. 6 and 7. Since the armature and 
field windings are connected in series, any change in 
current causes a change in intensity of both magnetic 
fields; consequently, a definite change in the speed of 
the rotor. 

When such a motor is used in a record -changer 
mechanism, it has to start up under full load, that of 
the drag of the turntable, the record, the various driv- 
ing mechanisms, as well as the pick-up, the latter 
being the least of them all for as a rule pick-up 
devices are extremely light in weight. When the motor 
is switched "on" to the power supply, the full line 
voltage is therefore applied to the windings. Conse- 
quently, there is a momentary "rush" of current which 
is several times greater than the current existing at 
normal operating speed. The reason for this was ex- 
plained previously in connection with the discussion 
of counter emf. The amount of current which will 
flow during the instant of starting is limited only by 
the total resistance of the rotor or armature and field 
windings. Thus, both magnetic fields are at very high 
intensity; and since the torque or turning force is 
directly proportional to the reaction between the two 
magnetic fields, which is very high at the start, the 
motor is capable of starting easily with a full load. 
This happens to be one of the salient characteristics 
of the series type of motor. The relationship between 
the current and the torque for such a series motor is 
shown in Fig. 11 

FIG. 12. These 
curves show that 
the value of the W 

d -c voltage im- 
pressed on a series 9 
motor affects the 7 
torque, current, á 
and speed, all of 
those increasing 
with an increase 
in voltage. 

a 

G 

VOL TAGE 

The decrease in torque concurrently with the de- 
crease in current was explained previously in connec- 
tion with the development of the counter emf and the 
fact that as the initial drag of the load is overcome, 
the required torque decreases and the motor speed 
increases. As the motor speed increases, the counter 
emf likewise increases and the effective voltage across 
the armature decreases; hence the current through the 
armature likewise decreases. 
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In Fig. 12 it is seen that the voltage impressed does 
have a definite effect upon the characteristics of the 
series type d -c motor. This means that line voltage as 
well as load will cause a change in speed. If the line 
voltage rises above the average normal value, the 
speed is increased correspondingly; if it is decreased, 
the speed is reduced. 

Since turntables used in record changers, phono- 
graphs, and recording devices must revolve at certain 
speeds, generally 331/3 or 78 rpm, a governor or speed 
regulator assembly (discussed in detail elsewhere in 
this book) is provided with the motor assembly as 
well as speed reduction mechanisms whereby the high- 
speed armature is geared down to provide the proper 
number of revolutions of the turntable. 

In view of the high instantaneous current flow when 
a series type motor starts under load, it is customary 
to provide a current control series resistance. The pur- 
pose of this resistance is to reduce the magnitude of 
current flowing in the system at the instant of starting 
and thus avoid possible damage to the windings. In 
practically all motors of the variety suitable for use 
in record changers and other devices which employ 
fractional horsepower units,. this series resistance is 

omitted because of the comparatively high resistance 
of the motor itself. This system does not apply with- 
out qualifications to the universal type of motor 
which will be discussed later, after the a -c types of. 

motors have been introduced. 

A -C MOTORS 

ALTHOUGH we started this chapter with a discussion 
of the direct -current motor, it does not mean that 
those motors are the most popular; in fact just the 
reverse it true. The alternating -current motor is by 
far the most commonplace. It seems safe to say that 
fully 95 percent of all rotating machinery operated in 
the United States employs alternating current types of 
motors as the driving power. The reasons for this are 
simple and numerous. To mention just a few; it is 
far more economical to transmit electrical energy as 
alternating current rather than as direct current; also 
motors intended for a -c operation are much simpler to 
build, operate, and maintain than direct -current equip- 
ment. 

In the field of automatic record changers and re- 
corders, the same thing is true. In fact most of this 
equipment is intended for a -c operation and even 
when provision is made for d -c operation it is by means 
of a "universal" motor which is suitable for both a -c 

and d -c use. As far as d -c application is concerned, 
the basic series type d -c motor is the basis of the uni- 
versal motor and it will be dealt with later. At the 
moment we wish to delve into those fractional horse- 
power motors which are intended for a -c operation. 

You will recall that we mentioned earlier in this 
chapter the fact that comparatively few defects found 
in motors come within the province of the radio serv- 
iceman, although some few defects are within his 
scope. In the case of a -c motors this is even more 
true, for there are still fewer things in such motors 
which can go wrong. Nevertheless, a general under- 
standing of the operation of a few types of a -c motors 
will do no harm. 

Among the a -c motors which are used in recorders 
and record changers the most popular is the "induc- 
tion" motor, hence that kind will be discussed first. 
As the name implies, the operation of the motor is 

based upon electromagnetic induction of electric cur- 
rent into one part of the system. As in the case of the 
d -c motor the turning force or torque is the result of 
the interaction between two magnetic fields. Such is 
true in the a -c motor too, but whereas in the d -c mo- 
tor, a current -carrying conductor revolves within a 
magnetic field, which also is created by the flow of 
current through a conductor, in the induction type of 

a -c motor, the field is produced by the flow of current, 
but the rotor or armature has no electrical connection 
with the remainder of the system. 

The rotor revolves as the consequence of electric 
current which is electromagnetically induced within 
the conducting surfaces of the rotor. We refrain from 
speaking about coils or windings of the rotor, because 
in the design of the small induction -motor rotor, which 
is the equivalent of the d -c armature, there are no 
coils, as we normally understand the term. About the 
best comparison between the electrical conditions ex- 
isting in an induction motor and some other electrical 
device is an ordinary transformer with a multi -turn 
primary and a single turn secondary. The primary 
winding of the transformer is the equivalent of the 
field winding in the motor and the one turn secondary 
is the equivalent of the rotor. 

To appreciate the manner in which this type of 

motor operates, it is necessary to go back to one of the 
early discoveries in the realm of electricity. No doubt 
you recall that a compass needle placed near a con- 
ductor carrying current will orient itself in a definite 
manner, depending upon the direction of the current 
flow through the conductor. Reversing the direction 
of the current through the conductor will reverse the 
orientation of the needle; or shifting the needle from 
below the current -carrying wire to a position above 
the current -carrying wire will also change the direction 
of the needle. In other words the magnetic field sur- 
rounding the wire which carries the current will react 
upon the magnetic needle and if the current through 
this wire were reversed at a definite rate and slowly 
enough, the needle will oscillate back and forth upon 
its suspension. This illustrates the fact that a chang- 
ing field can cause motion in a neighboring element 
which also has a magnetic field. 
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But a more direct discovery which is related to the 
induction motor, is that wherein it was found that if 

a magnet were supported beneath a copper disc and 
this magnet was revolved, the copper disc also would 
revolve in the same direction as the revolving field 
(See Fig. 13) . . . . The copper disc would not re- 
volve as rapidly as the magnet, but once a uniform 
rate of rotation had been set up for the magnet, the 
copper disc would also move at a uniform rate, al- 
though somewhat more slowly than the magnet. 

uuiapnunnnn 

FIG. 13. Because of the setting up of eddy currents 
in the copper disc by the revolving magnet and the 
resulting interaction of the magnet's field with that 
set up by the eddy currents, the disc will also rotate 
but more slowly than the magnet. 

Obviously, since copper is a non-magnetic sub- 
stance, the principle of operation could not be the 
same as that of the magnet needle and the current - 
carrying wire. After due deliberation it was estab- 
lished that the reason behind the movement of the 
copper disc was that the original movement of the 
magnet under the surface of the originally stationary 
conductor (copper disc) was the equivalent of moving 
magnetic lines of force cutting a conductor. As a re- 

sult eddy currents were induced in the conductor. 
Since current flow existed in the conductor, magnetic 
lines of force were created. The reaction between these 
two sets of flux lines was such as to tend to stop the 

magnet from revolving, for it is a basic law of elec- 

tricity that if a changing flux links with a circuit and 
induces current in that circuit, the direction of that 
current flow and the consequent direction of the re- 

sultant magnetic field, is such as to oppose the change 
in the inducing flux. Since the force of the revolving 
magnet was stronger than that of the retarding action, 
a force was exerted upon the disc which tended to 

make it follow the revolving magnet. Since the disc 

was mounted upon a spindle which permitted it to 

turn, it followed the direction of the motion of the 

revolving field of the magnet. . . . It could never 
catch up to the magnet in speed, for if it did, there 
would be no cutting of flux lines by the conductor. It 
would be just as if the disc and magnet were moved 

simultaneously, in which case no voltage would be in- 

duced in the conductor, hence no current and no re- 

sultant magnetic field and no interaction of the two 

fields to produce the turning force or torque. 
The above is essentially the basis of operation of 

the induction motor. Expressed differently, it is that 
a revolving electromagnetic field is set up in the in- 
duction motor. This field surrounds the rotor and 
induces electric currents in it. A magnetic field is 

created by the current flow through the rotor and this 
field reacts with the revolving field; the result is a 

torque applied to the rotor and the rotor turns after 
the revolving field and will continue turning as long 

as the inducing field continues revolving. As in the 

case of the revolving magnet and disc, the motor rotor 
speed can never equal the speed of the revolving field, 

for then there would be no cutting of flux lines by the 
rotor. The difference in speed between the revolving 
field and the revolving rotor is known as the "slip" 
and in small motors may be as high as 40 percent. 
As you can readily appreciate, many factors can con- 

tribute to the "lag" between the revolving field and 
the revolving rotor, such as the friction of the rotor 
bearings, the load upon the motor, etc. . . . 

Now, the problem of producing such a revolving 
field is interesting. It is easy to see that the use of 

revolving permanent magnets of even the most mod- 

ern design, or even electromagnets instead of perma- 
nent magnets, would not be the most convenient 
method, for it would require a direct -current source to 

excite the electromagnets, the use of contact brushes 
and connections to the revolving circuits, a separate 
means of revolving the magnets, etc. The use of 

alternating current, however, does afford the means 
of attaining the desired condition, although certain 
conditions and arrangements must be set up. 

FIG. 14. With sin- 
gle-phase alternat- 
ing current creat- 
ing two magnetic 
poles even though 
a changing field is 
set up, there will 
be no rotating 
field and so the 
rotor will not turn. 

//^:1 C / ////. 

For example, the use of two magnetic poles, like 

those shown in Fig. 14, with a rotor located between 
the pole pieces, would not be satisfactory, for while 

it is true that a changing field would exist between the 

two pole pieces and each pole would alternately be 

North and South, the arrangement would still be shy 

the rotating field. True that voltages would be in- 

duced in the conductors of the rotor due to the vary- 
ing flux, but no rotating force would be applied to the 

conductors. 
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Incidentally, the type of rotor used in induction 
motors is like that shown in Fig. 15, wherein the con- 
ductors are a series of copper bars, or even castings 
of a light metal, attached to two end rings which short 
circuit the bars, forming one conducting member. This 
is known as a "squirrel cage" rotor. Various manu- 
facturers use modified designs, as for example the en- 
tire rotor assembly with the exception of the shaft, is 
a casting. 

Referring again to Fig. 14, that arrangement while 
not self starting, would still function as an induction 
motor, if the rotor is given an initial spin each time 
the motor is to be started. Once started, it will con- 
tinue turning. While we will not show the exact things 
mentioned, since such arrangement is not used com- 
mercially, we can say that the rotor continues revolv- 
ing, once it has been started, because it develops its 

COPPER BARS 

SHORT CIRCUIT/NG 
END RINGS 

FIG. 15. The squirrel -cage rotor is a series of copper 
bars held in position by end rings that short-circuit 
the bars. 

own magnetic field, which field is at right angles to 
that due to the excitation of the field magnets by the 
current from the power line. Just what is meant by 
these two fields being at right angles will become evi- 
dent a little later; in the meantime, let it be known 
that as the rotor is caused to revolve by some external 
means, the conductors are cutting the lines of the 
field; This results in induced currents flowing in the 
rotor conductors. Since this rotor is entirely inductive, 
these currents lag behind the induced voltage by 90 
degrees, hence the magnetic field created by these in- 
duced currents also lags the inducing field by 90 de- 
grees. Thus two fields at right angles to each other 
exist in the mechanism. As the result of the change 
in polarity and direction of flux lines of the inducing 
field, the polarity of the induced field also changes, 
with the result that the reaction between these two 
fields causes the rotor to continue turning. 

The simplest method, which however is not used 
in record changers and recorder motors because the 

kind of electric power needed-two-phase supply-is 
not available, is the use of two-phase supply. We 
show this arrangement in order to illustrate the de- 
velopment of the rotating field. Later you will see 
how virtually the same thing is accomplished in com- 
mercial units by one or more ingenious arrangements 
which permit the application of conventional single- 
phase a -c supply. 

PHASE 8 
(CURRENT B) , I 

BÓ 225 270* 13/5* 1360* 

PHASE A 
(CURRENT A) 

FIG. 1G. Voltage waves of two-phase alternating cur- 
rent wherein phase A leads phase B by 90 degrees. 

In the example we shall show and in commercial 
units, one thing remains the same, namely the use of 
four -pole field magnets. These are electromagnets 
which are excited by current from the power lines. At 
the moment we shall assume the use of two-phase 
supply, which is nothing more than two a -c lines of 
like voltage, but wherein the two voltages are 90 de- 
grees apart, as for example as illustrated in Fig. 16. 
One supply is identified as phase A and the other as 
phase B. The reference to "current" can just as 
readily be interpreted as "voltage." The arrangement 
of the field magnets is shown in Fig. 17. Between the 
pole pieces you can assume the existence of a squirrel 
cage rotor such as shown in Fig. 15. A commercial 
example of such rotor as used in a conventional auto- 
matic record changer motor is shown in Fig. 18. 

The poles of the field magnet are numbered from 1 

to 4 in a clockwise direction and they are arranged in 
pairs of 1 and 3 and 2 and 4. Phase A current wind- 
ings are around poles 1 and 3 and phase B current 
windings are around coils 2 and 4. When such an ar- 
rangement is connected to a two-phase power supply, 
there will be times when all coils are carrying current 
of varying magnitude, depending upon the phase re- 
lationships and other times when only one pair of coils 

FIG. 17. Two of 
the field windings, 
1 and 3, are con- 
nected in series 
with phase A and 
the other two are 
connected in series 
with phase B, 
these being the 
components of the 
alternating volt- 
age of Fig. 16. 
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will be carrying current, this too depending upon the 
phase condition. Just what we mean can be seen in 
Fig. 19, by referring to the curves of the two currents. 

For example at the start 'of the cycle-and this 
point is arbitrarily selected-the current in phase A 

is maximum whereas in phase B it is zero. After a 
45 -degree time lapse, the current in both phases is 

the same, except that one is increasing whereas the 
other is decreasing, although both are still positive. 
After a time interval of 90 degrees, or one -quarter 
cycle, the current in phase A is zero, whereas that in 

phase B is maximum. In like manner you can trace 
through and note the change in both magnitude as well 

as direction of the currents in both phases during a 
complete cycle... . Starting at any point other than 
as shown, makes no difference for the conditions shown 
still prevail. 

Now, when these currents are applied to the field 
windings, the poles will become energized in accordance 
with the magnitude and direction of the currents shown 
in the wave curves. In the various illustrations of the 
flux lines existing between the poles of the field mag- 
net, it is essential to understand one important condi- 
tion. In those illustrations which indicate quarter - 
cycle changes, that is when only one pair of poles are 
being energized, as for example at 0 degrees, 90 de- 
grees, 180 degrees, 270 degrees, and 360 degrees, the 
horizontal or vertical lines indicate the flux between 
the two poles, but in the other illustrations, the curved 
lines representative of flux between adjacent poles in- 
dicate the resultant flux due to the combined fluxes, 
for all poles are being excited as you can see by the 
examination of the current curves at the 45 -degree, 
135 -degree, 225 -degree and 315 -degree positions. You 
may imagine in the lower four illustrations of the field 
magnets that some change has taken place in the mode 
of connecting the coils around the pole pieces. Such has 
not taken place. The connection of these windings is 

exactly the same for all cases, but as was stated, the 
direction and location of the flux lines is the result of 

the combination of the flux lines between the two pairs 
of magnets. 

FIG. 18. A commercial type of rotor such as is used 
with an a -c motor employed in a record changer. 

For proper understanding of the rotation of this 
field, you must realize that the polarity of any pole 
is dependent upon the direction of the current through 
the coil surrounding the pole piece. Thus pole 1 in 

the first illustration of the field magnets and pole 3 

in the same illustration remain N and S respectively 
as long as phase A current is in the positive direction, 
that is, above the zero reference line of the current 
curves. When phase A changes, i.e., is in the negative 
direction, pole 1 becomes S and pole 3 becomes N. 

In the same manner, when phase B is in the positive 
direction pole 2 is N and pole 4 is S, but when phase 
B is in the negative direction, pole 2 is S and pole 4 
is N. Because of these conditions, when current is 

flowing through all the coils, the flux lines are caused 
to exist between those poles which are unlike in po- 
larity but nearest to each other. The combination of 
these various fields gives rise to a resultant field which 
tends to move the rotor in the direction of the solid 
line arrow. If you wish you can assume a definite re- 
lationship between say the N pole of the very first 
illustration of the field magnets of Fig. 19 and the 
rotor and imagine that whatever the reaction between 
this N pole and the rotor, it exists as the N pole of 

the field magnet systems swings around through 360 
degrees. 

What was just said is a perfectly logical method of 

visualizing the action taking place. Since the speed 
of rotation of the field is uniform, being determined 
by the frequency of the supply line, and we assume 
that the rotor also revolves at a uniform rate, (always 
less than that of the rotating field), it is possible to 
select some point on the rotor and view that point as 

always being a certain distance behind the rotating 
field, or for example the rotating N pole of the field 

magnet system. Of course you must remember that 
when we say "rotating N pole," we do not mean that 
the magnet itself revolves, physically speaking. . . . 

We simply mean that the position of what is the N 

pole of the magnetic system revolves. 
The basis of movement of the rotor within such a 

field has been described in connection with the disc 

and the magnet. The rotating field cuts the conductors 
of the rotor and induces current in them. A magnetic 
field then is created around the rotor conductors. This 
induced field reacts with the revolving field and causes 
the rotor to follow the revolving field. 

You will recall that such two-phase supply is not 
available in those places where automatic record 
changers and recorders are used, yet such induction 
motors are employed. It is therefore of interest to 

learn how such a rotating field can be simulated with 
single-phase supply and still obviate the necessity of 

giving the rotor that initial spin to start it moving. 
There are various ways is which this is accom- 

plished. The most frequent are "shaded poles" and 
"phase splitting." Just what these terms mean will 
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become evident as we progress through the discussion. 
In all of these, as was stated earlier, the field magnet 
system consists of four poles. 

Shaded Pole Type 

The use of the shaded -pole magnet makes possible 
self starting of the induction motor with single-phase 
power supply and is representative of the majority of 
the a -c motors used in record changers. 

The general construction of this type of motor is 
nearly the same as that of the two-phase variety, for 
certain definite requirements exist and these must be 
fulfilled. Thus the motor employs a four -pole magnet 
and it is still necessary to energize or excite the pole 
pieces; hence the field winding is required, except that 
in this case a number of different arrangements are 
used. In the most economically constructed units, a 
single winding is employed, which is so arranged that 
it weaves in and out or rather above and below each 
of the poles as shown in Fig. 20. 

In more expensive units, four coils are used, each 
surrounding a pole piece and these are interconnected 
in such a manner as to produce the proper polarity at 
the various poles. This is shown in Fig. 21, which il- 
lustration also shows the four shaded poles. 

FIG. 20. A commercial shaded -pole motor wherein a 
single field winding is used that weaves above and 
below the pole pieces. 

By shaded poles is meant an arrangement in the 
structure of the poles whereby a short circuiting coil 
is placed around one portion of the pole piece. You 
can see in Fig. 21, that a portion of each pole is di- 
vided into two unequal parts by means of a slot. A 
solid copper ring is placed around the smaller part of 
the pole piece, thus creating two separate active areas 
at each pole. 

PHASE 
(CURRENT 

B 

FIG. 19. When two-phase alternating voltage is impressed across the two sets of field windings of a 
motor, such as shown in Fig. 17, the field set up by these electromagnets will rotate as shown, with the 
different conditions indicated for each 45 degrees of the complete cycle. 
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Under normal conditions when a magnetic pole is 

starting to develop flux, it will tend to spread out uni- 
formly over the entire cross section area of the pole. 
As this takes place, it represents a varying flux, hence 
a voltage will be induced in the single -turn copper 
loop, that is, the "shading coil." This naturally in - 

FIG. 21. The pole 
pieces of a shaded - 
pole motor are di- 
vided, the main 
winding being 
around the entire 
pole and a single - 
turn copper loop 
around the smaller 
portion. 

duces a flow of current in the coil, which in turn sets up 
its own magnetic field. The net result is that the field 
emanating from any one pole is not uniform in density 
or in the rate of change, for that which is due to the 
shaded pole lags behind that due to the regular pole, 
as shown in Fig. 22. The lag in time between the un- 
shaded pole and the shaded pole does not appear upon 
this illustration, but the variation in density is evi- 
dent. You can readily see that the unshaded portion 
of the pole develops the field first for there is nothing 
to hinder the growth of the field. Likewise it is the 
part wherein the field decays first as the current flow 
through the coil is decreasing. 

But not so in the shaded portion. Here, current is 

induced in the shading coil during the original rise of 
the field as well as during the decay. Thus there ap- 
pears a condition of a shift in the position of maximum 
flux density from the unshaded pole to the shaded pole 
and this is be3t illustrated in Fig. 23. The original 
plane of maximum flux density is as shown by the 
solid line A as being between one pair of N and S 

poles. After the current in the coils has started to de- 
crease and the field to decay, the field in the shaded 
pole is first starting to increase, so that there has taken 
place a shift in the field to the new plane designated 

SHADING 
COIL 

N 

POLE PIECE 

FIG. 22. The den- 
sity of the Seld 
from the unshaded 
portion of a pole 
is greater than 
that part of the 
field from the 
shaded portion 
and the latter Seld 
lags behind the 
former, as ex- 
plained in the text. 

by the dashed line B .... This is the equivalent of a 
"traveling" or "rotating" field, at least sufficiently so, 

when it takes place across all four poles, to start the 
motor turning. Once the rotor is turning it will keep 
on rotating as long as power is applied to the field 

windings. As to the direction of rotation, it is towards 
the shaded pole. 

If you compare Fig. 23 with Fig. 19, you will see 

the similarity between the rotation of the original N 
pole in the magnetic field in the two-phase motor and 
the movement of the field in Fig. 23. True that the 

action of the shaded pole is really only a shift of the 

FIG. 23. The line 
A -A indicates the 
plane of maximum 
Seld density be- 
tween one pair of 
poles. When the 
lagging Seld, of 
the shaded portion 
of the poles, has 
reached its great- 
est density, the 
plane of the re- 
sultant Seld is at 
B -B. 

field, only about 45 degrees, as against the 90 degrees 
in the two-phase motor, but it is sufficient, for all that 
is needed is the starting torque, which it supplies very 
satisfactorily. 

Split Phase Methods 

We have seen in the various examples given so far 
that a basic requirement of self starting induction 
motors is the presence of two separate magnetic fields 
which are out of phase and which rotate in the space 
within the field magnets. 

In the various examples given the field magnets 
were comprised of four poles, all of which were used 
in connection with the operation of the motor. There 
is, however, another arrangement, one which is quite 
popular, wherein a single-phase supply is used, but 
this phase is split. By splitting the phase we mean 
that two channels are provided for the current ob- 
tained from the supply and a phase difference is 

created between the currents in the two branches. 
One of these circuit branches is affiliated with two of 
the four poles and forms what is known as the "start- 
ing" field and the other branch is associated with the 
remaining two poles of the field magnet assembly and 
forms what is known as the "running" field ... You 
no doubt will recall that two poles are sufficient to 
keep the motor running, once it has been started. 

One of the two most convenient methods of splitting 
the phase of the power -supply current is the use of 

capacity and inductance in one leg of the circuit as 
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against the presence of substantially pure inductance 
in the other. The other is the use of different values 

of inductance in the "starting" and "running" winding 

systems. 

Capacity -Start Motor 

The schematic arrangement of the capacity system 
is shown in Fig. 24. As you can see the capacity is 

inserted into the starting circuit, shown in thin lines, 

whereas the normal circuit arrangement is used for 

the running windings, shown in heavy lines. In order 
to keep the value of the capacity low and still create 
the greatest phase difference between the starting and 

running fields, the running winding is generally 
wound with about twice as many turns as are used for 

the starting winding. The average value of capacity 
used in this type of starting system employed to drive 
record changers, is between 1.0 and 1.5 mf. In larger 
motors, larger values of capacity are used. The gen- 
eral design of the starting winding in record -changer 
motors is to provide for continuous operation of this 
winding as well as the running winding. We make 
this reference so as to correct any misconceptions 
which may arise because of the nature of identification 
of the two windings and the previous statement that 
the motor can run upon just one winding, once it has 
been started. Also, because under certain conditions 
in the case of large sized motors, provision is often 
made to disconnect the starting winding automatically 
once the motor is running. Such automatic systems 
are seldom used in the fractional horse-power motors 
utilized in devices of the kind described in this book. 
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As to the manner of producing the rotating field by 
such phase splitting, you can understand in accordance 
with basic electrical theory that current through a 

condenser leads the voltage and current through an 
inductance lags the voltage. Thus when current from 
a circuit is caused to flow through two paths, one of 

which contains substantially inductance only, and the 
other path contains inductance as well as capacity, 
with the former at a minimum, a definite phase differ- 

ence will be created between the currents in the two 

paths. The final phase of the current in the capacity - 
inductance branch with respect to the current in the 
inductance branch is, of course, determined by the 
relative values of capacity and inductance in that 
branch. By making the capacity effect preponder- 
ant, the current in that branch is caused to lead the 
current in the inductance branch. In other words, the 
starting current leads the running current, so that the 
basic condition of a phase difference between the two 
currents which create the magnetic fields at the four 
poles, is caused to exist and the conditions resemble 
those which are obtained with the two-phase supply. 

The circuital arrangements of the windings and the 
capacity are shown in Fig. 24, as well as an approx- 
imation of the phase difference between the two cir- 
cuits. This wave diagram shows a phase difference of 

about 60 degrees which is not intended to portray 
specific constants for any one motor. 

As to pertinent facts relating to the starting condenser, 
too small a value interferes with proper starting while 
too large a value impairs the running performance. As 

it happens, motors of the type which we have in mind 
afford sufficient leeway in the selection of the capacity 

/i 

START/NG 
WINDING '/'I'/ 

FIG. 24. By inserting a capacity in the starting win ding of a single-phase induction motor, a phase dif- 
ference is created wherein the current S, in the star ting winding, leads that in the running winding, see 
R in wave diagram at left. Compare with Fig. 19. 
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value so that an ample tolerance is permitted. As a 
rule, capacity values between 1.0 and 1.5 mf, as stated 
before, represent a fair range from which to choose 
for replacement. Of course, the final basis for selec- 
tion of the capacitor is identification of the value used 
in the original motor. This also applies to the voltage 
rating of the condenser, bearing in mind that the volt- 
age rating should be at least twice the line voltage. 

Inasmuch as these small fractional horse-power mo- 
tor systems do not cut out the starting coils when the 
motor is running, it is imperative that the current 
flow in the starting winding, that is through the con- 
denser, be kept within safe limits. General limits are 
about 0.65 to 0.8 ampere per microfarad during run- 
ning, although the initial starting current will be 
greater. 

At the same time it is necessary to appreciate that 
the capacity and inductance in the starting system are 
connected in series and voltage far in excess of the 
line voltage may be built up in the system, for the volt- 
age across the inductive as well as the capacitative ele- 
ments is a function of the reactance of the element 
and the current through it. The possibility of damage 
to the condenser due to excessive current load is 
something which deserves consideration during service 
operations. Refering again to the size of the con- 
denser, a satisfactory description of its selection is 

that whereby the motor when running at normal speed 
does not stall during a temporary overload and 
whereby the motor speed will rise quickly to normal. 

Inductive Method 

Perhaps this is not the most perfect caption to de- 
scribe the split -phase motor which operates upon the 
basis of a difference in value of inductance in the two 
current branches, but it will suffice since it does de- 
scribe the basis of the system and we already have 
identified the general classification as well as the ca- 
pacity type. 

In the split -phase motor which depends for the 
production of the rotating field by the use of two dif' 
ference values of inductance for the field windings, 
the required phase difference is established by using 
one value of inductance for the "running" windipg- 
and another value of inductance for the "starting" 
winding. Now, since the general condition of "lag" 
between current and voltage holds in the case of all 
inductances, the simplest method of creating a phase 
difference between currents in two branches of a sup- 
ply is by a difference in the value of inductance 
present in each branch. When this is done, that 
branch wherein the inductance is less, will in effect 
"lead" the current in the other branch, because, 

the phase difference in two such branches is relative 
to each other, 

By making the inductance of the "starting" wind- 
ing less than that of the "running" winding, the field 
between the pole pieces and due to the current flow 
in the starting winding, will be displaced ahead of the 
field due to the current in the running windings. The 
net result will be a rotating field, equivalent in its 
effect, although not in its efficiency of operation, to 
the two-phase system. 

A general idea of the schematic connection of such 
a split -phase system is shown in Fig. 25, with the 
running coils shown in heavy lines and the starting 
windings in light lines. The wave diagram illustrates 
in an arbitrary manner, the "lead" of the starting coil 
currents, hence the "lead" of the starting coil flux with 
respect to the running coil currents and the flux. 

The double -pole switch shown in the schematic il- 
lustration, provides the means of disconnecting the 
starting windings after the motor has started turning. 
In the larger motors this action is accomplished by an 
automatic centrifugal switch. 

In both cases, that is, the capacity -starting type 
and the difference -inductance type, if we may call the 
latter by that name, the speed of the rotating field is 

due to the frequency of the line supply, just as in the 
case of the two-phase system, but the rotor speed is 

less, as established by the "slip." 

Referring again to the starting windings in such 
motors, practically all small installations of the kind 
being mentioned in this text provide for continuous 
operation of this winding. By suitable design, the 
current -carrying capacity of the starting winding is 

ample to permit their presence in the circuit without 
overheating. 

Capacitor Synchronous Motor 

Perhaps it might be better to classify this type of 
motor as used in record changers as operating upon the 
principle of magnetic hysteresis. The reference to ca- 
pacity in the caption identifies that the supply current 
is split into two paths as in the capacity start induction 
motor. The reference to synchronous indicates that the 
rotor speed corresponds to the speed of the rotating 
field. 

Such motors employ a four -pole field magnet system 
with the field current split into two phases by the use 
of a capacity in one leg. The rotor is of somewhat dif- 
ferent design than that used in the induction motor be- 
cause of the basis of operation. Both the rotor and the 
field magnet assembly are shown in Fig. 26. As you 
can see the rotor consists of a series of laminated rings 
placed side by side and forming what would be a circu- 
lar core of laminations of a magnetic material. 

As in the case of all motors, the motion of the rotor 
is dependent upon the interaction between the mag- 
netic field due to the rotor and the field due to the field 

magnets; but the development of the rotor field is 
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FIG. 26. A commercial capacitor synchronous motor 
in which the field current is split into two phases by 
the insertion of a condenser in one circuit. See Fig. 
24. Note the laminated construction of the rotor. 

somewhat different in this case than in the normal in- 

duction motor. In the hysteresis motor, magnetic poles 

are induced in the core by the flux lines emanating 

from the field magnets. Further, the magnetism in- 

duced in the rotor does not die out immediately when 

the inducing field reaches zero due to the decrease in 

current. Because of the magnetic lag present in mag- 

netic materials, in other words, due to the hysteresis 

effect, the core retains some of the magnetic state after 

the inducing field has reached zero. Consequently, if 

an initial state of attraction between poles is created 

by the effect of the inducing field upon the rotor and 

then the polarity of the field changes, the polarity of 

SWITCH 
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the rotor as a magnet is still what it was before the 

field polarity changed; hence a condition of repulsion 

action is created between the rotor poles and the field 

poles, so that the rotor continues revolving in the same 

direction.' 
As in the case of the induction motor, such a motor 

requires a revolving field in order to be self starting, 

hence the splitting of the phase, but it will operate 

with only two active poles, if the rotor is given an ini- 

tial spin. This type of motor operates at synchronous 

speed under normal load. If, however, it is subjected 

to an overload so that the speed of rotation of the rotor 

is reduced, it operates as an induction motor. If the 

overload is reduced so that the rotor speed may again 

increase, it will increase in speed until it "locks in" 

with the speed of the rotating field, at which time it 

will again perform as a synchronous motor. 

Since the speed of such a motor is greater than that 

required for the changer turntable, a reducing arrange- 

ment is used, which in its simplest form is a small rub- 

ber wheel acting as a friction drive for the turntable. 

Eddy Current Motors 

Hysteresis and eddy current motors are pretty much 

the same in general operating principles. Hence a brief 

description will suffice to explain the general action 

taking place. 
Essentially a disc is located between excited electro- 

magnetic pole pieces. Whatever is to be rotated is 

mechanically connected to this disc. By suitably ar- 

ranging a rotating magnetic field, as for example by a 

split -phase method, poles of opposite polarity induce 

STARTING 
WINDING Ji,.,//.,///,,/ii 

h 
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FIG. 25. In order to get a difference in phase, the inductance of the starting winding is made less than 

that of the running winding, and so the current in the former will lead that of the latter, resulting in a 

displacement of the two fields. 
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eddy currents in the disc. These eddy currents then 
set up their own magnetic field which reacts with the 
field of the- pole pieces. Since the direction of these 
eddy currents and the resultant field is such as to tend 
to stop the rotation of the inducing field, a pull is de- 
veloped between the inducing field and the field due to 
the eddy currents. As a result of the nature of the 
mounting of the disc, this pull is manifest in the form 
of a torque upon the disc. . . . As you can see, this is 

nearly the same as the basic copper disc -rotating mag- 
net arrangement illustrated in Fig. 13, except that in 

this case the rotating field is created by splitting the 
phase of the power supply by one of the methods al- 
ready described. 

Universal Motor 

The universal motor is a modification of the simple 
series d -c motor. A basic electrical representation of 

this unit would be like that of its d -c counterpart as 

illustrated in Fig. 9. . . . As stated in connection with 
the d -c motor, the basic magnetic effects created in the 

d -c motor by the application of direct current to both 
the magnets and the rotor remain the same in the a -c 

system, despite the fact that the current flow is re- 

versed periodically. The reason is that the direction of 

current reverses simultaneously in both rotor and 
stator, so that the forces acting upon the armature coils 

always remains the same. This was shown in the two 

illustrations Figs. 8A and 8B depicting the manner in 

which the magnetic lines of force combine around a 

conductor which is carrying current for simultaneously 
reversed field as well as current flow. 

However, the fact that alternating current is present 
in the motor as compared with direct current, does in- 

troduce certain modifications into the motor which is 

intended for universal use. The commutator and brush 

arrangement for the rotating mechanism is retained 
and this is one of the very few instances when commu- 

tator and brushes are used in an a -c motor. However, 

in contrast to a field of many turns and a rotor or 

armature of comparatively few turns as used in the d -c 

unit, the universal motor employs a field of greatly re- 

duced turns and an armature of many more turns and 
more slots, which means more commutator segments. 

The reason behind this change is the necessity for 

reducing the voltage drop across the impedance of the 

field winding. Were the usual arrangement as used in 

d -c units employed in the universal motor, the voltage 

drop across the impedance of the field winding would 

very materially reduce the voltage available for opera- 

tion across the rotor. By reducing the number of turns 

in the field and making the armature with more slots 

and more turns, the least drop takes place across the 

field winding impedance, the maximum voltage is avail- 

able across the armature, and the proper amount of 

magnetic reaction is developed so as to create the re- 

quired amount of torque around the armature or rotor. 
As it is, due to the reaction voltage developed across 

the field winding in the universal motor, less voltage 
is available across the armature, and the speed of this 
type of motor is less on a -c than it is on d -c. No doubt 
you must have noticed this effect if you have operated 
a universal motor on d -c and a -c supply lines. 

Still another major difference between the normal 
series d -c motor and the universal motor is that of a 
change in the design of the various magnetic paths. 
Because alternating current supply may be used, it is 

necessary to minimize the effects of hysteresis and 
eddy -current losses. This is accomplished by using 
laminated materials instead of solid cores for the arma- 
ture and the field magnets. Since such losses do not 
develop in d -c systems, solid forms may be used. 

And yet another difference between the universal 
motor and the series d -c motor is found in the arrange- 
ment of the armature coils. This too is brought about 
by the behaviour of circuits when operated upon alter- 
nating current.... During normal operation of such 

a motor, there are times when certain of the coils upon 
the rotor are short circuited by the brushes, as shown 
in Fig. 27, that is, during those moments when the 

brush contacts two, rather than one commutator seg- 

ment. When this happens, the shorted -circuited coils 

behave just as if they were short-circuited secondary 
windings of a transformer, for while they are upon the 
rotating armature, they still are within the main alter- 
nating field of the field magnets. Thus current flows 

through these coils and if not controlled would inter- 
fere with proper commutation by creating excessive 

sparking, and also would shorten the normal operating 
life of the brushes. 

These bad effects are partly overcome by the use of 

so-called "preventive" leads, which really are resist- 

ances which join the coil ends to the commutator seg- 

ments. Such resistors are not used in d -c units. 

MAINTENANCE OF MOTORS 

AFTER all is said and done, this is the most important 
portion of the section on motors, for it is here that the 
man who uses this Manual may look for troubles and 
remedies. But no matter how complete the listing, it is 

at all times impossible to cover every single ailment, 
and in the final analysis, general knowledge coupled 
with commonsense will prove to be far more valuable 
than a specific tabulation. 

We said in the early part of this text that troubles in 

modern fractional horsepower motors of the kind used 

in record changers and recorders are comparatively 
few, for since the majority of these devices employ 

strictly a -c motors which have relatively few moving 

parts, the number of parts which may go bad or which 

may wear out are therefore anything but numerous. 
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However, some a -c motors, particularly those of the 
universal character, do make use of a commutator and 
brushes. Of these two items, the commutators give 

very little trouble. As to brushes, however, they do 

wear out, and no matter how well -made the motor may 

be, there comes a time when troubles arise as a result 
of the impaired performance of the brushes. Thus it 

seems most sensible to start this discussion by speaking 

about motor brushes. 

It is by means of the brushes which make contact 
with the rotor or armature commutator that electric 
current is fed into the armature windings, and since the 
brush contacts are not stationary-that is, they make 
momentary contact with individual commutator seg- 

ments-it stands to reason that the nature of this con- 

tact is important if freedom from sparking is to be 

obtained. It is true that there are a number of condi- 

tions which create sparking that are not associated with 

the brushes themselves, as for example excessive load 
upon the motor or shorted coils, but there are a num- 

ber of conditions which are directly associated with the 

brushes and which can cause sparking. 

Inasmuch as the most perfectly arranged brushes 
will eventually have to be replaced, it is imperative to 
realize that proper bedding of the brushes to the com- 
mutator is necessary. By proper bedding is meant that 
the portion of the brush which makes contact with the 
commutator, is formed so that the distribution of cur- 
rent through the brush takes place over the entire area 
of the brush surface in contact with the commutator 
segment. Poor bedding of the brushes results in a high 

current density on one point on the brush, and this is 

to be avoided. 
Looseness of the brush in its holder is another condi- 

tion which will cause sparking, for it means that per- 
fect contact between electrical connection to the brush 
holder and the brush itself is not attained. Incorrect 
alignment of brushes, that is, orientation of the brushes 

FIG. 27. In order 
to keep sparking 
to a minimum in 
universal motors, 
resistances are in- 
serted in the con- 
nections between 
the coils and the 
commutator s e g - 

ments, as ex- 
plained in the 
text. 

with respect to the neutral plane of the armature, will 

unbalance the armature electrically and cause spark- 
ing. This is more commonplace with brushes which are 

mounted upon arms that can be moved, than those 

which are rigidly attached to the frame of the motor. 

Continuity tests can be applied to show up the qual- 

ity of brush contact on commutator type motors-that 
is, to establish if the connection between the brush and 

the commutator is good or intermittent-by discon- 

necting the motor from the power line and applying a 

voltage source of low voltage rating in series with a 

voltmeter across the motor. Twirling the rotor shaft 
indicate the nature of the brush contacts by the 

steadiness of the voltage indication. Under normal 

conditions there will be but slight fluctuation of the 

meter pointer as the various commutator segments 

move under the brushes. 1f the pointer swings widely 

or if fluctuations are erratic, it is a sign of poor brush 

contact with the commutator. It is, of course, possible 

that the trouble lies in the commutator; that is, there 

may be high spots on the commutator, more than likely 

in the mica separators between the commutator seg- 

ments. Or the commutator, because of previous spark- 

ing, has become badly pitted; in which case it will be 

necessary to send the entire armature assembly to a 

repair shop in order to have the commutator turned 
down to a smooth finish; or, if the pitting is not too 

bad, the commutator can be smoothed with sandpaper 
or glasspaper. Emery cloth should not be used because 

the grains are electric conductors, and if they stick to 

the mica separators between the commutator segments, 

they will form electric conducting paths and thus in- 

terfere with the function of the commutator, as well as 

the normal operation of the motor. 
Brushes should be replaced if they become cracked 

or broken, or if for some reason full area contact to the 

commutator becomes impossible because the brushes 

have worn away. If inspection shows that but a small 

portion of the brush protrudes from the brush holder, 
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replacement should be made at that time rather than 
delaying replacement for a later date. In altogether 
too many cases the need to replace the brush is forgot- 
ten. Brush lengths when new may vary from about 
to / inch on the different kinds of commutator mo- 
tors, and should be discarded if they wear down to 
about half their original length. If permitted to wear 
down to a length that does not leave sufficient brush 
body within the holder, brush vibration or "chatter" as 
well as poor contact between the brush and the com- 
mutator segments, may develop. As a rule, the springs 
inside brush holders or sleeves are designed to have 
sufficient tension only with brushes of a certain length, 
and while they may expand sufficiently to provide a 
contact between a very short brush and the commuta- 
tor, such contacts will not be as good as they should be. 

As to the process of bedding new brushes, it is neces- 
sary to form a circular concave shape at the end of the 
brush, so that it will fit the commutator. This can be 
done by fastening (temporarily, of course) a short 
strip of fine sandpaper around the commutator, and 
oscillating the rotor shaft back and forth against the 
new brush or brushes which have been properly in- 
serted into the brush holders. The sandpaper will ap- 
ply and form the proper initial curvature to the brush 
ends. The final "shaping" of these brushes will be au- 
tomatically effected by the normal wear of the commu- 
tator against the brushes during regular motor opera- 
tion. Brushes which have been in service for quite a 

while, but are not worn away nor otherwise damaged, 
may be cleaned and readjusted for further service. The 
glaze or hardened surface which appears upon the face 
of the brush can be scratched away with a pen knife or 
a razor blade. A small piece of fine sandpaper wrapped 
around a circular object which has the same diameter 
as the .commutator can be used to reshape the brush 
face. In fact, this is an alternate method of shaping 
new brushes to fit the commutator. 

Oil should never be present on brushes or brush 
holders, since it may seriously interfere with electrical 
efficiency, as well as cause increased accumulation of 

dust. Brushes need no lubrication. Wiping with a 
kerosene moistened cloth will remove all oil or grease 
which may have accumulated on the face of the brush. 

Closely associated with the brushes is the commuta- 
tor, hence while commutator -type motors are limited 
primarily to the universal classification it may be a 
good idea to consider them next in line. As far as com- 
mutator troubles are concerned, major troubles can 
seldom be repaired in the average shop handling record 
changers and recorders. In practically all cases it is 

necessary to send the entire assembly to a shop which 
specializes in such work. Minor troubles on the other 
hand come within the province of the average radio 
repair shop, hence can be considered here. 

In order to inspect a commutator properly, it is nec- 

essary to disassemble the motor. When this has been 
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done, the commutator should be examined to establish 
whether it is tight and true in its shaft mountings. The 
segments should be examined for displacement or pos- 
sible "scoring"; and the insulating strips of mica be- 
tween the commutator segments should be examined 
for embodied metal or carbon particles. Wearing away 
of the brushes during operation takes the form of a fine 
carbon or graphite powder which often settles upon the 
insulation between commutator segments and if al- 
lowed to accumulate will eventually form a short-cir- 
cuiting path between the segments and thus interfere 
with proper operation of the motor. 

Coil connections and the coils themselves should also 
be examined for possible looseness or breaks. The 
proper fit of the rotor core in its shaft mounting should 
be noted, for slight looseness can seriously damage the 
coils and insulation during the operation of the motor. 
All in all a thorough physical check-up of the rotor is 

as important as that of the record changer mechanisms. 
A slight looseness of the commutator or rotor can be 
corrected by cautiously tightening the mounting 
"nuts," being careful not to displace the commutator 
position relative to the core. Caution must also be ob- 
served so as not to damage the insulation of the coils 
and connections, for the clamping arrangement which 
holds the rotor on its core, is such as not to permit ad- 
justments; the rotor must be sent out for repair or re- 
placement. Slight commutator "scoring" or scratch 
marks and "burrs," can be eliminated or corrected by 
wrapping a strip of very fine sandpaper around the 
commutator, and turning the commutator at uniform 
speed so as to obtain an even abrasive action around 
the entire commutator. This should be done with the 
rotor out of the motor. Extensive scoring and "burn- 
out" spots caused by heavy sparking necessitate send- 
ing the rotor out for repair, for such a condition re- 
quires that the commutator be "turned -down" on a 
lathe so as to form a new even surface. Commutators 
which show a heavy "wear -groove" should be repaired 
which means that the motors should not be continued 
in operation. 

If any of the insulation strips between commutator 
segments become displaced, so that they rise up above 
the commutator surface, they must be either pushed 
down, if that is possible, or the protruding surface 
must be cut away by means of a sharp knife or razor 
blade. In order to push this insulation down below the 
surface of the commutator, it is necessary to loosen the 
commutator assembly ring or insulated mounting nut. 
As a rule this is not recommended so that the other 
method of correcting the trouble is suggested. If, how- 
ever, the commutator can be loosened, the insulation 
should first be pushed down between the commutator 
segments, for it may be possible to accomplish the re- 
quired condition without cutting away any of the in- 
sulation. If the commutator segments become loosened 



through operation, re -alignment is necessary. It is sug- 

gested that such work be given over to some one who is 

experienced; in other words, the latter should be sent 

to a regular repair shop. That the commutator should 

be perfectly clean and have a uniform surface is very 

important for high segments, protruding insulation, or 

any form of eccentricity will cause the brushes to 

bounce and produce arcs. 

That's about all that we deem it prudent to say 

about the adjustment of brushes and commutators. In 
fact we will even go so far as to say that in anything 
other than a trifling defect, this in connection with the 
commutator, the wisest thing to do is to take the unit 

into a motor repair shop for service. It will prove 

cheaper in the long run. 

COMMONPLACE TROUBLES 

A MOTOR is like any other electrical device in that 
specific continuity of circuit is necessary in order that 
the device operate. However, unlike other devices 

which come into the hands of the radio serviceman, 
very little information is available concerning such 

things as ohmic resistance of windings and the reaction 
of motor windings; consequently, it is useless to speak 

about the measurement of resistance as a means of 

determining the condition of the various circuits 
within a motor. This does not, of course, eliminate 
the possibility of making different types of continuity 
tests for they do serve a purpose; however, because 
of the limited servicing facilities available in the aver- 

age radio service shop as far as motor maintenance is 

concerned, about the only form of continuity test that 
really means anything and which comes within the 
province of the radio repairman is that to establish 
whether or not current is flowing in a circuit or if the 
proper voltage is being applied. 

If we break down the various classifications of 

troubles which exist in motors of the type being dis- 

cussed here, they would amount to three. These are, 
1. The motor does not start 
2. The motor runs hot 
3. Mechanical noise 

Suppose that we consider these in the order in which 
they were presented. 

Motor does not start: 

In this case it is necessary to correlate the possible 
troubles with the type of motor. What we mean by 
this is that there may be certain items which are sub- 

ject to scrutiny as possible causes for the creation of 

this condition, as applicable to a universal motor and 
not applicable to an induction motor. These must be 

borne in mind as the various contributing causes are 

considered. 

The supply voltage is at all times an important 
item for if it is too low, the motor will not start be- 

cause of the drag of the load. In fact, it may not start 
even without any load, hence, one of the important 
things to do, if not the most important item, in order 

to check why a motor does not start, is to measure 

the line voltage at the motor terminals. As a general 

rule, tolerances in motor voltages run approximately 
plus and minus 10%. If the voltage at the motor 

terminal seems normal yet the motor does not start 
but instead there is a hum, apparently from the motor, 

either the load is too great for the motor or some part 
of the motor mechanism, reduction gear mechanism, 

or turntable is jammed and prevents the motor from 

turning over. The fact that a hum is audible and 

seems to emanate from the motor is evidence of the 

fact that power is being applied to the motor. 

Whether or not this is correct is something else, but 

at least it is known that current is flowing through 

the motor windings. 
The next logical step in order to identify the reason 

for not starting with voltage being applied, is to re- 

move the load from the motor. An alternate method 

to establish if something in the drive arrangement is 

jammed or if the motor bearings are frozen, is to re- 

move the supply voltage and to try and turn the motor 

by means of the turntable, or if the turntable has been 

removed from the recorder or record changer, to check 

the motor itself and see if the rotor can be turned. 

In those instances where reducing gears are used it 

may be necessary to open this case and check the 

condition of these gears for jamming. In some cases 

this may be somewhat difficult to do for in many in- 

stallations the reduction gear and motor are one as- 

sembly. However, since the original parts were put 
together in the plant, it is possible to disassemble the 

two units and the first step should be the drive re- 

duction gear mechanism. 
Inasmuch as it is possible to have line voltage at 

the motor terminals, without necessarily having proper 

continuity through the motor windings, it is necessary 

to use whatever convenient means are available for 

establishing if current is flowing through these wind- 

ings. If a current meter of the proper type is avail- 

able, it can be inserted in series with one side of the 

supply voltage line and a motor terminal. This meter 

must first of all be of the proper type to accommo- 

date the power being supplied, that is ac or dc. 

Second it must have \a current rating, several times 

the normal current requirements of the motor when 

running under full load. The reason for this is that if 

the motor is locked so it cannot turn, the power con- 

sumption of the motor is increased above that when 

the motor can turn freely. Thus a motor which would 

normally require a .5 to 1 ampere meter for current 

checking, requires an ammeter rated at about 5 am- 

peres full scale. 
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If the ammeter indicates the flow of current into 
the motor, the next step is to take the motor apart 
and check to see if the freezing of the rotor is due to 
bearing trouble. In the case of the majority of record 
changer motors, the bearings are of simple kind and 
more than likely will not freeze. In the case of uni- 
versal motors any number of items, as for example too 
much tension on the brushes, lack of lubrication as 
to bearings, a sprung armature shaft, are among those 
which will tend to bind the rotor and prevent it from 
revolving. In addition, if any foreign particles have 
lodged in between the armature and the field pole 
pieces, that too may cause the rotor to stop and this 
applies as well to the induction motor as it does to the 
universal, hysteresis or any other type which is being 
used. Troubles due to foreign particles or to too 
much tension on the brushes can be repaired by the 
radio shop. But troubles of the other type, which re- 
quire special machinery, should be taken care of by 
those who are qualified technically and have the 
equipment to do the work. 

A very simple and effective method of establishing 
whether or not current is flowing through a motor 
which is not turning over, and measuring equipment 
is not available, is to check manually for heat being 
developed in the winding of the motor. A motor which 
is carrying current but which is not turning over, will 
become quite hot rapidly; that is, if it does not blow 
a fuse even before its temperature rises appreciably. 

In the case of split -phase motors, trouble in the 
starting circuit may prevent the motor from starting. 
However, such a motor will run if started initially 
although it is possible that when under load the motor 
will stall. This depends entirely upon the design of a 
motor, that is, the extent to which the presence of the 
starting coil in the circuit contributes to its operation. 
Normally in the larger classifications of motors, these 
starting coils are disconnected from the circuit, and in 
the small record changer type of motors, the starting 
coil is left in the circuit and is always in operation. 
Inasmuch as the majority of split -phase induction 
motors used in record changers employ a condenser 
in one leg, trouble in such a starting circuit is in- 
variably associated with this capacity and its connect- 
ing leads. 

Since the condenser used in such split -phase systems 
is of the paper dielectric kind, normal tests applicable 
to condensers of this type are perfectly satisfactory. 
The fact that the condenser is used in connection with 
a motor does not introduce any special consideration 
into the test. 

Short-circuited windings in either the stator or the 
rotor, or both, depending upon the type of motor in- 
volved, will prevent the motor from running. These 
can be checked by anyone of the methods already de- 
scribed, hence this reference is nothing more than a 

supplementary listing of a condition which will pre- 
vent the starting of the motor. 

Motor Runs Hot 

\Ve have already made some references to condi- 
tions which will cause a motor to run hot. Proper lack 
of lubrication is, of course, a very important item and 
the following should be of definite value. 

In the majority of small motors which are used in 
record changers, the bearings are of very simple type 
and the means of lubricating the moving parts is 
in the form of oil -soaked felt washers which either 
surround the rotating shaft or make contact with 
it so that the oil gets into or between the mov- 
ing parts. In some of the more elaborate motors as 
used in the recorders, specific lubricating holes are 
provided through which oil is caused to flow into the 
various bearings. As a rule, in the simple type of 
bearing arrangement, those which employ oil -soaked 
felt washers, the manufacturer of the motor at the 
time of production impregnates these washers suffi- 
ciently so that they can be used satisfactorily for 
long periods of time without any further oiling. If, 
however, oiling is necessary, a very thin motor oil 
such as SAE 10 or lower should be used. Some manu- 
facturers specify that these oil -soaked felt washers 
provide proper lubricating for about one thousand 
hours of operation. When oiling is necessary, it does 
not take more than a few drops of the type of oil men- 
tioned. 

It is, of course, necessary to realize that those mo- 
tors which employ such impregnated felt washers, 
must be dismounted from the motor board and taken 
apart in order to soak the washers. Motors of this 
type do not have lubricating holes. In the case of 
those motors which have lubricating holes, it is not 
necessary to remove the motor from the mounting 
board for lubrication. At times, however, it may be 
necessary to seek out the proper lubricating holes. 
In some cases these holes may be sealed with a screw 
plug and it is necessary to remove this plug in order 
to insert the oil. 

As to conditions responsible for the motor running 
hot, the following should be known: If the bearings 
are too tight, yet not tight enough to freeze the shaft, 
the temperature at that point will increase and this in- 
creased heat will naturally be radiated throughout the 
unit and thus cause a rise in temperature. Short- 
circuited coils in either the stator or the rotor will 
cause the motor to run hot. While it is possible to 
approximate the location of the shorted coil by virtue 
of the fact that it will be hotter than other coils, we 
do not recommend, as stated before, that such coils 
be removed and rewound by the radio repairman. 
Another condition which contributes, or may con - 
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tribute, to the motor running hot, is when the rotor 

is rubbing against the stator pole. Such a condition 

can be created by incorrect alignment of the rotor 

or side plate. As a rule, such a condition is accom- 

panied by noise, that is due to the actual physical 

contact between the rotor and the stator pole. 

Mechanical Noise 

Mechanical noise is a major problem. As you can 

probably appreciate a new motor should run very 

quietly, but there are, of course, conditions asso- 

ciated with the motor, yet which are not all directly 
in the motor, which will contribute to the creation of 

noise. Consequently, in order to isolate the origin of 

such mechanical noise, it may be necessary to proceed 

in various ways, depending entirely upon not only the 

construction of the motor, but also upon the construc- 
tion of the various drive mechanisms whereby the ro- 

tation of the motor is conveyed to the turntable. Very 

often a bad case of motor noise may appear to exist, 

whereas actually it is not as bad as it sounds. The 

fact that it is very loud is due primarily to the 

manner of mounting the motor to the mounting 
board. If the motor is rigidly fastened to the mount- 

ing board, any vibration in the motor will be con- 

veyed to the mounting board which by itself will act 
as a sounding board and in that way amplify the 

motor noise. Proper mounting will in most cases 

remedy this situation: the absence of direct contact 
between the motor mounting support and the mount- 
ing board. An example of proper mounting is given 

in Fig. 28. 
Then again, noise may seem to originate in the 

motor yet it actually originates in the reducing -gear 

mechanism if such is used; hence, if the driving ar- 

rangement involves a number of elements between the 
motor and the turntable, it is necessary, in order to 

establish the point of origin of the noise, to separate 
these various devices. In this instance, as well as that 
previously mentioned, it is imperative to check the 
noise without the use of the mounting board. This 
means that the motor and the gear assembly must 
be removed from the mounting board. îßf the noise 

which originates in the motor is not excessive and is 

amplified when the motor assembly is mounted upon 

the board, then it becomes necessary to check the 
means of mounting. Often times mountings as shown 

become rigid instead of remaining loose as they 
should be. 

If particles of dirt or other foreign matter find 

their way into the spaces between the rotor and the 
field magnet poles, the result will be intermittent 
noise. To eliminate such noise it is necessary to take 
the motor apart. Previous handling of the rotor may 

have created a nick or burrs that are high enough to 

make contact with the stator pole pieces. If such is 

found, this can be removed by means of sandpaper or 

emery cloth. In the case of the induction type rotor, 
which usually is a solid piece, an emery cloth can be 

used. You will recall that this type of abrasive is not 

satisfactory for use upon commutators or upon com- 

mutator type armatures. 
Mechanical noise in the form of vibration may be 

clue to a number of different conditions. One of them 

is loose bearings; another, is too much end play, and 
a third is a rotor which is not running true in its bear- 

ings. Improper centering of the rotor or armature in 

the flux gap will result in a non -uniform torque being 

applied to the motor. This is very important when 

reduction gear devices are used with the motor for it 

results in the non -uniform turning motion of these 

reduction gears and invariably causes a chatter. 
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FIG. 28. In order tó- keep the vibrations of the rotat- 
ing motor away from the motorboard, rubber is used 
between the motor support and the motorboard as in- 

dicated. 

Noise of various kinds such as buzzing will result 

if any of the accessories employed in the motor are 

not tight in their mountings or supports. This ap- 

plies to the laminations as well as to all other parts. 
If the laminations are not tight, they will tend to 

move under the varying magnetic stress of the ap- 

plied current and resultant fields. In some cases such 

buzzing sounds would seem to originate from the 

laminations and may indicate that the polarity of 

one of the field windings is wrong. As you can readily 

understand, this seldom is the case in a new motor 

but is a possibility in one which has recently been 

repaired. 

General Considerations 

As a rule, the permissible rise in temperature of a 

motor is between 60 to 100 degrees above the tem- 

perature of the surrounding air. As stated before, 

permissible tolerances in applied line voltage are plus 

and minus 10% and about 5% plus or minus in fre- 

quency. When measuring operating voltages, they 
should be determined with the motor functioning un - 
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der full load. Here again a 10% variation is permis- 
sible. 

Anyone who is interested in more specific standards 
covering fractional horsepower motors, we refer them 
to the National Electrical Manufacturers Association 
which has published a bulletin identified as "Motor 
& Generator Standards." 

If it becomes necessary to clean those parts of the 
motor where the lubricant has become gummy, the 
best method to pursue is to take the motor apart and 
to clean those parts with kerosene. 

As a matter of fact, such periodic cleaning of the 
motor is advisable after perhaps 500 hours of opera- 
tion. Of course, if the performance of the device in- 
dicates that such cleaning is necessary, it should be 
done irrespective of how many hours the motor has 
been in use. Although, we have referred specifically to 
the motor, the comments also apply to the gears and 
the bearing in the reduction gear housing, if one is 
used with the motor. 

As to the power consumption of motors of the type 
being considered in this volume, the average among 
those that are used on record changers is approxi- 
mately 22 watts and the minimum to maximum 
range is from about 11 to approximately 40 watts. 
As to the normal speed of motors which are clas- 
sified as synchronous and already adjusted by 
means of the drive arrangement to rotate the turn- 
table at approximately 78 rpm, the normal range of 
such rotation is from about 77 to 81 rpm. With re- 
spect to the speed of induction motors, and for that 
matter some which are identified as capacitor -syn- 
chronous motors, the range is from about 1240 to 
approximately 3600 rpm. As to the motors which are 
used in recorders, their power consumption ranges 
from about 60 to about 85 or 90 watts under normal 
operating conditions. 
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FIG. 29. When the motor exceeds a certain speed, the 
governor balls E are forced outwards and so pull the 
friction disc G up against the pads H, which 'have a 
braking effect that persists until the motor speed is 
back to normal. 

SPEED REGULATOR DEVICES AND SPEED 
REDUCTION DRIVES 

INASMUCH as certain types of electrical motors vary 
in accordance with the line voltage, and since prac- 
tically all motors revolve at speeds which are far in 
excess of that of the turntable, it is necessary to use 
certain devices whereby the speed of the motor is 
maintained constant irrespective of line voltage varia- 
tions and whereby the speed of the motor is reduced 
to that required for the rotating turntable. To main- 
tain constant speed recourse is had to what is known 
as a "governor." In order to reduce the speed of the 
motor to that required for the turntable, various ar- 
rangements of gear mechanisms called speed reduc- 
tion drives, are employed. Both of these are dis- 
cussed in this chapter. 

The most widely used device for automatic speed 
regulation is based upon the well-known "fly ball" 
governor originally used on steam engines. On motors 
of various types and manufacture, differing designs 
or physical arrangements of governors may be found; 
but all are based upon the same fundamental prin- 
ciple. A simple explanation of this basic principle is 
the following: 

The basis of operation is the use of physical force 
to shift the placement of the two balls which com- 
prise the essential part of the governor. These balls 
are attached to two flexible springs, which in turn 
are mounted upon a fixed rotating collar and a slid- 
ing collar. Attached to the sliding collar, is a friction 
disc. This friction disc is caused to move up against 
two "braking" pads which tend to slow down the 
rotation of the shaft to which is attached the fixed 
collar carrying the governor ball springs. Just what 
we have in mind is illustrated in Fig. 29. 

Referring to this illustration, A is the motor or 
gear housing and B is the motor or gear shaft. At- 
tached to this shaft is the permanently fastened col- 
lar C. Being attached by means of set screws to the 
rotating shaft, it naturally turns with this shaft. 
Mounted upon this shaft but at the other end, is 
another sliding collar F to which is attached the fric- 
tion disc G. As you can see, the two governor weights 
are fastened to two springs D, each of which termi- 
nates at one end in the fixed collar C and at the other 
end upon the sliding collar F. Also attached to the 
assembly is a stationary frame I bearing two brak- 
ing pads, indicated as H in the illustration. The di- 
rection of the friction disc is towards the braking 
pads as the movement of the governor weight pulls 
the sliding collar in towards the stationary collar. 

As the motor speeds up, physical force causes the 
weights to fly outward and revolve in ever increasing 
circles, being restrained only by the relative stiffness 
of the springs D, which, as they distort their shape in 
an outward curve, cause the sliding collar F to slide 
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longitudinally along the shaft B. Thus, the revolving 
friction disc G comes in contact with the oil -saturated 
felt friction pads H, which are rigidly mounted on a 
stiff annular ring or prong bars. The pressure of the 
friction disc G against the pads H gives a braking 
action, which serves automatically to restrict the 
motor speed within certain narrow limits required to 
give proper turntable speed. 

FIG. 30. A worm gear has been cut in the shaft of 
the 
the 
See 

rotor of this commercial motor. This worm drives 
turntable through a gear on the turntable shaft. 
C and D of Fig. 35. 

The relative position of the structure supporting 
the friction pads H is longitudinally adjustable by 
means of a screw and sliding rod, cam and lever, or 
linkage of some kind; either by an adjusting screw 
or short lever reaching through the housing, or by a 
manually -operated speed -regulator lever protruding 
towards an outer edge or corner of the motorboard 
beyond the turntable. (These are not indicated in 
Fig. 29.) The latter usually has associated with it 
a graduated scale or "fast/slow" markings, either 
mounted on the motorboard or stamped in the metal. 
The speed -regulator lever is sometimes arranged so 
that it can be readjusted, relative to a different defi- 
nite position for friction pads H so that it can indi- 
cate normal turntable speed on the scale in the event 
that the unit is moved to a location of differing 
average voltage (100/110, 120/125, etc.), or current 
(a -c, d -c) where a universal motor is used. 

Some record changers using universal motors, are 
provided with rheostats, the scale being graduated 
for the various voltages, currents, and frequencies. 
This gives a coarse speed adjustment over a wide 
a -c or d -c voltage range, as well as for the several 
a -c power -line frequencies; while the speed -regulator 
lever gives the fine adjustment by re -setting the 
governor limits. With this arrangement, a particular 
record changer can be universally operated on many 
different kinds of power -supply lines: 110/125 volts 
and 200/250 volts d -c or a -c; 25, 40, 50, 60 cycles; 
etc. 

Some a -c motors are provided with "dual wind- 
ings," each stator pole having two coils whose leads 
are brought out in Individual groups to a terminal 
block for multi -voltage operation. The coils are 
series connected for 200/250 -volt lines, for instance; 
and connected in parallel for 110/125 -volt supply. 
Also, some universal motors are provided with a fixed 
resistor and terminal block or switch for the same 
purpose. The connections are arranged so that for 
200/250 -volt operation, the resistor is in series with 
the motor; while it is "shorted" by a link on the 
terminal block or by the switch for 100/125 -volt sup- 
ply. This same scheme is also used for switching 
from a -c to d -c operation, the resistor serving to re- 
duce the voltage applied to the motor terminals from 
the d -c line. 

Speed Reduction Drives 

Since record -changer mechanisms generally derive 
their operating power from the same motor that ro- 
tates the turntable, it would be useful to review 
briefly the various types of turntable speed -reduction 
drives-sometimes called "transmissions"-before the 
discussion of the actual mechanism -power "take-off" 
methods themselves. 

A widely -used type of drive is the worm and gear 
variety as adapted from spring -wound motors; a 
typical example being illustrated in the photograph 
of Fig. 30. The worm gear on the motor shaft en- 
gages a pinion gear on the turntable drive shaft, all 
being enclosed on a gasket -sealed grease or oil -filled 
metal housing, to which the motor is rigidly attached. 
Both shafts are usually perpendicular to each other, 
revolving in sleeve bearings arranged to be self- 
lubricating from the oil or grease inside the housing. 
The exposed end of the turntable -drive shaft is long 
enough, in this case, to serve also as the record - 
spindle and turntable mount. In another gear -drive 
arrangement, illustrated in Fig. 31, an "open" type of 
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FIG. 31. At the left is the motor proper on the shaft 
of which is a worm which drives the turntable. The 
speed is controlled by the governor at the right. 
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frame is used to house the motor and governor (if 
provided), as well as drive -gears, shafts, and bear- 
ings, oil and grease being applied periodically to 
bearings and gears directly. 

On some kinds of record changers, the record - 
spindle is stationary; since it may be arranged to 
have a particular function in changing records. On 
these, the turntable -drive shaft in the reduction -gear 
housing may be in the form of a long sleeve (upon 
which the pinion gear is mounted) and which re- 
volves on a "stud" bearing in the lower part of the 
frame. The upper part, protruding above the frame, 
serves as the turntable mount, being fitted with a 
pin or "nub" to engage a slot in the turntable hub. 
The record spindle is either an elongation of the stud 
bearing (being integral with it), or separately in- 
serted through the turntable and drive -shaft (sleeve) 
-resting down upon the stud, and prevented from 

turning by "stepped" shoulders cut in the correspond- 
ing ends of each. 

The motor and gear housing (including the gover- 
nor, when so provided) are supported as a unit un- 
der the motorboard by mounting "lugs" or brackets- 
either separately attached to the gear -housing or 

motor frame, or being cast as an integral part. This 
is attached directly to the motorboard, or to a sub - 

panel further down beneath the record -changer 
mechanism. The mounting is usually arranged to be 

somewhat flexible, to prevent transmission of motor 
vibration to the motorboard and turntable, by means 
of rubber "grommets" or "washers." 

Flexible couplings are sometimes used for the same 

purpose. The pinion gear is then mounted on a short 
shaft, the end protruding through the gear housing, 
in turn driving the turntable by means of this flex- 

ible coupling. This is illustrated in Fig. 32, while the 

details of a typical flexible coupling are shown in Fig. 

33. It will be noted here, that the turntable is sup- 
ported by a thrust bearing mounted on the motor - 
board. Where no coupling is used, this thrust bearing 
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FIG. 32. In this system of turntable drive, the motor 
is hung off the motorboard with rubber washers in- 
serted to take up vibrations. A flexible coupling 
further reduces the possibility of introducing vibra- 
tions to the mechanism. Bee Fig. 33. 

is usually omitted; the gear housing or sub -panel 
being arranged to thrust support the turntable di- 
rectly, either through the spindle shaft or a "hub" 
sleeve or "collar." 

As some record -changers are designed to handle 
331/3 rpm records as well as the more conventional 
78 rpm type, two -speed drives of various kinds are in 

use. One of these, arranged to form the complete 
turntable -hub assembly, is based upon the "plane- 
tary" principle, in which driving members rotate 
within each other. Change of speed is obtained by 
holding one member, which revolves at one speed, 
from turning during the second speed by means of a 

latch controlled by the speed -change lever. This is 

illustrated in Fig. 34. 

FIG. 33. Details 
of the flexible 
coupling shown in 
the assembly of 
Fig. 32. The mo- 
tor drive arm C 

is connected to the G 

rubber strips D. 
The rubber strips 
E are held to D by 
the frame F. The 
turntable drive 
arm G is support- 
ed by E, which 
Provides the flexi- 
bility. 

The turntable shaft or spindle A, driven from the 
motor reduction gearing and thrust supported by its 
housing, revolves continuously at 78 rpm; regardless 
of the turntable speed. A pin B, extending through 
this shaft, engages a slot in the hardened -steel lower 
cup -shaped hub C of the turntable to provide a posi- 
tive drive for that member. The upper hub, integral 
with the turntable, fits over the spindle and is thrust 
supported in the depression of lower hub C so that 
the turntable can revolve independent of record - 
spindle A. 

The upper part D of the outer surface of C is ac- 

curately shaped and ground to a definite size and 
forms the inner "race" for the three equally -spaced 
hardened -steel balls E. These are held tightly be- 

tween this inner race and a hardened -steel ring F, 
the inner surface of which being accurately shaped 
and ground to form the outer ball race. This ring F is 

split at points G for assembling convenience, being 

clamped tight by a nut and bolt through the lugs of 

a clamping ring around it. A three -hole steel ball - 

locating ring H, which is integral with the turntable, 
forms the spacing member for the three balls. 

The outer ring F is free to rotate independently 
of the turntable and spindle A. Its rotation is con- 

trolled by a latch I, pivoted on the lugs which are 
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an integral part of the clamping ring. A spiral spring 
J normally holds one end of latch I against a notched 
disc K firmly fastened to the turntable. When latch I 
is in its normal position, it engages one of the notches 
in disc K, locking F to the turntable, which is equiva- 
lent to locking the ball races of F and C together 
through the balls, since the ball -locating ring H is 
integral with the turntable. Thus, outer ring F will 
revolve with lower hub C and the 78 -rpm rotation 
of the turntable shaft A is imparted to the turntable. 

The sliding speed -change lever L, mounted on the 
main panel or motorboard, is arranged so that its 
notched inner end will engage and hold the lower 
end of the turntable latch I when the lever is pushed 
inwards towards its 33% -rpm position. Thus, when 
pushing in on lever L to change turntable speed, latch 
I turns slightly around its mounting on outer ring F 
so that the upper end of I becomes disengaged from 
the notches in disc K, and F stops rotating, since latch 
I is an integral part of F. As the lower hub C is still 
revolving at 78 rpm, friction against the balls E causes 
them to turn and travel slowly along the ball race of 
the stationary outer ring F, carrying locating -ring H 
along with them and causing the turntable to revolve 
at the slower speed. The required 33% -rpm speed 

THRUST 
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is obtained through the proper relationship between 
the circumferences of the steel balls E and the 
formed ball race D on the lower hub C. 

It will be noted that spring -actuated turntable - 
latch I engages the V-shaped notches on disc K only 
when the sliding speed -change lever L is in its "out" 
or 78 -rpm position. Latch I can lock into any of these 
notches to give positive 78 -rpm turntable speed, after 
the turntable has gained sufficient momentum, the 
shape and proportions of the notches being designed 
to allow latch I to "ratchet" around disc K, passing 
over several notches when starting or changing speed, 
until full speed is reached. 

Illustrated in Fig. 35 is another type of two -speed 
drive, which operates upon the same principle as 
the speed -change transmission on automobiles. Gear 
worm C, mounted on the motor shaft B, engages 
worm pinion -gear D, causing countershaft E to re- 
volve continuously. Gears F and G, fastened to E, 
are engaged by gears H1 and H2 respectively; ac- 
cording to which speed is desired, being arranged so 
that when H1 engages F, H2 is disengaged from G and 
vice versa. H1 and H2 are integral with the grooved 
hub H3 and are key mounted to the turntable drive 
shaft J, being arranged to slide along an extended key - 
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FIG. 34. A two -speed turntable drive that is based upon the planetary principle. When the latch I is 
in a notch of K, the turntable rotates at 78 rpm; when I is disengaged the turntable rotates at 331/3 rpm. 
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way I between limit collars K1 and K2. Shaft J is 

thrust supported at L1 or L2. 

When the speed -shift lever (not shown in illustra- 
tion) is moved to change the turntable speed, it turns 
speed -change spindle O, connected to it directly, or 

through a quadrant -sector gear and pinion or other 
coupling linkage to magnify the lever "throw." The 
space on the motorboard is limited; and when the 
lever moves in a small arc from one speed position 
to the other, spindle 0 will revolve through one - 

quarter, one-half turn or more due to the "magnify- 
ing" ratio of the coupling linkage. 

Illustration I of Fig. 35 shows the lower gears F 
and H1 in mesh for the first speed position. When 
spindle O turns to shift the gears for the second 
speed, step cam N1 also turns, since it is rigidly at- 
tached to O. The step on N1 thrusts upward against 
the symmetrically -stepped lift N2, opposing the 
downward force of spring P, causing N2 to slide up- 
wardly along spindle O. As shifting -fork M is in- 

tegral with N2, it also moves upward, causing gear 
unit H1-H2-H3 to slide upwards along the key- 
way on shaft J, since the prongs on M are in engage- 
ment with hub H3 through its grove. Thus, gear H2 

engages gear G while gear H1 has become disengaged 
from gear F and the turntable revolves at the second 
speed. Spring P serves to keep N2 always in contact 
with N1 and to force N2 downwards when changing 
back to the first speed, thus automatically shifting 
the gears back to the first speed when the lever is so 

moved. 
Some other types of two -speed drive based upon 

the planetary principle, previously discussed, have 
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the unit arranged on or inside the motor or gear - 
reduction housing, differing in physical appearance 
and design, using discs or toothed wheels, as well as 
hardened -steel balls, but all operating along similar 
lines. 

Some of the friction -type drives discussed in the 
following paragraphs are arranged for two speeds. 
The principle is illustrated in Fig. 36, in which the 
motor shaft carries a small rubber -tired drive wheel 
A. This drives the turntable through either of the two 

intermediate rubber -tired friction wheels B or C, ac- 
cording to the speed desired. 

The relative ratios of the circumference (or di- 

ameter) of wheel A to that of either B or C, and in 

turn to that of the turntable, give the desired speed 
reduction. The difference in diameters of C and B, 

of course, depends upon the difference between the 
two speeds. Wheels B and C are mounted upon a 

frame D, which pivots around a bearing on the mo- 

torboard, and through which the motor shaft may 
protrude. A speed -change lever (not shown) shifts D 
through a linkage and "holding" ratchet or latch, 
moving either B or C into the proper position for the 
particular speed required. Depending upon the par- 
ticular arrangement, B and C may revolve continu- 
ously, being always in contact with A, or only when 

either is individually shifted into respective "speed" 
position, being brought into contact with wheel A 

and the turntable at the same time. 
Single -speed friction -type drives are arranged to 

drive the turntable in various ways: either through 
friction against the underside rim directly or by a 
separate drive -disc mounted integral with the turn - 
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FIG. 35. A type of two -speed drive which functions on the principle used in the transmission of automo- 
biles. In the first -speed position, where gear F is driving Hl, the turntable shaft J rotates at 78 rpm. In 
the other position, where G is engaging H2, J rotates at 331/3 rpm. See text for other details. 
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table or the spindle. In the former, a rubber -tired 
drive wheel mounted on the motor shaft, protruding 
up above the motorboard underneath the turntable, 
bears directly against the underside rim of the turn- 
table or against an intermediate drive -wheel that in 
turn rotates the turntable (similar to the two -speed 
drive just descrjibed). As shown in Fig. 37, the in- 
termediate drive -wheel B revolves on a stud bearing 
on the motorboard, A being the motor -shaft drive - 
wheel. 

In some cases and especially when a comparatively 
high-speed motor is used, the motor shaft bears di- 
rectly against the intermediate drivewheel, the motor - 
shaft drive -wheel A not being used. This, of course, 
gives a greater speed reduction for the same size in- 
termediate. This scheme is used also on the other 
kind of friction -drive just mentioned, in which the 
separate drive -disc is mounted integral with the turn- 
table or spindle. 

Fig. 38 shows one form in which a rubber -tired 
drive -disc is bolted or riveted to the underside of the 
turntable. An auxiliary rubber -tired idler wheel is 
frequently used on this type of drive to improve the 
frictional contact of the motor shaft against the drive - 
disc rubber tire. It also relieves the motor bearings of 
radial stress, the motor usually being mounted in a 
flexible manner in addition, so that the motor will tend 
to be "self -aligning." The idler wheel is mounted on a 
lever, center pivoted to the motorboard, and held 
against the motor shaft by means of a tensioned coil 
spring at the other end of the lever. 

FIG. 36. The small 
rubber -tired wheel 
A is on the motor 
shafts and drives 
both B and C at 
the same time. 
Either one of 
these engages and 
so drives the turn- 
table at the speeds 
indicated. 

Record -Changer Mechanism Drives 

Although greater torque is needed to drive the 
record -changer mechanism when operating through its 
various phases of the record -changing cycle than that 
needed to drive the turntable only (with its record 
load) during reproduction of the recording, the speed 
of operation can be comparatively slower. Therefore, 
the same motor usually serves for both purposes on 

most record changers, the mechanism being driven 
through speed -reduction devices of various types. 

The most commonly used form employs a pinion 
gear that is firmly attached to the turntable spindle 
or drive shaft, underneath the motorboard; such as 
that shown in Fig. 33. This pinion gear engages and 

FIG. 37. The rub- 
ber -tired wheel A 
is on the motor 
shaft and this 
drives the rubber - 
tired wheel B that 
in turn makes con- 
tact with the rim 
under the turn- 
table and so drives 
it. 

drives a large gear, often referred to as the "main" or 
"drive" gear. This gear has a very large diameter 
(and many teeth) in contrast to the pinion gear, thus 
giving a large speed -reduction ratio and sufficient 
force to operate the record -changer mechanism. (On 
some record -changers, this main gear is integral with 
the cams which direct and control the motions of the 
various levers and linkages.) 

Another type of gear -drive employs a worm gear 
on the turntable drive -shaft (or on the motor shaft) 
instead of the pinion gear, which drives a large gear 
to transmit motion to the record -changer mechanism 
cams and linkages. Also, in one instance, a special 
type of multi -groove cylindrical cam-similar in ap- 
pearance to a large gear worm-is driven from a short 
turntable shaft underneath the motorboard trans- 
mitting motion to the mechanisms through a series 

FIG. 38. The rub- 
ber -tired drive 
disc fastened to 
the under side of 
the turntable is 
driven by the mo- 
tor shaft, which is 
maintained in con- 
tact with the drive 
disc by pressure of 
the idler wheel. 

BER TIRE 
ON DRIVE DISC 

IDLER TENSION 
SPRING UNDER 
MOTORBOARD 
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of "cam -followers" and levers. In another type a 
camshaft (carrying the mechanism operating cams) is 

driven, through a ratchet wheel and pawl, by a worm 
and gear reduction drive from the motor shaft. The 
ratchet wheel is engaged by the pawl, when released 
by the trip mechanism, to cause camshaft rotation. 

According to the design of the particular types of 

record -changers, the main gear or cams may revolve 
continuously, as long as the turntable revolves, or 
only during the record -changing "cycle." In the for- 

mer case, cam -followers or other pertinent parts of 

the mechanism, are caused to fall into engagement 
through actuation of the "trip" devices after reach- 
ing the end of record reproduction. In the latter, 
several different schemes are used. 

In one of these, called a "mutilated gear," a short 
section of the main -gear periphery is without teeth, 
so that the main gear remains dis -engaged from the 
continually -revolving turntable -shaft pinion during 
record reproduction. In another scheme, the turn- 
table -shaft pinion is clutch mounted to the turntable 
shaft, so that it only rotates during the record - 
changing cycle, the pinion and main gear always being 
in mesh but not revolving during record reproduction. 

Instead of gear drives, power take-off on some 

record -changers is by friction drive from the under- 
side turntable rim or through belts and pulleys from 

the turntable spindle. In the former, a small rubber - 
tired friction wheel is caused to contact the turntable, 
through actuation of the "trip" devices at the conclu- 
sion of record reproduction, and is held free by a 
"latch" or other device at all other times. Speed re- 
duction is obtained through a small size double worm - 
and -gear drive, enclosed in an oil filled housing that 
is arranged to rotate slightly (around the shaft of 

the second "driven" gear) to allow free movement 
of the friction wheel. 

In the other scheme mentioned, in which power 
take-off is through belts and pulleys, the speed re- 
duction and torque increase are gained through the 
high ratio between pulley diameters. A small - 
diameter pulley wheel, associated with the turntable 
hub, is belt connected to a large -diameter pulley. The 
shaft, upon which this large pulley is rigidly attached, 
also carries another firmly mounted small -diameter 
pulley, which in turn is belt connected to a fourth 
large -diameter pulley. Thus a double speed reduc- 
tion is obtained from the 78 -rpm turntable speed to 
give a very slow speed to the fourth pulley, which 
drives the cams that direct and control the operation 
of the record -changer mechanism levers and linkages. 

Additional details on these are included in the chap- 
ters on the operation and adjustments of the various 
types of record -changer mechanisms. 

Cook, A. L., Elements of Electrical Engineering 
Croft, T., Practical Electricity 
Hausmann, E., Swoope's Lessons in Practical Electricity 

Veinott, C. G., Fractional Horsepower Electric Motors 
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Chapter II 

RECORDERS AND PHONOGRAPHS 

PERHAPS it is carrying coal to Newcastle to discuss 
the operating principles of recorders in a volume of 
this type, but since it is possible that those men who 
are interested in automatic record changers have not 
used recorders, we feel that a brief discussion of the 
highlights is worthwhile. It is also possible that the 
serviceman who is called in to make adjustments on 
an improperly operating recorder may be asked ques- 
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FIG. 1. Sound waves are transformed into electrical 
energy in the microphone; these are amplified and are 
transformed into mechanical energy in the cutting head. 
The cutting stylus is actuated and cuts the equivalent 
of the sound waves in the record groove. 

tions by the owner and what we say in these pages may 
be of some aid. 

In the fewest words, the function of a recorder is 
to translate sound into a semi -permanent record upon 
a phonograph disc. This is done by first converting 
audible sound impulses into electrical impulses in the 
microphone, amplifying these electrical Impulses to 

FIG. 2. An exam- 
ple of a commer- 
cial overhead car- 
riage recorder, the 
cutting head be- 
ing driven straight 
across the record 
blank by the drive 
screw, which in 
turn is driven by 
the drive flange 
and the worm gear. 
Courtesy of RCA 
Mfg. Co. 
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the proper level, and then converting them into the 
mechanical movement of a cutting stylus, whereby a 
spiral groove, governed in shape by the amplitude and 
frequency of the electrical impulses, is inscribed upon 
a record. Thus a number of energy conversions take 
place: from sound to electrical in the microphone; 
from electrical to mechanical in the recording head, 
and from one kind of mechanical motion into another 
in the recording head and cutting stylus. This se- 
quence of events is shown in diagrammatic form in 
Fig. 1. 

As to the general structure of the complete recorder 
mechanism, the electrical system is shown in Fig. 1. 

The mechanical arrangement embraces the means of 
rotating the record blank upon which the grooves are 
cut and the means whereby the cutting head is caused 
to travel across the record. The first of these is accom- 
plished by means of a motor -governor arrangement 
whereby the turntable upon which the record blank 
rests is caused to rotate at a definite speed. Modern 
practice has adopted two speeds for recording as well 
as reproduction; one of these is 78.26 rpm, usually re- 
ferred to as 78 rpm, and the other is 33% rpm. Prac- 
tically all home recorders are of the 78 -rpm variety, 
whereas commercial recorders are arranged to function 
at either one of the two speeds mentioned. It is true, 
however, that a few home -recorder units are equipped 
with both speeds. 

Inasmuch as the turntable speed of reproducing 
devices is definitely fixed, it is necessary that the speed 
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of rotation of the recorder turntable be constant at. 

either of the two values mentioned, if proper reproduc 
tion of the recording be obtained. Of course the re- 

verse is also true, that is, since the recording is done 

at a certain speed of rotation, it is imperative that the 

reproduction be carried out at the same speed. To 

maintain this speed, is the function of the governor in 

those motor -drive arrangements which are not fixed 

in speed by the very design of the motor. 
In addition to rotating the blank, an arrangement 

is provided in recorders whereby the cutter is caused 

to move across the record, thereby cutting the spiral 

groove of gradually diminishing radius. These cutter - 
feed arrangements are of three types, representing 
efficiency and cost. The most elaborate, used in the 

more expensive systems, is what is known as the 

"overhead carriage" and is represented in Fig. 2. The 

path of the stylus is straight across the record and is 

shown in Fig. 3. A less expensive system is shown in 

Fig. 4 and can best be identified as the "swinging 

arm" type. 
Bearing in mind that choice of these types is asso- 

ciated with cost, the first is by far the closest approach 
to the ideal, followed in turn by that shown in Fig. 

3, and then by that shown in Fig. 4. Actually the 

last is perfectly satisfactory for everyday use, as 

evidenced by the fact that it is employed in virtually 
all inexpensive recorders, whereas the first is the kind 

used in the more elaborate systems. There are various 
modifications of these two systems, but these special 

details need not be discussed here, because they are 

shown upon the various manufacturers' pages later in 

this volume. 
With respect to comment concerning efficiency of 

the type of cross feed used to move the cutting head, 

there are certain reasons why a straight -across mo- 

tion is preferable to movement in the form of an 

arc. . . . When a recording is made, the cutting 
needle, about which you'll hear more later, goes 

through two motions. One of these is the downward 

motion due to the weight of the cutting head and the 

other is a side -to -side motion due to the movement of 

the armature within the cutting head. In order that 
best recording be accomplished, there exists a require- 

ment which stipulates what the angle between the cut- 

ting needle and the record blank should be, as well as 

the position of the cutting stylus face with respect to 

the record blank. This last requirement is that the 
face of the cutting tool be directly in line with the 

radius of the record at the point of cutting. This is 

shown in Fig. 5. To maintain this position at all times, 

it is necessary that the cutting head move straight 
across the record, as shown in Figs. 2 and 3. 

When the cutting head swings in au arc, as in Fig. 

4, the required condition as stated is obtained only at 
one point. At all others the face of the cutting tool 
makes an angle with the radius of the disc. By length- 

ening the arm which supports the cutting tool, the arc 
made by the cutting head as it travels across the 
record, is kept as flat as possible. This is the condition 
in the recorders which employ this type of feed ar- 
rangement. 

As to the actual feed arrangement, a worm screw 

geared to the motor and also to the cutting arm or 

head moves the cutting head across the record at a 

certain speed, thus determining the pitch of the spiral 
groove cut into the record. While the average num- 
ber of grooves per inch is between 92 and 100, some 

recorders, as stated in the manufacturers' bulletins, 
cut as many as 120 lines per inch. The number of lines 
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FIGS. 3, left, 4. The dotted lines show the paths followed during recording; that of Fig. 3 is the straight - 
across method, using the mechanism of Fig. 2, and that of Fig. 3 is the swinging -arm method, which is more 

commonly used. 
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or grooves per inch cut into the record blank during 
recording does not in any way limit the use of such a 
record upon a record -changer turntable, for if the 
original recording is of sufficient depth, the pick-up 
needle will continue tracking. (By "tracking" is meant 

FIG. 5. Front and 
side views of a cut- 
ting needle. The 
cutting face should 
be in the saine linc 
as the radina of 
the record. FRONT SIDE 

that the needle will remain in the groove.) The depth 
of the cut, the significance of which is discussed later, 
has a great bearing upon such tracking, as well as 
upon a number of other conditions which contribute 
to satisfactory use of the recording. 

Direction of Groove 

Record grooves may be cut in one of two directions: 
from the outside of the record towards the center, 
which is known as "outside -in" and is typified by the 
commercial recordings which are sold to the public for 
use on phonographs, automatic -record changers, and 
the like; and the "inside -out" type of recording which 
is used for special records such as are employed in 
some talking -motion picture installations, broadcast- 
ing, and the like. In these latter records, the recording 
starts on the inside of the blank, near the center, and 
progresses outwards. 

As a rule, most of the inexpensive recorders employ 
the outside -in arrangement for. all recording at 78 rpm 
and the inside -out arrangement for all recording at 
331A rpm. This, however, is not a rigid rule, in that 
outside -in cutting can be done at 331/3 just as readily 
as at 78 rpm. Just which is used is, of course, a mat- 
ter of design determined by the manufacturer and is 
stated in the service notes. As you can appreciate, a 
change from outside -in to inside -out cutting requires 
the reversal of the motor and the feed screw; or if the 
direction of rotation of the motor is held constant, a 
reversing gear arrangement is required in order that 
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FIG. 6. In the left illustration is the `outside -in" type 
of recording and on the right is the "inside -out" type. 
In each case the turntable fias a clockwise rotation. 

the feed screw cause the cutting head to move in the 
proper direction. As to the records used on automatic 
record changers, only one type can be used, namely 
those recorded by the outside -in method. 

The Record Blanks 

Concerning the blanks used on recorders, several 
types are available, although two are the most popu- 
lar, with one of these in greatest demand. The most 
popular type of record blank is that known as the 
"acetate" blank, which consists of a metal base upon 
which is baked a special type of lacquer coating or 
surface. This is the recording surface. This material 
is soft enough to be cut with a cutting stylus, yet is 
hard enough to withstand the wear of repeated play- 
backs without undue rapid changes in the character of 
the grooves cut during the original recording. Of course, 
every playing of the record wears away some portion 
of the groove, but when properly handled, the record 
will be useable several hundred times, provided that 
the original recording was satisfactory. 

The other type of home -recording blank is the solid 
metal disc, invariably of aluminum. This type is not 
as good as the coated disc, but neither is it as expen- 

FIG. 7. When the 
stylus comes to a 
high spot it digs 
into the blank, in- 
dicated by the 
white spots along 
one edge of the 
ungrooved por- 
tion, which is the 
part skipped over. 
The white spots 
on the opposite 
side indicate 
where the stylus 
digs into the rec- 
ord when it lands. 

sive. Various types of pressed paper recording blanks 
are also available, but of the types mentioned, this is 
the least popular for recordings that are to be kept 
for quite some time and repeatedly played back. When 
it is necessary to make a copy of a home recording, 
recourse is had to what is known as "dubbing," 
wherein the record is played back upon one device 
and the signal developed in the phono pickup, is ampli- 
fied and fed to the cutter of another recorder. 

Concerning discs suitable for home recording, it may 
be helpful if we mentioned its requirements, although 
it is true that some of them are not visible to the 
naked eye. Starting with the coated disc, it is essen- 
tial that the disc be perfectly flat. Any attempt to 
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record upon a disc which is not flat, will result in a 
ruined recording. In fact, the record is useless if it 
has even a small high spot or low spot, unless the 
position of this spot is such that sufficient useful re- 
cording area is available ahead of the spot or beyond 
the spot, depending upon the direction of the record- 
ing, so that what is to be recorded can be inscribed 
upon the record before the bad spot is reached. Re- 

cording with a high spot results in a record something 
like that shown in Fig. 7. One portion of the record, 
that which follows immediately after the high spot, 
will not be cut because the cutter will "bounce" off the 
record after it passes over the high spot. 

To attempt to straighten a slightly bent record is 

useless because it cannot be done without impairing 
the surface and even if that is not a consequence, it 
is too difficult to do a job like that unless proper 
equipment is available. Such work should be left to 

the manufacturer of the disc. To try to cut such a 
record blank with a valuable recording, something 
which can be duplicated only with difficulty, is indeed 
poor economy. 

A material which is suitable for proper cutting must, 
as we stated, be hard enough to maintain its condition 
after numerous playbacks, yet it must be of such ma- 
terial that will cut smoothly and will not tear as the 
cutter plows through it. If the material tears-that 
is, leaves rough edges-it will be productive of much 
noise. Incidentally, as you will learn later, this is 

also a function of the cutting tool or stylus, but since 
the record material itself is capable of contributing a 
great deal to surface noise, this condition is mentioned. 

Proper recording requires that a smooth surface be 

available. This means that the coating upon the disc 
must be smooth and of the same thickness throughout 
as well as be free from air holes. Inasmuch as it is 

impossible to check for the presence of air holes other 
than by visual examination for air bubbles, much de- 
pendence must be placed upon the manufacturer of 

the blank. However, a cursory examination of the 
blank is possible. The entire surface must feel smooth 
to the touch. 

It is also of significance to mention that while vir- 
tually all types of surfaces will take a "cut," the proper 
kind not only possesses proper frequency character- 
istics, by which is meant that the material cuts 
smoothly and easily for very rapid vibrations of the 
cutting tool, but that the ingredients do not act as 
harsh abrasive substances which wear away the cut- 
ting tool rapidly. It is for these reasons, as well as 
noise conditions, that the coated record blank is su- 

perior to either the pressed paper or the aluminum 
disc. It is also imperative-and this is another one of 

those conditions where the user must have faith in the 
advertiser-that the coating upon the blank, be of even 
consistency throughout its depth, as well as be of 

sufficient depth. Since the average proper depth of 

cut is about .0025 to .003 inch, there must be ample 
material left beneath the bottom of the groove. 

On the whole such a coated record is not volatile, 
but the shavings, that is, the material cut out when 
the recording is made, is highly volatile and should 
be kept away from open flames. 

Recording blanks are available in various sizes from 
6 inches to 16 inches. However, only the 6-, 8-, 10 - 

and 12 -inch types are usually used for 78 rpm re- 
cording, whereas blanks used for 331/3 rpm recording 
are the 10-, 12- and 16 -inch variety. 

Because of the limitations, to be explained later, 
of the spiral radius nearest the center of the disc, the 
recording times of the 78 -rpm discs are approximately 
as follows: 

6 inch about 1 minute, usually less 
about 2 minutes 

10 " about 3 to 3/ minutes 
12 " about 5 minutes 

8 " 

In the case of the 33% -rpm records, the recording 
times are: 

10 inch about 33/ minutes 
12 " about 7/ to 7/ minutes 
16 " about 14 to 15 minutes 

The Cutting Head 

We have already mentioned that the cutting head 
is the device whereby the electrical equivalent of the 
sound fed into the microphone is converted into me- 
chanical energy. In order that this transformation of 

energy, from electrical to mechanical, be accomplished 
without altering the characteristics of the sound, cer- 
tain requirements must be fulfilled. To show just 
what these are, it may be best to discuss the manner 
in which cutting heads function while they are per- 
forming this transformation of energy from one kind 
to another. What we shall discuss, however, relates 
strictly to the cutting head and for the present does 
not include the needle, although it is true that the cut- 
ting needle or cutting stylus is really an extention of 

the cutting head armature. Just what we mean by this 
will be clarified later. 

One of the requirements of proper recording is the 
presence of the full range of frequencies which com- 
prise the original sound as well as the correct ampli- 
tude relationship between these frequencies. While it 
is true that the amplifier system between the cutting 
head and the microphone, as well as the microphone 
itself, are parts of the system and can introduce their 
own effects, very much of the success attained in the 
inscription of the proper frequencies upon the record 
blank depends upon the operating characteristics of 

the cutting head. Thus the frequency response range 
of the cutter is important. 
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Just what this frequency range should be, is hard 
to state and there is a difference of opinion among 
recording engineers, for there are ways of compensat- 
ing or equalizing the frequency characteristics of the 
cutter by suitable accentuating and attenuating net- 
works in the amplifier. However, the majority of cut- 
ters in use have a frequency response up to about 6000 
cycles, with higher cut-off limits in the better types 
of units. At the low end, response goes down to about 
60 cycles, but here again, it is a matter of cost. Of 
course the ideal cutter from the theoretical viewpoint 
would be one which was capable of handling the full 
range of frequencies from say 30 cycles to 10,000 
cycles, but such a frequency range is seldom if ever 
found in home recording systems, because the general 
design of the electrical system, as well as the record- 
ing blank. By limiting the frequency range of the 
cutter used with the usual home recording outfit to 
about 6000 or perhaps 7000 cycles, greater freedom 
from amplification of surface and needle noises is ob- 
tained, and the cost of the devices is kept reasonable. 
The range of frequencies handled by commercial re- 
cording systems is greater than that found in home 
recording units, being as high as 9000 to 10,000 cycles 
on the high end and as low as from 30 to 40 cycles 
on the low end. In the case of home -recording units, 
the low -frequency limit is between 60 and 100 cycles, 
being much closer to the higher figure than to the 
lower. 

While it is a fairly simple matter to obtain flat 
overall frequency -response characteristics in audio 
amplifiers, the same condition does not hold true in 
the case of a recording cutting head. Yet certain defi- 
nite requirements are sought in commercial recording, 
hence special provisions are made in the amplying 
system which precedes the cutting head in the form of 
accentuating and attenuating networks, to correct for 
the response of the cutter. Inasmuch as the frequency - 
response characteristics of home recording units are 
not identified other than with the low and high fre- 
quency limits, particularly as it relates to the cutter, 
the average unit must be accepted as is. In thé case 
of commercial units, the manufacturer supplies the re- 
quired data, even to the extent of stating the setting 
of the various amplifier controls, as for example in 
the Fairchild units shown in this volume. 

As to kinds of cutters, two are in general use. One 
is known as the magnetic cutter and the other is known 
as the crystal cutter. As to principle of operation, they 
differ greatly, but as to application, they are very 
similar. In Fig. 8 is shown an illustration of a mag- 
netic cutter assembly. Essentially, this is a movable 
armature surrounded by a coil of wire, with the entire 
assembly located between the pole pieces of a perma- 
nent magnet. As you can see, the armature is pivoted 
at one end, the lower end, and the upper end is free 

to move from side to side under the influence of the 

electric current which is caused to flow through the 
armature winding. The electrical impulses which 
actuate the cutter are secured from the amplifier con- 
nected between the recorder input system, which in 
most instances is a microphone, and the cutting head. 

When an alternating voltage is applied across the 
terminals of the armature coil, current flows through 
the winding and a magnetic field is created around the 
coil. At the same time the armature also is magnet- 
ized. Thus we have present in the unit a magnetic 
field due to the permanent magnet as well as one due 
to the alternating current. These two fields react upon 
each other and apply a force to the movable armature. 
As a result of the manner of pivoting the armature, 
the only possible motion of this lever is from side to 
side. Any extention to this armature, as for example 
the cutting stylus which is inserted into the lower end 
of the armature, would therefore also move from side 
to side, but in a direction opposite to that of the up- 
per end of the armature. 

When current flows in one direction through the 
winding, the coil is magnetized so that the upper end 
of the armature is North. Hence this end will be re- 
pelled by the N pole of the permanent magnet and 
will be attracted to the S pole of the permanent mag- 
net. Hence the upper end of the armature swings to 
the right, whereas the lower end swings to the left. 
Of course, you realize that since the lower end of the 
armature is pivoted, it does not move to the same ex- 
tent as the upper end. 

FIG. 8. A mag- 
netic cutter assem- 
bly. This consists 
of a pivoted arma- 
ture in a coil 
which can be en- 
ergised by ampli- 
fied signalt from 
a microphone. The 
upper part of the 
armature swings in 
the field set up by 
the permanent 
magnet. 
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If the lower end were free to move, just as the up- 
per end, that is, if the pivoting was done at the center 
of the armature, the upper end being N would swing to 
the right and the lower end, being magnetized S, 

would swing to the left. When the current through 
the coil reverses, the magnetic poles created around 
the coil also change and the upper end of the arma- 
ture becomes S and the lower end becomes N. The 
result is that the upper end of the armature now 
swings to the left, for the upper end of the armature 
now is S and is attracted to the N pole of the magnet, 

33 



thus causing whatever is connected to the lower end 
of the armature to move to the right. 

Thus the electrical energy present in the amplifier 
is converted into mechanical energy in the form of 
motion of the cutter -head armature and motion of 
whatever is connected to the armature. The frequency 
of motion of the armature is, as you can readily appre- 
ciate, determined by the frequency of the current flow- 
ing through the coil. The exact nature of movement 
of the armature is also determined by the character- 
istics of the current through the coil, that is, whether 
it is a sine wave or a complex wave. 

Taking this action as a whole, you now can under- 
stand how, when a cutting stylus is attached to the 
lower end of the armature and a record is passed be- 
neath this moving stylus, a wavy line will be inscribed 
upon the surface as shown in Fig. 9. This is an im- 
portant point to remember for you will later have 
reference to two motions on the part of the cutting 
needle. It is this side -to -side motion of the armature 
which results in the stylus cutting the modulating 
groove into the record blank. This is called "lateral" 
cutting. 

In connection with this side -to -side motion of the 
armature, it stands to reason that being a mechanical 
element, there would be a tendency for the armature to 
swing past whatever position is set by the amount of 
attraction of the armature due to the current ampli- 
tude. To prevent such action, damping elements are 
used. These are located in various ways around the 
top end of the armature, the exact design depending 
upon the cost of the magnetic cutter; the more expen- 
sive the device, the more elaborate this design, for it 
does have a very material effect upon the general per- 
formance of the unit, particularly in connection with 
frequency responses. 

In the simplest of devices, these damping elements 
consist of two rubber pads located as shown in Fig. 8 

by the cross -hatched lines and identified as DP. In the 
more elaborate units, particularly in commercial re- 
corders, oil damping is used. In this arrangement, the 
upper end of the armature is extended into an oil 
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FIG. 9. When sig- 
nal currents flow 
through the arma- 
ture coil of a mag- 
netic cutter, the 
pivoted armature 
moves from side 
to side and the 
stylus attached to 
its lower end in- 
scribes a corre- 
sponding groove in 
the record blank. 

chamber. The extention of the upper end of the arma- 
ture moves against the oil. 

Figs. 8 and 9 show simple versions of a magnetic 
cutter. The finished article is more complicated, as 
you can appreciate, but the basis of operation is as has 
been outlined. From the mechanical angle, very little 
service work can be done by the average service organ- 
ization, other than proper centering of the armature 
between the pole pieces. In some units a screw ad- 
justment is provided for that purpose; where none is 

available, such adjustment requires opening of the 
unit. As to other defects, they may be loss of mag- 
netization by the permanent magnet; hardening of the 
damping pads so that they do not give sufficiently 
during the movement of the armature; loosened pads 
which jam the armature; in general various mechanical 
defects. In addition, the armature coil may open, but 
repair of such a winding is not recommended; it is 
suggested that it be replaced entirely. The construc- 
tion of some units may be such that disassembly of all 
the parts cannot be done with ease. When this is the 
case, it is best to replace the entire unit, rather than 
to attempt to do a machining job to correct a defect. 

Some of the manufacturers represented in this vol- 
ume offer service suggestions relating to adjustments 
on such recording ends. The serviceman will be wise 
who limits his service work to the extent stated by the 
manufacturers. 

The Crystal Cutting Head 

The other type of recording head or cutting head is 

the crystal. Although not as popular as the magnetic 
type of cutting head, it is used in many installations. 
In principle it is markedly different from the mag- 
netic unit, but in action it performs the same job. As 
to which is preferable, we have no opinion to render for 
each has good and bad features of its own. However, 
it cannot be denied that up to this writing, the mag- 
netic type of cutting head seems to joy greater favor 
in the expensive commercial installations than the 
crystal unit. This is by no means a reflection upon the 
crystal cutter as used in home recording units, for in 

that category of instruments, there seems little to 
choose between the two types. 

The operation of the crystal type of recorder cutter 
is based upon a phenomenon associated with quartz 
crystals. If a slab of this crystal is subjected to an 
electromotive force, certain conditions are created. 
The crystal will expand, bend, twist or vibrate depend- 
ing upon the arrangement of mounting and the axis of 

the crystal. Whichever is attained depends upon the 
operating conditions created. In the case of the re- 
corder cutter the twisting action is desired and this is 

accomplished by mounting one or two slabs of crystal, 
depending upon the cost and characteristics desired, 
between supporting members, in such a manner that 
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one end of the assembly is free to twist. This is shown 
in Fig. 10. 

The cutting stylus is attached to that end which is 

free to move torsionally. When an alternating voltage 
is applied to the sides of the crystal, the torsional mo- 
tion of the free end of the crystal moves the cutting 
stylus from side to side, in a manner similar to that 
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FIG. 10. Basic assembly of a crystal cutter. When the 
electrodes are energized, the crystals undergo a twist- 
ing movement in accordance with the signal voltages 
applied to the crystal faces from the amplifier. These 
twisting vibrations cause the cutting needle to have a 
side -to -side movement and so cut a groove, such as that 
in Fig. 9. 

of the magnetic cutter. If this cutter is permitted to 

act upon a moving record blank, a wave type groove is 

cut into the blank, the contour of this wave being 

representative of the alternating voltage applied to the 

crystal. The larger the amplitude of this voltage, the 

greater the twisting action, hence the wider the in- 

scribed groove. The flexure of the crystal is a direct 
function of the voltage applied. Temperature affects 

this condition, but only slightly. 
Design details differ in the various models, but the 

basis of operation is as has been outlined. As to 

service troubles in such devices, there is very little 
that can be done in the average service shop in the 

event that one of these units goes bad. Any attempt 
to cement a bimorph crystal (double crystal) will sel- 

dom result in success, so that it is better not to try it. 

FIGS. 11, loft, 
12. A modulated 
groove is indicated 
in Fig. 11 by the 
black wavy lines, 
the "land" or ma- 
terial between the 
grooves, being 
white. The groove 
of Fig. 12 has been 
cut with a re- 
corder without 
sound input. Cour- 
tcsg of J. P. / cc - 

burg Corp. 

Slight mechanical defects, such as a loosening of the 
various screws and support elements can be easily re- 

paired, but defects associated with the crystal should 
not be attempted. 

Unlike the magnetic unit, temperature has some 

effect, but even this is not much of a problem in daily 
use, because temperatures in excess of 125°F are 
needed in order to cause damage and these are seldom 
encountered in daily use. However, in the event that 
the location of the system is such that temperatures of 

this amount may be experienced, the possible results 
should be recognized. 

As is to be expected, since the crystal cutter is in 

competition with the magnetic cutter, its frequency 
response range is in line with the magnetic type of 

unit. 
In all of this discussion concerning the motion of 

the moving elements within the cutting head, it should 
be understood that the head itself does not swing from 

side to side. That motion is limited to the moving 

elements within the cutting head. In fact any tend- 
ency towards such motion on the part of the complete 
head is a defect and calls for definite correction. 

The Groove 

Two methods of recording upon phonograph discs 

are available; which means that there are two kinds 

of grooves. One of these recording methods is that 
which is standard today, namely the "lateral" or 

side -to -side recording, wherein the audio voltages ap- 

plied to the cutting head cause the cutting stylus to 

swing from side to side and inscribe a wavy line upon 
the disc. An example of this is shown in Fig. 11. To 

indicate the difference in the type of groove which is 

cut with the audio signal applied, that is "modulated," 
and without any signal applied to the cutter, or "un - 
modulated," compare Figs. 11 and 12; the latter being 

an unmodulated groove. Note that the action of the 

signal applied to the cutting head is to widen the 

groove and to reduce the "land" area existing between 
grooves. 
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The other method of recording is known as the "hill 
and dale" or vertical. This differs from the lateral 
in that the depth of the cut varies in accordance with 
the modulation. This is in contrast to the width being 
the variable in the lateral system. In the hill -and -dale 
system the width is constant, whereas in the lateral 
arrangement the depth of the cut or groove is main- 
tained constant. There are certain advantages to the 
hill -and -dale method, namely better frequency re- 
sponse, as well as the ability to put much more on to 
a record, because it is possible to cut more lines per 
inch, but the system is limited to special apparatus 
and is not commercially used. 

Concerning the character of the groove used in 
lateral recording, there again we have two types, 
namely the sharp V and the V with rounded bottom, 
as shown in Figs. 13A and 13B. Both are used in 
practice, although in the commercial records the 
rounded bottom type of cut is standard. The sharp 
V cut is usually made with steel needles which have 
a sharp point like 13A' whereas the rounded bottom 
kind of cut is made with special needles using sapphire 
tipped, special alloy tipped, or diamond tipped cutting 
stylii, all equipped with a slight radius at the tip as 
shown in Fig. 13B'. 

From the practical viewpoint there is no difference 
in the kind of recording possible with one type of 
groove as against the other, With the result that steel 
needles are still in use. The original selection was 
founded upon the fact that the material available for 
home -recording blanks was much harder than the wax 
disc used for commercial blanks and required a sharper 
cutting tool in order to produce a clean cut. Today, 
however, special tipped stylii are available as already 
mentioned and the only justification for the use of the 
steel needle is its low expense. In comparison with the 

A' B' 

B 

FIG. 13. A groove 
with a sharp V 
bottom is shown 
in A and that in 
B has a rounded 
bottom. The shape 
of the needle that 
cut each of these 
grooves is shown 
in A' and B' re- 
spectively'. Cour- 
tesy of J. P. Sec - 
burg Corp. 

other types of needles, it has a very short life, some 
of them being suitable for about 60 minutes of record- 
ing time, whereas others are good for about 4 or 5 

10 -inch records. Sapphire -tipped needles on the other 
hand are good for many hours of cutting time, as are 
the alloy tipped ones. Diamond -tipped cutting stylii 
have a very long life. 

Depth and Width of Groove 

You will recall that we spoke about the depth and 
width of the groove when we mentioned the basic cut. 
Both of these constants of the groove, if we may call 
them that, are of great importance. In the first place 
the depth of groove, which is associated with needle 
pressure, has a great bearing upon the quality of re- 
production, assuming everything else normal. It also 
has much to do with the ability to play back the record 
properly. In other words upon it, with everything else 
equal, depends successful recording ... Let's con- 
sider this subject in the order in which the various 
associated points of importance were mentioned. 

We said that the width of the groove was determined 
by the side -to -side swing of the cutting -head needle, 
which motion originates in the application of the al- 
ternating voltage to the cutter head unit. The stronger 
this voltage the greater the swing of the cutting tool. 
Now, if you examine Figs. 13A and 13B, you can 
readily understand how the depth of the cut also de- 
termines the width of the groove. If the cut is very 
shallow it will approach a groove condition which is 
the equivalent of no modulation, for unless the depth 
of the groove is sufficient, only the tip of the point 
will be cutting through the blank material. Some side - 
to -side motion will be present even at the tip of the 
needle, but by no means will it be representative of 
the full amplitude of the signal voltage applied to 
the cutter system. 

When such a record is played back, music and 
speech sound very "thin" and there is marked dis- 
tortion as the consequence of unfaithful reproduction 
of the relative intensities of the different frequencies. 
Needle scratch is high in comparison because the 
signal level is insufficient to override the noise. 

Another very important condition is created by a 
shallow cut. If the depth of the groove is insufficient, 
the needle of the playback pick-up will not ride the 
groove; instead it will jump out and slide across the 
face of the record or jump from groove to groove. 
This is particularly important when playing back home 
recordings. The material used for such blanks is very 
much softer than commercial records and one such 
incident of a sliding needle is capable of ruining a 
complete record. Then again, it is possible that the 
tone arm of the playback unit does not ride as freely 
as it should. When the groove is not deep enough, 
even a small amount of excessive friction at the swivel 
of the tone arm will cause the needle to jump out of 
the groove. 

Still another condition associated with the depth of 
the groove is generally successful recording. If you 
glance at Figs. 11, 12 and 13 and bear in mind 
the side -to -side motion of the cutting needle during 
the time that a signal is being fed to the cutter head, 
you can readily appreciate how the groove width will 
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vary with the signal level, being limited to a fixed 

minimum by the width of the cutting tool point. It is 
this basic condition which established the amount of 

land or uncut area between the grooves, as in Fig. 12. 

If the cut is made deeper, the width increases, even if 

there is no modulating voltage applied to the cutter, 
for a greater portion of the cutting tool is digging into 
the blank material. 

Now, if we add to this, the additional cut due to 
the side -to -side motion of the cutting stylus, we arrive 
at a condition where for loud signals one groove cuts 
into the next as in Fig. 14. If this happens, the play- 
back needle will skip from groove to groove. Then 
again it is possible that the side walls of the groove 
may not have been broken through sufficiently at the 
time of recording, but they are so thin that the first 
or second playback breaks them down and the record- 
ing is useless. 

The relationship between the depth of the cut, the 
width, and the land between the grooves is so important 
that no worthwhile recordings should be made without 
first making a test cut unmodulated and actually ex- 
amining the nature of the cut. For best results the land 
area between the grooves when unmodulated should 
be about 50-50. Slight deviations either way are per- 
mitted, although some people prefer a drift towards a 
40-60 combination, the greater percentage being the 
groove. Some manufacturers consider the visual in- 
spection of test cuts or recordings so important as to 
make available as a part or as an accessory of their 
apparatus, a small magnifying glass with which these 
test cuts can be viewed. 

Still another important point relating to the depth 
of the cut is that if the cut is too deep, it may be pos- 
sible to penetrate right through the coating material 
and dig the needle into the metal base. This not only 
ruins the recording, but is a sure way of damaging the 
stylus. While it is true that certain types of needles 
can be resharpened, that is no justification for care- 
lessly digging into the metal base of the coated record. 

Supplementing what has already been said, it might 
be well to add that while manufacturers of record 
blanks try to maintain a uniformity of thickness of 
coating, all are not the same, so that any one adjust- 
ment of cutter head pressure, which means depth of 
cut, which may be satisfactory for one record, is not 
necessarily satisfactory for another blank, unless it is 

definitely known that all of the blanks being used are 
alike . . . A test cut should be made when new blanks 
are being used and also when a cutting needle is 

changed. 
In view of the fact that steel needles wear away 

quite rapidly, it may be necessary to increase the 
needle pressure each time the steel needle is used, 
after the first cutting. This, however, should not be 
done without examining a test cut. The special tipped 
needles, since they have a very much longer life need 

not be readjusted for quite some time, because they 
hold their cutting edge very well. 

In all of the references to depth of cut, we have not 
spoken about what may happen if too deep a cut is 

made with low signal level. This may pass unnoted 
even after a visual examination, for there will be land 
remaining between the grooves, but another undesired 
condition will be created. This is the slowing down 
of the turntable speed as the consequence of the drag 
of the cutting tool. Such a condition ruins the record- 
ing, unless means is available in the playback mechan- 
ism to adjust the turntable speed to be equal to that 
of the recorder while the recording was made. This, 
however, is difficult for the speed of the recorder is 

slowest when the drag is at the outer limits of the disc 

and becomes less and less as the center is approached, 
so that a confusing condition is created. The user can- 
not seem to account for the fact that the first portion 
of the recording is bad but seems to improve as the 
grooves towards the center of the record are being 
approached. 

Still another condition which is associated with 
the depth of the groove is that best described as 
"double talk" or "echo" effects. This is due to having 
cut so deeply that the walls of the groove are so thin 
that the side to side movement of the cutting needle, 
while cutting one groove tends to alter the shape of 

FIG. 14. When too 
loud a signal is 
impressed on the 
cutting head, the 
lateral movement 
of the needle is 
excessive and one 
groove is cut into 
the space that the 
next will occupy. 
This results in the 
playback needle 
jumping from one 
groove to the 
next. Courtesy of 
J. P. Seebury 
Corp. 

the other side of the wall separating the groove being 
cut from the groove already cut. This may also be 
occasioned by too much signal level at the recording 
head, resulting in too great a swing of the cutting 
stylus and reduction of the land area between grooves 
to a very thin wall, which undergoes the same effects 
as previously mentioned. 

Advance Shoe Recording 

Actually the advance shoe is a small accessory avail- 
able upon some professional type recorders rather than 
a form of cutting, but in order to include the name 
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in the caption of this paragraph we associated it with 
recording. The purpose of this advance shoe is to 
maintain the depth of cut uniform regardless of varia- 
tions in the record, in the thickness of the record blank, 
etc. This advance shoe which may be a ball is lo- 
cated near the cutting stylus, and when adjusted to a 
certain height permits the needle to penetrate only to 
a certain depth. The advance shoe rides on the uncut 
portion of the record. An example of its use is to be 
found in the Fairchild recorder discussed on that 
manufacturer's pages elsewhere in this book. 

Adjusting Needle Angle 

There is general agreement among those whose busi- 
ness is recording equipment design and technique, that 
the adjustment of the cutting -needle angle with respect 
to the record being cut, is very important, but there 
seems to be some difference of opinion as to just what 
this should be. 

For example, the majority of people agree that the 
face of the cutting stylus should be set at 90 degrees 
with respect to the surface of the record and that a 
line drawn along the face of the needle and its reflec- 
tion in the record should be perfectly straight. Just 
what is meant by this is shown in Fig. 15, wherein a 
straight type of cutting needle is used. In the event 
of an offset type of stylus, the same condition holds, 
although this may call for a readjustment of the cut- 
ter head position so as to create the desired condition. 
This is shown in Fig. 16. 

On the other hand, if you will look through the 
service notes concerning records published in this 
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volume you will find several references which do not 
agree with the aforementioned. You will find some 
comments which alter this setting from as little as 5 

degrees to as much as 16 degrees. Since each manu- 
facturer is referring to his specific unit, it seems most 
logical when adjusting the cutting angle with that 
manufacturer's equipment to use his recommended cut- 
ting angle. Some of the cutting heads have screw ad- 
justments which move the entire head, whereas others 
move only the chuck and moving mechanism within 
the head. 

To quote one manufacturer, Seeburg, "When using 
steel recording needles with a V point, the cutting 
angle must never be more thaq 90 degrees and should 
be less if the recording blanks are uneven or warped. 
The more expensive needles which have radii at the 
tip can be used at a cutting angle of 90 degrees pro- 
vided the blanks are of good quality and perfectly flat. 
It will sometimes be found possible to have a slightly 
quieter groove under these conditions. ..." 

The cutting angle has a decided influence upon not 
only the kind of cut but upon the noise qualities of the 
cut. If the cutting angle is greater than 90 degrees, 
as shown in Fig. 17, the stylus is digging into the 
record and may result in a number of effects. It may 
chatter or bounce as it is moving across the surface of 
the disc. . . . It may hiss and even give forth a 
squaling sound, both of which when evident in the 
cutting, will be evident in the playback. Reducing the 
depth of the cut or eliminating the chatter by raising 
the cutting head is not necessarily the remedy, al- 
though it may cure the trouble. What is required is 
to establish the correct angular setting, which under 
all reasonable conditions is a close approach to the 90- 
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FIGS. 15, left, 16. In some cases, it is recommended that the straight line drawn from the face of the needle 
should make a 90 degree angle with the record and that the reflection of the needle's face should be in the same 
straight line as the face. This holds for both the types of needles shown. 
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degree setting, unless otherwise noted in the manu- 
facturer's bulletin. 

If the cutting angle is less than 90 degrees, as shown 
in Fig. 18, so that the needle is being dragged across 
the surface, it may give rise to a hiss. At the same 
time, such an adjustment requires more than the nor- 
mal amount of pressure in order to secure the proper 
depth of cut. Any change in adjustment from Fig. 16 

to 17 or 18 obviously requires readjustment of the 
tone -arm pressure. 

Because some manufacturers employ different 
methods of illustration and identification than others 
and some readers may wish to correlate these data 
with that of other manufacturers, it might be well 
to state that our reference to the angle between the 
cutting tool and the disc, is that existing between the 
front part of the tool and the disc. We call that the 
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FIGS. 17, left, 18. If the cutting angle is greater than 
90 degrees, as in Fig. 17, then the stylus may bounce or 
chatter as it moves across the record. A hiss may be in- 
troduced if the cutting angle be less than 90 degrees, as 
in Fig. 18, for here the stylus is being dragged across 
the surface. 

face. This face usually is on the opposite side from 
the flat side of the cutting tool shank which is in- 
serted into the cutter head chuck. At any rate, irre- 
spective of the design of the cutting stylus shank, the 
cutting angle is that described. The face of the cutting 
tool faces opposite to the ;Erection of rotation of the 
disc. This is illustrated in Figs. 15 and 16 as well as 
in Fig. 19. 

Recording Needles 

Cutting heads supplied with modern recorders are 
arranged to accommodate a variety of cutting stylii. In 
a few instances, due to some special design features, 
the manufacturer of the recorder supplies needles with 
his machine and states that best results are obtained 
with the needle which he supplies. When such is the 
case, it is so stipulated in the service notes. 

In general, however, the average recorder will ac- 
cept that stylus which is available of which there are 
four basic types, which differ in the material of which 
they are made, the period of useful life, hence the 
price. The most commonplace needle is that made of 
carbon steel which has been hardened and ground to a 
V shape, such as shown in Fig. 19 Although we un- 
derstand that carbon steel is very hard, the friction 

developed in cutting a record is considerable with the 
result that the useful life of the cutting edge of such 
a needle is not very great, being between 30 to 60 
minutes of cutting time under normal conditions. Cost 
varies between 10 and 50 cents. 
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FIG. 19. Front and side views of a cutting needle with 
the various parts identified. 

Such needles being ground to a sharp point cut more 
easily than others which have a slight radius at the 
time, that is, as long as their cutting edge lasts, hence 
require less needle pressure than the other varieties. 

The second type of needle is that which employs 
an alloy insert as the cutting edge. This is somewhat 
more expensive than the first and has a longer operat- 
ing life because it is capable of retaining its cutting 
edge for a longer time. Its shape is like that shown in 
Fig.20A. It differs in that instead of making a sharp 
V cut like that shown in Fig. 13A, the point has a 
slight radius and the type of cut is like that shown in 
Fig. 13B. Since the needle point presents a greater 
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FIG. 20. Different types of needles. 
( OO1te,y of Diiotone Co., Inc. 
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area to the record while cutting, it requires somewhat 
more pressure upon the needle. On the other hand, 
it is much quieter in operation, that is, it is productive 
of a smoother cut, hence less surface noise... . And 
last, but by far not the least, is the important point 
that these needles can be resharpened and their cutting 
edge restored. This does not apply to all of them, it 
all depends upon the brand and when such rehoning 
is possible, the manufacturer stipulates it in his liter- 
ature. Cost varies between 50 cents and $2.50. 

The third type is like the second, that is in appear- 
ance, although it employs an entirely different material 
for its cutting point. This is a sapphire insert. The 
sapphire being second in harness to the diamond, is 

very popular as a cutting stylus and with proper treat- 
ment affords a useful operating life of about 15 hours 
of cutting time, after which period it can be resharp- 
ened. This is about three times the life of the average 
alloy -tipped needle. Cost varies between $4.50 and 
$7.50. 

Last and by far the best uses the diamond -chip 
insert as the cutting edge. This kind of cutting tool 
has almost an indefinite life, for the diamond is the 
hardest of all substances. Naturally it is the most ex- 
pensive of all of the cutting tools. Some suppliers say 
that a diamond -chip cutting needle is good for record- 
ing 1000 aluminum records and several times that 
many for coated records. 

Of special interest in connection with such cutting 
needles, is the strange condition that despite their 
hardness, they must be treated with extra special care. 
One of the greatest dangers is to drop the cutting head 
upon the record blank, thus banging the needle point 
upon the record. Despite the hardness, they are very 
brittle and will break or chip off. Being microscopic in 

size any damage will not be visible to the naked eye, 

and examination must be made with magnifying 
glasses. But when put to use, a minute chip is suffi- 

cient to ruin the recording. 

The Shaving 

By shaving is meant the material cut out of the 
disc during the recording process. The character of 

this material can be used to judge the conditions of 

recording as well as the condition of the cutting stylus. 
The same is true of the groove cut in the record. 

Generally speaking the shaving should be dark, 
shiny, and straight. If it is not, something is wrong. 

If it is gray and the grooves cut in the record are 
lighter than the unrecorded portion of the disc, it is a 

sign of cutting with an improper edge; the edge is not 
as sharp as it should be. A kinky or wavy thread, 
although of the proper shade to indicate a sharp cut- 
ing edge, is a sign of incorrect cutting angle. 

One of the problems of recording is the disposal of 

the thread cut out of the record during recording. 

This can be an aggravating thing when cutting from 
outside -in, for unless the thread is disposed of properly, 
it may bunch up beneath the cutting needle or it may 
wind itself around the turntable spindle and pull upon 
the needle, thus making a non -uniform cut. Theore- 
tically, the design of the cutting head inclusive of 

the needle chuck and the proper placement of the 
needle within the chuck, should throw this thread in 

towards the center of the disc.... But this does not 
always happen. . . . If no automatic means of re- 
moving it is available, it becomes necessary to use a 

soft brush as the recording is being made, for gently 
brushing the thread in towards the center. 

If however, as the result of either negligence or 

because of some condition relating to improper setting 
of the cutting needle, the thread bunches up under- 
neath the needle during a recording, nothing can be 

done other than to fervently wish that everything will 

turn out all right. Sometimes it does, but in most 
cases it does not; but to attempt to raise the cutter 
head and to remove the thread or to attempt to brush 
the thread away is inviting trouble, for more than 
likely pressure will be put upon the needle and the 
recording will be damaged. 

The shavings can be used to estimate depth of cut. 
Considering the normal depth of about .002 to .003 

of an inch, the shaving should be dark and about the 
thickness of the human hair. If the cut is too shallow, 
the shaving will be very silky and even gray in color. 
If the cut is too deep, the thread will be very black 
and thick. 

As we stated earlier in connection with these shav- 
ings the positioning of the cutting tool in the cutter 
head chuck is supposed to take care of the gathering 
of the shavings. Sometimes this can be aided by the 
use of a round shank cutting needle and turning the 
needle slightly off line so as to cast the thread in 

towards the center. This can be done, when necessary 
with a flat-shanked cutting needle by filing the needle 
shank at a slight angle, at that point where the needle 
meets the set screw. This type of correction can be 

carried out by "shimming" the shank of the cutting 
needle with a wedge-shaped piece of metal placed be- 

tween the shaft and the set screw which holds the 
needle in the chuck. The amount of shift of the cutter 
is very slight, several degrees, towards the inside. 
Very often the trouble is due to incorrect placement of 

the needle in the chuck. What seems to be correct 
placement is not so because of slight unevenness in 

the screw at the point of contact with the needle shank, 
or an unevenness in the flat portion of the needle 
shank. 

Trouble Patterns Visible Upon The Record 

The pattern which appears upon a recording blank 
after the recording has been completed is oftentimes 
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an excellent indicator of the defect existing in the 
system, although not necessarily of where the trouble 
is located. Visible patterns of wheel spokes radiating 
outwards from the center indicate alternating light 
and heavy cutting, due to some impulse which is re- 
current at definite portions of the disc rotation cycle. 
Any form of physical vibration or non -uniform mo- 
tion will cause such a condition. Thus a worn or dirty 
drive mechanism, chattering gears, non -uniform speed 
of the motor armature are contributing causes. 

Heavy recording on one side of the disc indicates a 
departure from level mounting of the entire assembly. 
It is very important that the entire recorder mechanism 
be perfectly level, and that the rotation of the turn- 
table be constant and that it be true. Improper gov- 
ernor action may contribute to this effect. 

Moire or V-shaped patterns upon the disc indicate 
the presence of vibration or hum occuring at certain 
intervals, yet not necessarily during the entire re- 
cording. 

Uneven spacing of the grooves is due to friction in 
the mechanism which moves the cutting head across 
the record. This can be caused by any number of 
things: diet, strands of shavings, lack of lubrication. 

Other troubles which may appear periodically with- 
out creating a definite pattern upon the disc so as to 
afford a clew are: 

Loose elements inside the cutting head 
Hardened damping pads 
Swinging cutter head 
Periodical physical shock of the entire recording 

assembly due to a shift in the position of the mounting 
upon which it is resting 

Induction of momentary hum into the microphone 
leads 

Intermittent in amplifier system 
Variation in motor speed during sudden changes in 

line voltage 
Improper action of governor 
Slippage of the record. 
In the accompanying illustrations are shown the re- 

corded effects of some of the more common defects. 

On the 
left is a typical 
moire pattern, 
which is generally 
caused by sonic 
sort of vibration 
or hum intro- 
duced at regular 
intervals. The 
pattern on the 
right is formed by 
light and heavy 
cutting caused by 
some sort of me- 
chanical vibra- 
tion. 
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Minimum Diameter of Recording 

There exists a very interesting detail of recording, 
which should be of interest to the man who wants to 
utilize every inch of available space upon a recording 
disc used at 78 rpm. For that matter the same applies 
to the normal use of 33% -rpm records, because it 
involves the same kind of condition, as well as equip- 
ment. 

Many people who have made recordings have noted 
what appeared to be a strange phenemonon, wherein 
the quality of reproduction seemed to fall off badly as 
the reproduction of the recording near the center of 
the disc was played back. This is a definite condition 
which exists unless corrective measures are instituted, 
which incidentally are seldom available with home - 
recording equipment, hence home recording should 
never be made with groove diameters less than 4 

inches. 
The reason behind the change in quality, particu- 

larly the loss of high frequencies, is that the reproduc- 
ing needle cannot properly follow the high -frequency 
undulations inscribed upon the record when the diam- 
eter of the groove is less than 4 inches. And the reason 
why it cannot follow it is that the radius of the tip of 
the needle will not fit into the cuts made in the walls 
of the groove. These cuts made in accordance with 
the movement of the cutting needle under the high - 
frequency electrical impulses are crowded together to 
such an extent that the needle just touches the high 
points or slides over them and the voltage generated 
in the pickup is not representative of the true ampli- 
tude or frequency. 

This pinching of the inscribed wave comes about as 
the result of the difference in speed of travel of the 
disc beneath the cutting needle at various distances 
from the center of the disc. For example, in Fig. 21 is 
shown a segment of the record, actually a quarter of 
the whole record. If the cutting needle is going to 
trace a groove at a distance of S/ inches from the 
center at a speed of 78 rpm, over this quarter segment 
it will make a groove 85/8 inches long. However at a 
distance of 2 inches from the center of the record, 
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the groove traced by the cutting tool would be only 
VA inches, yet the time elapsed to trace these two 
grooves would be exactly the same. Obviously then, 
the speed of travel of the disc beneath the cutting tool 
is a function of the diameter of the circle being in- 
scribed; the smaller the diameter, the slower the 
speed of the cutter. 

Now, if it takes about .32 second for the cutting tool 
to make the outer groove 8Y8 inches long, it would be 
possible to record about 2000 individual cycles (ap- 
proximately) of a 6000 -cycle wave. The waves cut 
into the groove would occupy a certain space. Now if 

we consider the inner groove, that cut at a distance of 

2 inches from the center, the time required to cut the 
groove 3/ inches long would still be .32 second and 
if we desired to record 2000 individual cycles of a 
6000 -cycle tone, the reduced length of the line cut 
would force squeezing of the individual cycles. This 
is what happens and to an extent which does not 
provide sufficient space for the reproducing needle to 
get into the lines cut in the walls for each of the cycles. 

FIG. 21. The quality of a recording is better in tho 
outer grooves than it is in the inner grooves, because 
the cutting of high frequencies is spread over a greater 
length of groove near the outside of the record. The 
needle can follow them better than those near the center 
of the record. 

The result is distortion, in fact the needle may not 
track at all. The reproducer needle can follow the 
various bends of the individual cycles when they are 
stretched out in the outer groove, but not very readily 
when they are compressed in the inner groove, par- 
ticularly if the diameter of the inside grooves is less 
than 4 inches. In the case of 33-%3 rpm, the equivalent 
minimum diameter should be about 7/ inches. 

General Considerations 

There are other phases of recording which we are 
not discussing in this portion of this volume because 
much excellent material of that character is to be found 

among the manufacturers' pages listed elsewhere in this 
book. We recommend their reading. 

Pickups 

The electric phonograph pickup is a part of the re- 

corder as well as the record changer and while it has a 
function which is just the opposite of the recorder 
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FIG. 22. Assembly of an electromagnetic pick- 
up, which functions just opposite to the mag- 
netic cutter, see Fig. 8, for here the mechanical 
motion of the pivoted armature induces a volt- 
age in its winding, which is amplified and 
transformed into sound in the loudspeaker. 

cutter, the basic principle of operation is pretty much 
the same. Whereas in the recorder head electrical en- 
ergy is converted into mechanical energy, the reverse 
is effected in the pickup. This is true in the electro- 
magnetic unit as well as in the crystal unit. Suppose 
that we discuss the magnetic type first. 

One basic electrical law states that if a coil is sub- 
jected to a varying flux, an electromotive force will be 
induced, the direction or polarity of which will be de- 
termined by the direction of the flux lines. This prin- 
ciple is utilized in the magnetic pickup. In Fig. 22 we 
show a simple form of the magnetic pickup. An arma- 
ture is pivoted between the poles of a permanent 
magnet. As the needle, which is held fast in the needle - 
chuck, moves back and forth in the process of following 
the groove walls, the armature in turn is forced to 
vibrate in the magnetic field. As the needle moves to- 
ward the outer portion of a groove, the top part of the 
armature approaches, say the North pole of the magnet 
while the bottom part of the armature approaches the 
South pole. The flux through the coil wound around the 
armature consequently increases so that the voltage at 
the terminals of the coil also increases. When the needle 
moves in the opposite direction, that is, toward the 
inside of the groove, the armature approaches the mid - 
position and the magnetic flux through the coil de- 
creases, until at mid -position the flux is neutralized. As 

the needle continues moving in this same direction the 
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top of the armature approaches a South pole while the 
bottom of the armature approaches a North pole. The 
flux through the coil again increases but in the oppo- 
site direction from the case first mentioned, so that the 
voltage induced in the armature -coil is also of reversed 
polarity. Since the armature is compelled to vibrate at 
an audio -frequency rate, the voltage at the terminals 
of the armature -coil is an audio -frequency voltage, 
which, after amplification, may be delivered to a loud- 
speaker. The resulting sound is a reproduction of the 
original sound which was recorded on the record. 

Although not invariably the case, magnetic pickups 
usually have a low impedence, ranging from about 50 

to 500 ohms. Consequently, a magnetic and a crystal 
pickup are not interchangeable. If it is found necessary 
to employ a magnetic pickup, it must be remembered 
that a suitable step-up transformer must be connected 
between the pickup and the amplifier. 

In the case of the crystal cutter we have already 
learned that the application of a voltage to the faces of 
crystal results in a deformation of the crystal. The 
reverse is also true, namely, if a crystal is twisted or 
bent, a voltage will appear do the faces of the crystal, 
the.polarity of this voltage depending upon the direc- 
tion of the bending or twisting. It is this principle 
which is employed in the crystal pick-up. A phonograph 
needle is held in a chuck which is mechanically con- 
nected to a crystal. As the needle vibrates in ac- 
cordance with the audio -frequency undulations in the 
record groove, this motion is transmitted to the crystal 
to force it to bend or twist first in one direction and 
then in the other. Consequently an audio -frequency 
voltage appears on the faces of the crystal, this voltage 
varying in accordance with the original sound recorded 
on the record. Crystal pickups are high -impedance de- 
vices and may therefore be connected directliy to the 
input circuit of a vacuum tube without the intervention 
of an impedance matching transformer. 

Various defects may occur in pickups. In the mag- 
netic type, loss of magnetization of the permanent 
magnet will result in a reduction of the output volt- 
age. With age the damping blocks may become hard 
so that the pickup becomes unresponsive to the needle 
vibrations. Foreign particles may get in the air -gap 
and cause a fuzziness of reproduction. Further defects 
are an off -centered armature and an open -circuited or 
short-circuited pickup coil. Some of the foregoing de- 
fects in magnetic pickups may be corrected by the 
serviceman. In the case of crystal pickups, however, it 
is inadvisable to make any attempt to repair the crys- 
tal, it being preferable to replace the defective crystal 
with a new cartridge. 

Recently a new type of pick-up unit has been mar- 
keted by the Philco Corp. This consists of a source of 
light, a tiny mirror attached to the permanent jewel 
stylus, and a selenium photoelectric cell, these being 

arranged as shown in Fig. 23. As the jewel or needle 
follows the variations in the record groove, a lateral 
or side -to -side motion is given to it, which in turn is 

imparted to the mirror. Light from the lamp is re- 
flected in corresponding varying amounts from the 
mirror to the selenium cell, wherein it is transformed 
from light energy into electrical energy. In other 
words, the flow of current from the cell is varied in 
accordance with the sound waves engraved in the 
groove of the record. 

Several interesting problems arose in the develop- 
ment of this unit. Inasmuch as the light energy from 
the lamp is translated into sound, the usual 60 -cycle 
source could not be used, as this would superimpose a 
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FIG. 23. Light energy from the lamp falls on the mir- 
ror attached to the pick-up needle and is reflected in 
varying amounts to the selenium photocell, where it is 
transformed into electrical currents which are amplified. 

hum of the same frequency onto the recorded music. 
This problem was overcome by energizing the filament 
of the gas -filled lamp from an 1800-kc oscillator, this 
frequency being, of course, far above the audible range. 

The mirror had to be as small as possible in regards 
to size and weight, so that the inertia of the vibrating 
jewel could be kept at a minimum. A mirror, such as 
is commonly used in moving -coil galvanometers, was 
mounted on a small block swinging on an axis that 
floats on a pair of flexible bearings. 

Frequency Test Records 

Frequency test records are useful tools for demon- 
strating the overall response of the amplifier and its 
associated equipment. Different types are made by 
both Columbia and RCA -Victor, and the characteris- 
tics of these records will be found below. 

RCA -Victor No. 84522 is a 12 -inch record, the A 

side of which is continuously variable from 10,000 to 
30 cycles. In order to make for easy identification of 
the different frequency ranges a buzzer signal is in- 
jected at 10,000, 9000, 8000, 5000, 4000, 2000, 1000, 
500, 200, 100, 50, and 30 cycles. The recording is of 
the constant velocity type for tones above 1000 cycles, 
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and of the constant amplitude type for tones below 500 
cycles. The B side of the record contains two con- 
tinuous constant -frequency test tones having an ac- 
curacy of 0.2%. The frequencies are 433 and 1000 
cycles when played at 33.3 rpm, or 1000 and 2300 cy- 
cles when played at 78 rpm. 

'The Speedy -Q No. 7884 is a 10 -inch record having 
a frequency range of 5000 to 50 cycles with a verbal 
statement of the frequency at the 1000 -cycle reference 
tone and at 5000, 4000, 3000, 2000, 1000, 750, 500, 
300, 200, 150, 100, and 50 cycles. This record is sup- 
plied with a supplementary chart which indicates the 
frequency response for various needles and pickups. 

Columbia Audio -Tone No. 1 has a frequency range 
from 7000 to 50 cycles, with a verbal statement of 
what the frequency is at 7000, 6500, 6000, 5500, 5000, 
4500, 4000, 3500, 3000, 2500, 2000, 1500, 1000, 700, 
500, 400, 350, 300, 250, 200, 180, 160, 140, 120, 100, 
90, 80, 70, 60, and 50 cycles. 

Columbia No. 10001-M is a warbled frequency rec- 
ord having a range of 10,000 to 100 cycles. 

Columbia No. 10002-M is a recording of a noise 
spectrum and has a sweep -frequency band which in 12 

seconds covers the 10,000 to 40 cycle band. 
Columbia No. 10003-M has a frequency range of 

10,000 to 50 cycles. 

Output Level Indicators 

The purpose of an output level indicator is to enable 
the operator to record at a sufficiently high level so as 
to obtain adequate response when playing back, with- 
out at the same time recording at so high a level that 
over -cutting occurs with consequent destruction of the 
groove walls. There are three principle types of out- 
put level indicators: the neon flasher, the visual indi- 
cator tube, and the sound level meter. 
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The double flasher neon type of output level in- 
dicator is indicated in Fig. 24, which is employed in 
the Fada Model RE187. The normal operating range 
of a -f voltage for the cutter is between 60 and 70 volts. 
Neon tube N1, however, strikes at about 55 volts, so 
that it will continue to flash as long as the recording is 
above the minimum level. Neon tube N2 has a re- 
sistor connected across it so that as a result of the 
voltage divider effect it will not flash until the a -f volt- 
age has exceeded its proper range. The single flasher 
type of output level indicator employs only a single 
neon tube and the constants are adjusted so that proper 
operation is indicated when the tube flashes intermit- 
tently and for short periods of time. 

One form of the visual indicator type of output level 
indicator is illustrated in Fig. 25. The two arrow - 
headed leads are connected across the a -f voltage at 
any suitable point and the circuit constants are de- 
signed so that the eye is just closed for normal output 
level of recording. Undue overlapping of the sectors 
indicate that excessive voltage is being fed to the re- 
corder. 

A sound level meter, as exemplified in Fig. 26, is 

employed in the Fairchild Model 219-2 recorder. The 
sound level meter is comprised of a 6H6 diode rectifier, 
a resistor, a condenser, and a 0-1 milliammeter which 
is calibrated in decibels. The output voltage is in- 
creased to the normal operating level, and excessive 
a -f voltage is indicated when the meter reads too high. 

Shielding 

Recorder amplifiers possess a considerably greater 
gain than is the case of amplifiers in home receivers. 
This additional gain is needed to make up for the low 

sensitivity of the microphone. In order to avoid the 
possibility of hum and noise voltages, this higher gain 
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FIG. 24. The neon 
lamp NI strikes 
at about 55 volts 
and is a minimum 
indicator, while 
N2, having the 
50,000 -ohm resis- 
tor across it, will 
not flash until the 
a -f voltage has ex- 
ceeded its proper 
range of about 70 
volts. 
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necessitates the careful shielding of the input leads of 
the first tube. Considerable care is taken in the layout 
of the amplifier to make the input grid lead short, not 
only for the prevention of the pick-up of hum and 
noise voltages, but also so that the capacitance between 
the conductor and its shielding does not cause ex - 
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FIG. 25. When the tuning eye Just closes in this indi- 
cator circuit, the a -f voltage is at the proper value, 
which, if exceeded, is shown by an overlapping of the 
shadows. 

cessively high -frequency attenuation. The inverse - 
feedback leads are also frequently shielded in order 
to prevent undesired interaction with other circuits. 

Equalization 

A considerable loss in high -frequency response oc- 
curs at the inside of the record due to the fact that the 
linear velocity is much less here than it is at the out- 
side of the record. Accordingly, it is desirable to in- 
crease the gain near the inside of the record so that the 
recorded sound may possess a brilliancy which is com- 
parable to that at the outside of the record. It should 
be remembered, however, that very high frequencies 
cannot be reproduced with the full intensity level of the 
original sound. This is due to the fact that with in- 
creasing frequency the needle -point diameter of the 
pick-up needle approaches and may even exceed the 
wavelengths of such high -frequency tones. 

PHONOGRAPH NEEDLES 

THE subject of phonograph needles is in so highly con- 
troversial a state as to make it impossible to make defi- 
nite statements regarding them. In the absence of 
quantitative data, the following comments are to be 
considered as tentative and are intended as a practical 
guide rather than as ultimate truths. 

Material 

Phonograph needles are made of metal (such as 
steel, chromium, or a rare -metal alloy), fiber (such as 
cactus or thorn), or jewel (such as diamond or sap- 
phire). Since the material of which a needle is made 
has considerable bearing on record -wear, frequency 

response, and needle scratch, we shall comment briefly 
on the various types. 

Considering now only those pickups in which the 
needle is not an integral part of the pickup, the steel 
needle probably gives almost as good a frequency re- 
sponse as a chromium needle. The ordinary steel 
needle, however, should not be used for more than a 
single side of a 12 -inch record or for more than two 
sides of a 10 -inch record. This is due to the fact that 
commercial records incorporate an abrasive material 
whose function is to wear down the needle so as to 
make the needle better fit the groove. After this is 

accomplished, however, the abrasive action continues 
with the result that the needle develops a cutting edge 
which causes excessive record wear. A shadowgraphed 
needle, namely, one which has been examined by pro- 
jection to determine that it initially possesses no ir- 
regular edges or breaks, may be used for two sides of a 

12 -inch record. Since the steel needle has such a short 
life, it obviously should not be used with a record 
changer, since the large number of sides played will re- 

sult in excessive record wear. 
Of the metallic needles, chromium needles have per- 

haps the best frequency response. In addition they 
may be used with automatic record changers, since 
each chromium needle is good for about 24 record sides. 
Chromium -plated needles are, however, dangerous to 
use, since any unevenness in plating will result in un- 
even needle wear and this, in turn, will result in ex- 

cessive record wear. 
Fiber needles may also be employed with record 

changer equipment, since certain types of them will 
play from eight to ten sides before they require re - 
sharpening. Fiber needles do not have as good a fre- 
quency response as steel needles and this becomes 
progressively worse as the needle becomes duller. To 
some this may not be too important since the loss of 
high frequencies also results in decreased needle 
scratch. 

Sapphire needles not only have a very good fre- 
quency response but have, in addition, a long life, since 
they are good for about 2000 record sides. Once a 
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FIG. 26. The milliammeter, calibrated in decibels gives 
direct indications of excessive a -f voltage. 
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sapphire needle which has been used for quite some 
time is removed from the needle chuck it should never 
be used again, for extremely excessive record wear 
would result in consequence of the needle not being 
placed back exactly in its original position. (This ap- 
plies more strongly to steel and chromium needles.) 
If, due to a fall or other cause, the sapphire needle 
should become chipped, records will be destroyed due 
to the sharp cutting edge. 

Play-back Needles 

Play-back needles should be either Shadowgraphed 
straight -shank steel, or else the trailing type. The dif- 
ficulty with the straight -shank needle is that it may 
jam in the groove. The trailing needle, which has a 

bent shape and a blunter point, avoids the difficulty of 

jamming, but suffers from a rather poor frequency re- 
sponse. 

A play-back needle which has too sharp a point will 
rapidly wear out the bottom of the groove and will also 
give poor frequency response. On the other hand, a 
needle with too blunt a tip will be incapable of fol- 
lowing the undulations of the record groove. 

Never use for play-back, a needle which has pre- 
viously been used on a commercial recording, for 
excessive record wear would result. After the first play- 
ing the record should not change appreciably in color. 

Such change in color indicates excessive record wear 
and indicates that the needle should be replaced. 

Experience indicates that the most practical solu- 
tion to the problem of play-back needles is the selection 
of a sapphire point. It is the most expensive of the 
general run of needles, but best in the long run because 
it eliminates all of the worries due to possible defects 
in cheaper needles which require frequent replacement. 
Considering the usual value of home recordings, any 
step taken to preserve the character of the recording 
is worthwhile. 

Concerning sapphire -tipped play-back needles, there 
seems to be some discussion at the time of this writing 
concerning a change in the radius of the grooves cut into 
records and the radius of the tip of such play-back 
needles. Whereas it was generally understood that 
play-back needles with a tip radius of .0025 inch were 
satisfactory, it seems that after a period of use of press- 
ing matrixes, the width of the groove in the finished 
record is increased, so that a larger radius is required 
upon the needle tip to prevent bottom of the groove 
travel. According to Radio Service Dealer, who is the 
source of these data, newly manufactured sapphire 
play-back needles have a tip radius of about .0027 inch 
and this seems to cure the distortion which was ex- 
perienced with some records. The increased radius re- 
mains satisfactory for some of the older records which 
had grooves with the smaller radius. 
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Chapter III 

AUTOMATIC RECORD CHANGERS 

WE HAVE gathered in this volume a representative col- 
lection of data covering virtually all of the automatic 
record changers manufactured in the United States 
over the last ten years. In this group are to be found 
numerous varieties including such general types as 
"drop," "ejector or throw -off," "turnover," and the 
combination of the "drop -ejector" type. 

By drop type is meant a mechanism whereby the 
stack of records is supported on two or more oscillating 
shelves, which are capable of slicing off the bottom 
record, which then slides down the spindle to the turn- 
table. This arrangement is capable of playing only one 
side of each record and after the stack has been com- 
pleted, manual "flopping" of the records is necessary 
in order to prepare them for the next playing. The 
majority of the automatic record changers sold during 
the past few years are of this type. 

Incidentally, as you can see after examination of 

some of the service notes contained in this volume, any 
attempt to just "flop" the records and place them back 
upon the record changer would not result in the proper 
playing sequence. To overcome this difficulty both 
Victor and Columbia have announced albums of rec- 
ords which are intended to be used on such record 
changers. These records are arranged so that the 
renditions are in sequence upon the different records 
rather than upon the front and back of the same rec- 
ord. For example, in a four -record album for the 
drop type of changer, the sequence of playings upon 
the individual records is 

1-8 
2-7 
3-6 
4-5 

Another type of automatic record changer is known 
as the "ejector or throw -off," wherein the record is ac- 
tually pushed off the turntable into a sort of a hop- 
per where the used stack is formed. In this type of 
changer, which incidentally never approached the pop- 
ularity of the drop variety, are employed several dif- 
ferent arrangements, which are native to the individual 
manufacturers, but in general, certain similarities exist 
among them all. 

For example the stack of records instead of being 
located upon shelves above the turntable, are located 
upon the turntable. The spindle is movable in that it 
can slide down into the assembly below the turntable 
to the extent necessary to permit the approach of the 

ejector arm and its contact with the top record already 
played. This means that the spindle recedes the amount 
equal to the thickness of the record, thus permitting 
the ejector arm to slide off the top record, but the 
remaining records are held in place by that portion of 
the spindle projecting above the turntable. An example 
of this arrangement is the RCA record changer identi- 
fied herein as being used in the U-109 receiver. As we 
stated, this specific arrangement is not the only kind 
that is used in ejector type machines. There are various 
ways in which the record is cast off. 

It was mentioned above that in the case of a series 
of records constituting an album, the second part of a 
selection was not on the back of the record on which 
the first part was recorded when the series was to be 
played on a drop type of record changer. The same 
is true in the case of the ejector or throw -off type, but 
here the arrangement is again different, and if when 
you consider the difference in the way the unplayed 
records are initially arranged on the record shelves in 
the drop type and on the turntable in the ejector type, 
you will see the necessity for the different sequence. 
The sequence for the ejector type is as follows. 

1-5 
2-6 
3-7 
4-8 

Another type of record changer is known as the 
"turn -over" which is typified by some of the Capehart 
units. In this interesting arrangement the records to 
be played-there can be 20 of them at a time-are 
stacked horizontally in a hopper. When a record is to 
be played, this stack turns up on end and when in a 
diagonal position, the bottom record slides out upon 
the turntable. To prevent the rest of the records from 
falling, a frame which normally surrounds the turntable 
moves up to hold the outside records in place. . . . 

After the record has been played, it is picked up off 
the turntable and carried back towards the stack, 
which again is up -ended. However, before it reaches 
the stack, a reversing arm comes into play. This re- 
versing arm holds the vertical record momentarily 
against the record stack. Then the stack is tilted 
slightly and the reversing arm lets go, thus permitting 
the record to slide down again upon the turntable. . . . 

Now the record is reversed, for that side which was 
played was the side nearest the stack, and when the 
record slides again upon the turntable, the played side 
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is on the bottom and the side to be played is upon 
the top. 

After the second side has been played, the record is 
lifted, but this time the reversing arm does not come 
into play. Instead the record is moved back upon the 
top of the stack and the next bottom record slides onto 
the turntable. 

A recent development in automatic record changers 
is that device which is a combination of the ejector and 
drop types and is a double -side player. This is saying 
quite a lot and means that the placement of the record 
upon the rotating turntable is by means of a drop from 
record shelves. The ejection of the record after both 
sides have been played is by ejection into a hopper, 
although the mechanism is different from that previ- 
ously described. In this unit, the entire turntable 
assembly is upon a swivel which tilts, as shown in 
Fig. 1, so as to permit the record to slide off onto a 
recess chamber after both its sides have been played. 

As to the playing of both sides, this is done by means 
of two separate pick-ups, located upon a single tone - 
arm. One pick-up makes contact with the upper face 
of the record when the top side is to be played and 
after this playing is finished, the upper pick-up is lifted 
and the lower pick-up comes into position. However, 
since the direction of rotation of the groove upon the 
underside of the record is opposite to that upon the 
upper side when the record is held in one position, the 
change in pick-ups is also accompanied by a reversal in 
the direction of rotation of the turntable. 

FIG. 2. A new record has been dropped from 
the pile supported by the record shelves and 
the pick-up is shown just at the edge of the 
record. 

Courtesy of RCA Mfg. Co. 711.-.1 

The location of the record in playing position is 

shown in Fig. 2. As you can see the unplayed records 
are stacked upon the shelves. When a record is dropped 
into playing position, it contacts the turntable, which, 
unlike the conventional, has a diameter equal to only 
the diameter of the label in the center of the record. 
This is evident in the service notes which describe the 
RCA Model RP -151. One motor is used to operate the 
turntable and another motor is employed to perform 
the various cyclic operations associated with the tone - 
arm, record changing, etc. 

So much for the general description of the basic 
types of record changers as identified by how the record 
reaches the turntable and what happens to it after it 
has been played. 

Mechanisms in Automatic Record Changers 

It would be very nice if we could say that all record 
changers are alike. Unfortunately we cannot say that 
because it is not so, although, as you will learn after 
examining the service pages contained herein, many 
are alike, for in numerous instances the same record 
changer is sold to a number of different receiver manu- 
facturers. However, there still remains a variety of 
changers with which the average serviceman must be- 
come familiar, if he is going to do this type of service 
work. 

At first thought it may appear that the suggestion to 
become familiar with all types of record changers is a 

FIG. 1. When both sides of the record have 
been played by the pick-ups, shown swung 
out of the way to the right, the entire turn- 
table mechanism tilts and the record slips 
off the short spindle into a receptacle. Cv,r- 
teey óf RCA Mfg. Co. 

48 



tremendous task. Actually it is not so because the 
amount of familiarity needed is more in the form of 

general information rather than specific actions. Work 
upon automatic record changers is greatly expedited by 
the service notes which many manufacturers supply 
and when such notes are available and they are fairly 
complete, the functions of the various linkages are 
easily identified. However, there are times when such 
complete service notes are not available. 

Because of the lack of such operating data in more 
than a few instances we feel the need for a logical 
method of approach when an individual faces a new 
record changer for the first time and has very little 
data with which to work. We have found that one of 
the reasons why men have experienced complications 
when servicing record changers is that they try to ob- 
serve too many actions at the same time. It just can- 
not be done; a definite breakdown of motions is essen- 
tial, otherwise a great deal of time will be wasted. 

As we stated before, all record changers are not 
alike, yet certain basic mechanical similarities exist, 
not necessarily in the exact way in which a certain mo- 
tion is attained, but rather in the motion which is 

needed. For example, the manipulation of the tone -arm 
must be the same in all cases, because all changers play 
like sized records, must start at the same point and 
end at the same point on the record in order to start 
and end the cycle. In completing this cycle many mo- 
tions are involved and while it is true that various ways 
may be employed to accomplish these motions, the fact 
remains, nevertheless, that like motions must be com- 
pleted. 

Furthermore since it is the playing of the record 
which starts the tone -arm cycle, that is, when the 
pick-up needle reaches the last groove upon the record, 
and this is the same in all changers, it is possible to 
select the tone -arm as the key point of observation. 
And since when the pick-up needle starts moving across 
the record grooves, or is in the first record groove at the 
start of a record, most of the parts of the record 
changer mechanism are not moving,-this setting of 
the changer is the best starting point. 

Because the operation of record changers involves a 
definite sequence of movement of the different parts, 
observation of the motion of the parts must be along 
certain lines. First is observation of those parts which 
are moving as the result of the existing motion and 
second, is the motion of those parts which are getting 
set to perform a certain function later. 

For example when a record is being played, there 
is no driving force which is actuating the travel of the 
tone -arm, other than the fact that the pick-up needle 
is tracking in the record groove and as the record ro- 
tates the needle follows the groove and the tone -arm 
swings with it. However, at the end of the needle 
travel, that is when it reaches the last groove upon the 

record, the next required operation is that the tone -arm 
be lifted from the record. This means that some link- 
age, set off by the final position of the tone -arm at the 
end of the playing, must go into action. Hence there 
must be some motion associated with the actual move- 
ment of the tone -arm in its swing across the record, 
which is being set into position to trip when the tone - 
arm has reached its furthermost position at the end of 

the playing of the record. For example in one General 
Industries job, this motion is the gradual shift in the 
position of a lever shaped something like a shepherd's 
stick. This lever is coupled to the tone -arm swivel. As 

the tone -arm swings, it changes the position of this 

lever. Finally when the record is finished, this lever is 

in such a position that when the needle gets into the 
oscillating groove upon the record, the hooked end of 

the lever trips that mechanism which raises the tone - 
arm off the record and carries it back to the starting 
point. 

In another job, one of the RCA units, a lever linked 
to the tone -arm swivel trips a pawl, which in turn is 

coupled to two mechanisms. One is a cable attachment 
which raises the tone -arm; the other is a grooved cam 
arrangement, whereby the entire tone -arm is swung 
back to its starting point. 

Now, the descriptions of mechanisms given here are 
not intended as an attempt to describe the entire ac- 

tions, but rather to lead up to the statement of how 

the observations should be made upon a strange 
changer. In other words, commonsense dictates that 
it is impossible to follow all movements at the same 
time, hence one motion at a time must be observed. 
Such is the case in point. . . . Since the end of a 
playing of a record means that soon after, either the 
record will be ejected or thrown off, or another record 
will be dropped into place, certain parts associated 
with the ejector mechanism or with the record dropping 
mechanism, also are in motion... . But these are not 
of interest at the moment, for we are still concerned 
with what happens to the tone -arm. The motion of 

the tone -arm, starting from the first groove in the rec- 
ord, across the record during playing, and then raised 
off the record after the playing is finished, is just one 
half of the cycle... . The tone -arm, while raised, 
must be carried back to the starting point and again 
lowered to the record for a new playing. . . . 

It is necessary, as we said, to find out how the tone - 
arm gets back to its starting point and is again lowered 
to its playing position. When that operation is ob- 

served, the study of the operating cycle of the tone -arm 
is completed. 

We realize solely from experience that such a de- 

scription can be presented. more rapidly than its actual 
fulfillment in practice. . . . It may be necessary for 
an individual to watch a half -dozen such cycles at slow 

speed before he grasps just what is happening.... The 
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slow -speed motion can be attained by rotating the 
turntable by hand. . . . It may be necessary to remove 
the turntable time and again so as to note what has 
happened to those parts which may be located below 
the turntable. This may be a nuisance, but you just 
cannot avoid such manifold operations, for if the de- 
scription of the operating cycle is not furnished by the 
manufacturer, the serviceman must dig out everything 
for himself. 

After the parts associated with the tone -arm motion 
have been identified, the next item should be the "Re- 
ject" button arrangement. This is the mechanism 
whereby the playing of a record can be stopped at will 
and the record changed. The reason for selecting this 
item as the next in line is because it is so closely asso- 
ciated with the mechanism which comes into play when 
the pick-up needle has reached the last groove upon 
the record. . . . The reject button does the same thing 
that is done by that system which is associated with 
the tone arm as it moves across the record while play- 
ing. In other words, the record "Reject" button does 
the same thing at any point along the record, as is 
done when the pick-up needle has reached the last 
groove in the record. And since the trip mechanism 
associated with the tone -arm has been identified, it is 

a relatively simple operation to follow the linkages be- 
tween the "Reject" button and the tone -arm trip. 

While all of these motions are being observed, other 
things are happening too, but again we reiterate, that 
only one thing should be watched at one time.. . . 

Whatever else is happening-let it happen. If you try 
to examine two different motions, all that develops is 

confusion. 
After having checked the tone -arm cycle and the 

"Reject" button system, the next system to establish 
is that associated with the record drop or record 
throw -off, whichever type of unit is being considered. 
Since by far the majority of record players are of the 
drop type, we might just as well speak about the opera- 
tion of the record shelves. These parts, as has already 
been mentioned, support the stack of records and slice 
off the bottom one. 

Inasmuch as this operation must be performed simul- 
taneously with the proper movement of the tone arm, 
there must be some association between the mechanism 
that moves the tone -arm and that which rotates the 
record shelves. At the same time, commonsense dic- 
tates that the new record cannot be placed into playing 
position until after the tone -arm has left not only the 
record, but has actually moved out of the way of the 
descending record, that is in between the record upon 
the turntable and the stack. This means that some- 
where in the system, a set of wheels or linkages, which- 
ever are being used, are being made ready to swing the 
shelves at the proper time. To identify what is hap- 
pening, only the record -shelves mechanism should be 
observed, nothing else. 

In the event that the changer is of the ejector type, 
record shelves are not used, hence the system to be 
checked after the entire tone -arm cycle has been ob- 
served, is the means whereby the ejector system is 

brought into play. This system, like the record shelves, 
can come into operation only after the tone -arm is out 
of the way, so that two processes exist which should 
be looked for. One is what we can perhaps call the 
priming system, that is, the movement of those parts 
of the ejector system which are being put into operating 
position by the motion of the tone -arm before it reaches 
its final position and then the actual ejecting process. 

Strangely enough, that assembly of levers, wheels, 
and gears which makes up the works of a record - 
changer unit, has two basic functions: to manipulate 
the tone -arm properly and to handle the record, so that 
after these two operations have been observed, it just 
about covers the lot with one addition, namely the 
changeover over from 10 -inch to 12 -inch records... . 

If you give this subject a little thought, you will realize 
that the change from 10 -inch to a 12 -inch record in- 

troduces but one difference, namely the positioning of 

the tone arm when it returns to the record to start a 

new playing. In other words, whatever the device 
which is tripped by the presence of a 12 -inch record in 

the stack, limits the distance of travel of the tone -arm 
from its furthermost position away from the record 
upon the turntable towards the record. When a 12 -inch 
record is on the turntable, having fallen off the stack, 
the travel of the returning tone -arm is shortened by 
about 1 inch. 

Thus when investigating the action, we seek that 
agency which is associated with the return of the tone - 
arm to the record as well as the mechanism set into 
play by the 12 -inch record trip upon the record 
shelf.... 

Summarizing what has been said about the method 
of investigating the drop type of record changer so as 
to learn about its operation when service notes are 
absent, the routine would be as follows, which inci- 
dentally applies to other changers as well: 

1. Tripping mechanism at the end of playing of 
a record 

2. Method of carrying tone -arm back to starting 
point 

3. Lowering of tone arm and return to starting 
point of 10 -inch record 

4. Operation of reject button 

5. Operation of record dropping mechanism (rec 
ord shelves) 

6. Operation of mechanism which determines 
tone -arm return for 12 -inch record. 
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Troubles in Record Changers 

The troubles in record changers can be divided into 
four parts. The first is that which involves the elec- 
trical power system, inclusive of the motor, governor, 
and whatever gear -reduction assembly is used. The 
second is the electrical system involving the pick-up. 
The third is the mechanical system involving the rec- 
ords themselves and this includes improper tracking. 
The fourth is the mechanical system of the changer 
itself. 

To list all of the troubles which may be experienced 
in these systems is a difficult matter because of a num- 
ber of conditions. In the first place, since all changers 
are not alike in the manner in which various motions 
are accomplished, it is impossible to state in a general 
way any trouble which is peculiar to any one unit, for 
if we do, it is necessary to take cognizance of how that 
motion is accomplished. Therefore, it seems most fea- 
sible to depend upon the service notes which the manu- 
facturers supply and happily, information relative to 
such troubles is to be found in practically all service 
notes, even if the operating cycles are not given. 

About the only comments that can be made as gen- 
eral information are those which refer to the motors 
and drive arrangements, the electrical pick-up and rec- 
ords. As to motors and drive arrangements inclusive 
of the governors, they are covered in another section 
of this text. The same is true of the drive arrangements 
as well as the governors. As to such things as friction 
drive wheels, about the only things that can be said is 

that since the drive is by friction, the contact between 
the driving and driven surfaces must be dry, so that 
proper friction will exist. At the same time it must be 
clean for the presence of anything which will prevent 
smooth, even turning will be transmitted to the entire 
system as a periodic jar. . . . If for any reason the 
drive arrangement is not dry and free from foreign 
substances, such as grease, slippage will develop and 
this means not only a loss of driving power but erratic 
operation as well. 

Concerning pick-ups, the operating principles have 
been dealt with, as have a few troubles. But since the 
tone -arm also is associated with the operation of the 
pick-up, as is the tracking of the needle in the groove, 
freedom of motion of the tone -arm is important with 
the further assurance that slippage between the tone - 
arm and the action of that device which is set to trip 
by the tone -arm motion, does not exist. Also, and 
this applies more to home -recorded records than to 
commercial records, the groove in the record is what 
determines to the greatest extent the ease of tracking. 
The grooves must be deep enough to keep the needle 
riding in them, otherwise the tone -arm assembly will 
slide right across the face of the record or jump from 
groove to groove. 

A trouble associated with records and which may 
cause a mechanical difficulty by jamming the sepa- 
rator knives of the record shelves, is excessive thick- 
ness of the record as well as a rough edge. Both of 
these troubles are quite common. The rough edge can 
be rubbed smooth with sandpaper and the excessive 
thickness also can be remedied by sandpapering the 
edge so that the shelf knife edge can get between 
the records. Another commonplace trouble is chipping 
of the records. This is due to bending of the sepa- 
rator knives upon the record shelves. The remedy is 
to straighten the knives. How these knives are taken 
apart is a matter of individual design of the record 
changer assembly. 

Concerning the mechanical assembly of the record 
changer, a few general statements are possible. In 
the majority of cases, actual remedies depend upon 
the construction of the unit and for this we refer you 
to the manufacturers' service notes. 

It is often possible to clear a jam in the mechanism 
by rotating the turntable in a direction opposite to its 
normal direction of rotation. To do this the power 
should be shut off and thé turntable rotated by hand. 
However, before this is done, it may be possible to 
locate what is at fault by the process of elimination, 
that is to rotate the turntable (by hand) in the 
proper direction, starting at the beginning of the tone - 
arm cycle, as previously outlined, and note how far the 
mechanical system can function before the jammed 
parts stop operation. 

In connection with mechanical troubles, it will 
prove valuable to remember that mechanical problems 
are not like electrical problems. . . . The defects are 
visible. And as far as defects are concerned, they in- 
variably are of certain types, depending upon the 
kind of mechanical device involved. ... For exam- 
ple, in the case of gears which are -supposed to mesh 
and turn, gears which are too loose may jam just as 
readily as gears which are too tight, because the loose 
gear may get out of line. Gears with burred edges 
and broken teeth will jam. If lubrication is required, 
the lack of it may freeze a gear. 

If a lever is connected to a pin set into one of the 
gears, the condition of this lever may stop the gear 
from turning. The lever may be bent out of line or 
it may have risen slightly from its normal plane and 
in that way is applying a force that is out of line with 
what it is supposed to be. If levers are moved so as 
to trip a stationary pin or a rotating pin a number of 

conditions may contribute to the failure of the lever 
to contact the pin. Either the lever or the pin may 
be bent out of line; the end of the lever which con- 
tacts the pin may be worn away sufficiently so that 
the contact is not firm enough to trip the mechanism, 
but instead slides off. It is possible that whatever 
rotates the pin into position to be tripped by the lever 
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is being delayed by friction and does not meet the 
pin at the right time. 

In all of these operations it is important to remem- 
ber that when a changer is being checked, its position 
may be correctly level, yet when the changer is in- 
stalled into its normal place in a radio receiver, it may 
be out of line, so that some part which may be loose 
is permitted to swing out of correct line and thus 
cause a jam. 

Springs are quite common in record changers and 
defects may be due to improper return of these springs 
to their correct condition, at rest or when stretched. 
Granted that the amount of tension applied to these 
springs is not supposed to be enough to affect the 
performance of the spring, the fact remains that it 
often does. 

Push rods which are force -fit into place often come 
loose and if tripping devices are either attached to 
them or associated with them, any tendency for this 
rod to turn, may so displace that point which acts 
upon the tripping device, as to miss engaging the trip- 
ping device completely. 

Of the most important considerations of mechanical 
devices is not to force motion in the device in the 
direction it is supposed to move. If this is attempted, 
some kind of damage is inevitable. In isolated cases, 
it may free the trouble, but this is rare indeed... . 

In fact mechanical devices should never be forced... . 

Just remember that during normal operation all parts 
of the changer function smoothly and evenly and that 
if forcing is necessary, something is wrong. 

Last, but by far not the least, always bear in mind 
that certain parts of rotating or sliding machinery 
must be lubricated-not all-just some.... The cus- 
tomer as a rule forgets all about this during the time 
that he has the equipment. He thinks about it after 
something has gone wrong. . . . Lubrication is such 
a simple matter that most of us are prone to over- 
look its necessity, particularly when we hear of such 
things as "it need not be lubricated for 500 hours." 
... Yet lack of lubrication is one of the most com- 
monplace causes of troubles. ... Make certain that 
you check the points which have to be lubricated in 
accordance with the manufacturer's instructions. . . . 

Don't lubricate friction drive wheels ! 
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Chapter IV 

RCA Model RP -152-C Record Changer 

The cycle of operations of a "drop" type record 
changer can be roughly divided into these phases: 

Lifting pick-up from record upon the completion of 
the reproduction 

Moving pick-up away from turntable 
Separation and release of bottom record from stack 

on shelves 
Return of pick-up to turntable 
Lowering pick-up to first groove in newly dropped 

record 

It should be borne in mind that while these phases 
can be considered as being separate and distinct, yet 
more than one may be occurring simultaneously. For ex- 
ample, while the pick-up is being moved off to the side 
from beneath the stack of records, the shelves support- 
ing these records have started to turn preparatory to 
slicing off and dropping the bottom record at the proper 
instant when the pick-up is clear of the descending rec- 
ord. In the following series of photographs you will 
see how some of these phases of the record -changing 
cycle overlap, yet because one part of the mechanism 
may be jammed or out of adjustment and so affect just 
one of the phases, they may be considered separately. 

This particular "drop" type record changer was 
chosen for analysis inasmuch as it is typical of many 
now in the field, as far as the record -changing phases 
are concerned. It will also be found that its record - 
changing mechanism will be alike or very similar to 
many that you are called upon to service. True, you 
will find variations in regards to motors, turntable -driv- 
ing mechanisms, and in the levers, cams, pawls, etc. of 
the changer itself, but taken by and large their func- 
tions are similar to those described pictorially below. 
Once the functionings of the different parts of the 
mechanism of one of these changers are understood, it 
is logical that you should have an easier time diagnos- 
ing troubles in others. 

In order to get a general picture of the functioning of 
the record changer as a whole, let us first run briefly 
through the several phases. The pick-up, starting at 
the outside groove of the record, is carried towards the 
center inasmuch as the record groove is a spiral. When 
the pick-up has arrived at the inner groove, a lever at- 
tached to the shaft of the tone arm carrying the 
pick-up, has shifted from its initial position so that it 
trips a release that starts up the record -changing cycle, 
the mechanism of which has been idle during the travel 
of the pick-up across the record groove. 

As the tone arm has to be moved off to the side of 
the turntable out of the way of a descending record 
from -the stack supported by the shelves, it is raised up 
off the record by means of a wire cable running through 
the hollow pedestal on which the tone arm turns. This 
pedestal is turned sufficiently so that the tone arm is 
swung off to the side. While this is occurring the two 
sets of shelves, supporting the stack of unplayed rec- 
ords, begins to turn and by the time the tone arm is out 
of the way, the upper pair of shelves has "sliced" off 
the bottom record which slides down the spindle onto 
the record that was just played. 

Now the pick-up, still above the playing surface of 
the new record, starts back towards the turntable and 
stops just over the outer blank strip onto which it de- 
scends. While this is occurring the record shelves have 
been turning back to their original positions, support- 
ing the stack of unplayed records on the upper shelves. 
The pick-up is slid across the blank space of the record 
into the outside groove by means of a spring that ex- 
erts just enough force to effect this short slide and no 
more, because if too much force were exerted by the 
spring the pick-up might jump the first two or three 
grooves. 

The particular record changer described below is 
designed to play either 10- or 12 -inch records, accomo- 
dating 8 of the former or 7 of the latter. (The manu- 
facturer does not recommend that the two different 
sizes be played in mixed sequence.) The above descrip- 
tion applies to the smaller diameter record. It can be 
seen that in the case of a 12 -inch record, the pick-up 
must be returned to a point approximately an inch 
further away from the center of the turntable than 
when a 10 -inch record is to be played. This change of 
initial placement is brought about by a tripping lever 
projecting up from the motorboard at the side of the 
turntable. This trip is of such a size that a 10 -inch 
record misses it when it is descending from the record 
shelves onto the turntable, but the extra inch radius of 
the larger size record engages the trip on the way down 
and pushes it away from the turntable. The new posi- 
tion of the lower end of the trip under the motorboard 
limits the travel of the mechanism that controls the re- 
turn of the pick-up to the record's edge, so that the 
pick-up descends to the record sooner than in the case 
of a 10 -inch record. The trip or locating lever remains 
in the extended position during the playing of the rec- 
ord and returns to its normal position during the early 
part of the succeeding record -changing cycle. 
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As far as the adjustments of the record -changing 
mechanisms are concerned, they are slightly different 
for individual changers and will be found covered in 

the service data contained elsewhere in this book. Here 
we are interested mainly in the functioning of the 
mechanism itself. You will see that some of the follow- 

ing illustrations are paired: one view of the bottom of 

the motorboard corresponding with certain positions 
of the tone arm and record shelves during different 
phases of the record -changing cycle. From these you 

FIG. 1. The pick-up needle is in the outer groove preparatory to 
the playing of the record. The record supporting shelves are in 
their normal position to support a stack of 10 -inch records. This 
is check point No. 1. 

FIG. 3. The pick-up is here half way across the record. This is 
check point No. 2. 

can obtain an idea of just how the different levers, 

cams, pawls, etc. shift or are shifted throughout the 
progress of the cycle as outlined in the above para- 
graphs. Of course, if you have a record changer of this 
type "in the flesh," so much the better. Then you can 
place the pick-up near the inside end of the groove of a 

record on the turntable, which can be slowly turned by 
hand, and watch the mechanism while comparing its 
progress with the illustrations below. This is an ideal 
way to get a complete picture. 

FIG. 2. Bottom view corresponding to Fig. 1. The following 
parts of the mechanism are actuated by the moving of the tone 
arm, attached to the hollow shaft 6, towards the center of the 
record: lever 20; link 20-1; friction clutch plate 5-1, and trip 
finger 7. This is check point No. 1. 

FIG. 4. Bottom view corresponding to Fig. 3. The following 
parts have moved to new positions: 20, 20-1, 5-1, and 7. Compare 
these with their positions in Fig. 2. This is check point No. 2. 
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FIG. 5. The pick-up has reached the end groove of the record, FIG. 6. Bottom view corresponding to Fig. 5. The trip finger 7 which shifts trip mechanism (see Fig. 6) to start record-chang- has shifted trip pawl 22 into tripping position through friction ing cycle. This is check point No. 3. clutch (not shown) on upper side of friction clutch plate 5-1. 
This is check point No. 3. 

FIG. 7. Start of vertical motion of tone arm to lift pick-up FIG. 8. Bottom view corresponding to Fig. 7. Trip pawl 22 has 
been turned further by the tripper dog on motorboard side of 
main gear 42 which is continually revolving. Pawl 22 shifts 
main lever 15 so that cam -follower roller at end of 15-R enters 
cam slot on 42. The arm 15-14 frees latch 14-1 and arm 15-C 
starts to pull back on lever 16, to which is attached the pick-up 
lift cable 2. This is check point No, 4. 

from the record. This is check point No. 4. 
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FIG. 9. Pick-up at top of its lift. The record 
tially turned. This is check point No. 5. 

shelves have par- FIG. 10. Bottom view corresponding to Fig. 9. Lever 16 has 

moved to extreme right, having thus pulled pick-up to its maxi- 

mum lift by cable 2. Arm 15-5 contacts stud pin 5-5 on plate 
5-1 which shifts the tone arm away from the center. The end 

arms of the main lever 15 pull back on the toothed links 40 and 
41 and so actuate the gears 10 that turn the record shelves. 

(See also Fig. 21.) This is check point No. 5. 

FIG. 11. The tone arm has traveled about half way to position FIG. 12. Bottom view corresponding to Fig. 11. The friction - 

shown in Fig. 13 and it is still raised above the record. The rec- clutch plate 5-1 has been pushed partially outwards (thus mov- 

ord shelves have turned further. This is check point No. 6. ing the tone arm) so that pin 5-14 becomes latched to link 5-1 

by latch pawl 14-1 and so with locating lever 14. The record 
shelves have been turned further by the inward movements of 
the toothed links 40 and 41. This is check point No. 6. 
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FIG. 13. The tone arm is now entirely out of the way of a 
record that has dropped on to the spindle from the lower of the 
pairs of record shelves 27, which are here at the end of their 
travel. When the record falls from the lower shelves, the rest 
of the unplayed records are supported by the upper halves of 
the shelves 25. This is check point No. 7. 

FIG. 15. The tone arm has returned to a position jus: over the 
outer rim of unplayed record. Record shelves have just started 
to return to their normal positions. This is check point No. 8. 

FIG. 14. Bottom view corresponding to Fig. 13. The friction - 
clutch plate 5-1 has been moved to the end of its travel, thus 
shifting the tone arm to its extreme outward position. The lo- 
cating lever 14 is pushed in the same direction by the pin 5-14. 
The trip finger 7 has returned to its outer position and trip 
pawl 22 has been returned to its original position by the main 
lever 15 pushing on the pin 22-5. The record shelves have been 
turned to the end of their travel by the rack gears and pinions 
40 and 41 and 10. This is check point No. 7. 

FIG. 16. Bottom view corresponding to Fig. 15. The main lever 
15 has started to move back, retracting arm 15-5 from the stud 
pin 5-5. The tone arm, still held above the record by the tension 
of lift cable 2, has been returned by the locating lever 14 being 
pulled by spring 35. Lever 14 moves clutch plate 5-1 inwards by 
latch 14-1. Links 40 and 41 have started to move back and so 
turn the record shelves. This is check point No. 8. 
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FIG. 17. The pick-up now rests on the outer ungrooved surface 
of record. Record shelves are about half way back to their nor- 

mal positions. This is check point No. 9. 

FIG. 19. The pick-up is now in the first 
ord. Record shelves have returned to 
with the remainder of stacked records 
shelves and the upper shelves clear of 

record. This is check point No. 10. 

groove of unplayed rec- 
their normal positions, 
supported by the lower 
the edge of the bottom 

FIG. 18. Bottom view corresponding to Fig. 17. The main lever 

15 has been moved further. The pin 15-2 on arm 15-C has re- 

leased lever 16 which takes tension off the lift cable 2, thus al- 

lowing the pick-up to return by gravity to surface of the record. 

The record shelves are being returned towards their normal po- 

sitions by the action of 40 and 41. This is check point No. 9. 
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FIG. 20. Bottom view corresponding to Fig. 19. The main lever 

15 has returned to its out -of -cycle position, being pushed beyond 

the cam by the projection of the cam at the end of 15-R and 

held there by the spring 43. The arm 15-R holds latch pawl 14-1. 

The starting spring 26 causes pick-up needle to travel across the 

outer blank space of record into outside groove. Links 40 and 41 

have returned to their normal positions. This is check point 
No. 10. 



FIG. 21. The po- 
sition of the rec- 
ord -discriminating 
lever 17 determines 
whether the pick- 
up returns to the 
rim of a 10 -inch 
record or a 12 -inch 
record. The spring 
28-V is partially 
removed to show 
the step end, A 
and B, of 17, and 
the latch pawl 
17-V pushed up. 

FIG. 22. The lever 17 is in the vertical (10 -inch) position. Pin 
V, on the turned -up end of 14 (see Fig. 14), passing above the 
latch pawl 17-V, on lower end of 17, as it nears upper step A 
on 17 just before pick-up is lowered onto record edge near the 
end of the cycle. See Fig 16. 

FIG. 23. The lever 17 is 
in the slanted (12 -inch) 
position into which it 
has been pushed by a 
descending 12 -inch rec- 
ord. The pin V is pass- 
ing under latch pawl 
17-V which it pushes up 
as it nears the lower 
step B in the same part 
of the cycle described in 
Fig. 22. 

711. -110 - 
FIG. 24. During the 
phase of the cycle cov- 
ered by Figs. 11 and 12, 
the pin V on 14 slides 
along the end of the 
latch pawl 17-V as lever 
14 begins to move away. 
This causes a downward 
force to be exerted on 
pin 17-2, which shifts 17 
back into its normal ver- 
tical position. This view 
shows 17 about half way 
back to this vertical po- 
sition and pin V nearly 
disengaged from 17-V. 
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FIG. 25. Bottom view when manual index lever is set for 12 - 

inch records. Compare the angle of lever plate 12 with its posi- 

tion in Fig. 20 and the relative positions of the eccentric stud 
E with locating lever 14. The movement of 14 being limited here 
by E, brings the pick-up needle down on the rim of a 12 -inch 

record, instead of when 14 is controlled only by 17 (Figs. 18 

and 22) when pin V stops against the step A (Fig. 21) and the 
pick-up travels further towards the center and stops on the rim 
of a 10 -inch record. 

FIG. 27. Bottom view when manual index lever is held in the 

"Reject" position, so that a new record will be dropped onto 

the one on the turntable before the latter has been completely 

played. The curved arm 12-1 of 12 moves against pin K on trip 

pawl 22, which is shifted into its trip position, so that the trip- 

per dog on the upper side of the main gear 42 will start the 

record -changing cycle. The spring 12-2 forces the plate 12 back 

into the 10 -inch position when the button on top of the motor - 

board is released. This spring also holds 12 in any one of the 

other three positions. 

FIG. 26. Bottom view when manual index lever is set for "Man- 

ual" operation. Compare position of plate 12 with Figs. 20 and 

25. Stud pin 12-19 releases lever 19, which is pulled by a spring 

(not shown) so that its long side swings up against the pin on 

trip pawl 22 locking this in its out -of -cycle position. 

FIG. 28. This shows the tone arm in the rest position with the 

pick-up over the needle cup. The record shelves have been 

swung outwards manually so that the played records on the 

turntable can be removed. 
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MODELS RA6, RA10 
MODELS 16RC, 212RC 

MODELS ,16RP. 212RP 
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CONTINENTAL RADIO & TELEV. CORP. MODELS RC5O, RC51, 
RC52, RC53 

ISSUE A 1941 

SERVICE MANUAL «Maui 
RECORD 
CHANGER 

OPERATING INSTRUCTIONS 

SETTING 
Briefly, the Operating Instruction Manual as sup- 

plied to the customer contains the following: 

MOUNTING 
The changer is held solid by three channel shaped 

nuts under the changer. Loosen, three complete turns 
only, but do not remove. Tighten again for reshipping. 

CAUTIONS 
Either twelve 10" or ten 12" records, not intermixed, 

may be played. A starting groove or eccentric inside 
groove are not needed for automatic operation. 

Do not use force to start or stop changer mechanism. 
Do not leave records on supports when changer is not 

being used as they will warp and cause trouble in 
changing. Keep all records in albums. 

The last record in the stack will keep repeating until 
the changer is stopped. 

The needle should never require replacing with nor- 
mal use-Never drop the needle-Never remove and 
then replace the same needle. 

The top of the record holder post may be turned to 
either the 10" or 12" position. When the record holder 
clip is snapped toward the center, the changer is set to 
play the size record indicated on the clip. 

LOADING 
The records are placed over the center post, resting 

on the offset of the post, in the center, and the record 
post on the outside edge. Snap the clip down on top of 
the stack of records. 

STARTING 
Turn knob to ON position, after changer has at- 

tained speed turn the knob to REJECT position and 
release, the entire stack of records will then play 
through. 

REJECTING 
Turn knob to REJECT and release. This may be 

done any time a record is playing. 

UNLOADING 
Turn knob to OFF, remove center post by pulling up, 

remove records, reinsert center post, turning until it 
drops into place. 

THE CHANGE CYCLE 

When the pickup (9) comes to the end of the record, 
screw (56) on the pickup mover arm (54) pushes 
against the trigger bracket (35F) at point (X) start- 
ing the change cycle. This could also be done by turn- 
ing knob (12) which causes lever (52) to push bracket 
(35F) at point (X). 

This releases starting bracket (30) at point (Y) and 
allows (30) to protrude at point (Z), thereby becoming, 
in effect, one of the missing teeth in the large gear 
(35). The motor is constantly revolving the turntable, 
pinion shaft (21), and pinion gear (21B) at the tooth- 
less part of (35). When bracket (30) is released it 
engages a stud at the bottom of pinion gear (21B), 
starting the large gear (35) . 

As the large gear (35) begins its one revolution for 
a complete cycle, the raising pin (60) is pushed up by 
the outside ridge of gear (35) to remain there keeping 
the pickup above the record surface, until the cycle is 
finishing when the pin (60) is allowed to come down. 

As soon as the pickup is above the surface of the 
record, the roller of mover arm (54) is pushed by the 
cam on (35), to move the pickup out beyond the edge of 
the record. 

At 1/3 rotation of gear (35) the end of mover arm 
(54) enters the outside groove of the cam on (35) and 
also the end of the "Z" lever (63) is beginning to be 
pushed by pulley (35C). This "Z" lever (63), from 
1/3 to 3/4 rotation of (35) is in the process of turning 
135° and then back, shaft (4E) in the record holder 
post (4). As (4E) turns, its cam top pushes the record 
remover (4F) toward the spindle and thereby pushes 

one record off the edge of (4B) and allows the record 
to fall on the turntable. 

The 1,4 remaining distance that the large gear travels 
is used to bring the pickup (9) back to the edge of the 
record and set it down at the correct place for either 
a 10 or 12 inch record. 

This is preset by turning the post (4) which rotates 
size cam (40) to either the 10 or 12 inch position, 
locked in place by the pressure of the detent spring 
(44). As this cam is rotated, it pushes the size lever 
(73) to either of two positions, and by means of its 
funnel shaped bracket at the end, guides the size switch 
(33) on the revolving gear (35) to the proper position 
opening either the 10 or 12 inch track and, therefore, 
directs the roller on the mover arm (54) to travel the 
correct track on the gear cam (35) setting the pickup 
over the proper place on the record, 10 or 12 inch. 

Also, in this final 1/4 revolution the starting bracket 
(30) is being moved back to its starting position by hit- 
ting the reset piece on the separating plate (36). 
When (30) is moved back, it is again caught at (X) 
by trigger bracket (35F) ready to be released to start 
a future cycle. 

As the larger gear (35) is approaching the comple- 
tion of its one revolution, the pickup lift pin (60) is rid- 
ing down the cam track and allowing pickup (9) to 
set down on the record. 

Just as the gap on the large gear (35) meets the 
pinion gear (21B), and (35) stops, the detent spring 
(75) snaps against roller (35C) and holds gear (35) in 
this position completing the change cycle. 

@John F. Rider 
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MODELS RC 50, RC 51, 
RC52, RC53 CONTINENTAL RADIO & TELEV. CORP. 

SERVICE ADJUSTMENTS 
IF CHANGING CYCLE FAILS TO STOP 
With the center post (3) out remove the large nut 

(2) in the center of the turntable (1) and lift off the 
turntable. Loosen the two screws (23) this will free 
the large cast gear (35). Push these screws to the point 
where the small gear (21B) is free in the blank part 
of the teeth in the large gear (35), but as far as 
possible from the starting teeth of the large gear when 
it is in the locked or stopped position. Tighten 
the screws (23) in the slots firmly and re -assemble the 
turntable and nut. Check and see if the starting lever 
(30) on the underside of the large gear (35) is cocked 
by trigger bracket (35F) when the large gear makes a 
complete revolution. If not, check springs (35A) and 
(35B). Spring (36A) pushes lever (30) to the 
engaging position when released by trigger bracket 
(35F) held against lever (30) by spring (35B). 

PICKUP ARM ADJUSTMENTS 
VERTICAL MOVEMENT 

To adjust the height of the pickup arm (9) turn 
the knurled screw (9I) on the underside of the pickup 
arm (9) directly above the pickup arm lift shaft (60): 
Turn the screw (9I) counter -clockwise to raise the 
pickup arm, and clockwise to lower the pickup arm. 

HORIZONTAL MOVEMENT 
If the pickup arm (9) does not come down on the 

record so the needle first touches the record about 1 
inch from the edge, an adjustment is required. The 
inside part of the large gear (35) has two tracks, the 
inner one for ten inch records and the outer one for 
twelve inch records. It is only necessary to set the 
pickup (9) for one size, either the ten, or twelve inch. 
Turn the large gear (35) around until the roller pin 
in the mover arm (54) is just about to leave one of the 
tracks. If the pin of the mover arm (54) is in the 
inside track a ten inch record must be on the turntable 
and if in the outside track a twelve inch record is 
required. Now loosen the two screws (57 and 59) that 
secure the pickup arm shaft (9D) to the mover arm 
(54) and turn pickup arm (9) to correct point. Tighten 
screw through the slot first (59) and then the set screw 
(57). 

The pickup arm shaft (9D) has a small spring (58) 
fastened to it underneath the changer to push the 
needle over into the first groove on records without a 
starting groove. The force the spring (58) exerts is 
adjusted by moving the hook in the end of the spring 
(58) to another hole in the hook plate (62 Facing 
the underside of the changer with the plate (62) in the 
upper left hand corner, moving the hook in the spring 
(58) to a hole to the left will increase the tension, 
to the right will decrease the tension. If the needle 
jumps several grooves when pushed over the spring 
tension is too light, while if the arm does not move 
all the way over to the first groove more spring tension 
is required. 

TRIP ADJUSTMENTS 
The position trip adjustment is a screw (55) located 

near the end of the mover arm (54) underneath the 
changer. To trip earlier turn the screw (55) clock- 
wise, to trip later turn the screw counter -clockwise. 
Lock adjustment with nut (56). 

RECORD HOLDER POST ADJUSTMENTS 
With the changer properly loaded the bottom record 

on the stack should rest for about re to á;i of an inch on 
each side of the top (4B) of the record holder post (4), 
if not adjust as follows: With the center post (3) out 
remove the large nut (2) in the center of the turntable 
(1) and lift off the turntable. Loosen the two screws 
(18) in the slots in line with the record holder post 
and the center. Push the screw heads (18) the required 
amount toward, or away from the record holder post 
(4) and tighten the two screws (18). 

The top of the record holder post (4) is fastened 
by the shaft on (4A) inside the post to the size cam 
(4D) underneath, which has two rectangular holes into 
which snaps a spring arm (44). The pressure this arm 

(44) exerts on the above size cam (40) may be adjusted 
by the screw (45) which presses against the arm (44) 
The arm (44) should press firmly against the size can 
(40) so it will snap tightly into either of the two holes 
When the spring arm (44) is in the rectangular hole 
farthest from the outside of the size cam (40) the top 
of the record holder post (4) should be in the ten inch 
position. If the screw (45) is too tight it will be harc 
to turn the top of the record holder post (4). The siz. 
cam (40) is fastened to the shaft of (4A) inside th. 
record holder post (4) by two hex head set screws (41) 

If both sides of the record pusher (4F) on the top of 
the record holder post (4) do not push against the lower 
record at the same time, loosen the two hex head screws 
(41) and turn the top of the record holder post (4) 
slightly to the proper position. Tighten the screws 
(41). 

SETTING FOR 10 OR 12 INCH RECORDS 
The edge of the size cam (40) pushes against a 

knurled screw (71) on size change lever (73). This sets 
a switch (33) on the cam part of main gear (35), for 
the pickup (9) to drop for either a ten inch or twelve 
inch record by causing pin in the arm fastened to 
the mover arm (54) to travel through one of two tracks 
in the inside of the large cast gear (35). After adjust- 
ment is made tighten the lock nut (72) on the knurlec 
screw (71). 

RECORDS FAIL TO DROP 
If a record fails to drop during a changing cycle, 

but the record pusher (4F) on top of the record holder 
post (4) is operating and the adjustments under 
"Record Holder Post" are correct, proceed as follows: 
Set the large gear (35) in the locked position and the 
top of the record holder post (4) in either the ten inch 
or twelve inch position. Loosen the single hex head 
screw (70) which secures a "U" bracket (69) to the 
inside shaft (4E) of the record holder post (4) under- 
neath the changer. Turn the shaft (4E) slightly until 
the sides of the record pusher (4F) are about t1 of an 
inch back of the edge from where the records drop. 
The hex head screw (70) should now be firmly 
tightened. 

While the large gear (35) makes one complete 
revolution, during a changing cycle, the pusher arm 
(4F) should extend past the edge from where the 
records drop, and return. 

NOTE I 
50 CYCLE OPERATION 

If operation is desired on 50 cycle current, a small 
spring (15), see parts list, must be added to the motor 
shaft in the following manner: 

With the center post (3) out, remove the large nut 
(2) in the center of the turntable (1) and lift off the 
hand. Hold conversion spring (15) in the right hand 
turntable. Hold motor rotor with fingers of the left 
with the extension upwards. Hook lower end of spring 
(15) over edge of rotor shaft drive pulley and with a 
downward twisting effort in a direction to unwind or 
enlarge the inside diameter of the conversion spring 
(15) force down over entire pulley length. The exten- 
sion which is provided for ease of assembly only, should 
then be sprung away from the pulley sufficiently to 
allow it to be snipped off with a pair of diagonals, at 
the spring surface so no protrusion will remain to 
impair operation of the drive pulley. The motor 
shaft pulley thus enlarged will provide proper' turntable 
speed with the motor operating on 50 cycle current. 

NOTE II 
RC -50 is standard 60 cycle record changer with Alden 

type socket for A.C. connection. 
RC -51 is standard 60 cycle record changer except 

spring bushing has been added to motor shaft to 
increase size and provide correct speed on 50 cycle. 
Same A.C. connection as RC -50. 

RC -52 is standard 60 cycle record changer with 
standard A.C. cord and plug. 

RC -53 same as RC -52 except with 50 cycle bushing 
added as on RC -51. 

John F. Rider 
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C.ON'I'INEN'I'AI. RADIO & TELEV. CORP. MODELS RC 50, RC51, 
e52, RC53 

TOP VIEW - COMPLETE 

BOTTOM VIEW 
GEAR AND BEARING ASSEMBLY REMOVED 

MOUNTING HARDWARE 
RC4010 Record changer mount- 

ing spring, 1 doz 
RC7017 Record changer mount- 

ing screw 
P4781 Record changer mount- 

ing bracket 
P4694 Record changer mount- 

ing bracket (Slide -A - 
Way only) 

SLIDE -A -WAY PARTS 

Spring washer $ .05 
AC switch lever and 

stud assembly .25 
Tinnerman clamps for 

mounting escutcheon 
(13) 1 doz.) .05 

Reject lever .10 
Reject lever spring .05 
Pickup arm mover as- 

sembly (with parts 
below to 59, inclusive 1.50 

55 RC -7002 8-32x1" slotted screw, 
headless .05 

Hex. put (iii doz.) .06 
Set screw (34 doz.) .05 
Lead in spring .05 
8-32x%" Fil. head 

screw (34 doz.) .05 
Raising pin 
Horseshoe washer 
Pickup arm support post 

mounting nut .05 
62 RC -1030 Lead in spring, hook - 

plate .05 
"Z" Bracket assembly .30 
"Z" Bracket spring .05 
"Z" Bracket mounting 

stud .10 
fP-206 8-32x%" Round 

head screw 
Hex. nut ' (Set) .05 
Lockwasher 
Washer 
Lever link .05 
Lever link spring .05 
"U" Bracket assembly 

(complete with set 
screw) .25 

70 P-2692 "U" Bracket set screw, 
only (i4 doz.) .05 

71 RC -7000 Size change adj. screwl 
72 P-993 Size change adjusting 

1 

$ 
lock nut 

73 GA -12 Size change lever as- 
sembly (complete 
with screw & lock 
nut) .25 

74 RC -4002 Size change lever spring .05 
75 GA -34 Wire detent spring and 

bracket .25 

1 RC -6000T 
2 RC -3025 
3 GA -35 
4 GA -31 

5 RC -5003 
6 RC -5002 

7 RC -2003 

8 RC -2005 

9 GA -32 

10 

11 RC -6008 
12 RC -5001 
13 RC -5000 

49 P-2328 
50 GA -15 

51 P-4626 

52 RC -4012 
53 RC -4003 
54 GA -27 

Turntable only $1.70 
Turntable nut .15 
Offset center post 1.35 
Complete record chang- 

er post 3.00 
Record clamp (Plastic) .20 
Record changer shelf 

cap (Plastic) .15 
Record shelf support 

post .66 
Pickup arm support 

post .65 
Complete pickup arm 

assembly 7.75 
Needle screw (Phillips 

type head) .15 
Lifetime needle 1.50 
Knob (Plastic) .10 
Escutcheon (Plastic) .20 

56 RC -7024 
57 P-2729 
58 RC -4018 
59 RC -7016 

60 ( RC -3034 
)P-1399 

61 RC -7029 

63 G-29 
64 RC -4013 
65 RC -3027 

66{ P-993 
P-214 
P-269 A 

67 RC -1006 
68 RC -4001 
69 G-28 

$ .10 

P4692 
P4528 
P4529 

Changer base 
Roller 
Stud 

$3.20 
.15 
.10 

P4548 Washers 1 doz. .05 
.05 P413 Hex nut 1 doz. .05 

P424 Lock washers 1 doz. .05 

.10 
P4693 
P4523 

Slide rail 
Right door bracket 

.30 
.40 

P4524 Left door bracket .40 
P4526 Roller .15 

.10 P4527 Stud .06 

.10 

.05 

All prices quoted are list. 
All parts should be ordered through 

local Admiral Distributor. 
Shipments are F.O.B. if ordered di- 

rect from the factory. When remit- 
ting in advance please include post- 
age. 

A handling charge of $0.25 will be 
made on all orders under $0.75 list. 

Prices are subject to change with- 
out notice. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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MODELS RC50, RC51, 
RC52. RC53 CONTINENTAL RADIO & TELEV. CORP. 

14 RC -6000 M Motor only, 60 cycle 
(Type I or II) Type 
I shown $5.75 

15 50 cycle bushing (Fits 
over motor shaft, see 

18 1 ' 20 21 2 23 note I) .15 
16 Idler wheel 1.00 

IP -1518 6/32x%" mount- 
ing screws 

IP -1466 Lockwashers 3each).10 
17-I P-269 - Washers 

Sleeves .05 
l Rubber grommets .05 

24 18 RC -7006 10-24 x %" mounting 
screws and lockwash- 
ers .05 

19 RC -7010 Cork washer .05 

25 20 RC -6003 Thrust bearing .75 
21 RC -3021 Pinion shaft .45 \, 22 RC -7027 10-32 - %" mounting ) screw and lockwash- 

er .05 
23 P-4080 6-32 x 34" Sems type 

mounting screws (Pr.) .05 
24 RC -1029 Arm rest .10 26 
25 RC -5004 Arm rest cap (Plastic) .10 

P-2437 6-32 x IV round 
head screw 

26 P-1466 Lockwasher ... (Set) .05 
P-825 Hex. nut 

TOP VIEW - 1, 2, 3, REMOVED 

35 36 37 3 = 39 

27 RC -6002 AC switch and cover $ .45 
28 RC -1011 AC switch mounting 

bracket .05 
29 RC -4015 AC switch lever wire 

spring .05 
30 GA -24 Starting bracket assem- 

bly .25 
31 RC -3015 Starting bracket mount- 

ing stud .10 
32 RC -1025 Starting bracket mount- 

ing washer .05 
33 RC -2007 Size switch .10 
34 RC -4007 Size Switch Mtg. 

Spring .05 
36 RC -2000 Large gear and cam 

(Springs [35A] and 
43 135B1 attached) 2.00 

36 GA -25 Separating plate and 
reset bracket .35 

37 RC -7027 10-32 x %" mounting 
screws and lockwash- 
ers (Pair) .05 

38 RC -7006 10-24 x %" mounting 
screws and lockwash- 
ers (Pair) .05 

39 GA -33 Bearing assembly .75 
40 G-30 Size cam assembly 

(Complete with set 
screws) .35 

41 RC -7021 Hex head set screws 
a (only) (5( doz.) .05 2 48 42 RC -3032 Spacer .05 

43 RC -7029 Mounting nut .05 
44 GA -13 Detent cam spring and 

bracket assembly 
(completelock nut) with screw .30 

27 . (¡P-1098 Adjusting screw 
45{ 6-32x%" .05 - - IP -825 Adjusting lock nut .05 
46 RC -6006 Soldering panel .05 

RC -6009 AC cable and Alden plug 
for RC50 and 51 (as 

BOTTOM VIEW - COMPLETE 47 shown), see Note II .35 
RC -4894 AC line cord and plug 

i. for RC52 and 53 .55 
48 P-1692 AC cable clamp . .05 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 



75 

GA -21 

RC -4004 

P-3423 
RC -4005 

RC -7026 

GA -32 Complete pickup arm 
assembly $7.75 

RC -2004 Pickup arm casting .85 
RC -6001 Pickup crystal cartridge 4.50 

Needle screw only 
(Phillip's type head) 

Pickup flower mounting 
bracket and sleeve 

Pickup arm adjusting 
spring 

Washer ( lAt doz.) 
Pickup arm tension 

spring 
Mounting screw (Pick- 

up crystal cartridge) 
(Pair) 

Pickup arm adjusting 
screw 

P-270 A 4-36x 1/2" Screw (lfa doz.) 
RC -1023 Bakelite washer (lfa dz.) 
RC -7013 Lockwasher ....(4( IA doz.) 
RC -7018 Pickup arm adjusting 

washer (l doz.) 
RC -1013 Pick arm upper mount- 

ing bracket 
RC -3008 Pickup arm pivot pin 
RC -7008 Rubber grommet..(Pair) 

.15 

.50 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.10 

.05 
.05 

GA -31 Complete record chang- 
er post 3.00 

GA -17 Mounting shelf plate 
and sleeve .60 

RC -2002 Record changer shelf .50 
RC -4000 Record clamp spring .05 
RC -3002 Record clamp spring pin .05 
GA -18 Small cam and shaft .25 
RC -1001 Record remover .25 
P-7013 Lockwasher ....(lfa doz.) .05 
P -270-A 4-36x1/4" screw (2 dz.) .05 
RC -5003 Record clamp (plastic) .20 
RC -5002 Record changer shelf 

cap (Plastic) .15 

2 RC -3025 Turntable nut 
19 RC -7010 Cork washer (Pair) 
20 RC -6003 Thrust bearing 
21 RC -3021 Pinion shaft 
21A RC -3024 Pinion gear ferrule 
21B RC -2001 Pinion gear 
21C RC -7007 Allen head set screw 

GA -22 Large gear assembly 
(with parts below to 
35F, inclusive) 

30 GA -24 Starting bracket assem- 
bly 

31 RC -3016 Starting bracket mount- 
ing stud 

32 RC -1025 Starting bracket mount- 
ing washer 

33 RC -2007 Size switch 
33A RC -3013 Size switch stud 
34 RC -4007 Size switch mounting 

spring 
3b RC -2000 Large gear and cam 

(Springs 35A and 35B 
attached) 

35A RC -4008A Starting bracket spring 
35B RC -4009 Trigger bracket spring 
35C RC -3018 Ejector roller 
35D RC -3019 Ejector roller stud 
35E RC -3016 Trigger bracket stud 
35F RC -1016 Trigger bracket 
35G RC -3017 Large gear mounting 

post 
35H RC -1023 Bakelite washer..(Pair) 
36 GA -25 Separating plate and re- 

set bracket 
37 RC -7027 10-32 x %" mounting 

screws and lockwash- 
ers (Pair) 

38 RC -7006 10-24 x %" mounting 
screws and lockwash- 

DJohn F. Rider 



MODELS 28AZ, 31BF, 
34BH, 48BF 

CROSLEI RADIO CORP. 

RECORDER WITH AUTOMATIC CHANGER 
PARTS 

for 

No. 
Used 

LIST 

Item 
No. 

Part 
No. 

(Parts 

Description 

FIG. 
Item 
No. 

27 

1 
Part 
No. 

130685 

Description 
No. 

Used 

1 130659 Spindle Thrust Plate 1 Clutch Spring 1 
2 130937 Spindle and Feed Screw Housing 1 28 130686 Flat Washer 1 
4 130662 Drive Gear Assembly 1 29 130587 Taper Pin 3 
5 130938 Panel, Post and Stud Assembly 1 30 130688 Selector Shaft Drive Crank Assy. Post No. 2 1 
6 130664 Selector Shaft Collar 1 31 130589 Drive Link Assy. 1 

7 130665 Selector Shaft Crank Assy. Post No. 1 1 32 130590 Trip Rod 1 
8 130666 Flat Washer 3 33 130691 Flat Washer 1 
9 130667 "C" Washer 3 34 130692 Drive Gear Stud 1 

10 130668 12' Set Link 1 35 130693 Switch Spring 1 
11 130669 12' Reset Link Spring 1 36 130694 Switch Mounting Bracket 1 
12 130670 Tone Arm Locator and Bushing Assy. 1 37 130695 Switch Retainer Bracket 1 

13 130671 Tone Arm Booster Spring 1 38 130596 Switch 1 

14 130672 Tone Arm Locator Shoe (12') 1 77 130939 Tone Arm Shaft 
15 130673 Tone Arm Locator Shoe (10') 1 78 130598 Reset Arm Stop Washer 
16 130674 Tone Arm Locator Spring 1 102 130940 Manual Control Slide 
17 130675 Tone Arm Latch and Guide Bracket 1 103 130941 Clutch Lock Slide 
18 130676 Tone Arm Latch Lever 1 104 130942 Locator Lock Slide Spring 
19 
20 

130677 
130678 

Tone Arm Lever Assy. 
Trip Lever Assy. 

1 

1 

105 
106 

130943 
130944 

Slide Latch 
Locator Lock Slide 

1 
1 

21 130679 Tone Arm Lift Plate Assy. 1 

22 130680 Thumb Nut 1 

23 130681 Tone Arm Trip -Shoe 1 

24 130682 Trip Lever Spring 1 

25 130683 Shielded Pickup Wire 1 

26 130684 Muting Switch 1 

Item 
No. 

Part 
No. Description 

(Parts List for FIG. 2 
No. Item Part 

Used No. No. 

39 
40 
41 
43 
79 
80 
81 
42 
96 

Item 
No. 

130699 
130700 
130701 
130702 
130703 
130704 
130705 
130945 
130946 

Part 
No. 

Clutch Reset Pawl Spring 
Clutch Reset Pawl 
Latch Lever Shoulder Screw 
12' Set Arm Assembly 
Engagement Clutch Cam Assy. 
Tone Arm Reset Link 
Tone Arm Lifter Link Assy. 
Set Arm Return Spring 
Traverse Arm Support Bracket 

Description 

Description 
No. 

Used 

1 97 130947 
1 98 130948 
1 99 130949 
1 100 130950 
1 101 130951 
1 

1 

1 

1 

(Parts List for FIG. S 
No. Item Part 

Used No. No. 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

Item 
No. 

130706 
131024 
130708 
130709 
130952 
130953 
130712 
130713 
130714 
130715 
130716 
130717 
130718 

Part 
No. 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
83 
84 
85 
86 
87 
88 

130727 
130728 
130957 
130958 
130731 
130732 
130733 
130734 
130959 
130870 
130737 
130738 
130739 
130961 
130962 
130963 
130964 
130965 
130966 

Record Support Post No. 2 
Tone Arm Cartridge 
Tone Arm Swivel Bracket 
Tone Arm Mounting Bracket 
Tone Arm Lifter Pin 
Counter Balance Spring 
Spring Washer 
Roller 
Switch Return Spring 
Flat Washer 
Switch Reject Slide 
Switch Collar and Reject Pin Assy. 
12' Set Rod 

DescpJ. tlon 

Control Knob 
Selector Blade (10') 
Turntable Spindle 
Tone Arm 
Selector Arm No. 1 

Special Washer 
Drive Gear Stud Lock Nut 
Switch Escutcheon 
Switch Control Knob 
Motor Assembly 
Record Support Post No. 2 
Selector Blade (12') 
Selector Arm No. 2 
Rubber Idler Drive Wheel 
Manual Control Escutcheon 
Manual Control Button 
Recorder Arm 
Pressure Control Knob 
Recorder Arm Adjustment Sere w 

FOR OPERATION AND SERVICE DATA 

SEE SEEBURG JR (EARLY), (JR -1B) 

1 70 130719 
1 71 130720 
1 72 130721 
1 73 130722 
1 74 130723 
1 75 130724 
1 76 130951 
2 82 130726 
1 95 130955 
2 109 130956 
1 

1 

1 

(Parts List for FIG. 4 
No. Item Part 

Used No. No. 

Traverse Bushing and Blade Assembly 
Traverse Lever Bracket 
Lock Nut 
Recorder Arm Shaft Sleeve 
Bearing Center Screw 

Description 

1 

1 

2 
1 

4 

No. 
Used 

Tone Arm Adjusting Screw 
Adjusting Screw Lock Spring 
Thrust Wafer 
Thrust Washer 
Ball Race Assy. 
Rubber Bumper 
Turntable 
Tone Arm Lifter Reset Spring 
Retractable Drive Pin 
Feed Screw and Gear Assy. 

Description 

1 

1 

5 
1 

1 

1 

No. 
Used 

Bearing Center Screw 
Cartridge Pivot Screw 
(Parts List for Fig. No. 5) 

Cutter Cartridge 
Pressura Control Blade 
Pressure Control Cam 
Bearing Center Screw 
Bearing Center Screw Lock Nut 
Tone Arm Adjusting Screw 
Spring -Upper -Base Mounting 
Spring -Lower -Base Mounting 
"U" Nut-For Mounting Bolts 
s-20 R. H. M. Screws 

PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 

2 107 130967 
2 108 130968 
1 

1 89 130851 
1 90 130970 
1 91 130855 
1 92 130960 
1 93 130969 
1 94 130819 
1 131236 
1 131237 
2 131238 

130381 
1 

1 

1 

t 
1 

1 

1 

1 

1 

1 

2 
2 
1 

4 
4 
4 
4 
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CROSLEY RECORD 

CHAI G 
CROSLEY RADIO CORP. MODEL 33BG 

RECORDER 
T01ARM© swn NEEDLE LACK 

SCREW wc.. 

CUTTING 
ARM 

uwx 

a ! 

AMA Mok« SHAFT ( 
BUSHING 

iTDEL `...1 
UKItt 

MMCE ._ 

ADJ. SCREW 
DRIER ( -O TORN 

WHEEL 
Yil. AYJ] 

WIEL 
FIECORD DUDE 

MICROPHONE LEVEL gplNpL __eE mm 
8 SWITCH. IflECORDING :' .ZI \ O 

BLANK 
PIN 

CROSLEY 
LOCK 

F , MODEL 33 BG 
RECORDER ONLY 

FUNCTION SWITCH 

O I-p(W/ TABLE 

Figure 10 ammo LEVEL* 
INDICATOR 

FOR OTHER DATA SEE AUTOMATIC RECORD CHANGER 
SEEBURG MODEL J -1A PARTS LIST 

Item Part No. Item Part No. 
No. No. Description Used No. No. Description Used 

1 130659 Spindle Thrust Plate 1 47 130709 Tone Arm Mounting Bracket 1 

2 130660 Spindle Bearing Housing Assy. 1 48 130710 Tone Arm Lift Pin 1 

3 130661 Drive Pinion 1 49 130711 Counter Balance Spring 1 

4 130662 Drive Gear Assy. 1 50 130712 Spring Washer 1 

5 [ 130663 Panel, Post and Stud Assy. (Model 30) 1 51 130713 Roller 2 

131524 Panel, Post and Stud Assy. (Model 29) 1 52 130714 Switch Return Spring 1 

6 130664 Selector Shaft Collar 1 53 130715 Flat Washer 2 

7 130665 Selector Shaft Crank Assy. Post No. 2 1 54 130716 Switch Reject Slide 1 

8 130666 Flat Washer 3 55 130717 Switch Collar and Reject Pin Assy. 1 

9 130667 "C" Washer 3 56 130718 12" Set Rod 1 

10 130668 12" Set Link 1 57 130727 Control Knob 2 

11 130669 12" Reset Link Spring 1 58 130728 Selector Blade (10") 2 

12 130670 Tone Arm Locator and Bushing Assy. 1 59 130729 Turntable Spindle 1 

13 130671 Tone Arm Booster Spring 1 60 130730 Tone Arm 1 

14 130672 Tone Arm Locator Shoe (12") 1 61 130731 Selector Arm No. 1 1 

15 130673 Tone Arm Locator Shoe (10") 1 62 130732 Special Washer 1 

16 130674 Tone Arm Locator Spring 1 63 130733 Drive Gear Stud Lock Nut 1 

17 130675 Tone Arm Latch and Guide Bracket 1 64 130734 Switch Escutcheon 1 

18 130676 Tone Arm Latch Lever 1 65 130735 Switch Control Knob 1 

19 130677 Tone Arm Lever Assy. 1 66 130736 Motor 1 

20 130678 Trip Lever Assy. 1 67 130737 Record Support Post No. 2 1 

21 130679 Tone Arm Lift Plate Assy. 1 68 130738 Selector Blade (12") 2 

22 130680 Thumb Nut 1 69 130739 Selector Arm No. 2 1 

23 130681 Tone Arm Trip Shoe 1 70 130719 Tone Arm Adjusting Screw 1 

24 130682 Trip Lever Spring 1 71 130720 Adjusting Screw Lock Spring 1 

25 130683 Pickup Shielded Wire 1 72 130721 Thrust Wafer 1 

26 130684 Muting Switch 1 73 130722 Thrust Washer 5 

27 130685 Clutch Spring 1 74 130723 Ball Race Assy. 1 

28 130686 Flat Washer 1 75 130724 Rubber Bumper 1 

29 130687 Taper Pin 3 76 130725 Turntable 1 

30 130688 Selector Shaft Drive Crank Assy. Post No. 2 1 77 130697 Tone Arm Shaft 1 

31 130689 Drive Link Assy. 1 78 130698 Reset Arm Stop Washer 1 

32 130690 Trip Rod 1 79 130703 Engagement Clutch Cam Assy. 1 

33 130691 Flat Washer 1 80 130704 Tone Arm Reset Link 1 

34 130692 Drive Gear Stud 1 81 130705 Tone Arm Lifter Link Assy. 1 

35 130693 Switch Spring 1 82 130726 Tone Arm Lifter Reset Spring 1 

36 130694 Switch Mounting Bracket 1 83 131083 ?- " Needle Screw 1 

37 130695 Switch Retainer Bracket 1 84 131236 Upper Mounting Spring (Base) 4 

38 130696 Switch 1 85 131237 Lower Mounting Spring (Base) 4 

39 130699 Clutch Reset Pawl Spring 1 86 131238 "U" Nut for Mounting Bolts 4 

40 130700 Clutch Reset Pawl 1 87 130981 %-20 R. H. D. Machine Screw 4 

41 130701 Latch Lever Shoulder Screw 1 88 131102 Idler Wheel 1 

42 89 131032 Spring -50 Cycle Motor Bushing 1 

43 130702 12" Set Arm Assy. 1 

44 130706 Record Support Post No. 1 1 PARTS SUBJECT TO CHANGE 
45 131024 

130708 
Tone Arm Cartridge 
Tone Arm Swivel Bracket 

1 
1 

WITHOUT NOTICE46 
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MODEL 33BG 

RECORDER CROSLEY RADIO CORP. 

RECORDER AS USED IN MODEL 33 BG 
PARTS LIST (Refers to Fig. 4 end Fig. 10) 

Part No. Description Part No. Description 

131000 Retractable Pin Spring Washers 131048 Pickup Cartridge Hinge Damper Felt 
131001 Motor Mounting Screw 131049 Tone Arm Post Complete 
131002 Shakeproof Motor Housing and Bracket Lock 130748 Cutter Head with Leads 

Washer 131051 Cutter Head Bumper Cork (Magnetic) 
131003 Hex Nut for Pivot Post 131052 Cutter Arm Complete (Magnetic) 
131004 Mounting Bracket Assy. Washer 131053 10" Weighted Turntable (1 /' one piece T. T.) 
131005 Lead Clip Mtg. Screw Lock Washer 131054 Mounting Bracket Assy. Screw Nut 
131006 Motor Mounting Screw 131055 Motor Plate Rubber Grommet 
131007 Retractable Pin Spring Screw (For 2 piece T. T.) 131056 Tone Arm Support Lock Washer 
131008 Adjusting Screw (Follower Arm) 131057 Mounting Plate Grommet Sleeve 
131009 Aux. Shaft Housing Mounting Screw 131058 Turntable Drive Disc Thrust Washer 
131010 Retractable Pin Spring Screw (For %' one 131059 Rotor Shaft Pulley Set Screw (%' Shaft) 

piece T. T.) 131060 Turntable Drive Disc Clip 
131011 Aux. Shaft Housing and Motor Mounting Screw 131061 Aux. Shaft Housing Assy. 

Washer 131062 Lead Screw and Pinion Assy. 
131012 Cutter Arm Mtg. Screw Washer 131063 Lead Screw End Thrust Screw 
131013 Turntable Shaft Locking Screw 131064 Lead Screw End Thrust Screw Nut 
131014 Pivot Saddle Plate Adjusting Screw Nut and 131065 Motor Mounting Plate 

Cutter Arm Holding Bracket Screw 131066 Rotor Shaft Pulley (For 9(r' Shaft) 
131015 Turntable Shaft Locking Screw Nut 131067 Turntable Drive Disc Tension Spring Holder 
131016 Adjusting Screw Nut (Follower Arm) 131068 Turntable Drive Disc Tension Spring 
131017 Cutter Arm Holding Bracket 131069 Turntable Shaft 
131018 Follower Arm Complete 131070 Aux. Shaft Housing Complete 
131019 Pivot Post Bushing 131071 Turntable Drive Disc Complete 
131020 Tone Arm Support 131072 Turntable Drive Disc Mtg. Bracket Assy. 
131021 Base Plate Complete (Less Switch, Etc.) 131073 Motor Mtg. Plate Complete 
131022 Pickup Cartridge Mounting Screw 131074 Retractable Pin Spring (For 311' one piece T. T.). 
131023 Pickup Cord Clip 131075 Retractable Pin (For y" one piece T. T.) 
131024 Pickup Cartridge (ONLY) 131076 Rotor Shaft Pulley (For Vie' Shaft and two 

MGS-130570 Recorder Base Assy. Complete (110 V.-60 Cy.) piece T. T.) 
MG8-130570 Recorder Base Assy. Complete (110 V.-50 Cy.) 131077 Rotor Shaft Pulley Set Screw (3 Shaft) 

131026 Tone Arm Assy. 131078 Rotor Shaft Pulley Support Ring 
131027 Tone Arm Complete 131079 Rotor Shaft Pulley (For W one piece T. T. 
131028 Lift Lever 131080 Retractable Pin Spring (For two piece T. T. 
131029 Tension Adjusting Screw Lug 131081 Retractable Pin (For two piece T. T.) 
131030 Cutter Head Tension Spring 131082 10" Weighted Turntable (two piece T. T.) 
131031 Cutter Arm Mtg. Screw 130820 Motor -110 Volt, 60 Cycle 
131033 Saddle Bushing Set Screw ' 130634 Needle Screw-Tone Arm 
131034 Pivot Saddle Plate Adjusting Screw 130633 Needle Screw-Cutting Arm 
131035 Pivot Saddle Plate Assy. 131126 Spring -50 Cycle-Motor Bushing 
131036 Cutter Arm Holding Bracket Screw 130628 Spring-Base Mounting (8 11:e..) 
131037 Pivot Post Straddle Plate 38085 Wing Nut-Base Mounting (4 Req.) 
131038 Tone Ann Support Bumper 130625 Screw-Base Mounting (4 Req.) 
131039 Pivot Post Return Spring 130626 Stirrup-Shipping Clamp (4 Req.) 
131040 Lead Clip Screw 130901 Cutting Nddle (1) 
131041 Lead Clip 131785 Motor Bushing-Change 50 to 60 Cycles 
131042 Tone Arm Post Washer 47339 Play Back Needles (Pkg. 10) 
131043 Tone Arm Washer 
131044 Tone Arm Post Nut 
131045 Pivot Post Bushing Lock Washer PRICES SUBJECT TO CHANGE 
131046 
131047 

Follower Arm Shaft Washer 
Follower Arm Stop 

WITHOUT NOTICE 

FOR OPERATION AND SERVIC ING 
DATA SEE GENERAL INDUSTRIES 
MODEL R-70 
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DETROLA CORP. 

MANUAL REJECT KNOB 

FEGORD ALIGNMENT PLATE 

AUTOMATIC RECORD SUPPORT 

R° SPINDLE -j 
PIN FOR REPRODUCING 
HOME RECORDINGS 

"FEATHER'r' 
WITH "EVERLASTING' MEE!) 

AUTOMATIC TRIGGER 

FIG. 2 
NEW GEARLESS RECORD 

CHANGER 
This machine will play and automatically 

change a series of up to twelve ten -inch 
records or a series of up to ten twelve -inch 
records. Any ten or twelve -inch record of 
the 78 R.P.M. type with either a standard 
eccentric or spiral stopping groove will op- 
erate this machine automatically. 

Very old records that have not a standard 
eccentric or spiral stopping groove can be 
played semi -automatically by operating 
the reject lever at the conclusion of each 
selection 

MODELS N-100, N-200 

FIG. 3 
PLAYS HOME RECORDINGS 

To provide adequate protection for your 
most valued recordings and at the same 
time relieve you of the necessity of chang- 
ing needles, this machine was designed to 
use an "EVERLASTING" needle in con- 
junction with its "FEATHERWEIGHT" 
tonearm. This needle will faithfully repro- 
duce many thousands of recordings with 
minimum wear of your records. 

The turntable has a pin for reproducing 
home recording discs at a constant speed. 

This machine operates on 110 volt -60 
cycle current only. 
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MODELS N-100, N-200 DETROLA CORP. 

FOR AUTOMATIC OPERATION 
1. Turn automatic record support for the size of record to be played -10 -inch or 12-inch-and flip the record alignment plate away from the turntable. 
2. Tonearm should be moved to engage notch marked "A" (automatic) on base of tonearm. (See Fig. 3). 
3. Place a series of up to twelve ten -inch records or a series of up to ten twelve -inch rec- ords on center spindle and automatic record support. Flip record align- ment plate on to records. 
4. Move control lever to "ON" position, hold for about 1/2 second to start automatic operation, then release. 
THE AUTOMATIC REJECT OPERATION 

If, while playing a record, you desire to skip the 
remainder of the recording and pass immediately 
to the next record of the series, move the control 
lever to "REJ" (reject) position, then release. 

THE MANUAL REJECT OPERATION 
If you desire to skip a number of records: 

1. Lift the tonearm off the record and place in its 
normal or rest position, clear of the records. 

2. Turn the manual reject knob clockwise, then 
release, dropping one record. Repeat until de- 
sired record is obtained, then carefully replace 
needle on edge of recofd. 

TO REMOVE RECORDS 
Always drop all the records from the automatic 

record support (see "manual -reject operation") 
before removing the records from the spindle. 
1. Flip record alignment plate away from 

records. 
2. Remove tonearm to its normal or rest position. 
3. Lift records vertically. 

TO PLAY HOME RECORDINGS 
To play a home recording disc, up to 10 inches in 

diameter, move control lever to "OFF" position, 
then: 
1. Turn automatic record support for a 12 -inch 

record. 
2. Tonearm should be moved to engage notch 

marked "H" (home recording) on base of tonearm 
(See Fig. 2). 

3. Move control lever to "ON" position and allow tonearm to go through its record changing 
cycle If the home recording disc is 10" in diam- 
eter, the tonearm will fall correctly on the rec- 
ord; but for smaller records, the tonearm must be placed on the record by hand. 

4. At the conclusion of the home recording selection, 
either return the tonearm to the rest position by hand or move the control lever to "REJ" posi- 
tion, then release. 

SEMI -AUTOMATIC OPERATION 
Old records that have neither a standard eccen- 

tric nor spiral finishing groove do not operate the automatic trip mechanism. They may be played 
either in a series or singly by moving the control lever to the "REJ" position at the conclusion of each 
selection. 

TECHNICAL SERVICE DATA 
1. There is no strain on the mechanism when the 

tonearm is accidentally rotated during its cycle. 
Merely return the tonarm to engage its proper 
notch-"H" for playing home recording discs or 
"A" for standard records. 

2. The height -gauge prevents vertical shocks from 
reaching the mechanism. Rotate the height - 
gauge until the needle is approximately 1/16 
inch below the top surface of the turntable. 

3. The set screws for adjusting the tonearm are 
above the motorboard. If it is necessary to 
loosen these screws while servicing, reset as fol- 
lows: Tighten one set -screw, turn on the motor, 
allowing the changing cycle to proceed until the 
tonearm starts to drop, at which point turn off 
the motor, stop the turntable before the tonearm 
has completed its drop and loosen the set screw. 
Then, while holding the tonearm over the record 
so that the needle is midway between the outer 
edge of the record and the beginning of the re- 
cording, tighten the set screws. 

4. The automatic record support can be turned in 
either direction when adjusting for 10 -inch or 

12 -inch records. The record support post is 
gauged in production so that the distance from 
the edge of the automatic record support when 
adjusted for playing 10 -inch records to the near- 
est edge of the center spindle is 4 27/32 inches. 

5. The record changer is adjusted in production so 
that the automatic mechanism is tripped when the 
needle is between 1 21/32 and 13/4 inches from 
the edge of the center spindle. This adjustment 
is made by carefully bending the bracket that is 
formed down out of the tonearm trip lever (the 
tonearm trip lever is the 3/4 inch wide steel strip 
with knurled end under the sub panel which ro- 
tates with the tonearm). Bending this bracket 
away from the tonearm bearing will cause the 
automatic mechanism to be engaged when the 
needle is at a greater distance from the spindle 
and bending the bracket towards the tonearm 
bearing will cause the engagement to occur when 
the needle is at a lesser distance from the spindle. 

6. When replacing the four speed nuts that fasten 
the bottom strap, drive the three small speed nuts 
up tight with a hammer, but replace the large 
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DETROLA CORP MODELS N-100, N-200 

speed nut on the center spindle firmly with the 

fingers. 

7. The three main bearings are made of "Oilite" 
bronze. They contain an oil supply sufficient for 

the life of the machine. After two years of normal 

use add three drops of oil to the two felt washer 
reservoirs on the main motor bearing, a drop on 

the rubber tired motor idler pulley bearing and 
two drops on the ball thrust bearing at the bottom 

of the center spindle. Operation of any record 
changer below normal room temperature will re- 
sult in reduced turntable speed and consequently 
poor reproduction. 

Keep the rubber belt and the rubber tire of the 
motor idler pulley free of grease, oil, and dirt. A 
cloth dampened with naptha is recommended for 
cleaning these rubber parts. 

C'AUTION 

WARPED RECORDS 
To prevent warpage, do not leave your records on 

the supports when the machine is not in use. We 
suggest that you keep your records in an album or 

cabinet in order to keep them flat and free of dust. 

Badly warped records will slide while playing 
and reproduce poorly. You can flatten your warped 
records by pressing them between flat surfaces for 

several days in a warm place. 

DO NOT MIX RECORDS 
Do not mix 10 -inch and 12 -inch records in a series 

or stack. 

THE NEEDLE 
We have provided you with a fine needle of 

special steel. Together with the crystal it forms the 
one delicate part of this machine and deserves care. 

Never leave the needle resting on a record or the 

turntable when the machine is not in use. If 

needle becomes damaged by accident, replace im- 

mediately. Never replace a used needle in the 

tonearm-because the needle assumes the con- 

tour of the record groove and readjustment will 

cause excessive wear of your records. Flat of needle 

should be parallel to head of tonearm. 
REPLACEMENT PARTS 

N -149-S Tonearm complete (including tonearm lift assembly) 

N -155-S Tonearm lift assembly 

L -26-S Crystal (Wireless changers use L-24) 

Needle 

Shielded pickup cable 

N -167-S Manual reject knob (including lockwasher and dress washer) 

N -148-S Cam for same 

N -161-S Record alignment plate (including rubber bumpers and spring) 

N -129-S Cam shoe and shaft assembly (including spring) 

N -168-S Turntable 

N -160-S Motor complete 

Rubber tired motor drive pulley (including washers and hairpin) 

N -165-S Switch 

N -132-S Center spindle and Oilite bearing assembly, hairpin cotter, bottom strap and belt guide. 

N -173-S Ball bearing race 

N -171-S Felt washer 

N -172-S Thrust washer 2 Req. 

N -188-S Rubber belt 

N -140-S 41/2 inch diameter drum and bearing 

N -137-S Master cam assembly (including spring brake) 

N -118-S Tonearm trip assembly (including spring and 'C' washer) 

N -122S Ratchet release assembly (including spring, washer and hairpin) 

N -187-S Speed nut (center spindle) 

N -174-S Speed nut (strap support) 3 Req. 
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MODELS F26-2, F26-3, 
F29-2, F29-3 

FAIRCHILD AVIATION CORP. 

Model F26-2 Recorder consists of Model F26-3 Recorder consists of 

1 Unit 199-2 Portable Recorder Mechanism 1 Unit 199-3 Portable Recorder Mechanism 
1 Unit 214-3 Cutterhead 1 Unit 214-3A Cutterhead 
1 Unit 219-2 Portable Recording Amplifier 1 Unit 219-2 Portable Recording Amplifier 

Model F29-2 Recorder consists of 

1 Unit 199-2 Portable Recorder Mechanism 
1 Unit 220-2 Auxiliary Portable Recording Mechanism 
2 Unit 214-3 Cutterheads 
1 Unit 219-2 Portable Recording Amplifier 

Model F29-3 Recorder consists of 

1 Unit 199-3 Portable Recorder Mechanism 
1 Unit 220-3 Auxiliary Portable Recording Mechanism 
2 Unit 214-3A Cutterheads 
1 Unit 219-2 Portable Recording Amplifier 

The outline drawing illustrates the cable connections required to set up either a single turntable recorder, Model F26-2 or F26-3, or a double 
turntable recorder, F29-2 or F29-3. 
Place the two recorder mechanisms side by side as close together as pos- sible. Stand the recorder amplifier trunk at the right of the group; the trunk should stand upright with the control panel facing the operator. 

OPERATING PROCEDURE 

A. As a Public Address Amplifier 

1. The Unit 219 Recorder Amplifier is required only. 
2. Connect microphone cable into MICROPHONE socket, (Be sure impedance of microphone and amplifier are properly matched.) 
3. Connect power cable into A. C. LINE socket. 
4. INPUT selector switch to MICROPHONE. 
5. OUTPUT selector switch to LINE. 
6. SPEAKER VOL. to MAX. 
7. POWER switch ON. Red warning lamp will light indicating that power is on. After about thirty seconds to allow amplifier tubes to warm up, the equipment is ready for operation, 
8. Set VOLUME and TONE controls to whatever position gives the desired sound and tone quality from the speaker on the amplifier trunk. 
9. If the microphone is too close to the loud speaker, it will be necessary to keep the volume control turned down; otherwise, a howl will be heard in the loud speaker dud to acoustic feedback between the microphone and the speaker. Separation of the two will permit using a high sound level. Placing the diaphragm of the microphone at right angles to the speaker and off to the side of the speaker will minimize this effect. 

10. As many as ten additional speakers can be added to the installation. Connect speak- ers to the 500 LINE jack on the amplifier panel, Set OUTPUT selector switch to LINE position. 
11. Note that the internal speaker has an independent volume control SPEAKER VOL. which can be set to MAX., intermediate, low or OFF positions. Therefore, the amplifier 

can be used in a separate room from the other speakers. The VOLUME control may be set to the level required for the outside speakers. The internal speaker volume can then be adjusted to desired level and used to monitor the outside speakers. 

B. Playing Back Records 

1. Plug PICKUP CABLE and RECORDER CABLE into respective sockets on Recorder Amplifier 
Panel. 

2. Connect power cable into A. C. LINE socket. 
3. INPUT selector switch to P. U. 
4. OUTPUT selector switch to LINE. 
5. SPEAKER VOL. switch to MAX. 
6. POWER switch "ON". Red warning lamp should light to indicate that equipment is 

turned on. 
7. Insert type needle recommended for record in Pickup and firmly secure needle in 

place with set screw. 
8. Turntable motor switch ON. 
9. Lower Pickup needle into record groove. 

10. Set VOLUME and TONE controls for desired volume and tone quality. 
11. Extra speakers can be used by following instructions given in Item A-10 above. 

C. Microphone Recording 

1. Connect power cable into A. C. LINE socket. 
2. INPUT selector switch to MIC. 
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rjODFTZ F26-2, F26-3, 
F29-2, F29-3 

FAIRCHILD AVIATION CORP. 

3. SPEAKER VOL. switch to OFF if microphone is used close to amplifier to prevent feed- 

back between microphone and speaker. 
4. OUTPUT switch to REC. 
5. POWER switch ON. 
6. TONE control at 2.5, although position will vary depending on recording conditions. 

After some practice, recordist will use his own judgment. 
7. Adjust VOLUME control while speaker is talking into microphone so that average peak 

swings of the CUTTER LEVEL meter needle reach the "0" reading in the meter scale, 
while occasional momentary peaks may hit plus 4 to 6. 

8. Carry out instructions on Recording Procedure on Turntable.Mechanisms in Paragraph E 

below. 
9. When extra external loud speakers are used in an auditorium to reinforce the speak- 

er's voice while simultaneously recording the speech, the Recording Equipment is 

usually kept in an adjacent room. The program is monitored by the amplifier's built- 

in loud speaker. The external speakers are connected into the 500 LINE jack on 

Amplifier Control Panel. The OUTPUT selector switch must 'be at BOTH. The cutter - 

head and the external loud speakers share the output power in this switch position. 

If the recording equipment is in the same room as the microphone, a pair of head- 

phones can be used to monitor the recording. Plug headphones in the PHONE MONITOR 
jack. 

D. Radio or Broadcast Recording 

1. Connect power cable into A. C. LINE socket. 
2. Connect plug from 500 ohm output of radio set or broadcast line into 500 OHM LINE 

lack. 
3. INPUT selector switch to LINE. 
4. SPEAKER VOL. switch to MAX. or any other volume position desired by recordist. 

5. OUTPUT switch to REC. 
6. POWER switch ON. 
7. TONE control at 2.5, although this position depends on recording conditions. It 

should be set to whatever position gives best results in the opinion of the record- 

ist. 
8. Radio Program must be carefully turned in on radio set to exact resonance. Adjust 

VOLUME control so that average peak swings of the CUTTER LEVEL meter needle reach 
the "0" reading on the meter scale. Occasional momentary peaks may reach to plus 4 

or 6. 

9. Carry out instructions on Recording Procedure on Turntable Mechanism in Paragraph E 

below. 

When extra external speakers are to be used simultaneously with recording, the extra 

speakers must be connected into 500 LINE jack on Amplifier Control Panel and the 

OUTPUT selector switch must be set to BOTH. In this position, half of the amplifier 

output is fed to the cutterhead and the other half to the external speakers. 

E. Recording Procedure on Turntable Mechanism 

1. Plug Pickup Cable and Recorder Cable into respective sockets on Recorder Amplifier 

Panel. 
2. Place blank disc on turntable. If disc has stop pin hole then fit it over corres- 

ponding stop pin on turntable, screw on clamping nut to prevent slipping. 

3. Set turntable speed knob for either 33-1/3 or 78 RPM. 
4. Select desired pitch and direction of cut. A pitch of 118 will be used in general. 

Consult Recording Time Chart for recording time for each pitch at 78 and 33-1/3 RPM. 

On acetate -coated discs, cut from inside to outside. This is the general practice 

to avoid the difficulty of keeping the shavings from interfering with the cutting 
of a record. A brush, C199 -A34, can be supplied to mount on the turntable to clean 

off the shavings should it be necessary to cut "outside -in". 
5. Throw turntable motor switch ON. When equipment is cold, it is good practice to 

allow a ten minute warm-up period so that the parts are thoroughly lubricated, warm- 

ed up and running smoothly. 
6. Invert cutterhead to insert cutting stylus. If aluminum 

discs are to be recorded, insert diamond stylus in front hole on cutterhead. For 

acetate -coated discs, insert steel or sapphire stylus in rear hole. CAUTION: Avoid 

stripping thread on stylus set screw. 
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F. Continuous Recording - Double Turntable Operation 

1. See outline drawing for the set-up on the Recording Amplifier and the two turntable Mechanism Assemblies for making continuous recordings. 

The circumstances prevailing during a continuous recording will be that of one turn- table recording nearing completion while the second turntable has a fresh side of a disc clamped upon it. The second cutterhead on the Auxiliary Recorder Turntable is placed ready to start cutting as soon as a slight pause in the program is anticipat- ed, whereupon the power is switched to the second cutterhead. 

The operation is similar to the Single Turntable Mechanism Procedure outlined in Paragraph E above. The Left Turntable must be completely set up in readiness for making a recording before the record on the Right Turntable is finished. The Left Turntable should be rotating with the cutterhead directly over the starting groove on the blank disc. When there is thirty to sixty seconds recording time left on the Right Turntable, drop the cutterhead stylus on the Left Turntable disc, cutting several blank grooves until there is a momentary break in the program, such as ap- plause or the introduction of a new speaker. At this appropriate moment, throw the Cutterhead switch from RIGHT to LEFT, which starts the recording on the Left Turn- table and finishes the recording on the Right Turntable. The Right Turntable is then unloaded and made ready for a blank disc before the recording time is finished on the Left Turntable. 

O. Duplication of Records 

1. Set up the two turntable mechanisms and recording amplifier as in outline drawing. 2. In this description, the left turntable shall be selected for playing back the master record into the input of the recording amplifier. The duplicate record shall be made on the right turntable. The turntables can be used in a reversed manner, if desired, by reversing the position of the PICKUP and the CUTTER switches as stated in the text under Item 6 and 7 below. 
3. INPUT selector switch to P. U. 
4. SPEAKER VOL. to MAX. or any intermediate position desired. 
5. OUTPUT selector switch to RECORD. 
6. PICKUP switch at LEFT. 
7. CUTTER switch at RIGHT. 
8. POWER switch ON. 
9. TONE CONTROL at 2.5, although position will vary depending on recording conditions. Recordist may use his own judgment after some practice, setting this control to get best results. 

10. Carry out instructions "Recording Procedure on Turntable Mechanism" in Paragraph E above on the right hand turntable. 
11. Place master record on Left Turntable, insert type of playback needle recommended for the record in the Pickup and firmly secure needle in place with set screw. 12. Left Turntable motor switch ON. 
13. Lower Pickup into. the record groove. 
14. Adjust VOLUME control so that average swings of the CUTTER LEVEL meter needle reach "O with occasional peak swings reaching plus 4. 
15. It is desirable not to record the harsh clicking noise which occurs when the Pickup 

is lowered into the master record sound track at the beginning of the duplicating operation. This can be avoided by playing the first part of the master record with the equipment as set up above except that the cutter is not in operating position on the blank disc. Adjust the volume control to the position which gives the correct operating level on the CUTTER LEVEL meter, and make a note of the dial reading on the VOLUME scale. 

Turn VOLUME control to zero, lower cutterhead on right turntable into operating po- sition, lower pickup gently into starting groove of master record and gpadually raise the VOLUME control up to the setting previously noted. In this manner the duplicated record can be free from any disturbing noises introduced in the dupli- cating process. 
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FAIRCHILD UNIT 199/220 RECORDING MECHANISM 

Handling and Packing - This is a piece of precision equipment containing finely 
machined parts closely adjusted for performing accurate work. While it is sturd- 
ily built and good for many years of service with proper care, a hard "jolt" or 
two in handling may necessitate an expensive trip to the factory for repairs or 
readjustment. Therefore, please observe the following points in handling: - 

In carrying the cases for short distances by hand, AVOID BUMPS AND ALL 
SHOCKS. 

In STORING for any length of time exceeding an hour or two, LAY THE RECORD- 
ER FLAT, TURNTABLE UP, as in operation. In transporting in any vehicle 
carry in this same position removing turntable if roads are rough and stor- 
ing it in top of trunk. Carried in this manner on the cushions of the auto- 
mobile seat secured by strap to avoid falling between seats, Several of our 
recorders have been carried over 50,000 miles during a period of eighteen 
months with little or no difficulty in hundreds of exacting demonstrations. 
However, the operator was very particular to avoid sudden shocks to the 
trunks through careless handling. There is no reason why you cannot do as 
well by exercising the same care. 

Remove cutterhead and always fasten securely in the place provided when 
moving recorder about. 

Secure the cutterhead carriage by a rubber band. Be sure it does NOT 
engage the feedscrew to avoid stripping the threads. 

When corresponding please mention the unit number and the serial number of 

the equipment which you are discussing. 

Application - The Fairchild Unit 199 or Unit 220 Recording Mechanism has been 
designed primarily for portable field service to meet the requirements of direct 
recording and the playback of recordings. The equipment is extremely flexible; 
usable either indoors or outdoors and set up in a few minutes with plug-in 
connectors. 

For recording and playback the unit is provided with cables and plugs for in- 
stantaneous hookup to the Fairchild Unit 219 Amplifier. This combination provides 
a complete, self-contained, portable outfit for the direct recording of voice, 
music and sound and for the direct playback of this recording. 

The Unit 199 or Unit 220 Recorder is supplied with a Unit 214-3 Cutterhead and 
matching transformer F43-19 for operation on a 500 ohm line at 20 db. power level. 

The Unit 220 Auxiliary Recording Mechanism differs from the Unit 199 Recording 
Mechanism only in this respect - a pair of selector switches is added on the pane 
to instantaneously switch from left to right cutterhead and from left to right 
pickup; a pair of input sockets is added on the panel to connect the cutterhead 
cable and the pickup cable on the Unit 199 Recorder to the control switches on 
the Unit 220 panel. 

The recording mechanism is contained on a single aluminum panel 17 x 21 inches. 
The panel may be removed from the trunk and flush mounted for permanent studio 
installation. 
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MODEL 199/220 

General Adjustments - 

FAIRCHILD AVIATION CORP. 

1. Turntable Speed - The sixteen pound turntable is driven by an 1800 
R.P.M. synchronous motor through a 54 to 1 gear and worm. It rotates 

at 33.3 R.P.M. when the shift pin, extending through the turntable shaft, 

is pressed dour. It rotates at 78 R.P.M. when the pin is pulled upward. 
The "OFF -ON" switch on the right of the panel operates the turntable 
driving motor. Always shut off the motor when shifting speeds to avoid 
unnecessary strain on gear drive assembly. 

2. Pitch - The record may be cut ata pitch of 98, 118, 141 or 1611ines per 
in -Z7 The removable cover plate on the right side of the overhead feed - 

screw mechanism encloses the four pitch gears. The pitch is stamped on 

the gear shoulder. The desired pitch gear is locked on end of feedscrew 
shaft by means of slot in gear and cross pin on feedscrew. The spare 

gears are stored on the gear retainer pin provided for that purpose. 
Consult the Recording Time Chart for data on the recording time available 
at 33.3 or 78 R.P.M. at pitches of 98, 118, 141 and 161 lines per inch. 

3. Direction of Cut - The record may be cut either "inside -out" or "outside - 
in'. On acetate coated discs it is recommended that cutting direction be 
from inside to outside to avoid the difficulty of keeping the shavings 

from interfering with the cutting. A Brush C199 -A34 can be provided to 
mount on the left front corner of the recorder panel to clear off the 
shavings should it be necessary to make "OUTSIDE -IN" cuts. 

Direction of Cut Lever is accessible by removing the cover plate on the 
right side of the overhead feedsorew mechanism. The desired direction 

of out is set by engaging either the "IN" or "OUT" gear on the gear shift 
lever with the pitch gear on the feedscrew. 

4. Stylus Angle of Cut Adjustment - The Angle of Cut Screw on the cutter - 

head support casting permits adjusting the position of the cutterhead 

for the required stylus cutting angle. 

5. Depth of Cut - The cutterhead supplied with the recording mechanism 

has a Depth of Cut Control Knob for controlling the depth of cut when 

recording on acetate or similar materials, 

6. Turntable Stop Pin and Clamping Nut - There is a removable stop pin on 

the two inch diameter of the turntable to prevent discs provided with 

suitably located stop pin holes from slipping while recording. The stop 

pin may be removed with a screwdriver when recording on discs which do 

not have these stop holes. A clamping nut with a right hand thread is 

supplied for holding diso securely to turntable. 

The removable record stop pin may get mislaid when removed from turn- 

table. To prevent this possibility, it may be secured in threaded hole 

approximately one inch above "OFF -ON" switch. 

7. Feed Screw Engagi n Lever - The feed screw engaging lever on the left 

side of the as tterhead carriage when moved forward causes the feed 

clutch to engage with the feed screw. This operation moves the cutter - 

head carriage across the record surface at the desired pitch and direc- 

tion of cut previously set by the recordist. 
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8. Cutterhead Lowering Lever - The cutterhead Lowering lever, on the right 
side of the cutterhead carriage, when moved forward causes a cam to 
lower the cutterhead on the record surface. 

9. Cutterhead Lockout and Washer - The cutterhead must be held firmly on 
the carriage casting with the spring washer and the shoulder screw. 
The outline drawing clearly shows this method of assembly. When proper- 
ly tightened, the cutterhead can be rotated from the recording position 
back to a position where it is convenient to inspect or replace the 
recording stylus. 

10. Pickup - The Fairchild Unit 209 Pickup has an adjustable counterweight 
and calibrated scale for varying the needle pressure from one to three 
ounces. In playing back acetate or aluminum records a two ounce press- 
ure is generally satisfactory. then a steel needle is used on aluminum 
records, use only a one ounce pressure. 

11. Record Time Scale - The record time scale shows the recording time in 
minutes for each pitch and turntable speed, cutting "inside -out" or 
"outside -in". The left end of the scale shows the turntable speed (78 
or 33.3 RPM) for the respective scale and the right end shows the pitch 
of 98, 118, 141, or 161. The numerals along the graduation of the 
scales indicate the minutes of recording time. Rotate the scale into 
that position corresponding to the pitch gear and the turntable speed 
which you intend to use. 

Before recording and while turntable is not rotating, lower the cutter - 
head so stylus bears on outer diameter of record about a quarter inch 
from edge. Align Record Time Scale until index pointer on carriage 
lines up with desired recording minutes on scale. Slide cutterhead to- 
ward center of disc until index pointer is at "zero". This locates the 
starting groove for a record which has the required recording time, pitch 
and turntable speed, while still utilizing the outer part of the record 
Inhere the quality of reproduction is the best. 

MAINTENANCE ADJUSTMENTS - The Fairchild Recording Mechanism has adjustments 
provided at all important points. These are carefully set at the factory and 
locked at the position for best operation. Readjustments may be required from 
time to time either on account of loosening due to moving the equipment around 
or to general wear. 

1. Vibration - Excessive vibration can be reduced by realigning the motor 
cradle suspension beneath the panel. The motor cradle is supported 
on four springs. The height of each spring is adjustable by means of 
a stud and looknut. The adjustment is very oritical, only a fraction 
of a turn being required to make a considerable difference in the 
vibration level. 

The rubber coupling connecting the motor to the drive may cause vi- 
bration if it is torn or if the cement loosens between the rubber and 
the collar. There are two end thrust adjustments on the two speed 
drive, the worm end thrust setscrew and the gear end thrust setscrew. 
These may be readjusted after a period of time to remove vibration 
arising from wear in the gear and the worm assembly. 
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2. Groupin - Grouping may be removed from a record by the correct ad - 

jus len of the feed screw and carriage. The feed screw is provided 

with an end thrust screw and locknut which presses a steel ball 

against the left end of the feed screw. The right end of the feed 

screw bears against a thrust washer backed up by a spring which keeps 

the feed screw thrust directly against the steel ball under all oper- 

ating conditions. See that ends are fully lubricated and set end 

thrust screw until there is no perceptible end play in the feed screw; 

also with feed screw clutch engaged and pitch gear removed, the feed 

screw must rotate without any binding spots. The carriage assembly 

rolls along the two guide rods on three rollers. There are four set 

screw adjustments beneath the two front rollers to restrict the carri- 

age motion to a transverse motion only. These hardened ball surfaces 

bear on the undersurfaces of the front guide rod one hundred and 

twenty degrees from the roller contacting surface. The set screws 

are set up so that carriage is exactly centered on front guide rod 

and carriage rolls smoothly past the highest spot which may be on 

guide rods. The set screws are locked by putting Duco Household 

Cement on the threads. This adjustment is critical and was made at 

the factory. It should not be disturbed unless the replacement of 

parts has made it necessary. 

Lubrication: The recording mechanism must be lubricated at regular intervals 

to insure smooth, quiet operation and long life of the operating parts. Use a 

high grade light machine oil. 

Under normal operating conditions the equipment should be oiled regularly every 

month. A more frequent lubrication may be necessary when the equipment is 
in 

continuous operation. 

1. Motor - The front and rear bearings of the motor are lubricated through 

two oil pipes located at the bottom of the gear pitch housing. Remove 

the cover on the end of the gear pitch housing; there are two red tip- 

ped oil pipes just below the slotted opening in the panel. Lubricate 

each oil pipe every month with about ten drops of oil. 

2. Drive Shaft Bearing - The drive shaft which operates the overhead feed 

screw runs in a bearing which requires lubrication. This oil pipe is 

located in the pitch gear housing; it is directly behind the large dia- 

meter drive gear; the tip of the oil pipe is painted red. Squirt about 

ten drops of oil in this pipe every month. 

3. Pitch Change Gears - With the pitch gear cover removed and the mechan- 

ism operating, oil the bearing and gear teeth of the large drive gear, 

the "IN" and *OUT* gears and the pitch gear on the feed screw; push the 

*Direction of Cut" arm in and out several times while applying a few 

drops of oil to the bearing on which it slides. 

4. Feed Screw Carriage - A general lubrication is necessary on the bear- 

ing and engaging surfaces of the overhead feed 
screw carriage mechanism. 

Maintain a light film of oil on the surfaces of the guide rods and the 

feed screw. The cutter carriage rolls along the guide rods on three 
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rollers which are packed with sufficient grease so as to require lubrica- 
tion only at intermittent intervals; an occasional few drops of oil will 
stop any squeaks from these rollers. The cutterhead support arm moves 
vertically on a ball bearing adjustable hardened cone seat; this pivot 
point must be kept frictionless by applying a few drops of oil on each 
bearing. The feed screw clutch rides against a machined face on the 
cutterhead casting; these faces should preferably be lubricated with a 
light bodied bearing grease although machine oil wil serve the purpose; 
also maintain an oil film on the thread engaging surface of this clutch. 

5. Two Speed Drive - The two speed turntable drive mechanism should be 
lubricated every month; there is a hole in the turntable which gives 
access to an oil cup and two oil holes (painted red). The turntable 
should be removed every six months and the breather cap nut removed on 
the top face of drive to check the oil level. Use Esso #1 or an equiv- 
alent grade of oil and fill until level is 1 3/4 inches below top face 

of drive cover as measured with a small rod. 

6. Pickup - The pickup arm moves vertically and horizontally on four ball 
bearing adjustable hardened cone seats. Apply a drop of oil in each 
bearing every month. 
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214-3A 
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APPLICATION - The Fairchild Unit 214-3A Cutterhead has been designed for direct lateral 
recording of sound at 33-1/3 or 78 revolutions per minute on aluminum discs, plasticized 
cellulose nitrate or "acetate -coated" aluminum discs, plasticized thermo setting phenolic 
resin discs or gelatin composition discs. 

This cutterhead may be mounted on the Fairchild Unit 199 and Unit 220 Recording Mechanisms. 
For Unit 199 Recorders bearing serial numbers 610 and below and Unit 215 Recorders, serial 
numbers 59 and below, it is necessary to use the Unit 214-3D Cutterhead which has an 
adapter bracket attached for setting the cutting angle of the cutterhead. 

The cutterhead may be used on other makes of recording mechanisms by replacing the mount- 
ing ear on the back of the cutterhead with an adapter machined to mount on the feed car- 
riage assembly. The outline drawing below shows general mounting dimensions required on 
the cutterhead. 

It is recommended that the cutterhead be used with matching transformer F43-19 for connec- 
tion to a 500 ohm output amplifier. A power level of 20 decibels (0.6 watts) will drive 
the cutting stylus at an amplitude of 0.002" at 1000 cycles. 

It is recommended that the cutterhead be used with the matching network F43-33 and C214 - 
A28 for connection to a 500 ohm output amplifier. A power level of 24 decibels (1.5 watts) 
will drive the cutting stylus at an amplitude of 0.001" at 400 cycles per second (2.5 
inches/second stylus velocity). 

The Unit 246-247 Fairchild Recording Amplifier is especially recommended in recording with 
this cutterhead when the ultimate in performance is required and the equipment is intended 
for a permanent installation. 

The Unit 219 or 295 Fairchild Recording Amplifier is recommended for recording when the 
equipment must be portable and used out in the field. 

"FLOATED" AND "ADVANCE SHOE" CUTTING - There are two methods of recording in common use - 

the "floated" and the "advance shoe" cutterhead. Either method may be used when the cut- 
terhead is mounted on the Fairchild Unit 199-3 and Unit 220-3 Recording Mechanisms. 

In either case a perfect recording is dependent on the quality of the disc selected for 
recording. Discs that are warped or have a pronounced nonuniformity of the surface such 
as pits, bubbles, bumps or hard spots may result in defective records. 

The "floated" cutterhead requires a stylus pressure of about three ounces maintained by a 
spring adjustment and a stylus angle of 0 to 3 degrees normal to the record. The various 
types of record materials have different cutting characteristics so that the stylus pres- 
sure and angle should be adjusted to give the cleanest and most quiet cut. The depth of 
cut is dependent entirely on whether the record surface is flat and the material of uni- 
form hardness and thickness. The cutterhead will plough through the "ups" and"downs" of 
the disc surface producing deep and shallow grooving with consequent variations in surface 
noise. On badly warped discs the stylus may bite into the aluminum undersurface and ruin 
the stylus. "Wows" are also the direct result of an uneven record surface. 

The "advance shoe" on the cutterhead reduces these hazards considerably, especially on 
warped discs. The depth of cut is fixed by the distance between the riding surfaces of 
the advance shoe and the stylus point. The shoe pressure of twelve ounces helps to keep 
a uniform depth of cut despite the presence of hard and soft spots on the discs. 

However, failures due to uneven coating or excessive warping cannot be entirely eliminated 
by the advance shoe. Your disc supply is of the utmost importance. Discs supplied by 
Fairchild are inspected with reference to warping, thickness of coating and surface irreg- 
ularities. They are supplied with the requirements of the Fairchild Recorder in mind. 
They cost no more than other discs which may or MAY NOT consistently produce good record- 
ings. 

STYLII - The Cutterhead has two stylus holes in the stylus chuck. The front hole is 19 

degrees off normal to the recording surface for embossing aluminum discs with a polished 
diamond stylus. The rear hole is 6 degrees off normal for cutting "acetate -coated" and 
similar type discs with a steel or sapphire cutting stylus. 

The cutterhead is designed for use with a standard cutting stylus (5/8" long and 0.064" 
to 0.065" diameter). The "advance shoe" has sufficient travel for stylus lengths from 
9/16 to 11/16 inches to permit using resharpened stylii. 

We recommend Fairchild stylii for use with this cutterhead. Although others may be used 
successfully, ours are manufactured and inspected to specifications. Each sapphire and 
diamond is individually tested for surface noise and an inspection certificate is supplied. 
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The life of a sapphire stylus, depending on its care and use may range from zero to fif- teen or more hours of cutting time. Used on old dry discs or others with particles of foreign matter in the coating, the cutting edge may be dulled quickly. Cutting through to 
the aluminum will necessitate resharpening before the stylus can be used. 

The steel stylus may produce as fine a recording as the sapphire for up to 60 minutes re- cording time. Ordinarily the sapphire is at least four decibels quieter than the steel. 
Most recordists prefer to change the steel stylus after every fifteen minutes recording when the disc is for broadcast or pressing purposes. 

The diamond stylus used for aluminum recording has an indefinitely long life. With rea- 
sonable care, repolishing the diamond should not be necessary unless the stone is acci- 
dently chipped. 

RECORDING ON ACETATE - Successful recording on acetate requires careful attention to de- tails; otherwise, a large percentage of records will be spoiled. Nearly three quarters of 
a mile of shaving must be removed from a sixteen inch disc at 118 lines per inch. In order to cut a smooth, polished groove on the entire record, the cutting stylus must have a pre- cision cutting edge which does not dull too quickly. If this is not up to standard then 
the surface noice will be objectionable and the high frequency response will be limited. 
Th' stylus must be properly mounted and the disc surface lubricated to preserve this fine cutting edge. The following recommendations are offered from actual recording experience. 
It is believed to be the best technique for consistently obtaining satisfactory recordings. 

1. LUBRICATION - When recording on acetate, lubricate the disc before cutting with a thin coat of oil (Record Lubricant VJCOY) applied with a pad of lintless cotton cloth held on the rotating disc, working from inside to out. This is recommended for the following 
reasons: it provides a comparatively frictionless surface for the advance ball to ride on; 
it cleans the surface of dust, grit or shavings that might damage the cutting needle or 
collect under the advance ball; and, perhaps most important of all, it prevents the shav- 
ings from sticking to the disc and increasing the chance of "balling up" around the stylus. 
Only a VERY light coat of lubricant is needed. Too much makes the record "messy"; it collects dust and grit. NEVER use oil if recording is intended for processing and press- ings. The oil interferes with plating processes. INSTEAD, use a liberal application of the Record Fixer VJCTD evenly applied with a clean lintless pad. This dries quickly, leaving a slight white deposit which does not interfere with plating. DO NOT apply this Record Fixer until immediately before recording since the record surface becomes much harder after standing for any length of time after such treatment. 

2. THROW - The stylus may be set about 5 degrees from the normal position (cutting face normal to sound track) so as to throw the shaving slightly toward the center. The amount 
of throw varies with the diameter at which you may be cutting. At the five -inch center, where test custs are usually made at 33.3 R.P.M., if shaving throws about 1/4 inch it should be sufficient - less may be perfectly satisfactory. Round shank stylii are preferr- 
ed to those with flats on them as the former may easily be turned to throw the shaving as desired. 

To gauge the stylus throw requires considerable skill. The tendency is to install the sty- lus with a larger throw angle than necessary. In this case, the cutting edges of the sty- lus are not normal to the groove. Only one side of the groove is completely polished by the cutting edges of the stylus and causes an unnecessarily high surface noise. 

A stylus can be supplied with a flat on end of shank; the face of the stylus is ground at the correct angle to this flat to plow shavings toward center of record; the cutting edges are lapped parallel to this flat to maintain cutting edges normal to the groove, polishing both sides of the track. This stylus requires less skill to install and insures minimum surface noise. 

3. CUTTING ANGLE - Adjustment of the position of the cutterhead is easily made so that the angle of the stylus may be varied to suit various individual requirements. This is ac- complished by the control screw pressing on the seat at the rear of the head which, when 
turned clockwise, raises the front end of the cutterhead. Under usual recording conditions 
best results are obtained when the nose of the cutterhead is between zero and 1/16 inch 
lower than the rear. (Equivalent to stylus angle of 6 to 0 degrees from normal to the rec- 
ord). This may vary with different styles of cutting stylii. Cutting stylii that first 
tests may indicate to be noisy often become quiet when the angle is properly adjusted. 

4. DEPTH OF CUT - The depth of cut must be carefully adjusted on the sample test cuts. 
If too shallow a cut is made, the sound groove will not be deep enough for the pickup to 
track in. On the other hand, too deep a cut will increase the chance of penetrating the 
acetate coating (from .003" to .007" thick), cut into the metal under -surface and ruin the 
cutting stylus. 

Adjustment for depth of cut may be made with the Advance Shoe Control Knob. Each full turn 
of the knob advances the shoe by 0.00056 inches. The knob has eight vertical index lines 
spaced forty-five degrees apart. Therefore, turning the knob equivalent to one index line 
increases the depth of cut by 0.0007 inches. 
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5. SHAVINGS - With a good cutting stylus in proper adjustment and a satisfactory disc, 
little trouble need by experienced with the shavings on Fairchild Recorders. If the shav- 
ing starts to pile up, leave it alone; it will usually clear up of itself. This is hard to 
realize for operators of other recorders who have ruined many recordings because of shav- 
ings. Sometimes you may assist the clearing up process by blowing the shaving toward the 
center. Any touching or jarring of the cutterhead in this instance may ruin the groove. A 
specially designed brush, C199 -A34, is available for mounting directly on the front right 
corner of the Unit 199 and Unit 220 Recorder Mechanisms to take care of the shavings. This 
is absolutely necessary if you wish to cut from the "outside -in". 

6. RECORDING LEVEL - Recordists accustomed to other types of cutting heads are often in- 
clined to record at too low a level to avoid a "repeat". This results in a higher surface 
noise than is necessary. The volume indicator may swing to plus 24 and even plus 26 decibel 
on occasional peaks with no danger of "repeats" at 118 lines per inch. The only limitation 
is the quality which may break down or become generally unsatisfactory if the level is main- 
tained above plus 24 decibel for more than the momentary peak. Do not be continually moni- 
toring the volume control trying to hold a constant level. This destroys the natural dynam- 
ic volume range of the voice or music when played back. Rather, establish through a pre- 
liminary test the loudest level and set the volume control to peak at plus 24 or even plus 
26 decibel; then move the dial only as much as may be necessary to avoid too much surface 
noise during extremely low level passages. 

7. SOFT DISCS - Occasionally the recordist will encounter soft discs, particularly 
when recording outdoors in the summer. It may be necessary at times to experiment with 
sample record materials which are very soft. In these cases the advances shoe will score 
the record surface when the normal twelve ounce pressure is used. Attach the Stylus Pres- 
sure Spring (on the Unit 199/220 Recording Carriage) and reduce the stylus pressure to 
about six ounces. 

8. A dull stylus may cause the shaving to ball up. If in the midst of a recording, the 
only course open is to trust to chance it will "turn out all right" or switch over to a 
spare recorder and finish the recording on another disc. 

9. Do not record closer than 1/4 inch from the edge of the disc. Otherwise perfect 
discs may be rough at the edge. This is especially true of discs that are manufactured by 
the "whirled" coating process. 

10. Recordings intended for processing and pressings MUST be made on over -size discs. A 
16 inch pressing requires a 17.1 inch disc. The recorded portion MUST end, however at not 
over 15-3/4 inch diameter. 

OPERATING SEQUENCE ON ACETATE RECORDING WITH 'ADVANCE SHOE' - The sequence of operation 
which it is desirable to carry out when recording on acetate and using the "advance shoe" 
method is as follows: - 

1. Select a disc which is reasonably flat and free from bad surface defects. 

2. Select a recording stylus which has preferably been check for surface noise. Ex- 
perienced recordists prefer to file away their recording stylii by serial number and log 
the surface noise and actual recording time. By systematically keeping this data in 
leisure moments, it is possible to maintain a consistent standard of performance and pre- 
dict when it is necessary to discard or resharpen a dull'stylus. This practice minimizes 
the embarrassing discovery, only after an important recording is already started, that a 
stylus is bad. 

3. Swing cuttérhead to inverted position. Insert stylus fully into rear hole. Secure 
stylus firmly with the clamping screw after the cutting face has been set with the desired 
amount of "throw". A convenient tool for holding the stylus and making this throw adjust- 
ment accurately is shown in Figure 1. It may be easily made up or purchased from Fairchild. 

4. Turn Advance Shoe Knob clockwise until advance shoe will definitely prevent stylus 
point from touching record when cutterhead is swung back to the recording position. 

5. Lubricate the surface of the disc with the oil lubricant. 
3A 

6. Swing the cutterhead around to slightly past the horizontal position. The Angle of 
Cut Screw must butt against the stop on the rear of the cutterhead. The advance shoe 
should rest on record surface (not rotating). Turn Angle of Cut Screw clockwise until the 
stylus of the cutterhead is vertical totthe disc or slightly dragging. 

6. Swing the cutterhead around to slightly past the normal horizontal cutting position. 
The Angle of Cut Screw must butt against the stop on the rear of the cutterhead. The ad- 
vance shoe should rest on record surface (not rotating). Turn Angle of Cut Screw clock- 
wise until the undersurface of the cutterhead is horizontal with the disc or slightly 
nosed up. 
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7. Start a test cut on the five -inch diameter at 33.3 R.P.M. Turn Advance Shoe knob 
counter -clockwise until the stylus barely scratches the record surface. This is the "zero 

depth of cut". Turn the knob counter -clockwise equivalent to from 2.75 to 3.00 index lines 
engraved on the Advance Shoe Knob. Each index line is equal to increasing the depth of 
cut by 0.0007 inches. The recommended depth of cut is 0.002 inches. This may be checked 
by measuring the shaving with a micrometer. However, the experienced recordist can usual- 
ly judge the cutting depth by observing the shaving. Notice whether the shaving has the 
proper throw. Place pickup (connected to amplifier and speaker) in the blank groove and 
carefully listen for minimum surface noise while slowly turning the Angle of Cut Screw 
clockwise. The optimum angle is about three degrees dragging for the average stylii and 
record material. However, there is a difference in the cutting characteristics of some 

record blanks and it is advisable to adjust the stylus for minimum surface noise, particu- 
larly when using unfamiliar brands of record materials or stylii for the first time. Make 
any necessary readjustments during the test cut to secure the best result. 

7. Start to make a test cut on the five -inch diameter at 33.3 R.P.M. Turn Advance Shoe 
knob counter -clockwise until the stylus barely scratches the record surface. This is the 

"zero depth of cut". Turn the knob counter -clockwise equivalent to from 1.75 to 2.25 in- 
dex lines engraved on the Advance Shoe Knob. Each index line is equal to increasing the 
depth of cut by 0.001 inches. The recommended depth of cut is 0.002 inches. This may be 
checked by measuring the shaving with a micrometer. However, the experienced recordist 
can usually judge the cutting depth by observing the shaving. Notice whether the shaving 
has the proper throw and the stylus is cutting quietly. Make any necessary adjustments 
during the test cut to secure the best result. 

8. The preliminary adjustments are completed and the cutterhead may be raised by lever 
on right side of cutterhead carriage mechanism. Start the recording on a six and a half 
inch diameter, cutting about three full revolutions with blank grooves before raising the 
amplifier volume control to the recording level. 

OPERATING SEQUENCE ON ACETATE RECORDING WITH "FLOATED" CUTTERNEAD - The above procedure is 
for using the "Advance Shoe" method of cutting. For those recordists who prefer the "Float- 
ed" method of cutting, the following recommendations are offered. 

First observe the suggestions in paragraphs one to six inclusive. Then attach the Stylus 
Pressure Spring and turn its control Knob (on the Unit 199/220 Recording Carriage) counter- 
clockwise until the stylus pressure is three ounces (measured by a small four ounce spring 
scale fastened to nose of cutterhead). Note that the advance shoe has been deliberately 
left in a position to protect the cutting stylus during these early adjustments. 

Raise the cutterhead off the record surface. Turn Advance Shoe Knob counter -clockwise un- 
til protective shoe permits stylus to ride freely on record. Gently lower the cutterhead 
and make a test cut on the five inch diameter at 33.3 R.P.M. Readjust the stylus Pressure 
Spring Knob if necessary.to get the desired cutting depth. Observe whether the stylus is 
cutting quietly during this test cut and readjust stylus angle if necessary. Make any 
necessary readjustments to secure the best results. 

The cutterhead may then be raised after satisfactory recording adjustments are attained on 
the test cut. Start recording on a six and a half inch diameter. Cut about three full 
revolutions with blank grooves before raising the volume control of the amplifier to the 
proper level. 

OPERATING SEQUENCE ON ALUMINUM RECORDING - The embossing of aluminum requires much less 
skill and practice than acetate. Although it is possible to record a wide frequency range 
on aluminum the surface noise is objectionable for high quality work. The higher frequen- 
cies can be reproduced by using a steel needle in the pickup and a needle pressure of 
about one ounce but the record is badly worn after only a few playings. Normally the rec- 
ords are played back with the thorn needle (code "VBDCL" or "VKDBK") to get longer record 
life and lower surface noise, despite the fact that frequencies about fob thousand cycles 
per second are not reproduced. 

The following recording sequence is outlined for recording on aluminum: - 

1. Select a disc which is flat and free from bad surface defects. When the disc is warp- 
ed take the trouble to bend the disc until it seats flat on the turntable. 

2. Swing the cutterhead to the inverted position. Insert the stylus fully into front 
hole. Secure stylus firmly with the clamping screw. Turn Advance Shoe Knob to raise the 
advance shoe clear of the record surface. 

3. Lubridate the surface of the disc with a light film of oil Lubricant (Code VJCOY) if 
the record blank is not of the pre -lubricated type. 

©John F. Rider 



96 

MODELS 214-3, 214-3A FAIRCHILD AVIATION CORP. 

4. Swing the cutterhead around to slightly past the normal horizontal cutting position. 
The Angle of Cut Screw must butt against the seat on the rear of the cutterhead. Turn 
Angle of Cut Screw clockwise until the underface of the cutterhead is horizontal with the 
disc. 
5. Make several test cuts on some waste aluminum records to find the best position to 
mount the stylus for minimum surface noise. A diamond may have one or two slight imper- 
fections on the highly polished ball -shaped stylus point which forms the record groove. 
Rough edged particles of aluminum inbed themselves in these indentations and tear into the 
side walls of the record groove which causes a high noise level on the record. Therefore, 
it is desirable to orient the diamond in the stylus chuck to avoid these occasional bad 
spots in the recording stylus. 

6. Once these adjustments are made to your satisfaction, a large number of aluminum 
records may be cut without the necessity of any further stylus or angle of cut adjustments. 
CHECKING SURFACE NOISE, EFFICIENCY AND FREQUENCY RESPONSE - The recordist should adopt 
some method of checking a recòrding installation periodically for surface noise, effici- 
ency and frequency response. The following paragraphs outline the inspection routine 
used at our factory. A beat frequency oscillator, output level indicator with a plus 36 
to a minus 20 decibel range, and an RCA #23 constant frequency record are required for 
making these measurements. 

Drive the recording amplifier with the beat frequency oscillator. Maintain a plus 20 db. 
level across the 500 ohm side of the matching transformer at all test frequencies. Cut 
inside -out on a 10 to 14 inch diameter at 33.3 R.P.M. Record successively frequencies of 
1000, unmodulated groove, 50, 200, 400, 1000, 2000, 3000, 4000, 5000, 6000. Record each 
frequency including the unmodulated groove for about fifteen seconds with about a three 
second silent period between each frequency. 

1. EFFICIENCY - The efficiency of the cutterhead is measured by comparing the 1000 
cycle per second groove of the test record with the 1000 cycle per second groove on the 
RCA 23B Record. First play the RCA 23B Record at 78 R.P.M. and adjust the playback ampli- 
fier output level to plus 20 decibel across a 500 ohm resistive load. Next play the 1000 
cycle per second groove on the test record and observe the decibels above or below the 20 
decibel reference level. This reading indicates the cutting efficiency in decibels of the 
cutterhead in terms of a representative 0.002 inch amplitude 1000 cycle per second groove 
at 78 R.P.M. when a 20 decibel level is maintained across the cutterhead. Normal cutter - 
heads will be within three decibels of this reference level. If the level is below 8 
decibels the crystal is cracked and must be replaced. 

2. NOISE LEVEL - The noise level is measured by comparing the unmodulated groove on the 
test record with the 1000 cycle per second sound groove on the RCA 23B Record. First cali- 
brate the pickup and playback amplifier for plus 30 decibel output across a 500 ohm resis- 
tive load using 1000 cycle per second groove on RCA 23B Record played at 78 R.P.M. as 
representative 0.002" amplitude groove. Then playback the unmodulated groove on test 
record with the calibrated pickup and amplifier. Read the noise level in decibels below 
this representative level. 

The noise level on the surface of the turntable (-44 db. below plus 30 db. playback refer- 
ence level on Unit 199/220 Turntables) will ordinarily mask the actual surface noise of 
good recording stylii and acetate discs at 33.3 R.P.M. particularly on diameters under 
ten inches. When interested in the relative superiority of disc material and cutting 
stylii, record the blank groove at a speed of 78 R.P.M. so that the surface noise due to 
cutting is above the vibration level of the turntable. 
Noise level measurements will depend entirely on the record material, stylus and its ad- 
justment. It also increases with record diameter and turntable speed. 

Normal readings on acetate records on a twelve -inch diameter should be from -40 to -44 db. 
below the plus 30 db. playback reference level at 78 R.P.M., from -45 to -50 db. at 33.3 
R.P.M. 

Normal readings on aluminum records on a ten inch diameter should be from -24 to -26 db. 
below the plus 30 db. playback reference level at 78 R.P.M., from -32 to -36 db. at 33.3 
R.P.M. When using a thorn needle instead of a steel needle for playback these readings 
will be from 4 to 6 db. lower. 

3. FREQUENCY RESPONSE - Playback the 1000 cycle per second groove on the test record 
with the pickup and playback amplifier calibrated at plus 20 db. level across a 500 ohm 
resistive load. Observe the output level indicator readings at the other test frequen- 
cies in decibels above or below this zero reference level. 

Normal average readings should be as follows when the Unit 199 Recorder and the Unit 219 
Amplifier is used for this measurement. 

Frequency 1000 50 200 400 1000 2000 3000 4000 5000 6000 

Level 0(+20) -16 -8 -4 0 +2 +8 +4 +1 -5 

3. FREQUENCY RESPONSE - The frequency response is measured by comparing the width of the 
diffraction pattern on the test record with calipers. The pattern should be uniform in 
width between 400 and 8000 cycles (within twenty-five percent of the 1000 cycle pattern). 
Each successive frequency pattern below 400 cycles should be about half the width of the 
adjacent higher frequency pattern. 
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Overall Gain - 50 ohm Mio. to 50C ohm Output 

150,000 ohm Pickup to 500 ohm Output 

500 ohm Line to 500 ohm Output 

Frequency Response within 1 db. 

Distortion - C 500 ohm 'RECORD" Output Secondary 

Noise level below 20 db. (0.6 watts) 

Mio. Input 

Pickup Input 

Line Input 

Input Power 

Fuse protection 

Input Impedanoe 

Output Impedance 

Tube Complement 

We i ght 

Trunk Dimensions 

Rack Panel Size 

Clearance behind Panel 

MODEL 219-2 

105 db. 

70 db. 

65 db. 

50 to 10,000 c.p.s. 

2.0% 0 20 db. 

5.0%ºa26db. 

-35 db. 

-60 db. 

-60 db. 

120 watts, 105125 volts, 50 to 60 cycles 

2 amperes 

50, 125, 200*, 250, 333, 500* ohms 

and bridging balanced center tap high impedance. 
*Balanced center tap. 

7.5, 250, 500 ohms 

4-6C6 (F type); 2-6B5; 1-6H6; 1-5Z3 

47 lbs. 

19i" width; 183/4" height; 8 3/4e top depth; 

13* bottom depth. 

19" width; 17e heights; 18*-~ mounting centers 

6 inches 

INPUT CIRCUITS - The amplifier is provided with three screw type receptacles for Micro- 

phone, Pickup and 500 Ohm Line input connections. The plugs to fit them are Amphenol 

Type MC3M plugs. The three position Input Selector Switch located centrally with res- 

pect to these three input receptacles is provided for selecting these inputs. 

1. The Microphone receptacle is for oonnection to any standard microphone. The over- 

all gain is such that it is unnecessary to use extra preamplifiers for picking up sound 

from large orchestras or sound several feet away from the microphone. 

The microphone input transformer has 50, 125, 200, 250, 333 and 500 ohm inputs avail- 

able. The 200 and 500 ohm primaries are of the "balanced center -tap -to -ground" type. 

The standard wiring to the microphone receptacles as shipped from the factory is 50 

ohms. This input transformer is encased in a high permeability case to reduce hum 

pickup from stray magnetic fields and it is located off the chassis and mounted in the 

rear left corner of the trunk to reduce hum pickup to a minimum. 

The various input impedance taps are accessible by removing the top cover of the trans- 

former held on by four screws. Relocate the leads for desired input impedance in accord- 

ance with connections shown on the schematic diagram. A high impedance push-pull input 

for crystal microphones or when using amplifier as a bridging device is available by 

removing control panel from amplifier and soldering jumpers from the respective twò 

microphone receptacle input terminals to the 6C6 input tube grids. 
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2. The Pickup receptacle is for connection to the Fairchild Crystal Pickup or any 
similar high impedance device with an output from -40 db. to -10 db. The two output 
connections must be carried in a grounded shielded cable; neither side of device 
should be grounded. 

3. The 500 Ohm Line receptacle is for connection to any 500 ohm line, with one side 
grounded and with a -20 to 0 db. level. In the event that a connection must be made to 
a "balance center -tap -to -ground" line, use the Microphone receptacle as the input. 
Revise the input transformer connections either to match this line or use the amplifier 
as a bridging device as described above. It may be desirable to insert a 40 db. atten- 
uator between the source and the amplifier in order to have a smooth range of control 
in the Volume control. 

OUTPUT CIRCUITS - The output transformer has been designed with two separate second- 
aries to supply a 7.5 ohm and a 500 ohm load simultaneously; the 500 ohm secondary has 
a 250 ohm tap for connection to two 500 ohm loads in parallel. A switch "LINE-BOTH- 
RECO.-iD", a four position "SPEAKER" attenuator and three output receptacles are provided 
to take care of various output load requirements. 

The monitor speaker is located on the 
a standard five hole socket. Output 
four position "SPEAKER" control which 
circuit. This control is provided to 
the level being maintained at the 500 
ing cutterhead at a plus 29 db. level 

main panel and plugs into the chassis by means of 
level to the speaker is oontrolled by means of the 
inserts an attenuator network in the voice coil 
permit playing the speaker at a lower output than 
ohm seoondary which is usually driving a record - 

The "LINE -BOTH -RECORD" switch will supply either an output signal to a 500 ohm record- 
ing cutterhead, to an outgoing 500 ohm line or to both simultaneously. This latter con- 
dition is occasionally necessary where an audition may be required while the recording 
is in progress. The switoh connects the amplifier 500 ohm output secondary to the 
"RECORDER" 4 prong, socket or to the "500 OHM LINE" jack when in the'respective "RECORD" 
and "LINE" positions. In the "BOTH" position the "RECORDER" 4 prong socket and the "500 
OHM LINE" jack are connected in parallel to the 250 ohm tap on the output winding. 

The "MONITOR" jack is wired to the 250 ohm output secondary. A high or low impedance 
headset may be plugged into this jack when it is desirable to use a headset rather than 
a loudspeaker for monitoring. 

OUTPUT LEVEL INDICATOR - The Output Level Indicator is a milliameter and a 6H6 tube 
rectifier. The dial scale is calibrated in decibels and the zero reading is equivalent 
to a plus 20 db. level (0.6 watts) across a 500 ohm resistive load. The indicator has 
a damping and speed approximating the standard general purpose instruments in commercial 
use. When replacing the control panel after service and inspection take care not to 
short the binding posts on the rear of the indicator against the chassis. A protective 
insulating pad is provided on the rear of this instrument and it should not be omitted. 

POWER SUPPLY DATA - This amplifier has its power supply integral with the chassis for 
operation on a commercial 50 to 60 cycle, 105 to 125 volt A.C. line. The total wattage 
required is 120 watts. The amplifier is protected with a 2 ampere fuse. This fuse 
(radio type 1-1/4" long) is accessible by removing the four screws holding the illumin- 
ated nameplate. The Ouse holder marked "A" is the amplifier fuse. There is aleo a fuse 
holder marked "M" rated at 10 amperes on the right side. This fuse protects the 115 volt 
connection to the large pins on the RECORD receptaole brought out an the control panel 
for a power oonnection to motora on associated equipment, e.g. the Fairchild Unit 199, 
Unit 220 or Unit 219F Turntables. 

The "OFF -ON" switch controls the power supply to the amplifier and the external motor 
circuits. The pilot lamp (Mazda bayonet base, round bulb, 6/8 volts) serves as a warn- 
ing when the equipment is turned on. 
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A small 4 -hole socket is located on the top deck of the amplifier chassis for supplying 
6.3 volts, 1.5 amperes A.C. and 250 volts, 10 milliamperes 1).C. to operate a small exter- 
nal radio tuner or preamplifier. 

RACK MOUNTING - The amplifier, speaker and control panel are mounted on a 17-1/2 x 19 

inch standard size rack panel. The complete panel may be rack mounted when desired by 
removing the six large knurled thumb screws holding the panel to the tray sticks of the 
trunk. 'he input transformer, which is connected to the amplifier chassis with two 
shielded cables, should be mounted on the rack at any convenient location. Care should 
be taken to mount it so that hum is not picked up from the amplifier power supply or 
from any other stray magnetic fields from equipment already mounted on the raok. 

MAINTENANCE - In the event that the equipment fails to function in the normal manner 
check all input and output circuits for continuity. If a casual general inspection does 
not indicate the trouble turn the amplifier off, remove the tubes from the sockets and 
check them in a reliable tube tester. In ease of a failure not traceable to either faulty 
input or output circuits or to tubes make a systematic point to point voltage test. For 
this test the tubes should be in their respective sockets and the power turned on. The 
voltage readings can be conveniently made by merely unscrewing etched control panel on 
the amplifier. This leaves the entire under -chassis wiring open for inspection. The 
voltage readings should agree with the values given an the schematic diagram within ten 
percent. 

The majority of service failures merely require tube replacements in amplifier equipment. 
It is advisable to have a aet of spare tubes set aside for this emergency. Before stor- 
ing them away the tubes should be carefully checked in the amplifier for normal gain, 
for freedom from microphonics and for absence of extee meows background noise. 

TUBE REPLACEMENT - When it is necessary to make tube replacements the following points 
should be considered for the most satisfactory operation. For the input 6C6 stage use 

a pair of matched tubes which do not show any miorophonic tendencies. This oan be 

determined by tapping the input tubes with the monitor speaker on a full gain to see 

whether an acoustic howl will build up between the speaker and the input tubes. 

Use matched sets of 6C6 tubes on the second stage and a matched set of 6B5 tubes in the 

output stage. The mutual conductance of the sets should be matched within ten peroent. 

Defective 6B5 tubes may be recognized by a slight gurgling or a raspy whistling sound 

in the speaker when no signal is on the amplifier. reek overall gain is aleo an indica- 
tion of defective 6B5 tubes. 

The 6H6 serves as the rectifier for the Output Level Indicator. Faulty operation of 
the Output Level Indicator is remedied generally by replacing this tube. Satisfactory 
performance will be obtained using an average good tube. 

The 5Z3 provides the necessary operating D.C. voltages for the amplifier. The selec- 

tion of this tube is not critical. 

The tubes are accessible for replacement by removing the complete panel from the trunk 

held in place by six thumb screws. Tilt the panel forward and remove the tube shields 

and tubes. When replacing tubes make sure that the grid clamp on the grid cap of tube 

is not grounded on the top section of the tube shield. 
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ï -a 

PKXUP SOCKET- 

LINE: SOCKET TO SPEAKER CABLE QOR) 
COGE -V1502 

UNIT 219 AMPLIFIER 
COOS-VHAHT 

X20 FT SHIELDED C ABLES PLUG. 

A. 12' SPEAKER ASSEMBY 
20 W IDE * 30"LONG 

TDEPTH AT BOTTOM 

11ZZL,, IA"pESS$$^PPPT[[EEH 

AT ÉOP 

B0.K 'I WATT SPE--V BNM 
OR 

B. $yFAHFR ACÇVLAB,T 
12IA WIOC V BI LONG 

OWDEPTH AT TOP 
WITH A 

ryj4 WATT SPEAKER-COOE-VIBNY 

[. SISAKER PROVIDED WITH S00 OCRA 
LINE MATCHING TRANSFORMER E 
LEADS TERMINATED AT JACK ON 
TOP FACE DE CABINET. 

2 EITHER HANG SPEAKCRSOM WALL 
OR STAND SPEAKER ON STAGE 
IN INVERTED POSITON. 

RECORDER SOCKET TO SPEAKER CABLE (SO ET) 
COLE-CT0PR 

'R TO OPERATE 
SPEAKER 

ElEOTOWKÑPLAYIG 

RECORD T OJAL 
PUBLIC ADDRESS SYSTEM. CONNECT PICKUP CABLE CN UNIT 199 

OR PIRA TURNTABLE PANEL INTO PICKUP SOCKET 
OF AMPLIFIER ATO THROW INPUT SWITCH TO P.U. 

RECORDER SOCRLT-900 000.,15. 

500 OHM LINE SOCKET. 

OUTPUT SWITCH: 
1 -SET AT I WHEN OPERATING TWO SPEAKERS SRAULTNLOUSLT. 
2 -SET AT TI TO OPERATE LEFT SPEAKER. 
3 -SET AT 'IE TO OPERATE RIGHT SPEAKER. 

UNII 219 DUAL SPEAKER PUBLIC ADDRESS INSTALLATION 

.d.Y Ae+rK.Aa 

MICROPHONE 

INCEuP 

UNIT INS RECORDER 
CODE-MMEHE 

OR 
UNIT 219 GA F PLAVAACN 

COOLDE-VHAPB 

UNIT PIS AMPLIFIER 
CODE- VNANT 

600 ONE, LINE 

SET SWIICT TO NUMERAL CORRESPONDING T 

NEAREST NUMBER or HEADSETS CONNECTED 
A MCKERWC6 

HEADSUT MATCHING BOU 
CODE-VLEKS 

OUTPUT' SWITCH AT "LINE' FOR MAXIMUM OUTPUT. IF RECORDING MUST BE CARRIED ON 
SIMULTANEOUSLY WITH NEARING AID WORK SET SWITCH AT 'SOW. FOLLOW INSTRUCTION 
MANUALS ON RESPECTIVE UNITS FOR OPERATING INSTRUCTIONS. CONSIDER ROARING AID 
EQUIPMENT AS TOE EOUIVALENT OF AN ENTERNAL LOUDSPEAKER. CONTROL TOE SOUND OUTPUT 
TO NEARING AID Pow, THE -VOLUME- CONTROL O D 

A 

IFIER. SET LEVEL IGO ENOUGH 
TO ACCOMMODATE THE DEAFEST INDIVIDUAL IN THE NR000. EACH HEARING AID HEADSET 
NAO ITT OWN VOLUME CONTROL "RICA CAN SE SET we THE PERSON WEARING ENE HEADSET 
TO HIS IN IVIDUAL REGUIR[MEH4S. TME VOLUME LEVEL OF THE LOUDSPEAKER BUILT IN THE 
UNIT EIS AMPLIFIER TRUNK C N BE FF EITHER AT "O" OR AT ARV OF 1 OMEN SEN VOI'ML 
POW-IONS INO`CATED DN "SPEAKER- SWITCH, WITROUT AFFECTING TOE VOLUME LEVEL 
PREVIOUSLY ESTABLISHED FOR THE HEARING AID GROUP. 

HEARING AID REAMET 
USE CODE -KENV FOR VERY DEAF. 

USE CODE -VLEOW FOR MODERATELY DEAF 
PLUG HEADSETS IN 14DLBOR AD REQUIRED. SET INDIVIDUAL 
HEADSET VOLUME CONTROL FOR DE0IREP LOUDCEDS. 

CONVERT COOM "VLENV - TO cow' BY MERELY REMOVING 
PAPER SPACER UNDER HEADSET DIAPHRAGM. 

2. I1' - 
ODEON 'SCREW HOLES FOR FASTENING W LEDGE 

CODE- VLENP 

STANDARD ASSEMBLY SNDNN -DO INDIVIDUAL JACKBOKES TWO FOOT SPACING, i 

IS FT. END CABLE (CODE-VLEFN) ADDITIONAL JACKBOEES AMY SE ADDED TO GROUP 
AT ANy TIME_ SPACING BETWEEN JACKOOXES CAN BE MADE ANY LENGTH. 

OMAIKE INTO HEADSET MXTCNING BOX OR TO 

ADDITIONAL . ALK.SC ID ON All ADJACENT TABLE 

SETUP AND INSTRUCTIONS 
FOR 

UNIT EIS HEARING AID ACCESSORIES 

-2E4 
P vrnE 

2n 

DACIA" APm' 
-G:W ... W -U->eN 

ARAMs se .TIR 1YADE. NA.D.219-103 
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APPLICATION - The Fairchild Unit 227 Transcription Turntable has been designed to meet the 
demand for a high quality mechanism of rugged construction. Its performance specifications 
makes it worthy of the fine quality reproducers available today. All parts are assembled 
on the single panel so it can easily be mounted in a cabinet, control desk or table. When 
specified, the Unit 227 Transcription Turntable can be supplied in a trunk for portable 
use. Both lateral or vertical recordings up to 16 inches in diameter can be reproduced on 
this equipment and speeds of 78 RPM and 33.3 RPM are available by merely raising or depress- 
ing the center pin. 

VOLTAGE AND FREQUENCY - The Transcription Mechanism is supplied as standard for operation 
on a 115 volt/60 cycle power line. Equipment can be supplied on order for operation on 
115 volts/50 cycles; 220 volts/60 cycles; 220 volts/50 cycles. The power consumption is 70 
watts. 

GENERAL DESCRIPTION - The Transcription Mechanism (Model 1) is contained on an aluminum 
panel (21"-W, 17"-D, 1/4" thick) finished in black crackle lacquer, for flush mounting in a 
permanent studio cabinet installation (see Dr. #E227-29). A 1/50 HP synchronous motor 
drives the turntable through a two speed drive, D199 -A22. The motor is spring suspended 
Prom the panel. The motor shaft is connected to the two speed drive through a carefully 
balanced flexible rubber coupling A199 -A16. The turntable C199 -A8 is a 16 pound heat 
treated iron casting carefully machined flat and dynamically balanced. Net weight 45 lbs. 
A power connection should be made to the nearest base receptacle with an extension cord at- 
tached to the #7701 Twistlock plug located on the underface of the panel. This plug is 

supplied to insure a quick reliable connection that cannot be accidently disconnected. 
Pickups are mounted on the Transcription Panel only when specified. Pickups are wired to a 
short pendant cord located under the panel. An Amphenol MC3F Connector and ten foot of 
shielded cable is supplied in this instance, to connect the pickup to the lines or ampli- 
fier input. 
Directly above the switch is a nameplate with general operating instructions on the Trans- 
cription Mechanism. The Unit Number, Serial Number, Voltage, Frequency, and Power Require- 
ments are also included on this nameplate. 

The Portable Transcription Mechanism Assembly (Model 1P) is identical to the above assembly 
except that two five foot cables are brought out of the top right of panel. Whatever type 
of plug-in connector is required for connection to the a. c. line and the pickup amplifier 
input may be added at installation. The panel is mounted in a trunk and provisions are made 
made for storing the turntable in the top cover of the trunk when transporting the equip- 
ment. 

OPERATION 

1. Turntable Speed - The sixteen pound turntable is driven by a synchronous motor 
through a Sear and worm reduction. It rotates at 33.3 RPM when the shift pin, ex- 
tending through the turntable shaft, is pressed down. It rotates at 78 RPM when the 
pin is pulled upward. The "OFF -ON" switch on the right of the panel operates the 
turntable driving motor. Always shut off the moto_. when shifting speeds to avoid 
unnecessary strain on gear drive assembly. 

2. Fuse - The motor circuit is protected by a fuse located at the left of the motor 
"OFF -0N" switch. Remove screw cap in fuse holder with a screwdriver to replace fuse. 
Use a standard 1-1/4" radio type 10 ampere fuse. 

3. Turntable Stop Pin and Clamping Nut - There is a removable stop pin on the two inch 
diameter of the turntable to prevent discs provided with suitably located stop pin 
holes from slipping while reproducing them. The stop pin may be removed with a 

screwdriver for those discs which do not have these stop holes. The removable rec- 
ord stop pin may get mislaid when removed from turntable. To prevent this possibil- 
ity, it may be secured in threaded hole one inch above "OFF -ON" switch. 

A clamping nut with a right hand thread is supplied for holding discs, not provided 
with stop pin holes, securely to turntable. 

MAINTENANCE ADJUSTMENTS - The Fairchild Recording Mechanism has adjustments provided at all 
important points. These are carefully set at the factory and locked at the position for 
best operation. Readjustments may be required from time to time either on account of 
loosening due to moving the equipment around or to general wear. 

1. Vibration - Excessive vibration can be reduced by realigning the motor cradle sus- 
pension beneath the panel. The motor cradle is supported on four springs. The 
height of each spring is adjustable by means of a stud and locknut. The adjustment 
is very critical, only a fraction of a turn being required to make a considerable 
difference in the vibration level. 

The rubber coupling connecting the motor to the drive may cause vibration if it is 
torn or if the cement loosens between the rubber and the collar. Excessive oil 
dripping on rubber will damage coupling. 
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GENERAL SPECIFICATIONS 

Overall Gain - 50 ohms or 250 ohms output 107 db. 

Pickup #1 100,000 ohms 61 db. 

Pickup #2 100,000 ohms 61 db. 

"T" 500 ohms 
67 db. 

"H" 500 ohms 
67 db. 

Frequency Response within 1 db 15 to 15,000 c.p.s. 

Distortion measurements below were made with no equalization and 
controls set at 20 c.p.s. 

and 10 Ac. A minus 10 db. Input to 500 ohm "H" line position. 

Frequency in C.P.S. 

50 80 100 400 1000 2000 3000 4000 5000 6000 

1.4% 

7000 ,8000 

LEVEL 
plus 26 db. 1.4% 0.82% 0.75% 0.57% 0.6% 0.72% 0.85% 0.95% 1.35% 1.7% 2.0% 

plus 33 db. 3.0% 2.05% 1.75% 0.8% 0.82% 1.4% 1.95% 2.4% 2.9% 

Noise level below 0 level of .006 watts at full gain of amplifier with 

bass and high controls off 

4.25% 4.4% 5.0% 

-18 db. 

Current drain and AC wattage consumption @ 117 volt AC total 
wattage 117 watts 

Fuse Protection 
3 amp. 

Input Power 117 watts, 105/125 volts, 50 to 60 cycles. 

Output Impedance 
500 ohms "T" and "H" positions, 

also #1 and #2 outterheads or "BOTH" 

Tube Complement 7-7A4; 2-6L6G; 1-6H6; 1-5U4G 

Weight 
54 lbs. 

Trunk Dimensions 17" width; 184 height; 11" greatest depth. 

Power Output 500 ohm winding 12.5 watts 

15 ohm winding 1.5 watts 

APPLICATIONS - The Fairchild Unit 295 Amplifier -Equalizer has been designed for portable 

use and all studio requirements in recording, playing bank records, and public address work. 

The unit is considerably more flexible than any previous amplifier, and is extremely com- 

pact in its light gauge metal trunk. 

When the volume or level of a typical amplifier is reduced, the frequency 

extremes, that is, the bass and the high frequencies attenuate or tend to disappear first. 

As the level is further reduced, the attenuation of bass and high frequencies apparently 

becomes still greater to the ear to that of the middle range. Thus the equalization ele- 

ment of the 295 is provided so that you may boost the extremes to compensate for this ap- 

parent falling off of bass and high frequencies. At any frequency from 20 to 100 cycles 

equalization of from 0 to 20 db. is available and at any frequency from 4000 to 10,000 oy- 

oles equalization from 0 to 20 db. may be added. There is a negligible interaction between 

the controls, and they can be preset at any time to provide known amounts of equalization 

for any particular purpose. The increase or emphasis of both high and low frequency con- 

trols up to 20 db. above the average program level may be made without materially changing 

the output level of amplifier supplying cutterheads or loudspeakers. Thus, the volume or 

gain of amplifier need not be altered in the midst of a recording merely because the equal- 

ization is changed. The accompanying prints have been designed to show the amount of 

equalization you can obtain at any arbitrary setting. 

For RECORDING and PLAYBACK the amplifier is provided with receptacles for instantaneous 

hookup to the Fairchild Unit 199 and 220 Recorders, or the Unit 227 Turntable Mechanism. 

These combinations provide a complete, self-contained, portable outfit for the direct re- 

cording of voice, music, and sound, and for the direct playback of such records. 

For PLAYBACK service only, the amplifier may be similarly hooked up through the same 

receptacle to the Fairchild Unit 227 which is a transcription turntable with both 78 and 

33 1/3 rpm. 
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For HEARING AID work the amplifier's 500 ohm "H" output position may be connected to the 
Unit 219C Hearing Aid Headset Matching Box, which provides the correct impedance match for 
multiple groups of hearing aid headsets. The value of the Unit 295 for this particular 
work is greatly increased by its ability to give considerable emphasis to recording or play- 
back in a part of the audible range where special boost is desired. 

For PUBLIC ADDRESS work the Unit 295's "H" 500 ohm line output may be connected to per- 
manent magnet speakers mounted in suitable baffles or enclosures. The speakers should be 
supplied with a 500 ohm to voice coil matching transformer. A single transformer will be 
found satisfactory for multiple operations provided the voice coils are properly phased and 
proper impedance provided. 

INPUT CIRCUITS - The Unit 295 is provided with six screw type receptacles for a micro- 
phone of either 50 or 250 ohms impedance, two Fairchild 209-3 crystal pickups, a "T" 500 
ohm line and an "H" 500 ohm line for use with a radio tuner. If the Fairchild Unit 209-4 
dynamic pickup is used, it should be connected to the 50 ohm microphone position. These 
receptacles are located on the rear of the chassis on the right hand side. A switch is 
provided on the front of the panel for selecting any one of these inputs. Equalization may 
be inserted, or not, on any input signal. The signal input to 500 ohm "H" or "T" should be 
held to minus 10 db. for best performance. 

OUTPUT CIRCUITS - The selector switch on the right hand side of the amplifier allows the 
signal to go to both heads at once, either head, the "T" line or the "H" line. A separate 
attenuator is supplied on the right hand side of panel for the speaker which is mounted on 
the back cover of the trunk. This second attenuator provides for adjustment of monitoring 
level independent of level going through volume indicator to cutterheads or lines. In cases 
where a master record is being made and must be checked without playing, the signal is fed 
simultaneously to both cutterheads, allowing one record to be auditioned though the other 
is processed. The "H" line position provides an output to loudspeakers separate from 
equipment. The phone monitor jack is wired to 8 ohms output winding. A high or low impe- 
dance headphone set may be plugged into this jack which provides a comfortable audio level 
at normal recording levels. 

POWER SUPPLY DATA - The power supply is integral with the chassis for operation on a 
commercial 50 to 60 cycle, 105 to 125 volt AC line. The total wattage required is 117 
watts, and the Unit 295 is protected by a 3 ampere fuse at the rear of the chassis. The 
"OFF -ON" switch controls the power supply to the amplifier, but not external circuits. 

OUTPUT LEVEL INDICATOR - Located at the central point of the panel is a milliameter and 
a 6H6 tube rectifier. The dial scale is calibrated in decibels, and the zero reading is 
equivalent to a plus 20 db. level (0.6 watts) across a 500 ohm resistive load. The indi- 
cator has a damping and speed approximating the standard general purpose instruments in 
commercial use. It is used in all output positions except the 500 ohm "H" line. This 
affords protection where levels greater than plus 26 db. are employed as in the case of 
public address work. When replacing control panel, be sure that meter leads are properly 
polarized. A red dot will be found on the terminal strip Indicating the proper terminal 
for the red lead of the meter. 

RACK MOUNTING - The Unit 295, when supplied for rack mounting, is shipped minus the 
rear cover of trunk and loudspeaker. Standard spacing is used for the rack mounting panel 
which is 21" x 19". The part number is B295 -A18. The necessary mounting screws and washers 
are supplied with this model. 

MAINTENANCE - Should the amplifier and power supply fail to function in the normal man- 
ner, all external connections should be inspected. If the difficulty is not located, the 
power should be shut off and the tubes removed from their sockets and tested in a reliable 
tube tester. In case of failure that cannot be traced to incorrect connections or defec- 
tive tubes a systematic point to point voltage test should be made. For this test the 
tubes should be in their respective sockets and the power turned on. The voltage readings 
obtained should closely approximate the values tabulated on the schematic diagram. Reduc- 
tion in hum noise can be obtained by careful adjustment with a screwdriver of a variable 
C. T. resistor located near the left hand side of the power supply deck on the rear of the 
unit. This adjustment cancels residual A.C. unbalance in the heater circuit. Stray mag- 
netic fields may to some extent influence residual noise in the amplifier. 

TUBE REPLACEMENT - The use of tubes matched for gain and plate current is recommended 
for future tube replacements. Under practically all conditions of normal operation this 
will be satisfactory. When it is necessary to make tube replacements, the following points 
should be considered. For the input 7A4G stage use tubes which do not show microphonic 
tendencies. This can be determined by tapping these input tubes with the monitor speaker 
on at full gain to see whether an acoustic howl will build up between the speaker and 
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7A4G's. The 6H6 serves as a rectifier for the Output Level Indicator. Faulty operation of 
this Indicator is generally remedied by replacing this tube. Satisfactory performance will 
be obtained using an average good tube. The 5U4G provides the necessary operating D.C. 
voltages for the amplifier. The selection of this tube is not critical. The 6L6G's are 
the power output tubes and should match reasonably well in characteristics. The tubes are 
accessible for replacement from the rear deck of the trunk. 

CONTROLS - When unit is allowed to remain idle for several days the variable controls 
may develop a slight scratching noise due to oxidation of the wire -wound variable resis- 
tors. If each control is rotated several times throughout its range, this oxidation will 
be removed by the wiper element in each variable resistor. These controls should be checked 
before proceeding with recording. 

The use of the Unit 295 Fairchild Amplifier -Equalizer necessitates some state- 
ments of fact and procedure for those who are not familiar with equalization and its use 
in recording, playback and audio amplifying systems. What follows applies directly to re- 
cording and reproducing sound with the use of Fairchild Recorders having our latest cutter - 
head and network VHAOA; to playback systems that are essentially flat from 50 to 10,000 
cycles such as the Fairchild Dynamic pickup #209-4, the Western Electric #9A, RCA diamond 
point pickup, etc. It is obvious, of course, that other units in the systems such as amp- 
lifiers and speakers must also conform to similar frequency response characteristics, since 
the "over-all" quality and response can only be as good as the weakest unit in the sys- 
tem. 

So far, only the frequency response has been mentioned. Distortion is equally 
important but not always adequately taken into account. The Fairchild "over-all" distor- 
tion at 400 cycles, using the #3A or 3AC cutterhead, #295 Amplifier and #209-4 Dynamic 
pickup is less than 5%. (Our laboratory tests show as low as 3%). This means that a record- 
ing made on our equipment and played back with our dynamic pickup through an adequate speak- 
er system will come pretty close to perfection in the quality of "naturalness". There are 
cutterheads and pickups on the market whose distortion content is several times that of 
the Fairchild units. Speakers present one of the greatest problems to effective sound re- 
production but several are now available that are quite adequate. Amplifiers good to 
10,000 cycles and with low distortion content are easily available but amplifiers especial- 
ly adapted to recording such as the Fairchild #295 are comparatively rare. 

Equalizing for Recording 

The "highs" need to be boosted on the inside of a 16 inch disc (15 minute program, cen- 
ter about 8 inches using 118 lines per inch) so that in playing baok the brilliancy will 
not suffer too much by comparison with that on the outside of the record. It is impossible 
to reproduce 10,000 cycles (8 inch diameter, 33-1/3 speed) at full intensity due to the 
diameter of the reproducing needle point being greater than the wave length of a 10,000 cy- 
cle note at that diameter. Bearing these facts in mind the set of the equalizer dials as 
given in the following diagram are for recordings for flat playback. (Orthacoustic is also 
given but should in no case be used unless sure that the record is to be played on a pick- 
up with Orthacoustic Characteristics). 

Equalizer dials (top row) are, for our purpose here, numbered from 1 to 4, left to right. 
No. 2 permits selection of any frequency from 20 to 100 cycles in the bass. Please refer 
to charts I, II, III and IV for the shape of the curve, 20, 40, 70 and 100 cycles arbitra- 
rily selected - (any others could be used.) Dial #1 regulates the amount of bass boost de- 
sired. (Note the curves arbitrarily boosted at 5, 10, 15, 20 db. - they would equally ap- 
ply at any other set of the dial from 0 to 20 db.) Dial #3 permits selection of any fre- 
quency on the high end of the frequency spectrum from 4000 to 10,000 cycles, also continuous- 
ly variable, and Dial #4 regulates the amount of the boost from 0 to 20 db. See charts V, 
VI, VII, VIII. Chart number IX shows effect on the amplifier when dials ("gain"), #1 and 
4 are at 0, etc. Please note that no matter where the dials #2 and #3 are set, there is no 
effect of the equalizer on the frequency response if the "gain" dials #1 and #4 are at 
zero. 

From this it will be seen that the initial adjustment, and three other 'sete' of the 

dials, is sufficient to equalize to meet the changing diameter needs and keep an even bril- 
liancy from inside to out. The Fairchild cutterhead is especially adapted to equalization. 
By referring to curve of the cutterhead you will note it is 22 db. below reference at 50 

cycles and flat at 1000 to 8000 cycles. These frequency characteristics are almost identi- 
cal with equalized modern pickups which have a bass boost of 18 to 20 db. at 50 cycles and 
flat from 1000 to 8000 and beyond. By adding a small amount of bass as shown, the result 
will be found to be ideal. 

You will note that 5 db. at 8000 is.left in from 7th to 15th minute. This theoretically 
would not give back a flat playback but in practice about this amount is necessary, to com- 
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pensate for the softness 
full strength. 

You may find less bass 
the center. In general 
wide variations from this 

Recording for flat playback 

Time (min.) 

Bass boost -- in db. ---0 
(Dial 1) 

Set at 50 cycles 
(Dial j) 

High boost in db. 12 

(Dial 4) 
Set at 8000 cycles 

(Dial 3) 

For Orthacoustic Recording 

Time (min.) 

Bass boost in db. ----5- 
(Dial 1) 

Set at 70 cycles 
(Dial 2) 

High boost in db. 

(Dial 4) 
Set at 10,000 cycles 

(Dial 3) 

FAIRCHILD AVIATION CORP. MODEL 295 

of record material which does not actuate the playback needle at 

boost necessary or more. Or you may wish to put in more highs in 
the above has been found to give the most satisfactory response and 
pattern should be avoided. 

33-1/3 speed 
118 lines per inch 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
s 

i 
3- 5- to end 

9----7---5 to end of record 

33-1/3 speed 
118 lines per inch 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7 to end 

17 15 12 ---to end 

AMPLIFIER RESPONSE UNIT295 
LFLAT POSITION BASS 20- HI 10KC. 

FLAT 2. POSITION BASS I00-. HI 4 KC. 
3. 20.. BOOST BASS 20-. GAIN MAX. 
4.100- BOOST BASS 100.. GAIN MAX. 
5.4 KC. BOOST H GH 4KC. GAIN MAX. 
6.10KC. BOOST HIGH IOKC. GAIN MAX. 

+30 

A +20 

3 

+10 6. 

4. 

-10 
' DB 

g FREQUENCY ó IN CYCLES 
A 1 L 9-6-40 
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MODEL 295 

INPUTS 

HIC 
5000M 

OR 

ó SLATE 
HIC. ey_ 

230 0NM 

PICKUP Nel 
500,000 OHM 

PICKUP NOE 
904000 OHM 

L P10U10E 

MíE` II 

K'IVM 

>9 

1115-.7 VEl-WN 

.NM. v,.. 

T 300 OHM ' `, $ °ir 
rMaEM-O 

7! 500 OAS 

A 

O 

>111011-111.0 

Ettaro -IO 

o 

6LA1tE-OLK 

SNOUT SELECTOR 

COLOR CODE 
C.1RLuiT 

TubE RATE: 
CATHODE 
GRID LEADS 

01210 RETURN 

COLOR 

DLUE 
DROWN 
6EEON 
WtEENMNITE 

NEATEKL 
NLL 6ROUM05 

YELLOW 
DLACK 

St 
6L60 

OET 

FAIRCHILD AVIATION CORP. 

SPIRAL SHIELDING 

TERMINAL 130ARD 

Liríiiuñáiiruri 
Nti 

YELLOW 25 PE2LOIV16 
TWIST ALL NEATCR LEADS 

NIRIN6 DIAGRAM 

OOTN 

ACC. I AEC gir_21.1E5 
l 

1 VON 

F \ 
RNk.,r.I T -..N LIN[ 

O f 

SPEAKER 
VOLUME 

BELDEN .16 AIRMAN met 

rl amen4 

'', 

r I o 
i'. _i 

i Z 

.4.,O 
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1 
A 

°j Z 
I 7' 90O OIIN 

PI 

RECORDER RECORDER FEE I 

f.J 
}'ITSOOOIM 

tiOR-EKK I IJ 
OR. 1 I 

RECORDER NE E 

afoot'? SELECTOR 

MONITOR 
SPEAKER 

Dl 

886 

IO 

1RE -4C 

1 

VOLUME /NOICATOP 
P32á 

A C. LINE ill 50-40.. 

r 

F.11 
ONE UNIT 

ido 9MMAL_ 
VOLTAiL MEA3URLMLNT3 

TM- PLARLYSEEIEATIROLIRATfß 
I 48 - VI SD 
2 32 - 1.7 59 
3 x - 1.6 59 
+ 87 - 14 S0 
S 72 - 2.0 6.0 
6 07 - 37 C1 
7 87 - 37 EI 
8 330 200 LI.O 6.1 
! 330 200 ELO é 

RECTIFIER 
fILAMLNT VOLTARE 49V 
FILAMENT TO OAOlneO 405V 
CHORE OVTPLIT TO 0A100 »IV 
PAW JODROM 1" COIRCMSLA 400 V 

ALL «MINES 46A153T RAOUNO 

EXtt/r NEATER AND FILAMENT 

ER 

_ 

°CX Itlit9 EtTNT 
. 1 

ALL WIRES TO 8E 20 EXCEPT WOERE OTNERW,Se INDICATED 
GROUND ALL COVERS ON CONTROLS, SPIRAL SHIELDING Musr BE GROUNDED 

UN/T 295 
3CNEMAT/C MR/N6 DIAGRAM 
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09-30 

57-5 

07-26 

36-I28 

FARNSWORTH TELEV. & RADIO CORP. 

71-12 

FIGURE 1 

FIGURE 2 

MODEL P-2 
CAPEHART 
(Part 1) 

09-29 

57-5 

07-27 

-66346 

15 -II 

09-32 

©John F. Rider 



114 

MODEL P-2 CAPEHART FARNSWORTH TELEV. & RADIO CORP. 
(Part 1) 

09-29 

31-51-- 

62-16 
56-159 

09-33 
64219 

a 61269 
\--48216 
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FARNSWORTH TELEV. & RADIO CORP. 

43185 

39227-w- 

66355 -- 
39 228 

66366-' 
99-26-16' 

34312 36-121 64215 

17-10 

13-38 

-- 
56-144 

-*57-8 

99-34-12 

FIGURE 6 

15-12 

-34309 

46301 
50203 

45165 

114- 46287 
99-28-30 

MODEL P-2 
CAPEEART 

(Part 1) 

54108 
FIGURE 5 

64215 

56154 

3996 

*56-123 

13-40 

15-12 

13-38 

11 AC MI v¡ 
- °11 z = - := !l. WIUf nr. A I I 

57-7 
II'#I 99-36-45 - - 

. 

99-34-11 

34309 
*57-8 

56-158 
364-4 60-4 

FARNSWORTH - MODEL P-2 MOTOR DATA 

Although standard speed of phono motors is 78.26 rpm 
manufacturing requires broad tolerance of speed limits - 

commercial practice is 76.59 to 80.00 rpm. 

New type stroboscope disc supplied by Farnsworth - 
is arranged for 79.23 and 77.42 as well as the 2 speeds on 
the older one - 78.26 and 33.33 - and the upper and lower 
limits above (76.59 and 80.00). 

4949 

©John F. Rider 
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MODEL P-2 CAPEHART 
(Part 1) FARNSWORTH TELEV. & RADIO CORP. 

MECHANICAL ADJUSTMENTS 

1. TO REMOVE THE TURNTABLE 13-51, 
(Fig. 1) 

The Turntable unscrews from the Record 
Spindle, 56-123 (Fig. 6) by rotating the 
Turntable counter clockwise. The Spindle 
Gear, 57-8 (Fig. 6) should be held by a 
screwdriver while unscrewing or while re- 
placing the Turntable. Under no circum- 
stances should you attempt to hold the 
Record Spindle in a pair of pliers when 
removing the Turntable. Care should be 

exercised while holding the Spindle Gear 
not to damage the teeth of the gear. 

When replacing Turntable make sure 
that it is securely screwed down against 
the stop washer. 

2. TO ADJUST OR REPLACE IDLER PULLEY 

36-72, (Fig. 3) 

The Idler Pulley is used to transfer 

power from the Motor Pulley 36-71 (Fig. 3) 

to the Turntable. Unless it is held under 
proper tension by the Idler Spring the turn- 
table speed may be too high or too low, it 

should fall between 76.59 RPM and 80.00 
RPM. This tension is adjusted by loosen- 
ing screw 99-19-3 (Fig. 3) holding the 
Spring Holder 45176 (Fig. 3) and turning 
the spring Holder to secure the required 
tension. Be sure to tighten screw hold- 
ing the Spring Holder. 

To replace the Idler Pulley remove the 
Hair Pin Cotter 99-34-14 (Fig. 3) and the 
Thrust Washer 50209 (Fig. 31 After removing 
the Idler Pulley remove the other Thrust 
Washer 50209 underneath the Pulley. When 
replacing the Pulley it is best to replace 
both the Thrust Washers with new ones. A 

single drop of oil should be used on the 

Pulley Stud when the Pulley is replaced. 

CAUTION --Do not allow any oil to get 

on either the Motor Pulley 36-71 (Fig. 3) 

the Idler Pulley, or rim of the Turntable. 

3. TO REPLACE TURNTABLE DRIVE BRACKET AND 
STUD ASSEMBLY 64216 (Fig. 3) 

After removing the Idler Pulley and 
Spring 39245 (Fig. 3), remove the Motor by 
removing the three RHMS 99-19-3 (Fig. 3) 

then remove the two nuts and the brass 
washer which are normally covered by the 
Idler Pulley. Next remove the Screw 99- 
19-7 (Fig. 3) and the Spacer 42165 (Fig. 3). 
When replaced, the Bracket and Spindle 
Assembly must move in all directions with- 
out binding or sticking. Be sure the 
double nuts are locked securely. 

4. ADJUSTMENT OF RECORD SHELVES 09-29 AND 
09-30 

The center line of the record shelves 
should form a straight line passing 
through the center of the Record Spindle. 
They should be exactly 9-21/32" apart when 
in the 10" position ana equidistant from 
the spindle. The shelves may be lined up 
by loosening the set screws on the shelf 
locking Cam and Gear 15-10 or 15-11 (Fig. 
2). After alignment tighten set screws. 

5. ADJUSTMENT LOCKING LEVERS AND SHELF 

LOCKING CAM. 07-26 AND OT -27 -- 15-10 
AND 15-11 (Fig. 2) 

The Front Record Shelf 09-29 (Fig. 1) 

should be lined up with the Record Spindle 
in the 10" position. The Shelf Locking 
Cam 15-10 (Fig. 2) is lined up with the 
center line of the Gear Sector assembly 
07-28 (Fig.2) and adjusted until the Lock- 
ing Lever is properly seated in the Shelf 
Locking Cam 15-10. The set screws of the 
Cam and Gear assembly are then tightened. 

The rear record shelf 09-30 (Fig. 1) 

should be lined up with the Spindle and in 
the 10" position. The Locking Lever Hex - 
Head mounting screw 36-114 may be loosened 
if the adjustment of the Locking Lever to 
the Cam and Gear Assembly need be changed. 

©John F. Rider, 
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MODEL P-2 CAPEHART 
(Part 1) FARNSWORTH TELEV. & RADIO CORP. 

0000000004)0oon0000 000000no on000 000000000000000000000000 tiirri.iiirrrri rr-HrrrrIrirdidO Nrr rrrrrirHrrr.irrHrrNrrrr 000.0.... .. 00000000. .0 . .. ....... 
iA 

bo 

©John F. Rider 

O' 
4)O)ID ririr.NU)d' r. Or -1 

7-. 

IO ri [)1 I) I{D{ 1) ri .--i.-.4,- CI) [e r1l .-11 ri ri N 0) '1 N ; ri 
CN`N7 O(7 N 1)ID [riN[i)rpi10 C9[pg IppOp)cD 0)d'101DO)yp[e222-,,,,,,ri1)lDriNN[ LO400)O)IpOJd'd'dd'iIÓI[{O<O rlA 

E. 
NNNCVop77OrMIiOMt.r-IMtppÑtppIpptÑIppcÑcppI['ppJÑIppdrpOlNgCppVNO100ÑÑÑÑÑ[9[) I Ì Ó)Ó) Ip)NNNCCVVMMKK))[[9LhÓ)tÓ))QMOIi(ñ0) 

0. MMMtm'OMCd'didd'dddt)íSNO5100cFDIpÑIDIIm0tIm01ptlmOtÓIOÓiOf 0)WO)00)YO)0)o)O)O)00)0)OO)0)O)O10)WO)oO)0) 

OoóOgQ000000OOOóOóOOOóóOOOóóOQR O OOOOOÓÓOU]l,fOOOOOOO :O 
rmr . . : : . . 

.cVtO . . . . . rCV . . . . 

sA 

. 3. 

m 
. > 

3 
0 F. .YY m 

e).1 
H 

0.m0. 
m ó 

104, t. > C 

a0>8 2 . . . .ímd 
m 

.9Cp 

m!~. Ó f e9). ß. 

. 

tim .-,. 

i 

Y 

t 

0 ' 

x 

i 

F.. 

a[>> 

t. 

qb 
m 

» 

6É{gy 

U 

iIFid>. 

. 
U m Y 4.0 Y 

. 

os. b 0 ÿ 
CO MID ,X (D 

>f. f. S 4 O 00 4.4 .iG.. m'.a ó0 ó ' 
á 

Uó)m.m.m. FO..Co a)YYY a) m..O.o A 
. 

mS r.r. pm .Y . 3xc.o lb' taO 1Ymrl o m.O.C á.i...ÚY. .oO7. 

h-.+0 

. 
m 

m 

0,OOO m F 
'@@ 

0)F. F t F.... hhF..Y UOY y 0)U)'á' >ÓOm m H 7 
..G. »> im r]m 000 mx F. UOm 0mdYU 74 Ú órióC) 0phY>)aU Ú> 0.0 D) b> F.U U U . 

7U] 
Ir> mYF4 o yy m 0 OOri riYm. CC10a0 i .m ó @ 

am oOob C m m.mmmm 0 t.f. 06a) i....xmFmmF. YO U ?1§áV r U m 

FP4zrr.rl0..-7 OY>RG04r0a4. 6)a 'Nr1 .Uaa .Om.006 F. mag am>Omaa 'á0O' 
W a 0 @@ r-1r1r-1 r F. a) 

X 02 1Ym.-)ÓÑÑrriL3 Ki0m. C'mmYF.m 
>O aY0mmaU0 r-109 

0gbO . COO m 
4 Y m m m F. F. I Iy mt.F. +Y 4 m > O Y U Y Y E. `-'.. 1 r] o U d Z 
rirX-1.r1m.Ni.' hOrirlrIOt. m OOm m WY 04() P. f... F. t.O mCF.0.YmIO Y.. m 4, i. MMROe 

`>,4'..g.,> c., a-U.-1F t F. 
U)OH6 

F.mF.0amm>m m> 0t4;mmFV OgaO4.riaOa Id0Yat.9b1)Id Y00.-rmmd 3eYmYmF. 
eUUmom0 x000F.F t.o>a07am Ox>R3. amaa7 XY OmFmá4'(,bd0 U.YmO¿1b%UY eb\ YF..Ua4o.0030Ya Wm rU.f. Omm gW00n C 

F.OEFamrC) .0.4App mmE +Yr. 
r7X .-.07QU tiF.F.Y mmemoF.OVmY.4mrbiYR4a >+YY4b.TvEb rbaYUYmeFmme00 aOa FOÁ>iC 
X N0 O O F f. m g m m r OgtU F. t,mb0 U hpr m r 0 m 0 0 0 0 0 0 0 m mx m . m XF, m T) U] e .-r' 

mt)YmY 
00>10.aaYmmá 0Oma>.uO7yODUUUa..O7mOTFt.FF00.022O0007y7a 

.1.xÓzz,WÉÚWKa00.0aWOO42UÉ0a0ÚGU)ÉH FP60.Pd1nÉC7üÚ..a00DNFa0.P..Wa 

Z F NO r O 
H 

C dOÓÓOo.-IrirmrNÑeÁnM00 e 
O 

e em e menu) 
F r l0DrrrHrrrrriiiriir.rirFrrrrrrN7rNOd91ÌOjdriVr. rri-NgOirr rm0 

2 ii iiiAAAAAAAAAAAAAAAAAAAAAAA ÑAÑAÑsÑgÑggLiOAUAUWbg 

e9). ß. 

. 

tim .-,. 

i 

Y 

t 

0 ' 

x 

i 

F.. 

a[>> 

t. 

qb 
m 

» 

6É{gy 

U 

iIFid>. 

. 
U m Y 4.0 Y 

. 

os. b 0 ÿ 
CO MID ,X (D 

>f. f. S 4 O 00 4.4 .iG.. m'.a ó0 ó ' 
á 

Uó)m.m.m. FO..Co a)YYY a) m..O.o A 
. 

mS r.r. pm .Y . 3xc.o lb' taO 1Ymrl o m.O.C á.i...ÚY. .oO7. 

h-.+0 

. 
m 

m 

0,OOO m F 
'@@ 

0)F. F t F.... hhF..Y UOY y 0)U)'á' >ÓOm m H 7 
..G. »> im r]m 000 mx F. UOm 0mdYU 74 Ú órióC) 0phY>)aU Ú> 0.0 D) b> F.U U U . 

7U] 
Ir> mYF4 o yy m 0 OOri riYm. CC10a0 i .m ó @ 

am oOob C m m.mmmm 0 t.f. 06a) i....xmFmmF. YO U ?1§áV r U m 

FP4zrr.rl0..-7 OY>RG04r0a4. 6)a 'Nr1 .Uaa .Om.006 F. mag am>Omaa 'á0O' 
W a 0 @@ r-1r1r-1 r F. a) 

X 02 1Ym.-)ÓÑÑrriL3 Ki0m. C'mmYF.m 
>O aY0mmaU0 r-109 

0gbO . COO m 
4 Y m m m F. F. I Iy mt.F. +Y 4 m > O Y U Y Y E. `-'.. 1 r] o U d Z 
rirX-1.r1m.Ni.' hOrirlrIOt. m OOm m WY 04() P. f... F. t.O mCF.0.YmIO Y.. m 4, i. MMROe 

`>,4'..g.,> c., a-U.-1F t F. 
U)OH6 

F.mF.0amm>m m> 0t4;mmFV OgaO4.riaOa Id0Yat.9b1)Id Y00.-rmmd 3eYmYmF. 
eUUmom0 x000F.F t.o>a07am Ox>R3. amaa7 XY OmFmá4'(,bd0 U.YmO¿1b%UY eb\ YF..Ua4o.0030Ya Wm rU.f. Omm gW00n C 

F.OEFamrC) .0.4App mmE +Yr. 
r7X .-.07QU tiF.F.Y mmemoF.OVmY.4mrbiYR4a >+YY4b.TvEb rbaYUYmeFmme00 aOa FOÁ>iC 
X N0 O O F f. m g m m r OgtU F. t,mb0 U hpr m r 0 m 0 0 0 0 0 0 0 m mx m . m XF, m T) U] e .-r' 

mt)YmY 
00>10.aaYmmá 0Oma>.uO7yODUUUa..O7mOTFt.FF00.022O0007y7a 

.1.xÓzz,WÉÚWKa00.0aWOO42UÉ0a0ÚGU)ÉH FP60.Pd1nÉC7üÚ..a00DNFa0.P..Wa 

©John F. Rider 

Z F NO r O 
H 

C dOÓÓOo.-IrirmrNÑeÁnM00 e 
O 

e em e menu) 
F r l0DrrrHrrrrriiiriir.rirFrrrrrrN7rNOd91ÌOjdriVr. rri-NgOirr rm0 

2 ii iiiAAAAAAAAAAAAAAAAAAAAAAA ÑAÑAÑsÑgÑggLiOAUAUWbg 



119 

FARNSWORTH TELEV. & RADIO CORP. 

THE MODEL P-3 IS THE SAME AS MODEL P-2 EXCEPT THAT 
THE MODEL P-3 HAS A PLAY CONTROL ADDITION. 

RECORDS FAIL TO DROP 

MODELS P-2, P-3 

CAPEHART 

(Part 2) 

A. Failure of records to drop may be due to: 
1. Shifting of the spindle assembly, causing it to be too close 

to rear record shelf. 
2. Shifting of record shelves. 
3. Excessive pressure or jamming of spring between head of 

plunger and its housing of 121 plunger spring. 
4. Record release plunger does not extend sufficiently beyond 

edge of record shelf. 
5. Over size diameter record or center hole of record eccentric 

with relation to rim of record. 

The first step in checking this operation is to determine if all adjustments 
are correct. 

The spindle assembly should be checked first to determine if it is correctly 
centered. Loosen the three mounting screws. The rubber grommets in this 
assembly will tend to automatically center it when the screws have been loos- 
ened. Now retighten carefully. Turn screws all down evenly, do not tighten 
one fully - and then the balance. It is best to tighten the left hand screw 
first - this will be less likely to shift the spindle assembly out of line. 
Careful checking with a 12" record as a gauge will indicate if the spindle 
assembly has shifted, and in which direction. 

B. The relative position of the record shelves should next be determined as 
described in the service notes. If either shelf (usually the rear) is too 
close to spindle or front shelf, the two screws holding the rear side of the 
record post to the base plate should be retightened as securely as possible. 
If this does not correct the condition, it will usually be found that there 
is a fiber shim between the rear edge of the post and the base plate, which 
can be removed by loosening the two screws and driving a thin wedge under the 
rear side of the post. The shim can then be worked out with a knife - and 
the screw retightened securely after the wedge is removed. 

Make sure that the record release plunger on the rear record shelf - when in 
full release position - extends up to 1/32" beyond the extreme edge of the 
record shelf. 

If record release plunger acts sluggish make sure there is no metal burr or 
dirt retarding its action. 

More effective release action can be obtained by filing the release plunger 
so as to have a slight downward taper - this taper or undercut should not 
exceed 15 degrees. Filing the release plunger so as to have a taper or under- 
cut will facilitate releasing records which are slightly oversize. 

IF TWO OR MORE RECORDS DROP 

This condition might be caused by: 
1. Rear shelf release plunger sticking or sluggish due to a burr 

or dirt. 

2. Plunger support, part y56-125 below base plate has shifted to 
either side. 12" retard plunger in front shelf has stuck in its housing. 
(early production). 

3. Front or rear record shelf has shifted outward. 

©John F. Rider 
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MODELS P-2, P-3 FARNSWORTH TELEV. & RADIO CORP. 
CAPEHART 
(Part 2) ti 
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MODELS P-2, P-3 
CAPEHART 
(Part 2) 

FARNSWORTH TELEV. & RADIO CORP. 

REFERENCE TABLE FOR AUTOMATIC MECHANISM ADJUSTMENTS 

Symptom Check and Correct 

Does not play automatically. Solenoid relay circuit and S2, S5, S6, L1, L8. Section 19, 
20. S4 under recording arm open. 

Keeps on repeating automatically. Check Si, S2. Section 15, 26, 27. 

Trips before record is finished. Section 27. 

Does not trip at end of record. Section 27, 26. 

Does not feed new record.* Section 2, 3, 1 

Record does not center on turntable. Section 1, 7, 9, 10. 

Does not reverse records properly. Section 1, 8, 11, 12, 13, 28. 

Does not reverse record. Section 1, 8, 18, 28, 25. 

Pickup does not land correctly on record. Section 5, 6, 16, 17, 14. 

Chatter while changing record. Section 21, or short circuit in relay trip system. 

Ringing noise while changing record. Section 4. 

Record Selector Lever does not work properly. Section 25, 23, 18. 

Make sure record Is not warped or chipped or has rough edges. 

NOTE: When Automatic Mechanism jams, shut Master 
"Motor Switch" does not shut power to the motor off while 

Note:-When mechanism jams upon first being played after 
being unpacked, check to see whether the record magazine is 
lined up as stated in Adjustment 7. Also check to see if the 
Record Reverse Arm Lock No. 46 Fig. 2 is on top of the 
Record Reverse Arm Lock Stop No. 48 Fig. 2. 

1. MAGAZINE LINK ADJUSTING SCREWS 
("D") (Fig. 1). 

The record magazine should always come back snugly 
against the magazine stop screw, "C," Fig. 1. If it does not, 
it is necessary to loosen the two set screws ("D," Fig. 1) to 
a sliding tension and run the record changer through a cycle 
of change. When the magazine has reached the horizontal 
position, as shown in Fig. 1, press down on the lower end 
of the magazine; this will lengthen the link assembly. Then 
when the magazine returns to its normal position, the maga 
zine link will adjust itself so that the magazine is snugly 
against the stop screw. Then tighten the magazine link 
screws "D." 

2. RECORD SEPARATOR ADJUSTMENT. 
The separator stop "J," Fig. 1, should be adjusted so that 

a small 10" record will positively clear the knife portion of 
the separator lever as shown in the following illustration. A 

C144E lw*F4 Eau, u aECGEIM 
,.E pnMal .ns EEO E1.4.41s+ 
(.nuese E Eaou.s/R 

"Power" Switch "OFF' before clearing the jam, as the turntable 
the mechanism is in cycle. 

standard to use is to make certain that there is approximately 
?!32" clearance between the edge of the small record and the 
point of the separator lever, as shown at "A" in illustration 
below. However, it may be necessary to vary one way or the 
other from this measurement, depending on whether or not 
the slotted end of the record separator lever goes over the 
hook (7) (Fig. 1) without binding. 

3. RECORD SEPARATOR HOOK ADJUST- 
MENT. 

After adjusting the record separator it will be necessary to 
check the record separator hook (7) (Fig. 1) to see that it 

enters the slot in the record separator without binding. This 
hook is threaded and by loosening the locknut the hook can 
be turned in either direction, to raise or lower it. After the 
correct adjustment is obtained, tighten the locknut. 

It should never be necessary to change these adjustments 
on record changers unless they have been tampered with by 
an inexperienced person. 

SEPARATOR HOOK AND ARM (7) (Fig. 
7). 

Be sure set screw "K" in Fig. 4 is screwed all the way in. 

4. RECORD MAGAZINE B U S}I I N G (13) 
(Fig. 1). 

If a ringing noise is heard while the instrument is changing 
records, i. e., such a noise that might be made by a spring, it 

will be found that the Durex bushing (13) (Fig. 1) is too 
tight, in which case it will be necessary to loosen the lock 
nut of the holding bolt, and back the bolt out, from a quarter 
to a half turn, then tighten the lock nut. 

5. TO ADJUST THE TONE ARM HEIGHT. 
To adjust the tone arm height, first place a 12" record on 

the turntable and adjust the tone arm stop lever (18) (Fig. 
1) so that the record hits the rubber roller (21) (Fig. 1) in 

the center. Start the record changer through a cycle and 
stop it when the tone arm lever hook (22) (Fig. 1) just 
touches the stop lever assembly. In this position adjust the 
tone 'arm height so that the top of the stop lever is the same 
height as the center of the hook. This adjustment is made by 
loosening the two Allen set screws at the rear of the tone arm. 

©John F. Rider 
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FARNSWORTH TELEV. & RADIO CORP. 

These Allen set screws are accessible by raising the tone arm 
by hand. After making the height adjustment it is necessary 
to make certain that there is a clearance of approximately 5/s" 
between the pickup head and the record tray. This distance 
may be checked between the bottom of the record tray and 
the bottom of the pickup when the record tray is approxi- 
mately parallel with the pickup. 

6. TO ADJUST THE STOP LEVER HOOK 
(22) (Fig. 1). 

Always adjust the tone arm position on a 12" record 
before adjusting for a 10" record. Adjust the tone arm stop 
lever hook (22) (Fig. 1) by moving it in or out. This hook is 
locked in place by a set screw in the stud whose nut is shown 
in Fig. 1 as No. 2. This set screw is at the bottom of this 
stud. Adjust the hook so that it will pass through the notch 
in the pickup arm lever (18) (Fig. 1) without binding against 
the top or bottom of the notch, when in the playing position. 
With a 12" record on the turntable, the rubber roller (21) 
(Fig. 1) against the edge of the record and the stop lever 
hook (22) against the blade of the stop lever (18) the needle 
should stop on the record exactly" from the edge of the 
record. 

With the record changer in exactly the same position as 
described above, and with a 10" record on the turntable and 
the hook (22) (Fig. 1) against the blade, the stop lever 
should allow the needle to stop on the record 3/32" from the 
edge of the 10" record. A 6-32 screw shown in Fig. I is 
provided for making this adjustment, simply by screwing it 
in or out. A check should be made for clearance between 
the roller and the tray, this roller should never bind on the 
record tray. This can be taken care of by slightly bending 
the tone arm stop lever (18) (Fig. 1) up ór down. If it is 
necessary to bend the stop lever it will be necessary to re- 
adjust for 12" records. 

7. THE ADJUSTMENTS OF THE RECORD 
MAGAZINE. 

Before attempting to adjust the magazine, be sure that the 
center of the magazine pivot pins (6) (Fig 1) is 81/4" above 
the base plate. This height is very important and we recom 
mend checking the height of the right hand pin, when look- 
ing at the magazine, before any adjustments are made. 

The record magazine is positioned by moving it sideways 
on its bearing .or pivot pins. The two set screws underneath 
the pivot pins lock the magazine in position. Loosen these 
set screws, then see that the left hand side of the record 
reverse assembly fork (part of ,4, Fig. 2) is between 1/42" and 
;is" inside the left hand side of the Reverse crank, when 
looking at the magazine. That is, the left hand edge of the 
record reverse fork is about 1/32" or lhe" to the right of the 
left hand edge of the crank. After moving the magazine, 
lightly set up the set screws. Then with the selector arm in 
the "Repeat" position swing the record reverse arm around 
in front of the magazine, to see whether the record guide 
strikes either of the record support pins (55) (Fig. 2). If 
the guide strikes either of the support pins it will be neces- 
sary to bend the pin away from the guide so they can not 
strike. If it is necessary to bend either pin, set the control 
lever in the "Repeat" position, then raise the record tray by 
hand, with a 10" record on it, observing the way the record 
strikes the support pins, the record should hit both pins about 
316" from the end of the pin; if it does not it will again be 
necessary to adjust the pin until the record hits both pins an 
equal distance from the ends. If it is necessary to bend the 
pins, check the clearance between the record guide arms and 
the pins and between the arm carrying the record guide and 
the right hand pin. Also if the magazine has been shifted 
it is necessary to see that the two points, which extend down - 

MODEL 16E 
CAPEHART 

ward from the magazine, have ample clearance in the char', 
nels,in the record tray, which are provided for their passage. 
If there is possibility of the points striking it probably means 
the magazine has been shifted too much. 

If the magazine has been adjusted, it is also necessary to 
see that the record separator hook (7) (Fig. 1) does not 
bind in the slot in the end of the record separator arm (45) 
(Fig. 2). If it does the section covering these parts give the 
adjustment. 

8. MAGAZINE STOP SCREW. 

The magazine stop screw "C," Fig. I, should be adjusted 
so that the crank pin (part of 9, Fig. 1) is approximately 
Me" from the edge of the record reverse arm fork (part of 4, 
Fig. 2) which is furtherest from the magazine, when the 
record reverse guide is in front of the magazine, that is, in 
the reversing position. 

9. TO LOCATE AND ADJUST THE RECORD 
TRAY (29) (Fig. 2). 

In assembling the record tray to the record changer, the 
first tooth of the driver quadrant (107) (Fig. 3) should mesh 
with the second tooth of the driven quadrant of the tray as 
shown. 

With the two gears properly meshed, loosen the Allen set 
screws which hold pins No. 8, Fig. 1, in place. This will 
allow you to move the record tray sidewise, adjust tray side- 
wise until the turntable spindle is exactly in the center of 
the 10" record level of the record tray. (The 10" record 
level is that part of the tray where the felts No. 24 are 
indicated in Fig. 2.) 

With the control lever in the 'one side" position, run the 
record changer through its cycle until the large hole in the 
main. cam is exactly half way past the upper edge of the 
record tray cam follower, as shown at "A," figure 1. At this 
position, the points of the ten -inch felts (24) (Fig. 2) should 
be level with the top of the turntable felt. If this tray is too 
low or too high, it may be adjusted to the proper level by 
loosening the eccentric screw (15) (Fig. 1) "B" and turning 
this screw until the proper level is obtained. Be sure to 
tighten the lock nut after adjustment. 

If the tray is too high, at this position, -the ten -inch records 
will not be centered over the turntable spindle. If the record 
tray is too low, the ten -inch records will slide out over the 
ten -inch tray shoulder and not properly center. 

107 FIG -3 134 FIG.7 .1 
10. TO ADJUST THE VERTICAL BUMPER 

GUIDE (10) (Fig. 2). 

This guide is located back of the magazine cross bar (33) 
(Fig. 2). After the records are separated from the magazine 
they are guided in dropping off the separator so they hit the 
center of the record bumpers (31) (Fig. 2). This vertical 
bumper guide also guides the records when the elevating 
hook, on the rear of the record tray lifts the record. The 
vertical bumper should be set back just far enough to allow 
a 12" record to drop onto the record bumpers freely. The 
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lower part of the vertical bumper, which extends into the 

record well, should extend toward the center of the well 

rubber bumpers far enough to make sure that the upper edges 

of the records fall behind the points of the upper record sup- 

port (39) (Fig. 2). This adjustment is not critical. In most 

cases it will be found that the upper end of the vertical 

bumper will just clear the elevating hook on the rear of the 

tray. In cases where it is found that 10" records are chipping 

about the edges, due to bouncing against the points of the 

upper record support (39) (Fig. 2) it will be necessary to 

bend the vertical bumper (10) (Fig. 2) back at the top to a 

point where it just barely clears the elevating hook at the 

rear of the tray. It should never be bent back far enough to 

raise the front of the tray. 

11. RECORD REVERSE GUIDE (41) (Fig. 2). 

With a 12" record in the magazine the record reverse guide 

assembly (41) (Fig. 2) should be parallel with the record 

when in the reversing position, in front of the magazine. 

If the record reversing assembly is parallel with a 12" record 

as above, it should come around and lay against the reverse 

guide pin tubing (42) (Fig. 2), if the eccentric cam (77) 
(Fig. 4) is properly adjusted. This cam can be adjusted, by 

loosening the screw through the cam and turning it so that 
the record reversing assembly returns to the reverse guide 

pin tubing. Care should be taken when making this adjust- 

ment so that the crank pin (part of 9, Fig. 1) does not hold 

the reverse guide away from the pin tubing. This cam should 

be turned so that the reverse guide assembly just touches the 

pin tubing; if the cam is turned too far it will allow the reverse 

guide assembly to hit the pin tubing, but in the reversing 

position the assembly will not be able to assume a position 
parallel with a 12" record. 

12. REVERSE ASSEMBLY LINK ROD. 

Loosen lock nut "H," Fig. 6, while the record changer is 

in the reversing position, that is, when the reversing assembly 

(41) (Fig. 2) is in front of the magazine. Remove the screw 

(79) (Fig. 4) holding the reverse segment link (80) (Fig. 

4) to the reverse segment (61) (Fig. 4) and lengthen or 
shorten the link, by the link thread until the reversing crank 

(9) (Fig. 1) stands with the crank pin just barely touching, 
but not binding, against the front side of the fork (4) (Fig. 

2). After the adjustment has been made, lock the link in 

place with the lock nut "H," Fig. 6. 

13. TO ADJUST REVERSE CAM ARM AND 
ROLLER ASSEMBLY (57) (Fig. 3). 

See Section 7 under Instructions For Replacing a Reverse 

Cam. 

14. LATERAL LOCATION OF THE MAIN 
CAM SHAFT. 

Both end bearings of the main cam shaft are movable, and 

are used to locate the cam shaft in its proper lateral position, 

as well as adjust the amount of end play. The main cam shaft 

is located laterally so that the ball in the end of the tone arm 

lift rod (87) (Fig. 5) travels in the exact center of the tone 

arm lift cam (86) (Fig. 5). As shown at "M" in Fig. 5. 

15. TO ADJUST THE CLUTCH THROWOUT 
LEVER AND CAM. 

The clutch throwout lever cam is shown as No. 125 in Fig. 

7 and is adjusted by loosening the shoulder screw (69) (Fig. 
4) to a sliding tension after the record changer has been 

stopped in the playing position. The clutch throwout lever 

cam should just clear the point of the turntable throwout 
cam (93) (Fig. 5) with the clutch disengaged. Unless clear- 

ance between the turntable throwout cam and the clutch lever 

throwout cam is maintained the record changer will jam. If 
too much clearance is allowed the turntable throwout cam will 
not disengage the clutch and the record changer will continue 

to change records without playing them. 

16. TO ADJUST THE PICKUP ELEVATION. 

When the tone arm swings in towards the record, the pick- 

up arm lever hook (22) (Fig. 1) comes to rest against the 

pickup arm stop lever (18) (Fig. 1) and when the tone arm 

lowers the pickup toward the record it pauses momentarily be- 

fore the pickup arm lever hook goes through the stop lever. If 
the record changer is stopped during this pause, it will be 

found that the ball in the end of the pickup arm lift shaft 

(87) (Fig. 5) is at the point marked "L" in Fig. 5 on the 

lift cam (86) (Fig. 5). Now if the pickup, with a needle in 

the proper position, is moved beyond the edge of the record, 

the point of the needle will extend below the top surface of 
the record a distance equal to half the thickness of the record. 

The correct elevation of the pickup is made by the screw in 

the underside of the tone arm fork against which the pickup 
cover rests. Loosen the locknut, adjust the screw to bring the 

needle to the position mentioned above, then lock the lock - 
nut. 

17. PICKUP FEED IN ADJUSTMENT. 

The collar of the pickup arm swing lever and collar as- 

sembly (84) (Fig. 5) should ride on the leather facing of 
the friction cam (96) (Fig. 5) until the pickup arm lever 

hook (22) (Fig. 1) has engaged the stop lever (18) (Fig. 

1). Then a slight amount of friction should be maintained 

after the ball at the end of the pickup lift arm (87) (Fig. 5) 

has engaged with the lift cam (86) (Fig. 5). This friction 
should be maintained until the needle has touched the record, 

otherwise the pickup arm may move away from the stop lever 

and the needle miss the record. If the friction be maintained 

too long the needle may be forced beyond the first playing 
groove. To adjust this, the pin locking the friction cam to 

the main cam shaft should be driven out and the Allen set 

screw loosened to a sliding tension. The cam is rotated for- 

ward, in the direction of rotation of the main cam shaft, to 

maintain the friction a longer time and backward to maintain 
it for a shorter time. 

18. TO ADJUST THE REVERSE CAM SHIFT 
LEVER (105) (Fig. 7). 

This lever is moved by the record control shaft (116) (Fig. 

7) and is held in position by an Allen set screw. It should 

be positioned on its shaft so that the record reverse cam (85) 
(Fig. 5) is firmly engaged with its pin (74) (Pig. 4) in the 

"Both Sides" position. In the "One Side" and "Repeat" 
positions it should have good clearance with the pin. If any 

adjustment of this lever is made be sure to check the setting 

of the Reverse Cam Arm and Roller Assembly (57) (Fig. 4) 

as instructed in Section 7 of the instructions on replacing a 

reverse cam. 

19. TO ADJUST THE SOLENOID MOTOR 
SWITCH (108) (Fig. 6). 

After the switch cover has been removed the switch is 

exposed. The upper switch points should make good elec- 

trical contact, while the main clutch is disengaged, in this 

position the clearance between the bottom points should be 

approximately %". While the clutch moves from the dis- 
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engaged to the engaged position the upper switch points 
should remain closed until the lower set of points are closed. 
When the clutch is fully engaged the lower points should 
make good contact and the clearance between the upper 
points should be approximately %". 

To adjust the switch loosen the screw through the bakelite 
switch base at the rear of the switch assembly. After the 
position is found where proper clearance is secured, with the 
clutch engaged and disengaged, the switch should be locked 
in position with the screw. 

In some machines a headless set screw is used to lock the 
switch in position. This screw is near the point of the tapered 
bakelite insulating block. Loosen this screw and adjust switch 
to get proper clearance then lock the switch in position by 
the set screw. 

The two upper contacts are in series with the auto trip 
switch and the two lower contacts are shunted across the 
motor switch. When the clutch is engaged the auto trip 
switch is out of circuit and the motor switch is shunted by 
the lower contacts thus insuring the completion of the change 
cycle even though the instrument is switched to radio or 
turned off. 

20. CLUTCH CLEARANCE. 
The clearance between the driven (70) (Fig. 5) and driv- 

ing (99) (Fig. 5) members of the clutch should be approxi- 
mately .020" (Twenty thousandths), and is adjusted by 
loosening screw "N" Fig. 7 to a sliding tension and adjusting 
the clutch fork (121) (Fig. 7) and the solenoid to clutch 
lever and pin assembly until the proper clearance is obtained. 
After adjustment is made lock the screw "N," Fig. 6. 

21. TO ADJUST SOLENOID WEDGE SPRING. 
This phosphor bronze spring is located on one of the three 

spacers used to mount the solenoid plate bracket to the 
solenoid bracket. It is used to prevent clutch chatter or 
bounce when the clutch engages. The only adjustment is to 
bend the spring to a snug fit with a long screw driver so as to 
increase or decrease its pressure on the solenoid to dutch lever 
(118) (Fig. 7). 

22. TO ADJUST THE RECORD REPEAT LOCK 
LEVER (82) (Fig. 7). 

The purpose of this lever is to prevent accidental shifting 
of the Selector Arm while the instrument is not in the play- 
ing position. In the "Repeat' position this lever is on the 
side of the Solenoid to Clutch Lever (118) (Fig. 7) away 
from the main cam. In the "One Side" and "Both Sides" 
positions it is on the main cam side of the solenoid to clutch 
lever. With the tone arm in the playing position (Main 
Clutch Disengaged) this lock lever should clear the solenoid 
to clutch lever by approximately eio" when moved under it. 

23. TO ADJUST THE REVERSE CAM LOCK 
LEVER (115) (Fig. 7). 

This lever should be on the main cam side of the solenoid 
to clutch lever when in the "Both Sides" position. And on 
the opposite side when in the "One Side" and "Repeat' 
positions. With the main clutch disengaged the lock lever 
should clear the solenoid to clutch lever by approximately 1/1o" 
when moving under it. 

24. TO ADJUST RECORD REPEAT THROW - OUT LEVER (119) (Fig. 7). 
No adjustment of this part is necessary. 

MODEL 16E 
CAPERART 

25. TO ADJUST RECORD REPEAT CLUTCH 
LEVER (83) (Fig. 7). 

The adjustment of this lever is made by loosening the 
Allen set screw to a sliding tension then moving the part 
along the shaft. The sliding clutch should engage in the 
"One Side" and "Both Sides" positions, but should be dis 
engaged in the "Repeat" position. The fork of this lever 
should not bind the sliding clutch in either the "Repeat' or 
"Both Sides" position. 

26. TO ADJUST THE STOP TRIP SWITCH 
(137) (Fig. 8). 

This switch is accessible by removing the turntable, which 
will expose the switch cover. To remove the switch cover it 
is necessary to remove the trip arm, which goes through the 
switch cover and the two flat head screws which hold the 
cover in place. The clearance between the contact points on 
the fixed and movable arms of the switch should be 1,a". 
After replacing the trip arm (27) (Fig. 8) in the switch, 
after the switch cover has been removed, set the turntable on 
the spindle, push stop trip arm (142) (Fig. 8) slowly about 
t/4" toward the magazine and then turn the turntable through 
one complete revolution. This will insure the fibre cam, on 
the turntable, resetting the trip switch, the clearance between 
the trip arm and the moveable arm of the switch should be 
1/42". The distance between the trip arm and the switch trip 
guard finger should also be 1/a2". 

To adjust the clearance between the trip arm hook (27) 
(Fig. 8) and the moveable switch arm, loosen the screw in 

the bakelite switch base, at the end nearest the tone arm. 
Move the switch until Ms" clearance is secured between the 
trip arm hook and the moveable arm of the switch, then 
tighten the screw holding the switch. In making this adjust- 
ment be sure that the stationary arm of the switch is not 
bent when tightening this screw. 

On some models a headless set screw, near the end of the 
coil spring, is used to lock the switch in position; loosen this 
screw, adjust the switch, then tighten the set screw. 

27. TO ADJUST THE FRICTION JOINT OF 
AUTOMATIC TRIP SWITCH. 

The amount of friction necessary in the friction joint be 
tween the auto stop trip lever-long (27) (Fig. 8) and the 
auto stop trip lever-short (142) (Fig. 8) should be just 
sufficient to close the automatic stop trip switch (137) (Fig. 
8). The friction is regulated by adjusting the screw which 
tightens the flat spring (141) (Fig. 8). If the tension is too 
great the instrument may trip before finishing a record, if 
not enough tension is had the instrument will not change 
records when the needle hits the automatic change groove. 

28. INSTRUCTIONS FOR REPLACING THE 
RECORD REVERSE CAM AND ITS 
ADJUSTMENTS. 

1. Set record changer in the playing position. Carefully 
mark the drive gear (92) (Fig. 3) on the main shaft and the 
driven gear as shown 81, Fig. 3, by prick punch marks or 
scriber, so that the same teeth can be engaged after re- 
assembly, thus insuring proper timing. 

2. Remove the, two bolts, one (60) (Fig. 3) securing the 
magazine slide and roller assembly to the magazine slide arm 
lever, and one (15) (Fig. 1) securing the record slide arm 
and stud assembly to the record tray drive crank. 

3. Looking in from the rear of the instrument, remove 
the Durex bushing from the end of the main cam shaft, 
nearest the motor drive shaft.. This is accomplished by loosen- 
ing the bolt to the right of the main shaft. Care should be 
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taken when replacing this bushing so as not to tighten the 

bolt enough to crush the bushing; a snug fit only is required. 

4. Remove lower half of bearing and Durex bushing from 

the other end of the main cam shaft and work the cam shaft 

out of the record changer. The same precaution against 

crushing this bushing should be taken with this one as with 

the one in the preceding section. 
5. Remove taper pin from gear and loosen set screw in 

the collar, both shown as 81 in Fig. 4, of the reverse cam 

shaft assembly, as well as the pin (74) (Fig. 5) over which 

the reverse cam forks, when in the reversing position. After 

removing the collar and sliding the gear to one side, file all 

burs from the edges of the holes in the reverse cam shaft. 

Slide the shaft through its Durex bushing toward the rear of 

the instrument far enough to allow the removal and replace- 

ment of the reverse cam (85) (Fig. 5). 

6. Reassemble the reverse cam shaft assembly, making 

certain that the taper pin holes in the shaft and gear are cor- 

rectly aligned to permit the taper pins being properly inserted. 

The set screw in the collar at the end of the shaft should be 

properly tightened. 
7. Remove the reverse cam arm and roller assembly (57) 

(Fig. 4) and make sure that the roller pin and arm are not 

bent, if either of these items are found bent we suggest that 
you replace the reverse arm and roller assembly. 

8. In reassembling the reverse cam arm and roller assembly 

(57) (Fig. 4) in its proper position for alignment with the 

reverse cam, be sure the roller is about ti3z" inside the ridge 

on the reverse cam, when the cam is in the reversing position. 

9. Remove the taper pin from the gear (92) (Fig. 5) on 

the main shaft, which drives the gear on the reverse cam 

shaft assembly (81) Fig. 5) and remount the main shaft to 

the record changer chassis, pushing the above gear, from 

which the pin was removed, to one side so that it will not 

mesh with its driven gear. 
10. Locate the main shaft so that the lower end of the 

pickup arm lift shaft travels in the center of the pickup arm 

lift cam, as shown at "M" in Fig. 5. With the main shaft in 

this position, adjust the main shaft Durex bushings so that 
there is no end play in the main cam shaft assembly. 

11. Rotate the main cam shaft to the playing position so 

that the pickup arm is lowered over the turntable. 
12. Set the reverse cam in its lowest position, with the 

control lever in the "Both Sides" position, so that the fork 

of the reverse cam is meshed with the driving pin. 

13. Mesh the reverse cam assembly driver gear (92) (Fig. 

5) with the reverse cam assembly driven gear so that the 

identifying punch marks correspond to the original position. 

The taper pin for the driver gear should be inserted next. If 

the assembly has been properly made there should be ap, 

proximately r/'" clearance between the roller or the reverse 
cam arm and the reverse cam. See "F," Fig. 5. 

14. Throw the control lever to the "One Side" position 
and rotate the reverse cam with the fingers until it is in the 
reversing position. Again throw the control lever to the 
"Both Sides" position. Now there should be approximately 
tom" clearance between the reverse cam and the roller. See 

"G," Fig. 5. If the clearance is not approximately 3a" for 

both positions of the reverse cam it indicates either the gears 
are not properly meshed or the reverse segment link rod may 

be bent. A careful check of the latter while the main shaft is 

out will save time and trouble later. 

29. INSTRUCTIONS FOR REMOVING THE 
AUTOMATIC MECHANISM FROM THE 
CABINET: 

In most cases, any repairs and adjustments on tljs mech- 
anism can be made with the mechanism in the cabinet. If 

it is necessary to remove the mechanism for any reason, it 

is recommended that the following procedure be observed, 
and that two persons take part in the removal. Make sure 
the mechanism is not in cycle. 

1. There is a great possibility, when removing the chassis 

from the cabinet, to mar or scratch the cabinet. If you will 

place a piece of cardboard around the record changer it will 

eliminate, to a great extent, the possibility of marring the 
finish. A rubber auto mat, with a hole for the record changer, 
the same size as the one in the cabinet makes an excellent pad. 
This pad can be split and is easily put in position and re- 

moved. Pad the sides of the cabinet with pieces of cardboard. 

2. Remove the backs from the record changer, and am- 

plifier compartments. 

3. Remove the five prong socket cable from the solenoid 
assembly, remove the pickup lead from the terminal board, 
and free the shielded lead going to the shorting switch. 

4. Remove the four bolts that hold mechanism to the 
shelf. 

5. Loosen the two Allen set screws in the flexible coupling 
and allow it to slide down the drive shaft, so as to clear the 
record changer shaft. 

6. Remove the screw marked "P" in Fig. 2. This is the 
middle of the screws of the upper record support. 

7. Remove the magazine link shoulder screw No. 40 Fig. 

2. This will allow the magazine to be swung parallel to the 
turntable, and take up less room. 

8. Remove the pickup arm assembly by removing the three 
screws in the pickup arm base, swinging the pickup arm to the 
back of the mechanism and working the bottom of the pickup 
assembly out of the hole. 

9. Carefully mark the drive gear (92) (Fig. 3) on the 
main shaft and the driven gear shown as part of 81, Fig. 3, by 

prick punch marks or scriber, so that the same teeth can be 

engaged after reassembly, thus insuring proper timing. 

10. Remove the two bolts, one.(60) (Fig. 3) securing the 
magazine slide and roller assembly to the magazine slide arm 

lever, and one (15) (Fig. 1) securing the record slide arm 

and stud assembly to the record tray drive crank. 

11. Looking in from the rear of the instrument, remove 
the Durex bushing from the end of the main cam shaft, 

nearest the motor drive shaft. This is accomplished by loosen- 

ing the bolt to the right of the main shaft. Care should be 

taken when replacing this bushing so as not to tighten the 
bolt enough to crush the bushing; a snug fit only is required. 

12. Remove lower half of bearing and Durex bushing from 
the other end of the main cam shaft and work the cam shaft 

out of the record changer. The same precaution against 
crushing the bushing should be taken as stated, in the pre- 
ceding section. 

13. From the rear of the cabinet, lift the mechanism 
straight up, and carry it straight back until the rear bearing 

bracket of the main shaft has cleared the shelf; then rotate the 
mechanism 90°, turning it so that the record magazine comes 

toward the back of the cabinet until the record magazine is 

clear of the cabinet. Then drop the record magazine end of 

the mechanism slightly so that the drive shaft will clear the 

bottom shelf, and remove the mechanism. 

To Replace Mechanism: -1. Replace mechanism by re- 

versing procedure of step 13 above. 

2. Replace the main cam shaft and its bushings, but do 

not tighten the bushings in place. Make sure that the gears 

marked in (9) above are meshing properly as marked. Make 

sure the throw -out cam 71 Fig. 4 is resting on top of the 

main shaft. 
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3. Replace the pickup arm assembly. Locate the main 
shaft so that the lower end of the pickup arm lift shaft travels 
in the center of the pickup arm lift cam, as shown at "M" in 
Fig. 5. With the main shaft in this position, adjust the main 
shaft Durex bushings so that there is no end play in the main 
cam shaft assembly. 

4. Replace the two bolts removed in (4) (6) (7) and (10) 
above. 

2 
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/ 
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17 

MODEL 16E CAPEHART 

5. Adjust the position of the record tray as described 
under: "9. TO LOCATE AND ADJUST THE RECORD 
TRAY", by adjusting screw 15 (Fig. 1). 

6. Turn the drive shaft or turntable with the fingers and 
put the mechanism thru a cycle to see that it is working 
correctly. 

7. Replace the flexible coupling on drive shaft and replace 
connections to record changer. 

16 

B 15 14 

Fig. 1 

Refer- 
ence 
No. 

Stock 
No. Description 

7 

8 
9 

88116 

88018 
88119 

Separator Hook and Arm 
Assembly 

Pin-Record Tray Pivot 
Reverse Pinion and Crank 

16 
17 
18 

88024 
88055 
88131 

Pin-Record Tray Slide 
Main Shaft Bmihing 
Pickup Arm Stop Lever As- 

sembly (Specify color) 
1 97293 Pickup Housing Assembly 19 88005 Escutcheon Plate Off -Ont 
2 88068 1°-28 Hen. Cap Nut 10 88188 Record Bumper Guide and 20 88001 Switch, Automatic 
8 88084 Record Tray Shield Felt- Felt Assembly 21 88094 Stop Lever Roller Tubing 

Outer 11 88078 Magazine Link Upper 22 Pickup Arm Lever Hook 
4 98117 Record Reverse Arm and 12 38076 Magazine Link Lower 23 88069 Lock Nut for Pivot Screw 

5 
6 

38044 
38017 

Fork Assembly 
Spring-Separator 
Pin-Magazine Pivot 

18 
14 
15 

88057 
88118 
88006 

Record Magazine Bushing 
Chassis Plug 
Shoulder Screw - Record 

Tray Slide 

NOTE: In ordering any part 
that is painted, please specify 
color wanted. 
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37 38 

ti 

34 
33 

32 

31 

30 

29 

28 

27 

28 

25 

24 
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54 
18 

41 

42 

43 

44 

45 

4 

48 
47 

52 51 

48 

50 

Refer- 
ence 
No. 

Stock 
No. 

Fig. 2 

Description 

Refer- 
ence 
No. 

Stock 
No. Description 

8 88084 Record Tray Shield Felt Outer 36 88083 Magazine Side Felt 
4 88117 Record Reverse Arm and Fork Assembly 87 98136 Record Magazine Assembly 

(specify color) 38 88080 Record Magazine Felt 
10 88188 Record Bumper Guide and Felt Assem. 39 38106 Record Support-Upper 
18 88181 Pickup Arm Stop Lever Assembly 40 38008 Shoulder -Screw -Magazine Link 

(specify color) 41 88128 Record Reverse Guide Assembly 
24 88079 Record Tray Felt-Small 42 Pin-Reverse Guide Stop 
25 88078 Record Tray Felt-Large 43 38011 Shoulder Screw-Separator 
28 88139 Turntable Drive Shaft Cap 44 38108 Record Reverse Guide 
27 88132 Automatic Stop Trip Lever Assembly 45 88127 Record Separator and Hub Assembly 
28 88028 Pin-Record Control Rod 46 38072 Record Reversing Ann Lock 
29 38187 Record Tray Assembly 47 38052 ,Record Reverse Guide Spring 
30 38089 Record Tray Bumper-Rear 48 38074 Record Reverse Arm Lock Stop 
31 88097 Record Bumper 50 Pickup Arm Base 
32 38092 Reverse Arm Bumper 51 88071 Automatic Stop Trip Lever, Short 
38 88135 Lower Record Support Assembly 52 38110 Pickup Arm Casting only 
34 38081 Lower Record Support Felt 54 38088 Record Tray Bumper-Front 
35 88082 Record Bumper Guide Felt 55 38140 Pin-Record Support 
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81 

Fig. 3 

92 

Refer- 
ence 
No. 

56 

Stock 
No. 

88050 

Description 

Spring-Reverse Arm 
57 38128 Reverse Cam Arm and Roller Assembly 
58 38088 Spring-Record Separator Hook Lever 
59 38039 Spring-Magazine Slide Arm 
60 38007 Shoulder Screw-Magazine Slide Arm 
61 88031 Record Reverse Pinion Segment 
62 Solenoid Plate Bracket 
63 98000 Condenser -1.0 Mfd. 400 -Volt (in can) 
64 88037 Record Repeat Sliding Clutch Cam 
65 38040 Spring-Record Repeat Clutch 
66 98016 Screw-Turntable Shaft Collar 
67 88012 Shoulder Screw-Repeat Lever 
81 38121 Record Reverse Cam Shaft Assembly 
92 Gear-Reverse Cam Shaft Driver 
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Fig. 4 

Refer- 
Refer- 
ence Stock 

ence Stock No. No. Description 
No. No. Description 71 38130 Clutch Throwout Lever and Spring Assembly 

9 38119 Reverse Pinion and Crank Assembly 72 38013 Shoulder Screw-Clutch Throwout Lever 
56 38050 Spring-Reverse Arm 73 38043 Spring-Record Reverse Cam Control 
57 38128 Reverse Cam Arm and Roller Assembly 74 38022 Pin-Reverse Cam Shaft 
58 38038 Spring-Record Separator Hook Lever 75 38095 Stop Lever Collar Pin Tubing 
59 38039 Spring-Magazine Slide Arm 76 38046 Spring-Tone Arm Lever 
61 38031 Record Reverse Pinion Segment 77 38036 Reverse Segment Stop Cam 
64 38037 Record Repeat Sliding Clutch Cam 78 38101 Record Repeat Throwout Hook Lever 
85 38040 Spring-Record Repeat Clutch 79 38010 Shoulder Screw-Reverse Segment Link 
67 38012 Shoulder Screw-Repeat Lever 80 38021 Pin-Short-Reverse Segment 
68 Turntable Drive Shaft Assembly 81 38121 Record Reverse Cam Shaft Assembly 
69 38015 Screw-Clutch Throwout Cam 82 38104 Record Repeat Lock Lever 
70 38124 Worm and Bushing Assembly 83 38102 Record Repeat Clutch Fork Lever 
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21 

18 
COMPLETE 

76 

M 

6.32x 5/8 R.H.N.P. 

97 

75 

6-32x14FHMS 

96 86 

Refer- 
ence 
No. 

Stock 
No. Description 

Refer- 
ence 
No. 

Stock 
No. 

18 88024 Pin-Record Tray Slide 81 98121 
18 38131 Pickup Arm Stop Lever 84 
21 88094 Stop Lever Roller Tubing 85 88123 
26 88199 Turntable Driveshaft Cap 86 
66 38018 Screw-Turntable Shaft Collar 87 
88 Turntable Shaft Assembly 88 
70 38124 Worm and Bushing Assembly 90 
74 98022 Pin-Reverse Cam Shaft 91 
75 88095 Stop Lever Collar Pin Tubing 92 
78 88048 Spring-Tone Arm Stop Lever 98 

HEX NUT 

Itl Ia 
x- -20 4 4 ALLEN FN 

Description 
Record Reverse Cam Shaft Assembly 
Pickup Swing Lever and Collar Assembly 
Record Reverse Cam and Pin 
Pickup Lift Cam and Hub Assembly 
Pickup Arm Lift Shaft 
Pickup Arm Swing Cam 
Main Cam Collar 
Magazine Slide Arm Cam 
Gear-Reverse Cam Shaft Driver 
Turntable Throwout Cam and Hub 

Assembly 

Fig. 7 

4G" 

Oxl" 
93 94 

Fig. 5 

Refer- 
ence 
No. 

Stock 
No. Description 

94 88030 Gear-Main Drive 
96 Pickup Arm Friction Cam Assembly 
97 Pickup Arm Stop Lever Collar 
98 88162 No. 2. Woodruff Rey 
99 88084 Turntable Shaft Clutch 

100 Turntable Driveshaft Cap Tubing 
101 88083 Ball Bearing-Upper 
102 38060 Thrust Washer-Worm Shaft 
103 88082 Ball Bearing-Lower 
104 88064 Turntable Shaft Collar 
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Fig. 6 

Refer- 
ence 
No. 

Stock 
No. Description 

14 38113 Chassis Plug 5 Prong Male 
59 88039 Spring-Magazine Slide Arm 
61 38031 Record Reverse Pinion Segment 

105 38100 Record Reverse Cam Shaft Lever 
106 38020 Pin-Long, Reverse Segment 
107 38111 Record Tray Gear-Driver 
108 38008 Switch Assembly-Solenoid and Motor 
109 38141 Solenoid Coil only 
110 38047 Spring-Solenoid Lever Torsion 
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Fig. 8 

Refer- 
ence 
No. 

Stock 
No. Description 

STOCK 
No. DESCRIPTION 

MAGNETIC PICKUP ASSEMBLIES 
4 38117 Record Reverse Arm and Fork Assembly 

18 38131 
(specify color) 

Pickup Arm Stop Lever Assembly (spe- 
cify color) 

14291 
37292 

Armature-Pickup armature and spring 
Brush-Pickup brush and mounting bracket 

21 38094 Stop Lever Roller Tubing 14872 Coil-Pickup coil and support assembly 
26 38139 Turntable Drive Shaft Cap 14292 Damper-Pickup armature damper block 
27 38132 Automatic Stop Trip Lever Assembly 37293 Housing-Finished pickup housing only-less mechanism 
28 38023 Pin-Record Control Rod and cover 
42 
47 38052 

Pin-Reverse Guide Stop 
Record Reverse Guide Spring 

37291 Mechanism-Magnetic pickup unit only-less housing 
and brush 136 

137 38004 
Selector Knob 
Record Trip Switch Assembly- 3811 Screw-Pickup needle screw 

complete 37294 Terminal-Pickup connector block with set screws and 
141 38048 Spring-Automatic Trip Lever Pin mtg. screw 
142 38071 Automatic Stop Trip Lever-Short 37288 Pivot-Pickup unit pivot screw and locknut 
144 37292 Pickup Brush Assembly 37287 Bearing-Pickup unit pivot bearing 
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FOR AUTOMATIC PHONOGRAPH PICK-UP 
SEE RCA IitIf)DEL MI -12701 

The cutting point of the stylus must be in 
perfect condition in order to make good record 
ings. 

The condition of the stylus point can not he 
determined by ordinary visual inspection. If the 
recordings are noisy or poor in quality, first try 
a new stylus. 

The stylus cutting point can be ruined by 
dropping the cutter on the record, by cutting 
into the base metal of the recording blank, or by 
cutting into the paper label on the blank 

Always stop the recorder before it reaches its 
inner limit as it will repeat in the last groove 
and may wear into the base metal, thereby ruin- 
ing the stylus point: See that the instrument is 
perfectly level. 

LUBRICATION. 
Due to its careful design and precise workmanship, this 

record changer requires a minimum of oiling. 
About once each year a light coat of vaseline or petroleum 

jelly should be applied to all moving surfaces which were 
coated with graphite at the factory. 

A very light coat of vaseline should be applied to the 
surfaces of the magazine, indicated at "E" in Fig. 2. It is 

best to apply this coating every six months. The vaseline 
should be applied with, and removed by, the fingers, on the 

Recorder 
Cutter Head Drive:-The cutting head drive screw (lead 

screw) should rotate freely and he free from end play. If 
end play is present loosen the jamb screw which locks the 
cone point bearing located at end away from driving gear and 
adjust this bearing until cad play is eliminated (being care- 
ful not to cause binding), then tighten jamb screw. 

Cutter Head Mounting:-Two cone pointed set screws 
support the cutter head and its mounting bracket. These 
should he adjusted to prevent end play but to permit free 
movement of the cutter head up and down. 

Record Threads:-Keep the drive gears and lead screw free 
from record threads. 

Equalizing Groove Width: In order to keep the groove 
width cut at the inside and outside of record equal, it may he 
necessary to adjust the spindle bearing into which the swivel 
spindle of the recording arm is placed, and which is located 
at the right hand center of the phono hoard. To adjust this 
bearing loosen the set screw in the base and move bearing 
up or down as desired. If the grooves at the edge of record 
are shallower than those at center of record, lower the bear- 
ing. If grooves at edge of record are deeper than those at 
center of recor'd, then raise the bearing. 

Lubrication:-Keep the drive gears, lead screw, and other 
bearing surfaces well lubricated with Vaseline or Petroleum 
Jelly. 

"Automatic" Cut -Off Switch Under Recorder Arm:-When 
the Recorder Arm is swung in position over a record to 
make a recording, the weight of the arm is brought down on 
a switch mounted under the recorder arm swivel bearing, 
opening the switch and making the Automatic Phonograph 
inoperative. 

This switch should be adjusted so that when the Recording 
Arm is on its rest, the switch is closed; i. e. the switch plunger 
is all the way ups and there should he about tinch clearance 
between the top of switch, and the swivel shaft. When the 
Recording Arm is in the recording position, the switch is 
open; i. e. the switch plunger is pushed down. 

Cutter Head: 

magazine faces. DO NOT USE EXCESSIVE AMOUNTS 
OF LUBRICANT ANYWHERE ON THE RECORD 
CHANGER. 

A good grade of machine oil, not too light, should be 

used on the sliding clutches, reverse cam shaft and all ec- 

centric and shoulder screws. 

NEVER OIL THE "DUREX" BUSHINGS (one of 
which is shown as No. 17 in Fig. 1), AS THIS WILL 
CAUSE THEM TO DISINTEGRATE. 

Once each year the motor oil cups should be oiled with a 

good grade of motor oil. At the same time the gear box 
should be inspected, and the grease replaced if it has become 
hard. A good mixture to use here is 75% vaseline and 25% 
SAE 40 motor oil. 

DRIVE CLUTCH. 
The phono drive clutch is located on the drive shaft just 

above the reduction gear box. The clutch should be adjusted 
so that there is no slippage in the clutch during a cycle of 
the mechanism, yet the clutch should slip if the turntable is 
stopped by hand. To adjust clutch, loosen the two nuts above 
the clutch on the drive shaft, and move the lower nut down 
the shaft for more pressure in the clutch, or move the lower 
nut up for less clutch pressure. 

Service 
The cutter head used is of an improved design. There is 

a centering spring attached to the armature to maintain proper 
adjustment and to provide a limiting effect on the movement 
of the. armature. Service operations which may be necessary 
on the cutter are as follows: 

Centering Armature:-Refer to the figure showing the 
cutter inner structure. The armature "E" is shown in its 
proper relation to the magnet pole pieces, i. e., exactly 
centered. To center armature remove screw C and remove 
cutter cover. Insert a small rod or nail into the armature 
needle hole and tighten the needle holding screw to hold the 
rod securely. If the armature clamping screws D have not 
been disturbed, screw A should be loosened which will permit 
the armature to be moved from side to side, the rod acting as 
a lever to perform this operation. The proper adjustment is 
obtained when the armature is brought to the mid position 
between the pole pieces. Screw A should then be tightened. 
The armature position should then be central between the 
pole pieces and at right angles to them. Check to make sure 
that the armature is not touching the coil. The air gap 
between the pole pieces and the armature should be kept free 
from dust, filings, and other foreign material which would 
obstruct the movement of the cutter armature. 

Replacing Coil:-Remove the cutter cover by removing 
screw C. Remove screws D and A and lift magnet off coil 
assembly. Unsolder coil leads. Remove coil and bakelite 
board on which it is mounted. Replace with new coil and 
mounting board. Replace magnet. Replace screws A and D. 
Solder new leads. Tighten screws D so that the armature is 
perpendicular to the pickup base. Center armature as des- 
cribed above. 

To Replace Viscoloid Damping Block (F) or Replace 
Armature E:-Remove cover. Remove screws G. Remove 
screws D and A. Remove magnet assembly. Unsolder coil 
leads. Remove coil assembly. Remove armature and viscoloid 
block. Remove nut B. Remove viscoloid from armature. Re- 
place either new armature, new viscoloid or both as desired. 
When replacing nut B make sure that viscoloid is parallel to 
the armature and that it will not twist the armature when 
clamped under screws G. Tighten nut B so that viscoloid is 
firmly fastened on shaft. Replace parts in reverse order as 

removed above. Center armature as described above. 

Culler Head 
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MODEL S30 CAPEHART 
(Part 1) FARNSWORTH TELEV. & RADIO CORP. 

43180 NUT 66350 46295 

34310 - - 

66349 

46285 

3672 99 -42 -II 
45285 50209 39225 

46297 99.34-12 

99-19-18 

3671 
46306 
(64216) Assy. 

99-19-19 

99-36-21 

50206 

99-19-2 

66363 

66364 

FIGURE 1 

5568 

46286 
5780 

3167 
99-22-37 

34310 
99-13-6 

34315 

46(95 

46286 

99-20-29 

99-14-5 
37140 99-19-17 

99-19-6 99-20-54 

FIGURE 2 

99-20-18 64219 

5781 Compldt 

34313 

54110 

4639 Clip 

0206 

43180 

6725 

2328 

39235 L. 
39237 S. 

50173 
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FARNSWORTH TELEV. & RADIO CORP. MODEL S30 CAPEHART 
(Part 1) 

FIGURE 3 

471z4 
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99-20-5 50203 
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3162 3869 

99-34-12 

34308 

4057 

34312 

4058 

39229 

34316 

66347 

99-29 -5 

/ 
99.13-5 99-26-1566366 62939 

12-46287 

64215 34107 

343(e Pin 3 51 02 

37138 

{21151- 60 cy. 

21153 -50cy. 

64212 

39234 66359 99.19-13 42162 
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46304- 

99-18-19 
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MODEL S30 CAPEHART FARNSWORTH TELEV. & RADIO CORP. 
(Part 1) 

ì1,1 

34310 
64215 

46288 FIGURE 5 

39226 

66359 

34309 

35102 3869-' 
PARTS PRICE LIST 

37140 

46288 

64215 

II! 

II11 

-Ï'Illl ;=i! l' uuau mnuir :unnn 

1111. 

1'1Ì 

IImni. ",, 

34309 

35102 

IDI 
Part No. DESCRIPTION List Price 

715-1 Crystal Pickup, head and Plug AK -59 only $ 4.50 
716-1 Crystal Pickup, head and Plug AK -76, 95 and 96 4.70 

*2331 Replacement Cartridge-Panamuse 6.10 
3159 Drive Disc Stud .10 
3162 Main Cam Stud .25 
3167 Tone Arm Support .10 
3294 Screw, shoulder clutch lock lever .10 

*3360 Screw, Needle - Panamuse .10 
3361 Screw, Needle - Farnsworth .10 
3671 Pulley, Drive -motor .20 
3672 Pulley, Drive -turntable .76 
3868 Cam, stop, tone arm 10-12 .10 
3869 Cam, Main 1.20 
4057 Roller, Record Lowering .10 
4058 Roller, Tone Arm Lift Lever .10 
4059 Bushing, main cam .10 
4639 Wire Clip, cadmium plated .10 
4639 Wire Clip, painted .10 
4949 Felt for Spindle .10 
5568 Bracket, Record Support .60 
5779 Turntable 1.75 

'5780 Tone Arm only - Panamuse .70 
'5786 Tone Arm and Pick-up assembly complete - Panamuse 9.00 
5787 Tone Arm only 1.00 
6069 Reject Knob .15 
6287 Motor Gear and Spindle assembly 1.75 
6725 Brush assembly .20 
7344-1 Gauge .75 
21151 60 Cycle motor less pulley 8.00 
21161 60 Cycle motor with drive pulley 8.35 

'30153 Escutcheon - Panamuse 1.35 
34308 Pin, record lowering .10 
34309 Pin, motor spindle gear .10 
34310 Pin, record centering (Farnsworth) .25 
34311 Pin record support shelf .10 
34312 Pin .10 
34313 Pin, tone arm binge . .10 
34315 Pin, Record Support Plate Hinge .10 
34316 Pin .10 

'34322 Pin, Record Centering (Panamuse) .25 
39224 Spring, record lowering .10 
39225 Spring Idler - early production .10 
39226 Spring, starting lever release trip .10 
39227 Spring, friction trip .10 
39228 Spring, friction trip .10 
39229 Spring, tone arm lift lever .10 
39230 Spring washer - change cam .10 
39234 Spring, tone arm return arm .10 
39235 Spring clip, pickup lead, long .10 
39236 Spring, reject lever .10 
39237 Spring clip, pickup lead, short .10 
39245 Spring idler (coil) late production .10 
42161 Spacer Motor .10 
42162 Spacer Shoulder .10 
42163 Bearing, Tone Arm Lever .15 
42165 Spacer, bolt .10 
43180 Nut, Record Centering Pin (Farnsworth) .25 
43182 Tone Arm Lift Rod .10 
43184 Collar, lower friction 'sip .20 
43185 Collar, upper friction trip .15 
45165 Lever, friction trip .10 
45171 Bracket, crystal cartridge .15 
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FARNSWORTH TELEV. & RADIO CORP. 
MODEL S30 CAPEHART 

(Part 1) 
Part No. DESCRIPTION continued) 

*45173 
*45174 
46284 
46285 
46286 
46287 

Bracket, escutcheon Panamuse 
Bracket Record Support Panamuse 
Record Support Plate Farnsworth 
Record Support Front 10" 
Record Support Rear 12" 
Trip Finger 

46288 Main gear starting lever 
46289 Bracket, crystal cartridge 
46292 Bracket, tone arm lift 

*46330 Bracket Record Support 
46293 Trip finger stop 
46295 Record Support Rear 10" 
46297 Record Support Front 12" 
46300 Record Support bracket 
46301 Friction Trip 
46304 Reject Lever 
46306 Wire Clip 
46330 Record Support Plate 
48216 Insulating Washer tone arm 
50173 Tone arm bushing 
50203 Disc, friction trip drive 
50204 Washer, friction trip lever 
50206 Rubber grommet 
50209 Washer, thrust drive disc 
50219 Insulating sleeve 
50223 Mounting spacer 
50226 Decalcomania, 10"-12" 
50227 Decalcomania "Reject" 
54107 Link, record lowering 
54108 Crank tone arm 
54110 Tone Arm Support Housing 
61265 Plug Shell 
61269 Plug male 
63119 Record lowering link assembly complete 
63120 Spindle support brack and bushing assembly 
64213 12" rear record support and shaft assembly 
64215 Starting lever release trip and hub assembly complete 
64216 Turntable drive bracket and stud assembly 
64219 Tone Arm Bracket assembly 
66346 Tone Arm Lift Lever and Bracket assembly 
66347 Tone Arm Lift Lever and Roller assembly 
66348 10" and 12" Record Support Assembly complete 
66349 Record Support Bracket assembly front 
66350 Record Support Plate and Pin assembly Farnsworth 
66351 Friction Trip Assembly 
66353 Tone Arm Return Assembly complete 
66355 Collar, pin and set screw assembly 
66356 Main Cam and starting lever assembly 
66359 Spindle, gear and bracket assembly 
66366 Tone Arm Crank and Clamp Screw assembly 
66371 Record Support Plate and Standard assembly 
66372 Record Lowering Bracket and Standard assembly 
66391 Record Support Plate and Pin assembly Panamuse 
68328 A.C. Motor 60 ohm with leads and plug 
99-12-1 8-32 H.H. nut 
99-13-3 10-24 H.H. nut 

*99-13-5 10-32 H.H. nut Panamuse 
99-13-6 10-32 H.H. nut 
99-14-3 1/2-28 H. Half nut 
99-14-5 1/4-28 H. Half nut 
99-18-19 6-32x%" Mach. Screw 
99-19-6 8-32x%" R.H.M.S. 
99-19-13 8-32x%" R.H.M.S 
99-19-17 8-32x5/16" R.H.M.S 
99-19-18 8-32x5/16" R.H.M.S. Nickel , 

99-19-19 8-32x7/16" R.H.M.S 
99-20-5 10-24x1/2" R.H.M.S. 
99-20-18 10-32x1/4" R.H.M.S. Nickel 
99-20-29 10-32x5/16" R.H.M.S. Nickel 
99-20-45 10-24x2" R.H.M.S 
99-20-54 10-32x11,4" R.H.M.S. 
99-22-35 6-32x1/4 oval H.M.S. Nickel 
99-22-37 4-36x1 oval H.MS. oxidized 
99-23-13 8-32x% oval H.M.S. Nickel 
99-26-15 10-32x% H.H.M.S 
99-34-11 Cotter Key Hairpin 
99-34-12 Cotter Key Hairpin 
99-36-14 Cotter Key Hairpin 
99-36-21 %"x.170"x.042" brass washer 
99-38-18 Washer 
99-42-5 Keeper for 3/16" shaft 
99-42-11 Turntable Stop Washer 

Numbers preceded by * are used on CAPEHART PANAMUSE exclusively. 

List Price 

.10 

.15 

.40 

.40 

.35 

.15 

.15 

.15 

.15 

.45 

.10 

.45 

.30 

.35 

.10 

.15 

.10 

.45 

.10 

.10 

.10 

.10 

.10 

.10 

.10 
.10 
.10 
.10 
.20 
.25 
.30 
.15 
.15 
.35 
.85 

1.00 
.35 
.15 
.30 
.70 
.40 

1.70 
1.35 

.95 

.85 

.50 

.20 
1.50 
2.85 

.35 
4.20 
2.95 
1.00 
9.00 

.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
Where (Capehart) appears behind a part, this part is used on Capehart Panamuse Instruments 

exclusively. 

Where (Farnsworth) appears behind a part, this part is used on Farnsworth combinations ex- 
clusively 
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MODEL S30 CAPEHART FARNSWORTH TELEV. & RADIO CORP. 
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FARNSWORTH TELEV. & RADIO CORP.ODEL 
S30 C,AFEHART 

(Part 2) 

FIGURE I 

TRIP ARM 
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FIGURE 3 
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CLUTCH 
ADJUSTING 
COLLAR. 

FIGURE 2-A 

CLUTCH 
ADJUSTING 
COLLAR. 

TRIP ARM 

COLLAR. CLUTCH 
TENSION 
SPRING. 

TONE ARM LIFT 
ADJUSTING 
SCREW AND 
LOCK NUT. 

PIN BEND TO ADJUST 

POSITION OF TRIP ARM WHEN RECORD IS PLAYING 

TURNTABLE 1h BEARING - 
WASHER. 
U WASHER. 

FELT OILER. 

FIGURE 6 

AFTER PROPER SHELF HEIGHT HAS 
BEEN TNSRE TL ADJUSTING SCREWS 
SET TIGHT AGAINST SHELF AND 
LOCK NUTS TIGHTENED. 

SPACE BETWEEN 
UPPER AND LOWER. 
SPINDLE LESS THAN 

31 THICKNESS OF THE 
THINNEST RECORD. 

FIGURE 5 

I 

lizTO116 

TRIP ARM. 

TONE ARM 
LIFT LEVER. 

FIGURE 4. 

UPPER SPINDLE 
ADJUSTMENT. 

ADJUSTING SCREW FOR 
REGULATING RECORD 
DROP ARM. 

TONE ARM. 

SPINDLE TO 12" SHELF 
NEEDLE SET FOR 12" 
NEEDLE SET FOR 10" 

TONE ARM TRIP 
TRIP FINGER STOP 

to 

PIN TO 12"SHELF 

ADJUSTING GAUGE TEMPLATE 
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MODEL S30 CAPEHART 
(Part 2) FARNSWORTH TELEV. & RADIO CORP. 

AUTOMATIC RECORD 
CHANGER 

This record changer is mounted on a heavy metal 
base which is rubber mounted to the cabinet. The 
turntable is rim driven and in turn drives the auto- 
matic changing mechanism. Each changer in thorn 
oughly tested before it leaves the factory and should 
not need any further adjustments. It is possible that 
due to wide variations in types of records used, minor 
adjustments in settings may have to be made. Under 
the following headings are listed effects, possible cause 
and method of correcting. 

A word of caution when checking for quality. 
1. Make sure that all the packing has been removed, 

around motor, turntable, etc. 

2. See that the changer unit does not touch the 
cabinet, it must float on the four rubber mountings. The 
four screws which mount base to cabinet should be re 
moved (AFTER RECEIVER IS IN POSITION). 

3. ALWAYS USE A GOOD NEEDLE AND SEE 
THAT IT IS SEATED AND THAT THE NEEDLE 
SCREW IS TIGHT. 

1. Motor Will Not Start. 
1. Plug not in receptacle, house fuse blown, defer. 

tive outlet. 
2. Defective switch (Phono -Radio), open motor 

winding or leads. 
3. Motor stopped in an overload position, i. e., 

record drop cam and cam roller at point where roller 
is just about to LOWER shelf. Turn the turntable 
I clockwise) two or three revolutions by hand. 

NOTE: The turntable screws down on the record 
spindle. To remove, turn in clockwise direction by 
hand until the curve on the spindle is toward the load- 
ing rack, then lock small drive pinion in that position. 
Spindle must NOT turn. Unscrew turntable (counter 
clockwise). 

4. Friction drive pulley stuck, friction drive pulley 
not touching turntable rim or bushing on motor shaft 
not touching friction drive pulley. Oil on friction 
drive pulley. 

5. Center pinion shaft stuck or tight. Free and oil. 
When replacing be very careful so as not to bend 

or spring the friction drive pulley which will have to 

be pushed under the edge while screwing the turntable 
in position. 

2. Tone Arm Does Not Drop In Correct Position. 
1. 10 inch or 12 inch lever not in correct position 

for record being played. Check setting of lever. 
2. Tone arm drop not set correctly to meet record 

variations. Records may viry as much as /-inch in 
diameter. Adjust for average conditions. 

To ad,,uat tone arm drop, place gauge on turntable, 
large hole (A) over apindle, place needle in tone arm 
and then place tone arm so the needle sets in small 
hole marked "NEEDLE SET FOR 10'. Throw 10" 
record lever in correct position. The tone arm adjust- 
ing lever, see Fig. 7, mutt have its stud in contact with 
the tone arm travel lever, this lever must be in contact 
with die cast cam and gear. Loosen screw in adjusting 
lever and adjust lever, then tighten. Check operation 
and repeat until tone arm drops in correct position. 

To adjust for 12 -inch records, throw lever to left 
for 12 -inch recorda. With gauge in place on turntable 
place tone arm in position marked "NEEDLE SET 
FOR 12". Loosen lock nut on tone arm travel lever 
and adjust screw to atop. Tighten lock nut and check. 
Repeat until needle drops in correct position. 

For the above adjustments use small cotter pin in- 
stead of needle. This prevents any scratching or 
marring of records or turntable surface. 

3. Trips Before Record Is Finished. 
This condition invariably is caused by the clutch 

being too tight. This clutch is the friction type and 
when the pickup moves at an increased upend toward 

the center of the record, sufficient torque is developed 
to cause the tripping arm to act. To remedy it is 
netesar, to have No. 6 Bristol wrench to loosen the 
special set screw in the collar nearest the base of 
changer, we Fig. I. Loosen set screw and turn collar 
a fraction of an inch to the left (counter clockwise) 
tighten set screw. Check and repeat until record plays 
to end. 

4. Does Not Trip Alter Record Is Finished. 
I. Center groove on record does not have sufficient 

pitch to develop enough torque to actuate clutch. This 

may result from improperly cut trip groove in record 
or loose clutch setting. 

2. It may be possible that the trip arm may have 
jumped to the wrong side of the rocker bar trip arm, 
see Fig. 7. It should be on the same side at reject arm 

3. To check the trip action adjustment, place the 
gesu.e (hole marked B) on the lower spindle and set 

needle or cotter pin in hole marked TONE ARM TRIP 
(17/a" centers). When in thin position the cam on the 
center pinion shaft should be pointing toward tone arm. 
With cam as stated, the starting lever should be 

touching cam when cam and starting lever are in this 
position. The tone arm tripping lever should be in 
contact with the starting lever. Likewise the rocker 
bar (Fig. 3) I bar which engages pin in pinion gear 
»haft causing large cam gear to engage pinion gear) 

Although standard speed of phono motors 
is 78.26 manufacturing requires broad 

e 

tolerance of speed limits - commercial prac-le 
tice is 76.59 to 80.00 rpm. 

New type stroboscope disc supplied by 
Farnsworth - is arranged for 79.23 and 77.42 
as well as the 2 speeds on the older one - 
78.26 and 33.33 - and the upper and lower 
limits above (76.59 and 80.00) 

The click heard after the record changer 
is half played may be due to excessive fric- 
tion in the trip assembly at the bottom of 
the tone arm assembly. A temporary repair 
may be effected by use of small piece of 

adhesive tape on face of spring where re- 

setting dog strikes the spring. 

ADJUSTING 
SCREW 

EW FOR ORDS 
ONLY. 

meet be in contact (beneath) the end of the starting 
lever (Fig. 3) The end of starting lever may be bent 
sufficiently to make contact. The end of starting lever 
must not be bent any more than that which is necessary 
to center the other end of the rocker bar between the 
cam and the pin on the small pinion gear (Fig. 3) 
(running position). 

After the above has been checked and adjusted the 
trip arm (while unit is running) should come in con. 
tact with the parting lever when the needle is about 
31 inches fróm the center line of the spindle. This 
may be adjusted by loosening the Bristol set screw in 
tripping lever stop collar (Fig. I) and lining collar 
a fraction of an inch to the left. Check-operatioi after 
tightening set screw. 

4. The clutch may be too loose, thereby not devel- 
oping sufficient torque. To adjust loosen Bristol set 
screw in clutch collar, rotate. collar (Fig. 1) to the 

right a fraction of an inch. Tighten set screw. Check 
operation. 

S. Records Do Not Drop. 
1. Record bole tight or record warped. 
2. Shelf height not correct. To adjust see Fig. 4 

for correct height; adjust for 10" records first. 
3. Spindles may not be in correct relation. See 

Fig. 4, for correct alignment. Top spindle adjustable 
4. Record drop cam roller out of adjustment Set 

correct shelf height (10" "felt) by loosening lock nut 
and turning screw; tighten lockout. 

8. Drops More Than One Record. 
1. Warped record. 
2. Spindle alignment and etc. Same procedure u 

listed under 5. 

7. Tone Arm Drags On Record. 
L Too many recorda on the turntable. 
2. Records may be thicker than average or warped. 
3. Needle too long or not properly seated. 
4. Tone arm lift adjusting screw loose or out of 

adjustment. 
To check the tone arm for correct lift, rotate turn- 

table (clockwise) by hand and push reject button in 
order to actuate trip. Turn slowly until tone arm 
reaches maximum height and starts to travel toward 
tone arm rest, then stop when the arm is approximately 
one inch from edge of turntable. Check the height of 
the tone arm from the surface of the turntable as indi 
cated in Figure 5. From the lower edge of the tone 
arm to the top of the turntable the distance should be 
between 1 7/16" and 1 17/32". To adjust the tone 
arm lift screw (Fig. 2-A) loosen lockout and adjust 
screw until arm is within above tolerance, then tighten 
lncknut. 

TONE. ARM 
TRAVEL LEVER 

MOTOR 

ROCKER BAR 
TRIP ARM. 

FIGURE 7 

TONE ARM 
ADJUSTING 
LEVER 

Wad 
SPRING 

TONE 
ARM 
LIFT 
LEVER 
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MODELS P-41, P-44 
CAPEHART FARNSWORTH TELEV. & RADIO CORP. 

In the following five illustrations 
we are showing the cycle of operation of 
a P-40 Series Capehart-Farnsworth Changer. 

Figure A is known as the playing 
position. 

In Figure B the Main Cam has advanced 
so the "Boss" on the Main Cam has moved 
the Centering Lever Return Arm away from 
the cam, which because of the Return 
Spring causes the Centering Arm thru the 
Rocker Levers and Plunger Shafts to move 
the Record Plungers toward the Spindle. 
Due to the motion being transmitted thru 
the Return Spring different diameter 
records are handled equally well. The 
equalizer spring aids inexactly centering 
the record in regard to the Spindle. 
Note, in this illustration the Tone Arm 
Swing Lever is part way up the Cam 
Shoulder. 
*ABOVE PARAGRAPH FOR P-41 ONLY 

In Fig. C the Trip Roller (part of 
Main Cam) has advanced to move the rear 
plunger rocker away from the spindle, at 

FIGURE A 

the same time moving the front plunger 
rocker toward the spindle. Due to the 
Plunger Shafts, which transmit the motion 
of the Rockers to the Record Plungers the 
Record Plungers move in the opposite 
direction from the Rockers, i.e. Front 
Record Plunger moves away from t h e 
Spindle. This causes the record to be 
pushed off the Rear Shelf and drop to the 
Rear Hooks. 

Between C & D the Record Plungers ga 
through the central position and assume 
the position shown in Fig. D where the 
Rear Record Plunger moves away from the 
Spindle causing the record to drop to the 
Front Hooks. 

In Fig. E the Centering Lever Return 
Arm has dropped into the "Slot" in the 
Main Cam, moving both Plungers toward the 
Spindle, causing the Front and Rear Hooks 
to snap back, permitting the record to 
settle flat on the turntable. In this 
illustration the Tone Arm Swing Lever is 

returning to the normal position. 

©John F. Rider 
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MOMS P-41, P-44 
FARNSWORTH TELEV. & RADIO CORP. CAPEHART 
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MODELS P-41, P-44 FARNSWORTH TELEV. & RADIO CORP. CAPEHART 
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MODELS P-41, P-44 
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MODELS P-41, P-44 
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MODELS P-41, P-44 
CAPEHART FARNSWORTH TELEV. & RADIO CORP. 
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MODELS FARNSWORTH TELEV. & RADIO CORP. P-41, P-44 
99-10-8 4-36 Hex Nut .06 CAPE:ART 
99-11-6 6-32 Hex Nut 2 .05 
99-12-1 8-32 Hex Nut 2 .05 
99-13-5 10-32x3/8" Hex Nut 

.05 
99-17-11 4-36x5/8" RHMS 

.06 99-18-1 6-32x3/16" R.H.M.S Play Control .06 
99-19-3 8-32x3/8" R H M S 3 .06 
99-19-8 8-32x1" R H M S .05 
99-20-31 No disc 

.05 
99-26-16 Tone Arm Crank Set Screw 5 .05 
99-26-17 10-32x1/2" H.H.M.S 

.10 
99-28-306-32x1/4" Bristol Set Screw 5 .10 
99-28-316-32x3/16" Bristol Set Screw .10 
99-33-1 #4 S.P. Washer 

.06 
99-33 #8 S.P. Washer 3 

.06 
99-33-4 #10 $.P. Washer 
99-33-5 1/4 S.P. Washer .06 

$0.05 
99-34-11 H.P. Cotter, Main Cam Stud 6 .10 
99-34-12 H.P. Cotter, Starting Lever 6 .10 
99-34-13 H.P. Cotter, Tone Arm Lift Lever 7 .10 
99-36-1 Washer Starting Lever .06 
99-36-7 Plain Washer, Play Control .05 
99-36-12 Flat Washer 17/64"x3/4" .05 
99-36-20 #8 Flat Washer .05 
99-36-21 #8 Flat Washer 3 .06 
99-36-28 Brass Washer .05 
99-36-36 #8 Flat Washer 3 .05 
99-36-38 Brass Washer, Idler Bracket 3 .10 
99-36-45 Washer, Main Cam Stud 6 .10 
99-37-2 Wave Washer .10 
99-40-6 #0x3/16" Drive Screw .10 
99-42-10 3/16" Ball Bearing .10 
99-42-11 Washer, Turntable Stop 6 .10 3167 Tone Arm Rest 1 .10 
3294 Shoulder Bearing, Clutch Locking Lever .10 
3671 Pulley, 60 Cycle Motor 3 .20 
3672 Idler Pulley 3 

.75 
3681 Pulley, 50 Cycle Motor 3 .36 
3996 Spring 6 .10 
4058 Tone Arm Roller 7 .10 
4949 Felt Washer 6 .10 
34309 Starting Pin 6 .10 
34312 Pivot Pin 6 .10 
34313 Hinge Pin, Tone Arm 4 .10 
34316 Hinge Pin, Tone Arm Lift Lever 7 .10 

39227 Spring Washer 5 .10 
39228 Coil Spring 5 .10 
39229 Spring, Tone Arm Lift Lever .10 
39234 Spring, Tone Arm Swing Lever 2 .10 
39235 Spring Clip 4 .10 
39236 Spring, Reject Lever 2 .10 
39245 Spring Idler Pulley 3 .10 
42165 Spacer Idler Bracket .10 
43182 Tone Arm Lift Rod 4 .15 
43185 Upper Collar 5 .30 
45165 Friction Trip Lever 5 .10 
45176 Tension Spring Holder 3 .10 
46287 Trip Finger 5 .20 
46292 Bracket, Tone Arm Lift 7 .15 
46293 Trip Finger Stop 2 .10 

50203 Cork Washer 5 .10 
50204 Cork Washer .10 
50206 Rubber Grommet 2 .10 
50209 Thrust Washer, Drive Disc 3 .10 
61269 Phono Plug .15 
64215 Trip Lever Release 6 .50 
64216 Idler Bracket and Stud Assembly 3 .15 
64219 Bracket, Tone Arm 4 .40 
66351 Friction Trip Assembly 5 .85 
66355 Lower Collar, Pin and Screw 5 .50 
66366 Tone Arm Crank Assembly 5 .35 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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FEDERAL RECORDER CO. MODEL 306 

SETTING UP RECORD CHANGER. Before plugging in line plug be 
rare the automatic record changer is properly set up for opera- 
tion. The bracket to which the pickup arm (13 -Fig. 2) is fastened 
should be removed as it is used for shipping purposes only. The 
bracket (28 -Fig. 2) to which the recording arm (24 -Fig. 2) is fas- 
tened should be removed and screwed in the position shown 
(28 -Fig. 2). The turntable is next placed on the spindle and re- 
volved until it drops into position. 

PHONOGRAPH AND HOME BROADCASTER BUTTON. Press this 
button to connect the set for phonograph operation. 

MICROPHONE VOLUME. Turn this control to the extreme left or 
"off" position. 

RADIO -PHONO VOLUME. Turn this control to the right. The dial 
will become illuminated, showing that the power Is connected. 
Walt about 30 seconds for the amplifier to become properly 
heated before attempting to play the phonograph. Use this con- 
trol to adjust the volume of the phonograph in the same manner 
as it is used to adjust the volume of the radio. 

TONE CONTROL. Adjust this control to suit your own individual 
requirements. Turn to the extreme left for emphasis on the high 
notes or treble and turn to the extreme right to accentuate the 
bass notes. When this control is turned toward the right, the 
needle scratch will be reduced. 
PICKUP. The pickup (13 -Fig. 2) is the small arm located at the left 
of the turntable. To insert a needle, lilt up the pickup, loosen the 
thumb screw (14 -Fig. 2) and insert the needle in the small hole 
underneath the arm. Next, tighten the screw securely to clamp the 
needle in place. 

MOTOR SWITCH. Push this switch once to start the motor; push 
again at the end of the record to stop the motor. 

PLAYING RECORDS MANUALLY. 

(1) Move the lever (1 -Fig. 2) to she manual position. 
(2) Place the record to be played on the spindle of the turntable. 
(3) Push the motor switch to start the motor. 
(4) Lift up the pickup and place on the smooth outer rim of the 

record. 

(5) Adjust the volume and tone control to suit your requirements. 

After the record has been finished, remove the pickup and return 
it to the left, press the motor switch button to stop the turntable 
and remove the record. Never leave a record on the turntable, 
as it is apt to warp. Always return the pickup to its rest after the 
record has been played. This phonograph will permit playing of 
records of any size up to and including 12" records. 
PLAYING RECORDS AUTOMATICALLY. 
(1) Set the lever (1 -Fig. 2) to 10 or 12 depending on which size 

records are to played. Ten 12 inch or twelve 10 inch records 
can be stacked on the changer at one time. Do not mix ten 
and twelve inch records. After the records to be played have 
been selected, line them up with the center holes and slip 
them on to the center post of the turntable. 

(2) Push the motor switch to start the motor. 
(3) Push the reject button to place the first record in place. The 

records will be played in order and the last one will be re- 
peated until the motor is turned off. 

(4) Adjust the volume and tone control to suit your requirements. 
(5) To reject a record, push the reject button and the next record 

will fall into the playing position. After the last record has 
been played turn the motor off and return the pickup to its 

rest. To remove records, move the support post lever to the 
"remove records" 'position and lift the records off the turn- 
table. Never leave records on the support posts or the turn- 
table except while playing the phonograph. 

NEEDLES. Always use a good grade of needle for playing rec- 

ords, as you will obtain better tone quality and longer life from 

your records. Do not use fibre, bamboo, or cactus needles. If 

ordinary steel needles are employed, never use them for more 

than one playing of a record. A needle which has once been 

used should never be reinserted into the pickup again, as the 

point becomes worn and will never fit in the groove properly 

again. It is also very important never to play a needle on one of 

your own recordings after it has been used on a standard record. 

A needle which has become worn on standard records will spoil 

your own recordings. If long -life needles are used, never reinsert 

them after they have been taken out of the pickup. Your dealer 
will be glad to supply the proper needles for this machine as 
recommended by the manufacturer. 

RADIO RECORDING 
CUTTING HEAD. The cutting head is located in the large arm located at the right of the turntable (24 -Fig. 2). To insert a stylus, 
lift the cutting head arm vertically, loosen the set screw and in- 
sert the stylus with the V-shaped point of the stylus up (See Fig 1). 
Insert the stylus to the full depth of the hole and tighten the set 
screw securely. 

CUTTING RECORDS. Move the lever (1 -Fig. 2) to the manual posi- 
tion and place a blank disk on the turntable, making sure that 
the stud on the turntable projects through one of the three 
small holes near the center of the disk. Tune in a radio 
station as instructed in the section on radio operation. Push the 
button marked radio recording and adjust the volume control 
marked radio -phone until the eye just closes on the peaks or 
loud passages. Nover allow the eye to overlap. The microphone 
volume control should be In the "off" position. After the proper 
level of recording has been determined, raise the cutting head to 
about 45 degrees and move it to the left until it is over the edge 
of the record. Lower the cutting head gently to the record. The 
radio program is now being recorded. As the record is being 
cut, a small shaving will be thrown off from the stylus and 
yrn,lually will move towards the center of the record. The shaving 
can be pushed with the fingers towards the center and wadded 
up before removing. After the record is complete, raise the cutting 
head to about a 45 -degree position, move it to the left and re- 
turn ft to its rest. The record is now cut and is ready for Imme- 
diate playing. To play this record merely press the phonograph 
and home broadcastfmq button and proceed to play the phono- 
graph as you ordinarily would for any type of commercial record. 
Shavings should not be allowed to accumulate around the stylus. 
A soft brush will be of assistance in pushing the shavings to- 
wards the center of the record during the cutting process. 
The cutting head must not be allowed to cut too close to the center of the record. The cutter should be lifted off the turntable 
before the stylus reacnes the label or the uncoated portion of the 
record, as the fine point on the stylus will be damaged. Also do 
not allow the stylus to touch the stud on the turntable. 
When placing the cutting head on a record, lift the head to a 
45 -degree position and move the head over the starting position 
on the record. Lower the head slowly to the record. If the stylus 
is not over the correct starting position, raise the head to 45 - 
degrees before moving to a new position. Never move the cutting 
head until It Is raised to a 45 -degree position. 
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TONE CONTROL. In the recording position the tone control is not made by commercial methods. When you play back your record - 

connected in the circuit. This feature was incorporated in the cir- ings, the tone quality can be adjusted by the tone control which 

cuit to prevent you from spoiling records by cutting out the high is connected in the phonograph position. 

notes, thus insuring that your recordings will be similar to those 

HOME BROADCASTING 
PHONOGRAPH AND HOME BROADCASTER BUTTON. When this 

button is pressed, the microphone is connected and can be used 

for home broadcasting purposes. 

RADIO -PHONO VOLUME. Turn this control until the switch clicks 

and the pilot lights are illuminated. Do not turn this control any 
farther to the right. 

MICROPHONE VOLUME. This control is used to determine the 

output of the microphone. In order to do home broadcasting It is 

necessary to have the microphone as far away as possible from 

the loud speaker of the receiver. This is necessary, as the output 

from the speaker will be fed back into the microphone and cause 

a loud squeal or howl. In order to do home broadcasting success- 

fully it is preferable to have the microphone in another room if 

possible. An extension cord can ,be obalned for use with the 

microphone in order to place the microphone a long distance from 

the loud speaker. The tone control can be turned toward the bass 

position, giving more emphasis on the bass and also minimizing 

feedback trouble which may be experienced. 

HOME BROADCASTING WITH PHONOGRAPH OR RADIO. To 

home -broadcast with a phonograph, press the phonograph and 

home broadcaster button, play the phonograph as you normally 

would, and adjust the volume of the phonograph with the radio - 
phono volume control. The microphone can be controlled by the 

microphone volume control. To home -broadcast with radio, press 
the radio button and tune in the station as usual, adjusting the 

volume with the radio -phono volume control. Then adjust the 

microphone volume control for your microphone output. 

FIGURE 2 
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MICROPHONE RECORDING 
RADIO AND MICROPHONE RECORDING. Press this button and 
the set is automatically connected for microphone recording. 

RADIO -PHONO VOLUME. Turn this control until the power is 
turned on but do not turn this control any farther to the right. 

RECORDING VOICE OR MUSICAL INSTRUMENTS. Place the micro- 
phone as far away from the radio set as possible in order to 
prevent any feedback which may occur. When speech is to be 
recorded first make a trial test. Talk into the microphone and 
adjust the volume control of the microphone until the eye just 
closes on the peaks, but does not overlap. The blank record 

should now be placed on the turntable and the turntable started. 
The cutting head should be moved into position and the record 
can now be made. The speaker must talk into the microphone 
during recording in the same manner as he did during the pre- 
liminary test. If musical instruments are to be recorded, the same 
procedure should be used as for recording voice - that is, make 
a trial playing, adjust the volume correctly so that the eye just 
closes but does not overlap, when loud passages are played. 
It will take a little experience and practice in order to make 
successful recordings, but with a little patience and care really 
excellent results should be obtained. 

RADIO AND MICROPHONE RECORDING 
To cut a record with both radio and microphone takes some prac- 
tice to do successfully. First, tune in the radio station as you 
normally would for radio recording with the radio and microphone 
recording button pressed. Adjust the volume until the eye just 
closes and note the position on the radio -phono volume indicator. 
You will note the scale around the knob of the control which is 
to be used for resetting this knob to the proper level for recording 
radio. Reduce this volume by turning the control to the left. 
Second, while speaking into the microphone, adjust the micro- 
phone volume until the proper level is obtained by observing the 
closing of the eye. Note the position of the microphone volume 
control. You have now obtained the correct control settings for 
recording either radio or microphone separately. If radio is to be 

recorded first, turn up the radio -phono volume and start recording. 
Then the volume control can be turned down gradually and the 
microphone volume control brought up to the proper level. In 

this manner the radio can be faded out slowly and the micro- 
phone can be brought up to the proper level. The microphone 
can be gradually turned down and the radio brought up to the 
proper volume again. With a little experience you can accom- 
plish this quite successfully. Your voice can also be recorded 
along with the radio by turning the volume of the radio down 
slightly and by turning up the volume of the microphone. When 
recording, it is essential that the microphone be kept as far away 
from the loud speaker as possible in order to prevent feedback 
into the microphone. 

GENERAL INFORMATION FOR MAKING RECORDINGS 
STYLUS. Before cutting a record the stylus should be tightened, 
as it has a tendency to work loose due to the vtbra:Ion of the 

cutting head. The fine point of the stylus should not be touched 

against any metal or otherwise abused, as it is liable to lose its 

cutting qualities. Only the best grade of stylus should be used 

for this purpose, as the success of recording depends to a large 
extent on the condition of the stylus point. Your Federal dealer 
will be glad to supply the proper stylus for this recorder as rec- 
ommended by the manufacturer. Be sure the stylus you buy is 
the same length as the one now used, otherwise it may be neces- 
sary to change the cutting arm or head adjustment as described 
in the following paragraph. If the stylus is cutting properly, It 

will throw out a fine shaving towards the center of the record, 
and will cut quietly, without any scratching noise. The resulting 
grooves will be shiny, not dull, and the background noise when 
playing the record back will be very low. 

CUTTING ARM AND HEAD ADJUSTMENT. The recorder unit was 
properly adjusted and records were cut on it at the factory, but 
there is a possibility that this eauioment may be thrown out of 

adjustment due to shipping, and the following information is given 
so that you may determine if the head is properly adjusted for 
satisfactory recording. Place a blank record on the turntable with- 
out the motor running. Lower the cutting head to this record and 
note if the set screw which holds the stylus In place is in the 
center of the slot on the end of the cutting head. If this condition 
exists, the cutting head is in the correct position. If not, adjust 
screw (27 -Fig. 2), which is located in the rear of the cutting arm 
and becomes exposed when the arm is lifted to a vertical position. 
To make the correct adjustment, this screw should be raised or 
lowered as required, and its lock nut tightened. Next, make a 
short blank recording to determine if the correct spring tension is 
applied to the cutting head. After this blank cutting is made, 
examine the record to see if the grooves are of the same width as 
the space between the grooves. If the groove is found to be too 
shallow (not as wide as the space), turn screw (25 -Fig. 2), which is 
located on the top of the cutting arm, towards the rear, in a 
clockwise direction. This will increase the depth of cut. If, on the 
other hand, you find the groove is too deep (wider than the space), 
turn this screw to the left and make another test cutting to de- 
termine if the correct spring adjustment has been made. The proper 
adjustment is one in which the groove is exactly as wide as the 
uncut portion between grooves. Successful recordings cannot be 
made unless the cutting head is correctly adjusted. 

©John F. Rider 



160 

MODEL 306 FEDERAL RECORDER CO. 

CUTTING ONE RECORD FROM ANOTHER 
With this radio -recorder unit it is possible to make a duplicate 

recording from another record. A turntable with a crystal pickup 

is necessary for this type of recording. Remove the plug from the 
rear of the set which is marked phonograph pickup and insert a 
similar plug with the pickup from the external turntable con- 

nected to it. The record which is to be duplicated is placed on 

the external turntable and the blank which is to be cut is placed 

on the turntable which comes with your unit. It is necessary to 

push two buttons in order to make a copy of a record. Press the 

button marked phonograph and home broadcasier at the same 

time that you press the button marked radio recording. Play the 

record on the external turntable and adjust to the proper record- 

ing level by means of the radio -phono volume controL The micro 

phone volume control must be turned to the extreme left or off 

position. The tone control should be turned to the extreme left, 

otherwise the high notes will be eliminated in your recording. 

After the controls have been properly adjusted, start the motor 

on the cutting turntable and place the cutting head on the blank 
record. Then place the pickup of the external turntable on the 

record which is to be duplicated. At the end of the record remove 
the cutting head and return to its rest. 

If several copies are to be made from one original always make 

them from the same original - do not make one duplicate from 

another duplicate, as the defects in recording are amplified with 

each duplication. 

It is also possible, while making one record from another, to 

insert comments, announcements, etc. in the same manner as 

described in the section on radio and microphone recording. 

(1) Lever for setting to play 10 -inch or 12 -rich records, Manual (18) 

playing or Remove records. Mechanism as shown is set 

for playing 10 -inch records. 

(2) "On" and "Off' switch for operating the record playing 

mechanism. Not used on some models. 

(3) Trip mechanism designed to handle automatically records 

with either spiral run-in or oscillating grooves. 

(4) Record Support Fingers. 
(5) Turntable Shaft. 
(6) Trip Rod Tension Spring. 
(7) Adjustment for run-in or spiral -grooved eds. s. power take 
(8) Adjusting lock screws for controlling position 

off wheel (12). 
(9) Rubber -tired Drive Wheel. By means of a spring, this wheel 

contacts the steel pulley on the motor and the inside flange 

of the turntable; driving the table in clockwise rotation. 

(10) Adjusting screws for locking tone arm in position so that 

needle will rest properly on edge of record. 

(11) Trip rod. 

(19) 
(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(12) Rubber -tired power take-off wheel. Through the trip mech. (27) 

anism, this wheel contacts the inside flange of the turn- 

table during the change cycle from one record to the next, (28) 

but does not operate during the playing of a record. 

(13) Pickup Arm. 
(14) Needle Set Screw. 
(15) Record Support Arm. 
(16) Master Trip Cam. 

(17) Mounting Holes. Rubber washers or springs should be used 
when bolting changer in cabinet to absorb possible vibration. 

(29) 
(30) 

(31) 

Reject Button. By pressing this button, changing mechanism 
operates immediately regardless of needle position on the 
record. Also by pressing this button, the first record will 
drop on turntable. 
Position for Lever (1) when playing 12 -inch records. 
Position for Lever (1) for Manual playing, Removing records 
or Cutting records. 
Adjusting screw for setting vertical movement of tone arm. 
If properly set, no further adjustment will be necessary. 

Adjustable Tie Bar used for positioning record support arms. 
The adjustment of this bar properly made should require 
no further attention. 
Rim Drive Electric Motor. Be sure Voltage and Cycles are 
correct for your Power Line. 
Cutter Arm. At all times except when actually recording, 
cutter arm is placed on cutter arm support rest (28). 
Adjusting Screw by which the tension on the cutter head 
equalizing spring may be varied for different types of 

records. 
Cutting Stylus clamp screw. 

Adjusting screw and lock nut for proper spacing between 
cutter arm and record. 
Cutter arm support rest. Prevents interference with repro- 
duction and also removes all strain on cutter -head equalizing 
spring. Full lines show shipping position-dotted, Installa 
Lion Position. 
Lead Screw. 
Follower Arm and Spring Cam. This arm and cam mesh 
with lead screw (29) to provide lateral motion of cutter arm 
during recording. 
Depressible Pin in turntable for driving home recording disc. 
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MODELS B2RC, B3RC, B4RC 

RECORD 
PICK-UP PLATFORM SPINDLE CAP 

`'>_' 74.. RECORD RELEASE 

- . ' RIM DRIVE -: IDLER WHEEL 

F n 
Cai , x 

t 

DRIVE PULLEYS 

-FIG. I -- 

THEORY OF OPERATION 

As in most modern phonograph turntables, located under the mounting plate. This 
power is derived from an electric motor. This second small pulley in turn drives the large 
power is transmitted to the turn -table (4 inch) main drive wheel, also located under 
through a geared down rim drive of the Eric- the mounting plate. 
tion type. When the turntable revolves, all of 

these pulleys and wheels mentioned above, 
The turntable is keyed to a small drive also revolve -regardless of whether or not the 

pulley, which in turn drives a large (3 inch) Changer Is going through a cycle of changing 
pulley, through a spring belt both of these a record. By means of this series of pulleys, 
units being located on top of the base plate, a high ratio is obtained between the motor 
(See Fig. 1). The 3 inch pulley transmits and the changing mechanism, which assures 
power by direct drive to another small pulley ample power. 

6 V AUTOMATIC CHANGE 
a / SWITCH 

CIRCUIT 
`/ 

I 

MAGNET 
1$ 1 1 

ARMATURE 

BREAKER - L 
4iNcieDRIVE PAWL 

-REJECT SWITCH j.. 
) 

1 Z MAIN DRIVE WHEEL 
- ELECTRICAL CIRCUIT - 

FIG. 2 
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IMPORTANT 

All service adjustments on Motorola Record Changers should be made with the instrument in 

a normal operating position. 
Therefore, the instrument should be supported in such fashion that parts underneath are 

accessible. A jig consisting of four corner support posts would be helpful. A mirror would 
also permit the service man to make observations and adjustments without getting into awkward 
positions. 

CHECK THE RECORDS FIRST 

Before attempting to service or adjust this Record Changer check the records first to 
make sure they are not causing the trouble. The instrument will handle most of the 10 or 12 
inch records now available on the market, but it is not guaranteed to handle all of them. Re- 
cords must be in good mechanical condition, and should not be chipped, particularly around the 
center hole. Do not try to play automatically, records that are too thick, too thin, or that 
are oversized or undersized, as regards diameter of record or center hole. Do not mix 10 and 
12 inch records on the Changer. 

Old records made before the days of automatic record changers may not change automatically, 
due to the differences in thickness, or to lack of a proper eccentric groove at the finish. 
Most of the old records, however, may be played one at a time. 

PICK-UP 
ELEVATING PIN 

I 

CAM FIG. 3 

o0 

CHANGING CYCLE 

By referring to the various photographs 

and figures which will be found in this Ser- 

vice Manual, you can readily follow through 

the changing cycle from the continuity given 

hereafter. 

1. The needle in the pick-up finishes a 

record and enters the eccentric groove. 

2. As the pick-up has slowly approached 

the eccentric groove, a phosphor bronze 

spring clip has gripped a fin of the autó- 

matic change switch. 

3. When the needle enters the eccentric 

groove on the record, the pick-up oscillates 

slightly, which in turn causes the automatic 

change switch to make contact. 

4. The first momentary contact of the 

automatic change switch is all that is neces- 

sary to start the changing cycle. When the 

switch closes, a small electro magnet is en- 

ergized. The electro magnet pulls an arma- 

ture back out of the way, permitting a drive 

pawl which is mounted on the cam wheel to 

fall down and engage in one of the notches 

which are provided on the upper surface of 

the main drive wheel. (See Fig. 2.) 

0 0 AUTOMATIC 
CHANGE 
SWITCH 

CIRCUIT 
BREAKER w 

5. Since the main drive wheel is al- 

ready revolving, 'he engagement of the pawl 

now causes the cam wheel to revolve with it. 

6. When the cam wheel starts to revolve, 

it causes several things to occur. In the 

first few degrees of revolution, it opens a 

circuit breaker switch (Fig. 3) which auto- 

matically opens the magnet circuit, thereby 

de -energizing it, to prevent "chatteringTM. 

IÓ - 12 
ECCENTRIC 

STOP 
PIN 

10 - 12 

SELECTOR LEVER 
FIG. 4 

GUIDE PIN 

GUIDE 
GROOVE 

CAM WHEEL 
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7. The next few degrees of rotation 
causes the pick-up elevating pin to ride up 
on an inclined section of the cam, thereby 
elevating the pick-up and lifting the needle 
from the record which has just been played. 
(See Fig. 3). 

8. A few more degrees of revolution 
cause the pick-up guide groove on top of the 
cam wheel. This part of the mechanism is not 
visible, since the cam wheel is mounted too 
close to the mounting plate, but Fig. 4 shows 
a drawing of the upper surface of the cam 
wheel. As the wheel revolves with the pin in 
the groove, it causes the pick-up to swing 
out beyond the edge of the record so it will 
be out of the way when the next record falls 
on the turntable. 

9. The cam wheel continues its revolu- 
tion, and at another point on its circumfer- 
ence a roller on the end of the trip -lever 
rides up an inclined section on the cam. 
This trip -lever is the copper -plated rod 
which is hinged approximately in the center 
by running through a die cast fulcrum block. 
As the roller on one end of the trip -lever 
rolls up the incline on the cam, the other 
end of the trip -lever bears against the push 
rod which operates the record release, which 
is located near the top of the spindle, caus- 
ing it to push the next record off its sup- 
port, thereby dropping it on the turntable. 

(See Fig. 5). 

MODELS B2RC, B3RC, B4RC 

10. The cam continues to revolve, the 

groove in the top bringing the pick-up back 
over the edge of the record to the proper po- 
sition where the needle will fall near the 
first groove when it comes down. 

11. A few more degrees of revolution, 
and the pick-up elevating pin rides down 
another incline, permitting the needle to 

settle gently on the first groove of the re- 
cord. (Fig. 3). 

12. At this point, the cam has completed 
one full revolution of 360 degrees. At the 

same time the needle touches the record, the 
drive pawl hits the magnet armature, which 
forces it up, thereby disengaging it from the 
notch in the drive wheel. The cam wheel 
therefore stops, the turntable continues to 

revolve, and the record is played. 

13. During the last few degrees of re- 
volution, the circuit breaker switch has 
again been closed, as its fibre stud rides up 
an incline on the lower surface of the cam. 
(Fig. 3). This switch must be closed at all 
times except when the instrument is going 
through a changing cycle, otherwise, it would 
be impossible to start a new changing cycle 
automatically. 

CAM ROLLER OO;I 

SPINDLE CAP 

RECORD RELEASE 
TRIGGER 

PUSH - ROD 

ms 

TRIP LEVER 

FIG_5 

FULCRUM 

S 

E 

LOCKNUT 
QD ADJUSTMENT SCREW 

SPRING 
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MODELS B2RC, B3RC, B4RC GALVIN MFG. CO. 

SETTING FOR 10 OR 12 INCH RECORDS 

The record support platform is adjusta- 
ble for either 10 or 12 inch records, de- 

pending upon which "lip" is turned toward the 

center of the turntable. The platform may 
be swung in an arc of 180 degrees, so that 

either the 10 or 12 inch lip may point toward 
the spindle. 

Underneath the mounting plate, and mount- 
ed rigidly to the record platform support 

shaft is an eccentric mechanism which moves 

the 10" - 12" selector lever when the plat- 

form is moved. The position of this selector 

lever determines the point where the needle 

will come down on the record at the end of a 

changing cycle. In other words, it adjusts 

the pick-up for playing automatically either 

10 or 12 inch records, depending upon the po- 

sition to which the record support platform 

is turned. The eccentric cam and the selec- 

tor lever are shown in Figs. 4 and 6. 

START -REJECT SNITCH 

The push switch mounted near one corner 

of the mounting plate is connected in paral- 

lel with the automatic change switch pre- 

viously discussed. When this switch is closed, 

it energises the electro magnet exactly in 
the same fashion as does the automatic change 

MAIN DRIVE WHEEL 

switch, thereby making it possible to start 

the changing cycle at any time, regardless of 

whether or not the record has been completely 
played. By this means a record can be "re- 

jected'. The wiring diagram showing switches 

and magnet can be seen in Fig. 2. 

10 - I2 ECCENTRIC CAM 

TRIP LEVER 
IO .-12" SELECTOR 

LOCKNUT © LEVER 
ADJUSTMENT SCREW QD 
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GALVIN MFG. CO. 
MODELS B2RC, B3RC, B4RC 

AUTOMATIC CHANGE SWITCH 
CIRCUIT BREAKER 

SCREW 

CASTING ® 

LOCKNUT 

ADJUSTMENT 
SCREW 

SPRING © 
SET SCREWS 

-FIG.7- 

MOTOR 

MAGNET 

TO ADJUST RECORD RELEASE 

1. Place a stack of 10 inch records on 

the changer, after turning the record support 
platform to the "10 inch" position. 

2. Start the turntable revolving. 
3. Press the "Start -Reject" button. 
4. If the first record does not drop to 

the turntable, double check the record to 
make sure that it is not too thick, or that 
the diameter of the center hole is not under- 
sized, causing it to bind. 

5. If the record proves to be normal, 
and is not causing the failure, loosen lock 
nut (C) which locks adjustment screw (D), as 
shown in Figs. 5, 6, or 7. 

6. With a slab -head wrench, turn screw 

TO ADJUST PIC 

This adjustment is made to cause the 
needle to drop in the first groove of the re- 
cord, as the Changer completes a changing cy- 
cle. 

1. Turn the record support to the 10 
inch position. (See Fig. 1). 

2. Place a standard 10 inch record on 
the turntable and start it revolving. 

3. Presa the "Start -Reject" button. The 
Changer will now start a changing cycle. 

4. Do not let the Changer complete the 
cycle, but stop it at the point where the 
pick-up starts to drop downward towards the 

(D) a fraction of a turn clockwise, and press 
the "Start -Reject" button again, checking to 

see if record is released. 
7. If the record fails to drop, tighten 

screw (D) a trifle at a time, testing after 
each adjustment, until setting is reached, 
which releases record. 

8. Tighten lock nut (C), after which a 

few more records should be changed, to make 
sure that this did not alter adjustment of 

screw (D). 

NOTE: If the Changer stalls during the 
adjustment procedure, it may be an indication 
that screw (D) is too tight, in which case it 
should be turned back (counter -clockwise). 

K -UP POSITION 

outer rim of the record. If the cycle is 

stopped at the right point, the pick-up will 
still be "in cycle" and will not be free to 

swing back and forth. Check this gently. Do 

not exert too much sidewise pressure on the 
pick-up. 

5. Now loosen the two hex -head set 
screws (A) in the bell crank casting (B), 

which you can see in Fig. 7. 

6. With the set screws loose, the pick- 
up arm can now be moved back and forth. Move 
it to the point where the needle rests di- 
rectly over the first groove in the record. 
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MODELS B2RC, B3RC, B4RC GALVIN MFG. CO. 

TURN SPINDLE CAPS 
IN THIS POSITION 
TO LOAD RECORDS 

1 

-, TURN SPINDLE CAP 
IN THIS POSITION TO 
REMOVE RECORDS 

FIG. 8 

(The correct dimension for proper adjustment 

is 4-25/32" from the needle point to the cen- 

ter of the spindle.) 
7. Tighten one set screw securely so 

that the shaft does not move while checking 

proper position of the pick up arm. After 

proper position has been located tighten both 

set screws securely. 

8. Now place a 12 inch record on the 

turntable; turn the record support to the 12 

inch position. 

9. Press the "Start -Reject" button and 

let the Changer go through another cycle, 

watching carefully to make sure the needle 

comes down on the record at the proper point. 

If necessary, make minor readjustment. 

TO LINEUP RECORD PLATFORM 

It is important that all points on the 

"lip" of the record support platform be equi- 

distant from the center point of the spindle. 

This will assure that all points of the re- 

cord will leave the platform at the same 

time. If the record support is too far out 

of alignment, the record would actually hang 

on the point nearest the spindle and fail to 

drop properly. 

1. To check this alignment, turn the 

spindle -cap so it is in alignment with the 

rest of the spindle, which is the correct po- 

sition for removing records. (See Fig. 8.) 

2. Turn the record support platform to 

the "10 inch record" position, making sure it 

is turned all the way to the stop. 

3. Slip a standard 10 inch record over 

the spindle and check to make sure it clears 

the lip of the platform at all points. (See 

Fig. 9.) 

4. If one point on the lip extends 

farther than the other, the position of the 

record support may be adjusted after loosen- 

ing the two Bristo set screws (E), located 

directly under the numeral "12" on the record 

support. (See Fig. 9). 

CAUTION: Make sure the eccentric selec- 

tor cam, which is located under the base, is 

turned all the way to its stop. (See Fig. 4.) 

TEST: After tightening the set screws, 

test the adjustment by running a 10 inch re- 

cord through a complete cycle and check the 

point where the needle falls. If the needle 

misses the record by one inch, the record 

platform is 180 degrees out of line with the 

eccentric cam, and should be turned one-half 

turn without turning the cam. 
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TO ADJUST AUTOMATIC CHANGE SWITCH 

The Automatic Switch (See Fig. 7) starts 
the changing cycle after a record has been com- 
pletely played. The switch is actuated by the 
oscillating of the tone arm in the eccentric 
groove of the record, through the spring clip 
which grips the movable switch blade. 

If the switch fails to operate positively, 
it may be readily adjusted by means of the ad- 
justment screw (F). (See Fig. 7). 

To make the adjustment, place a record on 
the turntable, start it revolving, and move the 

MODELS B2RC, B3RC, B4RC 

pick-up over to the end of the record. Adjust 

screw (F) until switch closes the magnet circuit 
and starts the change cycle. Check points visu- 
ally to make sure they do not remain closed 
after cycle is completed. 

If the Changer immediately starts another 

cycle, it is an indication that the points are 

remaining closed or that the clutch release 

spring (G) (Fig.7) does not have enough tension. 
This tension may be increased by taking It up 

another notch. 

PARTS PRICE LIST 
MODEL B2RC (Used in Models 23RC and 23RCW) 

PART NO. DESCRIPTION 

4A1957 "C" Washer .093 CP . .DOZ. 

257045 Nut 1/4-28x5/8 HexTl/8Th CP.PER C. 
357102 Set Screw 8-32x1/8" Bristo . .DOZ. 

357114 Set Screw 8-32x1/4 SIABHD Ba PER C. 

LIST 

$0.15 
.60 
.85 

1.50 

PART NO. DESCRIPTION 

1X21479 Lever & Stud Assembly 
1X21480 Arm & Finger Assembly -Pickup 

bottom 
40A21482 Power Switch 

LIST 

$0 10 

30 
65 

357643 Washer 11/16-.021 CO . . . .DOZ. .20 59B21484 Phono Motor & Mounting Plate . . 5.25 
4S7644 Washer 1/2-.140-.031 CO. . :PER C. .80 1X21487 Pickup Shaft & Bracket Assembly. .25 

66X10633 Bristo Head L" Wrench 15 1X21488 Cam Wheel & Bearing Assembly . .55 

66X10634 Slab Head Screw Driver . . 1.50 4A21491 Thrust Washer 9/16-.315-.020 .DOZ. .20 

64A11245 Switch Holding Plate .022. . .DOZ. .25 1X21496 Record Post Assembly . 1.40 

31A11343 Terminal Strip 2 ins. #2 gnd . . . .15 47A21497 Grooved Pin (Drive Pawl) CP. .DOZ. .25 

66X12146 Phillips Head Screw Driver . . 1.35 47A21499 Grooved Pin (Top Cap) NP . .DOZ. .30 

41A18863 Tension Coil Spring -Pawl .DOZ. .30 41A21502 Compression Coil Spring 3/8 - 
55A21170 Needle Cup 10 Record Post . .PER C. .60 

49A21268 Wheel - 3 O.D 25 1X21503 Push Rod & Eyelet Assembly . . . . .10 

62C21269 Main Drive Wheel only 40 1X21504 Trip Rod & Block Assembly 50 

64A21271 Record Hold -Down Plate 10 43A21505 Trip Rod Roller 05 
45A21273 Fulcrum Block 20 1X21508 Wheel & Shaft Assembly 3" 35 
64A21285 Detent Stop Plate 05 1X21509 Drive Wheel & Bearing Assembly - 

46A21286 Shoulder Stud 3/8" Brass . . .DOZ. .30 Record Post 55 
46A21287 Shoulder Stud 13/32 Cop. 

:PER 3A21291 Record Push Rod Screw. . . .PER C. 
.40 
.95 

1X21510 Release Magnet & Brkt. Assembly. 
1X21511 Bracket Assembly W/Armature. . . 

.35 

.10 
7A21293 Latch Bracket 05 41A21516 Tension Coil Spring 7/32 - 
45A21294 Trip Rod - Cop. P1 10 Armature PER C. .60 

46A21295 Eccentric Shoulder Stud 10 1K21517 Circuit Breaker Switch 
47A21296 Idler Shaft 15 Assembly - Upper 25 
3A21297 Screw 12-24x1/4 Spec.Hd CO .PER C. .90 1K21518 Automatic Change Switch 
47A21298 Cam Shaft - Cop. Pl. . . .35 Assembly - Lower 25 
47A21299 Record Selector Shaft 10" -12". .10 37A21523 Rubber Grommet - Mtr. Mtg. .DOZ. .40 
49A21302 Pulley 1 & 1/16 OD 15 1X21524 TurnTable Pulley & Bearing 
7A21303 Release Bracket 05 Assembly 35 

45A21306 Latch Armature 05 40K21526 Push Switch - Momentary Contact. .40 
45A21307 Drive Pawl PER C. 1.00 43X21559 Bronze Bearing .750 Long - 

46A21308 Pick -Up Drive Stud 05 Record Post 20 
46A21314 Pickup Push Rod - Bent 05 1821560 Release Magnet Assembly 20 
43A21317 Detent Lever DOZ 30 13A21598 Switch Escutcheon 10 
45A21325 Eccentric Top Cap (Spindle). . . . .30 36A21662 Control Knob (Push -On) 10 
41A21332 Tension Coil Spring - Record 59B21840 Phono Pickup Arm - Less Mtg. . 4.75 

Hold -Down Plate DOZ 25 4X21941 "C" Washer .437-.281-.020CP.PER C. .90 

37A2133 Pickup Mounting Cushion. . .PER C. 1.00 38X22151 Plug Button 05 
41A21334 Compression Coil Spring 2K22211 Nut 1/2-27x5/8 Hex. Cop. P1. . . . .05 

11/16 - Push Rod PER C. .75 49X22573 Rim Drive Wheel & Shaft 1 50 
46B21335 Record Post - Cop. Oxd 1 05 59X22574 Pickup Crystal Cartridge only. . . 2.65 
45A21336 Record Trip Lever - Cop. Oxd .DOZ. .30 4X22576 Flat Washer - for Rim drive 
1A21443 R.C. Switch Assembly 60 wheel DOZ 30 
4A21444 Spring Washer 1/-.320-.008 .PER C. .60 35X22577 Oil Wick Washer - for Rim 
7A21445 Switch Mounting Bracket 10 Drive Wheel DOZ 30 
35A21448 Trip Rod Cushion -Felt. . . . .DOZ. .30 
41A21454 Compression Coil Spring MODEL B3RC (Used in Model 58FRC) 

1/4 -Record Post PER C. .55 (Same as B2RC except that power 
41A21455 Cam Pulley Spring Belt 10 switch is omitted) 
41A21456 Turntable Spring Belt 10 38X22148 Plug Button (Light Brown 
42121457 Ring Clip .100-.014 CP . . .PER C. .45 Hammerloid) DOZ 30 
46A21463 Pickup Mounting Pin. . . .DOZ. .25 
59B21466 Phono Turntable 9" . 1.00 MODEL B4RC (Used in Models 62F1 
4A21469 Spring Washer 5/167156010 .PER C. .50 and 83F1) 

43X21471 Pickup Support Bushing 05 (Same as B3RC except for parts 
43X21472 Record Support Bushing 10 listed below) 
1X21474 Detent Plate & Shaft Assembly. . . .15 
1X21475 Record Platform Assembly 1 40 Same as B3RC except: 
4K21476 Blank Cup - Chr.P1. - Record Hold. .10 59B21483 Phono Pickup Arm -less mtg 5 50 
62K21477 Record Platform - Chr 50 59X22575 Pickup Crystal Cartridge only. . . 3.10 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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MODEL W2R.C. 

GALVIN MFG. CO. 

FOR OTHER DATA 

SEE WEBSTER MODEL 22 
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Record 
Changer 
Model No. Remarks 

GARRARD 
GENERAL 

ENG. & MFG. CO. LTD. 
GENERAL RECORD CHANGER AND MOTOR DATA 

RECORD CHANGER 

and MOTOR DATA 

Drive -Motor Data 

Type 
AC, DC, 

Speed or AC/DC 
Freq. 
if AC 

Line 
Voltage Watts Current* 

RC1A Induction 78 AC 50/60 100/130 19 0 100 V, 50 cps .27 s 110 

and 19.5 4 200 V, 50 cps .28 0 200 
200/250 29.5 g 250 V, 50 cps .32 rai 250 

RC2A Same Mech. Universal 78 AC/DC 25 to 60 100/130 16 4 100 V, 50 cps 

as lA on AC and 36 4 200 V, 50 cps 

200/250 46 g 250 V, 50 cps 

20 f 100 V DC 
41 4 200 V DC 
52 g 250 V DC 

RC4 Induction 78 AC 50/60 200/230 Same as RC50 

RC4A Same Mech. 
as RC4 

Induction 78 AC 50/60 100/130 

RC5 Same Mech. Universal 78 AC/DC 25 to 60 100/130 Same as RC51 

as RC4 on AC and ` 

200/250 

RC5A Same Mech. Universal 78 AC/DC 25 to 60 100/130 

as RC4A Series on AC and 
200/250 

RC6 Same mech. as RC4 Induction 78 AC 50/60 100/130 Same as RC50 Same as RC50 

except for coils& and 

term.blocks in motor 200/230 

RC6A Same Mech. Induction 78 AC 50/60 100/130 

as RC4A and 
200/250 

RC8 Sane as RC6 Induction 78 AC 50/60 100/130 Same as RC50 Same as RC50 

Only 

RCBA Same mech. 
as RC4A 

Induction 78 AC 50/60 

RC10 Induction 78 AC 50/60 100/130 12 à 110 V, 60 cps .22 `? 130 V. 

and 14 0 230 V, 50 cps .11 4 250 V. 
200/250 

RC10A Same mech. Induction 78 AC 50/60 110/130 Same as RC30A 
as RC10 Only 

RC11 Same mech. Universal 78 AC/DC 25 to 60 100/130 9 e 100 V DC 
as RC10 Series on AC and 24 e 220 V DC .22 on DC 

200/250 21 4 230 V AC .13 on AC 

RC30 Induction 78 AO 50/60 100/130 .22 a 130 V. 
and 14 f 230 V, 60 cps 

200/250 .11 L 250 V. 

RC30A Same mech. 
as RC30 

Induction 78 AC 50/60 110/120 12 0 110 V, 60 cps .24 

RC31 Same mech. Universal 78 AC/DC 25 to 60 110/130 9 4 100 V DC 
as RC30 Series on AC and 24 e 220 V DC .22 on DC 

200/250 21 4 230 V AC .13 on AC 

RC40 Induction 78 AC 

RC41 Same mech. 
as RC40 

Universal 78 AC/DC 

RC50 Induction 78 AC 50/60 100/130 .22 f 130 V. 

RC50C and 12.5 a 230 V, 50 cps 

RC50X 200/250 .11 e 250 V. 

RC51 Same mech. Universal 78 AC/DC 25 to 60 100/13U .25 .4 130 V. 

RC51C as RC50 Series on AC and 38 4 230 V DC 
RC51X 200/250 32 ;f 230 V, 50 cps .20 4 250 V. 

On some models designated with "A", this means 110 volt single range only. 

(*) NOTE: Some Universal motors use Series Rheostat orifixed resistance for 200/250 volt range.. 
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MODELS ROLL, RC2A GARRARD ENG. & MFG. CO. LTD. 
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GARRARD ENG. & MFG. CO. LTD. 
RUBBER- BUSH 

GREASE LUBRICATION 
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MODELS RC1A, RC 2A GARRARD ENG. & MFG. CO. LTD. 
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MODELS RC4, RC5, 
RC 6, RC8 
Series 
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MODELS RC4, RC5, 
RC6, RC8 
Series 

GARRARD ENG. & MFG. CO. LTD. 

9. PICK-UP ARM ADJUSTMENT. 

FOR ADJUSTMENTS ONLY 

SEE MAGNAVOX MODEL RC -4 

The pick-up arm has been finely adjusted so that the needle 
comes on to the 10" record in a 9 5/8" diameter circle and on 12" 
record in a 11 5/8" diameter circle. These positions were arrived 
at after checking a very wide selection of records of various makes. 

There may be a few records where the record track starts 
further away from the centre (i.e., nearer the edge) and in these 
exceptional cases the needle would come on to the record a few 
grooves from the start of the record instead of on the plain part. 
If the Record Changer was set for these exceptional records it 
would mean that the pick-up would not be lowered on to the edge 
of the record track with records of normal size. 

If the dropping position of the needle requires adjustment, 
the turntable should first be turned by hand to bring the pick-up 
from the loading position to the point where needle has dropped 
to within 116" of the record. 

The screw marked "N" in Diagram 3, which is accessible 
through a hole in the unit plate, should then be turned either to 
the right or left according to requirements. A quarter of a turn 
in either direction will give you the maximum adjustment, which 
should afterwards be checked by starting the changer and noting 
the dropping position. 

If desired the pick-up height can be adjusted by loosen- 
ing the set screw in the pick-up counterbalance weight ("I in 
Diagram 2) and turning the weight whilst holding the spindle. 

CAUTION: When making any adjustments to the Pick -Up Arm 
it should NEVER on any account be forced into position. If the 
turntable is turned by hand, it should NEVER be turned backwards. 

10. PICK-UP NEEDLE DOES NOT RUN INTO RECORD GROOVES but stops on 
the plain edge of the record. 

First see that the record changer is level by placing a 
spirit level on a record on the turntable. Next make sure that 
the flexible wire leading to the pick-up is not twisted or held 
in such a manner as to prevent the free movement of the pick-up 
arm. 

See that the levers ("L" and "0", Diagram 2) are free 
and that the pin at the end of lever "C" is not rubbing on the 
bottom of the cam grooves. 

©John F. Rider 
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GARRARD ENG. & MFG. CO. LTD. 

4 6 

9 

26 24 22 20 18 \ 16 

25 23 21 19 

SPARE PARTS LIST 

33 

MODELS RC4, RC5, 
RC6, RC6 
Series 

10 

FOR OTHER DATA 

SEE MAGNAVOX 

MODELS RC -4 SERIES 

TYPES R.C.4, 5, 6 & 8 RECORD CHANGING UNIT. 

11 

DIAGRAM 
NU MB&E 

REFERENCE 
NUMBER NAME OF PART 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART 

A 1 1872 Pivot pin. A18 1807 Pivot screw collar and washer. 

A 2 G2/14 Pivot pin screw. A19 1807 Pivot screw collar and washer. 

A 3 M1/14 Pick-up rest ,Sxing screw. A20 G7/9 Nut for Tie Rod extension. 

A 4 1869* Pick-up arm. A21 B7/5 Screw for Tie rod extension. 

A 5 1909 Pick-up stand. A22 1889 Cam gear. 
A 6 547 Pick-up stop screw. A23 M1/14 Pressure lever screw. 

A 7 1917 Record spindle. A24 1912 Pressure lever spring. 

A 8 1984 Screw collar and washer. A25 1913 Pressure lever. 

A 9 1863 Platform screw. A26 1941 Lifting lever. 

A10 1844 Turntable. A27 UV1/9 Pick-up weight fixing screw. 

All 1809 Bakelite knobs. A28 1939 P.U. Balance Weight. 

Al2 1848 Platform support. A29 1930 Cover for P.U. Arm base. 

A13 678 Stud for spring (not RC5) A30 1982 Pick-up arm bracket. 

772 Stud for spring (RC5). A31 1870 Lifting screw. 

A14 1901 Clutch overthrow lever spring. A32 1938 Lifting tube. 

A15 1979 Clutch overthrow lever. A33 B8/2 Turntable Covering and eyelet. 

A16 2118 Packing Plate (not RC5). A142 UV1/17 Steel washer. 

A16 2196 Packing Plate (RC5). A143 1933 Rubber step washer. 

A17 2182 Screws & washers, pkg plate (not RC5). A144 1932 Rubber washer. 

A17 JJ1/10 Screws & washers, pkg plate (not RC5). 

*Special Pick-up Arm for use with "Piezo" Crystal Pick -up --Ref. No. 2439. 

©John F. Rider, 
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GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 

MODELS RC4, RC5, 

RC6, RC8 
Series 

Sheet B. 

TYPES R.C.4, 5, 6 & 8 RECORD CHANGING UNIT. 
DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM REF EÑCE 
NUMBER NUMBER NAME OF PART PRICE 

B34 15/9 Indicator lever. B68 1952 Stop lever. 

B35 1862 Platform. B69 15/12 Screw for Stop Lever. 

B36 1849 Slide rods. B70 1978 Screw for reject lever. 

B37 561 Screw for slide rod. B71 1836 Spring for reject lever. 

B38 1947 Clutch trip lever. B72 1950 Rejeta lever. 

B39 1945 Auto trip base plate. B73 678 Stud for spring. 

B40 780 Screw collar and washer. B74 1985 Knock off spindle quadrant. 

B41 1836 Spring. B75 JJ1/32* Top plate for change -over block (O.T.). 

B42 G13/12 Nut for Selector spindle. B76 JJ1/36* Nut for top plate (Old Type). 

B43 1946 Knock off lever. B77 JJ1/31* Change -over block (Old Type). 

B44 1151 Friction spring. B78 M1/9 Fixing Screw for terminal block. 

B45 1910 Operating lever. B79 724 Screw for trip lever (rivet on latest types). 

B46 G13/24 Retaining coil. B80 1911 Trip lever. 

B47 1158 Friction plate. B81 730 Trip lever rubber. 

B48 1152 Adjusting screw. B82 EE13/3 Clip for leads. 

B49 1944 Contacting link. B83 15/14 Regulating plate. 

B50 DC2 / 13 Rubber grommet. B84 743 Regulating plate screw. 

B51 635 Screw for contact spring. B85 15/12 Quadrant lever screw. 

B52 586 Switch block. B86 1895 Quadrant lever. 

B52 2332 Switch cover. B87 15/12 Quadrant screw. 

B52 594 Screw for cover. B88 15/10 Quadrant. 

B53 591 Switch contact spring. B89 1976 Unit plate. 

B54 15/12 Screw for brake pad lever. B90 1200 Needle cup. 

B55 1807 Screw for pick-up base. B91 1966 Change -over lever. 

B56 CC13/6 Step Screw (Connecting link screw). B92 780 Pivot screw collar and washer. 

B57 1929 Pick-up base. B93 1956 Selector link. 

B58 650 Screw for P.U. base cover. B94 1T1/26 Spring. 

B59 1943 Control lever. B95 1968 Striker complete. 

B60 1893 Flex plate. B96 1957 Delay lever. 

B61 5/24 Screw for flex plate. B97 1807 Pivot screw collar and washer. 

B62 780 Pivot screw collar and washer. B98 1936 Instruction plate. 

B63 AS1/21 Leather brake pad and screw. B99 1934 Fixing screws. 

B64 1949 Switch lever. B100 1807 Pivot screw collar and washer. 

B65 1951 Switch link. B101 IT1/26 Spring. 

B66 1948 Catch lever.' B 102 1861 Platform spindle. 

B67 780 Pivot screw collar and washer. B103 672 Spring for trip lever. 
B 145 1165 Fixing screw for unit plate. 

*For New Type Change Over Block (RC6) and Terminal Block (RC4 & 8) see Sheet M. 

SPARE PARTS LIST 

Sheet C. 

TYPES R.C.4, 5, 6 & 8 RECORD CHANGING UNIT. 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

C104 1940 Pick-up arm lever. C123 1051 Split pin for spring. 

C105 1880/1 - Cam shaft. C124 1953 Change -over operating lever. 

C106 2043 Pick-up operating lever. C125 1987 Motor fixing screws. 

C107 1971 Adjusting spindle. C126 1850 Platform lever. 

C108 M1/14 Terminal strip fixing screws. C127 1821 Release lever, not RC5. 

C109 1975 Terminal nut. C127 2119 Release lever, RC5. 

C110 1973/1 Pick-up terminal strip. C128 678 Stud for spring. 

C111 930 Spring for Latch. C129 529 Pivot pin for release lever. 

C112 1890 Pressure Lever Shaft. C130 584 Spring for release lever. 

C113 1958 Selector lever complete with spindle. C131 1051 Split pin for spring. 

C114 607 Fixing screw for cam gear. C132 1977 Switch operating lever. 

C115 2223 Pick-up lead, not RC5. C133 1951 Switch operating link. 

C115 2224 Screened pick-up lead, RC5. C134 2044 Latch. 

C116 1850/1 Tie rod. C135 1879 Cam complete. 

C117 1916 Tie rod extension. C136 1953 Switch knock off lever, not RC5. 

C118 1/9 Fixing screw for slide rod. C136 2109 Switch knock off lever, RC5. 

C119 1906 Rivets for instruction plate. C137 EE1/14 Screw for cam end plate. 

C120 1847 Platform slide. C138 1959 Cam end plate. 

C121 2543 Base casting. C139 1843 Spring for switch knock -off lever. 

C122 ITI/26 Spring for change -over link. C140 M1/14 Sciew for stop operating lever. 
C141 1942 Stop operating lever. 

©John F. Rider 
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GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 

MODELS RC4, RC5, 
RC6, RC8 
Series 

Sheet D. 

TYPES R.C.4, 6 & 8 MOTORS. 
DIAGRAM 
NUMBER 

REFERENCE 
NUMBER DIAGRAM 

NUMBER 'EFERENCE NUMBER NAME OF PART PR ICE NAME OF PART PRICE 

D V2/I9 Screw for clutch spring. D41 1965 Cover for clutch case. 

D 2 610 Clutch. D42 1964/2 Clutch case. 

D 3 1964 Clutch gear. D43 1960 Motor cover. 

D 4 561 Screw for cross shaft bush. D44 1839 Main spindle with fibre gear. 

D 5 1963 Cross shaft gear. D45 1838/2 Fixed spindle insert. 

D 6 1914 Pin for cross shaft gear. D46 1838/3 Retaining coil. 

D 7 1961 Cross shaft. D47 1838 Fixed spindle. 

D 8 1841 Fibre gear. D48 1969 Regulating shaft with cam. 

D 9 LL7/3 Brake Swivel. D49 6A/10 Split pin. 

DIO JJ7/7 Brake pad. 050 15/19 Washer. 

D11 1998 Grommet. Not RC6. D51 KK7/3 Spring washer. 

D12 2098 Stator coils per pair connected. 1352 JJ7/2 Collar. 

D13 D01/3 Thrust ball. D53 5/24 Screw for governor ball. 

1314 G2/14 Screw for end cover plate. 1354 M1/14 Screw for motor cover. 

015 1993 End cover plate. D55 JJ7/11 Split pin for operating lever. 

1316 JJ1/17 Grommet. RC6. 1356 KK1/10 Screw for end cover. 

1317 1996 End cover. D57 JJ2/10 Bobbin shield. 
1318 2097 Rotor and shaft complete. D58 2096 Stator pack assembly less coils. 

1319 E6/3 Pin for bearing. 1359 DD5/1 Governor sleeve and disc. 

D20 JJ1/45 Rotor shaft bearing (large). D60 5/21 Governor ball washer. 

D21 JJ7/11 Split pin. D61 5/20 Governor ball. 
D22 JJ7/4 Brake operating lever. D62 5/24 Governor fixing screw. 

D23 JJ7/10 Brake spring. D63 JJ5/2 Governor collar. 
D24 5/27 Governor spring. D64 1823 Release spindle. 

D25 2117 Rotor shaft. D65 DC2/8 Fixing screws for fixed spindle. 
D26 1980 Motor frame. D66 1928 Thrust plate. 
D27 1/9 Bearing screw. D67 555 Thrust balls for main spindle. 

D28 DD1/3 Thrust ball. D68 1927 Ball race case: 

D29 1905 Front bearing complete. D69 V2/12 Name plate screws. 

030 1892 Stop pin. D70 1970* Name plate (state type of motor, 
D31 1962 Cross shaft bush. R.C. 8, 6 or 4). 
D'32 1964/3 Clutch Lever. D71 JJI/10 Stator fixing screws. 

D33 613 Spring for clutch case. 

`Motors RC4, RC6 and RC8 are different only in respect of their Coils, Name Plates and Terminal Blocks. The Type of Motor, as specified 
on Name Plate, should therefore be quoted, in addition to Reference Number. when ordering replacements for these parts. 

SPARE PARTS LIST 

TYPE R.C.S MOTOR. 

Sheet E. 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM 
NUMBER. 

REFERENCE 
NUMBER NAME OF PART PRICE 

E 1 V9/12 Screw for clutch spring. E33 1964/3 Clutch lever. 
E 610 Clutch. E34 613 Spring for clutch lever. 

E 3 1964/1 Clutch gear. E35 1965 Cover for clutch case. 

E 4 661 Screw for cross shaft bush. E36 1964 Clutch case and gear complete. 

E 5 1969 Cross shaft gear. E37 M.1/14 Motor cover fixing screws. 

E 6 1914 Pin for cross shaft gear. E38 2103 Main spindle complete. 

E 7 1961 Cross shaft. E39 2106 Fixed main spindle. 

E 8 1841 Fibre gear. E40 2106/3 Retaining coil. 
E 9 LL7/3 Swivel for regulating brake. E41 2106/2 Fixed spindle insert. 
E10 JJ7/7 Felt brake pad. E42 5/28 Governor spring. 
Ell DD5/ 1 Governor sleeve and disc. E43 5/24 Governor ball screw. 

E12 DD1/3 Thrust ball. E44 JJ.1/15 Field pack fixing screws. 

E13 2100 RC5 Armature complete. E45 LL.2/1 Field pack complete less coils. 
E14 AD1/16 Brush carrier bush. E46 2099 Field coils (2 connected) 
E15 H112/10 Felt pad. E47 H H.3/8 Commutator washer. 
E16 HH2/9 Thrust disc. E48 WB.1/5 Bearing Cover. 
Eli B5/9 Armature thrust ball. E49 B.1/7 Bearing cover screw 
E18 LL2 / 5 Bearing cover fixing screws. E50 HH.2/7 Felt Washer. 
E19 LL2/4 Brush carrier. E51 LL.2/7 Leatheroid Shield. 
E20 2101 Motor frame. E52 LL.2/6 Pin for coil. 
E21 JJ7/11 Split pin. E53 5/20 Governor ball. 
E22 JJ7/4 Brake operating lever. E54 5/21 Governor ball washer. 
E23 JJ7/10 Brake Spring. E55 5/24 Governor fixing screws. 

E25 2337 Condenser. E56 DD.5/3 Governor Collar. 
E26 Bl/7 Fixing screws for condenser clip. E57 2107 Release spindle. 
E27 830 Wisher for condenser clip. £58 DC.2/8 Main spindle fixing screws. 
E29 1/9 Screw for bearing. E59 1928 Ball race thrust plate. 
E30 1905 Armature shaft bearing. E60 555 Main spindle thrust balls. 
E31 1892 Clutch stop pin. E61 1927 Ball race case. 

E32 1962 Cross shaft bush. E62 V2/12 Name plate screw. 
E63 1994 Name plate. 
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MODELS RC4, RC5, 

RC6, RC8 
Series 

GARRARD ENG. & MFG. CO. LTD. 

Diagram D. 
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Diagram E 29 

MODELS RC4, RC5, 
GARRARD ENG. & MFG. CO. LTD. RC6, RC8 
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MODELS RC4, RCS, 
R06, RC8 
SERIES 

GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 1. 

Comprising Sheets A, B, C, D, E, F, G. 

TYPE R.C.5 MOTOR & RESISTANCE. 

MOTOR- RESISTANCE- 

Sheet F. 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM REFERENCE 
NUMBER NUMBER NAME OF PART PRIII 

F64 16/19 Washer. F 1 2377 Bracket. 
F65 6A/10 Split pin. F 2 KK1/19 Connecting tag. 
F66 2105 Brake shaft and cam. F 3 2111 Resistance front plate. 

F67 KK7/3 Spring washer for brake shaft. F 4 M1/14 Fixing screw for resistance. 

F88 2104 Motor cover. F 5 B2/12 Screw for bracket. 

F70 2181 Rubber grommet. F 6 2115 Screw for resistance. 

F71 CC2/27 Earthing tag. F 7 1266 Connecting screws. 

F72 HH2/22 Washer for brush cap. F 8 UV19/7 Terminal washers. 

F79 WB2/16 Brush cap. F 9 UV19/33 Terminal knobs. 

F74 HH2/11 Brush spring. F10 2111/2 Terminal studs. 

F75 DC2/8 Brush tube fixing screw. Fll 2116 Distance piece. 

F76 HH2/23 Brush tube. F12 WB11/22 Locking washers. 

F77 HH2/13 Carbon brush. F13 G7/9 Nut. 
F78 2181 Rubber Grommet F14 DDI/15 Terminal nut. 

F79 JJ1/43 Washer. F15 2119 Resistance element complete. 
F81 HH2/15 Condenser clips. F16 2112 Resistance back plate 

F17 2113/2 Centre bar. 

SPARE PARTS LIST FOR 
"GARRARD" PICK-UPS. 

Standard Pick-up Unit. Used on : Types R.C. 4, 5, 6 & 8 

Record Changers. Types A & B Radio Gram. Units. 

DIAGRAM REFERENCE 
NUMBER NUMBER 

G 1 

G 2 

G 3 

G 4 

G6 
G 6 

G 7 

G 8 

G 9 

G10 
('i l l 
G12 

G13 

GI4 
(;L7 
016 
017 
(;I8 
019 
020 
021 
G22 

652 
549 

552 
554 

553 
550 
1194 

551 

653 

CC2/26 
555 

1967 

1125 

2191 

554 

654 

795 

See below 
See .below 
656 

655 

2191 

NAME OF PART 

Pickup magnet. 
Pick-up body. 
Pole pieces. 
Screw for pole piece. 
Needle screw. 
Pick-up cover. 
Rubber washer for hum bucking coil. 
Cover fixing screw. 
Adjusting plate. 
Connecting tags. 
Bush for sleeve with ball and spring 
Rubber magnet packing. 
Small rubber washer for hum buck'g coil 
Top connecting U piece. 

Screw for connecting piece. 

Top damping rubber. 
Screw for adjusting plate. 
Humbucking coil. 
Pick-up coil. 
Armature. 
Bottom damping rubber. 
Bottom connecting U piece. 

Type "E" Pick-up Unit. 
Used on : Type "E" Radio Gram. Units. 

Sheet G. 

PRICE 

Pick -Up Coils (Std. & Type "E"). 
Red Band - 

Black Band - 

Green Band - 

Orange Band - 

6000 ohms Pick-up coil. 
2000 ohms Pick-up coil. 
700 ohms Pick-up coil. 

Humbucking coil (Standard Unit only). 

DIAGRAM 
NUMBER 

REPERENCE 
NUMBER NAME OF PART 

023 
G24 
G26 
G26 
G27 
G28 
G29 
G30 
G31 

G32 

G93 
G94 

G35 

G36 
037 
G38 
G39 

2506/3 
2506/2 
2536 

2508 

795 

653 

2534 
2506/1 
2531 

656 

655 

553 

see below 
654 

2605 

2507 

Rivet. 
Connecting Plate. 
Earthing Tag. 
Magnet. 
Adjusting Plate Screw. 
Adjusting Plate. 
Empire silk tube. 
Insulating strip. 
Base plate. 
Pole Piece fixing screw. 
Armature. 
Damping Rubber (Bottom). 
Needle screw. 
Bobbin. 
Damping Rubber ("fop). 
Pole piece. 

Side plate. 

PRICE 

"Piero" Crystal Pick-up. Used (with special Pick-up Arms) on: 
Types R.C. 4, 5, 6 & 8 Record Changers. 

Types A & B Radio Gram. Units. 

DIAGRAM REFERENCE 
NUMBER NUMBER 

G43 
044 
G45 
G46 

G47 
048 
G49 

G50 
G51 

G52 

1141 

1145 

1142 

1144 

1143 

CC2/26 
556 

555 

NAME OF PART PRICE 

Body. 
Crystal Cartridge. 
Fixing Plate "A". 
Needle screw. 
Fixing screws. 
Fixing Plate "B". 
Empire Sleeving. 
Connecting Tags. 
Connecting piece. 

Bush for sleeve with spring and ball. 
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MODELS RC -10, RC -11 GARRARD ENG. & MFG. CO. LTD. 
TYPES No. R.C.10 & R.0 .11 RECORD CHANGERS. 

D1.\GRAM 
NU\IBER 

REFERENCE 
NUMBER, NAME OF PART PRICE 

U 1 

U2 
U 3 

U 4 

2:110 

2511/1 
2511/2 
3526 

Fixing Screw for Pick-up .. 
Cover Plate for Pick-up Arm 
Fixing Screw for Cover Plate 
Pick-up Cam Lever 

U 5 1"l'1/'26 Spring for Pick-up Lever ... Sheet U. 
U 6 2182 Fixing Screw for Pick-up Base 
U 7 3528 Pick-up Lifting Cam 
U 8 CC1/6 Nut for Pivot Screw 
U 9 1984 Collar for Pivot Screw 
U10 JJ1/41 Washer for Pivot Lever SPARE 
U1l 1835 Pivot Screw 
U12 3598 Roller for Pick-up Lifting Lever 
U13 512 Pin for Cam PARTS LIST 
U14 1835 Pivot Screw 
U15 JJl/41 Washer for Pivot Screw 
U16 CC1/6 Nut for Pivot Screw 
U17 3529 Pick-up Swing Cam 
U18 3600 Cam Shaft complete with Clutch and 

Cams 
U19 3535 Collar for Cam Shaft 
U20 AS1/28 Fixing Screw for Collar ...- FOR OTHER DATA 

U21 1843 Spring for Knock -off Cam Lever SEE MAGNAVOX RC -10, RC -11 
U22 3558 Knock -off Cam Lever 
Lí23 MM1/8 Spring for Cam Shaft 
U24 3536 Waring for Cam Shaft 
U26 3557 Release Lever ... 
U26 561 Fixing Screw for Platform Spindle ... 
U27 3564 Pivot Pin for Release Lever 
U28 3566 Spring for Release Lever ... 

TYPES No. R.C.10 & R.0 .11 RECORD CHANGERS. Sheet V. 

UTAGR.\M 
NUMBER 

REFERENCE 
NUMBER NAME OF PART 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART 

V65 3561 Rivets for Platform V 95 2551 Pick-up Arm for Piezo Crystal Head 
V66 3537 Platform V 96 3572 Catch Lever 
V67 1835 Fixing Screw for Base Casting V 97 1P1/26 Spring for Catch Lever 
VG8 UV1/17 Pivot Washer ... V 98 726 Screw for Leather Brake Pad 
V69 1807 Pivot Screw for Change -over Lever V 99 AS1/21 Leather Brake Pad 

11/16 Spring Washer ... V100 3571 Switch Lever 
V70 3548 Change -over Lever with Knob 586 Switch Block 
V71 3555 Change -over Plate .. V101 2332 Cover for Switch Block 
V72 2194 Rivets for Change -over Plate 594 Fixing Screw for Cover 
V73 3501 Base Casting V102 3551 Selector Lever ... 
V74 3507 Unit Plate V103 591 Switch Contact Spring ... 
V75 :3554 Indicator' Plate ... V104 ' JJ1/26 Fixing Screw for Contact Spring 
V76 2194 Rivets for Indicator Plate ... V105 2362/4 Rivets for Switch Block ... 
V77 3584 Regulator Lever ... V106 JJ1/17 Rubber Grommet for Leads ... 
V78 B2/12 Fixing Screw for Regulator Lever V107 3579 Link for Auto Trip ... 
V79 JJ1/51 Cover for Change -over Block R.C.10 2009 Stud for Link ... 

2463 It R.C.11 V108 2352/4 Rivet for Link 
V80 JJ1/50 Change -over Block 2519/4 Collar for Link 
V81 M1/9 Fixing Screw for Change -over Block V109 3516 Pick-up Base 
V82 730 Rubber Bush for Trip Lever V110 3512 Fixing Screw for Base Casting 
V83 3570 Auto Trip Base Plate V111 731 Friction Washer for Operating Lever 
V84 3612 Fixing Screw for Auto 'l'rip Base Plate V112 1151 Friction Spring for Operating Lever 
V85 672 Spring for Trip Lever V113 2547 Operating Lever complete with Trip 
V86 1835 Fixing Screw for Motor Lever 
V87 2526 Trip Lever V114 G13/24 Retaining Coil for Operating Lever 
V88 2476 Rivet, Collar and Washer ... V115 1152 Friction Adjusting Scrt.w 
V89 :3577 Clutch Operating Lever V116 B7/3 Felt Pad for Operating Lever 
V90 3574 Switch Control Lever V117 3596 Friction Plate ... 
V91 2194 Rivets for Switch Plate V118 3550 Selector Link 
V92 :3:15:3 Switch Plate V119 :3556 Knock -off Lever ... 
V93 3573 Switch Link V120 3608 Spring for Knock -off Lever .. 

V94 2476 Rivet, Collar and Washer ... V121 2528 Rivet, Collar and Washer 
V95 2501 Pick-up Arm for Magnetic Head V122 3560 Change -over Link ... 
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MODELS RC -10, RC -11 
GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 

TYPES No. R.C.10 & R.C.11 RECORD CHANGERS. 
IMA(:R.\AI 
NUMBER 

REFERENCE 
NUMIIER NAME OF PART PRICE 

W 123 3504 Pivot Bracket with Spindle ... 
W124 555 Balls for Pick-up Arm Pivot ... 
W125 3516 Pick-up Base ... ... ... 
W126 2747 Rubber Pad for Pick-up Rest 
W127 :1313 Pick-up Rest ... 
W128 W1311/22 Washer for Pick-up Rest ... ... 
\V129 G.7/9 Nut for Pick-up Rest ... 
W130 2516 Bottom Washer for Picot Spindle ... 
W131 3615 Retaining Collar for Pivot Spindle ... 
W1:32 2531 Pick-up Arm (Piezo Crystal Type) 
W133 2535 Corer Plate for Crystal Cartridge 

1146 Crystal Cartridge ... ... 
W1:34 2511/2 Fixing Screw for Cover Plate 
W135 AS1 /28 Fixing Screw for Collar for Pivot Spole. 
W136 3525 Eccentric Pin for Pick-up lever ... 
W137 6.5/l0 Split Pin ... 
W138 15/19 - Washer for Eccentric Pin ... ... 
W139 15/I8 Spring Washer ... 
W140 3522 Pick-up Arm Lever 
W141 3523 Pick-up Lever .. 
W142 561 Fixing Screwy for Pick-up Lever ... 
W143 3518/2 Pin for Lifting Spindle 
W144 561 Fixing Screw for Adjusting Collar ... 
W145 3521 Adjusting Collar ... .. 

W146 3563 Lifting Collar ... 
W147 E6/3 Pin for Lifting Collar 
W148 3520 Lifting Lever 
W149 Ml /14 Screw for Clip for Lead ... ... 
W150 3396 Clip for Pick-up Lead ... _. 
W151 3626 Pick-up Lead ... 
W152 3349 Cam Bearing Spindle 
W153 561 Fixing Screw for Cam Bearing Spindle 
W154 3562 Overthrow Lever ... ... ... 
W155 1836 Pivot Screw, Collar, Washer and Nut 
W156 584 Spring for Overthrow Lever ... 
\V157 678 Pin for Spring -.. ... ... 
\VI58 3510 Rubber Fixing Washer for Unit Plate 
\V 159 3508 Rubber Sleeve ... ... ... 
55'I60 3509 Rubber Collar 
\VI61 3511 Steel Fixing Washer for Unit Palte ... 
W16.2 M1/14 Fixing Screw for Earthing Tag ... 
W163 CC2 /27 Earthing Tag ... 

SPARE 

TYPES No. R.C.10 

DIAUR \AI 
NU 5101,R 

W164 
W165 
W166 
W167 
W168 
\V 169 
W170 
W171 
WI 72 
W173 
W174 

W 175 
W176 
W177 
W178 
W179 
W180 
W181 
W182 
W183 
W184 
W185 
W186 
W187 
\V 188 

W189 

W190 
W191 
W192 
W193 
W194 
W195 
W196 
\V197 
W200 
W201 
W202 
W203 
W204 
W2f15 

Sheet W. 

REFERENCE 
NUMBER NAME. OF PART PRICE 

1071 
3515 
3503 
2513 
3539 
3502 
3611 

Fixing Screw for Pivot Spindle 
Pivot Spindle for Pick-up Arm 
Pick-up Bracket 
Fixing Screw for Pick-up Bracket 
Platform Spindle and Plate ... 
Platform Support 
Fixing Screw for Platform Clip 

WB11/11 Washer for Fixing Screw ... 
3594 Pin for Bracket ... 

3569 Bracket for Platform Clip ... 
3567 Platform Clip only ... 

Platform Clip complete 
3592 Pin foi- Platform Clip ... 
2190 Spring for Platform Clip ... 
2775 Record Spindle Complete (Non -slip) 
2450 Springs, Record Spindle Sleeve, Set 
B8/2, Turntable Covering and Eyelet 
2487 Turntable ... ... 
3562 Spring for Clutch ... ... 
3531 Clutch Body 
3532 Clutch Lever .. ... 
3598 Roller for Platform Cam Lever 

DD1 /16 Screw for Stop Lug ... 
DDI/15 Nut for Stop Lug Screw ... 

3543 Platform Cam Lever ... 
:3545 Platform Lever .. ... 
1807 Screw for Eccentric 

UVI/17 Washer for Eccentric ... 
CC1 i6 Nut for Screw .. ... 
3546 Eccentric for Platform Lever 
678 Pin for Spring ... 

1843 Spring for Platform Lever ... 
3547 Drag Link 
3541 Drag Stud 
3542 Platform Trip Lever ... 
3540 Platform Support Spindle ... 
3565 Spring for Platform Support 

CC 1 /23 Fixing Screw for Unit ... 
2290 Fixing Cup ... 
184S Top Washer for Fixing Screw 
3607 Suspension Spring 

u75,1 /17 Bottom Washer for Fixing Screw 
2392 Lock Nuts for Fixing Screw 

PARTS LIST 

& R.C.11 RECORD CHANGERS. 

Sheet X. 

Ill.\U I:.\ \1 

NUMBER NLMIB!R NAME OF PART PR ICI 
111 A(.R.\\1 
NUMBER , 

RI'.FI'.R1.NC1'. 
NUMBER NAME OF PART PRICE 

X l 3583 Clutch ... X33 51 M1/8 Spring for Bearing ... ... 

X 2 1914 Pill for Clutch ... ... X34 M611/14 Plunger ... ... _. 

X 3 1962/2 Bush for Cross Shaft ... ... X36 MM1/2(1 Spring for Plunger 

X 4 1963 Cross Shaft Gear ... ... X36 MM1/9 Thrust Ball 

X 5 1914 Pin for Cross Shaft Gear ... ... X37 MM1/6 Rotor Shaft Bearing 

X 6 1962/2 'Bush for Cross Shaft ... X38 3586 Rotor Shaft only .. 
X 7 3582 Cross Shaft X39 3618 Bush for Rotor ... 

X 8 3585 Motor Cover X40 3610 Rotor complete with Shaft ... 

X 9 809 Fixing Screw for Motor Cover ... X41 3587 Name Plate 

X10 E.6/3 Pivot Pin for Regulating Brake ... V2/12 Fixing Screws for Name Plate ... 

X11 2181 Grommet for Leads ... ... X42 3614 Spring Washer for Stator Fixing Screw 

X12 3624 Stator (complete with Copper Bands X42 JJI/10 Fixing Screw for Stator ... ... 

and Coils) ... ... ... X44 3505 Frame for Motor ... ... ... 

X13 CC2/27 Earthing Tag ... ... X45 JJ5/2 Governor Collar ... ... ... 

X14 3623 Stator Coils (complete with Leads) X46 5/24 Fixing Screw for Governor ... 

X15 2/12 Fixing Screw for Bearing Plate X47 5/20 Governor Ball ... 

Xl6 MM1/10 Rear Bearing Plate \with Bush ... X48 5/21 Washer for Governor Ball ... 

X17 35116 End Cover ' ... X49 5/24 Screw for Governor Ball ... 

X18 MI/9 Fixing Screw for End Cover ... X50 5/27 Governor Spring ... ... ... 

X19 3581/2 Fixed Spindle Insert ... ... X51 DD5/1 Governor Sleeve and Disc 

X20 3580 Main Spindle with Fibre Gear X52 3591 Release Spindle 

X21 1838/3 Retaining Coil ... ... X53 DC2/8 Fixing Screws for Main Spindle ... 

X22 :3581/1 Fixed Spindle X54 1928 Thrust Plate for Bearing ... .. 

X23 184(1 Bush for Main Spindle ... ... X55 1927 Ball Race 

X24 JJ7/2 Collar for Regulating Shaft X56 555 Thrust Balls for Main Spindle 

X25 :1588 Regulating Shaft (complete with Cain) X57 MM1/6 Rotor Shaft Bearing 

X26 0:\/1u Split Pin X58 2/12 Fixing Screw for Bearing Plate 

X27 15/19 Washer for Regulating Shaft ... X59 MM1/9 Thrust Ball for Rotor Shaft ... 

X28 15/1g Spring Washer for Regulating Shaft ... X60 MM1/12 Front Bearing Plate with Bush .. 

X29 33911 Spring for Regulating Brake X61 2392 Nut for Thrust Screw ... 

X3(1 3589 Regulating Brake ... ... X62 MM1/17 Thrust Screw 

X:31 B7/3 Felt Pad for Regulating Brake ... X63 MM1/8 Spring for Bearing 

X32 51311/7 Cone Washer for Bearing ... ... X64 MM1/7 Cone Washer for Bearing .. 
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Diagram W 
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MODELS RC -10, RC -11 
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MODELS RC -10, RC -11 
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GARRARD ENG. & MFG. CO. LTD. 

Diagram X 
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MODELS RC -10, RC -11 
GARRARD ENG. & MFG. CO. LTD. 

SPARE PART S LIST Sheet Y. 

TYPES No. R.C.10 & R.C.11 RECORD CHANGERS. 
DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAL 
NUMBEI 

Y 1 3583 Clutch ... ... ... ... Y33 

Y 2 1914 Pin for Clutch .. ... Y34 

Y 3 1962/2 Cross Shaft Bush ... ... ... Y35 

Y 4 1963 Cross Shaft Gear ... ... ... Y36 

Y 5 1914 Pin for Cross Shaft Gear ... ... Y37 

Y 6 1962/2 Cross Shaft Bush ... ... ... Y38 
Y 7 3582 Cross Shaft ... Y39 

Y 8 3585 Motor Cover ... ... ... Y40 

Y 9 809 Fixing Screw for Cover ... Y41 

Y10 E6/3 Pivot Pin for Regulating Brake ... Y42 

Y11 2181 Grommet for Leads .. ... Y43 

Y12 3734 Field Pack complete with Coils, etc. ... Y44 

Y13 3709 Field Coils complete with Leads ... Y45 
Y14 2/12 Fixing Screws for Bearing Plate ... Y46 
Y15 3707 Rear Bearing Plate ... ... Y47 
Y16 3701 Brush Carrier ... ... ... Y48 
Y17 M1/9 Fixing Screw for Brush Carrier ... Y49 
Y18 CC2/27 Earthing Tag ... ... Y50 
Y19 3581/2 Fixed Spindle Insert ... ... Y51 

Y20 3580 Main Spindle ... ... Y52 
Y21 1838/3 Retaining Coil ... ... Y53 
Y22 3581/1 Fixed Spindle ... ... ... Y54 
Y23 1840 Bush for Main Spindle ... ... Y55 
Y24 JJ7/2 Collar for Regulating Shaft ... Y56 
Y25 3588 Regulating Shaft complete with Cam ... Y57 
Y26 6A/10 Split Pin ... Y58 
Y27 15/19 Washer for Regulating Shaft ... Y59 
Y28 15/18 Spring Washer for Regulating Shaft ... Y60 
Y29 3590 Spring for Regulating Brake Y61 
Y30 3589 Regulating Brake ... Y62 
Y31 B7/3 Felt Pad for Regulating Brake Y63 
Y32 MM1/7 Cone Washer ... ... Y64 

SPARE PARTS LIST 

REFERENCE 
NUMBER NAME OF PAR] 

MM1/8 Spring for Bearing ... 

MM1/14 Plunger ... 
MM1/20 Spring for Plunger 
MMI/9 Thrust Ball ... 

MMI/6 Armature Spindle Bearing ... 

3735 Armature complete with Spindle 
3721 Armature complete, less Spindle 
V2/12 Fixing Screws for Name Plate 
3705 Name Plate 
3614 Spring Washer for Field Fixing Screws 
JJ1/10 Fixing Screw for Field 
3505 Motor Frame 

JJ5/2 Governor Collar ... 
5/24 Fixing Screw for Governor Collar 
5/20 Governor Ball 
5/21 Washer for Governor Ball 
5/24 Screw for Governor Ball 
5/28 Governor Spring ... 

DD5/1 Governor Sleeve and Disc 
3591 Release Spindle ... 

DC2/8 Fixing Screw for Main Spindle 
1928 Thrust Plate 
1927 Ball Race 

555 Thrust Balls for Main Spindle 
MM1/6 Armature Spindle Bearing ... 
MM1/9 Thrust Ball for Armature Spindle 

2/12 Fixing Screws for Bearing Plate 
MM1/12 Front Bearing Plate 

2392 Nut for Thrust Screw 
MM1/17 Thrust Screw 
MMl/8 Spring for Bearing ... 
MM1/7 Cone Washer for Bearing ... 

TYPE R.C.11 MOTOR & RESISTANCE. 
MOTOR- 

Sheet Z. 

RESISTAPICE- 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME Of PART 

Z65 G2/14 Fixing Screw for Brush Insulator ... Z76 2471 Insulator for Lead ... ... ... 
Z66 3702 Brush Insulator ... ... Z77 2557 Asbestos Tube for Lead ... 
Z67 3710 Brush Holder ... ... Z78 WB1122 Spring Washer ... 
Z68 3711 Rivet for Brush Holder ... ...Z79 G7/9 Nut for Fixing Screw ... 
Z69 2337 Condenser ... .. ... Z80 3514 Fixing Screw 
Z70 M1/14 Fixing Screw for Mounting Plate ... Z81 WB11/22 Spring Washer for Bracket ... 
Z71 3713 Mounting Plate for Brush Gear ... Z82 WB16/1.2 Spring Washer for Element ... ... 
Z72 3703 Carbon Brush ... ... Z83 2464 Cover for Resistance 
Z73 3712 Brush Pressure Lever ... ... Z84 2576 Resistance Element (Wound complete) 
Z74 JJ7/11 Split Pin for Brush Pressure Lever ... Z85 2475 End Plate for Element 
Z75 1836 Spring for Brush Pressure Lever ... Z86 G7/9 Nuts for Centre Rod 

Z87 2474 Centre Rod 
Z88 2461 Bakelite Bracket 

Resistance Complete 

©John F. Rider 



194 

MODELS RC -10, RC -11 GARRARD ENG. & MFG. CO. LTD. 
Diagram Y 
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7 5 
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GARRARD ENG. & MFG. CO. LTD. MODELS RC -lo, RC -11 
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MODELS RC -10, RC -11 

W 

y 
a 
F 

GARRARD ENG. & MFG. CO. LTD. 

Ú 

6 

E 

ó 
O 

0 

U U y 
aU+ bA aLi QJ d a0+ aU.. 

Q. Ç A 
ho ro ,d a.7. ' L . A 

,,i2 5.4 P. Y y 
d x 

bO 
GO 1.0 o; b. 

: 

:: 
.2'.= t'; -öaÿ v 

ôú .ii ...i.2 c ÿ ÿ. i G,p?e ââ 
C.bA c ca. Om cu EÁE 

.4.2 
O roe¢;O.¢.To. j m a ¢L A z CO A c''' i,1 

X Ca 

úO < 
öz 

W CO CD 
O O M Ó,C cM M 0 M C7 1C M A Is 

d1 Ó O ,C 10 10 tC 0i 1C: I L^.1 ,C ,ci 17 L7 
cg 

,C ,C W 
cg cg N t- CO N ce cg %, co 22 ,uj t0 CV LV 

M d1 ,C N0 1 O0 co o r cg FM d. L7 O t- 00 Q 
C7 CV CV CV M M Ce ^9 C9 Ce Ce M M Ce üüC./üüüüUüüüüüüüüü 

. 

d u 
10 id L ld d bO bO m 
U w vn ß. 

CI:: 

Ç í-. 

21" 
o 

N bQ a? bn b/J 1- uvi 
W 

"g>, 
X/2' 

x X 
CL C C H 

Cotwz wwúvrá 

ra L 6V 

44 4. 141 
.-. ..,. 

d.d. 
.r 

Cd 

áá 

PM d1 1C t0 tr 00 03 O 44 Cg 
v. .11 ge v. d1 W d1 27 O 23 
ü ü ü ü ü ü ü ü ü ü 

U 

to er 
V 

V 
to a. c 
C N 

x c E U C 0 W 6! s V ú v 
E .á ç w ú a ö i'ä 

4', L ú v ñ, Oc0 

ú 40 

61 ó 3 ó ti ü .13 -.2 ç: ` ° w í. ui ed N 7 in E Go._ ¡ I.. U ai ht v ÿ 3 bn c L o U c 
L W b1 > C G C e 

.n ó r; 3 v w OO = a°'i Cn b' o bo bn _: c a 

E.á V ó ú Ú;k tvo. G 
12 ce 

Á V L a. ó.X 
OU 61 v ú 

a. a. .0 w ÿ a. L.5 ú° ... 2 ó º ' n 
E E ' ? a L Ñ v á- 3' 3" a o O 1 x d a, ú>' c ÿ a °' a, c, E. E 

ä° ^'=°áL:áá o.cñzVmCvEmvx¢aóC 
3 3 
o 0 
Ñ 4 

CV O) C d1 M o 09 %1 W CO .N Ci d1 d L'i A C: 1f: . 
1n O a ,C . 10 ,0 7V a T .r r ,n iC 01 v a1 ,C r .. 

t0 2, 23 K. a O - 10 c0 V W.-. .-i Ce 27 t0 t- 
Vi f%] 

e0 00 cV 

CV 00 0l O.'4 N M -M L7 ep t- co P O 
000C7üüüüüüüüüüüüüüCC7 

©John F. Rider, 



197 

©John F. Rider 



198 

fl 

ce r v °c_° c ó ac, ÿ ú ó E O ó d F ` c w 
to 

O w a m.º N íL C ÿ N C O O .L 
30 s a c i3 ',7, v v E º 

ca , u E a v w u 
z. o L 

IX fl. E I a o E- 

a°, ó 
M 

ó m a°, ó a w r 3. 
Ñ 

..- - m 8 r J v c . aL u Ñ . .. w a, aci c 
w ° ÿ 

m 
,`o- w C!) ¿ w 

>7-. _ 

á E v s a 3 a°i m v w ` oc° e >:. ° 
3 C_ to 

o o 

_.. '`' v s 
il_' 

a v C a w O 3 v O C +- t10 3 ,F > p 
U w w C V.ti C i v v É v O v 

ó T r ó 3 
L 

óº' `m Ñ 3 0 a o 
00 

',(3- 

E a w ó o te v ÿ O V e w° á, á W .N O O O 3L- a 
C_ u, ' Ul, U L 00 -Y 

w w 
E C > 3 2 N O C aL- 13 E ° °c° 0:3a c w w o° ó 

ou 
w m a, 

á N 0 s .ñ 
. 

w° -O v E v 
w pti a) v O á V c 3- m H c 

...5 
Y a ó .`c a, -ó 

a C m ó a, ó E E 'ñ -0 ...0 Y m 3 V<w m v w G 
L u, 0 nn 

á o a a-°° ` c v v v m v a c ú w aº sy' u °u E 
° n °° _ a > ` ó ó L á O >, ñ á ó c F*W7 Li.'''' 

",E' 

w ;, ö V - c 
ñ V1 m Q ; 3 u 

ó Ñ d w m ó ñ w 
u`° s w r w w 

O 
a ° ° s v w 

° m w w c ' w 3 2 Fa 
T.1 

° 
r .1... 

` = m 

a 
v . m r è w o O 

g 
A m E ç O 

Ú aºaó_vo ór m o wc ó vw+ac,wo3vw 3 .ó 
. à . 

c 

D 
m E` vw 

o oa ` ÿ c t ó u Ñ° ó ¿ ó,-1 lJ v á, v0 C á c w w , - o e v. c .a -2 L 3 E d s on m w m Ñ a c_º w a ;à Q 
L v - v v v°c° w c c.L ° ° ñ> w z" a ó 13 _1) gv v ªì s3 ós Cp 

O r s. w v m w ú v3, 

U C' Q. S O .r- Od s ;.' `! V.M O u3i . 

U 
v w 

Z .L-. r. Ñ p ó 
3 v O O t7áNó: á` á vá v`ow v 43 -9 3vw m ó Z 

en 
u w ._ - 

cu 
p oo 

CU 
v ó w ó ú ó, CU t.. v wCC v ,,,cm .7,,,' 

m ó w 

I- w Ó> ° w O E 
2 ci `1 l O C %íÇa 3 L Ó J9 - m Y Ñ E (7 Ç.N E 
m w w C C Ç m O Q á Q L w O vC > W> C 

in O L; O ú 0 w 
w. w DD 7 ,0 

OC F- o> H ., o w w w 3 0 m >. H F- V W "" ° Q L á a v Q s H p o0 

á ñ K .L o ú a H v~ C Ñ Ñ~ D w J a°`, v 
O O ai rri v ° ó Z m:? 3° ñ ó ó °u ó 

O 
[-I 
f2; 
W 
CiD 

O 
1.0 ! 'f. 

O 3r : I a Y1 

Q ^ a i 

,--1 
d+ 

1 

o e 
1 

L`7 

3 ' _:¡ _ _ _ 

1 O - z4: 
O = V 

çr c Z o - 

GARRARD ENG. & MFG. CO. LTDMODELS RC -50, RC -50C,1 
RC -50X, RC -51, 
RC -51C, RC -51X 

NI' FOR ADJUST MEWS ONLY 

MODELS RC -10, RC -11, 
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MODELS RC -50, RC -50C, 

RC -50X, RC -51, 

RC -51C, RC -51X 
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MODELS 
RC -10, RC -11, 
RC -30, RC -31, 
RC -40, RC -41 

MODELS 
GARRARD ENG. & MFG. CO. LTD. RC -50, RC -50C, 

RC -50%, RC -51, 
RC -51C, RC -51X 
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MODELS RC -50, RC -50C, 

GARRARD ENG. & MFG. CO. LTD. RC -50X, RC -51, 
RC -51C, RC -51X 

OVERARM 

FRICTION ADJUSTING SCREW 

PLATFORM PUSHING PAWL 

PLATFORM STOP 

RECORD PLATFORM 

SELECTING LINK 

LOCKING SCREW 

OIL 

Diagram 1 

STRIKER 
INDICATOR LEVER 

Top of Record Changer with Turntable removed. 

OPERATING INSTRUCTIONS. 
1. Insert a needle of a type suitable for playing 10 records 

or more in the pick-up head, by turning it counter- 
clockwise to bring the needle hole into view, then turn 
it back. 

2. Place record spindle in position, the sloping part lean- 
ing towards the record platform. 

3. Raise the overarm, place the records, any number up 
to eight-loin, 12in. or mixed-on the record spindle 
their lower edge resting on the platform, and lower 
overarm until it rests upon the top record. 

4. Turn control knob to "start" position and close lid of 
cabinet. 
The Record Changer will commence to play and after 
playing the last record will automatically stop. To 
remove records raise the overarm and withdraw the 
record spindle. The record changer can be stopped at 
any time by turning the control knob to the "stop" 
position. When switching on again the rejector comes 
into operation and the pick-up lifts and returns to the 
"rest" position. 

NOTE. 
If for any reason the changer has been stopped with the 

pick-up arm not on the rest, the arm must NOT be interfered 
with but the motor restarted by turning the control knob to 
"start" and the pick-up arm allowed to return to its normal 
position on the pick-up rest. 

RECORD DROPPING AND SELECTING. 
Should trouble be experienced with Record dropping, first 

see that the turntable brake is set correctly. (See under Auto 
Switch). 

NOTE. 
When brake pad is set correctly, the turntable will stop 

with pick-up arm on the rest, and the platform pushing pawl 
free to depress. If turntable over -runs so that the platform 
pushing pawl is against the 10 -in. selecting stop the first record -if 12-in.-will not drop. 

If pick-up arm or platform does not select correctly the 
appropriate records, see that the selecting links and associated 
levers, diagram 1, are free. 

P. -U. ARM ADJUSTING SCREW 

P. -U. ARM 

TURNTABLE BRAKE 

P. -U. STOP SCREW 

TRIP LEVER RUBBER 

LOCKING SCREW 

TERMINAL BLOCK 

SPEED 
SETTING. 

Due to the wide voltage range of the motors it may be 
necessary on some power supplies to make a slight re -adjust- 
ment of the speed indicator lever so that the speed of the turn- 
table corresponds with that shown on the indicator scale. 

To set speed on alternating current 
QUA T power supply, 50/60 cycles, use the 
MUM' 9CRr. "GARRARD" Stroboscopic Speed Indica- 

tor enclosed with each Record Changer. To 
set speed on direct current power supply 
the turntable speed should be checked 
with a watch. 

Now remove the turntable and care- 
fully loosen the quadrant lever screw 
(diagram 8) and move the lever so that it 
points to 78 on the indicator plate, at the 
same time holding the quadrant stationary 
-then tighten quadrant screw. The 
speed should now be correct. 

Diagram 8. 

TO REMOVE MOTOR. 

If the motor has to be removed from the Record Changer 
proceed as follows:- 

Disconnect the motor power supply leads from the 
switch and terminals, also remove the packing plate 
from the base of the Record Changer. Next unscrew 
the platform operating lever from underneath the 
motor casting. Hold the motor by one hand and unscrew 
the three motor fixing screws; motor can now be 
withdrawn. 

When replacing the motor, see that the timing of. the 
motor and cam gear is correct; the mark on each gear must 
coincide when the changer is in the playing position. 

POWER 
CONSUMPTION. 

R.C.50 230 volts 50 cycles -12.5 watts. 
R.C.51 230 volts 50 cycles -32.0 watts. 

230 volts Direct Current -38.0 watts. 

©John F. Rider 
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MODELS RC -50, RC -51 

FOR OTHER DATA 

SEE MAGNAVOX RC -50, RC -51 

GARRARD ENG. & MFG. CO. LTD. 
SPARE PARTS LIST Sheet O. 

TYPES R.C.50 & R.C.51 RECORD CHANGERS. 

DNUMBERIAGRAM REFENUMREERNCE 

B 
NAME OF PART PRICE DIAGRAM 

NUMBER 
REFERENCE 
NUMBER NAME OF PART PRICE 

0- 1 1872 Pivot Pin ... 0-147 2702 Record Platform ... ... 
0- 2 G2/14 Screw for Pivot Pin ... 0-148 2713 Screw for Platform Lever ... .., 
0- 4 2439 Pick-up Arm ... ... 0-149 2713 Screw for Pawl ... 
0- 5 3513 Pick-up Rest ... ... ... 0-150 2709 Pawl (Platform) ... 
0- 6 547 Pick-up Stop Screw 0-151 2751 Rivet for Platform... ... 
0- 7 2775 Record Spindle Complete (Non -Slip) 0-152 2708 Platform Stop ... 
0- 8 1984 Pivot Screw, Collar and Washer ... 0-153 809 Fixing Screw for Platform Stop 
O- 10 2487 Turntable ... ... ... 0-154 WBII/22 Washer for Fixing Screw, 809 
O- 13 678 Stud for Spring, RC50 0-155 2722 Platform Support Assembly ... ... 

772 Stud for Spring, RCSI 0-156 2736 Retaining Clip ... ... 
0- 14 1901 Spring for Clutch Overthrow Lever ... 0-157 2723 Platform Support Spindle . 

0- 15 1979 Clutch Overthrow ij.ever ... 0-158 2712 Platform Lever with Screw and Bush 
O- 16 2118 Packing Plate RC50 0-159 2725 Tilting Lever and Link .. ... 

2196 Packing Plate, RC51 0-160 2724 Operating Spindle for Platform ... 
O- 17 2182 Screws & Washers, Pkg. Plate, RC50 0-161 2223 Pick-up Lead, RC50 

JJ1/10 Screws & Washers, Pkg. Plate, RC51 2.224 Pick-up Lead, RC51 
O- 19 1807 Pivot Screw, Collar and Washer ... 0-162 2733 Pin for Overarm Spring ... 
O- 20 G7 /9 Lock Nut for Adjusting Nut ... ... 0-163 2704 Overarm Bracket ... ... 
0- 21 B7/5 Locking Screw for Adjusting Nut ... 0-164 2739 Spring for Overarm ... 
0- 23 M1/14 Fixing Screw for Follower Retaining 0-165 2732 Pivot Spindle for Overarm ... 

Spindle 0-166 2734 Overthrow Lever ... ... ... 
0- 24 1912 Spring for Pressure Lever ... ... 0-167 2705 Overarm ... ... ... 
0- 25 1913 Pressure Lever ... 0-168 2754 Leather Pad for Overarm ... 
O- 26 1941 Lifting Lever 0-169 G7/9 Nut for Pick-up Rest ... ... 
0- 27 Ml/14 Screw for Pick-up Balance Weight ... WBl1/22 Washer for Pick-up Rest ... ... 
O- 28 1939 Pick-up Balance -Weight ... ... 0-170 2392 Lock Nuts for Fixing Screw ... 
O- 29 1930A Cover for Pick-up Arm Base ... 0-171 UV1/17 Bottom Washer for Fixing Screw 
O- 30 1982 Pick-up Arm Bracket ... 0-172 2752 Suspension Spring ... ... 

1894 Screw for Pick-up Arm Bracket ... 0-173 1845 Top Washer for Fixing Screw ... 
O- 31 1870 Lifting Screw ... ... ... 0-174 2290 Fixing Cup ... ... ... 
O- 32 1938 Lifting Tube ... ... ... 0-175 CCI /23 Fixing Screw ... ... ... 
0- 33 B8 /2 Turntable Covering and Eyelet ... 0-176 2747 Rubber Pad for Pick-up Rest ... 
0-142 UV1/17 Steel Washer ... ... ... 0-177 2504 Rubber Pad for Overarm .. 
0-143 1933 Rubber Step Washer ... ... 0-178 2450 Springs, Record Spindle Sleeve, Set ... 
0-144 1932 Rubber Distance Washer ... ... 
0-146 2701 Record Platform Bracket ... 

SPARE PARTS LIST 

TYPES R.C.50 & R.C.51 RECORD CHANGERS. 
DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE DIAGRAM 

NUMBER 
REFERENCE 
NUMBER 

P- 34 15/9 Indicator Lever ... ... P- 79 2546/8 Riv 
P- 38 1947 Clutch Trip Lever ... ... P- 80 2546/4 Tril 
P- 39 1945 Auto Trip Base Plate P- 81 730 Rut 
P- 40 2477 Rivet, Collar and Washer ... ... P- 82 EE13/3 Clil 
P- 41 1836 Spring for Clutch Trip Lever 635 Sere 
P- 42 G13/12 Nut for Selector Spindle ... P- 83 15/14 Reg 
P- 43 1946 Knock -off Lever ... ... P- 84 743 Sere 
P- 44 1151 Friction Spring .. P- 85 15/12 Sere 
P- 45 2546 Operating Lever with Trip Lever ... P- 86 1895 Qua 
P- 46 G13/24 Retaining Coil ... P- 87 B2/12 Sere 

731 Friction Washer ... ... P- 88 15/10 Qua 
P- 47 1158 Friction Plate ... ... P- 89 2742 Uni 
P- 48 1152 Adjusting Screw ... ... P- 90 1200 Nee 
P- 49 1944 Connecting Link ... P- 92 2477 Rivt 
P- 60 DC2/l3 Rubber Grommet ... ... P- 93 1956 Can 
P- 51 JJ1/26 Screw for Contact Spring ... P- 94 672 Spri 
P- 52 586 Switch Block ... P- 95 1968 Stri. 

2332 Switch Cover ... P- 96 1957 Deli 
594 Screw for Cover ... P- 99 1934 Fixi 

P- 53 591 Switch Contact Spring ... P-179 2707 Brad 
P- 54 2199 Screw for Brake Pad Lever ... P-180 2/12 Serf 
P- 55 650 Screw for Pick-up Base ... P-181 2735 Fixi 

P- 56 CC13/6 Screw for connecting Link ... P-182 KK1/18 Wa: 
P- 67 1929 Pick-up Base ... ... P-183 15/19 Wa 
P- 58 Ml/14 Screw for Pick-up Base Cover P-184 B2/12 Fixi 
P- 59 1943 Control Lever ... P-185 583 Bral 

P- 62 2477 Rivet, Collar and'Washer ... P-186 2436 Pick 
P- 63 AS1/21 Leather Brake Pad P-187 IT1/26 Spri 

726 Screw for Brake Pad P-188 JJl/51 Cov 
P- 64 1949 Switch Lever ... P-189 JJ1/50 Cha 
P- 65 1951 Switch Link ... .. P-190 1809 Bak 
P- 66 1948 Catch Lever P-191 B7/3 Felt 
P- 67 2477 Rivet, Collar and Washer ... P-192 2528 Rive 
P- 68 1952 Stop Lever P-193 2730 Sete 

P- 69 15/12 Screw for Stop Lever ... P-194 600 Spri 
P- 70 1978 Screw for Reject Lever P-195 678 Stuc 
P- 71 1836 Spring for Reject Lever P-196 1807 Piv1 
P- 72 1950 Reject Lever P-197 2731 Sele 

P- 73 678 Stud for Spring 1836 P-198 1807 Pive 

P- 74 1985 Quadrant for Knock -off Spindle P-199 2706 Inst 
P- 78 Ml/9 Fixing Screw, Change Over Block ... P-200 2737 Fixi 

Sheet P. 

NAME OF PART PRICE 

et, Bush and Washer ... 
Lever 

ber Bush for Trip Lever .., 
for Leads ... 

ov for Clip ... .., 
ulator Plate ... ... 

w for Regulator Plate ... 
w for Quadrant Lever ... ... 
drant Lever ... 
w for Quadrant ... ... 
drant 
t Plate 
dle Cup 
:t, Collar and Washer ... ... 
I Selector Link ... ... ... 
ng for Cam Selector Link 
leer, Complete with Bush ... 
y Lever, with Pin 
ng Screw for Base Casting 
:ket Cover Plate ... 
w for Cover Palte 
ng Screw for Overarm Bracket ... 
her for Fixing Screw 2735 

cher for Control Lever Spindle ... 
ng Screw for Connector 
ce Pad Lever ... ... ... 
-up Arm Connector ... ... 
ng for Catch Lever ... 
er for Change Over Block ... 
nge Over Block ... ... 
elite Knob ... ... ... 
Pad for Operating Lever 
t, Washer and Collar .. ... 

ctor Lever ... ... ... 
ng for Selector 

I for Spring .. 
t Screw, Collar and Washer ... 

ctor Link 
t Screw, Collar and Washer 

ruction Plate ... 
ng Screw for Bracket ... 

©John F. Rider 
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GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 

TYPES R.C.50 & R.C.51 RECORD CHANGERS. 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART P 

Q- 22 1889 Cam Gear ... ... ... 

Q-104 1940 Pick-up Arm Lever ... 

561 Fixing Screw for Pick-up Arm Lever 

Q-105 2720 Cam Shaft ... ... ... 

Q-106 2043 Pick-up Operating Lever ... ... 

Q -I07 1971 Adjusting Spindle ... 

1986 Spring Washer for 1971 ... ... 

Q-108 MI/14 Fixing Screw for Terminal Strip ... 

Q-109 1975 Terminal Nut ... ... ... 

Q-110 1973 Pick-up Terminal Strip ... 

Q-111 1953/3 Spring for Latch ... ... ... 

Q-113 1958 Selector Lever and Spindle ... 

Q-114 607 Screw for Cam Gear ... 

Q-125 1987 Motor Fixing Screws ... ... 

Q-127 1821 Release Lever, RC50 ... ... 

2119 Release Lever, RC51 ... 

Q-128 678 Stud for Spring ... 

Q-129 529 Pivot Pin for Release Lever ... 

Q-130 584 Spring for Release Lever ... ... 

Q-131 1051 Split Pin for Lever 1977 ... ... 

Q-132 1977 Switch Operating Lever ... ... 

Q-133 1951 Switch Operating Link ... ... 

Q-134 2044 Latch for Pick-up Operating Lever ... 

Q-135 2746 Cam Main, Complete ... ... 

Q=136 1953 Switch Knock -off Lever RC50 
2109 Switch Knock -off Lever, RC51 ... 

ICE 
DIAGRAM 
NUMBER 

Q-137 
Q-138 
Q-139 
Q-140 
Q -I41 
Q-201 
Q-202 
Q-203 
Q-204 
Q-205 
Q-206 
Q-207 
Q-208 
Q-209 

Q-210 
Q-211 

Q-212 
Q-213 
Q-214 
Q-215 

SPARE PARTS LIST 

MODELS RC -50, 
RC -51 

Sheet Q. 

REFERENCE 
NUMBER NAME OF PART PRICE 

EE1/14 Screw for Cam End Plate ... 
1959 Cam End Plate ... 
1843 Spring for Switch Knock -off Lever ... 
M1/14 Screw for Stop Operating Lever ... 
1942 Stop Operating Lever and Bush ... 
2721 Cam Follower Retaining Spindle 
2719 Platform Cam ... 
2756 Driving Pin for Cam 
2718 Platform Operating Lever & Pin 1819 

2728 Tilting Push Rod ... 
2717 Adjusting Nut ... 

WB16/12 Spring Washer for Locking Nut 
2716 Platform Push Rod 
B7/5 Locking Screw for Adjusting Nut 
G7/9 Nut for Locking Screw ... 

WB16/12 Spring Washer for Locking Nut 
JJ1/41 Pivot Washer 
1807 Pivot Screw 
1803 Distance Collar 
2745 Base Casting ... 
2729 Tilting Operating Lever and Pin 1819 
R9/14 Pin for Push Rod ... 
1972 Collar for Knock -off Spindle 

TYPE R.C.50 MOTOR. 

DIAGRAM REFERENCE 
NUMBER NUMBER NAME OP PART PRICE 

R 1 

R 2 

R 3 

R 4 

R 5 

R 6 

R 7 

R 8 

R 9 

RIO 
R16 
R21 
R22 
R23 
R24 
R26 
R27 
R30 
R31 
R32 
R33 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
Rú1 
R 32 

V2/12 Screw for Clutch Spring ... 
610 Clutch 
1964 Clutch Gear 
561 Screw for Cross Shaft Bush 
1963 Cross Shaft Gear 
1914 Pin for Cross Shaft Gear ... 
1961 Cross Shaft .. 

1841 Fibre Gear for Main Spindle 
LL7/3 Regulating Brake Swivel ... .... 

1J1/7 Felt Pad for Regulating Brake 
JJ1/17 Grommet for Leads ... 

JJ7/11 Split Pin for Regulating Brake ... 
Regulating Brake Operating Lever ... 

JJ7/l0 Spring for Regulating Brake ... 
5/27 Governor Sp. ing ... 
1980 Motor Frame ... ... ... 
1/9 Fixing Screw for Rotor Shaft Bearing 
1892 Stop Pin for Overthrow Lever ... 
1962 Cross Shaft Bush 
1964/3 Clutch Lever ... 
613 Spring for Clutch ... ... 
1965 Cover for Clutch Case 
1964/2 Clutch Case 
1960 Motor Cover 
1839 Main Spindle with Fibre Gear 
1838/2 Fixed Spindle Insert 
1838/3 Retaining Coil for Fixed Spindle 
1838 Fixed Spindle ... 
1969 Regulating Shaft with Cam ... 
6A/10 Split Pin for Regulating Shaft 
15/19 Washer for Regulating Shaft 
KK7/3 Spring Washer for Regulating Shaft 

117/2 Collar for Regulating Shaft ... 

Sheet R. 

DIAGRAM 
NUMBER 

REFERENCE. 
NUMBER NAME OP PART PRICE 

R53 5/24 Screw for Governor Ball ... 
R54 M1/14 Screw for Motor Cover ... 
R55 JJ7/11 Split Pin for Operating Lever 
R60 5/21 Governor Ball Washer ... ... 

R61 5/20 Governor Ball ... ... ... 

R62 5/24 Governor Fixing Screw ... 

R63 JJ5/2 Governor Collar ... ... ... 

R64 1823 Release Spindle ... ... 

R65 DC2/8 Fixing Screws for Fixed Spindle ... 

R66 1928 Thrust Plate ... ... ... 
R67 555 Thrust Balls ... ... ... 
R68 1927 Ball Race Cage ... ... ... 

R69 V2/12 Screws for Name Plate ... ... 

R72 2489 Front Bearing for Rotor Spindle 
Complete ... ... 

R73 JJ1/10 Fixing Screw for Stator ... 
R74 2776 Stator Pack with Copper Bands 

R75 2229 Coils for Stator ... ... ... 

R76 2499 End Cover for Motor ... ... 

R77 MM1/12 Bearing Plate ... ... ... 

R78 2399 Nut for Thrust Screw ... ... 

R79 MM1/17 Thrust Screw ... ... 

R80 2/12 Fixing Screw for Bearing Plate 
R79 MM1/8 Spring for Bearing ... 
R82 MM1/9 Thrust Ball ... ... ... 

R89 MM1/7 Cone Washer for Bearing ... 

R84 MM1/6 Rotor Spindle Bearing ... ... 

R85 2498 Fixing Screw for End Cover ... 

R86 2759 Distance Collar for Stator ... 

R87 3610 Rotor ... ... ... 

R88 2491 Rotor Spindle only ... ... 

R89 2740 Name Plate ... ... 
R90 3618 Bush for Rotor .. ... 

@John F. Rider 
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MODFLS RC -50, RC - 51 

2 

33 

32 

31 

30 

GARRARD ENG. & MFG. CO. LTD. 

Diagram R 

6 8 10 

27 26 23 21 

24 22 

16 

4 45 47 49 51 53 55 74 
42 44 ' 46 .48 50 52 54 73 75 

76 7 7 
41 .78 

64 62 60 88 
65 63 61 89 

86 84 
87 90 85 
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MODELS RC -50, RC -51 
GARRARD ENG. & MFG. CO. LTD. 

SPARE PARTS LIST 

TYPE R.C.51 MOTOR 

Sheet S. DIA GRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OF PART PRICE 

S 1 V2/12 Screw for clutch spring. S33 1964/3 Clutch lever. 
S 2 610 Clutch. S34 613 Spring for clutch lever. 
S 3 1964/1 Clutch gear. S35 1965 Cover for clutch case. 
S 4 561 Screw for cross shaft bush. S36 1964 Clutch case and gear complete. 
S 5 1963 Cross shaft gear. S37 M.1/14 Motor cover fixing screws. 
S 6 1914 Pin for cross shaft gear. S38 2103 Main spindle complete. 
S 7 1961 Cross'shaft. S39 2106 Fixed main spindle. 
S 8 1841 Fibre gear. S40 2106/3 Retaining coil. 
S 9 LL7/3 Swivel for regulating brake. S41 2106/2 Fixed spindle insert. 
S10 JJ7/7 Felt brake pad. S42 5/28 Governor spring. 
Sll DD5/1 Governor sleeve and disc. S43 5/24 Governor ball screw. 
S12 DD1/3 Thrust ball. S44 JJ.1/15 Field pack fixing screws. 
S13 2100 RC51 Armature complete. S45 LL.2/1 Field pack complete less coils. 
S14 AD1/16 Brush carrier bush. S46 2099 Field coils (2 connected) 
S16 HH2/10 Felt pad. S47 HH.3/8 Commutator washer. 
S16 HH2/9 Thrust disc. S48 WB.1/5 Bearing Cover. 
S17 B5/9 Armature thrust ball. S49 B.1/7 Bearing cover screw 
S18 B1/7 Bearing cover fixing screws. S50 HH.2/7 Felt Washer. 
S19 LL2/4 Brush carrier. S51 LL.2/7 Leatheroid Shield. LL2/5 Brush Carrier Fixing Screw. S52 LL.2/6 Pin for coil. 
S20 2101 Motor frame. S53 5/20 Governor ball. 
S21 JJ7/11 Split pin. S54 5/21 Governor ball washer. 
S22 JJ7/4 Brake operating lever. S55 5/24 Governor fixing screws. 
S23 JJ7/10 Brake Spring. S56 DD.5/3 Governor Collar. 
S25 2337 Condenser. S57 2107 Release spindle. 
S26 BI/7 Fixing screws for condenser clip. S68 DC.2/8' Main spindle fixing screws. 
S27 830 Washer for condenser clip. S59 1928 Ball race thrust plate. 
S29 1/9 Screw for bearing. S60 655 Main spindle thrust balls. 
S30 1905 Armature shaft bearing. S61 1927 Ball race case. 
S31 1892 Clutch stop pin. S62 V2/12 Name plate screw. 
S32 1962 Cross shaft bush. S63 1994 Name olate. 

SPARE PARTS LIST 

TYPE R.C.51 MOTOR & RESISTANCE. 

MOTOR- RESISTANCE- 

Sheet T. 

NUMBER 
NUMBER 

NUMBER 
REFERENCE 

f 
NAME OF PART PRICE 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER NAME OP PART PRICE 

T64 15/19 Washer. T21 2471 Insulator for Lead ... ... 
T65 6A/10 Split pin. T22 2557 Asbestos Tube for Lead ... 
T66 2105 Brake shaft and cam. T23 M1/9 Fixing Screw for Adaptor Plate 
T67 KK7/3 Spring washer for brake shaft. T24 2490 Adaptor Plate ... ... ... 
T68 2104 Motor cover. T25 WB11/22 Spring Washer ... ... 
T70 2181 Rubber grummet. T26 G7/9 Nut for Fixing Screw ... 
T71 CC2/27 Earthing tag. T27 3514 Fixing Screw for Bracket ... 
T72 HH2/22 Washer for brush cap. T28 WBI1/22 Spring Washer for Bracket ... ... 
T73 WB2/16 Brush cap. T29 WB16/12 Spring Washer for Element 
T74 HH2/11 Brush spring. T30 2464 Cover for Resistance ... 
T75 DC2/8 Brush tube fixing screw. T31 2576 Resistance Element (wound complete) 
T76 HH2/23 Brush tube. T32 2475 End Plate for Element ... ... 
T77 HH2/13 Carbon brush. T33 G7/9 Nuts for Centre Rod ... 
T78 2181 Rubber Grommet T34 2474 Centre Rod ... ... 
T79 JJ1/43 Washer. T36 2461 Bakelite Bracket ... ... 
T81 HH2/15 Condenser clips. 

Resistance Complete ... 

©John F. Rider 
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MODELS RC -50, RC -51 

FOR ADJUSTS NTS ONLY 

GARRARD ENG. & MFG. CO. LTD. 
SPARE PARTS LIST FOR 

SEE KAGNAVOX MODEL RC -50 "GARRARD" PICK-UPS. 
Standard Pick-up Unit. Used on: Types RC4, 5, 6, 8, 50 and 51 

Record Changers. Types A and B Radio Gram. Units. 

Sheet G. 

Type "E" Pick-up Unit. Used on: Types RCIO and 11 Record Changers. 

Types "E", "F", and "G" Radio Gram. Units. 

DIAGRAM 
NUMBER 

REFERENCE 
NUMBER 

G 1 652 
G 2 549 
G 3 552 
G 4 554 
G 5 553 
G 6 550 
G 7 1194 
G 8 551 

G 9 653 
G10 CC2/26 
Gil 555 
G12 J 1967 

G13 1125 ' 

G14 2191 
G15 554 
G16 654 
G17 795 

G18 See below, 
G19 See below' 
G20 656 
G21 655 
G22 2191 

NAME OF PART PRICE 

Pickup magnet. 
Pick-up body. 
Pole pieces. 
Screw for pole piece. 
Needle screw. 
Pick-up cover. 
Rubber washer for hum bucking coil. 
Cover fixing screw. 
Adjusting plate. 
Connecting tags. 
Bush for sleeve with ball and spring 
Rubber magnet packing. 
Small rubber washer for hum buck'g coil 
Top connecting U piece. 
Screw for connecting piece. 
Top damping rubber. 
Screw for adjusting plate. 
Humbucking coil. 
Pick-up coil. 
Armature. 
Bottom damping rubber. 
Bottom connecting U piece. 

Pick -Up Coils (Std. & Type "E"). 
Red Band - 6000 ohms Pick-up coil. 
Black Band - 2000 ohms Pick-up coil. 
Green Band - 700 ohms Pick-up coil. 
Orange Band Humbucking coil (Standard Unit only) 

Diagram G 

11 

10 

16 21 20 18 17 

TYPE "E" PICK-UP UNIT. 
23 24 25 

39 
6 

27 
29 

28 

38 37 36 35 34 

30 

31 

32 
33 

DIAGRAM 
NUMBER 

G93 
G24 

G25 
G26 
G27 
G28 
G29 
G30 

G31 
G32 
G33 
G34 
G35 
G36 
G37 
G38 
G39 

REFERENCE 
NUMBER 

2506/3 
2506/2 
2536 

2508 

795 
653 

2534 
2506/1 
2531 

656 

655 

553 

see below 
654 

2505 

NAME OF PART PRICE 

Rivet. 
Connecting Plate. 
Earthing Tag. 
Magnet. 
Adjusting Plate Screw. 
Adjusting Plate. 
Empire silk tube. 
Insulating strip. 
Base plate. 
Pole Piece fixing screw. 
Armature. 
Damping Rubber (Bottom). 
Needle screw. 
Bobbin. 
Damping Rubber (lop). 
Pole piece. 

2507 Side plate. 

"Piezo" Crystal Pick-up. Used on: Types RC4, 5, 6, 8, 50 and 51 Record 

Changers. Types A and B Radio Gram. Units. 

DIAGRAM REFERENCE 
NUMBER NUMBER NAME OF PART PRICE 

G43 
G44 
G45 
G46 
G47 

G48 
G49 
G50 
G51 

G52 

1141 

1146 

1142 

1144 

1143 

CC2/26 
556 

555 

Body. 
Crystal Cartridge. 
Fixing Plate "A". 
Needle screw. 
Fixing screws. 
Fixing Plate "B". 
Empire Sleeving. 
Connecting Tags. 
Connecting piece. 
Bush for sleeve with spring and ball. 

22 

50 51 52 

49 

STANDARD 

PICK-UP UNIT. 

"PIEZO" CRYSTAL PICK-UP. 

43 44 

48 47 46 45 
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MODELS .311-6, JId-7 GENERAL ELECTRIC C.O. 

INSTALLATION INSTRUCTIONS 

Section I-Chassis Connections 

A brown fabric -covered cable with a single -prong plug 
attached is provided for interconnecting the Recorder and 
Radio Receiver. This cable plug is to be inserted in the 
phono jack of the radio receiver. If the radio receiver is not 
provided with a jack consult your Recorder Dealer for 
connection requirements. Several methods of making con- 
nections to a receiver not provided with a phono jack are 
described in the following section. 
Section II-Special Chassis Connections 

Method No. I-(For Receivers Equipped with Two Phono 
Terminals and a Phono Switch) 

Secure a phono jack, General Electric stock No. RB -1030. 
Drill properly spaced mounting holes in the chassis rear 
apron near the phono terminals for mounting the jack. 
Wire the center terminal of the jack to the high terminal 
of the phono terminal board. Also interconnect the ground 
terminals of the phono terminal board and the jack. The 
Recorder brown fabric -covered cable with a single -prong 
plug can now be connected to the receiver circuit through 
this jack. 

Method No. 2-( For Receivers Equipped with Phono Terminals 
or Leads But No Phono Switch) 

Consult the instruction pamphlet which was supplied 
with your receiver to determine which phono terminale or 
leads are for connection to a record player. These may be 
three or four terminals or leads depending upon the type of 
radio. Determine which terminal or lead is connected to 
the high side of the volume control. For radio operation, 
there will be a connection between this volume control terminal 
or lead and the radio diode load. On a three -terminal board, 
the remaining terminal or lead will be chassis ground. On a 
four -terminal board, one of the remaining terminals or leads 
will be chassis ground and the other a diode return. 

Secure a double -pole, double -throw switch, General Elec- 
tric stock No. RS -3065, and a phono jack, General Electric 
stock No. RB -1030. Mount the switch and jack on the 
chassis rear apron or on the cabinet shelf near the phono 
terminals. A small metal plate such as shown in Fig. 5 is 
one method of easily mounting the switch and jack. Inter- 
connect the phono terminals, switch and jack as shown in 
Fig. 2. Solder all wire connections. The Recorder brown 
fabric -covered cable with a single -prong plug can now be 
connected to the receiver circuit through the jack. 
Method No. 3-(For Receivers Not Equipped with Phono or 

Pin jack Terminals) 
First, pull the receiver power cord plug out of the power 

supply receptacle; then remove the receiver chassis from the 
cabinet to allow access to the high side of the volume control. 
Unsolder the lead from the high side of the volume control 
and solder it onto one lead of a two -conductor shielded pair. 
This becomes the diode load lead. Solder the other conductor 
of the shielded pair to the high side of the volume control. 
This becomes the volume control lead. This shielded pair 
should be long enough to extend to the rear of the chassis. 
Solder the shields to the chassis. 

Secure a double -pole, double -throw switch, General Elec- 
tric stock No. RS -3065, and a phono jack, General Electric 
stock No. RB -1030. Mount the switch and jack on the 
chassis rear apron or on the cabinet shelf. A small metal plate 
such as shown in Fig. 5 is one method of easily mounting 
the switch and jack. Referring to Fig. 2 "Switch Connections 
for 3 Terminals," perform the connection requirements as 
shown. The chassis ground lead is the shield of the two - 
conductor shielded pair. The Recorder brown fabric -covered 
cable with a single -prong plug can now be connected to the 
receiver circuit through the jack. 

Section III-Lord-speaker Connections 
Connecting the Recorder into the loud -speaker circuit is 

accomplished by using the remaining brown fabric -covered 
cable with four terminal connections. Two of the connections 
have pin plug terminals. The remaining two have pin plug 
socket terminals. These terminal provisions make possible 
quick connection into radio loud -speaker circuits which are 
equipped with pin plug terminals. The following procedure 
will assure quick and satisfactory results. 

(A) For Single Speaker Receivers Equipped with Pin Plug 
Terminals. (See Fig. 3.) 
(1) Locate the pin plug terminal board on the speaker 

and pull off the two chassis lead connections. 
(2) Connect the chassis leads to the pin plug terminal 

connections on the Recorder cable. 
(3) Connect the socket terminal connections of th.. 

Recorder cable to the pin plug terminals on the 

loud -speaker. The black Recorder lead should be 
connected to the loud -speaker terminal which is 
grounded to the frame. 

(B) For Dual Series -connected Speaker Receivers 
Equipped with Pin Plug Terminals. (See Fig. 3.) 
(1) Pull off the two chassis lead connections. 
(2) Connect the chassis leads to the pin plug terminal 

connections of the Recorder cable. 
(3) Connect the socket terminal connections of the 

Recorder cable to the vacant loud -speaker plug 
terminals. The black Recorder lead should be con- 
nected to the terminal of'the larger loud -speaker 
which is grounded to the frame. 

(C) For Dual Parallel -connected Speaker Receivers 
Equipped with Pin Plug Terminals. (See Fig. 3.) 
(1) Cut the chassis -to -speaker leads a few inches from 

the first loudspeaker to which the leads connect. 
To the two ends coming from the loud -speaker 
solder pin plug terminals, General Electric stock 
No. RT -952. To the two ends coming from the 
chassis solder socket terminals, General Electric 
stock No. RT -954. 

(2) Connect the pin plug terminal connections of the 
Recorder cable to the socket terminals just soldered. 

(3) Connect the sol:ket terminal connections of the 
Recorder cable to the pin plug terminals just 
soldered. 

Section IV-Special Loud -speaker Connections 
If the loud -speaker in your radio receiver is not provided 

with pin plug terminal connections then your dealer or 
serviceman should be called upon to install plug connec- 
tions. 

To install plug connections the following procedure is 
recommended: 

(A) Loud -speakers with output transformers mounted on 
the loud -speaker fall into two general classes; those 
which have rigid terminals for output transformer 
secondary leads and those which have insulated wire 
leads for output transformer secondary leads and 
which have the leads connected to a terminal post 
mounted on the loud -speaker frame. 

(1) If the output transformer has rigid secondary 
terminals, unsolder the voice coil leads from 
the terminals. (See Fig. 4.) Mount the special 
terminal board, found in an envelope in the Re- 
corder, on the loud -speaker frame. Solder the two 
voice coil leads to the pin plug terminals. Inter- 
connect the rigid terminals of the output trans- 
former with the two remaining terminals on the 
special terminal board. Loud -speaker connections 
between radio and recorder can now be made as 
described for the case of a single speaker with 
plug terminals, Section IIIA. 

(2) If the output transformer leads are of insulated 
wire which are in turn connected to a terminal 
board (see Fig. 4), proceed as. follows: Disconnect 
the leads from the terminal board and replace the 
terminal board with the special terminal board 
enclosed. Solder the voice coil leads to the pin plug 
terminals and solder the output transformer 
secondary leads to the two remaining terminals 
on the special terminal board. Loud -speaker con- 
nections between radio and recorder can now be 
made as described for the case of a single speaker 
with plug terminals, Section IIIA. 

(B) For Loud -speakers Which Do Not Have Output 
Transformers Attached 

(1) Determine which two leads coming from the chassis 
are the secondary leads from the output trans- 
former. 

(2) Cut these two leads somewhere near the chassis. 
To the two ends coming from the loud -speaker 
solder pin plug terminals, General Electric stock 
No. RT -952. To the two ends coming from the 
chassis solder socket terminals, General Electric 
stock No. RT -954. 

(3) The Recorder -loud -speaker connections can now be 
made as in the case of a single speaker receiver 
described in Section IIIA. 

Section V-Matching Output Transformer Impedances 
The Recorder matching transformer is located on the 

underside of the motorboard panel. It is connected at the 
factory to match a 3.5 -ohm output transformer secondary 
impedance. Transformer taps are provided for matching 
1.75- and 7 -ohm impedances. When connecting the Recorder 

©John F. Rider, Publisher 
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GENERAL ELECTRIC CO. 
MODELS JM-6, JM-7 
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MODELS JM-6, JM-7 

RECORD BLANK 
SPRING PIN REPRODUCING ARM 

SLOT 

GENERAL ELECTRIC CO. 

CRYSTAL PICKUP 

TURNTABLE 

, 

o 

MICROPHONE 8 CABLE 
COMPARTMENT 

POWER CORD 

OUTPUT 
TRANSFORMER 

INSULATED MINE 
SECONDARY LEADS 

RECORDING 
ARM 

CUTTING 
HEAD 

SELECTOR 
SWITCH 

MICROPHONE 
JACK 

PHONO RECORDING 
OFFON 0 RADIO e MICROPHONE 

MICROPHONE 

4#0 

LOUDSPEAKER CONNECTION CABLE 

CHASSIS CONNECTION CABLE 

Fig. 1. Control Location 

RADIO 
RECEIVER 

SINGLE SPEAKER RECEIVER 

TERMINAL 
BOARD 

VOICE COIL 
LEADS 

OUTPUT 
TRANSFORMER 

VOICE COIL 
LEADS 

SPECIAL TERMINAL 
BOARD 

DUAL PARALLEL CONNECTED 

SPEAKER RECEIVER 

CHASSIS 
CONNECTION 
CABLE 

giEZZIEZ2Ze- 

DOUBLE -POLE 
PHONO DOUBLE -THROW SWITCH 
JACK 

CHASSIS GROUND 

DIODE LOAD - 

VOLUME CONTROL 

SWITCH CONNECTIONS FOR 3 TERMINALS 

DOUBLE -POLE 
DOUBLE -THROW SWITCH 

PHONO 
JACK 

CHASSIS GROUND 

IEr O DIODE RETURN 

MgeriZZ- -> 

CHASSIS DIODE LOAD 

CONNECTION 
CABLE 

VOLUME CONTROL 

SWITCH CONNECTIONS FOR 4 TERMINALS 

Fig. 2. Phono Terminals, Jack, and Switch Connections 

Fig. 3. Loud -speaker Connections 

1RAMfORMEII 

moo SEC@IDARY 
TERMINALS 

OUTPUT 
TRANSFORMER 

SPECIAL TERMINAL 
BOARD 

Fig. 4. Special Loud -speaker Connections 

VOICE COIL 
LEADS 

VOICE. COIL 
LEADS 

METAL 
PLATE 

PHONO 
JACK 

DOUBLE -POLE 
DOUBLE -THROW SWITCH 

DUAL SERIES CDIBECTED 

SPEAKER RECEIVER 

PHONO TERMINALS 

Fig. S. Typical Jack and Switch Mounting 
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MODELS JM-6, JM-7 
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MODELS F-109 
FE -119 
FES -119 

GENERAL ELECTRIC CO. 

This automatic record -changing equipment has been de- 
signed to be simple and fool proof. Very little attention will 
be required over long periods of operation. When adjustments 
are required the following instructions will save much work 
and time. 

Operating Instructions 
The record changer is designed to automatically play eight 

10 -inch or seven 12 -inch standard 78 r.p.m. phonograph 
records on one side. The last record remains on the turn- 
table and is repeated 

To shift from playing 10 -inch records to 12 -inch records 
all that is necessary is to set the shift lever (D) opposite the 
12 -inch index. 

Motor Adjustments 
The speed of the motor turntable is controlled by a governor 

which allows correct adjustment of the turntable rotation to 78 
r.p.m. 

A check of the turntable speed may be made by placing a 
piece of paper under a record on the turntable and counting 
the revolutions in a minute. 

The gears and bearings are properly lubricated for long 
periods of operation. A ball and socket oil hole is located under 
the motor cam. Use a small quantity of SAE No. 10 oil when 
oiling these gears. If the motor chatters or runs uneven, 
place a few drops of light oil on the governor felt. 

Record Removing .Arm 
The arm is adjusted so that it will always leave one record 

on the turntable. This is done to prevent the phonograph 
needle from damaging the covering on the turntable. 

Stop the motor in such a position that the unloading lever 
(0) Fig. 12, can swing by and clear the cam (P). Now by pull- 
ing the reject lever (L) Fig. 12, it will be found possible to 
swing the record removing arm over to where it just touches 
the edge of the record. The mechanism should move freely 
without binding. Place one record on the turntable and mea- 
sure from the top of this record down to the base plate. This 
distance should be 1 inch. Now swing the record removing 
arm over and see that the finger just misses the top of the 
record. The record removing arm should rest on the stop screw 
which is located under the arm. This stop screw prevents 
the arm from dropping low enough to remove the last record. 

If the record removing arm raises a record from the turn- 
table, and drops it back in place without removing it, check 
the lift adjustment stud (V) Fig. 12. This adjustment consists 
of an eccentric stud which is provided with a locknut, and is 
made by loosening the locknut and turning the eccentric stud. 
The lift adjustment should be set so that the hole in the center 
of the record just clears the turntable spindle when the arm 
is in operation. 

Trip Mechanism 
The tonearm lift lever (L) Fig. 12 latches with the square 

pin (U) on the unloading lever assembly (0), and holds this 
lever assembly out of engagement with the motor cam (P) 
while a record is being played. The square pin should engage 
the notch approximately one-half its depth. The depth of 
engagement is adjusted by the eccentric washer and screw (J). 

Thé oval head screw (R) serves as a pivot for the lift lever. 
This screw should allow the lift lever to be raised by the latch 
bar to its maximum height without binding but also without 
any additional play. 

©John F. Rider 



217 

GENERAL 
The spring (E) is used to return the unloading lever (0) 

until the square pin engages the notch. 
The spring (B) is used to pull the unloading lever into a 

position to engage with the motor cam when the trip mech- 
anism releases the square pin. 

The mechanism is designed to trip on a spiral trip groove 
record when the phonograph needle is 134 inches from the 
edge of the hole in the center of the record. 

When eccentric or oscillating trip groove records are used, 
tripping is effected by means of the hardened steel pin in the 
end of the tonearm lift crank (S) Fig. 15 engaging the ser- 
rated block on the trip lever (T) Fig. 12. Note that there 
must be a minimum of h inch play between the end of the pin 
and the block, when, with a short needle (% inch minimum 
length) the pickup is resting on one record on the turn- 
table. 

Shift Mechanism 10 to 12 Inch 
This mechanism is manually controlled by the lever (D) 

Fig. 12 and has three functions. First, the Record Removing 
Mechanism is directly shifted by the movement of the control 
lever and is put in a position to handle the records desired. 
Second, the tonearm stop (F) Fig. 12 is directly shifted from 
the 10 -inch record position to the 12 -inch record position by 
the movement of the control lever and places the tonearm 
in the correct position to play 12 -inch records. Third, an 
automatic mechanism is provided for changing the tonearm 
stop from the 12 -inch record position back to the 10 -inch 
record position. This shift takes place after the control lever 
has been moved, and at a time during the cycle of normal 
operation of the unit when the phonograph needle is elevated 
above the playing surface of the record. The purpose of this 
delayed shifting of the tonearm stop is to prevent the phono- 
graph needle from being dragged across the playing surface 
of a 12 -inch record, if the control lever were for any reason 
thrown from the 12 -inch position to the 10 -inch position. 

ELECTRIC CO. MODELS F-109 FE -119 
FES -119 

If, after putting the control lever in the 10 -inch record 
playing position and the unit run through its complete cycle, 
the tonearm stop fails to shift to the 10 -inch record position, 
check the tonearm stop latch (G) Fig. 13. This latch should 
be so adjusted that the latch dog clears the notch in the dash - 
pot support plate (K) Fig. 13 by slightly less than ¿ inch 
when the latch bar (0) Fig. 12 is in the farthest position which 
the cam (P) Fig. 12 will carry it. Adjustment is made by loosen- 
ing the clamping screw, and shifting the cam (M) Fig. 13 
to the desired position. 

If the tonearm stop (F) Fig. 12 shifts from the 12 -inch 
record position to the 10 -inch record position simultaneously 
as the control lever (D) Fig. 12 is moved from the 12 -inch 
record position to the 10 -inch record postion, then check 
the pickup stop latch (G) Fig. 13. This latch must work freely 
with no binding. If the pickup stop latch works freely ,but 
the dashpot support plate (K) Fig. 13 is not being swung far 
enough for the notch to engage the pickup stop latch (with 
the control lever (D) Fig. 12 in the 12 -inch record position), 
then adjust the cam (W) Fig. 13. This adjustment must be 
set so that the latch just drops into the notch with practically 
no clearance. 

CAUTION: If any change is made in the setting of the cam 
(W) Fig. 13 then all of the adjustments described under "Tone - 
arm Lowering Mechanism" must be checked. 

TONEARM LOWERING MECHANISM 
The tonearm lowering mechanism has two functions. First 

it lowers the phonograph needle gently to the surface of 
the record approximately h inch in from the edge of the record. 
This is accomplished by the stop (X) Fig. 15 on the underside 
of the tonearm coming in contact with the floating collar (Z) 
Fig. 12 on the dashpot stem as the tonearm swings outwardly. 
Note that as the tonearm stops strikes the floating collar, 
the collar is tilted against the dashpot stem, the dashpot 
stem acting as a stop. The tonearm support shelf now comes 

Fig. 13. Dashpot Operating Mechanism 
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MODELS F-109 
FE -119 
FES -119 

GENERAL ELECTRIC CO. 

Fig. 
to rest on the tip of the dashpot and the tonearm is lowered 
until the phonograph needle comes to rest on the record. 

The second function of the tonearm lowering mechanism 
concerns the feeding of the needle in toward the center of the 
record so that the needle will enter the playing groove. This 
feeding in of the needle takes place after the needle comes in 
contact with the record and at a time when the tip of the 
dashpot drops away from the tonearm support shelf allowing 
the floating collar (Z) Fig. 12 to right itself. As the floating 
collar drops back to its normal position the needle is fed in 
toward the center of the record. 

If the tonearm descends too fast or too slow, adjust the 
speed of descent by turning the knurled thumb nut (I) 
Fig. 14 on the dashpot. 

If the phonograph needle is not being lowered on the surface 
of the record approximately a inch in from the edge of the 
record, the following adjustments will have to be checked. 
CAUTION: As each adjustment is dependent upon the pre- 
ceding adjustment, all adjustments must be made in the order 
given or unnecessary trouble will be experienced. 

1. Set the control lever (D) Fig. 12 in the 12 -inch record 
playing position, and with a 12 -inch record on the turntable, 
stop the unit with the tonearm in the maximum raised posi- 
tion. Then check the clearance between the underside of the 
tonearm support shelf and the tip of the dashpot. This clear- 
ance must be very slight or the tonearm will tend to bounce 
as it is lowered. There must be sufficient clearance however 
to allow the tonearm to swing out far enough so that the stop 
(X) Fig. 15 on the underside of the tonearm will tilt the float- 
ing collar (Z) Fig. 12 against the dashpot stem and form a 
positive stop. If adjustment is required, the height of the 
dashpot may be regulated by loosening the nuts on the bottom 
of the lift lever stud (W) Fig. 14 and changing their position 
on the stud. To raise the dashpot turn the nuts clockwise. Be 
sure to lock the nuts tightly together after adjustment is made. 

2. Start the unit in motion and allow the tonearm to 
descend. If the needle does not set down on the record 
approximately h inch in from the edge of the record, change 
the position of the stop (X) Fig. 15 on the underside of the 
tonearm until the needle does set down approximately ily inch 
in. To adjust the position of the stop (X) Fig. 15 turn the 
screw on the side of the tonearm. 

3. Set the control lever (D) Fig. 12 in the 10 -inch record 
playing position, and with a 10 -inch record on the turntable, 
stop the unit with the tonearm in the maximum raised posi- 
tion. Now grasp the tonearm and swing it outwardly to make 
sure it is firmly against the stop. Now start the unit in motion. 
The needle should set down on the record approximately 
w inch in from the edge of the record. If adjustment is required, 
loosen the clamping screws which hold the stop plate N Fig. 
13 on the underside of the base plate, sufficiently so that 
the stop plate may be tapped with gentle blows in the direction 
desired. To allow the needle to be set down farther away 
from the center of the record, move the stop plate in a 
direction away from the dashpot. After resetting the stop 
plate, lock it in place and repeat the procedure outlined from 
the beginning of adjustment No. 3. When the adjustment is 
completed, give the stop plate locking screws a final tightening 
to assure that the stop plate is firmly located, or the lever (Q) 
Fig. 13 in snapping from the 12 -inch record playing position 
to the 10 -inch record playing position will shift the stop plate 
from its correct setting. 

15. Tonearm 

Fig. 14. Dashpot and Lift Lever 
4. With control lever (D) Fig. 12 in the 10 -inch record 

playing position and with a 10 -inch record on the turntable, 
stop the unit with the tonearm in the maximum raised posi- 
tion. Then check the clearance between the underside of the 
tonearm support shelf and the tip of the dashpot. This clear- 
ance must be very slight (see adjustment No. 1). If adjust- 
ment is required, the height of the dashpot may be regulated 
by means of the adjusting screw (Y) Fig. 14 on the underside 
of the dashpot lift lever. Be sure to tighten the lock nut after 
making this adjustment. 

Stock 
No. Description 

RA -310 

RA -406 

RL -922 

RP -103 

RP -104 
RP -105 
RS -434 

RS -860 

RS -435 

RS -385 
RS -436 

RS -861 

RECORD UNLOADING ASSEMBLY 
ASSEMBLY-Unloading lever assembly 

and record unloading arm (O & A)..... 
ARM-Record unloading arm assembly 

LEVER-Shift lever (from 10 in. to 12 in.) 

PLATE-Shift plate (10 in. to 12 in.) 
washers and unloading arm stud 

PIN-Unloading lever stop pin and screw.. 
PAWL-Pawl, spring, pivot, and pin.... . 

SPRING-Pawl tension spring on end of 
unloading lever (Pkg. of 5) ....... . 

SCREW-Arm adjustment screw and 
lock nut 

SPRING-Unloading lever springs (Pkg. 
of 2) (B&E) ..... 

STOP-Arm stop stud and lock nut (V).. . 

SPRING-Shift lever tension spring (Pkg. 
of 5).. 

SCREW-Unloading lever pivot screw and 
washers...... 

List 
Price 

3.75 

1.75 

.75 

$1.50 
.10 
.30 

.10 

.10 

.10 

.20 

it) 

10 
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MODELS G-68 GENERAL G-69 

PARTS LIST FOR ADELS 
MOTOR ASSEMBLY 

ELECT 

F-109, 
RX-044 

MODELS F-109 RIC CO. 
FE 

FE -119, FES -119 FES 

Assembly - Motorboard Mtg. -springs, 

-119 
-119 

RA -311 ASSEMBLY -Motor mounting spacers, screws and washers 50 

RB -801 
cushions, washers and screws......... 

BOARD -Motor board complete with 60 - 
.15 TONEARM LIFT ASSEMBLY 

cycle, 105 -125 -volt motor, turntable and RC -1973 CRANK-Tonearm lift crank assembly 

RC -1972 
RG -151 

pickup. . . ... .......... 
CAM-Motor cam (P).. ........ . . 

GOVERNOR -Motor governor ........ 
90.95 

.85 RP -099 

.95 RL -923 

(S)... 
PLATE -Trip lever plate (complete) (T).. 
LEVER-Tonearm lift lever and mount- 

1.75 
1.25 

RM -109 MOTOR-78-r.p,m. motor complete with 
cam 105-125 volts, A.C., 60 cycles ..... . 17.50 RS -437 

ing screw (L & R). ..... . . ...... . 

SPRING-Tonearm lift lever spring (H) 
1.10 

RM -110 MOTOR-78-r.p.m. motor complete with (Pkg. of 5). . ..... .......... . .10 
cam 105-105 volts, A.C., 50 cycles..... 17.50 DASHPOT ASSEMBLY 

RM -111 

RP -096 

RR -918 

RS -862 

R T-904 

MOTOR-78-r.p.m. motor complete with 
cam 105-125 volts, A.C., 25 cycles..... . 

PLATE -Turntable support plate and 
rubber washer........ 

REGULATOR -Speed regulator assem- 
bly (C) 

SCREW -Cam mounting screws (Pkg. of 
10).. 

TABLE -12 -in. turntable ............. 
PICKUP AND TONEARM 

RC -1974 19.00 RL -924 
RP -100 

.10 RP -101 

.25 RW-107 

.25 RW-108 
2.80 

RW-109 

CAP-Dashpot adjusting cap........... 
LEATHER-Dashpot leather (Pkg. of 5).. 
PLUNGER-Dashpot plunger assembly... 
PLATE-Dashpot mounting plate and 

shift lever assembly ................. 
WASHER-Dashpot washer (small) (Pkg. 

of 5) 
WASHER-Dashpot washer (large) (Pkg. 

of 5)... 
WASHER-Dashpot washer, felt (Pkg. of 

.25 
1.00 
.70 

3.45 

.10 

20 

ASSEMBLY 5)... .10 
RA -407 ARM-Tonearm and weight (without 

pickup or base) 
RW-110 

1.75 

WEIGHT-Dashpot weight ......... . 

DASHPOT SHIFT ASSEMBLY 
.15 

RB -609 
RC -1973 

RC -872 
RC -1975 
RC -5000 
RP -097 
RP -098 

RS -437 

RT -905 

BASE-Tonearm base (includes pivot) .. . 

CRANK-Tonearm lift crank assembly (S)........:. 
CORD -Pickup extension cord ...... 
CLAMP-Cartñrlge clamp and screw.... . 

CRYSTAL -Crystal cartridge assembly . . 

PIVOT-Tonearm pivot assembly ... 
PLATE-Tonearm support and stop plate 

assembly (X) ...................... . 

SPRING-Tonearm lift crank spring 
(Pkg. of 5)............ ....... 

TONEARM-Tonearm complete with 
pickup and base ........... . 

2.50 RB -610 

1.75 RL -925 
.50 
.50 RL -926 

6700 RP -102 .90 

1.00 RS -439 

.10 RS -440 
RS -441 

15.75 

BOLT -Bolts, nuts and washers for 
mounting dashpot plate 

LOCK -Shift lock lever assembly (M & G)....... 
LEVER-Dashpot lift lever assembly... . 

PLATE-Dashpot mounting plate and 
shift lever assembly .......... . 

SPRING -Spring on dashpot lift lever 
(Pkg. of 2) ................_........ 

SPRING -Shift lock lever spring (Pkg. of 5) 
SPRING-Dashpot shift lever tension 

spring (Pkg. of 5) ................... . 

$0.10 

.25 

.90 

$3.45 

.10 

.20 

.20 

PARTS LIST FOR MODELS G-68, G-69 
PHONOGRAPH ASSEMBLY 

MODEL G-68 
*RA -405 ARM -Pick-up tone arm 
*RC -5000 CRYSTAL -Crystal pick-up 
*RC -8021 CABLE -Radio -phono shielded cable *RK -018 KNOB -Radio -phono switch knob (Pkg. Si *RM -106 MOTOR -Motor complete, I15-125 l' 60 cy.. *RM -107 MOTOR -Motor complete, 115-125 V, 50 cy *RM.5108 MOTOR -Motor complete, 115-125 V, 25 cy.... ..... *RP -024 PLUG -To contact round female plug *RP -025 PLUG -Male connector plug 
*RS -366 SWITCH -Phono radio switch 
*RS -374 SWITCH -Automatic stop and switch (complete)... *RS -859 SCREW -Needle screw 
*RT -903 TURNTABLE -10 -inch turntable (brown velveteen). *RX-037 ASSEMBLY -Motor mounting assembly 

PHONOGRAPH ASSEMBLY 
MODEL G-69 

RB -I65 BRACKET -Pick-up locating lever mounting bracket (3) 
RC -1982 CAM -Cam and gear assembly (4) 

RC -1983 CLUTCH -Trip lever friction clutch assembly (5) .. 
RC-1984COUPLING-Motor coupling complete with turntable 

drive gear, rubber strips, motor coupling and drive 
arm (6) 

RC -5001 CRYSTAL -Pick-up crystal cartridge and needle screw 
RF -402 FINGER -Trip lever friction finger assembly (7) 
RG -107 GUIDE -Main lever spring guide (11) 
RG -500 GOVERNOR -Motor speed governor 
RG -701 GEAR -Long arm and rack gear for front left-hand record 

eost ) 

RG -702 GEAR -Short arm and rack gear for front right-hand 
record post (9) 

RG -703 GEAR -Record post gear (10) 
RL -927 LEVER -Index lever assembly (12) 
RL -928 LEVER -Index lever tension spring lever (13) 
RL -929 LEVER -Locating lever and pawl assembly (14) 
RL -930 LEVER -Main lever assembly (15) 
RL -9:31 LEPER -Pick-up lift cable lever and spring assembly 

FOR OTHER DATA 

.30 
2.80 

80.35 

(l6) 
RL -932 LEVER -Pick-up locating lever assembly (17) RL -9:3:3 LEVER -Record separator elevating lever complete 2.30 with adjustment screws (18) 

6.00 RL -9:34 LEVER -Trip detaining lever (19) 
.33 RL -9:35 LEVER -Trip lever assembly (20) 
.10 RL -936 LEVER -Trip regulator lever (211 

13.73 RM -I 16 MOTOR -Phono -motor 105-125 V., 25 cy 
1:3.75 RM -I 17 MOTOR -Phono -motor, 105-125 V., 50 cy.. 
15.25 RM -I18 MOTOR -Phono -motor. 105-125 V., 60 cy 

.60 RP -400 PAWL -Trip pawl assembly (22) 
20 RP -401 PIN -Record post drive pin (23) (Pkg 5) 1.10 RP -301 PIL K -U P -Pick-up and arm complete 

1.50 RR -922 ROLLER -Pick-up lift cable roller and bracket assembly .10 (24) 
1.75 RS -452 SPRING -Cam pawl tension spring on main gear (Pkg 5) .20 RS -453 SPRING -Pick-up locating lever short spring (28) (Pkg. 

5) 
RS -454 SPRING -Main lever tension spring (29) RS -455 SPRING -Pick-up locating lever long spring or index lever tension spring (30) 
RS -456 SPRING -Pick-up lift cable tension spring (31) (Pkg. 5) RS -457 SPRING -Record separator pressure spring (32) (Pkg. 5) RS -458 SPRING -Trip detaining lever or locating lever tension spring (33) (Pkg. 5) 
RS -609 SEPARATOR -Record separator knife (25) RS -610 SHELF -Re lord post shelf assembly (27) RS -611 SPINDLE -Turntable spindle shaft and spring 1.80 RS -70l STRIP -Rubber strips for flexible coupling (set) 4.25 RS -867 SCREW -Cone pointed set screw for trip lever hub or .45 record post shelf (Pkg. 5) 

.40 RS -868 SCREW -Pick-up lift cable screw and nut (Pkg. 5) 3.05 RS -869 SCREW -Special screw to adjust friction clutch tension (Pkg. 5). 

.60 RS -870 SCREW -Pick-up needle screw (Pkg. 5) RS -9l7 SHAFT -Record separator post shaft (26) 
.55 RS -918 SHAFT -Pick -tip pivot arm and shaft assembly 
.90 RS -3012 SWITCH -Motor toggle switch RT -907 TURNTABLE -Turntable assembly, less spindle RW-I11 WASHER -Turntable thrust washers (I steel, 1 bronze 

I felt) 

.75 

.30 

.70 
1.35 

* Used on previous receivers. 

SEE RCA 139B AND 139E 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

.55 

.85 

.8G 

.30 
1.85 

.25 
23.70 
20.50 
17.75 

.80 

.20 
7.45 

.55 

.20 

.40 

.05 

.05 
.20 
.10 

20 
.75 

1.25 
1.40 

.40 

.30 

.20 

.15 

.60 

.40 

.45 

.90 
3.35 

.15 
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MODEL E-129 GENERAL ELECTRIC CO. 

Record Changer 
Record........... Ejector Type 
Capacity ......... Eight 10 -in. records or seven 12 -in. records 
Turntable Speed... 78 rpm. 

Fig. 8. Automatic Record Changer Mechanism 

AUTOMATIC RECORD CHANGER 

The record -changing mechanism used in this receiver has 
been designed to be simple and fool -proof. Under normal 
operating conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be required. 
These adjustments are explained in the following paragraphs. 
It is important when servicing the automatic record changer 
to have it placed on a level support. It is also important to 
refrain from forcing the mechanism if there is a tendency to 
bind or jam, since bent levers and possibly broken parts may 
result. 

Operating Instructions and Service Adjustments 
The record changer is designed to automatically play eight 

10 -inch or seven 12 -inch standard 78 RPM phonograph 
records on one side. The last record remains on the turntable 
and repeats until more records are placed on the turntable or 
the mechanism is stopped. 

To play 12 -inch records, referring to Figure 8, pull the 
thumb stop (K) on the right-hand side of the tonearm forward 
which allows the needle to locate on the edge of the record, 
also push the knob (D) at the left rear corner of the changer 
from 10 inch to 12 inch as marked on the base plate. Either 
10 -inch or 12 -inch records may be repeated as often as 

desired by lifting the record removing arm (A) to an upright 
position. 

To reject a record from the turntable while playing, pull 
the lever (L) at the right side of the turntable. 

Motor Adjustments 
The speed of the turntable motor is controlled by a governor 

which allows correct adjustment of the turntable rotation to 

78 revolutions per minute. A pointer is provided under 
the turntable and the base plate is marked "F" and "S" to 
indicate direction to move pointer for faster or slower opera- 
tion. A check of the turntable rotational speed may be made 
by placing a piece of paper under a record on the turntable 
and counting the number of times it rotates past a fixed point 
in one minute. 

The motor bearings and gears are properly lubricated for 
long operation under normal weather conditions. If the motor 
chatters or runs uneven, place a few drops of light machine 
oil on the governor felt. 

Trip Mechanism 
While playing a record, the tonearm lifting mechanism 

(L) and the record removing arm (A) are held out of engage- 
ment with the motor cam by means of a latch which is 

formed by the vertical square pin in the pointed latch lever 
(I) and the notch in the side of the tonearm lift lever (L). 
This pin should engage the notch approximately one-half its 

depth, and is adjusted thus by means of an eccentric washer 
and screw in the trip lever (B) upon which is mounted the 
cerrated block (H). 

The latch is held closed by means of a spring between the 
latch bar and the trip lever. Be sure the parts work freely 
without binding so that they will latch when the latch bar 
swings back past the notch after a record has been removed. 

The record changer is designed to trip on an eccentric trip 
groove record. The eccentric trip is effected by means of a 

hardened steel pin which is pressed into the end of the tone - 
arm lift crank. This pin ratchets over the top of the grooves 
in the cerrated block (H) on the trip lever (B). When the 
eccentric groove in the record swings the tonearm back and 
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forth it pushes the latch out of engagement. Care should be 
taken to insure that there is at least 31,i in. clearance for the 
end of the pin to raise over the cerrations to provide the ratch- 
et action, when using a short phonograph needle riding on 
top of one record on the turntable. 

The oval head machine screw, which serves as a pivot at 
the right-hand end of the left lever (L), should be set at such 
a height to allow the lift lever to be raised by the latch bar 
and so the roller is able to pass under the end of the lift lever 
without binding and also without too much clearance. 

Unloading Mechanism 
The record changer is intended to be operated with at least 

one record on the turntable in order to prevent the needle 
from damaging the turntable covering. 

The motor mounting screws (G) should be adjusted so that 
the elevation of the turntable from the base plate to the top of 
one record is one inch. 

The set screw and lock nut on the projecting member under 
the record removing arm (A) is provided for adjusting the 
elevation of the record separating and lifting finger. This 
screw should be adjusted so that the finger will remove the 
second record on the table but barely rise over, and not 
remove, the first record. 

Record Lift Adjustment 
To adjust the lift of a record while removing it from the 

turntable shaft and table the latch bar (I) should be placed 
in a position at its farthest throw against the face of the cam 
mounted on the motor spindle. Place a record between the 
separating finger and lever (A), the same way as the changer 
holds it while removing it. Let the other side of the record 
lie on top of the first record on the table. Adjust the lift by 
means of the eccentric stud and nut (P) at the left of the 
record removing assembly until the center hole of the record 
is off the turntable shaft and swings free of it. 

Tone Arm Lowering 
To adjust for the proper lowering of the tone arm on the 

edge of a 10 -inch record (the difference for the 12 -inch record 

YODEL E-129 

is adjusted at the factory) the screw above the shelf on the 
right side of the tone arm is provided for moving the tone arm 
stop right or left until the needle will lower to approximately 
sss in. from the edge of the record. 

To adjust the proper vertical clearance of the tonearm 
vertical pivot bearing, two jam nuts are provided on the end 
of the pivot sleeve, under the changer base plate. These nuts 
may be adjusted to take up unnecessary play. 

Dash Pot Adjustment 
Place the tonearm of the record changer in the position 

which results when the latch bar (I) is against the turntable 
motor cam at its furthest operating throw. (This position is 
the other extreme of the operating cycle as shown on Figure 
8.) The tonearm stop should be against the cone -shaped cup 
of the dash pot while in the 10 -inch position. 

Raise or lower the dash pot plunger by means of the two 
lock nuts which control the lift of the dash pot lever under the 
changer base plate. Adjust these two nuts so that there is a 
clearance of a post card thickness between the dash pot 
leather tip and the under -side of the tonearm shelf. 

Lowering Speed of Dash Pot 
The top of the dash pot is provided with a knurled screw 

cap for adjusting the lowering speed of the dash pot. In case 
the tone arm descends too fast, put a drop of light machine 
oil on the plunger above this cap and allow it to work into 
the felt packing gland. Tighten or loosen the cap to obtain the 
desired lowering speed. 

Crystal Pickup 
The pickup used in the phonograph unit is of the piezo 

electric crystal type. The crystal cartridge ( #1 Fig. 9) is a 
factory sealed unit and no adjustments are provided. The 
pickup and tonearm assembly should require very little 
servicing and if treated with reasonable care should perform 
its function without attention for long periods of time. 

Fig. 9. Piezo Electric Crystal Pickup 
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Stock 
No. Description List 

Price 
Stock 

No. Description List 
Price 

RPS-301 SWITCH -Radio -Phono Switch......... 81.00 RPP-004 PICKUP -Pickup Unit Complete.. $11.00 
RPX-002 SPRING ASSEMBLY -Suspension RPP-005 PLATE -Pickup Cartridge Plate (15) .15 

Springs, Washer and Bolt Assembly for RPS-013 SCREW -Needle Screw (17)..... .05 
Motor Board -One Bolt, Two Springs, RPS-014 STRIP -Terminal Strip Assembly (5) .50 
One Rubber Tubing, One Washer and RPW-010 WIRE -Lead Wire (Black).. ... .10 

Two Nuts.. .. .... .... .. ... ...... .... .50 RPW-011 WIRE -Lead Wire (White 4. .10 

RPA-003 ASSEMBLY -Latch Bar and Pawl Assem- 
bly (I) $1.55 TONEARM SUPPORT AND 

RPB-001 BASE PLATE -14' x 15' Base Plate OPERATING ASSEMBLIES 
(Brown Enamel Finish)... .... .. ...... 3.20 RPA-005 ASSEMBLY-Tonearm Base and Lift 

RPC-001 CAM-Motor Cam .... .85 Mechanism Complete. ........... 4.00 
RPH-001 HANDLE -Mechanism 10 in. -12 in. RPB-002 BASE-Tonearm Base Only (with Mtg. 

Change Handle 75 Screws) .55 
RPL-00l LEVER -Lift Lever Complete 1.30 RPB-003 BRACKET -Bracket Upon Which Tone- 
RPL-002 LEVER -Motor Speed Regulator Lever... .30 ounted .................. arm is Mounted....' 1.00 
RPL-003 LEVER -Trip Lever Complete. 1.00 RPB-004 BUSHING-Tonearm Support Bushing... .15 
RPP-001 PIN -Groove Pin for Mounting Unloading RPC-005 CRANK-Tonearm Lift Crank.......... 1.75 

Arm, , , , .10 RPH-002 HOOK-Tonearm Support Hook .10 
RPP-002 PLATE -Sliding plate for Mounting Un- RPN-001 NUT -Nut for Holding Pivot in Tonearm 

loading Arm...... .85 Base (Upper).... .10 
RPP-003 PLATE -Turntable Drive Plate (metal).. .C- RPN-002 NUT -Nut for Holding Pivot in Tonearm 
RPR -001 RIVET -Rivet for Fastening Latch Knee Base (Lower) .10 

to Latch Bar (Pkg. of 10).. .05 RPP-006 PIN -Lift Crank Cotter Pin (Pkg. of 10).. .05 
RPR -002 ROLLER -Roller Used in Crescent -shaped RPS-015 SCREW-Tonearm Adjusting Screw (M). .10 

slot...... .10 RPS-016 SCREW-Tonearm Support Adjusting 
RPS-001 SCREW -Latch Bar Mounting Screw.... .10 Screw, Lock Washer, Spring Washer and 
RPS-002 SCREW -Lift Lever Screw (Pkg. of 5).... .20 Nut ....................... .15 
RPS-003 SCREW -Motor Cam Set Screw (Pkg. of RPS-017 SCREW-Tonearm Support Mounting 

10) ................................. 25 Screw (Pkg. of 10).................... .05 
RPS-004 SCREW -Screw Which Holds Unloading RPS-018 SPRING -Lift Crank Spring (Pkg. of 5).. .10 

Mechanism to Sliding Plate (Pkg. of 10). .50 RPS-019 STOP -Adjustable Needle Stop (K)...... .10 
RPS-005SCREW-Sliding Plate Spring Stud (Pkg. RPS-020 SUPPORT -Upper Tonearm Support 

of 10)........ .10 (Bracket) ................... .. .30 
RPS-006 SCREW -Trip Lever Mounting Screw RPS-021 SUPPORT -Lower Tonearm Support .50 

(Pkg. of 10).... .10 RPW-012 WASHER -Lift Crank Washer (Pkg. of 
RPS-007 SPRING -Latch Bar Coil Spring .. .10 10).......WU 05 
RPS-008 SPRING -Latch Bar Pawl Tension Spring RPW-013 WASHER-asher sed Above and Below 

(Pkg. of 5) .60 Tonearm Bracket Bearing (Pkg. of 10).. .10 
RPS-009 SPRING -Lift Lever Spring (Pkg. of 5)... .15 
RPS-010 SPRING -Sliding Plate Coil Spring (Pkg. UNLOADING ARM ASSEMBLY 

of 5) .15 RPA-006 ASSEMBLY -Unloading Arm Assembly 
RPS-011 SPRING -Speed Regulator Lever Spring (Complete)........ .................. 1.75 

RPS-012 
(Pkg. of 5) 

STUD -Unloading Arm Bumper Stud and 
.25 RPS-022 SCREW -Unloading Arm Adjusting Screw, 

Nut and Lock Washer ................ .10 

RPT-001 
Nut (P).. .... . 

' 

.... . 

TURNTABE-1 in. Turntable (Com- DASH POT ASSEMBLY 

RPW-001 WASHER-Eccentricplete) adjustment Washer 
2.75 RPC-006 

RPD-001 
CAP -Dash Pot Adjusting Cap.......... 
DASH POT -Dash Pot Only............ 

.25 
1.00 

for Trip Lever .10 RPF-001 FELT -Dash Pot Adjusting Cap Felt 
RPW-002 WASHER -Sliding Plate Washer (Pkg. of (Pkg. of 10). .40 

5) ............................... .10 RPL-001 LEATHER -Dash Pot Leather (Pkg. of 5) 1.00 
RPW-003 WASHER -Sliding Plate Washer (X, in. RPL-002 LEVER -Dash Pot Lift Lever, Screw and 

Hole) (Pkg. of 5).......... .. .. .. .1 Nut............ ................... .20 
RPW-004 WASHER -Star Mounting Washer (3 in. RPN-003 NUT -Dash Pot Mounting Nut (Pkg. of 

Hole) (Pkg. of 10). .. .. . .. _ .. ........ 0).................... .20 5)........................ .40 
RPW-005 WASHER -Turntable Drive Washer (Rub- RPP-007 PLUNGER -Dash Pot Plunger Assembly. .70 

ber) ........... ........... .05 RPS-023 SPACER -Dash Pot Lift Lever Spacer... .15 
RPW-006 WASHER -Washer Used Between Latch RPS-024 SPRING -Dash Pot Lift Lever Spring 

Bar and Base Plate (Pkg. of 10)........ .25 (Pkg. of 5) .......................... .10 
RPW-007 WASHER -Washer Used Under Star RPW-014 WASHER -Dash Pot Felt Washer (Pkg. of 

RPW-008 

RPW-009 

Washer (Pkg. of 10) 
WASHER -Star Tension Washer (Pkg. of 

10)........... 
WASHER -Trip Lever Mounting Washer 

.10 

20 
RPW-015 

RPW-016 

r 

10)............ ... 
WA o 5)Dash Pot Washer (Small) (Pkg. 
WASHER -Dash Pot Washer (Large) 

.30 

.15 

(Pkg. of 10) .................... .10 (Pkg. of 5)............... .25 

MOTOR ASSEMBLIES RPW-017 WASHER -Dash Pot Weight Lock Wash- 
er (Pkg. of 10). .10 

RPM -001 MOTOR -Motor Complete with Cam -78 RPW-018 WEIGHT -Dash Pot Weight............ .10 
R.P.M. 115 V. 60 Cycles............ 17.50 

RPM -002 MOTOR -Motor Complete with Cam -78 MISCELLANEOUS ASSEMBLIES 
R.P.M. 115 V. 50 Cycles..... 17.50 RPB-005 BOARD -Terminal Board for Pickup 

RPM -003 MOTOR -Motor Complete with Cam -78 Leads ............................... l5 
R.P.M. 115 V. 40 Cycles......... 19.00 RPB-006 BOARD -Resistor Board (Chassis Front 

RPM -004 MOTOR -Motor Complete with Cam -78 Center)...... .10 
R.P.M. 115 V. 25 Cycles... 19.00 RPC-007 CABLE -Phonograph Input Cable....... .40 

RPX-001 MOUNTING ASSEMBLY -Motor RPC-008 CORD -Phonograph Power Cord (Com- 
Mounting Spacer, Two Rubber Washers, plete) ............................... .80 
Plain Washer, and Screw. .. .. .. .. .. . .15 RPP-008 PLATE -Radio -Phono Switch Plate..... .25 

PICKUP AND TONEARM RPP-009 
(RP -025) 

PLUG -Two Contact Male Connector 
Plug -Round... .................... .20 

ASSEMBLIES RPR -003 RESISTOR -330,000 Ohm 3( Watt Car- 

RPA-004 ARM -Tone Arm (2)... - ........ - . . 1.10 (RQ-119) bon (Pkg. of 5) .70 

RPC-002 CRYSTAL -Crystal Cartridge Assembly RECORD CHANGER MECHANISM 
(1), . 6.75 ASSEMBLY 

RPC-003 
RPC-004 
RPK-001 

CLAMP -Cartridge Support Clamp (14).. 
CORD -Pickup Extension Cord (16)..... 
KNOB -Blank Tonearm Knob (Diamond 

Shape) (7) 

.35 

.25 

.35 

RPA-001 

RPA-002 

ASSEMBLY -Unloading Arm and Latch 
Bar Assembly.. 

ASSEMBLY -Latch Bar Assembly 
4.75 
2.80 
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RECORD SUPPORT 

MOTOR BOARD 

PICKUP ARM i 
PICKUP 

/PICKUP REST 
Off'( ON 

IN EX ESCUTCHEON 
-OFF 

RECORD SUPPORT f TURNTABLE SWITCH 
START -REJECT BUTTON 

Fig. 1 

GENERAL 
This record changer is designed to operate on a 110 volt 

60 cycle power supply. It will automatically play twelve 
10 -inch or ten 12 -inch records at a single loading. It will not 
play 10 -inch and 12 -inch records intermixed. The various 
controls are shown in Fig. 1. 

OPERATION 
Before loading, see that the pickup is in the rest position. 

If it is locked in some position other than on the rest, remove 
any records that might be on the supports and complete the 
change cycle by throwing the turntable switch ON. The pick- 
up will follow through a change cycle and stop on the pickup 
rest. Throw the turntable switch OFF and the mechanism 
is ready for loading. 

For 10 -inch records, turning the record support in the 
near left-hand corner one half a turn counterclockwise will 
position both the record support and the record separator 
for the smaller diameter records. For 12 -inch records the 
record support should be turned one half a turn clockwise. 

With the turntable switch ON, pressing the Start -Reject 
button will start the mechanism and the entire series of 
records will play without any further attention. After the 
last record has been played, the pickup will return to its 
rest and the turntable switch should be turned OFF. 

To reject a record, press the Start -Reject button. 

CAUTIONS 
1. Never use force to start or stop the motor or any part 

of the record changing mechanism. 
2. The use of warped or damaged records may cause the 

mechanism to jam. 
3. The use of cracked or chipped records may damage the 

sapphire. 
4. The records should not be left on the record posts or 

on the turntable as they may warp, particularly in warm 
climates. 

5. The use of warped records may result in unsatisfactory 
reproduction since they tend to slide on one another. Warped 
records may be flattened by placing them on a flat surface 
and loading them with a heavy flat article for a few days. 

6. If the mechanism should stall, throw the turntable 
switch OFF and remove the records from the posts. Start 
the turntable by throwing the switch ON and allow the pickup 
arm to complete its cycle. (See Service Adjustments.) 

7. Do not tighten the copper -plated, cone -pointed screws 
until final adjustment has been made. 

TURNTABLE DRIVE DISC 

TURNTABLE --_ 
TURNTABLE 
DRIVE DISC --I-- 
SPINDLE 

TURNTABLE 
MOUNTING HOLE 

MOTOR SPINDLE-._ 

IDLER TENSION SPRING 

MOTOR IDLER WHEEL 

MODEL LRP-158 

Fig. 2 

RUBBER 
TIRES 

LUBRICATION 
The LRP-158 turntables are driven by a drive disc screwed 

to the turntable. It is important that the drive motor spindle 
and the rubber tire on the friction drive disc as well as that 
on the idler wheel be kept clean and free from oil, grease, 
dirt, or any foreign material at all times. Any quick drying 
naphtha is satisfactory for cleaning these parts. The drive 
motor bearing is lubricated from. felt washers at the bottom 
and top. A light machine oil should be used at these points. 

On all bearing surfaces except the motor bearings Hough- 
ton Stayput No. 320 should be used. On all other surfaces 
Lubriplate No. 110 is recommended. 

REPLACEMENT OF SAPPHIRE 
The sapphire is cemented in 

the pickup with a rubber ce- 
ment (such as Goodrich Plasti- 
con). To remove the sapphire 
grasp it firmly with a pair of 
tweezers, give it a few turns to 
loosen the cement and then pull 
it out. Much easier handling 
of the sapphire will result if 
the tweezers are first notched 
with a file as shown. Naphtha 
may be used as a thinner 
should difficulty with the cement be experienced. 

Before inserting the new sapphire it should be dipped in 
the rubber cement, previously thinned with naphtha. After 
insertion, clean the point with naphtha. 

Fig. 3 

TO REMOVE THE TURNTABLE 
To remove the turntable, loosen setscrews "A" and raise 

the turntable (see Fig. 7). 

TO REMOVE THE PICKUP ARM 
One of the pickup arm bearings has a slotted head and can 

be turned out to facilitate removal of the pickup arm. Raise 
the pickup arm and loosen the bearing setscrew. Turn the 
bearing partly out through the hole in the side of the pickup 
arm and lift the arm off. 

FOR OTHER DATA SEE RCA RP -158 
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44 45 46 

Fig. 4 

DESCRIPTION OF PRINCIPAL PARTS 
Symbol Function 

1 Lift rod cushion 
2 Oval head screw 
3 Pivot arm spring 
4 Bottom bearing and bracket 
5 Record support belt drum 
8 Motor field coil assembly 

e 
10 

II 

12 

13 

14 

15 

18 

Symbol Function 

7 Steel ball for tone arm bearing 
8 Drive gear 
9 Record separator cap 

10 Motor mounting bracket 
4 11 Motor mounting grommet 
5 12 Motor tension spring 

13 Tone arm lever spring 
6 14 Reject lever 

15 Reject button 
16 Speed nut for reject button 
17 Drive belt 
18 Record separator shaft bottom spring 
19 Record separator spring 
20 Ratchet lever 
21 Tone arm lever 
22 Separator support 
23 "C" washer 
24 "C" washer 
25 Trip lever stud 

17 26 ON-OFF switch 
20 27 Lift rod 

28 Trip pawl 
29 Tone arm return lever 
30 Trip lever pawl spring 
31 Trip lever 

26 32 Index finger 
33 Record separator swivel shaft 
34 Record separator belt drum 
35 Record separator belt drum spring 
36 Drive pin 
37 Tone arm segment 
38 Record separator shaft 
39 Record separator lever 
40 Record separator link 
41 Record separator crank 
42 Ratchet lever spring 
43 Main cam 
44 Drive shaft cam 
45 Record support shaft cam pin 
48 Record support shaft cam 
47 Record support and shaft 

CYCLE OF OPERATION* 
When the Record Support is turned to its desired position, 

the Record Separator post is positioned by means of a belt 
drive (17). Loading the record supports pushes the separator 
shaft (38) down against its spring and carries the tone arm 
segment (37) free of the index finger (32). When the Start - 
Reject button is pressed, the reject lever (14) is moved in and 
pushes the ratchet lever (20) out of the eccentric step in the 
main gear (43) shaft and releases the drive cam pawl. The 
drive cam pawl engages with the toothed wheel, carrying the 
drive gear (8) with it as it revolves. Revolving with the drive 
gear are the main cam and gear (43). The tone arm elevating 
lever rides on the ridge of the main cam (43), raising the 
tone arm by means of the elevating rod (27). The stud on the 
tone arm lever (21) rides in the top track on the main cam 
(43), moving the tone arm out and pushing on the trip lever 
stud (25). As the trip lever (31) moves out, the tone arm 
return lever (29) is carried along with it, by the trip lever 

stud (25) and by the stud on the main cam 
top track. 

The stud on the separator lever (39) 
follows the main cam (43) bottom track, 
directing the motion of the lever (39), link 
(40) and crank (41) which rotates the record 
separator shaft (38). 

Record Gauging and Releasing: 
The record separator knife turns with the 

shaft and strikes the edge of the bottom 
record. The separator shaft continues to 
revolve as the teeth on the inner circumfer- 
ence of the knife ride up on the shelf teeth 

until the knife is carried high enough to be moved in, by 
action of spring (19) over the top of the record. The separator 
shaft continues to turn until the knife supports all but the 
bottom record, and the shelf moves out from under the 
bottom record, allowing it to drop to the turntable. The 
separator shaft reverses rotation and the tone arm lever (21) 
moves away from the trip lever stud, moving the tone arm 
in. The tone arm return lever (29) pushes against the trip lever 
stud (25), moving the trip lever (31) in. 

The index finger (32) on the tone arm return lever (29) 
moves against the separator shaft (38) to insure proper 
landing position of the tone arm. The tone arm elevating 
lever rides down on the main cam ridge (see Fig. 11) thus 
lowering the elevating rod and tone arm. The knife is returned 
to its original position by the separator shaft, allowing the 
stack of records to rest on the shelf. As the sapphire moves in 
to the first music groove the feed -in spring (see Fig. 10) on 
tone arm return lever (29) pushes against 
the stud (25) on the trip lever (31). 

As the record begins to play the ratchet 
lever (20) rides down into the eccentric 
step on the main gear shaft and blocks 
the drive cam pawl, disengaging it from 
the drive cam wheel. The drive gear and 
main gear stop rotating. 

* The cycle of operation can be studied 
conveniently by pushing the Start -Reject 
button and revolving the turntable by hand. 
Eight turntable revolutions are required 
for one change cycle. Fig. 6 
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MISCELLANEOUS SERVICE HINTS 

Symptom Check 

A 

Tone arm continues to repeat playing top 
record of the stack. 

Check adjustment E. Record separator shaft, or the spring on which it rests, 
is binding on the shaft bushing. Pin on record separator shaft is binding in its 
slot. Shaft spring is too weak. 

Improper landing on 10- and 12 -inch records. Check adjustment F. Feed -in spring bent too far in front of tone arm return 
lever. 

Irregular landing on 10- and 12 inch records. Check adjustment C. Insufficient tension on belt. 

Loud clicking noise resulting from drive cam 
pawl slipping out of teeth in cam wheel. 

Check mechanism timing adjustment. Make certain that pickup arm lever 
is not binding on its stud. 

Mechanism jams 
Tone arm continues to come down in rest 
position. 

Check adjustment E. Record separator shaft or the spring on which it rests 
is binding on the shaft bushing. Pin on record separator shaft is binding in its 
slot. Shaft spring is too strong. 

Trips continuously. Reject button is binding in its bushing. Reject lever spring is too weak or the 
reject lever is binding on its guide slots. 

Sapphire strikes motorboard. Bend the pickup arm support bracket until the sapphire clears the motor - 
board by approximately 3/32 of an inch. 

REPLACEMENT PARTS LIST 
MODEL LRP-158 StockList Symbol Description PriceList 

Stock S 
No. Description Price 

RA -430 
RA -431 
RC -5013 

RC -2072 
RN -018 
RP -2021 

RR -949 
RS -8030 

RS -8031 

RS -8032 

RS -8033 

RS -8034 

*RS -4017 
RS -521 

RE -401 
RB -402 
RB -210 
RL -378 
RM -159 
RP -420 
RR -413 
RS -961 

RA -432 
RB -303 
RB -302 
RB -847 
RB -648 
RB -1049 

RB -649 

RB -650 

RB -851 
RC -2073 
RC -2074 
RC -2075 
RC -2078 
RD -802 

RD -429 
RD -430 
RE -231 
RG -304 

RS -640 
RL -973 

1 

27 

3 

4 

10 
8 

7 

17 

15 
44 
43 . 

48 
9 

34 
5 

11 

39, 40 

PICKUP ANDARM ASSEMBLIES 
ARM -Pickup arm shell only 
ARM -Pivot arm and shaft -less spring 
CRYSTAL -Pickup crystal cartridge, sapphire 

and shielded cable ' 

CUSHION -Lift rod cushion (rubber) 
NUT -Speed nut to hold cable in arm..... . 

PLATE -Bottom plate for pickup arm -less 
screws 

ROD -Lift rod -less cushion 
SCREW -No. 4-40 x u in. headless setscrew 

for ckup arm 
SCREW -No. 4-40 x X in. screw to mount crys- 

tal 
SCREW -No. 4-40 x h -in. headless setscrew 

for pickup crystal (oval point) 
SCREW -No. 4-40 x h -in. screw for pickup arm 

bottom plate 
SCREW -No. 6.32 a h -in. headless setscrew 

for pickup arm 
SPRING -Pivot arm spring 
STUD -Pivot arm spring stud and nut 

MOTOR ASSEMBLY 
(60 CYCLES) 

BEARING -Bottom bearing and bracket 
BEARING -Top bearing and bracket 
BEARING -Motor mounting bracket 
COIL -Motor field coil assembly 
MOTOR -105-125 volts, 60 cycle 
PAD -Rotor thrust pad 
ROTOR -Motor rotor complete with fan 
SLEEVE -Motor spindle sleeve for 50 cycle 

conversion 

MOTORBOARD ASSEMBLIES 
ARM -Motor idler arm -less wheel 
BALL -h -in. steel ball for tone arm bearing 
BALL -Bearing ball for spindle 
BEARING -Turntable spindle bearing 
BELT -Record support to separator belt 
BOARD-Motorboard complete with all riveted 

and welded posts, studs, bearings, aid support 
BRACE -Angle brace, or bottom support 

bracket and spindle bearing plate 
BUSHING -Record separator shaft end bush- inpg.30 
BUTTON -Reject button 
CAM-Drive shaft cam and pawl -less spring 
CAM-Main cam 
CAM -Record support shaft cam 
CAP -Record separator cap 
DISC -Turntable drive disc and spindle -less 

rubber tire and turntable 
DRUM -Record separator belt drum 
DRUM -Record support belt drum 
ESCUTCHEON -index escutcheon 
GROMMET -Rubber grommet for motor 

mounting 
KNIFE -Record separator knife 
LEVER -Link and lever assembly -fastens on 

record separator shaft 

31.00 
.95 

5.0.0 
.20 
.05 

.10 

.50 

.05-5 

.05-5 

.10-5 

.05-5 

.05-5 

.05 

.10 

.40 

.40 

.40 
1.50 
6.75 
.05 

1.75 

.25 

.25 

.05 

.05 

.20 

.25 

7.50 

.85 

.10 

.70 
1.50 
.40 
.50 

2.50 
.40 
.40 
.30 

.10 
1.10 

.85 

RL -974 
RL -975 
RL -976 
RL -977 
RL -978 
RL -979 

RL -980 
RN -017 
RP -421 

RP -422 
*RP -169 
RR -950 

RS -80.35 

RS -8038 

RS -8037 

*RS -887 

RS -8004 

RS -641 
RS -842 
RS -4053 
RS -4017 
RS -4054 
RS -4055 
RS -4056 
RS -4057 

RS -4058 
RS -4059 
RS -4080 
RS -4081 
RS -4082 
RS -4063 
RS -643 

RS -644 
RS -3081 
RS -982 
RT -937 
RT -945 
RW-125 

RW-l34 

RW-127 

RW-135 
RW-l36 

RW-922 

20 
14 
21 

29 
37 

25, 28, 31 
IS 
38 

45 

2 

38 

12 
42 
35 
18 

19 

13 

30 
47 

22 
26 
33 

23 

24 

MOTOR BOARD ASSEMBLIES 
(Cont.) 

LEVER -Ratchet lever 
LEVER -Reject lever 
LEVER -Tone arm,lever 
LEVER -Tone arm lift lever 
LEVER -Tone arm return lever 
LEVER -Tone arm segment -fastens on record 

separator shalt -less screw 
LEVER -Trip lever -less pawl spring 
NUT -Speed nut for reject button 
PIN -Drive pin for record separator shaft end 

bushing 
PIN -Record support shaft cam pin 
PLUG -2 -prang male for motor and switch leads 
RATCHET -Ratchet wheel for turntable 

spindle 
SCREW -Oval head screw for record separator 

cap 
SCREW -No. 8-32 x X -in. cone point setscrew 

for ratchet sheet 
SCREW-No.8-32x ) -in. setscrew for ratchet 

wheel 
SCREW -No. 10-32 x h -in. cone point set- 

screw for record separator crank trip lever 
and drum 

SCREW -No. 10-32 x h -in. setscrew for drum 
tone arm segment, record separator crank 
and trip lever 

SHELF -Record separator shelf and shalt 
SPACER -Record separator spacer (Washer) 
SPRING -Cam pawl and ratchet lever spring 
SPRING -Motor idler arm spring.. 
SPRING -Motor tension spring 
SPRING -Ratchet lever spring 
SPRING -Record separator belt drum spring 
SPRING -Record separator shaft bottom 

spring 
SPRING -Record separator spring 
SPRING -Reject button spring -.. 
SPRING -Reject lever spring 
SPRING -Tone arm lever spring... 
SPRING -Tone arm return lever spring 
SPRING -Trip lever pawl spring 
SUPPORT -Record support and shaft (left 

hand front post) 
SUPPORT -Separator support (2 used)....... 
SWITCH -ON-OFF switch 
SWIVEL -Record separator swivel and shaft 
TIRE -Rubber tire only for drive disc 
TURNTABLE -Turntable finished plate only 
WASHER -"C" washer for motor idler arm or 

idler wheel 
WASHER --"C" washer for ratchet lever, tone 

arm lift lever, or tone arm lift rod 
WASHER -"C" washer for tone arm lever 

tone arm return lever, record support belt 
drum, link, or cam 

WASHER -Felt washer for tone arm bearing 
WASHER -Felt washer for turntable spindle 

bottom bearing 
WHEEL -Motor idler wheel 

$0.60 
.25 
.45 
.15 
.45 

.50 

.65 

.05-5 

.05 

.05 

.35 

.40 

.10 

.05 

.OS 

.30-5 

.05-5 
1.10 
.05 
.10 
.05 
.10 
.10 
.10 

.10 

.20 

.10 

.10 
.10 
.10 
.10 

1.70 
.50 
.30 
.75 
.75 

1.10 

.05-2 

.05 

.05 
.05 

.05 

.55 

Used on previous record players. 
Prices subject to change without notice. 
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MODEL LRP-180 

IA6 SPACING F z 
ADJUSTMENT D" 

RECORD SUPPORT 

GENERAL ELECTRIC CO. 
RECORD SEPARATOR 

AND SWIVEL 

TURNTABLE 

STOP 
SWITCH 

AMEPLATE 

START -REJECT LEVER 

GENERAL 
This record changer is designed to operate on a 110 -volt 

80 -cycle power supply. It will automatically play twelve 
10 -inch or ten 12 -inch records at a single loading. It will not 
play 10 -inch and 12 -inch records intermixed. The various 
controls are shown in Fig. 1. 

OPERATION 
Before loading, see that the pickup arm is in its rest 

position. If it is locked in some position other than on the 
rest post, remove any records that might be on the record 
supports and complete the change cycle by throwing Power 
Switch ON and turning the Control Lever to START - 
REJECT position and release. The turntable will revolve and 
the pickup will swing through its cycle of motion, and come to 
rest on the Stop Switch, turning OFF power. 

The record support in the front left-hand corner must be 
turned for its correct position for 10 -inch or 12 -inch records 
as required. Turning the front record support automatically 
positions the rear support. 

With the changer loaded and the turntable switch ON, 
pushing the START -REJECT lever to its "Start" position 
will start the change cycle allowing the first record to drop to 
the turntable and the pickup arm to move into playing posi- 
tion. The whole series of records will play through without 
further attention. When the last record is played, the pickup 
comes to rest on the Stop Button switch, thus shutting OFF 
the motor. 

To reject a record being played, push the "START - 
REJECT" lever to "START -REJECT" position and let 
go. 

For automatic operation, each record must have the 
standard eccentric groove. 

CAUTIONS 
Before servicing the automatic changer, inspect the assem- 

bly to see that all gears, cams, springs, levers, etc. are correctly 
assembled and in good working order. 

1. Never use force to start or stop the motor or any part 
of the record changing mechanism. 

2. Warped or damaged records may cause the mechanism 
to jam. When jamming occurs, the safety clutch slips, causing 
a clicking sound. 

3. A cracked or chipped record may damage the sap- 
phire. 

4. Warped records may slide on one another while playing 
and result in unsatisfactory reproduction. 

5. Do not leave the records on the record posts or on the 
turntable as they may warp, particularly in warm climates. 
Warped records may be flattened by placing them on a flat 
surface with a heavy flat article placed on top of them for a 
few days. 

6. If, for any reason, the mechanism stalls, turn off the 
turntable switch and remove the records from the posts. 
Start the turntable by turning the switch ON and allow the 
pickup arm to complete its cycle. 

7. Do not tighten copper -plated, cone -pointed screws until 
final adjustment has been made.' 

M OTORBOAR D 

MOTOR IDLER 
WHEEL WITH 
TIRE 

TURNTABLE 
DRIVE DISC 
TIRE 

TURNTABLE 
SPINDLE - 

Fig. 2 

IDLER TENSION 
/SPRING (UNDER 

MOTOR BOARD 

PICKUP SEA VICE 

/fil\ 
TURNTABLE 

Specifications 
Output at 400 cycles 0.5 volts 
Impedance at 1000 cycles _ 75,000 ohms 

Replacement of Complete Unit 
Simply slide the unit out of the tone arm and insert a 
new one. 

Replacement of Sapphire 
CAUTION: Never bend the sapphire support wire. Slide 
the pickup forward out of the arm. 

SAPPHIRE GUARD 
SCREWS 

SAPPHIRE 

SAPPHIRE HOLD( 

SAPPHIRE GUARD 

NUT 
WASHER 
THREADED SHAFT 

SHOULDER 

VISCOLOID DAMPER 

SAPPHIRE 

Fig. 3 

The nut on the sapphire holder assembly is locked by 
a light cement (such as Glyptal). Extreme care should be 
used when loosening the nut so that the twisting motion 
does not break the crystal. 

Remove the two screws holding the sapphire guard in place 
and take the guard off. Remove the small nut and washer on 
the threaded shaft of the sapphire holder and push the shaft 
through the hole in the viscoloid until the sapphire holder 
assembly comes free. 

Insert threaded shaft of replacement sapphire holder 
through viscoloid and replace the washer and nut. Make sure 
that the flat sides of the shaft are firmly in place in the clamp 
and then tighten the nut very carefully so as not to strip the 
threads nor break the crystal. Replace the sapphire guard, 
positioning it by means of the oversize screw slots. Make 
certain that the sapphire and its supporting wire are centered 
in the guard. Tighten the guard screws. Before using, check 
to see that the sapphire projects far enough beyond the 
guard so that the guard will not strike the record. If necessary, 
bend the guard a little. Apply a drop of light cement (such as 
Glyptal) to the sapphire nut holder. 

Bend the spring contacts to make good contact with the 
slides in the tone arm. 
Tone Arm Feed -in Spring 

When the sapphire comes down on the record, the feed -in 
spring (shown in adjustment sketch, Fig. 10) acts to push 
the tone arm toward the music grooves. The spring should be 
adjusted to do this without causing the sapphire to skip 
grooves. This action is also related to cabinet leveling. 
Cabinet Leveling 

If the sapphire fails to enter the starting groove, raise the 
right-hand side of the cabinet by inserting thin spacers under 
the legs. If the pickup slides over a few grooves, raise the left- 
hand side of the cabinet. 
Sapphire Pressure 

In these mechanisms, the correct pressure is from 1 to 1 
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GENERAL ELECTRIC CO. 
ounces, measured at the sapphire. Adjust the spring (3) 
in the tone -arm base if necessary. 

LUBRICATION 
The drive motor bearing is lubricated from felt washers at 

the bottom and top. A light machine oil should be used at 
these points. 

On all bearing surfaces except the motor bearings Houghton 
Stayput No. 320 should be used. On all other surfaces Lubri- 
plate No. 110 is recommended. 

Do not oil the record separator shaft. 
It is important that the drive motor spindle and the rubber 

tire on the friction drive disc as well as the idler wheel be kept 
clean and free from oil, grease, dirt, or any foreign material at 

44 
43 
42 

..E" 

41 

40- 
39_ 
38 
37 

`"C 

36 

"F' 

35 

45 46 

34 33 

%i1" 47 

32 

MODEI. LRP-160 

all times. Any quick drying naphtha is satisfactory for cleaning 
these parts. 

TO REMOVE THE TURNTABLE 
To remove the turntable, loosen setscrews "A" shown in 

Fig. 7 and lift turntable up. 

TO REMOVE PICKUP ARM 
One of the tone arm bearings has a slotted head and can be 

turned out to facilitate removal of the tone arm. Raise the 
tone arm and loosen the bearing setscrew. Turn the hearing 
partly out through the hole in the side of the tone arm and 
lift the arm off. 

Fig. 4 
31 

5 
6 
8 

10 
II 

12 
13 

14 

15 
16 

17 

20 
21 

25 
- 26 

27 

28 

CYCLE OF OPERATION 
When the Record Support is turned to its desired position, the 

Record Separator post is positioned by means of a belt drive 
(20). Loading the Record Supports pushes the separator shaft 
(41) down against its spring and carries the tone arm segment 
cam (40) free of the index finger. When the Start -Reject Lever 
is operated, the control lever (17) is moved in and pushes the 
ratchet lever (21) out of the eccentric step in the main 
gear (46) shaft and releases the drive cam pawl. The drive 
cam pawl engages with the toothed wheel, carrying the drive 
gear (12) with it as it revolves. Revolving with the drive 
gear are the main cam and gear (46). The tone arm elevating 
lever rides up on the ridge of the main cam (46), raising tone 
arm by means of the elevating rod (36). The stud on the tone 
arm lever (34) rides in the top track on the main cam (46), 
moving the tone arm up and pushing on the trip lever stud 
(33). As the trip lever (35) moves out, the tone arm return 
lever (32) is carried along with it, by the trip lever stud (33) 
and by the stud on the main cam top track. 

The stud on the separator lever (44) follows the main cam 
(46) bottom track, directing the motion of the lever (44), 
link (43) and crank (42) which rotates the record separator 
shaft 41). 
Record Gauging and Releasing 

The record separator knife turns with the shaft and 
strikes the edge of the bottom record. The separator shaft 
continues to revolve as the teeth on the inner circumference 
of the knife ride up on the shelf teeth until the knife is 
carried high enough to be moved in, by action of spring (19) 
in Fig. 6 over the top of the record. The separator shaft 

29 
..J.. 
30 

Fig. 5 

Symbol Function 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 
47 

Rubber cushion 
Screw 
Pivot arm spring 
Record support shaft 
Record support cam 
Pin 
Ball bearing 
Record support belt drum 
Cap 
Bearing and bracket 
Motor field. coil 
Drive gear 
Motor mounting bracket 
Rubber grommet 
Motor tension spring 
Tone arm lever spring 
Control lever 
Record separator shaft spring 
Record separator spring 
Drive belt 
Ratchet lever 
Record separator support 
"C" washer 
"C" washer 
Control cam 
Stop switch stud 
Shorting switch' pawl 
Stop switch 
ON-OFF switch 
Shorting switch 
Trip pawl 
Tone arm return lever 
Stud 
Tone arm lever 
Trip lever 
Tone arm elevating rod 
Record separator swivel shaft 
Belt drum spring 
Belt drum 
Tone arm segment cam 
Record separator shaft 
Record separator crank 
Record separator link 
Record separator lever 
Ratchet lever spring 
Main cam and gear 
Drive cam 

continues to turn until knife sup- 
ports all but the bottom record, 
and the shelf moves out from 
under the bottom record, allow- 
ing it to drop to the turntable. 

The separator shaft reverses 
rotation and the tone arm lever 
(34) moves away from the trip 
lever stud, moving the tone arm 
in. The tone arm return lever 
(32) pushes against the trip lever 
stud (33), moving the trip lever 
(35) in. 

The index finger on the tone 
arm return lever (32) moves against 
the separator shaft (41) to insure 
proper landing position of the tone 
arm. The tone arm elevating lever 
rides down on the main cam ridge 

Figs. 10 and 11) thus lowering the elevating rod and 
arm. The knife is returned to the original position by 

the separator shaft, allowing the stack of records to rest 
on the shelf. 

(see 
tone 
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As the record begins to play 

the ratchet lever (21) rides 
down into the eccentric step on 
the main gear shaft and blocks 
the drive cam pawl, disengaging 
it from the drive cam wheel. 
The drive gear and main gear 
stop rotating and the tone arm 
lever (34) moves into cam to 
maintain disengagement. 

The cycle of operation can 
be studied conveniently by push- 
ing the reject lever and revolving 
the turntable by hand. Eight 
turntable revolutions are required 
for one change cycle. Block up the 
motor, so it is disengaged from 
the drive disc, to permit easier 
manual rotation of the turntable. 

SERVICE ADJUSTMENTS 

MECHANISM TIMING 
Mechanism jams. With the ratchet lever and the pawl on the drive shaft 
General irregularity of cam in playing position as shown, remove the bottom 
operation. support bracket. Remove the "C" washer on the main 

cam shaft and slip the cam down far enough that it can 
be rotated with respect to the drive gear. Then rotate it 
until the timing notch is positioned as shown. Put the 
main gear back in mesh with the drive gear, replace the 
"C" washer, place the elevating lever on the cam ridge. 
Make certain the separator lever train is in its correct 
position and replace the bottom support bracket. 

TURNTABLE BOTTOM BEARING POSITION 
Turntable does not turn Loosen the bottom bearing screws "B" (Fig. 8), and 
freely. position the bottom bearing plate until the turntable 

revolves freely. Tighten the screws and check by 
applying a.c. to the turntable motor, allowing it to 
reach full speed, then pull motor away from friction 
drive disc and noting that the turntable continues to 
make at least twelve revolutions. 

SPACING BETWEEN RECORD POSTS 
Records strike separator Turn the record support post to the ten -inch posi - 
post or fail to stay on tion. Loosen setscrews "C" (Fig. 9), hold the separator 
record shelf. post against the end of its slot in the motorboard and 

turn the belt drum to take up any slack in the belt. 
Tighten the zinc -plated, blunt -nosed screw and check 
to see that a ten -inch record fits the posts as shown. 
Then tighten the copper -plated, cone -pointed screw. 

The twelve -inch position is adjusted after that of the 
ten -inch, by changing the support post to take the 
twelve -inch record, and turning the eccentric stop until 
the edge of the record is halfway up on the record sup- 
port bevel while the other edge is against the record 
separator post. 

RECORD SHELF TIMING 
Records do not drop at Place a ten -inch record on the posts. Loosen the set - 

proper time. screws "D" (Fig. 9), and turn the record separator shaft 
until the edge of the record -separating knife is one - 
sixteenth inch away from the edge of the record. The 
teeth on the inner circumference of the knife should be 
resting in the bottom of their slots at the time the 
adjustment is made. Tighten the zinc -plated screw first, 
run through cycle several times as a check, then tighten 
the copper -plated screw. 

SEGMENT HEIGHT OR RADIAL POSITION 
Tone arm continues to Take all records off the posts. Loosen the setscrew 
repeat playing of top "E" (Fig. 9 and Fig. 10). Set the record separator 
record or jams when segment -cam so that the index finger of the tone arm 
part way in on record. return lever rides on the middle of the segment -cam, 

as shown. Rotate the segment -cam until it is in such a 
position that the index finger will not ride off either end. 
Check to see that the index finger rides in over top of 
the cam when the record shelf is depressed by the 
weight of one record. Tighten the setscrew. 

Mel rE'l19 

d-üj 
Fig. 6 ItrtilriEr 

POSITION OE IO RECORD 
WITH CORRECT 

ADJUSTMENT AT 'C' 'I I 

pOTTOM 
RATE 

l;ig. 9 

CAM SEGMENT 

TONE ARM RETURN LEVER 

RIP 
PAWL 

Fig. 10 

Fig. 8 

INDEX FINGER 

RATCHET LEVER 
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PICKUP ARM POSITION WITH RESPECT TO TRIP LEVER 

Sapphire does not land Place a ten -inch record on the turntable and rotate 
at correct point on 10- the changer through cycle until the sapphire is just 
inch record. ready to land. Make sure that the index finger of the 

pickup arm return lever is against the record separator 
shaft and that the tone arm trip lever stud is held 
firmly against the return lever. Loosen the setscrews 
"F" (Fig. 11) and move the pickup arm to the cprrect 
landing position. See that there is a 1/32 inch clearance 
between the pickup arm bearing and the setscrew collar. 
Tighten the zinc -plated screw, run the -changer through 
cycle several times as a check, then tighten the copper - 
plated screw. 

The . twelve -inch landing position is automatically 
maintained. 

Correct dimension from 
outside edge ofspindle 
to sapphire #} inches. 

PICKUP ARM HEIGHT WHILE IN CYCLE 

Top of pickup arm 
strikes stack of records 
or sapphire fails to clear 
the records on the turn- 
table. 

Rotate the changer through cycle until the pickup 
arm has risen to its maximum height above the turn- 
table but has not begun to move out. At this point 
adjust the screw "G" (Fig. 11), until the distance 
between the turntable and sapphire is one and three - 
sixteenths inch. Tighten the locknut. 

CONTROL CAM POSITION 
Mechanism fails to start 
or automatic stop switch 
is inoperative in "auto- 
matic" position. 

Set the control lever to "automatic." Loosen set- 
screw "H" (Fig. 12), and move the control cam until 
the stud on stop switch is centrally located as shown. 
Tighten setscrew "H." 

POSITION OF PICKUP SHORTING SWITCH 
No output or noise dur- Loosen screws "J" (Fig. 13). Position the switch to 
ing cycle. obtain h -inch clearance between the switch blades 

when the tone arm is in playing position. Tighten 
screws "J." Make certain that the pawl is on the correct 
side. of the long leaf spring in the shorting switch. 

STUD 
TRIP 
LS ER 

Fig. 11 

Fig. 12 

TONE ARM LEVER 
PICKUP 
1NORTING 

IWRTCN 

Symptom 

Mechanism trips continuously. 

Turntable does not stop automatically. 

Turntable fails to start. 

Loud clicking noise resulting from drive 
cam pawl slipping out of teeth in cam 
sprocket. 

Mechanism jams. 

Irregular landing on 10- and 12 -inch 
records. 

Tone arm continues to repeat playing 
top record of the stack. 

Tone arm continues to come down in 
rest position. 

Sapphire strikes motorboard. 

Check 

Check to see that the ratchet lever engages drive cam pawl at end of change cycle. 
Bend lever if necessary. Check adjustment "H." Bend the control cam flat spring for 
greater pressure. 

Check for bind in step button bushing. Bend the flat bracket that limits outward 
movement of the trip lever, so that pickup lands on the stop button. 

Check spacing of stop switch contacts to be certain that weight of stop button does 
not open them. 

Check mechanism timing adjustment. Make certain that pickup arm lever is not 
binding on its stud. Any jam will cause the clutch to slip and produce clicking sound. 

Check adjustment "C." Insufficient tension on belt. 

Check adjustment "E." Record separator shaft, or the spring on which it rests, is 
binding on the shaft bushing. -Pin on record separator shaft is binding in its slot. Shaft 
spring is too weak. Do not tighten setscrews "D" enough to distort the housing of 
the separator shaft spring. Do not oil the record separator shaft. 

Check adjustment "E." Record separator shaft or the spring on which it rests is 
binding on the shaft bushing. Pin on record separator shaft is binding in its slot. Shaft 
spring is too strong. 

Bend the pickup arm support bracket until the sapphire clears the motorboard by 
approximately h of an inch. 

Separator knife jams on last record of Check the separator knife edge. It should not be sharp enough to dig in the record 
the stack. and carry the record up with it. 
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REPLACEMENT PARTS LIST 
MODEL LRP,-160 

Stock 
Number Symbol Description List 

Price 
Stock 

Number Symbol Description List 
Price 

PICKUP AND ARM RB -302 
RB -847 

BALL -Bearing ball for spindle 
BEARING-Turntablé spindle bearing 

$0.05-2 
.20 

RA -434 

RA -435 

RC -8234 

RC -5014 

RC -2072 

RD -603 

RG -111 
RN -018 

RN -018 

RR -949 

RC -965 
RS -8038 

RD -8030 

RS -8034 

RS -4065 
RS -521 

1 

36 

3 

ARM -Pickup arm shell -less crystal, cable 
and pivot arm 

ARM -Pivot arm and shaft for pickup arm, 
less spring 

CABLE -Shielded pickup cable -connects 
pickup to shorting switch 

CRYSTAL -Pickup crystal cartridge with 
sapphire and holder 

CUSHION -Rubber cushion for pickup arm 
elevating rod 

DAMPER-Viscoloid damper for sapphire 
holder 

GUARD -Needle guard 
NUT -Special nut and washer for sapphire 

holder 
NUT -Speed nut to hold cable in pickup 

arm 
ROD -Pickup arm elevating rod -less cush- 

ion 
SAPPHIRE -Sapphire and holder -less nut 
SCREW -No. 2-58 x screw to mount 

needle guard (2 required) 
SCREW -No. 4-40 x % headless setscrew for 

pickup arm 
SCREW -No. 8-32 x 9/32 headless setscrew 

for pickup arm 
SPRING -Pivot arm spring 
STUD -Pivot arm spring stud, and nut 

$2.50 

.75 

.40 

6.50 

.20 

.10 

.10 

.30 

.05 

.50 
3.50 

.05 

.05 

.05 

.10 

.10 

RB -648 
RB -1051 

RB -849 

RB -650 

RB -652 
RC -8235 

RC -2073 

RC -2074 
RC -2075 
RC -2076 
RC -2077 
RD -802 
RD -429 
RD -430 
RE -232 

RG -304 

RS -840 
RL -982 
RL -973 

RL -983 

20 

47 

48 
5 
9 

39 
8 

14 

17 
43, 44 

BELT -Record support to separator belt ... 
BOARD-Motorboard with all welded or 

riveted studs, posts, or bearings -less 
operating mechanism 

BRACE -Angle brace, or bottom support 
bracket and bearing plate 

BUSHING -Record separator shaft end 
bushing 

BUTTON -Stop switch button 
CABLE -Shielded pickup cable and plug - 

connects shorting switch to amplifier 
CAM-Drive shaft cam and pawl -less 

spring 
CAM-Main cam 
CAM -Record support shaft coin 
CAP -Record separator cap 
COVER -Stop cover switch and stud 
DISC -Turntable drive disc and spindle 
DRU M -Record separator belt drum 
DRUM -Record support belt drum...., ... 
ESCUTCHEON -Index escutcheon ("Man- 

ual," "Automatic," "Start -Reject") 
GROMMET -Rubber grommet for motor 

mounting 
KNIFE -Record separator knife 
LEVER -Index control lever and 'shaft 
LEVER -Link and lever assembly -fastens 

on record separator shaft 
LEVER -Manual lever 

.25 

8.00 

.85 

.30 

.10 

.60 

.70 
1.50 
.40 
50 

.25 
2.50 

.40 

.40 

.30 

.10 
1.10 
.95 

.65 

.35 
RL -974 21 LEVER -Ratchet lever .60 

MOTOR ASSEMBLIES RL -976 
RL -977 

34 LEVER -Tone arm lever 
LEVER -Tone arm lift lever 

.45 

.15 
RB -401 
RB -402 
RB -210 
RL -378 

10 

13 
11 

BEARING -Bottom bearing and bracket.... 
BEARING -Top bearing and bracket 
BRACKET -Motor mounting bracket 
COIL -Motor field coil assembly 

.40 

.40 

.40 
1.50 

RL -978 
RL -979 

RL -980 

32 
40 

31,33,35 

LEVER -Tone arm return lever 
LEVER -Tone arm segment -fastens on 

record separator shaft -less screws 
LEVER -Trip lever -less pawl spring 

.45 

.50 

.65 
RM -159 MOTOR -105-125 volts, 80 cycle 6.75 RN -019 NUT -Speed nut for stop switch button .05-5 
RP -420 PAD -Rotor thrust pad .05 RP -421 PIN -Drive pin for record separator shaft and 
RR -413 ROTOR -Motor rotor complete with fan ... . 1.75 bushing .05 
RS -961 SLEEVE -Motor spindle sleeve for 50 -cycle RP -422 6 PIN -Record support shaft cam pin .05 

conversion of motor .25 RP -2022 PLATE -Index control lever plate and screw . .45 
RP -3012 PLUG -Female plug for motor extension 

cable .35 
MOTORBOARD ASSEMBLIES RP -189 PLUG -Male plug for motor and switch leads 

and extension cable .35 
RA -432 ARM -Motor idler arm -less wheel .25 RR -950 RATCHET -Ratchet wheel (drive cam 
RB -303 7 BALL -3/32 steel ball for tone arm bearing.. .05 sprocket) for turntable spindle .40 

RS -4059 SPRING -Reject button spring $0.10 
RS -4081 16 SPRING -Tone arm lever spring .10 

RS -8035 2 SCREW -Oval head scrce for record separa- RS -4088 SPRING -Tone arm return lever spring .10 
tor cap $0.10 RS -4089 SPRING -Tone arm switch spring .05 

RS -8038 SCREW -No. 8-32 x %-in. cone point set- RS -4083 SPRING -Trip lever pawl spring 
screw for ratchet wheel (drive cam RS -522 STUD -Tone arm switch pivot stud 

.10 

.10 
sprocket) .05 RS -843 4 SUPPORT -Record support and shaft 1.70 

RS -8037 SCREW -No. 8-32 x %-in. setscrew for RS -847 22 SUPPORT -Separator support (2 used) .50 ratchet wheel (drive cam sprocket) .05 RS -3081 29 SWITCH -On -Off switch .30 
*RS -887 SCREW -No. 10-32 x 5/16 -in. cone point set- RS -3146 27. 30 SWITCH -Pickup shorting switch .45 

screw for index lever plate .30-5 RS -3147 28,28 SWITCH -Stop switch -less leads 1.00 
*RS -8004 SCREW -No. 10-32 x 5/16 in. setscrew for RS -982 37 SWIVEL -Record separator swivel and 

drum, tone arm segment, record separator shaft 
crank, and trip lever .05-5 "RT -937 TIRE -Rubber tire only for drive disc 

.75 

RS -841 41 SHELF -Record separator shelf and shaft .. . 1.10 RT -945 TURNTABLE -Finished turntable plate... . 

.75 
1.10 

RS -642 SPACER -Record separator spacer (washer).. .05 RW-125 WASHER -"C" washer for motor idler arm 
RS -4053 SPRING -Cam pawl and ratchet lever or idler wheel .05-2 

spring .10 RW-134 23 WASHER -"C" washer for ratchet lever, tone 
RS -4066 SPR.I NG-Index lever plate spring .20 arm lift lever, or tone arm lift rod RS -4017 SPRING -Motor idler arm spring .05 RW-127 24 WASHER -"C" washer for tone arm lever, 

.05 

RS -4054 15 SPRING -Motor tension spring .10 tone arm return lever, record support belt 
RS -4087 45 SPRING -Ratchet lever spring .10 drum, link, or cam .05-5 
RS -4058 38 SPRING -Record separator belt drum RW-135 WASHER -Felt washer for tone arm bear- 

spring .10 ing .05 
RS -4057 18 SPRING -Record separator shaft bottom RW-136 WASHER -Felt washer for turntable spindle 

spring .10 bottom bearing. .05 
RS -4058 19 SPRING -Record separator spring .20 R W-922 WHEEL -Motor idler wheel .55 

Used on previous receivers. 

FOR ADDITIONAL INFORMAT ION 
ON GENERAL FLFCTRIC MODEL 
LRP-160, SEE RCA RP -160. 

Prices subject to change without notice 

©John F. Rider 
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MODN, LRP-162 

GENERAL ELECTRIC CO. 

RECORDS SPINDLE RECORD SUPPORT 

MOTOR BOARD 

PICKUP ARM 

PICKUP 

PICKUP REST 

cle'rON 
INDEX ESCUTCHEON 

FF 

RECORD SUPPORT / TURNTABLE SWITCH 
START -REJECT BUTTON 

Fig. 1 

GENERAL 
This record changer is designed to operate on a 110 -volt 

50- or 60 -cycle power supply. It will automatically play 
twelve 10 -inch or ten 12 -inch records, of the 78 -rpm type, at a 
single loading. It will not play 10 -inch and 12 -Inch records 
intermixed. 

OPERATION 
Before loading, see that the pickup arm is in its rest 

position. If it is locked, in some position other than on the 
rest post, remove any records that might be on the record 
supports and complete the change cycle by throwing the turn- 
table switch ON. Follow the pickup through its change cycle, 
and when it drops on the first groove of the record throw the 
turntable switch OFF and carry the pickup to its rest 
post. 

For 10 -inch records, the record support in the near left- 
hand corner must be turned inward, and the record separator 
in the far right-hand corner must be lifted and put in the 
position nearest the spindle. For 12 -inch records, the supports 
must be in the outer positions so as to accommodate the 
larger diameter records. 

With the changer loaded and the turntable switch ON, 
pushing the start -reject button will start the change cycle, 
allowing the first record to drop to the turntable and the 
pickup arm to move into playing position. The whole series 
of records will play through without further attention, repeat- 
ing the last record until the mechanism is turned off. The 
mechanism should be turned off and the pickup arm returned 
to its rest post just as the record commences a replaying. 

To reject a record, push the start -reject button. 
For automatic operation each record should have the stand- 

ard eccentric groove. 

50 -cycle Conversion 
To convert the record changer for use on a 50 -cycle power 

source, motor spindle sleeve (Cat. No. RS -963) should be 
mounted over the motor spindle. (See Fig. 2.) This will 
increase the drive ratio so that the turntable speed will be 
78 rpm. 

MAINTENANCE 
Lubrication 

The drive motor bearing is lubricated from felt washers at 
the bottom and top. A light machine oil should be used at 

MOTOR BOARD 

=M! 
MOTOR MOUNTING 
SCREWS ANO r 
RUBBER 

sPINOLAáE 

T \ 

MOTOR OLER 
WHEEL WITH 
RUBBER TIRE 

MOLER TENSION 
DPR 

(UNDER 

II 

ORACKET) 

TURNTASLE."--.1, 

Fig. 2 

these points. On all bearing surfaces except the motor bear- 
ings Houghton Stayput No. 320 should be used. On all other 
surfaces Lubriplate No. 110 is recommended. 

It is important that the drive motor spindle and the rubber 
tire on the idler wheel be kept clean and free from oil, grease, 
dirt, or any foreign material, at all times. Any quick drying 
naphtha is satisfactory for cleaning these parts. 

Cautions 
1. Never use force to start or stop the motor or any part 

of the record changing mechanism. 
2. A cracked or chipped record may damage the sap- 

phire. 
3. Do not leave the records on the record posts or on the 

turntable as they may warp, particularly in warm climates. 
Warped records may slide upon one another and result in 
unsatisfactory reproduction. Warped records may be flat- 
tened by placing them on a flat surface with a heavy flat 
article placed on top of them for a few days. 

4. Damaged or warped records may cause the mechanism 
to jam. When jamming occurs, the safety clutch slips, causing 
a clicking sound. 

5. Do not tighten the copper -plated, cone -pointed screws 
until the final adjustment has been made. 

Cabinet Leveling 
If the sapphire fails to enter the starting groove, the cabinet 

may need leveling, by raising the right-hand side. If the pick- 
up slides over a few grooves, the left-hand side of the cabinet 
needs raising. 

Sapphire. Pressure 
In this player, the correct sapphire pressure is approximately 

4 ounces, measured at the sapphire. This pressure may be 
adjusted at spring 3, Fig. 10. 

To Remove the Turntable 
To remove the turntable loosen setscrews and lift 

the turntable up (see Fig. 6). 

To Remove the Pickup Arm 
One of the pickup arm bearings has a slotted head and can 

be turned out to facilitate removal of the pickup arm. Raise 
the pickup arm and loosen the bearing setscrew. Turn the 
bearing partly out through the hole in the side of the pick- 
up arm and lift the pickup arm off. 

©John F. Rider 
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MODEL LRP-162 

Fig. 3 

GENERAL ELECTRIC CO. 

CYCLE OF OPERATION* 

When the Start -Reject button (12) is pressed, the reject lever (11) moves in and pushes the ratchet lever (16) away from the drive cam pawl (8). The pawl is thus released to engage with the cam sprocket of the "safety clutch" and revolves, carrying the drive gear (5) with it, starting the thane cycle. 
With the clutch engaged, the drive gear (5) transfers the rotation of the turntable spindle to the main cam and gear (13). The pickup arm elevating lever (15) rides on the ridge on the main cam (13), and raises the pickup arm by means of the lift rod (21). The stud (17) on the pickup arm lever (15) rides in the top track on the main cam (13) directing the horizontal movement of the pickup arm lever. 
The pickup arm lever (15) pushes the trip lever stud (17), 'moving the trip lever (20) out, and carrying the pickup arm 

out. The pickup arm return lever (22) is carried along by 
the trip lever stud (17) and 
by the stud on the main cam 
top track. 

The stud on the separator 
lever (30) follows the main 
cam bottom track, turning 
the separator shaft (26) 
through the separator link 
(29) and crank (28). The 
separator knife turns with 
the separator shaft and 
strikes the edge of the 
bottom record. The separa- 
tor shaft (26) continues to 
revolve and the teeth on the 
inner circumference of the 
knife rides up on the shelf 
teeth until the knife is car- 
ried high enough against the 

Fig. 4 

6 

8 

I 
O 

12 

14 

Description of Principal Parts 

Symbol Function 

1 Lift rod cushion 
2 Screw 
3 Pivot arm spring 
4 Record support 
5 Drive gear 
8 Drive shaft cam 
7 Steel ball bearing 
8 Drive cam pawl 
9 Record separator cap 

10 Tone arm lever spring 
11 Reject lever 
12 Reject button 
13 Main cam and gear 
14 ON-OFF switch 
15 Tone arm lever 
18 Ratchet lever 
17 Stud 
18 Trip pawl spring 
19 Record separator spring 
20 Trip lever 
21 Lift rod 
22 Tone arm return lever 
23 "C" washer 
24 "C" washer 
25 Record separator swivel shaft 
26 Record separator shaft 
27 Index finger 
28 Record separator crank 
29 Record separator link 
30 Record separator lever 
31 Ratchet lever spring 
32 Idler wheel spring 
33 Motor 

action of spring (19) to move in over the top of the bottom record. (See Fig. 5.) The separator shaft continues to turn until the knife supports the stack of records, and the shelf moves out allowing the bottom record to drop to the turn- 
table. 

The separator shaft reverses rotation; the pickup arm re- turn lever (22) pushes on the trip lever stud (17) moving the trip lever (20) in, and carrying the pickup arm in. 
The index finger (27) on the pickup arm return lever (22) 

moves against the separator shaft to insure proper landing 
position of the pickup arm. The pickup arm elevating lever 
(15) rides down on the main cam ridge, lowering the pickup 
arm by action of the lift rod (21). 

The knife is returned to its original position by the separator shaft, allowing the stack of records to rest on the shelf. As the sapphire moves into the first music groove the ratchet lever (16) rides down into 
the eccentric step on the 
main gear shaft blocking the 
drive cam pawl (8) and 
disengaging the pawl from 
the drive cam socket. The 
drive gear (5) and main gear 
(13) stop as the record begins 
to play, and the pickup arm 
lever (15) moves into the 
cam to maintain disengage- 
ment. 

The cycle of operation 
can be studied conveniently 
by pushing the Start -Reject 
button and revolving the 
turntable by hand. Eight 
turntable revolutions are re- 
quired for one change cycle. 

Fig. 5 
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As an additional 
handling, the top 
rubber cement (such 
before being inserted 
the sapphire, grasp 
tweezers, give it a 
ment and then pull 
dling of the sapphire 

GENERAL ELECTRIC 

REPLACEMENT OF SAPPHIRE 

MODEL LRP-162 
CO. 

are notched with a file as shown. Naphtha 
may be used as a thinner should difficulty 
with the rubber cement be experienced. 
Before inserting the new sapphire it should be 
dipped in the rubber cement previously 
thinned with naphtha. After insertion clean 
the point with naphtha if there is any doubt 
as to the presence of cement. 

HINTS 

precaution against rough 
of the sapphire is dipped in a 

as Goodrich "Plasticon") 
in the pickup. To remove 
it firmly with a pair of 

few turns to loosen the ce- a 
it out. Much easier han- 4x" 
will result if the tweezers 

MISCELLANEOUS 

..á. 

SERVICE 

Symptom Check 

Mechanism trips continuously Check to see that the ratchet lever (16) engages the drive 
cam pawl (8) at the end of the change cycle. Bend lever if 
necessary. 

Loud clicking noise resulting from drive cam pawl (8) 
slipping out of teeth in cam sprocket. 
Mechanism jams. 

Check mechanism timing adjustment. (See Fig. 6.) Make 
certain that the pickup arm lever (15) is not binding on 
its stud. Any jam will cause the clutch to slip and cause a 
clicking sound. 

Sapphire strikes motorboard Bend the pickup arm support bracket until the sapphire 
clears the motorboard by approximately 3/32 of an inch. 

Separator knife jams on the last record of the stack Check the separatdr knife edge. It should not be sharp 
enough to dig into the record and carry the record up with 
it. 

FOR OTHER INFORMATION SEE 

R.C.A. MODEL RP -162 

REPLACEMENT PARTS LIST 4 

Cat- 
No. Symbol Description List 

Price 
Cat. 
No. Symbol Description List 

Price 

RA -430 
RA -431 
RC -5013 

RC -2072 
RN -016 
RP -2021 

RR -949 
RS -8030 

RS -8031 

RS -8032 

RS -8033 

RS -8034 

RS -4017 
RS -521 

RM -160 
RS -963 

RA -43:t 
RB -302 

RB -303 

RS -644 

RB -847 
RB -1050 

RB -649 

RB -651 
RC -2073 
RC -2074 
RC -2076 
RC -8233 

21 

PICKUP AND ARM ASSEMBLIES 

ARM -Pickup arm shell only 
ARM -Pivot arm and shaft -less spring 
CRYSTAL -Pickup crystal cartridge, sap- 

phire and shielded cable 
CUSHION -Lift rod cushion (rubber) 
NUT -Speed nut to hold cable in arm ' 

PLATE -Bottom plate for pickup arm -less 
screws 

ROP-Lift rod -less cushion 
SCREW -No. 4-40 z Se -in. headless set- 

screw for pickup arm 
SCREW -No. 4-40 x %-in. screw to mount 

crystal 
SCREW -No. 4-40 x to -in. headless set- 

screw for pickup crystal (oval point) 
SCREW -No. 4-40 x Ain. screw for pickup 

arm bottom plate -- 
SCREW -No. 6-32 x h -in. headless' set- 

screw for pickup arm 
SPRING -Pivot arm spring 
STUD -Pivot arm spring stud and riot 

MOTOR ASSEMBLY 

MOTOR -105-125 volts. 60 cycle 
SLEEVE -Motor spindle sleeve for 50 cycle 

conversion 

MOTORBOARD ASSEMBLY 

ARM --Idler wheel arm and stud 
BALL -h -in. dia, steel ball for turntable 

spindle 
BALL -A -in. dial steel ball for pickup arm 

bearing 
BEARING -Record separator support and 

bearing 
BEARING -Turntable spindle bearing 
BOARD-Motorboard with all riveted and 

welded posts, studs, and bearings -less all 
operating parts 

BRACE-Motorboard bottom brace and 
bracket 

BUTTON -Reject button 
CAM -Cam and pawl 
CAM-Main cam and gear 
CAP -Record separator cap 
CONNECTOR -Pickup lead connector -less 

insert 

$1.00 
.95 

5.00 
.20 
.05 

.10 

.50 

.05-5 

.05-5 

.10-5 

.05-5 

.05-5 

.05 

.10 

5.25 

.25 

.25 

.05 

.05 

.50 

.20 

7.50 

.65 

.10 

.70 
1.50 

.50 

.05 

RE -231 
RF -757 

RG -309 

RL -974 
RL -975 
RL -976 
RL -977 
RL -978 
RL -980 
AL -981 
RN -017 
RP -421 

RP -169 
RR -950 

RS -8035 
RS -8036 

RS -8037 

RS -867 

RS -8004 

RS -640 
RS -845 
RS -642 

RS -40.53 
RS -4017 
RS -4055 
RS -4058 
RS -4060 
RS -4064 
RS -4061 
RS -4062 
RS -4063 
RS -646 

*RS -3061 
RS -964 
RT -946 

RW-125 
RW-134 

RW-127 

RW-135 

RW-l36 

12 W-922 

16 
Il 
15 

22, 27 
20 
29 

2 

26 

32 
31 
19 

IO 

18 
4 
14 

23 

24 

ESCUTCHEON -Index escutcheon 
FERRULE -Pickup connector ferrule (in - 

sert) 
GROMMET -Rubber grommet for motor 

mounting (1 set) 
LEVER -Ratchet lever 
LEVER -Reject lever 
LEVER -Tone arm lever 
LEVER -Tone arm lift lever 
LEVER -Tone arm return lever 
LEVER --Trip lever 
LINK -Record separator link 
NUT -Speed nut for reject button 
PIN -Drive pin for record separator shaft. 
PLUG -Male plug for motor leads 
RATCHET -Ratchet wheel (clutch sprocket) 

less screws 
SCREW -Record separator cap screw 
SCREW -No. 8-32 x )-in. cone point screw 

for ratchet wheel 
SCREW -No. 8-32 x %-in. screw for ratchet 

wheel .... 
SCREW -No. 10-32 x A -in. cone point screw 

for link and trip lever 
SCREW -No. 10-32 x drm. screw for link and 

trip lever 
SEPARATOR -Record separator knife only 
SHELF -Record separator shelf and shaft 
SPACER -Record separator shelf to knife 

spacer 
SPRING -Cam pawl spring 
SPRING -Idler wheel arm spring 
SPRING -Ratchet lever spring 
SPRING -Record separator spring 
SPRING -Reject lever spring 
SPRING -Spring for under reject button 
SPRI NG-Tone arm lever spring 
SPRING -Tone arm return lever spring 
SPRI NG-Trip pawl spring 
SUPPORT -Record support 
SWITCH -"ON-OFF' switch 
SWIVEL -Record separator swivel 
TURNTABLE -Record turntable and spindle 
WASHER --C" washer for idler wheel 
WASHER -"C" washer for ratchet lever, 

tone arm lever, or pickup pivot shaft 
WASHER -"C" washer for tone arm return 

lever, tone arm lever, link, or cam 
WASHER -Felt washer for pickup arm 

bearing 
WASHER -Felt washer for turntable spindle 

bottom bearing 
WHEEL -Idler wheel 

$0.30 

.05 

.IO 

.60 

.25 

.45 

.15 

.45 

.65 

.80 

.05-5 

.05 

.35 

.40 

.10 

.05 

.05 

.:t0-5 

.05-S 
1.10 
1.10 

.05 

.10 

.05 
.10 
.20 
.10 
.IO 
.10 
.10 
.10 

1.80 
.30 

2.75 
2.80 

.05-2 

.05 

.05 

.05 

.05 

.55 

Used on previous receivers. Prices subject to change without notice. 
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ODEL SPEC. #T18J967-4 
USED ON MODELS 
H-79, H-118, HJ -119 

The Model H-118 automatic phonograph mechanism plays 
up to twelve 10 -inch records or ten 12 -inch records. The 
record -changing mechanism is equipped with a cycle switch 
which during a record -changing cycle prevents power inter- 
ruption, by pressing the turntable switch to "Off," until the 
tone arm is in the starting position. 

OPERATION 
Phono Key 

To change from radio to phonograph reproduction press 
the "Phono -Tele" key. This operation likewise turns the 
power on if the radio has not been operating previously. 

Phono Switch 
This switch is located on the forward left-hand corner of the 

motorboard and starts or stops turntable operation. 

Push-button Controls 
On the forward right-hand corner of the motorboard are 

located four push -buttons which control the operation of the 
automatic record changer. 

The forward button, marked "R" is the reject control. To 
reject a record being played or to start the record -changing 
cycle after the records have been placed « on the holders, 
simply press this button down and then release. 1 

The second button from the front, marked "M" is the 
manual button. When records are to be played manually, 
this button should be pressed down until it locks in the 
depressed position. The record mechanism now operates as 
any manual record player. 

The third button, masked "12," when pressed, sets the 
mechanism to play automatically a series of 12 -inch records. 

The fourth button, marked "10," when pressed sets the 
mechanism to play automatically a series of 10 -inch records. 

Record Holder and Release Lever 
Located in rear left-hand corner and in the forward right- 

hand corner are the record -holder posts supporting the 
record holders and release levers. The record holder is under- 
neath the release lever on either post. 

To load the holder with 10 -inch records, clasp one of the 
record holders with the left hand and with the right hand lift 
the release -lever knob turning the release lever until the 
figure "10" is opposite the index. Do the same with the 
other record holder and release lever. Now rotate the entire 
record holder and release lever assembly until the holder is 
pointed in toward the center of the turntable. It may be 
necessary to raise the assembly slightly to start rotation. A 
certain position will be found when the holder is pointed 
toward the center where the assembly will settle into a 
recess. This is the correct position of the holder for loading. 

To load the holder with 12 -inch records, follow the above 
procedure except the release levers must be rotated with 
respect to the holders until the "12" markings are opposite 
their respective indices. 

To remove records from the turntable, lift the holder as- 
semblies and rotate the record holders until they clear the 
turntable area. SERVICING 
Oiling 

The record -changer mechanism should be lubricated once 
a year with about a dozen drops of a good light machine oil 
at each of the following six points. All points can be reached 
from above, through holes in the mounting plate, as follows: 

No. 1 Three oil holes on motor gear housing. Reach 

RELEASE 
LEVER 

INDEX 

KNOB 

RECORD 
HOLDER 

TURNTABLE 

PHONO 
SWITCH- 

RECORD 
HOLDER 

Fig, 8. 

Phono Compartment 

RELEASE KNOB INDEX 
LEVER 

GENERAL ELECTRIC CO. 

No. 2 all three through two holes marked "A" on 
No. 3 drawing. 
No. 4 Through hole marked "B," drop the oil upon 

flat surface of cam. It will distribute itself to 
proper points. 

No. b Through holes marked "C," see felt wick, and 
drop the oil directly upon it. 

No. 6 Through hole marked "D," see felt wick, and 
drop the oil directly upon it. 

If squeaks are heard compare the squeak with and without 
a load of records, stacked records themselves sometimes 
squeak against a center pin. See that all five wicks are in 
position, including three -in. wicks in frame of Motor. See 
that each wick is thoroughly saturated (as it may not be if 
insufficient oil or too heavy oil has been used). Lift out all 
three motor wicks, with tweezers; see if old oil has become 
gummy (commonly due to use of low-grade oil). If necessary, 
clean gummed -up wicks with kerosene. See that each is 
saturated with good oil; then, before replacing them, drop a 
little good oil into the holes. 

Adjustments 
There are three adjustments that can be made. All are 

correctly made at the factory, and ordinarily need never be 
altered. Should it become necessary to remake any of these 
adjustments, due to accident or tampering, proceed as fol- 
lows: 

A. ADJUSTING LANDING POSITION OF NEEDLE ON THE 
RECORD. (See Fig. 8.) This adjustment is made with a screw- 
driver from above-does not require removing Record 
Changer from cabinet. If needle comes down too far from 
edge of record, playing of records will not start at their be- 
ginning. Turn Needle -drop Adjustment Screw very slightly 
counterclockwise. If needle comes down too close to edge 
of record, needle may slip off edge of record. Turn the adjust- 
ing screw clockwise. 

Compare also Paragraph 12 on page 11. 
B. ADJUSTING DISTANCE FROM RECORD PIN AT WHICH 

TRIGGER WILL TRIP AND CHANGE -CYCLE WILL BEGIN. Turn 
Trip Adjusting Screw 18, toward' the trigger for earlier trip- 
ping, or away from it for later tripping. This Record Changer 
does not depend, for automatic tripping, on the records 
being provided with any special grooves at end; it trips 
whenever needle comes within a certain distance of Record 
Pin. The factory adjustment is for 1% in. from center of 
Record Pin. This is the most generally satisfactory distance; 
no modern record will then be cut off before playing is 
finished, and none will fail to trip at end. For certain records 
of early manufacture, it may not be possible to find an adjust- 
ment that will always trip and never cut off. 

C. ADJUSTING HEIGHT TO WHICH TONE ARM RISES. The 
arm should rise, during the change -cycle, high enough so that 
it clears by only 4 in. the record above it, next to be played. 
(Be careful, before deciding that adjustment is necessary, to 
see that the record at bottom of stack is not a warped one.) 
To make this adjustment, loosen the lock nut on Pickup 
Sleeve 22 (see Fig. 10) and turn the sleeve to lengthen or 
shorten Pickup Plunger 21. When correct adjustment is 
found, tighten lock nut again. 

Motor Replacement 
The service mechanic may be called upon to adapt the 

Record Changer to a different power supply. For this pur- 
pose, or in case of any service fault within Motor, remove 
entire Motor (with Record Pin and connecting gear drive) 
from the Record Changer, and replace it with a suitablè new 
Motor. (In ordering a replacement Motor, specify the power 
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Fig. 9. Oiling Diagram 
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supply.) 
When mounting replacement Motor, it is most important 

to see that Record Pin is centered between the two posts of 
the Record Changer, that it stands perpendicular to Main 
Plate 53, and that it has not become bent so as to wobble. 
Even though the Posts are stout and not easy to bend, it is 
well to check them also, with a 12 -in. combination square 
laid clear across the concave upper surface of Main Plate. 
When the new Motor has been attached, with three screws 
through Grommet Sleeves 51 (spacers) into its frame, and 
Record Pin is seen to revolve without appreciable wobble 
(a wobble would indicate that it has been bent in transit 
from factory) the correct position of Pin midway between the 
Posts can be accurately checked in this way: Place a single 
12 -in. record on the Record Holder, press "R" button, and 
turn turntable forward by hand. Immediately after the 
Record Holders open and let it fall, turn Turntable slightly 
backward, and with other hand support the record between 
the Record Holders; it can then be readily seen whether 
Record Pin is off center. If it is, remove the record and Turn- 
table, and loosen slightly the screw or screws nearest the 
Record Holder to which record appeared closest. This should 
improve evenness of operation. However, unless the unevenness 
was very slight, it will be necessary for a permanent repair to 
insert a shim or two on one or more of the three screws (or 
change shims from one screw to another). The shims used 
are shaped like an ordinary washer, cut out at one side (see 
cut -away view at 52 in Fig. 11 showing a shim in place upon 
one of the Grommet Sleeves). Shims can readily be cut out 
with shears and punch from thin metal or cardboard. They 
should be inserted, around proper screws (when screws have 
been sufficiently loosened) between Motor Frame and metal 
Grommet Sleeve. Do not insert shims next to rubber grom- 
met. In wiring up, consult schematic diagram for particular 
installation. Use only Underwriters' approved wire. 

Trouble Shooting 

Cases of failure to operate satisfactorily will generally be 
found due either to neglect of proper lubrication, or to tam- 
pering with the mechanism after it leaves the factory, or to 
injuries accidentally sustained as by external vibration or by 
impact of some heavy object. In addition there is always the 
possibility that any kind of spring may "go dead" (cease to 
operate without any visible breakage) even though the ut- 
most factory precautions are taken against it-or that set- 
screws may work loose due to some external vibration. 
Damage from tampering is likely to take the form of bent 
parts; never bend any part during examination. Be careful, 
especially, never to push upward from below on Cam Con- 
necting Rod Lift 37 while mechanism is operating; bending 
may result, and even slight bending here might interfere 
with correct timing of the cycle operations. 

Among the principal trouble symptoms to which such 
causes may give rise, are the following: 

1. MECHANISM IS SLOW IN STARTING, OR STALLS DURING 
A CHANGE -CYCLE, BUT A SLIGHT FORWARD PUSH WITH THE 
HAND STARTS IT AGAIN. May be caused by 

a. Failure to lubricate properly. Oil thoroughly, per in- 
structions above. 

b. Loose setscrews. 
c. Weakness of drive: line voltage may be abnormally 

low, or motor windings damaged. 
2. MOTOR FAILS TO RUN, EVEN WHEN IT IS ENTIRELY 

DISCONNECTED FROM OTHER WIRING AND PROPER VOLTAGE 
IS APPLIED DIRECTLY TO THE Two ENDS OF ITS WINDINGS. 
This indicates trouble in Motor windings. Unless the damage 
is easily seen and repaired, replace Motor, as above described. 

3. MOTOR IS SLOW IN STARTING. 
a. Check oiling, as directed above. It may not have been 

properly done; old oil may have become gummy. 
b. Changer may have been in a very cold place, and may 

not yet have reached room temperature. Give it a fair chance 
to get warmed up, before concluding that Motor is defective, 
and proceeding as in Paragraph 2 above. 

4. SQUEAKS OR OTHER NOISES, DURING PLAYING OF 
RECORDS. 

a. Check oiling, as directed above. (If squeaks are heard, 
they will usually be found to come from the records-not 
from the mechanism.) 

b. See that all setscrews are tight. 
c. Examine Motor windings; especially the shading coils 

which encircle a portion of each laminated pole and make 
the Motor self-starting. If coils have been jarred loose at 
any point, they may be tightened accordingly. 

5. CHANGER IS NOISY WHEN IN CYCLE. Check oiling. 
6. MOTION OF TONE ARM TOWARD RECORD PIN WILL NOT 

TRIP CHANGER MECHANISM. 
a. It may be found that, instead of trigger being actuated, 

there is stretching of Swivel Spring 95 (joining the lugs at 

MODEL SPEC. eT18J967-4 
USED ON MODELS 
H-79, H-118, HJ -119 

ends of Swivel Spreaders 90 and 91), allowing the Spreaders 
to open. Increase tension of Spring 95, by bending slightly 
the lug on either Spreader. If this increased tension causes 
needle to jump across the record, needle may be a little out of 
vertical, radially-it may "lean" toward center of record. To 
remedy this, grasp Pickup arm and twist it, very slightly, 
in a clockwise direction, so that it stands vertical, or even 
leans a little in outward direction. 

b. If trigger is being properly actuated, probably Cam 
Lever 39 is binding against Sub -Plate 41. Look for dirt or 
obstructions; see that rivets are working freely. If the Lever 
engages Cam Lever Pawl 34, so that Lift 37 forces its roller 
up into the groove on Cam gear 82, and if setscrews are 
tight, the change -cycle must operate, as Cam Gear turns. 

7. PRESSING "R" BUTTON DOESN'T TRIP CHANGER 
MECHANISM. 

a. Check Push-button Switch Unit 75: see whether there 
is an obstruction or a bent part which prevents "R" button 
from going clear down to the end of its travel. 

b. Examine Reject Rod 78. If it does not trip, even when 
properly revolved by complete depressing of "R" button, 
the rod has probably been bent, and must be restored in 
same way. Grasp the two ends and twist it slightly. 

c. If Trigger 16 is being properly actuated but without 
starting a change -cycle, see directions above, Paragraph 6-b. 

8. PRESSING "M" BUTTON FAILS TO PUT CHANGER MECH- 
ANISM OUT OF ACTION SO AS TO ENABLE MANUAL OPERATION. 
Check Push-button Switch Unit as in preceding paragraph. 
First see that button goes clear down; then follow its action 
through Manual Rod 77. 

9. MOTOR STOPS IMMEDIATELY WHEN PHONO SWITCH 
IS TURNED OFF DURING A CHANGE -CYCLE (instead of Con- 
tinuing to run, as it should, until needle is again upon a 
record, and then stopping). Or - 

10. TURNING PHONO SWITCH OFF FAILS TO STOP CHANGER 
AT ALL. Either of these two conditions would indicate failure 
of Cycling Switch 85. Cycling Switch operates normally to 
short-circuit the manual Changer Switch (which may be 
located in position shown at 54, or elsewhere) during change - 
cycle only. Such damage to Cycling Switch (not likely to 
occur) would necessitate returning the entire Changer to 
factory. 

11. CHANGER FAILS TO REPEAT LAST RECORD. See Para- 
graph 6, above. 

12. NEEDLE LANDS PROPERLY BUT FAILS TO MOVE OVER 
INTO RECORD GROOVE. Tone arm is normally impelled toward 
center of records by Lead Spring 97. Should a slight increase 
in its tension be found necessary, this can be easily obtained 
by bending the lug, to which it is attached, down against 
Main Plate. If tendency then appears for needle to jump 
across record, check angle of needle (see Paragraph 6-a 
above). 

13. RECORDS FALL UNEVENLY UPON TURNTABLE. Seldom 
objectionable, this is due to Record Pin not being correctly 
centered between Posts. If necessary, it can be corrected as 
described above; see "Motor Replacement." 

14. LAST RECORD DROPS ON ONE SIDE ONLY. This sug- 
gests a Post bent out of perpendicular to Main Plate. Test 
with square as directed (see "Motor Replacement"). If 
Post must be straightened, be careful not to bend other parts. 

15. CHANGER CONTINUES CYCLING. Due to failure of 
Lift 37 to fall back out of engagement with Cam Gear. 
Check the various rivets at which motion occurs, to find the 

58 - 

Connecting Plug 

Motor - 55 

54 - Changer Switch 

Fig. 12. Record Changer 
Wiring Diagram 

85 - 

Cycling Switch 
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1tI0DII. LC -608 

RECORD tIOtOER 
POST 

(TFNERAL ELF.CTRIC CO. 

.RECORD HOLDER CLIP 

Fig. 1 -Top View of Record Changer 

This record changer will automatically play a series of twelve 
10" or ten 12" records of the standard 78 R.P.M. type. The records 
must be all one size when loading, and may consist of less rec- 
ords than listed above. Records with or without a starting groove 
will operate the changer satisfactorily and the inside stopping 
groove may be a spiral or an eccentric. This means that any 
type of record, regardless of make, will operate the automatic 
mechanism. Records of any size up to 12" may be played manu- 
ally. 

The records are supported for automatic operation in two points, 
in the center by the center post, and on the edge by the record 
holder post. 

CAUTIONS 
1. Never use force to start or stop the motor or any part of the 
record -changing mechanism or pickup arm. 

2. No damage will be done if you forget to turn off changer 
after it has played its entire load of records. It will simply re- 
peat the last record until stopped. 

TO PLAY RECORDS MANUALLY: 
MANUAL OPERATION 

Manual operation is used for all home recordings and for single 
records if desired: 

1. Remove the center post by pulling straight up. 
2. Lift pickup arm several inches and move to the right side, 

clear of the turntable. 
3. Place record on turntable with desired selection upward. 
4. Turn the control knob to the "ON" position. 
5. Place pickup on record so the needle enters the outside 

groove of the record. 
6. Close lid of cabinet to eliminate the slight mechanical repro- 

duction of sound by the needle. 
7. Adjust volume control to desired level. 
8. When the playing is finished, be sure turntable is stopped 

and pickup arm is in the rest position. Never leave the pickup 
arm with the needle resting on a record or the turntable. 

RECORD CHANGER PARTS 
RM -155R Motor Motor 60 Cycle $5.75 
11S -3120R Switch On -off Switch .45 
RI( -1046R Knobs Knobs (Plastic) .10 
RE -223R Plate Escutcheon Name Plate .20 
RS -9037R Lift Lift Spindle .05 
RT -943R Arm Tone Arm .85 
RX-106R Lever Return Lever Assembly (Pickup) 1.50 
RX-107R Head Complete Ejector Head Assembly 3.50 
RB -6448 Bútton Buttons (Plastic) .15 
RC -20598 Clomp Record Holder & Indicator (Plastic) .20 
RT -942R Turntable Turntable 1.70 
RP -419R Post Center Turntable Post 1.35 
RC-501IR Crystal Crystal Cartridge 4.50 
RX-105R Gear Pinion Gear & Bearing Center Spindle 

Assembly 2.50 
RG -719R Gear Main Gear Assembly 4.00 

SPRINGS 
RS -4041R Spring Record Clamp Spring .05 
RS -4042R Spring Lever Link Spring .03 
RS -4041R Spring Pickup Arm Tension Spring .05 
RS -4044R Spring Size Switch Mounting Spring .05 
P5 -4345R Spring Reject Lever Spring .10 
RS -4040R Spring Record Changer Mtg. Spring, t/2 doz .10 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

STARTING THE CHANGER 
Turn the control knob counter -clockwise to the "ON" position; after 
the turntable has attained speed, turn the control knob all the 
way counter -clockwise to the "REI." position for a few seconds 
and release. The bottom record will fall on the turntable and 
the unit will automatically play the entire stack of records. If 
the changing cycle should fail to start, repeat the above opera- 
tion. 

REJECTING A RECORD 
To reject a record, it is only necessary to turn the control knob 
counter -clockwise to the "REJ." position for a few seconds and 
release. A record can be rejected anytime the needle is in con- 
tact with the record. 

UNLOADING THE CHANGER 
Turn the control knob to the "OFF" position and remove the cen- 
ter post by pulling straight up. The played records may now be 
easily removed after which the center post should be replaced. 
The center post must be turned as it drops into place in only 
one position. 

FOR OTIIER DATA SEE RADIO PRODUCTS COI11`iUY MODEL RC -50 SERIES 

©John F. Rider 
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MODEL K 

GENERAL INDUSTRIES CO. MODELS L, 17 

MODEL " L " (17 ) 
AUTOMATIC RECORD CHANGER 

FIGURE NO. 1 
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When eccentric or oscillating trip groove records are used, tripping is effected by means of the hardened steel pin in the end of tone arm lift crank at S Fig. 2 engaging the serrated block on the trip lever at T Fig. 2. There must be a minimum of 1/32" play between the end of the pin and 
the block, when, with a short needle, 
(/8" Minimum Length) the pickup is 
resting on one record on the turntable. 
If the pressure of the pin on the block 
is not sufficient to insure operation, 
then check the pressure spring which 
is located up under the pickup. 

The oval head pivot screw at R Fig. 
1 serves as a pivot for the lift lever at 

I Fig. 1. This screw should allow the 
lift lever to be raised by the latch 
bar to its maximum height without 
binding but also without any addition- 
al play. 

If the Record Changer fails to trip, 
see if the phonograph needle is jump- ing out of a worn record trip groove. Next make certain that all parts of the mechanism work free- ly and smoothly. If it is found that the latch bar at O Fig. I is not dropping in far enough to en- gage the cam at P Fig. 1, then check the tension of the trip spring at B Fig. 1. 

RECORD REMOVING MECHANISM 
The Record Changer is adjusted so that it will always leave one record on the turntable. This is done to prevent the phonograph needle from damaging the covering on the turntable. 
In case the Record Removing Mechanism fails to operate smoothly, proceed as follows: First make certain that all parts work freely with no binding in pivots or bearings, and that the record removing arm assembly rests on the stop screw at Q Fig. 3. Next stop the motor in such a position that the latch bar at O Fig. I can swing by and clear the cam at P Fig. I. Place just one record on the turn- table and measure from the top of this record down to the base plate. This distance should be one inch. Now by pulling the reject lever at L Fig. I first, it will be found possible to swing the record removing finger at Y Fig. 3 over to where it just touches the edge of the record. If the adjustment is correct, the record removing finger should just barely rise over the edge of the first record. If adjustment is required it can be made by means of the stop screw at Q Fig. 3. In the event the record removing arm raises the record from the turntable and drops it back in place without removing it, check the lift adjust - 

FIG. NO. 3 
ment at V Fig. 1. This adjustment consists of an eccentric stud which is provided with a lock nut, and is made by loosening the lock nut and turning the eccentric stud. The lift adjustment should be set so that the hole in the center of the record just clears turntable spindle when the Record Changer is in operation. 

PICKUP LOWERING MECHANISM 
The pickup lowering mechanism has two functions. First, it lowers the phonograph needle gently to the surface of the record. Second, it feeds the needle toward the center of the record so that it will enter the playing groove. 

FIG. NO. 4 

MODEL K 

MODELS L, 17 GENERAL INDUSTRIES CO. 

FIG NO. 2 

If the pickup descends too fast or too slow, adjust the speed of descent by turning the knurled thumb nut on the dashpot sleeve at W Fig. 2. 

The unit is adjusted at the factory so that the needle will be set down approximately 3/32" in from the edge of the record. An adjusting screw is provided on the side of the pickup at M Fig. 2. If the needle is being lowered onto the playing surface of the re- cord, and the adjusting screw at M Fig. 2 fails to correct the con- dition proceed as follows: First stop the record changer, with the pickup in the maximum raised position and check the clearance be- tween the underside of the pickup shelf at Z Fig. 2 and the tip of the dashpot. This clearance should be very small as otherwise the pickup will tend to bounce as it is lowered. There must be sufficient clearance however to prevent the pickup shelf from rubbing on the tip of the dash pot, or the pickup will not swing out far enough to allow the adjustable stop at K Fig. 2 to come to rest against the dashpot. Check this clearance in both IO" and 12" record positions. If adjustment is required, the height of the dashpot may be regulated by loosening the nuts on the bottom of the lift lever stud at X Fig. 4 and changing their position on the stud. To raise the dashpot turn the nuts clockwise, to lower the dashpot turn the nuts counter -clockwise. Be sure to lock the nuts tightly together after the adjustment is made. 

©John F. Rider, 
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MODEL K only 
The Model 'X" Record Changer plays eight 10" Records automatically. The last record 

remains on the turntable and repeats as long as the Record Changer is in operation. 
Records may be repeated as often as desired by raising the record removing arm at A Fig. 1 to the 

upright position. 
To reject a record and play the next record below it, pull the latch lever at L Fig. I forward. 

MDDELS L and 17 only OPERATING INSTRUCTIONS 

The Model "L" Record Changer plays seven 12" or eight 10" Records automatically. The last 
record remains on the turntable and repeats as long as the Record Changer is in operation. 

Records may be repeated as often as desired by raising the record removing arm at A Fig. I to the 
upright position. 

To reject a record and play the next record below it, pull the latch lever at L Fig. 1 forward. 

To adjust the record removing arm to handle 10" records set the record removing arm change 
lever at D Fig. 1 opposite the number 10 stamped on the base plate. For 12" records set the lever 
opposite the number 12. 

To adjust the pickup to play 10" records, push the pickup stop at K Fig. 1 back. (Away from 
the pickup needle) . For 12" records pull the stop forward (toward the needle) as far as it will go. 

Some units are equipped with two speed motors, and others with 78 RPM motors. When the two 
speed motor is used change from one speed to the other by simply moving lever at F Fig. 1 to posi- 
tion desired. 

To start motor, throw switch (supplied on some models) at N Fig. I on the "on" position. 

MODELS K, L and 17 MOTOR LUBRICATION 

The motor installed in the Record Changer is governor controlled, with all gearing enclosed. 
and leaves the factory lubricated for proper operation. For maximum satisfaction, lubricate the mo- 
tor at regular intervals with SAE No. 10 oil. Please do not use any other grade of oil. 

The governor disc engages with a ring of hard felt. This felt is impregnated with a lubricating so- 
lution sufficient for proper operation for approximately a year under normal conditions. It may be 
necessary, however, if the motor shows a tendency to chatter or waiver, to apply a drop or two of 
oil to this felt ring. 

MODEL K 
MODELS L, 17 

OPERATING INSTRUCTIONS 

ltJDLES K, L and 17 MOTOR SPEED 
lie motor speed is adjusted by means of a lever at C Fig., 1 which is mounted under the turn- 

table. The direction of swing to fast or slow is indicated by the legends F and S on the base plate. 
33-103 RPM - 78 RPM SHIFT 

1DDELS Land 17 (Two -speed motors only) 
ONLY 

Move th e speed change lever at F Fig. 1 as far as it will go in the direction of swing indicated by 
the legends 33-1/3 and 78 on the base plate. 

If adjustment of the speed change lever is required for any reason, proceed as follows: First 
loosen the screw which clamps the lever to the motor shaft. This shaft is provided with a screw -driv- 

er slot in the end. Next, using a screw driver, turn this shaft in a clockwise direction until you feel 

it strike the stop. The motor is now in the 33-1/3 RPM position. Now set the lever against the lug 

provided in the base plate and opposite the legend 33-1/3 and tighten the clamp screw. This places 

the lever in the correct position on the motor shaft. The final step is the adjustment of the eccentric 
bushing at G Fig. 1 which limits the throw of the lever. First loosen the screw which holds the eccen- 
tric bushing. Next, throw the speed change lever to its farthest 78 RPM position, (using care that 
the lever does not slip on the motor shaft). Then turn the eccentric bushing around until it touches 

the side of the lever, and tighten it in place with the screw provided. 

.MODELS K. Ll and 17 
TRIP MECHANISM 

The trip mechanism is the trigger that sets the Record Changer in motion. This is done by al- 
lowing the latch bar at O Fig. 1 to drop in front of, and be actuated by the cam at P Fig. 1. This 
cam is driven by the motor and is in motion as long as the motor is running. If this mechanism does 
not operate smoothly, the precautions outlined in succeeding paragraphs should be observed. 

First of all, make sure that the square pin in the latch lever at U Fig. 1 latches properly in the 
notch in the lift lever at I Fig. 1. When latched, the notch should be engaged approximately one-half 
of its depth. The depth of engagement is adjusted by means of the eccentric washer and locking 
screw at J Fig 1. Now run the Record Changer through its cycle. If the square pin fails to engage 
the notch in the lift lever, first check the tension of the latch spring at H Fig. 1 to insure that the 
notch can engage the pin. Next check the tension of the reset spring at E Fig. 1. This reset spring 
should not be under tension when the latch bar is latched but should have enough tension when the 
latch bar drops back off of the cam to cause the square pin to over travel the notch in the lift lever. 

IMPORTANT - Before attempting to change the tension of any spring, be sure that the parts in- 
volved work freely without any tendency to bind, as of course any binding condition would pre- 
clude proper operation. 

The Record Changer is adjusted at the factory to trip on a spiral trip groove record when the 
phonograph needle is 1 %" from the edge of the hole in the center of the record. 

©John F. Rider, 
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MODELS R70, R7OL 
MODELS R90, R9OL 
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GENERAL INDUSTRIES CO. 

AMPLIFIER 

The amplifier should be capable of at least 5 watts out- 
put in order to keep harmonic distortion down to a reason- 
able level and preferably have triode output or beam tubes 
with inverse feedback. Frequency response should be 
reasonably flat within the audible range. Hum level should 
be low enough so that hum is not discernible at the loud 
speaker with the volume adjusted to recording level. The 
amplifier should be stable at full volume and "microphonic" 

RECORDING 

For radio recording, it is desirable to leave the speaker 
connected for monitoring purposes. In Fig. A the circuit 
components are arranged for reducing the speaker volume 
during recording as shown in the table. 

MODELS R70, R7OL 
MODELS R90, R9OL 

tubes avoided. If the amplifier and recorder unit are to be 
installed in the same cabinet, all conditions of mechanical 
resonance and feed back must be avoided to preclude the 
possibility of recorded "rumble". The cabinet should be 
substantially built of comparatively heaby materials. If 
cabinet resonance is encountered, wooden braces glued to 
the inside surfaces of the cabinet will sometimes serve to 
correct this condition. 

FROM RADIO 

Referring to Fig. B, an "L" pad is shown in the voice 
coil circuit for reducing speaker volume during recording. 
When the radio is being used without recording this "L" 
pad should of course be disconnected. 

RECORDING FROM MICROPHONE 

When recording from microphone the speaker must be 
disconnected to prevent feed back and a resistor of the 
same value as the speaker voice coil substituted for the 

voice coil, in order that the proper load impedance be re- 
flected back to the output tubes. 

PLAYBACK PICKUP 

The crystal pickup leads may be connected directly to the 
phonograph input terminals provided on most amplifiers 
and radio receivers, or may be connected between "grid" 
and "ground" of the radio receiver's second detector tube if 
no other connection is provided. The "ground" connection 

MICRO 

For making microphone recordings through the audio 
amplifier of a radio receiver, quite satisfactory results will 
usually be forthcoming by use of a diaphram type crystal 
microphone of reputable manufacture, connected to the 
phonograph input terminals of the radio receiver. Correct 
polarity of connections to the microphone cable should be 
observed, the same as for connecting the pickup cable. The 
shield of the cable should connect to "ground." This ar- 

should be made to the outer conductor, or shield, of the 
pickup cable, while the inner wire of the cable should be 
connected to the "grid" of the tube. If these connections 
are reversed, an A. C. hum will be heard in the loud speaker 
when the equipment is arranged for playing records. 

PHONE 

rangement will usually afford sufficent volume for micro- 
phone recording, although the microphone cannot be ex- 
pected to produce the same loud speaker volume as is ob- 
tained in playing records with the pickup connected to the 
amplifier. The phonograph pickup delivers approximately 
from 1 to 2 volts to the input of the amplifier, while the 
microphone is capable of furnishing only approximately 
1/100th of this voltage or from .01 to .02 volts. 

PRE -AMPLIFIER FOR MICROPHONE 

If it is within the scope of the constructor's knowledge 
and ability, the assembly and installation of a microphone 
pre -amplifier will prove to be a material aid in microphone 
recording service. The purpose of the pre -amplifier is to 
amplify the impulses generated by the microphone, before 

being fed into the audio frequency amplifier, so that the am- 
plifier will produce about the same amount of volume to the 
recording head, or cutter, whether recordings are made 
from microphone or from radio reception. 

RECORDING MECHANISM ADJUSTMENTS 

Before attempting to make recordings, after the recorder 
has been set up and properly connected to the amplifier or 
radio receiver, first make an inspection of the various 

PROPER ENGAGEME 

With the recording arm raised to an angle of approxi- 
mately 45 degrees, the follower arm (refer to Fig. 7) should 
be noticed to be completely disengaged from the lateral feed 
so that the recording arm may be moved horizontally across 
the turn -table. With the recording arm lowered to a posi- 
tion so that the bottom of the nose of the arm is 2 inches 
above the turn -table, the tongue of the phosphor bronze 
spring should just clear the lateral feed screw. The adjust- 
ment for this height may be accomplished by an adjustment 
of the phosphor bronze spring screw. In making this ad - 

adjustments provided on the recorder, and make whatever 
corrections necessary to insure correct depth and spacing of 
the grooves cut into the record surface, as follows: 

NT OF FEED SCREW 

justment, note that the end of the adjusting screw bears 
against the phosphor bronze spring when the recording arm 
is lowered to recording position. 

The pressure of the phosphor bronze spring, bearing 
against the lateral feed screw, should be sufficiently great 
so that the knife-edge tongue will not have a tendency to 
climb out of the grooves in the feed. screw. The pressure 
should not be too great, however, or too much power will 
be required from the motor, producing "wows." 

ADJUSTMENT OF CUTTING ARM AND HEAD 

When the recorder is packed for shipment, all adjust- 
ments are in correct order, however, as these adjustments 
may become altered to some extent in handling the equip- 

ment during installation, some correction of the adjustments 
may be required to restore them to their original postions. 

@John F. Rider. 



244 

MODELS R70, R7OL 
MODELS R90, R9OL 

GENERAL INDUSTRIES CO. 

HEIGHT OF RECORDING 

By referring to Figure 7, it will be observed that the cor- 
rect height of the recording arm above the surface of the 
record (arm lowered to recording position) is 3/4 inch. As 
the arm height has a definite bearing upon the uniformity 
of the groove cut into the record, this adjustment is very im- 
portant, and the Y4 inch measurement should be made with 
an accurately calibrated steel scale. If the height of the 
arm is found to be incorrect, an adjustment of the ARM 
HEIGHT ADJUSTMENT SCREW should be made so that 
the lower edge of the front end of the arm is EXACTLY 
1/4 inch. To make this adjustment, raise the arm to its ver- 
tical position and loosen the lock nut which holds the adjust- 
ment screW in position. 

The connecting wires' from the cutting head should not 
be allowed to double up between the arm and arm plat- 
form, but should feed freely through the hole in the plat - 

DEPTH OF CUT 

The depth of cut is regulated by an adjustment of the flat 
head screw on the top of the recording arm, FIGURE 2. 

Turning the screw. to the right (clockwise) increases the 
depth of cut. 

Turning the screw to the left (counter -clockwise) de- 
creases the depth of cut. 

Observe that the leads connecting to the cutting head are 
shaped to form an "S," FIGURE 3, and that these wires are 
kept in the clear-not touching the balance spring. Also, 
the wire leads should not be permitted to droop (arm hori- 
zontal) so that they will rub on the turn -table. 

Make a trial cut of a dozen or so grooves on a blank re- 
cording disc and observe the depth of cut by use of a strong 

ARM ABOVE RECORD 

form as the arm is lowered. Otherwise, the wires doubled 
up may prevent the arm from coming to rest on the head 
of the height adjustment screw. 

There is little likelihood that the arm height adjusting 
screw will get out of adjustment due to the lock nut becom- 
ing loosened. However, there is the possibility that the 
recording arm may be roughly handled by the operator. If 
the arm were to be forced backwards after having been 
raised to its vertical position,- or if, while being lowered 
to its horizontal position to the right of the turn -table, the 
arm were dropped or torced downward, the plate on which 
all of the recording mechanism is mounted, may be bent or 
sprung slightly. This would destroy the V4 inch height 
adjustment, and readjustment of the arm height adjusting 
screw would be necessary to bring the nose of the recording 
arm to exactly % inch above the record surface. 

ADJUSTMENT 

magnifying glass. The correct depth of cut will cause the 
width of the groove to be about the same or slightly great- 
er than the width of the "land" or uncut portion of record 
surface between grooves. 

In criticalness of adjustment, one turn of the depth of 
cut adjustment screw makes a noticeable difference in the 
depth of the groove, therefore, the adjustment should be 
made in quarter or half turns rather than in complete turns 
either way. 

The thread of shaving cut from the record surface should 
be firm, although neither coarse and stiff, nor light and 
"fluffy." The machine is cutting correctly if the total shav- 
ing cut from one surface of a 61" record, when wadded up 
or rolled into a ball, is approximately %" in diameter. 

ADJUSTMENT OF RECORDING ARM MOUNTING 

The recording arm assembly is mounted on the upper end 
of the pivot post (Fig. 7) and held in correct position by 
means of the two hex -head set screws as illustrated in Fig. 
8. In the event the recording arm should become loosened 
on the pivot post, the vertical position of the arm with re- 
spect to the pivot post, and also the horizontal position of 
the arm with respect to the follower arm should be observed, 
before tightening the hex -head set screws. 

(a) The end of the pivot post should be flush with the 
bushing on the top side of the arm platform (FIGURES 4, 
7, and 9) and when the recording arm is lowered to its hori- 

MAKING A TRIAL 

After it has been determined that all of the aforemen- 
tioned adjustments are in correct order, and the machine is 
cutting correctly, a trial record should be made to determine 
the correct level of volume for recording. 

During recording, the tone control should be set to its 
treble or high pitch position to avoid the possibility of 
losing high frequencies in the recording. 

In making microphone recordings, place the microphone 

INSPECTION OF 

After the trial recording has been made, an inspection of 
the record should be made, both visually and aurally. In 
viewing the grooves cut into the record surface, it will be 
observed that modulation laid in the grooves due to the 
lateral movement of the cutting stylus, caused by amplified 
electrical impulses fed into the cutting head, have caused 
the grooves to assume a "wavy" characteristic. It is this 
"wavy" characteristic of the groove which produces repro- 
duction of recorded sounds, by causing the phonograph 
needle, during playback, to simulate the lateral excursion 
of the cutting stylus during recording, resulting in a repro- 
duction of sounds exactly as they were recorded. The mag- 
nitude of the electrical impulses reaching the cutting head, 
governed by the loudness of sounds entering the microphone 

zontal position, a small gap should exist between the pivot 
post bushings X and Y, FIGURE 4. 

(b) Place the follower arm in a position so that it 
touches the follower arm stop located close to the motor 
underneath the recorder suspension plate, and place the re- 
cording arm in a position which allows the cutting stylus 
to rest on the record approximately 1% inches from the 
turn -table center post. This will provide a maximum play- 
ing time of approximately 2 1/5 minutes for the 61" record, 
31 minutes for the 8", and 5 minutes for the 10" discs. 

RECORDING 

at a distance of about 10 to 18 inches for the speaking voice, 
and at correspondingly greater distances for recording vocal 
or instrumental musical renditions. When recording speech, 
the microphone should not be spoken into at close range, 
as lip sounds and sounds of breathing will be recorded, and 
because of shock to the microphone diaphram due to sud- 
den bursts of sound impulses entering the microphone, the 
voice is caused to be recorded unnaturally. 

TRIAL RECORDING 

and by the degree of amplification of sounds through the 
audio amplifier, determines the amplitude of the "wavy" 
characteristic of the groove. It can be seen that the use 
of too great a volume during recording would tend to cause 
over -cutting between grooves. If the wall of record mater- 
ial between grooves were cut completely through into the 
adjacent groove, the playback needle would readily jump 
grooves and the record would be rendered useless. If the 
grooves are not completely overcut, although sufficient 
volume has been used in recording to cause a very thin wall 
of record material to be left between grooves, the point 
of the playback needle in reproducing the record would tend 
to push the thin wall of material over into the adjacent 
groove. If this occurred, "echo" or "ghost" would be per - 
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MODELS C120, C120L, 
C125, C125L 

GENERAL INDUSTRIES CO. 

BOTTOM VIEW UNDER BASE PLATE 

SC Needle Set Screw-Thumb 
type set screw supplied on 
Models C120, C125. Flush type 
set screw on Models C120L, 
C 125L. 
(0) Record Support Arm. 
(P) Master Trip Cam. 

15 Assemble mounting studs 
and shock absorbing springs 
when installing in cabinet. 
(R) Reject Button. By pressing 
this button, changing mechanism 
operates immediately regardless 
of needle position on the record. 
Also by pressing this button, the 
first record will drop on turn- 
table. 

TOP VIEW WITH TURNTABLE REMOVED 
(A) Lever for setting to play 
10 -inch or 12 -inch records, Man- 
ual playing or Remove records. 
Mechanism as shown is set for 
playing 10 -inch records. 
Sw "On" and "Off" switch for 
operating the record playing 
mechanism. Not used on some 
models. 
(C) Trip mechanism designed to 
handle automatically records 
with either spiral run-in or oscil- 
lating grooves. 
(D) Record Support Fingers. 
(E) Turntable Shaft. 
(F) Trip Rod Tension Spring. 
(G) Adjustment for run-in or 
spiral -grooved records. 

J-1 Adjustment controlling point 
where pickup needle comes to 
rest on outside edge of record. 
See (J). 
(J) Screws for locking adjust- 
ment J-1 Must be loosened to 
adjust J-1 
(K) Trip Rod. 

(L) Rubber -tired power take- 
off wheel. Through the trip me- 
chanism, this wheel contacts the 
inside flange of the turntable 
during the change cycle from 
one record to the next, but does 
not operate during the playing 
of a record. 
(M) Pickup Arm. 

(I) Mechanism drive -wheel 
shift control lever 

(N) Upper record -handling 
"slicing" finger 

(X) Trip -latch actuated by trip rod "K". 
(B) Rubber -bumper stop 
(Y) Control -lover holding 

latch 

(U) Adjusting screw for setting 
vertical movement of tone arm. 
If properly set, no further ad- 
justment will be necessary. 
(V) Adjustable Tie Bar used for 
positioning record support arms. 
The adjustment of this bar prop- 
erly made should require no 
further attention. 
H-1 Adjustment c o n t r o l l i ng 
position of power take-off wheel 
(L). See (Y). 
H Screws for locking adjust- 

ment (X). Must be loosened to 
adjust (X). 

12 Position for Lever "A" when 
playing 12 -inch records. 
11 Position for Lever "A" for 
Manual playing or Removing 
Records. 
(W) Drive motor 
(T) Pick-up lifting cam 
(Z) Holding -latch cam - 

follower lever 
(Q) Record -drop actuating 

lever 
(s) Camshaft 
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C125, C120L, 
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MODELS C120, C120L, 
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MODS C120, C120L, 

C125, C125L 
GENERAL INDUSTRIES CO. 

CHIPPING OF RECORDS 

(35) The record supports (D) and the record separating fingers 

(N) are so designed that no chipping of standard records 

will take place unless through rough handling the fingers 

(N) become bent. For proper operation the fingers (N) must 

be perfectly flat. To straighten the fingers (N) it is 

necessary to remove the large headed screws which hold the 

fingers in place after which the fingers (N) can be dis- 

assembled. Ordinarily straightening can be accomplished by 

holding the main part of finger (N) through which the clamp- 

ing screw passes with one hand and then taking hold of the 

sickle shaped part of (N) with the fingers of the other hand, 

bending the sickle shaped part until it is lined up with the 

main body. After bending lay the finger (N) on a flat sur- 

face to make sure the straightening has been properly done. 

78 R.P.M. Motor. 

High quality, tangent track- 
ing, crystal pickup. 

Models GI -C120 and C120L 
available for all A. C. volt- 
ages and cycles and for 
AC -DC. 

Models GI -C125 and C125L 
available for all A. C. volt- 
ages and cycles. 

Base plate 14" x 14" x 3/8". 
Height above lower edge of 

base plate 5-7/16". 
Depth below lower edge 

base plate 3-1/2". 

C120 - Direct Drive Motor, 
Standard Pressure Pickup. 

C120L - Direct Drive Motor, 
Low Pressure Pickup. 

C125 - Rim Drive Motor, 
Standard Pressure Pickup. 

of C125L - Rim Drive Motor, 
Low Pressure Pickup. 

©John F. Rider 
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MODELS RC -130, 
RC -130L 

GENERAL INDUSTRIES CO. 

RC -130 - 78 RPM MOTOR, STANDARD PRESSURE CRYSTAL PICKUP 
RC -130L - 78 " " , LOR PRESSURE CRYSTAL PICKUP 

Ti m ° á 
°v ñ Ti b d 0 v g 

m à ó m b a ti m 
W 

ó 
° 3 ó2 ó ó> xm m aS 

$ m= á mm BÚov t m$ $ ctl 0- 
.0-, 

$ pp a 3vó c aára > mc ° a ó mo° >° m 
m> g.'5. ° v ° 30 

ö 
$ ° Taóoó vm go ó,ca m U a r3mb °u ó 

5 m m> 152"g«3 > m 5 v g T, ó u 
°:"2. .D ó ° Ó1 á mv G °r m S m m 8 

m c ñ c m ó c " 
°m [ Ama °ab a m á c .$v ° 

1-5'e. 
á c° m ó> m° o ° ó ó 5 m 

5 x 5° v m u m v m 
m 9 ó 8 ç w' °m 5u °a ó m-m° a tlo m. c o 

S .f:. 
m tl 

ó m o m° A A -9...4 -de ° 3f3 o có có 
é ^ ° má óc 8 vó5 m 5ó mao... ó e a° 

zmma >a mo O > ó ó°ó >a' a 5óg, m.5ú óá°5 gc com mm 55° ó Ió 50. 3gcm 
m gE.móo 0 7 > m g doáPo ° gv mm a mn tl d, o 15.82-5. m 5 g ó 

u om k+ !3m m m mm m 0.° m.. -,o m.m> >y. 
5m E oq 

jä ,Ei 

ac 3ra 5bx c >tlaa mmx 5 má Úó ó 

oñ °m ° mu Á°ó50 ..im rig 3ó ° a óñ w5mgú 
m.o a° aº m 

p -g ..5 
> P° 5 u aaa 5m-Au ça ómº-ó c g° m> m5 55 3 c° ,-;'-'22:6>, uo 

á c m ó5 ® m A-9..5-'21 m tl ó cb Á.5 
ÿ w ° m um ó m c 3° °.i,"">3 0 

am 3mm° 0.3 a ó °°m ammm ^ a5 3 °>5 avro_âm nrn 
o >.c m m.° 5 wcm a- x° 7aam ._ g d ov,g Eÿ° m vc ou w , .. a mmu 

2 
xc °a vi-opóß.tlm a o mm m c 5 

a 5:., ñ >m 3mmm 3-E,. ° >.. mmm.° c u 5.73'..,7,',2:9,g a m 

°,>.9.-5 mó 5 .:ó - m m 3w 8.-2-0.c a mtiwv>.A>> 3,w "C 0 3 u a° 5 5 .. Ó° .9. Q. ó d óse cá h.n m m m u n 
2 -1.32t -,2¡:.-ä-t>..9.,%°' á $ m m Z. m m 7,'..-a m g y my °.5 m S 

`w z em acC ._N. o 3óU óa-`ä> muáF,m > m 5cu ° 6Ñóii. 
N°c:1:3 mbmam us .S .92 ,QÑ? °ö 7^q°SGamÿó¢f aS ñagdówñmóá °ao tic ° ofi5m, °5 ó vm m SAPm cccádb.ç' ó5,;,aStl c",iimm ÿ 

5 ° f~ m 73 x m-- c m m 7.1 È v° 
7 v 

m c c óro ° 
Q.5 

m o m° q 1v m ó 
_E''''' 73, 

^ 5 
ti ó m 

0 
7 

ÇL b 3 

C8 --,,s 
b m 

5. 
Ó 7..°, m m tl Ó.0 m m°. m° Ó Ó U a,° 

.G Oä 7 75 C m 7 b 7 7 7 Ó tl° x ÿ m 

.-] 0.. = F 3 xFF óx 2 F x tl .o azx 3 aC o ,óaa ó.-:.4E- ca So o'40,-.°<°- v o ..w 3vC 
Ó -.1-..C.71 

-. N 
.-M. 

V' iy CO Ô> Ó ti Ñ m v , cô m 
N C4 

â ô 
.N_. 

CO c% 

©John F. Rider, 



257 

... .. 
+ . -74` . 

. 04,i ar;t r 
._ K 

, ,titttstsssanue++ 
s _r, . 

©John F. Rider 



258 

MODELS 101, 
102 GENERAL INSTRUMENT CORP. 

This Record Changer will play automatically a series of standard 10- or 
12 inch records of the type generally available today, or records of any size 

up to 12 inches changed manually. This Changer does not require any 
adjustment by operator for playing different size records. Stacks of mixed 
sizes may be played but this is not recommended or guaranteed. Records of 

the last few years with the standard eccentric or spiral finishing groove tvill 
operate the automatic mechanism. 

Before operating the record changer, detach the pick-up arm 
which is fastened to the record spindle post for shipping pur- 
poses. Remove the two shipping bolts (the bolts with the red 
heads) which are located underneath the mounting board for the 
record changer. The record changer should float freely on the 
mounting springs. 

REC 

For automatic operation use only the standard commercial type 

10 and 12 inch records which are of uniform thickness. Home 

recording type records or records which are smaller in size and 
thickness can be played singly by operating the phonograph 
manually. 

The use of records which have become warped, cracked or badly 
chipped along the edge may cause the changer mechanism to 

jam and damage the instrument. 

This record changer is designed for operation on 110-120 volts, 

60 cycles and will automatically play 12 ten inch records, 10 

twelve inch records or a mixed stack of ten and twelve inch 

records not exceeding a total of ten records. 

ORDS 
Do not leave records on the changer selector blades when not 

in use as they are liable to warp, particularly so in warmer 
climates. Keep your records in a record file (album or cabinet) 
when not in use. 

Warped records may be satisfactorily straightened by placing 
them between two flat surfaces and protected on each side by 
a thin sheet of paper. Place a suitable weight on top and leave 
in this position for a few days. 

CONTROLS AND OPERATION 
The control button is located in the lower right hand comer of 

the motor panel and is indexed for four positions:-"OFF", 
"MAN", (manual operation), "AUT", (automatic operation) and 
"REJ" (reject). 

MANUAL OPERATION 

Pull upward on the record feeder assemblies and rotate one-half 
turn. Place a record of either the ten or twelve inch size over the 
center spindle. Insert a good quality needle in the tone arm and 
tighten securely with the thumb screw. Push the switch to the 
first or "Manual" position which starts the phonograph motor. 
Then place the pick-up arm over the record with the needle in 

the starting groove. When the record has been played through, 
place the pick-up arm in its rest position and slide the control 
button to the off position. 

AUTOMATIC OPERATION 

Rotate both record feeder assemblies until they fall into a locked 

position. Examine the edge of all records to be played and make 
sure it is suitably rounded or beveled and does not have any 
imperfections which might cause the selector blades to fail to 

separate the lower record. Load the center spindle with records 
limited to twelve 10" size, ten 12" size or ten mixed 10" and 12" 

size. Use a long playing type needle when playing a series of 

records automatically. 
Move the control button to the "REJ" (reject) position and release. 
The changer will automatically play through the entire stack of 

records, repeating the last record until the control button is moved 
to the "OFF" position. 

Caution. Do not move the control button to the off position except 
after completion of the change cycle. 
To reject a record before it has been played through, move the 
control button to the "REJ" (reject) position and release. The 
changer will go through a complete cycle and drop the next 
record in order. 

©John F. Rider 
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GENERAL INSTRUMENT CORP. 

NEEDLES 

High quality needles are important to your enjoyment of phono- 
graph music. Use only long playing chromium needles when 
playing several records automatically. Steel needles may be 
used for a single playing when operating the record changer 

MODMS 101, 
102 

manually. 
To unload the record stack after moving the control button to 

the "off" position, lift and turn the record feeder assemblies so 
that the records may be lifted clear off the center spindle. 

ADJUSTMENTS 

Caution-Before attempting to make any adjustments on this 

record changer, it is imperative that the following instructions be 

carefully read and thoroughly understood. 

Three adjustment points are provided to maintain positive action 

throughout the change cycle. 

THE POSITIVE TRIP ADJUSTMENT 

The function of the Positive Trip is to start a complete change 
cycle after a record has been played through. This change takes 
place when the needle reaches the conventional Eccentric Center 

Groove or the last concentric groove on records lacking the 

Eccentric center groove, but which are recorded sufficiently near 

the center so that the positive trip comes into operation. 

Adjustment of the Positive Trip will be necessary only when the 

change cycle commences before a standard record has been fully 

played or when the change cycle lags considerably after a 
standard record has been played. 

The Positive Trip can be adjusted to operate at -a definite point 

from the center of the spindle in the following manner. Remove 

the snap button covering the hole on the left side of the pick-up 

arm pivot. Using a small screw driver turn the screw appearing 
through this hole. (Caution: This screw can be turned only one- 

half turn or 180 degrees. Therefore, slight adjustments are all 

that should be required). A slight turn to the right or in a clock- 

wise direction makes the trip operative earlier in the playing 

cycle or farther from the center of the record. Turning this screw 
slightly to the left or in a counter -clockwise direction causes the 

positive trip to operate later in the playing cycle or nearer the 

center of the reoord. 

The motor 
any oiling 

PICK-UP ARM DROP POINT ADJUSTMENT 

This record changer is provided with an adjustment controlling 

the position at which the pick-up arm is dropped on the outer 

edge of the record. This adjustment has a constant relationship 

for 10 or 12 inch records. Therefore, one adjustment on either size 

record will suffice. To make this adjustment, remove the snap 

button on the right side of the pick-up arm pivot and with a 

small screwdriver, rotate the exposed screw head slightly. 

(Caution: This screw also can be rotated only one-half turn or 

180 degrees. Therefore, slight adjustments are all that should be 

required.) Turning to the right or in a clockwise direction causes 

the needle to drop farther from the edge of the record. Turning 

to the left or counter -clockwise direction causes the needle to drop 

nearer the edge of the record. The proper position for the needle 

to drop is approximately Vs" from the edge of the record and in 

the blank space at this point, that is - in the space at the edge 

of the record where there are no grooves.) 

PICK-UP ARM LIFT ADJUSTMENT 

This record changer is designed so that the pickup will start at 

the proper position on the top record of 12 ten inch records on 

the turntable. This is based upon the use of a needle which is 

inserted with approximately 5/16" protruding from the underside 

of the tone arm. Adjustment for this is readily available by lift- 

ing the pick-up arm to its maximum position. Turning the hexa- 

gon headed screw thus exposed on the underside of the pick-up 

arm makes the adjustment. Turning the screw to the left or 

counter -clockwise raises the operating position of the pick-up 

arm and turning the screw to the right, or clockwise, lowers 

its position. 

OILING 

and mechanism in this changer should not require necessary after long hard usage, a few drops of fine oil on the 

under normal operating conditions. Should oiling be moving parts should be sufficient. 

MECHANISM: 
Do not rotate turntable in reverse direction or bend or strain turntable 

spindle when loading or unloading records. 

RECORDS: 

Do not use warped records; records with rough, square, or uneven edges; 

records that are extra thin or extra thick. 

Do not use other than standard 10 inch or 12 inch records. 

Do not leave records on reword platforms. This will cause warpage. 

CAUTION- Read Carefully 

This Changer is designed and built to play standard 10- and 12 -inch 

records in good condition automatically. To obtain the benefit of satisfactory 
operation it is necessary that instructions be followed explicitly and in no 

case use force, as this may cause damage. 

©John F. Rider . 
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GENERAL INSTRUMENT CORP. 
MODELS 201, 

202, 

203 

TOP VIEW - TURNTABLE REMOVED 
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MODELS 201, 
202. GENERAL INSTRUMENT CORP. 
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MODEL 220 SERIES 
HOWARD RADIO CO. 
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302R, 302RT LATE... 
G. I. RECORDER R-70. 
302RA LATE... G.I.R-70 RECORDER, 

RCA RP -145 OR RCA 139A R/C. GENERAL ADJUSTMENTS 
ON 

RECORDER MECHANISM. 

CUTTING HEAD POSITIONING ADJUSTMENT 

FIG. 1 

HOWARD RADIO CO. 568R G.I. R-70 RECORDER. 

568RA G. I. R-70 RECORDER, 

RCA RP -139A OR RCA RP -145. 

The cutting head position has been adjusted properly 
__at the factory, using HOWARD Home Recording Blanks. 
However, check this adjustment by noticing if the 

Cutting Needle Locking Screw will locate itself in 
the Vertical Center of the clearance slot (See Fig. 
1), when the record is being cut. 

When necessary to change the position of this screw in the slot, loosen 
locking nut (See Fig. 2) and turn screw "A" to RIGHT to raise needle 
locking screw; or turn to LEFT to lower. 

After any adjustment is completed, be sure to tighten locking nut. 

FIG. 3 

CUTTING NEEDLE PRESSURE ADJUSTMENT 

For quality recordings, it is of vital importance that the right amount of 0 pressure is obtained with the cutting needle. Observe the character of the 
shaving as the record is being cut. The size of the shaving should be about 
the size of a human hair (approx. .003"). If It is too heavy, the groove in 
the record may be too close to the adjacent groove which would cause distor- 
tion. If the shaving appears to be too fine and "kinky", an insufficient 
pattern will be cut with distórtion as a result. 

Before making any change in the amount of pressure, FIRST BE SURE THE CUTTING 
NEEDLE ITSELF IS NOT DE.KhCTIVE, LOOSE OR MOUNTED WRONG, since the conditions 
as mentioned above due to improper pressure can also be caused by a defective 
needle. Check needle first. 

When necessary to INCREASE thickness of shaving thread (See Fig. 3) TURN 
CUTTING PRESSURE adjustment "B" to the right. TO DECREASE thickness of 
shaving thread, turn adjustment to the left. 

THE CORRECT HEIGHT OF FOLLOWER ARM IN RELATION TO THE CUTTER ARM is obtained by seeing that 
the pivot post (which is a fixed part of the follower arm) is flush with the bushing on the 
top side of the arm platform. See Fig. 4. Also see that there is a small clearance between 
the pivot post bushings "C" and "D" when the cutting arm Is lowered to the cutting position. 
The two hex, head screws "E" - "E" permits both this adjustment and at the same time the very 
important FOLLOWER ARM ADJUSTMENT IN RELATION TO THE SWING OF THE CUTTERARM as follows: When 
the follower arm touches the follower arm stop, the cutting stylus should be just outside the 

edge of the paper label on the Howard Record blanks. 

THE BRONZE SPRING ADJUSTMENT ON THE FOLLOWER ARM. When the cutting arm is in cutting position, 
the bronze spring tongue should seat firmly into the bottom of the spiral groove of the lateral 
feed screw. This pressure should be great enough so that there will be no tendency of the 
knife edge tongue to climb out of the thread causing uneven grooves and distortion. However, 

too much pressure is to be avoided. 
The screw "F" controls this ten- 

STRADDLE PLATE 

sion, and if the spring lifts it- 
FIG. 1 AVOID BENDING 

self away from the tip of this 
screw in the cutting position, it 

indicates too much pressure. This 
may also be caused by the follower 
arm being too low or bent downward 
for some reason. 

END PLAY ADJUSTMENT OF LATERAL FEED 
SCREW. Loosen locking nut for 
screw "G"; turn screw slowly to 

right until the end play cannot be 
felt; reverse screw slightly to 

left to allow running clearance,and 
tighten lock nut. 

CUTTING PRESSURE 

BALANCE SPRING ADZ. ..13"7 

FOLLOWER ARM .STOP 
SPRING FINGER ADJ. 

EAD-ARPt 14[141.1T 
ADJ 'A' 

E 

LEr."ANE[ 

MTG. 
MUST BE 
TIG T 

Alen LiPT 
SPRING 

©John F. Rider, 



266 

302R, 302RT LATE... 
G.I. RECORDER R-70. 

HOWARD RADIO CO 
302RA LATE... C.I. R-70 RECORDER, 
RCA RP -145 OR RCA 139A R/C ., 

FRONT OF FRONT 
SECTION 

568R G.I. R-70 RECORDER. 
568RA G.I. R-70 RECORDER, 
RCA RP -139A OR RCA RP -l45 

6Q7GT 

POS I T ION- I- RADIO 

SACK OF TRO.W 
SECTION 

FRONT OF BACK 
SECTION 

MIC. CIRCUIT GROUNDED 
POSIT ION- 7-DVPLICATE PEE 000 

.O76T .O70T *VOGT 

,..,,, fir....,......... 
In the °Duplicate Record" position, the tuning - 
eye is again in the circuit, for indication of 
proper cutting level, the cutting head circuit 
is complete, and the duplication is made from the 
original blank in position on the automatic turn- 
table. The microphone is ln use for another 
superimposed registration if desired. 

With our automatic record changer models when 
duplicating from a small 64° record, due to the 
fact that this record, having a small surface, 
is liable to slip on the turntable, we have pro- 
vided a spring finger that slips over the spindle 
that locks this record in place. 

All chassis models have the input socket for the 
automatic changer pick-up, or if the model is 
not equipped with the automatic changer, a con- 
ventional turntable and crystal pick-up may be 
plugged into this socket and the duplication of 
the record can be accomplished. 

CONTROL LAYOUT 
FOR 

568R [RA) SERIES 

0 0 0 0 0 

o 
Z_ 

Z z 
F- 

CUT TER HEAD 

CIRCUIT OPEN 

BA C K OF BACK 
SE CTICIN 

THE MASIIEH SWITCH 

with which these 

features are selected, 

has seven positions 

as follows: 

1. Radio 
2, Record Radio & 

Microphone 
3. Record Mic. 

4. Microphone for 
P.A. System 

5. Play-back 
6. Automatic Phono 
7. Duplicate Record 

AUTOMATIC RECORD CHANGER WITH 
RA SERIES: USE ALSO FOR PLAYING 
RECORDS WHILE THEY ARE BEING 
DUPLICATED BY CUTTING ARM 

©John F. Rider 
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302R, 302RT LATE... HOWARD RADIO CO. G.I. RECORDER R-70. 
302RA LATE... G.I. R-70 RECORDER, 

RCA RF -145 OR RCA 139A R/C. 

568R G.I. R-70 RECORDER 
568RA G.I. R-70 RECORDER 

RCA RP -139A OR RCA RP -145 

6A607 

6Q7GT 

POSITION -2 -RECORD RADIO IL WIC 

ea 1GT 

PROMO v,. 
0U5 

.r ."P.. ..". r.. . ..a 
.,aa +..n.+ PN ...exaa.or ILXX 

In the 'Record -Radio & Mic.' position the radio 
circuit remains the same as ln 'Radio' position. 
The microphone circuit becomes effective as the 
short is removed from the Mic. Gain Control. The 
The percentage of radio and/or microphone is then 
controlled with the dual control feeding the 
6Q7OT Audio and the Mic. Gain Control. 

The 6U5 now becomes the visual amplitude indica- 
tor of the recording voltage. Thé voltage is 
taken from the output plate (6V6), rectified and 
applied to the grid of the 6U5. 

The cutter head circuit is completed. 

THE PROPER VOLTAGE LEVEL FOR THE CUTTING OPERA- 
TION IS VERY IMPORTANT. TOO HIGH A LEVEL AS 
INDICATED BY. THE CONTINUOUSLY OVERLAPPING OF THE 
TUNING -EYE RESULTS NOT ONLY IN FEED-BACK, BUT 
ACTUAL OVERCUTTING OF THE RECORD, RESULTING IN 
DISTORTION. HOWEVER, IT SEEMS THAT THE GENERAL 
PRACTICE IS FOR THE OPERATOR TO MORE OFTEN 
°UNDERCUT' THE RECORDING BY NOT PROVIDING, SUFFI- 
CIENT CUTTING VOLTAGE. THIS RESULTS IN A HIGH 
BACKGROUND LEVEL AND POOR QUALITY. 

The serles condenser (.002) in one side of the 
cutting head circuit is a controlling compensator 
for high response when recording. Increasing the 
value of this condenser will increase the high 
frequency effect in recording. 

POSITION -]-RECORD G C 

6Q7GT 6Q7GT 6Y6GT 

In the 'Record Mc.' position, the radio diode 
circuit is opened, the bias circuit is opened at 
the mixer tube, cutting out the radio, and 
cutting head circuit is closed. 

POSITION-6-AUTOA iC PNONO 

i,..., ',MGT 

With the Howard "RA" Serles, the automatic 
changer is included. With the switch in this 
position the audio system remains the same as 
ln 'Play -Back" position, except the pick-up arm 
of the changer is in use. 

A pilot light is switched on over the changer 
unit when switch is in this position. 

POSITION-/-WICROPNONE AND P A 

6070T 6Q7GT 60607 ../. 
mbrAa cam. 

o 

. . 

In the °Mic. P.A." position, only the microphone 
is in the circuit. An additional microphone 
extension is usually used with the microphone at 
a remote point, using the receiver as a public 
address system. 

As shown in the above diagram, the tuning -eye 
becomes inactive. 

POSITION -5 AT .AC" 

t w.. 6Q7C T 

In the 'Play -Back' position the pick-up connects 
to one section or the dual volume control from 
which the audio output is regulated in the con- 
ventional manner. 

The resistor directly in shunt with the play-back 
or pick-up circuit is a compensator controlling 
the low frequency response at "Play -Back" posi- 
tion. Decreasing this value will decrease the 
low response. 
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MODELS RC -4, RC -5, 

RC -6, RC -8 

Series 

THE MAGNAVOX CO. INC 

LUBRI CATION 

MODELS RC -50, 50C, 50X, 
RC -51, 51C, 51X 

The motor should always be well lubricated as noise will develop is the 
bearings are allowed to run dry. All bearings are of the oil -retaining type 
and with average use, will require lubrication about once every three months. 
All oiling holes are accessible when the turntable is lifted from the motor 
spindle and are indicated on Fig. 1. 

The pickup pivot is fitted with ball bearings and should be oiled only if 
it shows signs of sluggishness in moving into the playing grooves after it has 
lowered to the record. A few drops of very thin oil will be sufficient. 

THE AUTOMATIC TRIP 
The automatic trip plays an important part in the operation of the record 
changer, and upon the certainty of the automatic trip Doming into action, de.. 

pends the whole operation of the record changer. The automatic trip mechan- 
ism will operate on all makes of records having a "run-off" groove, either 
eccentric or spiral. 

OPERATION OF THE AUTOMATIC TRIP 
The trip lever "A" Fig. 1, is connected to the pickup arm through a serios of 
levers and is moved forward towards the main spindle, a distanoa proportional 
to the advance made by the pickup. The striker arm "B" Fig. 1, is fitted on 
the main spindle in order to push bank the trip lever, preventing the auto - 
ratio stop from functioning while the record is being played. When the piok- 
np reaches the end of the playing grooves and is carried into the "run-off" 
grooves, the movement transmitted to the trip lever is too great to allow its 
being pushed back by the striker erra. The striker arm then oontaots the metal 
trip lever which in turn operates the changing mechanism. 

If the automatic switch does not operate at the end of the last record, make 
certain that all of the levers are free and that all the springs are in place. 
Also make certain that the turntable spindle is free in the main spindle -- 
it should move about 1/8" when depressed and should rice the same distance 
when released. This test should be made while the changer is in the playing 
position. Switch tripping adjustment can be obtained by means of a smell 
quadrant adjustment on the top of the spindle operated by lever "P" Fig. 2. 

STRIKER ADJUSTMENT 

The correct functioning of the trip mechanism depends on the rubber bushing 
"H" Fig. 1, on the trip lever arm "G". When the bushing becomes badly worn, 
a tapping sound will become apparent, and the trip lever may operate before 
the end of a record. This condition may be corrected by turning the rub- 
ber bushing on the spindle in order to present a new surface to the striker 
arm "B". FRICTION ADJUSTMENT 
If the changer fails to operato at the end of e record, the record spindle 
should be removed, the turntable lifted from the motor shaft so that the fric- 
tion adjusting screw "B" Fig.l, may be readjusted. Before adjusting this screw 
it is advisable to make certain that the operating trip lever "A" is not rub- 
bing on the base plate, setting up additional friction. 

To adjust the friction, give the friction adjusting screw "E" a small turn in 
a counter clockwise direction to increase the friction_. If the changer trips 
before the pickup has reached the end of the playing grooves, or if a bumping 
noise is heard in the speakers, the friction adjusting screw should be turned 
in a clockwise direction to decrease the friotion. This adjustment is very sen- 
sitive and the screw should be turned not more than a quarter of a turn at one 
-time 
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THE MAGNAVOX CO. INC'. 

FIG. I 

MODELS RC -4, RC -5, 

RC -6, RC -8 

Series 

FOR OTHER DATA 

SEE GARRARD RC -4 SERIES 

PICKUP ARM ADJUSTMENT 
On some records, the playing groove may start farther from the center than 

on standard records, and in these exceptional instances, the needle would con- 

tact the record a few grooves in, and not on the smooth surface. If the pickup 

arm was set for these exceptional records, the pickup would not be lowered on 

to the edge of normal -sized records. 

Should the lowering position of the needle require adjustment, the turn- 

table should first be turned by hand to bring the pickup from the loading posi- 

tion tò the point where the needle has dropped to within V1611 of the record. 

The screw "Iv " Fig. 3, which is accessible through a hole in the 
motorboard 

should be turned either to the right or to the left according to the require- 

ments -- a quarter turn in either direction will give the maximum adjustment ob- 

tainable. The adjustment should then be checked by operating the changer and 

noting the l'woring position of the pickup. 
when making any adjustments to the pickup arm, it should never be forced 

into position and when the turntable is turned by hand, it should never be turn- 

ed other than in a clockwise direction. 

®John F. Rider 
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MCDELS RC -4, RC -5, 
RC -6, RC -6 
Series 

THE MAGNAVOX CO. INC. 

If the pickup is lowered so that the needle contacts the smooth surface of the 
record and does not run into the playing grooves, check to make certain that 
the motorboard is level. Then check the lead to the pickup, making certain 
that it is not twisted in anyway to prevent free movement of the arm. Also 
check levers "Q " and "R " Fig. 3, to see that they are free, and that the pin 
at the end of lever "Q " is not rubbing on the bottom of the oam grooves. 

If required, the pickup height can be adjusted by loosening the set screw 
in the pickup arm counter -balance weight "M t/ Fig. 2, and turning the weight 
while holding the spindle. 

E 
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THE MAGNAVOX CO. INC. 
MODELS RC -4, RC -5, 

RC -6, RC -8 

OPERATING INSTRUCTIONS Series 

This record ohanger plays eight twelve-inoh records or eight ten -inch 

records (not intermixed) automatioally, and the changer stops operating 
af- 

ter the playing of the last record. A record may be rejected before playing 

the entire selection, by turning the right-hand knob on the motorboard, 
to 

the REJECT position. 
To operate the changer, first turn the left-hand knob on the motorboard 

so that the indicator is pointing to the 10 -inch or the 12-inoh designation, 

depending on the size of the records to be played. With the record spindle 

in position -- angling seotion toward the record platform -- place 
from one 

to eight records of either the ten or twelve -inch type on the reoord spindle. 

Rotate the right-hand knob on the motorboard to the START position, placing 

the changer in operation. R 

N 

FIG. 3 

SPEED ADJUSTMENT 

Due to the differences of line voltages in various localities, a slight 

adjustment of the speed indicator lever (that projects from the edge of the 

turntable) may be necessary. To make this adjustment, first set the motor 

speed to 78 R.P.M. using the stroboscope disc 
(on A.C. models) furnished with 

the unit, in making this adjustment. To set the speed on the AC -DC unit, 

operating on DC current, place a piece of paper under 
If record 

on 
thord onetherthe urntable 

and count the revolutions in a period of 30 seconds. 

less than 3q revolutions, the speed adjustment 
lever should be moved a slight 

amount in the required direction, and the process 
repeated. 

After the motor has been set at 76 R.P.M., the 
turntable should be removed 

and the quadrant screw (near the spindle on 
the speed -control lever) should 

be loosened very carefully and the lever moved 
until the pointer is in position 

on 7im 0 " on the indicator plate, holding the quadrant 
stationary while making 

this adjustment. Now tighten the quadrant screw and replace the 
turntable. 

©John F. Rider 



272 

MODELS RC -4, RC -5, 

RC -6, RC -8 

Series 
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THE MAGNAVOX CO. INC. 
MODELS RC -4, RC -5, 

RC -6, RC -8 

Series 

Illus. No. Part No. 

PARTS PRICE LIST 
Description Price 

.05 

.05 

.55 

2. 

5. 
6. 

150017 
101466 
630015 

Cartridge retainer plate 

Tone arm pivot pin 

Bakelite tone arm base 

9. 630099 Tone arm only 2.30 

10. 630016 Record spindle 1.75 

11. 6300L12 Turntable only 3.00 

12. 1)0002 Bakelite control knob .LSO 

13. 630096 Record platform 1.75 

101192 Needle cup .20 

630014 Striker assembly .65 

467690 Shielded pickup cable per ft. .05 

500013 Field coils for A.C. changer pair 3.00 

500014 Field coils for AC -PC changer, pair 5.25 

569659 Crystal cartridge only 
Cartridge exchange price 

5.00 
2.00 

1026)j); Needle screw .10 

1011469 1/8" ball bearings per set of 30 .40 

FOR ADDITIONAL PARIS 
SEE GARR1RD 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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MODEL RC -1.0 
tdODEI. RC -50 THE MAGNAVOX CO., INC. 

TYPE RC 10 
STANDARD AUTOMATIC 

RECORD CHANGER 

TYPE RC 50 
DE LUXE "MIXER" 

©John F. Rider 
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THE MAGNAVOX CO. INC. 
MODELS RC -10, RC -11 
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THE MAGNAVOX CO. INC. 
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MODELS RC -10, RC -11 THE MAGNAVOX CO., INC. 
0 Y0 Ó ° q 

Yo EE 

m 
O m mP 0y 3+4 mYq O P 0 0 a.q a q0m 

YYo b0 

1 

a .g d m 0 
0 O 

ó ó o Y. 

y, .i 
LY 01 4.) 

q . 0. 4. 

w 
mm w 

Lo m ÿÓ Ol Ya 
P. Á o 4) g - 0 0 0 .I g 

I i la óYa00UhJ .0 -d Ó0Óa Y m Y E .YmCY -O 
S.O Y 0 Y 0 

3 

Ó d a 
d 

a 

O O 

Pr 

d 

L. 

0 . i 
a{ Or h0T 

Q. 
4) e i b qy G mP'Y hC P 

L. 0 a 60 Y a Y U0Y 
0 a Y y U. O 

L .v1 
{. O..i p y 

L. 0 0 0 m 0.r 1. 
mm a gQa O Y rl 

4., Y m 0a L. y 0-.1 L. .0 m b K m º Ó A 4. mm Ó P, L. -i 
4.4 

De o a y ho +O xm m 
m 

P myM 

o 0-,m#P 
++ 

ó 
.g m .. ,a0Ygó 0 m 

0 Q. 
Y S m fr Y P O Y3OUm m A p 

á°0 V. 

.-i w 65 ..0 1, 0 .0 o m..Y 
Y L,qy g .m C¢ 

GÓ qÓ 

+a 

0 T7 -. 0 mH Oy m44 0 Y L. O L P. 0 . 

qA 
m P + m q Y m o p, m óñ m Y mß ° a.q 0 p óÁ mA ° r1 

0 0 1 o b m m m 0m 7ÑoY Y Y y 
0 r1 0.q v a.1 L. L. Y w Y 0 mCr00 1.. Y b O b O.-1 .r >, PÓmÓA g a 

qY m ~= mC 
,O -P L. . m m b . 0 0 

L. 

h0CC Y0 
4. 

owywvñ.I á m mm e nÿóm Z..' 
m y 

. -i I. 
O 0 0 .c 

.r 0Lm. 

m 
a aL, h0L.. PO O ó.,m 1Y mt 0 R. Y i.0maf-. .1drti0ÓYOm 

.a 
m 
>3. ` 0 L. ..4i M } UP 0 

x' 
rg X ..0 

y Y m aA m, Ó°ó m 
¢ . -I Y 

O 
O. 

W y 0 ?4L. 

a +' LL 
m m G y rt h m 

1 OwOY-.IO 1p 
L. E b 4-, N O O w O O 

qY 
r 

Y m f 60m 

, 0 o O'? m 

0 L1 -10m 
O m 

m 

F 

0 

4 
Wy L 1 O 

O E 0 Cr. 0Y. 0y Ó P. Y ób4a . {, 
++.Ñgóy° y a m á o 

L. L. Ó Ó L.m a1-.> ° Ó }° -14 4,0 

.0 P. o 
Y Y 

w .1 C 

-P .-1.0 mm 

m 
0 + a.GV 

,i U 0 43.-C .4 .i 0 U m A L.VO. rf h0>. mm 

L. E 
A F bVa 

a 
O 

4.'L-. :10 n -2 4. fm 
n mY.O .- 0 .4 y= m y L C, T O. Y y .O 0 0 0 0q N p+ 

O 

>, Ó qYm 
4-4 

ó a 

4. 

mA .O 0 b 
4. 

mm 

L 

a 
m 0.0 +> áy Ñ mSbQ .1 0 . 0 L.r 0 40Y.G rl .O U F. 60 }1 W 

G 44 

b g v m 
0 m m q y r g.[ L. r1 bP. 

Y v mmó Po .r . mW°° w. i g Yy á mó 
ÇP 

n m 
C 

v0 m 0 L Y 0O w çç Ar mP.y v b r+ O a b r o yC.. O a 0 
ist 0 

O K o 
.m 

eP 
a 0.O m o 0 tl Y P. 0 0 / -.IP.' É myy0Ó y p..a r:'I L.0 _ti 

ILOo Á0y 0.1 ..1 .O Y 1. g -0 .- .I O m m P,00 A m=aL. 1. W .i m 0°YCWÖYv 0 AC Ó 0+m C Y Y g x 0 Y r>. 
O 

tg .2 f i9.000 CO .-4 
0,00..g0.0,-1 yrlq0I 0.-I0 A -P .-I p y A 0 y N. . 

G m P P0 0 m.1 OY y E O 4, Lma0 O.. O -I a 0.t 
Y O L. Y .- 0 0 .q ho 

y y T . --I m h. y 0 0h00 ,m m 0 q m n. O L4. .. 
.1 Y .I 0 L. -r1 y Y Y 0 0 yaPgáaO a 0 b 0 0 0 O 0 y m co co y) O Y 

.4 42 0 .1 O 7 . 0 m A Ó m 0 
m 0 b Yo 0 

Y 4-, 0 m 
m a m Y 0 

-Y1 A 601 
m a4 

0 ti 0 a 0 O 0 L. 
L. L .-4 .1 O O 60 

o .0 e 
7.2, am m1ra bÿm° me .z..4-, 

1 
g0 t. al 

my.°° 

o4a Ya g 
Y .I 00 vYO OA 

+ 0 0em0 Y d ÿ F..r o n 0 a f o A -1 Y b m O O K 
0 JaA 02 L.m 

0 a' F 0n Y O OÓ .0 y 0 Q-.-1 m 
hÓ.. ó 

)0. .1YY0.A.O m 0 000 mO.a.O0 3 
y 

m 

m .rUti0 0 
m 

O 
m 1 O 

¿0 y.a d YY 

h0 al 0 m y 0 A O -1 .-1 b0mI 00 O b.I r1 1 0 
0 g m m F. T 0 01 .I m tiX r1 m0Y Ye. tl e' 1 L 4-...0 ,-1 P â m CL.I,O 7 1.-1 0 q.im ,- m 0 0.0+> O b b -.-1 m 

0 2 O n 
O .1 1 0 Y 0 0 .-1 m.ti>1y baOY0°0 

0 a g 0 AO 0 0 P O L. 0 0 w 6 m m Ó m 
oo 

m s 
m L y O 0 0i.. -0-I.- 000 b . >.ti L. w O .O M m .-4 L. 0 T pp 

ial 

g m 0 0 0 V b 0 0 0. m L. o o ../Y 
W 

Y. O 1 0 E 0 y.. .k a P P. Ó F SG. 0 3 F h0 m A Y 0 0 Y, 

0 0a m 
m 

m 

4., 

b fd.. ó L0 
O' s 0 pp a 
O >.0000 

m L. ,1 6 YO AOm 

-..1 9 

p.y 

WoÓÓ o 0 
pY en ... 

0 m E -I Y . ,C a0 O ,O m m Y 0~a mYaWm y pq ñm 
y Aó 

1 
A .Y 

B m 

Ö T L m .r1 F a .-. CuA .+ 0 Y L .O L e0p 

O 
a, O e. O Y Y 1 0 O C ÿ0 a 0 7 a 0 Y 0 .1 0 Y 0 >. m X P m O n G ea 

OYypOa bq 
0 

0 
0.O2 

,0 ,0 aw F 
Oa m m.a 

q O°+ mG°a 0 
0m 

0 CO h 0 0 L. Y 'plop Y.. q y A Y9 y 
W,O O a.1 b W +a .0 .. 0 0 m 0O m y ) m CO Y+ y 0 m L. e 0 ß. O. ,-. L. Y Y,1 Hy 0 YT1 m H rl y 0 .O a.a óY FO F O 

Y 

OV 

P. 
o .a , m 

á 
O 

mm 

a.. 

Y 

L 

G >,oY p Ö Ô o P. Y O 7-4 hL.mm vbqm 

P 

o 

m 
e 

mwb 

a n.L... C 0y0 _o . r1 .r Ia. o10 0 -ryA ór 90 mmmX...1i' ó .. ,--1-1 1. O 1- 1 -P a Y "O 0 U W CZ v) w .. U z F0 0 .1 L. y 0 I- 5 O p 'O y h0 >. O F a .,o 
G L. .I m 0 O 00 , . 0 rmY0 m ..1 O p m 

m 0g mO i' m } 
N. 

m mm O 
O 

,dY 
Ó h0 

h0 
w Ai. m. 7ó0L. 

O L. 

t, O U q q 0 o AKO 

14 Róáó v 
m a q L. 0 0m4 ma O .1 O tiC 

Ó W m 0 br 7 W 0 ti a 
m 

O ?.0 S 1 Ó 

4., O o L.e ..Eb 
a 

2m 
°YY ó 

x 0.0 ÑAy a o .-1Ñ.-1ÓOD O.-Ivy q .1qY Ó YPq W 
e m m 

-Po 

w O 6 
° 

O aYY myÁ t S8o8o808,oO K m>, .a L. o ,-1 0 0 1. 0 m a E a 
-m 

0 m N N ,..1 N K1.0 O O,O O N.1 g y m .. w YF. n. n u,Q C,D .4- Lf\ 1[ U, r. 1..r,.1 
-1 O y .O 0 Y O m 0 m P. 0 - 0 aaA CL 7 E 0P Y 00Y P. 1. .S .-1 b 0 P. A 0O i, ,. 0 0O a y 0.1 m L. a 0 0 a .1 YmY°óS 

P. m á gm T Á. T0 aaeá° P 
mL. 

.¡ w m 0-1 O 
oo.pp m .I .1 4 Y L.Xe0 .0 q .0 

.Om ri1 47b 10 Y 0 a O Y.-1 0 0 -- 0 0Y. 0 .!.4 0 
.1 O h0. -I o 0 h0 P. 0 0 Ya./ 

3 
a ,i 1. .a a . 

H -'r1 m Y E, Y O m 0 rit 
q q 0.1 0.O O a W O F o 0 F.1 Y+ 13 L. Y A 3 I -.w 'Cm ,m q m.a 

m o G 0 m C m O 

YÖ Ì d 
O 

p qq n0 

t1 

. 
m 

Ó 
+ m 

qm 

m o .1 

m1 m 

e m 7 

I I 1 1y m 
0.O = bF. 

,. O 1y Y y mY 
~mF w a ó m 0.1 0 

m ÓS. m 6Dpg 
Y a m 1 .. 
O y ..a L m m 1 

e 0K 
0 ' ma 0T 

.-1 0 
M P. 0 a Ó m 0 l. 

O 0 0 0 0 
O L. m aY OL. d M Y o (O lI\ O O Ul O U1 pO O0 0.1 F 0. 01 O O a . 0 0 b O.g0 

em0Ó 00 00 A0 
0 .1 Q) M N 1fl O O O N C r-. 

L. Y a W L. O I. 
.O ß - 0^a 

0 a.3 L. y 0 0 W 0 ' 5 Y N ,--1 1+ M LEN f 
al 

1 

m Y Cw A a o >,O 
L. W O YO 0 b O 0 O.1 0 Y o .. L. 0 0 w 

O O .1 m L. 
q e O 

WP 2 o 
áC 

} .O 
o 

mfv q i7 
.or 

o+ -r1 m ó yg 2Yy . 0 r. A 
m ÓO0pm ri q L. m e m 

á 
, q h0 .-i O tim L. s M Y Y D 0 0 

y m 

hD L. P. L.0 

h0 a 
.1 >, 

.0 .. P. O 0 
Ym0pp0 

1 oal q 
Y 

.1 

0.O 

m 

pY 0O 

m U 0 o .F 
gmg 

O0, 
Tñ. 

mOO 

s 

x 
O K 
O 

áá. . ñ. 

.paw Y Y 0Y Y 
L. R0ó a 7 b ÿ° m 0 

b P..-i C Ym@ 
L 

N 
o 

O 
A JC Ó ö m e a..i Y m d O 

Y o 
O m w 0 0 q O w m p O.1 Or1 CL e L h0'0 0 0 

L. O V L P. h0 m y W m 
P 0 i' p .1 L. .1 a 

O 
rm m a m L m W -2-: m 01. g0 O 0 0 1 0 b 0 0 p,..I h0Y O b 0 

+ ÚbY 0 .- N 0 0 L. 0 O bg 0 /.a 
{. m b 1 x m 0 r1 m o C g°áq0 

.i >e 
9 m Óÿ 

ti b.0 m FO°i° C ,Y L 

Ya0 
g 

1. a o m m m .1 .1 
m 

OCa. Orl aq 
1o 

m 0 d Y.+ o P m oo 
m 

O.R. Pm Uy 0 ÓÁ 
y Y 1 

6 
a Y m L. .0 .LC L mm 0 r á (11 L. n a 

ó F 
..aa}I 1 0 h0 Y a ./ V V ./ .1 0 LO O m o 

16i. .bm W Ó 6 y Ya 0a 

} 
Y F W Y a m.O VaP +, L. h0. m 0 >a a00 

I 0 A -1,a . O q m 
O V m 0 L. m m o p m m 0 g b a V Y 3 m0 

0 +> 0 0 C 0 0 a Y 0 F -1 ? 4. w L. Y 
0 P o t 4. 0 0 

a 0 Y P. I 0O .O Sd m ri 0 0 0O .1 P. L. O d 0.1 0 m L. 0 0- Y>, .-1 .O .1 >> 0 0 yY L. a Y Y F0 0 0 1. S + 1 O . y r a .1 .1 m L. 
b b Y0a a 

m me 
mOm Pm 

.0N D 
Fadm he s.° q m .m 

.-1 0 P,m .I... O oó,1 á -Ná 
cc;. m ri h0 y td) r fOßo O-O 

'''J1yL. . . 
V. ym .ry O 

,-I27 
Ym 

O,-Im0oh0m.voo 

med 
Y A m O 0 .,p b F 

y 
0 

a r 

a2 
ó 

ü 
q 
Q, 
Ó 
w 

®John F. Rider 



279 

'I'HI+. JIAGNAVOX CO.. INC. 

i. 
o 

I g 4 o Y 60 . °VY°. óá A °a7 4 0 ir 9 0 B/ CvqÌóa 3.44 04 ° . . .a 1 F .-i k T a .0o 
/FYY O H O 

v0b 
.-1 xas 7 gg 

F Óá O{. OY Ó Y aY 
0çç s 

O 1. x 
o o o 

0Y 4G {.F 14 0 0 0 
x'o mc Y . a 

q[ m0 F in a 0 CI O 0'o Á 4o tp Ya 
a '0 0 a x o.. om 

r.l .. x O 1 O 'o O r 4 y .G .. O 
Y o Y x U 0 F .. N O O Y Y -P 4 p , 0 

, 

0P 
. .q> 

.44 H 5j y,m m 
-I Y Y 

4. 

- j ^ A 
F g°Y ó 6 e8..79 

M Ó b 4.Ç 4 
O m o óm .i -41i 

o v m M^ O 
oq 

Y r '7 

t x 
a g .0 OA ri O O ° F 1-0W P pp 

OY a+ 6 ° Ó O°Y Y 4 tl 
C G q óO 

Y 
° .i 000 

Cl.. á o. m 
F o 

po -P -P u)x.°r8. 
6 OZ 

p o..a qr<rFF óo o Y 0 .. Y 0- A o ° pp .1 m000 epf.F.. .p I...r mydOO.1/ 4 ) O Ó ° R Q'oo ááós +9° .imwóo ó °m0ó /.. 0 3 E 
O>.. .. F O .4 0 Y O m 12' ñ.y 

dy.W Y O r>OxO /m=Yx mF. D (j 4 442 o0 

g.i 
Y o+ V. z bp 8 8q° e[ AY°o= 4W 4 0 .+ Ó ..-1i 0 í.a1 Ó.. ó U Z .. / +, 

°Yo J Q .ÿ .4 
ÿ 

.W -10.01004 .0 .1 ó g o b e r o a a .0 q m 1 ../>Ó r ÇÑéÑ 07Yp00 .i 0 .00 OO `U y ¡ 
b 1-' Ó m i. O . 

Ó+ -P 13q O t. ,-.3 q a.1 . °O 
t O O 

0egmg,-féF 0 .y c+ y .. 1. A 
C oO. 0'vm .a q 

+ 
Gr .1 Y t b y, p l 1 O O + . me1.OOAF.+) 

.1 q Y w ° 0 0 x x o 4 ~ 0 b la 7 r _ O x.. 0 0 óYYp8Çm 4J ..0 ry q 
O m m 0 x m y aU ' Y 

O A t t O .- 'o 
O 0 t mi o 

°ÑM440 
a0Y4 . t 

kk 
Y m.1 m 

L. 

{, m a .1 Y O, 4! B Z G.-I Ó é I. 0 4. 0 q 1^ 0 O 
.. F E Y O 4 4 +) O'O 0 a O r 4 v 0 F a 0 A q 8 

la 
:g 

m o>,'o o Ó t m o° 
9 Y `m, era. 

0 0 
0 4 O a a r N 4 4 A .. m O b 

Ñ ÓE 9 
%...4, b tl Y 6 O' i°' C ó L. ó .°k ó á +°> 1. i°. ó d 

O Y 9.-. 4 
V g 3+, .°/'. 

Y r 0 Ó 00 00 .. 4 Ymm .0 1°i > x O 

Y 7 1V.. 

ma 
1. .-°i .°. e0 Y 

0 
14 0 7 0 9 Y 0°o F 

El 
'o ax .. O Y 0+9 O o 0 0000 H g M [. p q . 

MODELS RC -10, RC -11, 
RC -30, RC -31, 
RC -40, RC -41 

d eó o 
1. 1 g x t 

Al 

4 á 0 
O 

é .4Rre4a 
er.. 

óYÿgg{ 
af. 

mFO y p 
2 

wÓ t O{ ^. r iG .áFo.+axv 

0 é Q ° f e ó 0r>m°Rm. 
ms 0>,p m Ó \>. a Y 

YFmóO P.r.p0 .1 
-4' 

oG Y O1 I. o Y O 

.bete- O >. li f, / m k 0p .. /°. .. 

~ C d l°i.0 O Ñ a 0+1 : 0 
3 A A Y el a) F 

m 
PY >. omn g ÿ Fá3± g oáó F 4. 

Y 
a 0 m 

ó4o 

4 x g 
O 

y 07 

q Y .0 1 o 

xaé°,oeó ó.1o 
O 

HF°pER CÁo 
0 

gOp 
> 

q-i O b db 
0 4 PP QQ 

A mÓ2 
a8 

s 
á,ÿ.o4 éÁ :27:1 >. 

° a 23 7,' Ó+'+q.á 0°.GO7 

G 

d H 
Ó q 

rq 

ä '00 O 

0. 0.5 
0 . - .0 . 0 4» >>.C q Y >, 0=Y mraR ó '. .:°0y r a é 
ó ó ó ó O ./ 

c>.á 
m 

óa ámÁ 
1m V 

riar x°á0gó 
Y Fyp-FOHSA 46. 

F 

i:i 

0 y 
41 tl Y 
1. $ e 7 

.1 bm 
O o.G Y 

°CY Y éÿ 
í°. al e)P.o 

6aié ÿó 
F '1:A 

4 Y Y r 
6.oGqt 
.0 O 

3 
R 

1. 
°g. 

a.01ÿ ó °° 
CF ° 
Y'o 

m o°6+zz 
mI. 

bP a..Ai 
C m G 

40. 

O x Y .1 O 

f°. m A 
k. 

Y .I . M 

í°. o 

00.0. 
Y 
0 O O p hF.éá++y 

Y e 
O 1 

c...-1 ."1 O 

ÿA 

is. Ya 1 t a áa ?d . .4 nx a o 4. 
W 

p.1 Or m 0..A V°pp ó.1 6 $ Y P. 81r O Oe ó v YH HYÓ$ 
-1 a.i 

4º0áG 
O Y . ! 

Yÿ m0X 
dÿ 

6 P e Yax mOb 40. Ex t6 Qgc 
0 + 

c 
Yn ti/. 01iy 

OOYváY.-IC°.c`. 
..d 4 Y 4aI NA A e g 

N p o m a 
Y .1 .0 h'.24 di a0 0 0. p Ì t. ó a 

0 H 
a o pp 

o / =YQm4 . m m .-+ m I. 

0ryOt6b ql.ea 4>,OYo .i '0 6 
r. 0 4 N m M F A t O m Y 

0 
ñmq 1..+ x v 0 r a;°Y m á o O dMo .xYm+q Y e ô m may o4Ya mmN.rM 0 m s o M °\Y ..e . m O 

0 . I. 0gá 6 Ó 
o O n mxog+m 

p4 A 

ó 

o 
m 

O o a F 
A Y i o ~ ómOA.. Y 

0 4 0á m a mYi i A 4"O 

Yy4 Ym uo 
p ÿ 40../ cY 4 

F ° °+ C g 
G 

A°04 [Fee .0 0 O ÿ1ÿ óaggCm°+) F- o4w..1OYt. 04 
O Óg ° i YY pp .iOpY. 

Y g 
° 

O OO .1 O O o 0 U f O. r1 b 4. 4,m 3óoDomfa á... a.Y M Om I a m t a mp..Y ea-4m . 'FO 
..g 

Á4 

4 Y o 0 

A 

or -le 0 

0 

Xe El 0 U o q7.F-.: 8x 0t im7 ay á:F.,MóÉ ó o,0 b O . p . P.P 0 v q 4 o Y o m Y p m ! C>T Ó ..oQv 

e 

..m 
Ó 

m 

ó rm ZWrv0tié á Q 

..éó 
G4M 

...axA . °~C 4 A... .. ...1 !.d +F.. oa ob 0.oÿAá 
e ZC 

m 
AA 

.°. 0 ó 00a . 4 bQÑ 
+-, m /1.- .1 

o A @@ a 10 ó ó .a .1amY d Cp 

, o 
p q oY vx o ° ^ A0r.Gm.ii.v c. "ó r_ . 4' +ai 

ö 
4p =x .. ....GI Y Y 

x 
v. O 

mo 
;gm ó ÚO7ó H0ÿN8 

0Yma°mP33epppa ó ? 0 
ÿ ÿ M Z tV . r O l. O T 

mm r t0 
0 

.A Á .i (7 wm m ó 
8 Yÿ 0Y O a.m0 m m 0 o Z OG . : Org am b b WCOO >x m Q.om +.Ó0COo4U g 0 0 

fk O A A 4 o g Y 8 A L 4 xb .i ' Y° 0 ó 1 g ÿ a ó opY .mQ.0°A.a m ó °.T Ñ 
Ó 

Q 

a4 tip0 Y 4 F g A Oì ÿ Oh 
/6 

4' Z br) 
A Ó ó T x k 

g }: 
Ó 

p 
j T. O C 0 hJb ñ. Z F 30 E5 C°Am,Rg°Ó ~~ =6 ÿ0 A pm Y ñP . i)ÿ p 

Y 
O 

A yá x O? yq p 
M W .i ° m 

Am a C m 
tltl/ qx F+) p 0W+a+34 r ,c,QYaÿ ô~rl ,..S6.+.0 

i id 0YUMYròY ep.0A éO 

+i M 

ó é° d C m 0 m Ó Y Y q 0 4 .. P: 
dC= 

d 
4 qYm .c ,_r 

m r.° Ñp .KQ p r ho 7a Ill; 0 1 OOm>.f 

4 YO 4 1 4. 
m 

Ax xgyq >. 

a 
0 Ótl °0 ÿ 0 eáÓm.-1q 0 0 

Yó°mmai y .iá 42 mÿitxSgr 7; 5 . .) i >, °m rio m .m .0>>ó o0 F0 Y .i óó^q.oo Y 
R. Óm n.7 b c 

4 
.'6 Y m@2 ~ O .3e." ..° ó O 

mC 9 y 
4L 6 . á O éO o. 0 

..1.-1 Óvmp q{ 90 
20a 

0a F Y co 1 aOMú AOx OY 
O. 4e O m Y 

@ 0R O°p°5Aap. Y W O Y 
m 4Ó Ci 

6 .^0m9g0O 0 Y C .a b ad m 0 1 0 ° r YY 0 0 0 4 
o°b i Y "3 OY YO m 2m> óYo°° Y O0° +K 

.1bgéCLm°Gm4 á .° ka ó .i m 

/A 3 

óF Oo0 6m4tlYO . C 0F Ó r 
o.m m A + t .. 7 4 0Yi4ÿáa°8 4-' 23 WO Cr. 

M 

ÓA+?...O .im 
4 º q 

oyY1 
Y .° Y1 F21 éYmA q pY{ ° ++ .. m° ° m 

y 
gó ß XOmr1 O4C0OIOGOA 

e 
% 

g. 
Y OFm tl ó F p 7F oF p .a . 4F 

C Ó F á a. F L. Y Y ! mH 

Ç 
a. o 

©John F. Rider 



280 

MODELS RC -10, RC -11 
MODELS RC -30, RC -31 ; 

RC -40, RC -41 

0 

pyo 

g Ó .ai ÿ ÿ 

Ya:.d 

Y 

.oVqe 

o 
0 

0 

O 

bO 

Yi 

0 O r3 
.3 0 .. 10 

.-1.+e 
OOO y . Y 

0 Y 0 m _C .. is°p V Ó O era 1° 
H a 140 0 YC .I4. 0 Y 00 ,c- o Y 

", 
i. rl 04 

.0+1O OY e w f. 'O y 1.r4 'O4 
O a rY! wOdO.g O 

Y 
y 0r. .O yY p O 

Y O 
a t.a O O 4. .Iä; Y s 0 

44 
F 

w. d 
O O 0e 

pQ Y000'0. 

0 0 F O V Oi. aa Fb °Y d mO 

P.O Og w 
w Y Al L. r1 j H.-1 O O a O e4. r 

C'O O O Y 0 0 / .A y a 
40; 

y ñ ÓNq CÓ2Ó O O F 0 OO 
V0 . .0 ID .. 0H 6 '0e 1 b m -e 

il 
H 

m 

g 14 Y 14 q a a s EiC 

1 1 .a ó 
pp40 O° C o V, Y Ó m d Fó 

s yo.g1. áÓYI.Y+> e Cd a7 ?d ..Y é I. 

ó o i ` ó° g s. E. g°°» aí> ó é mxó. 
1 

0 1O.+.e Y. 0 
' s amoáw O O -1 0a a f-4 44 O f ó 

.. 71.íVsa ma 40° 
ad+ a Xç Aa 

vÌ°pp eO - Yo 
e Q 0 0CYI . '.Y pp .h 0 

L 1. .. Y 
00 0YoeO 

q.+°pYY.H6",1w tltl@OY a.0 ÿ 

r1 Y. r1.0 o t.C ON\..+ 

4. I. 
N. w x ÓVH 

0.. 01 
C 

3Y 
D 

a 
áY tl 

w am a b.q+ m mß. co, 
-P 0 q 

Y O 0 
ÓÓ ° 

á I.?V.O @a °4-, 
O v ° á Q Vr 

. a{ w°C.+{ Ó.F . óo Q Y GJ ¡°o.°óebbb 
CL 

' 

C... voót 0 Ox YYpmcf 
p e> :3 

0áY ° ' h0 O4 C'db O ..0 Cr1m-pO mY p 41 i 
m Y e .. O I YV 

Od0eeppO 
Y O a Y pr .1. ,1 

a.a a0 1 

OYq.-I me Yd VO pa e/ O p 
ÿ y. q402ó ó ° 4 F 3 a . Á G o ee Y ó o ár :1 O . 

ómme 
Y 

a 
o'er/fie A.5óoóv° 0 

Cm =uá li., 

mY ° i G 
g.6Y 

O ÓyVp li óóa 
8 

ó 
é : li C 3 p ebyOaqM0m . 

O0M ° 
V Y e b h O ri r1 O M .p! Ó 

o ° .tl O O ,-.- im y 
r. eI 

0 0 ,- Y O O .0 Yyqóo0ÓeYeY 

0m m P. .° ,noq VV. 

Ó a 6.° ° ,0 el O40 
o.+ o e Y e aqY ma.a 

a.! /, O 
p 

0VO 
a w .0 ~ó 4.4 E. 0 Y 4 OA e m Y 

0 v 0 
40 T af 

p aee 
Y p° K 

g 
YHY ri O 4. .n R7 1. 

. y.2 1.O 0ÓYM.0 

@I.O0 1m 
.p40 

YO 

O 
e4 OOY1Y oeea1.elOfedO 

e8 O 0 
tiOXo4 O F Ó0q 

Y. 
O 

1 e 43Y 

Oarl r4 
Ó O aHt.Y HÓ o O a 

THE MAGNAVOX CO. INC. 

y 

Y 
4. 

Y 
O. V 

e ° F OY4. ° Ó .S 
wP' g 5 w º b °° .a ?oO. .. O Oa 47 

>eéÓ .. 
0.4.4' 

g 8g 
Y 

D V Ybé 4. o 10 óg.$°mm e ri F5 ' O. 0á 1Y C+. 
, o F~Y.g O 4 áeY W1` m 

aYe°éN1.YráY M°o e 
0 

a.r e O 
eáfa 0T. O. Op e1 O ° O m 

0 
OIIT4 a . r. .4 .1A O O O b.0. 

C M.0 
CVeY 

40r..1e.1p 0a 
o Ó .p : 'to . . N 5 .i O é Y O 

.E FI 
Á m ° 

1 

° .i 1. ó r1 0 g 

a 

al 
D.+11sGÓ 

A . °R4t> F:Y °ábeo pO1 Cq 

c a /-1 00 e ó°áY e . éó°i 1>o>30 
Q w e ° 00 44 

ÁiOfp.Ó .a e i. O 
rO Y 0 1` 1. r1 0 O Y 0 

óO.1OoO o 
m e c r.P0a, 

r4 e r+ i. 00.0 044.0 a O .61 
o1 

e 
Q 

Y 
NO .O 

w .1 
Y O e.s 

Ye 
,o 

/. aa 
O r O 0 0.G a+ m 

Y O°e IY s.Y Y Yz ÓO.G 0 
Y 

?/ .ppc N r. Y e m 

.a1° ÓYÓo Ó+OÓÓY' + ÿ q 
.2 q e e9ÿ. 

x i r o JD 

°4. ó 
Y Y O A 

á 
O a O O Oo 

WY O? O 1. 1. o -..YY r-1 13-1°°kq90é aAO ó+ O .-iD í> p éo ÿ óC 
elem.-104400 { 

F0D1,e.. .> °f C Y ° 1 Ó1=: 
ggo ó. Ó.0 O Fpzt OY 

C .pw'OY OYO g0 ri 7 ° G : °Óp óOYq ,--Ii e Ó 40r. P a .a .-i a5 
0 Y0a. d.1 0 O g w O 

40 O O o.1 ° 
0 44 

gY: . +>V 

Y 1. .-1 8e3 Y Y H J Y a O Y 
O3.- 

Y 1-1 44 0 0 0 

0 

q> 
3 
Enó 

° 

I l 
o 0 A0 
c 

e 
Ó 

ó É 

. . 
° 

g 

4 

o ... 
i a 
e 

° 

2 
G 

V 
' 

r%é 
O O 

Ó Y Y 2á 
. Y 

Z1 
.q 

O O 
O O Y 

a ro 
e 
V i 

E 
. 

o 
. 

Y 

°. 
4 

i o. 
9 

w 

áp 
.-2....-i x. 

C 

m 0 Y Ñ 
1. = ri 

t`ia 0.O N ..Yer1 Áf ~Ñ C-1 O O 

.. O da14 A 
.1e..e0.1Y 

CO 40.1d - O Y 81° ga. .0á ä g_. AW Y o 
O 

e!ì.-iAA .-0 Z i Y r4 gy a ° M '0 0 y... AO 
g { 6pp ! 

1 
mmm 
A 40 ÿ Y H °YÓ oOi.0m 2 mei6i 0 

1. q m w a a S O mm Ám0 -i 0 Oa Q r K O( 1,rl O r i° g ?í} g yy a EM 2) 
0 O >- .4" áAma 

Ó¡r 
W I.+ .d 0 a 40 x..1 0 +' O i> 0-4 0 d O 

P >`";eáé +4. q. 
p m.55 p400 

i>g.qC wgo i 
ó 

ey re 
0-a 0 á °° q 

Ó 

g e 4.4 ° n. ° q. 
ti00 Ó 1. 

° .. f O2 O V ,- 
O 

e q 
4-1 OC 4, °>°,° 6' Cr 4 o 40 

0 Y > Y`{. GPa 1 

maCp d °O..Vm ° t .1A 0 et Yg 0 O.1 >,,-, d 44 0 
o g 

: 
gp P gM 

.Y9ebmó 
. g . a I. pp D w 

oU 

e YY'0 Y 0 r+ O .0 d Y m 2: dY° 
ó e 

0. 

E. p.. Om 
-.a Y 'M .0. .0 Yri 0. II O° g v o o é; 

.-. ó 
N. P. 1. opYq 

3/. 1.Ó 
.r 0 0.- w p 0 0 0 4 0 W 

Q 2 
Ñ Oró. 

Y s c o a O k .a .0 . q Y .a .0 
4. .0 

p6 .yO / 
a óxx 

YY 12..-I YO +> I m .x .éYólOOá 0 óO 

Y 
w á40 

Y 
eO 

O yY 
4 

3 e1.O y gó 
6J O Ó ag Y 

o p m, ioÓ.d Eli Ó s1* Q@Oo4Ç.0bp = 
O G 0 

.1 C. 1 
Cm e p 

O 
p q i Q5 O i 

0c 3 0 m M .1 a EgO A 
E.0 d ' 

Oé 4.ÿ te+:a: L y 1. 

a=eaYáCbtóm áa.4li 
°I..0 5 

9 

.©John F. Rider 



281 

MODELS RC -30, RC -31, 
THE MAGNAVOX CO. INC. MODELS RC -40. RC -41 

FOR ADDITIONAL PAHPS 
S FF' GARRARD 

Illus . No. Part No. 

1. 560022 
2. 630409 
3. 101527 
4. 101687 
5. 630398 
6. 520029 

PARTS PRICE LIST 

Description 

Crystal cartridge 
Cartridge retainer plate 
Screw for oartridge retainer plate 
Composition spacer 
Cartridge retainer bracket 
Cartridge housing with plates 

Prioe 

$ 3.90 
.05 

.01 

.05 

.10 

2.65 
7. 520163 Tone arm only - less cartridge housing & hase 2.30 
8. 520052 Bakelite pickup receptacle .10 
9. 101571 Pickup receptacle screw .05 

10. 520157 Pivot bearing screw .10 

11. 520158 Set screw for 520157 screw .05 

12. 520166 Tone arm bracket and spindle 1.00 
13. 660007 Tone arm counterbalance .35 

14. 100654 Screw for counterbalance .05 

15. 520161 lifting tube spring .25 

520165 Ball hearing for tone arm pivot 
16. 520030 Lifting tube .50 
17. 101639 Phillips -head needle screw .05 

101648 Knurled -head needle sorew .10 
ld. 520167 Lifting tube weight .50 

MISGELLANOUS PARTS 

520155 record spirdle 1.75 
620202 Turntable 3.00 
101192 Needle cup .20 
630014 Striker assembly .65 

450051 Shielded piokup cable per ft. .05 

500048 Field coils for AC changer per pr.3.00 
500049 Field ooils for AC -DC changer n 

" 5.25 
101511 Cotter pin terminals " .05 

520168 Overarm assembly 1.75 
520036 Rubber bumper for overarm .02 

520016 Tone arm rest .50 

520037 Rubber bumper for tone arm rest .02 

520023 Rubber bumper for trip lever .05 

520033 Turntable shaft and gear 2.00 

500108 A.C. motor only 28.50 

103 731 #10-32 x 3 -inch motorboard mounting screws .05 

109134 Light mounting springs .05 

109135 Heavy mounting springs .05 

520051 Screw for pushing pawl angle bracket .05 

520027 Pushing pawl .25 

520028 Screw for pushing pawl .05 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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MODELS RC -30, RC -31 
MODELS RC -40, RC -41 THE MAGNAVOX CO. INC. 
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MODELS RC -30, RC -31 
MODELS RC -40, RC -41 
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MODELS M-40, M-60, M-70 
PARTS LIST THE MAGNAVOX CO. INC. 

MAGNAVOX MODEL M.40 

FOR OTHER DATA SEE GENERAL INDUSTRIES MODEL C-120 

PARTS LIST 

520127 Spring Pressure spring holding trip rod against 
ratohet 

520128 Gear Fibre gear only as used in motor 
520129 Spindle Record spindle complete with fibre gear 
500099 Motor Motor for M-25 record changer 
560022 Cartridge Crystal cartridge only 
520130 Pulley Rubber idler pulley 
520131 Rod Tone arm lifting rod 
520132 Washers Spring clip washers used in mechanism 
520133 Spring Small spring used above motorboard 
520134 Spring Medium spring used above motorboard 
520136 Spring Large spring used above motorboard 
520136 Finger Trip finger for trip rod 
520137 Turntable Turntable for M-25 changer 

Part No. 

500096 
500097 
520101 
520102 
520103 
520104 
520105 
520106 
520107 
520108 
520109 
101639 
101848 
800013 
800017 
800016 
560023 
520111 
520112 
520113 
520117 
520118 
520119 
520120 
520121 

MAGNAVOX MODEL M.60, M-70 

PARTS PRICE LIST 
FOR OTHER DATA SEE ViEDSTER-MODEL 40 

Description Price 

Motor, 117 Volt, 60 cycle 
Motor, 117 Volt, 50 cycle 
Rubber motor coupling 
Tone arm lift pin 
Complete clutch assembly 
Top cork for clutch 
Middle cork for clutch 
Bottom cork for clutch 
Turntable only 
"C" washers for mechanism 
Record separator knife 
Phillips -head needle screw 
Standard needle screw 
Wrench for Phillips -head needle 
Allen wrench 3/32" for mechanism 
Allen wrench 5/64" for mechanism 
Crystal cartridge only 
Return lever and bracket assembly 
Recording head tension spring 
Recorder arm for Model M-70 
Push button "START -REJECT" knob 
"MANUAL -AUTOMATIC" pointer knob 
Record spindle and gear assembly 

Complete switch assembly 
Tone arm "pull -in" spring 

$11.75 
13.00 

.75 

. 15 

2.15 
.05 

.05 

.05 

3.25 
.01 

.60 

.05 

. 05 
screw .15 

no charge 
no charge 
3.50 
.45 

.15 

1.70 
.10 

.40 
4.00 

2.60 
. 05 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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THE MAGNAVOX CO. INC. MODELS RC -50, 50C, 50X, 
RC -51, 51C, 51X 
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MODELS RC -50, 50C, 50X, 
RC -51, 51C, 51X THE MAGNAVOX CO. 
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THE MAGNAVOX CO. INC. 

S 

MODELS RC -50, 50C, 50X, 

RC -51, 51C, 51X 

FOR OTHER DATA SEE 
GARRARD MODEL. RC -50 SERIES 

©John F. Rider 
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MODELS RC -50, 50C, 50X, 

RC -51, 51C, 51X 
THE MAGNAVOX CO. INC. 

SPEED ADJUSTMENT 
Due to the differences of line voltages in various localities, a slight ad- 

justment of the speed indicator lever (that projects from the edge of the 

turntable) may be necessary. To make this adjustment, first set the motor 

speed to 78 r.p.m. using the stroboscope disc (on AC models) furnished with 

the unit, in making this adjustment. To set the speed on the AC -DC unit, 

operating on direct current, place a piece of paper under a record on the 

turntable and count the revolutions in a period of 30 seconds. If there are 

more or less than 39 revolutions, the speed adjustment lever should be moved 
a slight amount in the required direction, and the process repeated. 

After the motor has been set at 78 r p.m., the turntable should be removed 
and the quadrant screw (under the spindle on the speed -control lever) should 

be loosened very carefully and the lever moved until the pointer is in posi- 

tion on "78" on the indicator plate, holding the quadrant stationary while 
making this adjustment. Now tighten the quadrant screw and replace the turn- 

table. 

©John F. Rider, 
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FOR ADDITIONAL PARIS 
STE GARRARD 

THE MAGNAVOX CO. I \ C. MODELS RC -50, 50C, 50X, 

RC -51, 51C, 51X 

+, 4 - 

.Ì 

RC -50, 50C, 50X PARTS LIST 
Illus. No. Part No. Description 

1. 101526 Tone arm screw 
10. 520008 Record spindle 
11. 630202 Turntable 
12. 140002 Bakelite control knob 
13. 101571 Screw for bakelite receptacle 
17. 520036 Rubber bumper for overarm 

101192 Needle cup 
B 630014 Striker assembly 

460051 Shielded pickup cable per ft. .06 

500048 Field coils for AC changer per pr. 1.50 

500041 Field coils for AC/DC changer per p. 2.86 
520016 Tone arm rest .25 
101511 Cotterp in terminals .01 

460032 Braided shielding per ft. .05 

520010 Overarm assembly 2.00 

101527 Screw for cartridge retainer plate .01 

H. 520023 Rubber bushing for trip arm .05 

520037 Rubber bumper for tone arm rest .01 

520031 Turntable shaft and gear 1.90 

500063 Replacement AC motor 28.95 
103731 Fancy -head mounting bolts .05 

109134 Light mounting springs .01 

109135 Heavy mounting springs .01 

RC -50 PARTS LIST 
2. 630017 Cartridge retainer plate .40 

9. 630099 Tone arm only 2.70 

14. 101570 Tone arm screw .01 

15. 520030 Lifting tube .75 

16. 520029 Cartridge housing with plates 2.65 

560008 Crystal cartridge 5.00 
102644 Needle screw .05 

Price 

.05 

1.75 

2.25 
.25 

.01 

.02 

.20 

.65 

See Fig. 1 

©John F. Rider, 
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MODEL M-4 

MODELS RC -50X, RC -51X 
THE MAGNAVOX CO., INC. 

__. 
....-_-------- --` -------__----------_- :\ . 

F/G 5 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

RC -50X PARTS LIST 
FOR ADDITIONkL PANTS 

S G,ARRARD 

Illus. No. Part No. Description Price 

1. 560022 Crystal cartridge 3.90 
2. 101651 Retainer plate screw .01 

3. 101639 Phillips needle screw .05 

4. 101527 Retainer plate screw .01 

5. 660006 Tone arm weight .40 

6. 101659 Tone arm weight screw .05 
7. 630099 Tone arm only 2.70 
8. 101660 Lifting tube spring .05 
9. 520047 Tone arm bracket and spindle .70 

10. 520030 Lifting tube .75 

11. 101468 Tone arm pivot pin .05 

12. 520053 Screw for pivot pin .02 

13. 630331 Retainer plate .10 

14. 630339 Lifting tube weight .20 
15. 101652 Composition spacer .02 

16. 520052 Pickup receptacle .15 
17. 101571 Pickup receptacle screw .01 

MODEL M-4,FOR OTHER DATA SEE RCA RP -139A 

PART PRICE LIST 
MODEL M-4 

560012 Crystal cartridge only 5.95 
101539 Needle screw only .15 

520011 Motor switch .40 

630217 Turntable only 2.80 
520012 Springs, complete set for mecha=nism .6o 

500047 Motor and spindle, 110v. 78 r.p.m. 60 cycle 18.50 

7690 Shielded pickup cable per ft. .05 
520013 Large "C" washer for mechanist 
520019 Small "C" washer for meohanism 

©John F. Rider 
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4 
O 

THE MAGNAVOX CO., INC. 

0 -------------- -_------- ----- '. `SG+ t'`'.`` .: 

k 
i. _._____ 

MODELS RC -50C, 

RC -51C 

e o o e 

FIG. 6 

RC -50C PARTS LIST 

,. 

tire 

1. 560022 Crystal cartridge 3.90 

2. 101527 Retainer plate screws .01 

3. 101639 Phillips needle screw .05 

101648 Knurled needle screw .05 

4. 630409 Cartridge retainer plate .20 

5. 660010 Tone arm weight .30 

6. 101254 Tone arm weight screw .05 

7. 100991 Tone arm weight screw .05 

8. 630390 Mounting bracket .10 

9. 101687 Composition spacer .02 

10. 520162 Tone arm only 2.75 

11. 520161 Lifting tube spring .05 

12. 520160 Tone arm bracket and spindle .75 

13. 520159 Lifting tube weight .20 

14. 520030 Lifting tube .75 

15. 520052 Bakelite pickup receptacle .15 

17. 101571 Pickup receptacle screw .01 

18. 520157 Pivot bearing screw .05 

19. 520158 Set screw for pivot bearing screw .05 

20. 630398 Cartridge retainer bracket .10 

520165 Ball bearing for tone arm pivot per pr. 01 

FOR ADDITIONAL PARTS 

SEE GARRARD 

4 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 
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MODELS M-61, M-71 

THE MAGNAVOX CO. 

OPERATING INSTRUCTIONS 

This changer is equipped with a constant -speed self-starting motor. Under 
all normal conditions, it starts automatically and runs at correct speed. 

Each changer is designed to operate only a specific voltage and frequency 
(cycles). Be sure to look at your serial plate -- at the rear of the cabi- 
net -- to make certain that the instrument conforms to the power supply, be- 
fore plugging in the supply cord. 

This mechanism automatically plays up to sixteen ten -inch records or twelve 
twelve -inch records, or fourteen ten and twelve -inch records intermixed. 

AUTOMATIC OPERATION 
1. Place records on shelf plates which should be in a horizontal position. 
2. Set pointer to A. 
3. Push down red START -REJECT button. 
4. To reject a record not desired, press the red START -REJECT button when 

the record starts to play. 
5. The changer will stop automatically after the last record has been played. 
6. DO NOT HANDLE THE TONE ARM. 
7. The changer may be turned off at any time, by depressing the STOP button 

on the motorboard. 

©John F. Rider 
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THE MAGNAVOX CO. MODELS M-61, M-71 

REMOVING PLAYED RECORDS 

First see that the motor has 

cords and lift them from the 

shelf plates before removing 

so that only the edge of the 

runner on the bottom of each 

new stack of records. 

been switched off. Then grasp the played re - 

turntable. It is not necessary to raise the 

the records as the shelf plates will be tilted 

stack of records come in contact with a special 

shelf. The changer may then be loaded with a 

MANUAL OPERATION 

1. Set pointer to M. 
2. Raise the shelf plates to place record on turntable. 

3. Press red START -REJECT button to start the motor. 

4. Lower the tone arm to the first groove of the record. 

5. When record is completed, place the tone arm on its rest and presa STOP 

button to turn off the changer motor. 

LUBRICATION 

The changer should be lubricated once a year with a 

grade of light machine oil at each of the following 

motor gear housing, turntable spindle bearings, and 

few drope of a good 

points: Oil holes in 

all other bearing points. 

Also apply a generous amount of lubricant to the idler gear at regular in- 

tervals. NEVER OIL THE CORKY FRICTION CLUTCH OR IDLER PULLEY WHEELS AT ANY 

TIME, AS IT WILL CAUSE SLIPPAGE. 

CARE OF RECORDS 

Records may safely be left stacked directly upon 
each other on the turntable, 

but should never be left resting on the shelf plates of the changer. This 

three-point support, while best far its purpose, is not at all suitable for 

record storage. 

ADJUSTMENT NO. 1 

_ \N 

F/G. 

I"Z,,..... 

MOW 11.(110.1 SET -DOWN ADJ. STUD. 

12" SET -DOWN ADJ. STUD. 

©John F. Rider 
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MODELS M-61, M-71 THE MAGNAVOX CO. 

Adjustments Nos. 1, 2 and 3 can be made from above the motorboard 
and it is not necessary to remove the changer from the cabinet. 

ADJUSTMENT NO. 1 -- ADJUSTING LANDING POSITION OF NEEDLE ON RECORD 

The position at which the needle lowers to the record can be adjusted by insert- 
ing a screw driver through the hole (BJ) located just to the rear of the tone arm 
(shown in Figure 2). For adjusting the 10 -inch set -down, insert the screw driver 
into the inside eccentric adjusting stud. For adjusting the 12 -inch set -down, in- 
sert the screw driver into the outside slotted stud (see Figure 1). Turn very 
slightly clockwise or counterclockwise to move the needle landing in or out. 

ADJUSTMENT NO. 2 

TONE AR M HEIGHT ADJ. STUD. 

ADJUSTMENT NO. 2 -- TONE ARM HEIGHT ADJUSTMENT 

To adjust the height of the tone arm, insert a screw driver into the 
stud (AY) on Figure 2. The stud should be turned in a clockwise dir- 
ection to lower the arm and in a counterclockwise direction to raise 
it. The tone arm elevating pin presses against this adjusting stud 
which should be adjusted so that the distance between the point of the 
needle in the pickup and the turntable surface is 1 3/8 to 1 1/2 inches 
which is the equivalent of approximately sixteen ten -inch records. 

©John F. Rider 
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MODELS M-61, M-71 
THE MAGNAVOX CO. 

,-- 
. 

i / 

12" RECORD 

T 
(BC) 

10 RECORD 

FIG. 4 

APPROX l' 64 

IO ADJUST 
12 ADJUST 

ADJUSTMENT NO.3 

SELECTOR PLATE 

.090",(B A) 

(BC) 

ADJUSTMENT NO. 3 -- ADJUSTMENT FOR CHANGER PLATES 

To adjust the distance between the selector plate (BA) and the shelf plate 

(BC) for 10 -inch records, first select a flat 10 -inch record that is approx- 

imately .075" thick. Then position it on the changer and start a change 

cycle to revolve the changer plates. Stop the turntable by hand just as 

the selector plate (BA) is about to touch the record, and shut off the motor 

(see Figure 4). Then slowly revolve the turntable by hand, allowing the se- 
lector plates to contact the edge of the record so that it just slides over 

the record, touching the surface lightly. Check all three selector plates 
and if adjustment is necessary, it can be done by inserting a No. 10 Allen 
wrench (Magnavox Part No. 800017) in the set screw holes located in the sides 
of the changer posts. Turn the set screw slightly clockwise to raise the 

selector plate and counter -clockwise to lower it. The set screw for ad- 

justing the 10 -inch record setting, and the one for 12 -inch record setting 
are shown above in Figure 5. To adjust for 12 -inch records, select a flat 

12 -inch record that is approximately .090" thick; then follow the same pro- 

cedure as for adjusting for 10 -inch records. After the correct adjustments 

have been made tighten the locking callers securely. 

©John F. Rider 
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MODELS M-61, M-71 

(EQ 

F/G. 6 

THE MAGNAVOX CO. 

ADJUSTMENT NO.4 
/O " RECo,eO 

(EA) 

(EP) 
(DI) 

SET SCREW 

64MIN. F/67 

The following adjustments cannot be made from above the motorboard, 
and therefore it may be necessary due to position of the changer to 
remove it from the cabinet. 

ADJUSTMENT NO. 4 -- NO -RECORD SELECTING LEVER ADJUSTMENT 

Note: This adjustment is on "Master -post" only -- one nearest tone arm. 

First be sure that the spring tension on spring (DI) is strong enough to 
lift the center blade raising pin (EA) properly and fully, but not so strong 
that one 10 -inch record will not fully depress pin and lever (see Figure 7). 
Then with the set -screw loose in the no -record selecting lever (EP), see 
Figure 6, and pin held down by the weight of one 10 -inch record, slide the 
no -record selecting lever (EP) into position so that it will just clear under 
the lower edge of the lower cam setting lever (EQ) by approximately 1/64 -inch 
clearance (see Figure 7). Then tighten the set screw and check adjustment 
with and without a record -- also be sure that without a record, the fin on 
the no -record selecting lever (EP) swings above the cam setting lever (EQ) 
and portion of lever (EP), indicated by the arrow on Figure 7, sweeps the 
stop lever (EQ) on cam setting lever into position shown on Figure 6. 

©John F. Rider 



297 

THE MAGNAVOX CO. 

ADJUSTMENT NOS. 5 AND 6 

(E 

FIGS 
6 MIN. 

SET TO 1/64" D-- (EB) 
WITH 12" RECORD 

ON PLATES 

F/G 9 (Ec 

WILL COME TO 

I/64" MIN. WITH 

10" RECORD UNDER 

A 12" RECORD 

16 MIN. 

%--{E B) 

(BB) 

MODELS M-61, M-71 

-. (Bc)f i; I 
A) 

li 

! 

FIG. /O 

F) 
CE) 

ADJUSTMENT NO. 5 -- LIFTER LEVER DIFFERENTIAL ADJUSTMENT. 

Note: This adjustment is made at all three posts. 

Place a 12 -inch record over the turntable spindle so that the record rests 
on the shelf plates. Then check the center plate lifter lever (EB) and see 

that point of this lever will just slide inside of the lifter cam (EC) as 

shown in Figure 8. Then place a 10 -inch record under the 12 -inch record so 

that the 10 -inch record will rest on shelf plate (BC) and the 12 -inch record 
will then touch center plate (BB). The lever (EB) should then follow the 
outside of the lifter cam (EC) as shown in Figure 9. If it is necessary to 
readjust this can be done by means of the adjusting screw (CE) and lock 

nut (CF). 

ADJUSTMENT NO. 6 --- LIFTER LEVER CLEARANCE ADJUSTMENT. 

Note:. Make this adjustment on Master Post and then follow adjustment No. 7 

for synchronizing the other two posts. 

Check the distance between the leading edges of the center plate lifter lever 

(EB) and lifter cam (EC) with a 12 -inch record resting on the shelf plates. 

It should be a minimum of 116 -inch. See Figure 8. It should not be neces- 
sary to check this adjustment unless the tape clamp screws on the pulley (FG) 

have been loosened. See Figure 11. To readjust after the screws have been 

loosened, first set the pulley so that when the slack in the tape line is 

taken up in the direction of forward motion, there will be the necessary 

1/16 -inch clearance as mentioned above. 
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o 

/IRE: 3.7) 

i' 

(FG FIG. // 
TAPE CLAMP PLATE 
TAPE CLAMP SCREWS 

N 

o 

RECORD SHOULD DROP FROM 3 
POINTS AT THE SAME TIME 

NOTE...FIRST MAKE 
ADJUSTMENT NO. 6 

ON MASTER POST 

First slightly loosen 
clamp screw on tone 
arm pivot assembly 
see Figure 14. Then 
start a change cycle 
shut off the power 
supply to motor when 
the tone arm (AG) is 
being held in stop 
position above tone 
arm rest (AH) and 
stop lever on the 
setting cam assem- 
bly is contacting a 
stop lug on locator 
plate. see Figure 
13. Align the tone 
arm (AG) flush with 
tone arm rest (AA) as 
shown in Figure 13 
and tighten clamp 
screw. Check action 
of the tone arm in a 
change cycle and make 
adjustment Al if the 
needle landing is in- 
correct. 

w 

I 

V 
CHANGER PLATE 
SYNCRONIZAT ION 

FIG. /2 
ADJUSTMENT NO. 7 

Place one ten -inch record on the record shelves 
cycle, allowing it to continue until the blades 
to drop the record. Using the master post as a 
the remaining two posts so that the record will 
done by loosening the screws on the tape clamps 

and start the change 
are just about ready 
standard, synchronize 
drop evenly. This is 

(see Figure 11). Ad- 
just the changer plates to synchronize with that of the master post 
so that the record will drop evenly. The tape line should have a 
very slight amount of slack_. Check by grasping the tape line with 
the thumb and index finger moving it in and out approximately 5/8 - 
inch with a moderate pressure. 

-- -_-_ 
ADJUSTMENT NO. 8 

TONE ARM SWING 
ADJUSTMENT 
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(JAG) 

(AH) ^ 

\ 1 \ \ 

F/G. /4 

SHIM 

2,1\\U 11l\1 

,11111111111111111111111111111111111111 

(FK C1. 
(co) 

LEAD-IN SP ING 

o 
LAMP SCREW 

itI 

J11 \lillllil 

LOCATOR PLATE 

(FY) 

-(FW) 

x) 

ADJUST TO SLIGHT 
DEFLECTION OF SPRING 

/ LOCK -NUT 
(BR) 

ADJUSTMENT NO. 9 RAISING LEVER PRESSURE ADJUSTMENT 

To make this adjustment, first put the mechanism into a change cycle and 
stop it when roller (CD) -- see Figure 14 -- is at the highest point on 
cam (FK); then loosen the lock nut and turn adjusting screw (BR) under 
the flat lifter spring clockwise until the tone arm elevating pin (FAY) 

and tone arm shaft (FX) are completely raised, holding the clutch assem- 
bly firmly in the "high" position and only slightly deflecting the flat 
spring. Then tighten the lock nut and check the operation. 

CAUTION: Never attempt to loosen the two Allen -head set screws in the 
tone arm collar except when it is necessary to disassemble the clutch 
for the replacement of parts. Be sure that there is a vertical clear- 
ance of 364 -inch as shown on Figure 14. This is accomplished by in- 
serting a 3/64" shim (Magnavox No. 800036) between the shaft collar and 
bearing washer. Then with the clutch assembly in the "high" position, 
as mentioned above, tighten the set -screws in the collar to the shaft 
and remove the shim. Use 5/64 -inch Allen wrench (Magnavox No. 800016) 
for making this adjustment. 

ADJUSTMENT No. 10 -- SETTING CAM ADJUSTMENT 

Start a change cycle and release a 10 -inch record to the turntable -- shut 
off the power by depressing STOP button (CB) when the stop lever contacts the 
stud as shown in Figure 15. By means of the adjusting screw (CG) set the 
stop lever so that there will be at least 1/64 -inch overlap on the eccentric 
studs. If there is not sufficient overlap, the stop lever will slide off 
instead of holding on the eccentric studs while measuring the tone arm low- 
ering position. If there is too much overlap, the stop lever will not release 
the tone arm and allow it to track in on the record after the change cycle 
is completed. 
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`-n-r1 

( AG 

AH) 

Nr, 

F 

(FQ) M(FM1 

7111111111119FIG.l5 
PIN 

MISCELLANEOUS NOTES 
A. If the changer con- 

tinues to cycle with- 
out playing the rec- 

ord, set the switch 
knob to the "M" pos- 
ition as for manual 
operation. Then set 

the switch knob back 
to the "A" position 
for automatic opera- 
tion. If this does 
not correct the troub- 
le, the hook on the trip 
nearer the intermediate gear. 

lever 

ADJUSTMENT NO. IO 

shown 

TRIP LEVER . 

11 

64 

RECORD 
SPINDLE 

INTERMEDIATE GEAR . 

in the sketch should be bent 

B. If the motor continuos to operate after the last record has been 
played it is probable that the mercury switch is out of level. 
Either the cabinet is not setting on a level floor or the mount- 
ing springs for the changer require adjustment to level the motor - 
board. 

C. Whenever the turntable is removed from the changer and rerlaced it 
is necessary to rotate the turntable by hand for a few revolutions 
so that the idler pulleys can properly contact the inside rim of 
the turntable. 

D. If the turntable is slow during operation, it is probable that it 
is being driven by only one of the idler pulleys. Remove the turn- 
table and slide each of the idler pulley assemblies -- see Figure 
12 -- to make certain that they do not bind at any place. Be sure 
that the tension springs are in place and do not hinder the free 
movement of the idler pulleys. 
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E. If records jam the mechanism when being dropped to the turntable 

and the blade adjustment No. 3 has been properly made, the cause 

is most likely to be off -size or defective records. Properly manu- 

factured records have a 

uniform semi -circular edge 
which can be successfully 
handled by the changer even 

though the records vary in 
thickness. Records that 

prove troublesome in the 

selecting process can us- 

ually be corrected by us- 
ing a piece of fine sand 

paper to round uo tie edges. 

Good ( 

Fin { 

Cross section of 

Irregular 

Groove 
i 

record edge showing a 
perfect recordand three imperfect edges. 

Illus. No. 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 
14. 

15. 
16. 
17. 
18. 

19. 

20. 

TOR TABLE L-rr 

PARTS 
Part No. 

520401 
520402 
520403 
520404 
520405 
520406 
520407 
520408 
520409 
520410 
520411 
520412 
520413 
520414 
520415 
520416 
520417 
100029 

520418 
520419 

TONE ARM 
HEIGHT ADJ. 
HOLE 

iekiii_litar 
Ne:Aardit. 

MS 4r 

:..- CREW A .. 

e, CLAMP ASSEM. 
OWN BELOW 

LIST 
Description 

Tone arm assembly 
Tone aria rest 
Tone arm adj. screw nut 

Tone arm blank 
Tone arm blank 
Adjusting screw 
Tone arm spring 
Tone arm spacer 
Tone arm spacer 
Screw 
Tone arm bracket 
Tone arm elevating pin 
Tone arm pivot assembly 

8-32x .218 Headless set screw 

Bearing race washer 

Bearing assembly 
Tone arm shaft collar assembly 

6-32x1/2" R.H.M.S. 
Swivel head clamp sleeve 

Swivel head clamp .090 

12- RECORD -=- 
.070" 

21ORECORD 
10 ADJUST.- 
12 -ADJUST. 
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Upper changer plate 
Center changer plate 
Lower changer plate 
Changer plate bracket 
Plate hinge pin 
Spring clip 
Adjusting pin 
Adjusting sett screw 
Adjustment set -screw lock nut 
Lifter pin 

No -record selecting lever 
Selecting lever spring 
No -record raising pin 

21. 520420 
22. 520421 
23. 520422 
24. 520423 
26. 520424 
27. 520191 
28. 520183 
29. 520425 
30. 520426 
31. 520427 

32. 520199 
33. 520428 
34. 520429 

35. 520195 Center blade lifter assembly 
36. 520430 Post pulley 
37. 520431 Center blade lifter earn 
39. 520432 Blade post stem 
40. 520433 Blade pivot pin 
41. 520434 Center blade raising pin 
42. 520435 Lifter spring pin 
43. 520436 Oenter blade lifter spring 
46. 520437 8-32 x 1/4 cone point Allen set screw 

520438 8-32 x 1/4 cup point Allen set screw 

1 m -! 
VIM 

immamiri 
® 

47. 520308 Tape 
48. 520439 Tape clamp 
49. 520440 Tape clamp screws 

520441 Turntable spindle & housing assbly. 
50. 520442 Intermediate gear 
51. 520443 Drive pinion gear 
52. 520444 Idler gear shaft 
53. 520445 Drive pinion pin 
54. 520446 Turntable spindle housing 
55. 520447 Spindle housing end cap 
56. 520448 Turntable spindle and cone assbly, 
57. 520449 Thrust dise 
58. 520450 Intermediate gear thrust washer 
60. 520451 Fish paper washer 

®John F. Rider 



303 

THE MAGNAVOX CO. 
MODELS M-61, M-71 

o 

® 0 0 
61. 
62. 
65. 

67. 
68. 
69. 
70. 
71. 

72. 
73. 

74. 

75. 
76. 
77. 

78. 

79. 
82. 

83. 

115. 

84. 520471 
85. 520472 
86. 520473 
88. 520474 
89. 520475 
90. 520476 
91. 520477 
92. 520478 

520452 
520455 
520457 
520458 
520459 
520121 
520460 
520461 
520462 
520464 
520465 
520106 
520104 
520466 
520467 
520468 
520469 
520470 
520453 
520454 
Manual 
Switch 
Switch 
Trip kick lever 
Push button stem 
Switch latch 
Manual latch 
Cam pin 

A 

m®0 STOP 
LEVER 

ie; 
I r.7//.: r A r If= WZ r: rww- ;. :- - 11111 z;. 

-mum,; \ 

63 

ñ 

ihme 

©m mm mmm®m 
Raising lever and bushing assembly 

Raising lever flat spring 

Raising lever spring 
Mercury switch 
Mercury switch bracket 
Lead-in spring 
Tone arm top friction disc 

Clutch washer 
Trip lever 
Tone arm shaft assembly 
Trip and replace lever 

Cork friction disc (large) 

Cork friction dise (small) 

Swing lever assembly 

Tone arm bottom friction cup 

Setting cam bushing and lever assembly 

Washer 
Spring washer 
Cam roller 
Cam roller stud 

arm assembly 
lever assembly 
base & spring bkt. assbly. 

e 

c m 
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PRINCIL TROUBLE SYMPTOMS CHECK PA 
ADJUSTMENT 

a. Changer fails to trip after playing record while set on 
"A" automatic position. Nos. 4. 3. 

b. Trips too soon or before record has finished playing. See Miscel. 
Notes. 

c. Tone arm lifts immediately without playing record or 
continuos cycling. 

See Miscel. 
Notes. 

d. Tone arm lifts but does not swing out properly. Nos. 8, 9. 

o. Tone arm falls off record or misses record completely. No. 1. 

f. Tone arm fails to pall into first groove on record 
properly. 

No. 10 

g. Tone arm lands too far out or in on record. Nó. 1. 

h. Tone arm lands in middle of record. No. 10 
i. Tone arm fails to clear stack of 16 10" records. No. 2. 

J. Tone arm lands for 10" record even on a 12" record. Nos. 5, 6. 
k. Records jam. 

Nos. 3, 5. 

Miscel. _dotes. 
1. 12" record is not drooped by one of shelves. No. 5 

m. One or more shelves drop 2 records at a time. No. 3. 

n. Changer tails to turn off automatically after playing 
last record. Nos. 4, 9. 

o. Records drop unevenly from shelf plates to turntable. No. 7. 

P. Motor speed is not constant. See Miscel. 
Notes. 

q. Motor continues to operate after last record has been 
played. 

See Miscel. 
Notes. 

520399 
520117 
520118 
520397 
520396 
500118 
560023 

Stop button 
Start -Reject button 
Metal switch knob 
Turntable 
Mounting studs 
60 cycle motor 
Crystal cartridge 

93. 
94. 
95. 

520479 
520480 
520481 
520482 

Push button stem spring 
Spring 
Switch cam roller 
Switch cam roller pin 

96. 520483 Tone arm rest shaft 
97. 520484 Trigger spacer 
98. 520485 A.C. switch 
99. 520486 Spring clip 

100. 520487 Cam gear and bushing assembly 
101. 520488 Cam latch and trigger assembly 
102. 520489 Latch plate 
103. 520490 Latch plate screw 
104. 520491 Swivel pin 
105. 520492 Spring 
106. 
107. 

520493 
520494 

Idler wheel assembly 
Spring clip 

108. 520495 Felt washer 
109. 520496 Fish paper washer 
110. 520497 Shoulder rivet 
111. 

112. 
520498 
520499 

Idler wheel link & stud assbly. 
Spring 

113. 520500 Spring 
114. 520400 Idler wheel link & stud assbly. 
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ATTACHING THE RECORD -MAKER TO THE RADIO 
The Airline Record -Maker may be 

used with a number of Airline ra- 
dios and radio -phonograph combin- 
ations in which the radio chassis has 
been suitably wired and has the 
necessary sockets for proper cable 
connections. 

First, mount the Junction Box. 
This is generally mounted at the 
back edge of the cabinet near the 
radio chassis. Several locations are 
shown in Fig. 1. In some models a 
wood block will be seen at the back 
of the cabinet on which the Junc- 
tion Box may be mounted. In other 
models there is room on the chassis 
shelf for the Junction Box. In cab- 
inets with a side and top rail at the 
back, mount the Junction Box to the 
rail even though only two screws, 
one on each flange, can be used. If 

there is a built-in loop aerial, keep 
it as far away from this aerial as 
possible. 

After the Junction Box is secured 
to the cabinet with the wood screws 
provided, complete the cable con- 
nections between the radio and the 
Junction Box as shown in Fig. 6. If 
there is a record player with the 
radio, the pickup lead should be 
connected as shown. 

The Record -Maker may be placed 
on a table, stand, or on top of the 
radio, whichever is most convenient. 
The cable to the Junction Box is 
connected as illustrated in Fig. 6. 
The cover of the Record -Maker may 
be removed by tipping it back and 
lifting up. 

The Record -Maker may be dis - 

1. TO MAKE A RECORD FROM A RADIO 

A-Recorder arm in rest position-See Fig. 3. 

B-Tone arm in rest position-See Fig. 2. 

C-Microphone Volume Control in OFF position-See 
Fig. 2. 

D-P.A.-Record Switch in RECORD position. 

E-Phono-Radio Knob (On radio panel) in RADIO 
position. 

F-Tune in the desired radio program carefully to room 
volume. 

G-Place a blank record disc on the turntable with the 
small pin in the turntable extending through the hole 
in the disc. 

H-The Tone Control on the radio panel should, for most 
recordings, be in the TREBLE position. 

I-Lift up the cutting end of the recorder arm, see that 
the cutting needle is properly in place (See article 
"Recording Needles," page 4), move this arm over 
to the intermediate position and set it down gently 

TONE ARM 
(IN REST POSITION 

RECORDER 
ARM 

PROGRAM 

connected after being used by with- 
drawing the plugs on the end of the 
recorder cable from the Junction 
Box (See Fig. 6) and pushing the 
switch below to "out" position. 

POSSIBLE 
JUNCTION BOX 

LOCATIONS 

__f 995 
Fig. 1. Junction Box Locations 

-See Fig. 3. The volume of the radio program will 
be reduced. Bring the volume up with the Radio 
Volume Control until the red indicator light just 
flashes on loud passages. Then back the volume 
down a slight amount so that the red indicator light 
does not flicker. 

J-Push the Motor Switch Knob to the ON position 
(Fig. 2) and allow the turntable to come up to 
full speed. 

K-Lift up the recorder arm and carefully let it down 
with the needle point about 1/4 inch from the out- 
side edge of the blank record. 

L-Watch the volume indicator light as the recording 
is being made. It is not necessary to continuously 
adjust the position of the Radio Volume Control- 
merely make sure that the red light does not flicker. 
A slight flicker on very loud passages only will not 
be harmful. 

M-The thread which forms at the cutting needle may 
be pushed gently toward the center with a soft 
brush while the record is being cut. Considerable 
care must be taken that the operator does not tangle 
this thread around the cutting needle or that he 
does not slow up the turntable by touching it with 
his hands, as either condition will cause poor re- 
cordings. After the recording is completed, remove 
the thread from the record. 

'N-The record can be cut until the cutting needle is 
NEEDLE about 11/2 inches from the center of the record or 
SCREW 

until a short distance before the paper label is 
reached. Shortly before the needle reaches its final 

MICROPHONE position, reduce the volume to zero with the Radio 
VOLUME CONTROL 

Volume Control (without turning the knob to the 
VOLUME MICROPHON 

INDICATOR SOCKET OFF position on those models which have a com- 
bined Switch and Volume Control) and cut 3 to 5 

blank grooves on the record. Then lift off the re- 
corder arm and return it to the rest position. Push 
the Motor Switch Knob to the OFF position. 
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2. TO MAKE A RECORD USING THE MICROPHONE 

Voice or music that can be picked up by the micro- 
phone with sufficient volume can be recorded. Keep 
the room quiet, as all extraneous noises picked up by 
the microphone will be on the record. 
A-Recorder arm in rest position-See Fig. 3. 
B-Tone arm in rest position-See Fig. 2. 
C-Microphone Volume Control in OFF position-See 

Fig. 2. 
D-P.A.-Record Switch in RECORD position. 
E-Phono-Radio Knob (On radio panel) in PHONO 

position. 
F-Insert the plug on the end of the microphone cord in 

the microphone socket (Fig. 2) on the motor panel 
and push this plug all the way down. 

G-Turn the radio On -Off Switch (On the radio panel) 
to the ON position. 

H-Place a blank record disc on the turntable with the 
small pin in the turntable extending through the 
hole in the disc. 

I-The Tone Control on the radio panel should, for 
most recordings, be in the TREBLE position. 

J-Keep the microphone at least one yard away from 
the radio loudspeaker at all times. If the recording 
is to be speech, keep the lips about 6 inches (tor 
cutting) away from the microphone. If the record- 
ing is to be music or other sound, place the micro- 
phone near the sound source, moving it closer or 
farther away as the volume requires. 

K-Lift up the cutting end of the recorder arm, see 
that the cutting needle is properly in place (See 
article "Recording Needles," page 4), move this arm 
over to the intermediate position and set it down 
gently-See Fig. 3. 
Turn the Microphone Volume Control past the 
point at which the speaker silencing switch is felt 
to operate. This switch is at about the halfway mark 
on the control. Speak or start the music or sound 
into the microphone. 
After the Microphone Volume Control knob has been 

turned past the point at which the switch is thrown, 
the sound can no longer be heard through the radio 
speaker but the sound intensity will be shown by 
the red indicator light. Turn the Microphone Vol- 
ume Control until the speech or sound picked up 
by the microphone causes the red indicator light to 
flicker. Then turn the Microphone Volume Control 
down slowly until the red light just disappears. 
If in reducing the microphone volume, the knob is 
turned below the point at which the switch is felt to 
operate, the sound will again be heard through the 
radio speaker. The recording continues and no harm 
will result if the microphone is kept at least one 
yard from the radio speaker. If brought closer, a 
howl may occur. 

L-Push the Motor Switch Knob to the ON position 
(Fig. 2) and allow the turntable to come up to full 
speed. 

M-Lift up the recorder arm and carefully let it down 
with the needle point about 1/4 inch from the outside 
edge of the blank record. 

N-After 1 or 2 blank grooves have been cut in the 
record, start the speech, music, or sound into the 
microphone. Watch the volume indicator light as 
the recording is being made. It is not necessary to 
continuously adjust the position of the Microphone 
Volume Control-merely make sure that the red 
light does not flicker. A slight flicker on very loud 
passages only, will not be harmful. 

0-Remove thread as explained in Article 1, Step M. 
P-The record can be cut until the cutting needle is 

about 11 inches from the center of the record or 
until a short distance before the paper label is 
reached. Shortly before the needle reaches its final 
position, reduce the volume to zero with the Micro- 
phone Volume Control and cut 3 to 5 blank grooves 
on the record. Then lift off the recorder arm and 
return it to the rest position. Push the Motor Switch 
Knob to the OFF position. 

3. TO PLAY BACK THE HOME RECORDING; 

TO PLAY ORDINARY PHONOGRAPH RECORDS 

Also, ordinary commercial records may be played 
the following manner: 
A-Recorder arm in rest position-See Fig. 3. 
B-Turn Phono -Radio Knob on radio panel to PHONO 

position. 
C-Push Motor Switch Knob to ON position. 
D-Lift tone arm, see that the needle is in place, and 

set arm down gently with needle in outside groove 
of record. See article on Home Recording and Ord- 
inary Phonograph Needles. 

E-Adjust volume by means of Radio Volume Control 
. to desired intensity. 

F-Adjust tone by means of Radio Tone Control to 
desired quality. 

G-Lift up tone arm at end of recording, set it in its 
rest position, and push Motor Switch Knob to OFF 
position. 

The record made in Articles 1 and 2 may be played TO PLAY 12 INCH COMMERCIAL RECORDS, lift tone 
back immediately. arm off rest and bend the tone arm rest over to a 

horizontal position. in 

CUTTING 
POSITION i 

INTERMEDIATE,' - 
POSITION -si 

REST 
POSITION 

(ON POST) 

RECORDER ARM 

Fig. 3-Positions of Recorder Arm 
1013 
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4. TO USE MICROPHONE AND RADIO AS 

A-Recorder arm in rest position-See Fig. 3. 

B-Tone arm in rest position-See Fig. 2. 

C-Microphone Volume Control in OFF position-See 
Fig. 2. 

D-P.A.-Record Switch in P.A. position. 
E-Phono-Radio Knob (On radio panel) in PHONO 

position. 
F-Insert the plug on the end of the microphone cord in 

the microphone socket (Fig. 2) on the motor panel 
and push this plug all the way down. 

G-Turn the Radio On -Off Switch (On the radio panel) 
to the ON position. 

H-Turn the Microphone Volume Control to about 

A PUBLIC ADDRESS SYSTEM 

the half -way mark. The speaker silencing switch at 
about the mid -point of the Microphone Volume 
Control is not effective when the recorder arm is in 
the rest position. 
Keep the microphone at least one yard away from 
the radio speaker at all times. The lips should be 
about 2 inches (for public address) away from the 
microphone. 

I-Speak into the microphone and adjust the volume 
by means of the Microphone Volume Control to the 
proper intensity. If this control is turned too high, a 
howl may result. Should this happen, turn down 
the microphone volume slightly, move the lips closer 
to the microphone, and move the microphone farther 
away from the radio speaker. 

5. TO USE THE MICROPHONE FOR MAKING ANNOUNCEMENTS WHEN PLAYING 

RADIO OR PHONOGRAPH 

Follow all of the steps as given in Article 4 except Reduce the radio or phonograph volume by means of 

that for radio reception the Phono -Radio Knob is in the Radio Volume Control when making an announce - 
RADIO position. ment. 

6. TO USE THE MICROPHONE FOR SUPERIMPOSING AN ANNOUNCEMENT OR 

ACCOMPANYING THE PROGRAM WHEN MAKING A RECORD OF A RADIO PROGRAM 

The microphone can be used for superimposing an 
announcement on the record at any time when making 
a record of a radio program. 

A musical instrument or a singing voice may be used 
to accompany a radio program while recording it. 

A-Instructions for cutting the record are given in 
Article 1. Be sure P.A.-Record Switch is in RE- 
CORD position. 

B-Insert the plug on the end of the microphone cord in 
the microphone socket (Fig. 2) on the motor panel 
and push this plug all the way down. 

C-Keep the microphone at least one yard away from 
the radio speaker at all times. The lips should 
be about 6 inches away from the microphone. 

D-If an announcement or title is to be inserted, reduce 
the volume of the radio program with the Radio 
Volume Control to any desired level, just before 
the announcement is to be made or the title is to 
be put in. 
If a musical instrument or singing voice is to be used 
to accompany the radio program, the latter may be 
reduced with the Radio Volume Control or may be 
left at normal volume. 

7. TO MAKE A RECORD FROM ANOTHER 

WITH A RADIO -PHONOGRAPH 
COMBINATION 

If you have a radio -phono combination, play the rec- 
ord to be copied on the phonograph. 

Follow all of the instructions as given in Article 1 

except that the Radio -Phono Switch on the radio should 
be in the PHONO position. 

E-Turn the Microphone Volume Control up to just 
below the point at which the speaker silencing 
switch is felt to operate. This switch is at about 
the half -way mark on the control. (Continuing to 
turn this knob in a clockwise direction would 
throw the switch, and the sound could no longer 
be heard through the radio speaker but the re- 
cording would continue.) 

F-Speak, or start the sound into the microphone and 
observe the indicator light. To increase volume, 
speak louder and get closer to the microphone. To 
decrease volume, of course, reverse these procedures 
and turn down the Microphone Volume Control. 
Keep volume just below point at which red indi- 
cator light flickers. 

G-When the announcement or accompaniment is com- 
pleted, turn the Microphone Volume Control to the 
OFF position and if additional radio program re- 
cording is wanted, turn up the Radio Volume 
Control to just below the point at which the red 
indicator light flickers. 

RECORD 

WITH A SEPARATE ELECTRIC 
PHONOGRAPH 

If you have or can borrow a small phonograph of the 
electric type, play the record to be copied on this pho- 
nograph. Place the recorder microphone about 12 inches 
away, then proceed to make the new- record in the 
usual manner with the microphone See Article 2. 
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MODEL 14WG-499 

ADJUSTING THICKNESS 
OF THREAD (PRESSURE 
ADJUSTMENT) 

The pressure on the cutting needle 
can be varied by the adjusting nut 
shown in Fig. 4. This pressure de- 
termines the thickness of the thread 
cut from the blank record. 

All recorders are adjusted at the 
factory to cut grooves approximate- 
ly .0015 inches deep. When cut at 
this depth, the thread will be ap- 
proximately as thick as a human 
hair. 

You can get a fairly good idea of 
the depth of the cut by examining 
the record with a magnifying glass. 
The width of the groove should be 
about equal to the space between 
grooves if the cutting needle is 
sharp and the cutting head is cor- 
rectly adjusted. 

The thickness of the thread is in- 
creased by rotating the pressure ad- 
justing nut in a counterclockwise 
direction. Turning this nut clock- 
wise will decrease the thickness of 
the thread. Before making any 
pressure adjustment, be sure that a 
good cutting needle is used and that 
it is properly inserted. 

ADJUSTING HEIGHT OF 
RECORDER ARM 

-In Fig. 4 is shown the screw and 
locking nut for adjusting the height 
of the recorder arm above the turn- 
table. This height is adjustéd at the 
factory and ordinarily does not re- 
quire readjustment. 

To check for proper height, grasp 
the needle screw and lift it until 

Part 
No. 

PRE -AMPLIFIER UNIT PARTS 
MISCELLANEOUS 

MONTGOMERY WARD & CO. 

the cartridge assembly is felt to 
touch the recorder arm. The needle 
point will then be approximately 1/8 

inch above the record surface. 
If, due to variations in recording 

needle length, the height must be 
adjusted, loosen the locking nut, 
adjust the screw to the proper 
height and retighten the nut. 

HOME RECORDING 
NEEDLES -ORDINARY 
PHONOGRAPH RECORD 
NEEDLES 

Fifty tone arm needles are sup- 
plied with this recorder unit. These 
may be used both to play back home 
recordings and to play ordinary 
commercial records on the recorder 
unit. 

Needles which are used on home 
recordings may be used for ordinary 
commercial records, but those used 
on commercial records cannot be used 
for home recordings, as the latter 
would be ruined. 

OILING 
Oil the two bearings, one at either 

end of the worm shaft, fibre gear 
bearing, recorder arm hinge pivot 
and recorder arm shaft once a year. 

CAUTION: Never oil the friction 
clutch or the felt washers on the 
rubber idler wheels. (The purpose 
of the felt washers is to silence the 
operation of -the idler wheels and 
not to lubricate.) 

HIGH PITCH 
ON PLAY BACK 

If the pitch when a home record- 
ing is played back appears to be 

too high, it may be due to excessive 
depth of cut. This causes too great 
a load on the motor, slowing it down. 
The remedy, of course, is to reduce 
cutting needle pressure. 

SAPPHIRE NEEDLE 
If a sapphire cutting needle is 

used in place of a steel cutting 
needle, the needle pressure must be 
increased to maintain .0015" depth 
of cut. 

CUTTER CARTRIDGE 
VERTICAL STOP 

With the cutting needle resting on 
a record, raise the cutting arm slow- 
ly. There should be from 1/8" to 
3/16" of motion of the cutting arm 
before the cutting needle lifts from 
the record. This will allow free 
vertical movement of the cutter 
cartridge and compensate for any 
slight wobble of the turntable or 
record. To get slightly more or less 
movement, bend stop lug on male 
pivot which bears against cutting 
srm, down or up -see Fig. 4. 

TIMING YOUR RECORDS 
The following is the approximate 

maximum time for each record: 
6" size..Each side 1% min. 
8" size..Each side 3 min. 

10" size..Each side 4`rá min. 

REPLACEMENT PARTS LIST 

Selling 
Description Price 

7A119 Neon Lamp for Red Volume indicator .28 
15X175 Red Celluloid indicator Doz. .12 
3A303 Tube Sockets -Octal (8 Prong) Ea. .06 
3A305 Microphone Socket -Single Pin TIp.. Ea. .06 
3A308 Cutter Socket .06 
2A175 P.A.-Record Switch .10 
2A213 Record Cotter Changeover Switch .30 
37X194 Trip Arm and Hub Assembly for Change- 

over Switch .16 
29X141 Stop Collar on Changeover Switch .16 
51 X101 Record Cutter Transformer .76 
IOA314 Knob for Microphone Volume Control .00 

CONDENSERS 
066104 
B86402 

45X287 
45X2Iß 

C I.C5 1 mf. 400 V. Tubular 
Cl .004 mt. 200 V. tubular 

(CIA 10 mf. 400 V.) Dry 
(C3B 20 mf. 25 V.) Electrolytic 

C4 4 mt. 25 V. Dry 
Electrolytic 

066503 CO .05 mt. 400 V. Tubular 

RESISTORS 
895205 RI 2 Megohm 0.5 W. Carbon 
B94105 R2 1 Megohm 0.5 W. Carbon 
B94505 R3 5 Megohm 0.5 W. Carbon..... 
36X292 R4 Microphone Volume Control and 

Switch 
B93254 R5 250,000 Ohm 0.5 W. Carbon 
893504 R6 500,000 Ohm 0.3 W. Carbon 
D94502 R7 5000 Ohm 2.0 W. Carbon...._ 
895300 Ra 30 Ohm 0.5 W. Carbon 
895502 R9 5,000 Ohm 0.5 W. Carbon 
B94404 R10 400,000 Ohm 0.5 W. Carbon 
895104 R /I I00.000 Ohm 0.5 W. Carbon..__ 
894102 R12 1000 Ohm 0.5 W. Carbon...._ 
894104 R13 100.000 Ohm 0.5 W. Carbon 
43X118 R14 1.5 Ohm Wire Wound 

JUNCTION BOX PARTS 
3A303 Speaker or Recorder Cable Soekete-Octal (8 

Prong) _ Ea. .06 
3A305 Phono Sockets -Single Pln Tip ..._____ Ea. .06 

60.10 2A175 Junction Box Switch -._-_..-__ .10 13X440 
.06 W -28A74 RECORDER UNIT PARTS 

13x442 .58 26A333 Recorder Arm Swivel Head Clamp. Sinew 13X443 and Screw Assembly ....00.12 
.22 26A334 Recorder Arm Height Adjusting Screw and 13X441 
.06 Nut Assembly .06 

Prices Subject to Change Without Notice. 

W -21A048 Cartridge Spring .Dez 
.06W -21A050 Cutter Cartridge (Crystal Tyne )(.26)._1 
.08 W -21A078 Retarder Arm Only ...._.._.___.._,_ 
.08 W -2 1A032 Recorder Arm Post Gear._ _.._..__.._.._. 

W -21A028 Cork Friction Washer far above peer Dez 
.42 W.25A072 Felt Washer for above Gear .._....__ 
.10 W -26A177 Needle Screw for Recorder Aim -if -Tin; 
.10 Arm .._...- 
.16 W-158054 Motor 80 eyele-I IS Volt._.... _.. ... __._. 
.06 W-178182 Turntable 
.06 W -17A1769 Rubber Idler Wheel _ _ 
.08 W -17A 1363 Spring Clip for Above - _..De=. 
.06 W -25A030 Felt Washer for above ..... `_._Des. 
.08 W -25A04ß Fish Paper Washer for above._._.-._Doz. 
.08 W-2IA076 Pick -Up Arm Only _..___.........._,.__..._._ 
.16 W -21A158 Crystal Cartridge for Tone Arm L 

W -32A01ß AC Switch 

MICROPHONE AND CABLES 
28A75 Reeording Microphone complete with stand_ 

and cable 
Recorder Cable with Melded"'Octal Plug and 

Single Pin Tip Jack 
Phono Cable with Single Pin Tip Jack 
Pre -Amplifier Cable complete with 2 Prowl Plug.._..._._...__......_._._..._....._. 
Speaker Socket Cable eempiate with Octal 

Plug 

.!8 

.00 

.02 

.18 

.10 

6.Á 

I 

.!K 

.48 
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MONTGOMERY WARD & CO. 

RADIO CHASSIS 
NOTE- POSITION OF SOCKETS 

ON RADIO CHASSIS WILL 
CHANGE IN DIFFERENT 
MODELS. 

PHONO 
SOCKET 

PHONO PLUG FOR 
COMBINATIONS 

:2:°;;) 
L. 

Rlr 

PHONO 
CABLE 

PRE -AMP. 
SOCKET 

PRE -AMP 
CABLE 

SPEAKER 
SOCKET 

J 

JUNCTION 
BOX 

SWITCH FOR USE 
WHEN RECORDER 
CABLE PLUG IS 

A. WITHDRAWN. 
DLS.L k1, A. 

`59 

6SJ7 
ISST STAGE 

6SJ7 
2ND STAGE 

Fig. S-Pre-AmplHier Unit 
Tube Arrangement 

Ir z 

MICROPHO NE 
SOCKET 

RECORDER ARM 
SOCKET 

GREEN 

R5 

250.00011 

BROWN 

VOLUME INDICATOR 
LIGHT 

6SJ7 

CI 

SPEAKER CABLE 

RECORDER CABILE 

PHONO 
PICKUP 

LEAD 

SPEAKER 
SOCKET 
CABLE 

r 

RECORD PLAYER 

il 

RADIO -PHONOGRAPH 
COMBINATION MODELS 

SPEAKER 

POWER CABLE 

TO SEPARATE _ 
OUTLET 

Fig. 6-Cable Connections 

2 114 

X22 

MEG. 

.00< MICROPHONE 
VOLUME CONTROL 

6SJ7 
2NO STAGE 

RECORDER 

ARM 

SWIVEL 
100011 es 
C35 CLAMP 8 

y20MF. SLEEVE 
C5 ASSEMBLY 

O 

R12 

.I Alid7.-1, 

.n 
C 3A 
MF. 

500025 

P.A. r---O REST 

RECORD --QÌ O CUTTING 
O 

POSITION 

POSITION 

RB 
1 M. 25. pY1 30 11 

O IV 

B 

Ft U C4 
4 ME. 

500025 

CUTTER AUTO 
TRANSFORMER 

RECORDER ARM 

RECORDER ARM / PLUG 

SPEAKER 
OFF 

SPKR. SILENCING 
O SWITCH. ON 
AMI C.VOL.CONTR 

SWITCH OPERATES 
WITH RECORDER 

ARM, 

WG&C SERIES 2431-1 7-41 

MODEL 7 4'::G-499 

MICROPHONE 

IRECORDER 
UNIT 

MICROPHONE SOCKET 

01-967 / 

STOP LUG 

PRESSURE 

ADJUSTMENT 
NUT 

Fig. 4. Recorder Arm Adjustments 

HEIGHT 
ADJUSTMENT 
SCREW AND 

NUT 

PRE -AMP 
PLUG TO 

RADIO 

PRE -AMP 
CABLE 

m. 
PICKUP I 

CR! 05 SOCKET FROM TO rIrK'JP I 

_T4 MF. RECORDER SOCKET ONi 
,,;,/. JUNCTION 

I 

,-.s. _BOXO I 

- I 

I 

LI- I_ - - 
L 

L----SY====-_-, 
i^ RED I I I 

I I I !PRE -AMP il 
OLI i BLACK I I 

PLUG I 

I I 
IPRONG I 

GREEN END 

WHITE 

Fig. 7-Schematic Circuit Diagram 

RECORDER 
CABLE 

(CLOTH COVERED) 

JUNCTION 
BOX 

201-1056 

SPEAKER -RECORD 
CUTTER PLUG 
PRONG ENO 

un m 

PRE -AMP 
SOCKET 
WIRING SIDE 

SPKR. SOCKET 
WIRING SIDE 

TO PHONO 
JACK ON 
RADIO 

I 

RECORD 
CHANGER 

PICKUP DOCKET 
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MODELS 220, 221, 223, NEW PRODUCTS CORP. 
320, 321, 323 

Alphabetically arranged index letters are used in the illustrations and in the descrip- 
tion to facilitate locating of parte in the illustrations. Parts with the prefix letter "A" 
will be found in the illustration of the top of the record changer. Parts with the prefix 
letter "B" and "C" will be found in the illustration of the bottom of the changer. Parte 
with the prefix letter "D" will be found in the illustration of the main cam gear assembly. 

SUMMARY OF MECHANISM OPERATION: 

The capacity of the instrument is ten 12" or twelve 10" records. 

To load, turn the two large lower blades AM (in top view) towards the center of the turn- 
table, as shown. Then place the records over the turntable shaft allowing them to rest on 
the blades. To start operation, trip Reject button AP. To unload after playing, grasp under 
lower blade, lift slightly, and turn 180 degrees allowing them to fall into the notches pro- 
vided. There will then be no obstruction in taking the records off. 

Set middle button AQ to 10" or 12" in accordance with size of records. All records must 
be of same size for each loading. 

To change record anytime when needle is on the record, merely trip Reject button AP. 

To play records one by one, turn changer blades back away from center of table, and set 
Manual -Automatic button AR for Manual operation. 

DESCRIPTION OF CHANGE CYCLE: 

Push Reject button AP which releases latch CF (through reject link BG) that holds pawl 
CH. When CH le in starting (or neutral) position it is under sub -frame BJ and upon being re- 
leased from latch CF engages with lugs on pinion DG which is rotating. This turns main cam 
gear DQ sufficiently to engage first tooth shown at CHA and continues to rotate it for one 
complete revolution, which constitutes one cycle of the changer. Pinion DG le driven through 
the train from motor pulley AD through the idler pulley AC which drives on the rim of turn- 
table AB keyed to turntable shaft DA. 

The pickup arm movement is controlled laterally by the pickup crank CB, the end of which 
rides in the cam track DPA of cam gear DQ. 

As the cam rim DPB slides on the head of lift pin CC raising pickup arm AJ, the roller 
on pickup crank CB, rolling in track DPA it forces outward (carrying outward with it pickup 
arm AJ) into the concentric portion of track DPA. 

While the pickup arm is swung out in the raised position and the cam gear continues, the 
eccentric CE actuates the changer blades through eccentric arm CG, changer shafts CN and BC, 
and tie bar BF. 

ADJUSTMENTS AND SYNCHRONIZING: 

1. To set changer blades, AM and AN, loosen screwson CM, BD, and CP, and place blade in 
position shown in top view with top blades about 1/16" from the edge of a 12" record and cam 
gear in neutral or playing position. The tie bar BF should then be pivoted over to within 
1/16" of sub -frame BJ with driving crank BD pointing straight out to left (machine in posi- 
tion shown'in bottom view). Then screw clamps CM, BD, and CP tight. 

2. To adjust the lift of the pickup arm, should it hit under the lower blade AM or not clear over 10-12" records, merely tighten or loosen (by small degrees) the hex head screw on the under side of the pickup arm near the pivot end. 

The lateral swing is controlled by crank CB riding in groove DPA. 

To adjust the swing of pickup arm loosen the screw on the hub of CB, place a record (preferably a 12" one) on the turntable, trip reject button and turn turntable by hand until pickup arm AJ lowers to record. Just before the needle touches, stop turning and push the arm sideways until the needle is about 3/72" from the edge of the record then continue to turn turntable to see if it lands that distance from the edge. Then tighten up the clamping screw on pickup crank CB. 

The tripping adjustment or latch adjusting screw CM controls the point at which the 
mechanism picks up the pickup arm AJ and removes it to allow the next record to be dropped. 
Should records not finish playing it is merely necessary to unscrew this screw until it com- 
pletes records properly, or should machine fail to trip at end of record, turn screw in so 
that it will trip sooner. 

REPLACING MOTOR: 

Remove idler wheel AC and the three motor mounting screws AG. Be sure to save metal 
bushing spacers, which slip inside of rubber grommets. These prevent rubber from being 
squeezed out of shape which would prevent proper cushioning of motor. Place motor of proper 
rating in same position as present motor and replace spacers, washers and screws as before. 

AUGUST 14, 1940 
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R-2 CHANGER POSTS AA 

R-125 TURNTABLE 

R-34 IDLER WHEEL 

k-37 IDLER SPRING 

R-12 IDLER BRACKET 

33 
R. MOTOR AG 

MOUNTING SCREWS 

R-111 ON-OFF SWITCH AH 

R-63 MANUAL LINK BA 

R-6 SPRING CLIP BB 

R-32 SHORT CHANGER 
SHAFT BC 

R-24 DRIVING CRANK BD 
R-62 REJECT RETURN 

SPRING BE 

R-27 TIE BAR 

R-61 REJECT LINK 

R-58 INDEX LINK 

R-38 SUB FRAME 

MOTOR BK 
(SPECIFY RATING) 

R-111 ON-OFF SWITCH BL 

R-117 MOTOR CORD BM 

R-123 MOTOR PLUG BN 

R-43 TURN TABLE SHAFT 
DA 

R-40 LONG BEARING SUP- 
PORT DB 

R-38 SUB FRAME DC 

R-8 STARTING PAWL DD 

R-50 CAM STOP SPRING DE 

R-54 CAM STOP LEVER DF 

R-46 PINION DG 

R-41 SHORT BEARING 
SUPPORT DH 

NEVO' PRODUCTS CORP. 

SUB FRAME AND MAIN CAM -GEAR ASSEMBLY 

MODELS 220, 221, 223, 

320, 321, 323 

AJ PICKUP ARM R-83 

AK PICKUP CARTRIDGE 

IN PICKUP ARM) 

AL PICKUP REST R-5 

AM LOWER BLADE R-76 

-L_ AN UPPER BLADE R-77 4 
AP REJECT BUTTON R-60 

4 
AQ 10' & 12 BUTTON R-60 

AR MANUAL BUTTON R-60 

CA PICKUP CRANK 
SPRING R-133 

CB PICKUP CRANK R-66 

r CC LIFT PIN R-81 

CD INDEX PLATE R-57 

CE ECCENTRIC R-18 .. CF PAWL LATCH R-11 -- 

CG ECCENTRIC ARM R-21 

CH STARTING PAWL R-8 

CHA 

CJ PAWL SPRING R-10 

NMI CK PICKUP CORD & 
CLIPS R-115 

CL ECCENTRIC SLIDE 
SPRING R-23 

CM DRIVING CRANK R-24 

CN LONG CHANGER 
SHAFT R-29 

CP DRIVING CRANK 

CQ POST NUTS 

ñi CR POST WASHERS 

DJ CAM EXTENSION R-19 / DK CAM EXTENSION 
SPRING R-20 

DL FELT OIL WICK R-119 

R-24 

R-4 

R-3 

DM LATCH ADJUSTING 
SCREW R-15 

DN PAWL LATCH R-11 

DP LATCH SPRING R-16 

DPA CAM GROOVE 

DPB CAM RIM 

DQ MAIN CAM GEAR R-7 
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MODELS 300 Series, 301 

TURNTABLE BA 

SUB FRAME BB 

WORM BC 

MOUNTING TEE NUT BD 

MOTOR BE 

EJECTOR SPRING BF 

SWITCH BG 

EJECTOR ARM PIVOT BH 

EJECTOR ARM BJ 

EJECTOR TRIGGER BK 

EJECTOR LINK BL 

HOUSING BM 

INDEX LINK BN 

THREE POLE TERMINAL BP 

PLUG d CORD BQ 

INDEX SPRING BR 

PRESSURE ADJUSTMENT 
ASSEMBLY BS 

SWITCH 

RECORD 
'OLD DOWN 

STORAGE 
SHAFT 

NEW PRODUCTS CORP. 

AA HOLDOWN PIN 

AB HOUSING 

AC RECORD EJECTOR 

AD RECORD HOLDOWN 

AE REJECT & TONE ARM REST POST 

AF BASE PLATE 

AG TONE ARM 

AH RECORD STORAGE SHAFT 

AJ TURNTABLE SHAFT 

AK TURNTABLE 

AL ON-OFF SWITCH 

CA FOLLOWER 

CB FOLLOWER ARM PIVOT 

CC STOP ARM 

CD TRIP LINK 

CE FOLLOWER ARM 

CF TRIP ARM 

CG RATCHET PAWL SPRING 

CH INDEX PLATE 

CJ MANUAL LOCK 

CK CRANK 

CL REJECT PIN 

CM CARTRIDGE 

CN MANUAL STOP 

CR INDEX SLIDE 

CQ SLIDE BRACKET 

CR TONE ARM 

CS CRANK PIN SPRING 

CT PICKUP ARM POST CAM \\ CU PICKUP CORD & TIPS 

CV CRANK PIN 

LEAD WIRE 

REJECT AND 
MANUAL BUTTON 

TONE ARM- 
REST POST 

TONE ARM 

TURNTABLE 
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MODELS 300 Series, 301 

NEW PRODUCTS CORP. 
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MODELS 320, 321, 323 NEW PRODUCTS CORP. 

R-205 RATCHET PAWL EA 

R-207 RATCHET PAWL 
SPRING EB 

R-88 RATCHET LATCH EC 

R-26 RIVETS ED 

R-195 RATCHET SPRING EE 

R-87 RATCHET TRIP EF 
RATCHET TRIP MECHANISM 

Figure 3 

This modification consists of a ratchet mechanism that tripe the mechanism for the next record. It 
does this regardless of the distance from the eccentric groove to the center of the record. The positive 
stop mechanism 220 Semés is dependent for its operation upon the distance between the center of the 
record and the eccentric groove, and accordingly will not work with records that do not have the standard 
distance between eccentric groove and center. 

OILING 

Normally, this mechanism should require no 
additional lubrication. However, a drop 
of any good machine oil on all friction 
surfaces, and to the oil wicks on both ends 
of the motor shaft, may be applied about 
once a year, or more often if used exten- 
sively. 

RATCHET TRIP MODELS 

No. 320 This model is equipped with a 
ratchet mechanism that serves the purpose 
of tripping the machine for the next rec- 
ord when records occur that end in an 
eccentric groove too far from the center 
to allow the positive stop to trip. 

The Pickup arm crank CB as it swings in- 
ward with the pickup arm during the play- 
ing of a record drags the Ratchet Pawl EA 
across the serations in the arm of Ratchet 

latch EC. The Pawl EA, which pivots about 
its center, tends to maintain a position 

pointing straight out from the end of the 
crank CB through the action of Ratchet 
Pawl Spring EB. Thus, a reversal of the 
direction of travel of the crank caused 
by the pickup arm following the eccentric 
groove at the end of a record, will cause 
the pawl EA to catch in the serations in 

latch EC pivoting it about one of the 
rivets ED allowing the ratchet trip EF 
to pivot about the other Rivet ED through 
the spring action of Ratchet spring EE. 
The vertical protrusion on Ratchet Trip 
EF then trips the latch DN which starts 
the cycle for dropping the next record. 

No. 221 & No. 321 Same as 220 and 320 
except that the power supply for these 
models is 50 cycle 110V. 

No. 223 & No. 323 Same as 220 and 320 
except that power supply is 25 cycle 110V. 

SUPPLEMENT Jet I OCTOBER 18% t940 
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SETTING FOR RECORD SIZE 

LOADING 

OAK MFG. CO. 

This mechanism plays up to twelve 10 -inch or ten 12 -inch records at 
one set-up. All records must be of the same size for each set-up. 

To set for record size, it is necessary to move the 10-12 button so 
that it will indicate correct size record, and the Auto -Manual button 
to indicate Automatic See illustration. 

See that both lower shelf plates are turned toward center of turn- 
table. If they are not, grasp the post just below the shelf plate 
and rotate post until it falls into proper position with both shelf 
plates correctly turned toward center of turntable. Place the stack 
of records over center pin so they mill rest on the two shelf plates. 

TO TURN THE PHONOGRAPH ON 

Turn the radio On -Off switch knob to the "On" position... 

tration. A click will be heard and the dial will light. 1:ait 30 

seconds for the tubes to heat. 

Turn the Phonograph -Radio knob to the Phonograph (P) position. 

Push the Motor Switch to the "On" position. Motor will then start. 

Push the button marked "Reject". This will release the first record 
and start the record changing mechanism. 

REJECTING A RECORD 

Push the button marked "Reject." This can be done any time after the 

needle has come in contact with the record. The mechanism will im- 
mediately start the change cycle. 

TO TURN THE PHONOGRAPH OFF 

Push Motor Switch to "Off" position. 

Lift pickup arm; place it on the pickup rest. 

ALWAYS BE SURE TO TURN OFF WHILE NEEDLE IS RESTING UPON A RECORD, OTHER- 
WISE PICKUP CANNOT BE RETURNED TO ITS REST DUE TO UNIT BEING IN A CHANGE 
CYCLE. 

Turn the radio "On -Off" switch knob to the "Off" position. 

REMOVING PLAYED RECORDS 

First switch off motor. Then take hold of both posts, just below the 

shelf plates, lift and turn them out of the way. Place pickup in 

position on arm rest. Lift the played records from the turntable. 

Taking hold of posts as before, move plates until post again falls 

into playing position. The changer may then be loaded with a new 

stack of records. See directions on previous page for loading. 

©John F. Rider 
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O A K MFG. CO. 

TONE ARM - AUTOMATIC OPERATION 

CAUTION: To avoid damage to the mechanism, the Tone Arm should not 

be handled while the Auto -Manual button is in the "Automatic" position. 

If it is desired to remove the Tone Arm from a record, push this 

button to the "Manual" position. To return the pickup arm to its 

"Rest" position from Automatic operation, follow the instructions 

under "To Turn the Phonograph Off." 

IF CHANGER IS LEFT RUNNING 

No damage will be done if you forget to turn off Changer after it 

has played its entire load of records. It will simply repeat the 

last record until stopped or reloaded. 

MANUAL OPERATION 

To play records one at a time as in an ordinary phonograph: 

(1) Remove any records remaining on the turntable. 

(2) Leave plates turned outward as for removing played records. 

DO NOT turn them back toward center of turntable. 

Push Auto -Manual button to "Manual" position. Then place a record on 

turntable, switch on motor, and lift pickup into position. 

TONE AND VOLUME CONTROL 

The volume and tone controls are used in the same manner for phono- 

graph reproduction as they are for radio reception. 

THIS PHONOGRAPH IS EQUIPPED WITH A PERMANENT POINT NEEDLE 

OILING 

This phonograph is equipped with a permanent point needle good for 

2,000 record plays. Tighten the needle screw with a Phillips Head 
screwdriver every 500 plays. 

CAUTION: Never change the position of the needle. If it should 

become bent or broken, remove the old needle by first loosening the 

needle screw. If a flat is provided on the shank of the new needle, 

place the needle all the way in with the flat portion of the shank 

facing the needle screw. 

Normally, this mechanism should require no additional lubrication. 

However, a drop of any good machine oil on all friction surfaces, and 

to the oil wicks on both ends of the motor shaft, may be applied 

about once a year, or more often if used extensively. 

©John F. Rider 
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OAK MFG. CO. 

ELECTRICtL CHARACTFRISTICS 

Speed, no load on turntable, 81 R. P. M. (Max.) 
Speed, needle in outside groove of 12 inch record, 76.6 R.P.M. (Min.) 

The above are the maximum and minimum speeds of the turntable. The 
number of records on the turntable makes practically no difference 
in the revolutions per minute. 

The following table lists the output level from the outside groove 
(1000 cycles) of an .udiotone 78-1 record or Webster PE 50, using an 
average length of pickup cord (200 mmf.) terminated in e 500,000 
ohm load. 

Zero Level = 1.0 Volte 

CARTRIDGE NEEDLE PRESSURE OUTPUT 1000 Cycles 
Si nal Level 

OZ. DB, Tae Rumble 
Webster Steel 1.5 

N1, N1-5 AJ1 1.5 
Floating Point 1.5 
Pfanstiel 1.5 

-7.5 
-9.0 
-9.5 

-10.0 

20 db. min. 
n n n 

Webster Steel 1.5 
N1-7, N1-8 1611 1.5 

Floating Point 1.5 
Pfanstiel 1.5 

-4.5 
-8.5 
-7.0 
-7.5 

20 db. min. 
n w n 

Aatatic LP -6 Saphire 1.25 -1.5 20 db. min. 

Aatatic L-26 Steel 2.75 
AJ1 2.75 
Floating Point 2.75 
Pfanstiel 2.75 

*1,5 
-4.0 
-6.5 
-800 

20 db. min. 
n vs n 
n n n 
n w n 

Aetatic L-40 Steel 1.5 -4.5 
AJ1 1.5 -7.0 
Floating Point 1.5 -8.0 
Pfanstiel 1.5 -8.5 

20 db, min. 
n n n 

n n n 

n n n 

Shure 99-1828 Steel 
AJ1 
Floating Point 
Pfanstiel 

1.5 
1.5 
1.5 
1.5 

+1.5 
-2.0 
-2.5 
-3.0 

20 db. mino 
n n n 

n n n 

n n n 
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OAK CO. MFG. CO. 
PART NO. FIGURE REF2R2NCB NO. DESCRIPTION F-1 On -Off Switch 

F-2 Idler Wheel 
3231 F-1 Power Switch F- Spring Clip 
4234 F-2 Idler Wheel F-4 Motor Mounting Grommets 
4318 F-3 Spring Clip F-5 Motor Pulley 
4324 Idler Tension Spring FIGURE 1 7-8 Turntable Shaft 
4325 Idler Plate Retainer F-7 Reject Button 
4326 Idler Plate and Stud (LEFT SIDE) F-8 10"-12" Button 
4322 Idler Plate Lock Nut F-9 Automatic -Manual Button 
4317 Idler Thrust Washer F-10 Upper Blade 
4233 F-4 Motor Mounting Grommet F-11 Changer Post 
4329 Motor Mounting Screw F-12 Lower Blade 
4341 Motor Mounting Sleeve F-13 Pickup Cartridge 
4225 Motor Mounting Washer (RIGHT SIDE) F-14 Pickup Arm 
4323 Motor Mounting Nut F-15 Adjustment Nut 
4320 F-5 Motor Pulley F-16 Pickup Arm Spring 
4321 Motor Pulley Set Screw F-17 Needle Drop Adjustment 
4243 F-6 Turntable Shaft F-18 Pickup Rest 
4319 Turntable 
4260 F-7 Reject Button F-19 Index Link 
4260 F-8 10"-12" Button F-20 Reject Return Spring 
4260 F-9 Auto -Manual Button F-21 Reject Link 
4202 7-11 Changer Post F-22 Control Spring 
4203 Changer Post Washer FIGURE 2 F-23 Manual Link 
4423 Upper and Lower F-24 Short Changer Shaft 

Shelf Blade Assembly (LEFT SIDE) F-25 Drivine; crank 
4242-1 F-13 Pickup Cartridge F-28 Tie Bar 
4242-5 F-13 Pickup Cartridge 7-27 Large Gear 
4440 Pickup Arm Assembly F-28 Cam Stop Lever 
4245 F-15 Pickup Lift Adjusting Screw F-29 Cam Stop Spring 
4214 Pickup Lift Adjusting F-30 Sub Frame 

Spring F-31 Motor 
4307 F-16 Pickup Arm Spring F-1 On -Off Switch 
4282 F-17 Index Bushing Stud F-32 Motor Cord 
4259 Index Bushing F-33 Motor Plug 
4294 Spring Washer 
4273 Adjustment Look Nut F-34 Control Spring 
4257 Indexing Plate F-35 Pickup Crank Spring 
4292 Rubber Pickup Rest Bumper F-36 Pickup Crank 
4258 F-19 Index Link F-37 Pickup Shielded Lead 
4262 F-20 Reject Return Spring F-38 Position Trip Screw 
4261 F-21 Reject Link F-39 Eccentric 
4407 F-22 Control Spring F-40 Pawl Latch 
4263 F-23 Manual Link (RIGHT SIDE) F-41 Starting Pawl 
4232 F-24 Short Changer Blade Shaft F-42 Starting Pawl Spring 
4434 Tie Bar Assembly F-43 Eccentric Arm 
4436 Large Gear Assembly F-44 Eccentric Arm Spring 
4254 F-28 Gam Stop Lever F-45 Poet Washer 
4250 F-29 Cam Stop Spring F-46 Post Nut 
4249 Cam Stop Pin F-47 Driving Crank 
4255 Cam Stop Roller F-48 Long Changer Shaft 
4256 Cam Stop Roller Pin F-49 Driying Crank 
4439 Sub Frame Assembly 
4316 F-31 Motor 
4410 F-32 Line Cord and Plug 

F-19 Index Link 

4414 F-32 Line Cord and Plug P-21 Reject Link 

4416 F-32 Line Cord and Plug 
FIGURE 3 

F-23 
F-50 

Manual Link 
Pickup Crank Pin 

(LEFT SIDE) 
4407 
4286 

F-34 
F-35 

Control Spring 

Pickup Crank Spring 
P-28 
F-29 

Cam Stop Lever 
Cam Stop Spring 

4437 Pickup Crank Assembly F-28 Tie Bar 
4408 F-37 Pickup Cord F-30 Sub Frame 
4413 7-37 Pickup Cord 
4415 F-37 Pickup Cord 
4290-10 F-38 Position Trip Screw F-51 Lift pin 
4211 F-40 Pawl Latch F-36 Pickup Crank 
4208 F-41 Starting Pawl F-52 Ratchet Pawl Spring 
4210 
4438 

F-42 Starting Pawl Spring 
Eccentric Arm Assembly 

(RIGHT SIDE) 
F-53 
F-54 

Ratchet Pawl 
Ratchet Latch 

4203 F-45 Post Washer P-55 Ratchet Spring 
4204 F-46 Poet Nut F-56 Ratchet Trip 
4229 F-48 Long Changer Shaft F-37 Pickup Shielded Lead 
4267 F-50 Pickup Crank Roller 
4268 Pickup Crank Roller Pin 
4281 
4311 

F-51 
F-52 

Pickup Lift Pin 
Ratchet Pawl Spring 

FIGURE 4 
F-57 
F-41 

Gem Groove 
Starting Pawl 

(LEFT SIDE) 
4309 
4313 

F-53 Ratchet Pawl 
Ratchet Pawl Pivot'Pin 

F-58 
F-6 

Pinion 
Turntable Shaft 

4288 F-54 Ratchet Latch F-30 Sub Frame 
4339 F-56 Ratchet Spring F-29 Cam Stop Spring 
4287 F-56 Ratchet Trip F-28 Cam Stop Lever 
4246 F-58 Pinion 
4220 F-59 Cam Extension Spring 
4219 F-60 Cam Extension (RIGHT SIDE) 
4216 F-61 Pawl Latch Spring 
4239 Turntable Bearing 
4241 Bearing Support (lower) F-27 Large Gear 
4435 Upper Bearing Assembly F-38 Position Trip Screw 
4279 Change Shaft Cap (Tenite) F-40 Pawl Latch 
4215-37 Change Shaft Cap Screw F-59 Cam Extension Spring 

(Chrome) F-60 Cam Extension 
4424 Needle Set Screw F-61 Pawl Latch Spring 
4441 Index Link Assembly 7-62 Cam Rim 

©John F. Rider 
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MODEL HR -1 
PHILCO RADIO & TELEV. CORP. 

Model HR -I Home Recording Unit is designed for use on Philco Record Changers equipped for home 
recording. The instructions for installing the unit on these changers are supplied with- each unit. The informa- 
tion listed in this bulletin covers the replacement parts and procedure for making better home recordings. 

PART LOCATIONS-HR-1 UNIT 

HR -1 CONTROL SCHEMATIC DIAGRAM 
DECEMBER. 1940 

REPLACEMENT PARTS 
Model HR -1 - Recorder Assembly 

SCHE. PART 
No. DESCRIPTION No. 

I Cutting Arm Hinge Pin 35-2246 

Spring Washer 35-2247 
2 Cutting Arm Hinge 35-2248 

3 Cutting Arm (less crystal) 35-2359 

4 Worm and Vertical Shaft Gear Assembly 35-2242 
5 Gear Shaft Spacer 35-2250 
6 Shaft and Helic Gear Assembly 35-2244 
7 Screw W -9I 
8 Friction Clutch Spring 35-2235 
9 Nut W-617 

IO Washer 
11 Stationary Friction Plate 35-2240 
12 Friction Washer (large) 35-2239 

Friction Washer (small) 35-2238 

13 Recorder Arm Post Gear 35-2237 
14 Recorder Base Nut 35-2465 
15 Recorder dose Washer 35-2466 
I6 Shaft and Friction Plate Assembly 35-2245 
17 Gear Shaft Drive Pin 35-2236 
18 Gear Shaft Worm 35-2243 
19 Screw W-147 
20 Swivel Head Clamp Sleeve 35-2252 
21 Nut W-661 
22 Screw W-2158 
23 Adjusting Screw Support 35-2253 
24 Self Tapping Screw 97-0070 
25 Recorder Base and Bush Assembly 35-2234 
26 Adjusting Screw 35-2241 
27 Cartridge Spring 35-2388 
28 Screw W-412 
29 Screw W-2222 
30 Male Pivot 35-2249 
31 Crystal 35-2232 
32 Recording Lamps 34-2432 
33 Resistors (I megohm) 33-510339 
34 Resistor (10,000 ohms, 2 watts) 33-310539 
35 Condensers (.1 mfd., 400 volts) 30-4455 
36 Switch 76-1141 
37 Resistor (200 ohms) 3 3-1 20439 
38 Cable and Plug 41-3589 
39 Socket (two prong) 27-6154 

Clomp 56-1956 

MISCELLANEOUS 
Cutting Needle (Package of 5 Needles) 45-2824 
Escutcheon (control) R-2578 
Screws W-2054FA9 
Grommet (cable) 2675 
Insulator (lamps) 27-9760 
Complete Drive Assembly (less Tone Arm & Crystal) 35-2254 
Arm Rest 35-3052 
Microphone 35-4077 
Pick-up Cable and Plug Assembly 41-3565 

John F. Rider 
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PHILCO RADIO & TELEV. CORP. MODELS HR -1, 35-1108 

FIGURE NO. 1 

PARTS LAYOUT FOR MODEL 35-1108 ONLY 

MAKING BETTER HOKE RECORDINGS 

When making home recordings, it is es- 
sential that the speed at which the record is 
cut, be kept at or near 78 RPM. The load im- 
posed on the motor when cutting a record is 
much greater than when playint back the 
recording and, when the difference in speed 
between recording and playing is in excess of 
four RPM, it becomes quite objectionable. In- 
creased satisfaction with home recordings 
will result when the following conditions are 
observed and adjustments are made for the 
most suitable operation. 

1 - Allow the phonograph motor to be- 
come thoroughly warmed up before attempt- 
ing to make a home recording. Play six 
records or more so that the grease in the 
gears becomes thoroughly loosened. 

2 - The fiber gear on the home recording 
gear train that engages the spindle should 
mesh loosely with the spindle gear in order to 
avoid binding. It may be necessary to enlarge 
the mounting hole in the record changer base 
in order to obtain this condition. 

3 - The cutting arm height adjusting 
screw should be set so that the cutting arm is 
just 1/4" above the record. Put the cutting 
needle in the crystal and place it on the record 
near the spindle. Check the cutting arm 
height - 1/4" above the record. 

4 - The needle pressure is very critical. 
Philco Scale, Part No. 45-2851, should be used, 
so that needle pressure can be adjusted ac- 

curately to 11/4 ounces with the cutting needle 
placed near the spindle. The needle pressure 
must be checked just as the needle is raised 
from the record. 

5 - The crystal "low level" stop should be 

adjusted, if necessary, to obtain 1/z" of free 
movement of the crystal in the cutting arm. 
With the needle resting on a record, raise the 
cutting arm slowly. There should be from 
3/16" to 1/4" of motion of the cutting arm be- 

fore the cutting needle lifts from the record. 

This will allow a free vertical movement of 

the crystal, compensating for any slight 
wobble in the turntable or record. 

6 - At the first sign of fuzzy or poor tone 
when making home recordings, change the 
cutting needle, replacing it with a new Philco 

cutting needle. A cutting needle should make 

between ten and twenty good clear recordings 
before it becomes necessary to replace it. 

Two types of needles have been furnished 
in the past. The first recording needle was of 

the type normally known as a plow type 

needle. The cutting face of this needle is 

curved so that it actually digs into the surface 
of the record. This type has been replaced 

with a newer type which can be distinguished 
very readily from the plow type because the 

cutting face of the needle is flat and is paral- 
lel to the axis of the needle. The plow type 
needle can be used to make 6" home record- 

ings satisfactorily, but it should not be used 

to make 10" home recordings, since it cuts 

too deeply into the record and will slow up 

the phono motor while cutting the outer edge 

of the record. The new flat face needle will be 

satisfactory when making the 10" recordings. 

FOR OTHER DATA ON HR -1, SEE INDEX 

©John F. Rider 



326 

MODEL 35-1108 

PHILCO RAI)IO & TELEV. CORP. 

OPERATING INSTRUCTIONS 

The Model "L" Record Changer plays seven 12" or eight 1 0" Records automatically. The last 
record remains on the turntable and repeats as long as the Record Changer is in operation. 

Records may be repeated as often as desired by raising the record removing arm at A Fig. I to the 
upright position. 

To reject a record and play the next record below it, pull the latch lever at L Fig. I forward. 
To adjust the record removing arm to handle 10" records set the record removing arm change 

lever at D Fig. 1 opposite the number 10 stamped on the base plate. For 12" records set the lever 
opposite the number 12. 

To adjust the pickup to play 10" records, push the pickup stop at K Fig. I back. (Away from 
the pickup needle) For 12" records pull the stop forward (toward the needle) as far as it will go. 

Some units are equipped with two speed motors, and others with 78 RPM motors. When the two 
speed motor is used change from one speed to the other by simply moving lever at F Fig. I to posi- tion desired. 

To start motor, throw switch (supplied on some models) at N Fig. I on the "on" position. 
MOTOR LUBRICATION 

The motor installed in the Record Changer is governor controlled, with all gearing enclosed. and leaves the factory lubricated for proper operation. For maximum satisfaction, lubricate the mo- tor at regular intervals with SAE No. 10 oil. Please do not use any other grade of oil. 
The governor disc engages with a ring of hard felt. This felt is impregnated with a lubricating so- lution sufficient for proper operation for approximately a year under normal conditions. It may be necessary, however, if the motor shows a tendency to chatter or waiver, to apply a drop or two of oil to this felt ring. 

MOTOR SPEED 
The motor speed is adjusted by means of a lever at C Fig. 1 which is mounted under the turn- table. The direction of swing to fast or slow is indicated by the legends F and S on the base plate. 

33-1/3 RPM - 78 RPM SHIFT 
(Two -speed motors only) 

Move the speed change lever at F Fig. 1 as far as it will go in the direction of swing indicated by 
the legends 33-1/3 and 78 on the base plate. 

If adjustment of the speed change lever is required for any reason, proceed as follows: First 
loosen the screw which clamps the lever to the motor shaft. This shaft is provided with a screwdriv- 
er slot in the end. Next, using a screw driver, turn this shaft in a clockwise direction until you feel 
it strike the stop. The motor is now in the 33-1/3 RPM position. Now set the lever against the lug 
provided in the base plate and opposite the legend 33-1/3 and tighten the clamp screw. This places 
the lever in the correct position on the motor shaft. The final step is the adjustment of the eccentric 
bushing at G Fig. 1 which limits the throw of the lever. First loosen the screw which holds the eccen- 
tric bushing. Next, throw the speed change lever to its farthest 78 RPM position, (using care that 
the lever does not slip on the motor shaft). Then turn the eccentric bushing around until it touches 
the side of the lever, and tighten it in place with the screw provided. 

TRIP MECHANISM 
The trip mechanism is the trigger that sets the Record Changer in motion. This is done by al- lowing the latch bar at O Fig. 1 to drop in front of, and be actuated by the cam at P Fig. I. This cam is driven by the motor and is in motion as long as the motor is running. If this mechanism does not operate smoothly, the precautions outlined in succeeding paragraphs should be observed. 
First of all, make sure that the square pin in the latch lever at U Fig. I latches properly in the notch in the lift lever at I Fig. I. When latched, the notch should be engaged approximately one-half of its depth. The depth of engagement is adjusted by means of the eccentric washer and locking screw at J Fig I. Now run the Record Changer through its cycle. If the square pin fails to engage the notch in the lift lever, first check the tension of the latch spring at H Fig. I to insure that the notch can engage the pin. Next check the tension of the reset spring at E Fig. I. This reset spring should not be under tension when the latch bar is latched but should have enough tension when the latch bar drops back off of the cam to cause the square pin to over travel the notch in the lift lever. 

IMPORTANT - Before attempting to change the tension of any spring, be sure that the parts in- volved work freely without any tendency to bind, as of course any binding condition would pre- clude proper operation. 

The Record Changer is adjusted at the factory to trip on a spiral trip groove record when the phonograph needle is 13/4" from the edge of the hole in the center of the record. 
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When eccentric or oscillating trip groove records are used, tripping is effected by means of the 
hardened steel pin in the end of tone arm lift crank at S Fig. 2 engaging the serrated block on the 
trip lever at T Fig. 2. There must be a minimum of 1/32" play between the end of the pin and 

the block, when, with a short needle, 
(/8" Minimum Length) the pickup is 

resting on one record on the turntable. 
If the pressure of the pin on the block 
is not sufficient to insure operation. 
then check the pressure spring which 
is located up under the pickup. 

The oval head pivot screw at R Fig. 
I serves as a pivot for the lift lever at 
I Fig. I. This screw should allow the 
lift lever to be raised by the latch 
bar ta its maximum height without 
binding but also without any addition- 
al play. 

FIG NO. 2 If the Record Changer fails to trip, 
see if the phonograph needle is jump- 

ing out of a worn record trip groove. Next make certain that all parts of the mechanism work free- 
ly and smoothly. If it is found that the latch bar at O Fig. I is not dropping in far enough to en- 
gage the cam at P Fig. I, then check the tension of the trip spring at B Fig. I. 

RECORD REMOVING MECHANISM 

The Record Changer is adjusted so that it will always leave one record on the turntable. This is 
done to prevent the phonograph needle from damaging the covering on the turntable. 

In case the Record Removing Mechanism fails to operate smoothly, proceed as follows: First 
make certain that all parts work freely with no binding in pivots or bearings, 
and that the record removing arm assembly rests on the stop screw at Q Fig. 3. 
Next stop the motor in such a position that the latch bar at O Fig. 1 can 
swing by and clear the cam at P Fig. 1. Place just one record on the turn- 
table and measure from the top of this record down to the base plate. This 
distance should be one inch. Now by pulling the reject lever at L Fig. 1 first, 
it will be found possible to swing the record removing finger at Y Fig. 3 over 
to where it just touches the edge of the record. If the adjustment is correct, 
the record removing finger should just barely rise over the edge of the first 
record. If adjustment is required it can be made by means of the stop screw 
at Q Fig. 3. In the event the record removing arm raises the record from the 
turntable and drops it back in place without removing it. check the lift adjust- 
ment at V Fig. I. This adjustment consists of an eccentric stud which is 
provided with a lock nut, and is made by loosening the lock nut and turning 

the eccentric stud. The lift adjustment should be set so that the hole in the center of the record just 
clears turntable spindle when the Record Changer is in operation. 

FIG. NO. 3 

PICKUP LOWERING MECHANISM 

The pickup lowering mechanism has two functions. First, it lowers the phonograph needle gently 
to the surface of the record. Second, it feeds the needle toward the center of the record so that it will 
enter the playing groove. 

If the pickup descends too fast or too slow, adjust the speed 
of descent by turning the knurled thumb nut on the dashpot sleeve 
at W Fig. 2. 

The unit is adjusted at the factory so that the needle will be 
set down approximately 3/32" in from the edge of the record. An 
adjusting screw is provided on the side of the pickup at M Fig. 2. 
If the needle is being lowered onto the playing surface of the re- 
cord, and the adjusting screw at M Fig. 2 fails to correct the con- 
dition proceed as follows: First stop the record changer, with the 
pickup in the maximum raised position and check the clearance be- 
tween the underside of the pickup shelf at Z Fig. 2 and the tip of 

the dashpot. This clearance should be very small as otherwise the pickup will tend to bounce as it is 
lowered. There must be sufficient clearance however to prevent the pickup shelf from rubbing on the 
tip of the dash pot, or the pickup will not swing out far enough to allow the adjustable stop at K Fig. 2 

to come to rest against the dashpot. Check this clearance in both IO" and 12" record positions. If 
adjustment is required, the height of the dashpot may be regulated by loosening the nuts on the 
bottom of the lift lever stud at X Fig. 4 and changing their position on the stud. To raise the dashpot 
turn the nuts clockwise, to lower the dashpot turn the nuts counter -clockwise. Be sure to lock the nuts 
tightly together after the adjustment is made. 

FIG. NO. 4 
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Automatic record changer Part No. 35-1189 plays 
eight 10" records automatically or eight 12" records 
manually. The last record remains on the turntable 
and repeats as long as the record changer is in 
operation either in the manual or automatic position. 

OPERATION 
AUTOMATIC POSITION: 

To load the mechanism lift the record removing arm 
at (A) Fig. 1 to the upright position. To adjust 
the pickup to play 10" records, automatically, push 
the pickup stop at (K) Fig. 1 back away from the 
pickup. To play 12" records manually, pull the stop 
forward toward the needle as tar as it will go. 
Place records on turntable. Throw switch at (N) 

Fig. 1 to the "On" position. Mechanism will now 
operate and reject each record after it has been 
played through. To reject a record and play the 
next record below it, pull the latch lever at (L) 

Fig. 1 forward. 

MANUAL POSITION: 

To operate the mechanism in the manual position, 
lift the record removing arm at (A) Fig. 1 to the 
upright position. 10 or 12" records can then be 
played by the position of the pickup stop at (K) 

Fig. 1. To play 10" records manually, push the 
pickup stop at (K) Fig. 1 back away from the pickup 
needle. For 12' records, pull the stop forward to- 
ward the needle as far as It will go. 

MOTOR LUBRICATION 
The motor installed In this Record Changer is gover- 
nor controlled, with all gearing enclosed and leaves 
the factory lubricated for proper operation. For 
best results, lubricate the motor at regular inter- 
vals with a pure mineral oil as light as obtainable. 
Under no circumstances use any oil heavier than an 
SAE 410 nor any oil containing mixtures of animal 
or vegetable oils. 

The governor disc engages with a felt brake. This 
felt is impregnated with a lubricating solution 
sufficiènt for proper operation for approximately 
six months under normal conditions. An oil hole is 
provided in the top of the governor housing for re - 
lubricating the brake felt. 

MOTOR SPEED 
The motor speed is adjusted by means of a slotted 
post (C) 3 Fig. 1 which is located under the turn- 
table. To change motor speed rotate this post 
slightly by means of a screw driver. 

TRIP MECHANISM 
The trip mechanism Is the trigger that sets the 
Record Changer in motion. This is done by allowing 
the latch bar at (0) Fig. 1 to drop in front of, and 
be actuated by the cam at (P) Fig. 1. This cam is 
driven by the motor and is in motion as long as the 
motor is running. If this mechanism does not oper- 
ate smoothly, the precautions outlined in succeeding 
paragraphs should be observed. 

First of all, make sure that the square pin in the 
latch lever at (U) Fig. 1 latches properly in the 
notch in the lift lever at (1) Fig. 1. When latched, 
the notch should be engaged approximately one-half 
of its depth. The depth of engagement is adjusted 
by means of the eccentric washer and locking screw 
at (J) Fig. 1. Now run the record changer through 
its cycle. If the square pin falls to engage the 
notch in the lift lever, first check the tension of 
the latch spring at (H) Fig. 1 to insure that the 
notch can engage the pin. Next check the tension 
of the reset spring at (E) Fig. 1. This reset 
spring should not be under tension when the latch 
bar is latched but should have enough tension when 
the latch bar drops back off of the cam to cause 
the square pin to over travel the notch in the lift 
lever. 

IMPORTANT --- Before attempting to change the ten- 
sion of any spring, be sure that the parts Involved 
work freely without any tendency to bind, as of 
course any binding condition would preclude proper 
operation. 

The Record Changer is adjusted at the factory to 
trip on a spiral trip groove record when the phono- 
graph needle is 1-3/4" from the edge of the hole in 
the center of the record. 
When eccentric or oscillating trip groove records 
are used, tripping is effected by means of the 

& TELEV. CORP. 
hardened steel pin in the end of tone arm lift crank 
at (S) Fig. 2 engaging the serrated block on the 
trip lever at (T) Fig. 2. There must be a minimum 
of 1/32' play between the end of the pin and the 
block, when, with a short needle, (5/8" Minimum 
Length) the pickup is resting on one record on the 
turntable. If the pressure of the pin on the 
block is not sufficient to insure operation, then 
check the pressure spring which is located up under 
the pickup. 

The oval head pivot screw at (R) Fig. 1 serves as a 

pivot for the lift lever at (1) Fig. 1. This screw 
should allow the lift lever to be raised by the 
latch bar to its maximum height without binding but 
also without any additional play. 

if the Record Changer falls to trip, see if the 
phonograph needle is jumping out of a worn record 
trip groove. Next make certain that all parts of 
the mechanism work freely and smoothly. If it is 
found that the latch bar at (0) Fig. 1 is not 
dropping in far enough to engage the cam at (P) 
Fig. 1 then check the tension of the trip spring at 
(B) Fig. 1. 

RECORD REMOVING MECHANISM 
The record Changer is adjusted so that it will al- 
ways leave one record on the turntable. This is 
done to prevent the phonograph needle from damaging 
the covering on the turntable. 

In case the Record Removing Mechanism tails to oper- 
ate smoothly, proceed as follows: First make cer- 
tain that all parts work freely with no binding in 
pivots or bearings, and that the record removing arm 
assembly rests on the stop screw at (Q) Fig. 3. Next 
stop the motor in such a position that the latch bar 
at (0) Fig. 1 can swing by and clear the cam at (P) 
Fig. 1. Place just one record on the turntable and 
measure from the top of this record down to the base 
plate. This distance should be one inch. Now by 
pulling the reject lever at (L) Fig. 1 first, it 
will be found possible to swing the record removing 
finger at (Y) Fig. 3 over to where It just touches 
the edge of the record. If the adjustment is cor- 
rect, the record removing finger should just barely 
rise over the edge of the first record. If adjust- 
ment is required it can be made by means of the stop 
screw at (Q) Fig. 3. In the event the record remov- 
ing arm raises the record from the turntable and 
drops it back in place without removing it, check 
the lift adjustment at (V) Fig. 1. This adjustment 
consists of an eccentric stud which is provided with 
a lock nut, and is made by loosening the lock nut 
and turning the eccentric stud. The lift adjustment 
should be set so that the hole in the center of the 
record just clears turntable spindle when the Record 
Changer is in operation. 

PICKUP LOWERING MECHANISM 
The pickup lowering mechanism has two functions. 
First, it lowers the phonograph needle gently to 
the surface of the record. Second, It feeds the 
needle toward the center of the record so that it 
will enter the playing groove. 

IF the pickup descends too fast or too slow, adjust 
the speed of descent by turning the knurled thumb 
nut on the dashpot sleeve at (W) Fig. 2. 

The unit is adjusted at the factory so that the 
needle will be set down approximately 3/32" in from 
the edge of the record. An adjusting screw is pro- 
vided on the side_ of the pickup at (M) Fig. 2. If 
the needle is being lowered onto the playing surface 
of the record, and the adjusting screw at (M) Fig. 2 
falls to correct the condition proceed as follows: 
First stop the record changer, with the pickup in 
the maximum raised position and check the clearance 
between the underside of the pickup shelf at (Z) 
Fig. 2 and the tip of the dashpot. This clearance 
should be very small as otherwise the pickup will 
tend to bounce as It is lowered. There must be 
sufficient clearance however to prevent the pickup 
shelf from rubbing on the tip of the dash pot, or 
the pickup will not swing out far enough to allow 
the adjustable stop at (K) Fig. 2 to come to rest 
against the dashpot. Check this clearance In both 
10" and 12" record positions. If adjustment is 
required, the height of the dashpot may be regu- 
lated by loosening the nuts on the bottom of the 
lift lever stud at (X) Fig. 4 and changing their 
position on the stud. To raise the dashpot turn 
the nuts clockwise, to lower the dashpot turn the 
nets counter -clockwise. Be sure to lock the nuts 
tightly together after the adjustment is made. 
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FIGURE 4 

Record Removing Mechanism Assy. Complete 

parts of Above Assembly 

Record 
Record 
Record 
Record 
Record 
Record 
Record 
Record 
Record 
Record 
Record 
Record 

(Arm 

Removing Arm Assembly 
Removing Sleeve & Link Assy. 
Removing Sleeve Link Mtg. Stud 
Removing Sleeve Screw 
Removing Link Screw 
Removing Link Spring 
Removing Finger Pin 
Removing Finger 
Removing Finger Spring 
Removing Arm Adjusting Nut 
Removing Arm Adjusting Screw 
Removing Arm Pin 
to Sleeve & Link Assy.) 

Trip Spring 

Motor Speed Adjusting Post 

Record Removing Link Spring 

Latch Spring 

Lift Lever Assembly 

Lift Spring 
Lift Crank Washer 
Lift Lever Screw 

Eccentric Washer & Locking Screw 

Adjustable Stop 

P. 

@ 

R. 

S. 

T. 

U. 

V. 

W. 

X. 

Y. 

Z. 

L. Reject Lever 

M. Pickup Positioning Adjusting Screw 

N. Power Switch 

0. Latch Bar Assembly Complete 

Screw (Latch Bar Mtg.) Washer (Latch Bar Mtg. Screw) 

Stud Nut (Latch Bar & Bumper) Mounting Screw (Latch Bar Stop) 

Stop (Latch Bar) Screw (Latch Bar & Pickup Lift Stop) 

Cam (Latch Bar Stop) 

Record Removing Arm Adjusting Screw 

Nut (Record Removing Arm) 

Lift Lever Pivot Screw 

Tone Arm Lift Crank 

Trip Lever Serrated Block (Part of L) 

Pin (part of Latch Bar (0) 

Record Removing Arm Adjusting Stud 

Dash Pot Complete 

Dash Pot Lift Lever 

Record Removing Finger 

Pickup Lift Shelf 

Dash Pot 
Nut (Dash Pot) 
Adjusting Cap (Dash Pot) 

Gland (Dash Pot) 

Plunger Assembly (Dash Pot) 

Lever Spring (Dash Pot) 
Weight (Dash Pot) 

Lever Spacer (Dash Pot) 

Felt Washer (Dash Pot) 

Leather (Dash Pot) 
Washer Large (Dash Pot) 

Washer Small (Dash Pot) 
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SPECIFICATIONS 
PHILCO INTER -MIX RECORD CHANGER, Part No. 

35-1176 plays and automatically changes with one loading - 
14 ten -inch and twelve -inch records mixed together in any 
order. This record changer will also separately play 15 ten - 
inch records or 13 -twelve inch records. In addition, the 
mechanism is designed to operate with slightly warped records. 

Service information contained in this bulletin covers opera- 
tion, care, and adjustments that may be necessary if the 
mechanism ceases to function properly. 

When ordering parts, refer to the part number of the entire 
mechanism in addition to the number and name of parts shown 
in the figures of this bulletin. 

PHILCO RECORD PLAYER NEEDLES 
To obtain brilliant life -like tone quality, PHILCO Record 

Player Needles are recommended. These needles are espec- 
ially designed to give high fidelity tone reproduction - less 
record wear and less surface noise. One needle plays 15 to 20 
records. The use of inferior needles in the pick-up of this mech- 
anism will greatly affect the tone reproduction performance. 

AUTOMATIC AND MANUAL POSITIONS 
A control knob (1) Fig. 2 is provided for placing the 

mechanism in the automatic or manual operating position. 
When changing from manual to automatic or automatic to 

manual positions, the mechanism should be turned off and 
allowed to complete its cycle. The knob can then be set for the position desired as follows: 

To operate the mechanism manually, press knob (1) Fig. 2 
marked "Press -Turn" down and turn to the right (clockwise) 
until record support arm assembly (16) Fig. 1 is in the extreme clockwise position. 

For the automatic operating position, control knob (1) Fig. 2 
is turned to the left (counter -clockwise) until knob snaps up. 

PICK-UP DOES NOT INDEX PROPERLY ON 
OUTER EDGE OF 10" AND 12" RECORDS 

The pick-up is set for 12" records by the trip cam (16) Fig. 
1 that is pivotally mounted under the selector blade on main 
record support post (12) Fig. 1. This trip cam is operated 
by the edge of a 12" record compressing the cam when the 
record support arm moves in a clockwise direction. This cam 
moves trip lever blade (14) Fig. 1 and toggle bar and spring 
(38) Fig. 3 which pushes set lever blade (5) Fig. 3 into 
position to hold the tone arm locator (36) Fig. 3 in the 12" 
position. 

After playing a record or the mechanism has been rejected, 
the set lever (5) Fig. 3 is reset for the 10" position by the 
control cam bracket lever (35) Fig. 3 mounted on the set lever 
shaft. The control cam bracket (35) Fig. 3 engages the 
control shaft cam pin (31) Fig. 3 at the start of rotation. 

Adjustment of the tone arm when placing the needle in the 
first groove of 10" and 12" records is controlled by tone arm 
locator (36) Fig. 3. When 10" or 12" adjustments are made, 
the 12" adjustment should be made first. If 10" adjustment 
alone is necessary, the 12" adjustment should be re -checked. 
Adjustment of the locator lever is as follows: 

12 -inch Record Adjustment 
1. Turn control knob (1) Fig. 2 to "manual" position. 
2. Place a 12" record on the turntable. 
3. Start mechanism and allow pick-up to position itself on the outer edge of the record. If the needle has not been placed in the center of the smooth outer rim of the record, adjust stop (2) Fig. 3 by loosening set screw Move the stop 

in the direction necessary to center the needle on the smooth outer rim of the record. 

Nog A 10 ARE 
UNDERNEATH 

TONE ARM 

TOP VIEW OF RECORD CHANGER PART No. 35-1176 
FIGURE I 
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SIDE VIEW OF RECORD CHANGER PART No. 35-1175 & MOTOR PART No. 35-1177 
FIGURE 2 

10 -inch Record Adjustment 
1. Set control knob j1) Fig. 2 to "automatic" position. 
2. Load the mechanism with several 10" records. 
3. Allow mechanism to set a record on turntable and place 

the pick-up on the smooth outer rim of the record. 
4. If the pick-up does not come down in the center of the 

smooth outer edge of the record, adjust the following: 
5. Loosen 10" record stop (1) Fig. 3. 
6. Move the stop slightly toward or away from the stop pin 

as the case may be to center the pick-up needle on the outer 
edge of the record. 

If, after making the above adjustments, it is found that the 
pick-up will not move into the first groove after the needle is 
centered on the outer edge of the record, examine the 
following parts: 

1. Spring (2) Fig. 3 on 12" adjustment stop may be weak. 
2. Tone arm lever or swivel shaft may be binding; 

examine and lubricate. 

TONE ARM ELECTRIC REJECT SWITCH WILL 
NOT OPERATE 

(When no record is on turntable) 
The tone arm electric reject switch operates when the 

mechanism is first loaded and no records are on the turntable 
or no records are on the record support arms. This switch 
closes when the pick-up needle drops into a groove provided 
in the turntable; allowing the tone arm to go to a lower level 
and causing switch contact to close. Adjustment of this switch 
is as follows: 

1. Adjust screw (9) Fig. 1 located in the tone arm directly 
above the end of the tone arm shaft. Turn this screw in the 
direction necessary to obtain a clearance of /16" between the 
bottom of the groove in the turntable and the bottom end of 
the needle. 

2. With a record on the turntable and the needle resting on 
the record, a clearance of 1/26" between the top and bottom 
contacts of the tone arm electric reject switch should be ob- 
tained. Bend the moving contacts spring upward or downward 
to obtain the necessary clearance. 

3. Also check the electric magnet (19) Fig. 3 and associated 
wiring for open circuits. 

4. Check the small metal rod connecting the trip trigger 
(13) Fig. 3 and lever of electric magnet. 

MECHANISM WILL NOT REJECT AT THE END 
OF RECORDS 

The tone arm is designed to reject records with an oscillat- 
ing or spiral reject groove. To make the adjustments for 
either type of records, proceed as follows: 

1. See that the screw (10) Fig. 1 which clamps the tone 
arm swivel bracket is tight. Make sure that the set screws 
holding the tone arm lever (12) Fig. 3 to the tone arm shaft 
are tight. 

2. Oscillating Groove Records 
Records with an oscillating reject groove are rejected by the 

trip dog located on the end of the tone arm lever (12) Fig. 3 

engaging the saw teeth of the trip trigger (13) Fig. 3. When 
the mechanism will not reject an oscillating groove record, 
either the screws mentioned in paragraph 1 are loose or the 
trip dog trip trigger (13) Fig. 3 or springs (15) Fig. 3 are 
at fault. When it is found that these parts have become worn 
or weak, they should be replaced. 

3. Spiral Groove Records 

Records with spiral reject grooves are rejected by the trip 
shoe (14) Fig. 3 located on the end of the tone arm lever (12) 
Fig. 3. This trip shoe (14) Fig. 3 hits the pin on the trip 
trigger (13) Fig. 3 releasing the clutch throwout bracket (29) 
Fig. 3. This should occur when the pick-up needle has traveled 
to within a distance of 17/8" from the center of the turntable 
spindle. Adjust the mechanism to properly reject this type 
of record as follows: If the pick-up does not reject the mech- 
anism after traveling to within 17/5" from the center of the 
turntable spindle (or 1%1¡" from the edge of spindle), loosen 
the knurled nut holding trip shoe (14) Fig. 3 to the tone arm 
lever (12) Fig. 3. Move trip shoe toward or away from the 
pin on the trip trigger (13) Fig. 3 until the trip shoe operates 
the mechanism properly. When this point is found, the knurled 
nut should be well tightened. 

TEN AND TWELVE INCH RECORDS DO NOT 
SEPARATE PROPERLY IN A MIXED LOADING 

Ten and twelve inch records in a mixed loading are sepa- 
rated by lifter cams (20) Fig. 1 located on the record support 
arms (6) (16) Fig. 1. These cams operate when the next 
record to be selected by the mechanism is 10" and are designed 
to lift a 12" record when one is located directly above the 10" 
record. This allows the selector blades (5) Fig. 1 and guide 
arms (4) Fig. 1 to slide under the 12" record so that a 10" 
record can be placed on the turntable. The lifter cams (20) 
Fig. 1 are caused to operate by the 10" record hitting the end 
of the cam. Check the following parts when mechanism does 
not separate records properly: 

1. The lifter cam link (20) Fig. 1 should be approximately 
ßa2" above the surface of the record support arms (6) (16) 
Fig. 1 when no records are on support arms (6) (16) Fig. 1. 
This link is held in this position by the small return spring 
found under (20) Fig. 1 underneath the support arms (6) (16) 
Fig. 1. If link is not above the surface of support arms (6) 
(16) Fig. 1, check for loose spring; replace spring if necessary. 

2. The selector blades (5) Fig. 1 should have a slight down- 
ward pressure on the top surface of the guide arms (4) Fig. 
1 when in their return position ready for next selection. 

3. In their full return position after a record has been 
placed on the turntable the selector blades should also pass the 
guide arm link pin (22) Fig. 1 so that the selector blades will 
carry the guide arm toward the edge of a record when making 
the next selection. If any one of the blades do not return 
enough to clear the guide arm link pin (22) Fig. 1, the blade 
should be adjusted as given in paragraph "RECORD SELEC- 
TORS DO NOT OPERATE IN SYNCHRONISM". 
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4. There should also be sufficient tension between the guide 
arm link pin (22) Fig. 1 and the end of the selector blade (5) 
Fig. 1 so that the guide arms (4) Fig. 1 will be pulled for- 
ward against the record when the selector blade (5) Fig. 1 

moves to select the next record. Tension between guide arms 
and selector blades should be sufficient so that sloop on guide 
should lift a full load of records to proper height for selector 
blades to select bottom record. If guide arm pin (22) Fig. 1 
does not have enough tension against end of selector blades 
(5) Fig. 1, check the springs holding the pin in position, also, 
for worn surface on side of pin. 

5. Action of the selector guide arm (4) Fig. 1. The guide 
arm is designed to guide the'se,lector blade (5) Fig. 1 and lift 
the record to the proper height necessary to separate the 
records. The top of the guide arm (4) Fig. 1 has two inclined 
surfaces. The outer surface for 10" records and the inner 
surface for 12" records. After the selector blades (5) Fig. 1 

have entered between the records, the guide arm (4) Fig. 1 
is released and returned to its normal position. If it does not 
return to its normal position, check for a weak spring on the 
guide arms (4) Fig. 1 or binding between guide arm and 
record support post (2) Fig. 1. These springs are attached to 
record support posts (2) (12) Fig. 1 and a pin at the swivel 
of the guide arm. 

6. In case of a warped 10" record with its concave face 
down, resting on a warped 12" record with the concave face 
upward, there is a tendency for the selector blades to jam 
against the edge of the 10" record instead of going in under 
it. In order to prevent this condition the blades must be bent 
down sufficiently to slide along the top surface of the 12" 
record. 

SELECTOR BLADE (5) FIG. 1 FAILS TO 
SEPARATE BOTTOM RECORD FROM STACK 
This is due either to a badly warped condition of the record, 

or to its being of a thickness considerably different from those 
now in standard use. The design of both selector blade and 
record support arms is such as to accommodate a maximum 
variation in thickness and flatness of records, but certain 
records may be found which are so far out as to be unfit for 
use in the automatic changer. 

RECORD SELECTORS DO NOT OPERATE IN 
SYNCHRONISM 

If the record selector blades (5) Fig. 1 do not operate in 
synchronism proceed as follows: 

1. Set the control knob (1) Fig. 2 to "automatic" position. 
See page 1 "Automatic and Manual Positions". (Turn knob to 
the left until it snaps up). Place one 10" record on selector 
blades. After record has been dropped to record supports, pull 
lower plug and rotate turntable by hand until the selector 
blades are close to the edge of record. At this point all se- 
lector blades should be as nearly as possible the same distance 
from spindle. If the selector blades are not the same distance 
from the spindle due to replacement of gears, etc., the 
blades are reaynchronized as follows: 

2. With the mechanism in the same condition as outlined in 
paragraph 1, remove the "C" washer from segment arms (23) 
or (27) Fig. 3 depending on which of these selector blades 
are out of time. Pull segment arm down so that gears are 
disengaged, then move selector blade (5) Fig. 1 in direction 
necessary to align it with other blades. When this position is 
found, mesh gears and replace "C" washer. 

MECHANISM DOES NOT RETURN SELECTOR 
BLADES TO LOADING POSITION 

If the selector blades will not return to the loading position 
(pointed toward spindle) after a record has been placed on 
the turntable: 

1. Look for trouble in the parallel cam switch (6) Fig. 8. 
The contact of this switch should be in a closed position, at 
the time a record is being played. 

2. When the selector blades are in the proper loading posi- 
tion cam (37) Fig. 3 should open parallel switch (6) Fig. 3. 
To place the mechanism in the loading position, turn changer 
switch (8) Fig. 1 off. After the switch is off the changer 
should continue to operate until the next record is selected 
and dropped on the turntable. When the record is dropped on 
the turntable, cam (37) Fig. 3 should open parallel switch 
(6) Fig. 3. When the turntable stops rotating the selector 
blades should be pointed toward spindle. 

3. To adjust cam (37) Fig. 3 loosen the two set screws and 
rotate cam on the shaft until proper position is obtained. 
Retighten set screws. 

BOTTOM VIEW OF RECORD CHANGER PART No. 35-1178 
FIGURE 3 
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NO REPRODUCTION WHEN NEEDLE IS 
OPERATING ON RECORD 

A muting switch (177 Fig. 3, the purpose of which is to 
short the pick-up during the change cycle. This switch is 
mounted on the transmission frame, and is operated from the 
clutch throw -out (29) Fig. 3. When a record is on the turn- 
table and the needle is in playing position, the contact of this 
switch should be in the open position. 

AUTOMATIC CLUTCH DOES NOT COMPLETELY 
DISENGAGE AT THE END OF THE CYCLE 

This trouble is identified by a steady thumping or clicking 
sound when the pick-up is in the playing position and is caused 
by the clutch not properly disengaging at the end of the 
automatic cycle. In most cases, this trouble is due to the clutch 
clearance adjusting plate not being in the proper position on 

the tone arm brake (8) Fig. 3. To eliminate this trouble, 
make the following adjustments: 

1. Loosen the two screws that hold the clutch clearance 
adjusting plate to the tone arm brake lever (8) Fig. 3. Ad- 
vance the adjusting plate until the clutch pawl [found in 
clutch housing (30) Fig. 3] clears the clutch sprocket. 

2. If the clutch disengages before the pin on the drive 
drum (10) Fig. 3 reaches the inclined surface of the adjusting 
plate, the plate should then be retarded until the drive drum 
pin passes over the humps and slides down inclined surface. 

FAILURE OF UNIVERSAL DRIVE COUPLING 

The Universal drive coupling consists of four strips of 
rubber held together by a frame having ears projecting into 
slots in the rubber. 

If excessive strain is placed on the coupling, the projecting 
ears may slip out of the slots in the rubber, thus disconnecting 
the drive. In order to hold the coupling together more firmly, 
the outer end of these ears projecting through the rubber may 
be bent outward at right angles to form a hook which will 
hold the rubber firmly in place. Do not make bend any more 
than %" from end of ear. See Fig. 4. 

TURNTABLE SPINDLE 

RUBBER 

BEND 

FIGURE 4 

REMOVING MOTOR TRANSMISSION 
In removing the motor transmission, the following parts 

should be disassembled first: 
1. Remove turntable shaft. (See paragraph - Removing 

Turntable Shaft Assembly.) 
2. Unsolder pick-up wires. 
3. Loosen the two set screws which hold the tone arm lever 

and the tone arm shaft and remove tone arm and shaft. 
4. Remove the mounting screws which hold the tone arm 

post to the panel. Unsolder electric tone arm reject switch 
wire from the terminal strip and remove tone arm post. 

5. Remove "C" washer from the drive link pin - this will 
allow the drive link to be removed from the transmission and 
then remove the six mounting screws holding the transmission 
to the panel and take out the transmission. 

TOP RECORD SLIPS WHEN PICK-UP IS IN THE 
PLAYING POSITION 

If the top record slips in the playing position, check the 
following parts: 

1. Check for excessively warped records. Records warped 
too badly should be replaced and not used in the changes. 

2. Check for worn grooves in record, particularly old 

records. After the grooves of the records lose their gloss, the 
pick-up does not glide through the groove. This condition has 
a tendency to cause pick-up needle to drag resulting in the 
top record slipping. 

3. Check record friction spring (16) Fig. 2 for tension. 
This spring should protrude far enough from the shaft to hold 

the top record from slipping when in the playing position. 
This spring when adjusted properly to hold a record, should 
also allow a 10" record to fall freely onto the turntable. 

If the spring is in need of adjustment, see heading 
"Removing Turntable Shaft Assembly", Paragraph 4. 

OILING AND GREASING MOTOR AND 
MECHANISM 

The motor and mechanism should be oiled and greased every 
six months with a good grade of S. A. E. 10 oil. 

Parts to Lubricate: 
1. All bearings of the mechanism. 
2. All sliding surfaces such as, cams, etc., should be lubri- 

cated with a very light grease. 
3. Motor bearings and governor felt. 

TURNTABLE SPEED ADJUSTMENT 
If motor runs too fast or slow, the governor adjustment 

screw (27) Fig. 2 on the top side of the governor should be 
screwed in or out slightly as required. To do this, loosen the 
lock nut and turn screw, then retighten lock nut. 

REMOVING TURNTABLE SHAFT ASSEMBLY 
To remove the turntable shaft assembly, proceed as follows: 
1. Loosen the two set screws holding the motor coupling 

(21) Fig. 2 to the turntable shaft. 
2. Loosen the two screws holding the turntable drive worm 

(23) Fig. 2 to the turntable shaft, then lift out turntable and 
shaft. 

3. To remove the turntable from the shaft, remove the three 
screws and nuta which hold it to the hub. 

4. The record friction spring (16) Fig. 2 on the turntable 
shaft can be removed by pushing the hub downward toward 
the heavy end of the shaft - the spring can then be removed. 
If it is desired to increase the record friction on spring, bend 
upward the lower section of the spring which contacts with 
the bottom surface of the hub. To decrease the record friction 
against the spring, bend the spring downward. 

The motor is removed as follows: 
1. Remove the three 7%2" machine screws which hold the 

motor to the motor mounting braíiket. Three spours will 
also be found which space the motor from the mounting plate. 

2. There are two motor bracket locating pins on the under- 
side of the changer base panel which pass through rubber 
grommets located in the motor mounting bracket. These are 
provided to keep the mounting panel and motor bracket in 
proper. alignment. 

MECHANISM AND CHASSIS MOUNTING 
The mechanism is mounted in the cabinet as follows: 4 

mounting studs are located in the bottom surface of the panel 
each threaded to take '14" No. 20 machine screws. The mount- 
ing panel rests on four tapered coil springs. The small end of 
each spring is pressed over a mounting stud and the large 
end of each spring fits into a screw in the top surface of the 
mounting shaft in the cabinet. Four spacing blocks 1/2" thick 
and with a %" hole are fastened to the lower side of the 
cabinet motor board. The %" hole in each block is centered 
with the 7/16' screw clearance hole. These are provided and 
located on the lower side of the cabinet motor board into which 
each of the lower mounting springs are to fit. The 14" No. 20 
machine screws are turned through the four wing nuts until 
the head of each screw is against the head of the bottom side 
of each wing nut. The four lower springs are of smaller 
diameter than the upper springs. These lower springs are 
slipped over the nuts to each of the '4" No. 20 machine screws 
with the smaller end toward the head and resting on the 
wing nuts. 

The 1./4" No. 20 machine screws are pushed through the 7/id' 

clearance hole and tightly screwed into the mounting studs. 
Wing nuts should be backed down on head of '/4" No. 20 bolt 
to place changer in operation. 
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REPLACEMENT PARTS 
Several Parts were changed on the Mechanism In later production. The major change wan made in the "Selector Blade Guide Arm and Link Assembly". This change is shown in Fig. 1, Page 119. Parts 1, 4, 6, 13, 16, and Fig. 2, Page 120, Parts 6, 16, 27, 28, 29, 30, 31, 32. Other changes are indicated in the list below. 

FIGURE 1, PAGE 119 
TOP VIEW OF RECORD CHANGER, PART NO. 35-1176 

Item 
No. Description 

1 Nut, Selector Blade Post 
(Early Production) W-2092 
(Later Production) 35-2140 Spring Washer (Selector Post) 35-2141 

Rubber Bumpers 27-4926 
2 Record Support Post 35-2147 
3 Panel Assembly 
4 Selector Blade Guide Arm and 

Link Assem. (Early Production) 35-2105 
Selector Blade Guide Arm and 

Link Assem. (Later Production) 35-2135 
5 Selector Blade 815-1022 
8 Record Support Arm Assembly 

(Early Production) 35-2075 
(Later Production) 35-2136 

Spring (Record Support Arm) 
7 Tone Arm Assembly 35-2067 

Crystal Pickup 35-2030 
8 Needle Screw 46-2788 

Screw (Mounting Crystal) W-1377 

SiDE VIEW OF RECORD 
Item 
No. Description Part No. 

1 Control Knob 36-2083 Spring (Control Knob) 35-2164 
2 Parallel Switch Cover 
7 Clutch Pawl Spring 35-2102 
4 Motor Spacer 36-2097 
6 114-. x 3j8-24 Bolt 
6 Selector Blade Guide Arm and Link Assembly (See Note "A" below) (Later Production) 35-2135 
7 Guide Arm Link Spring 35-2138 
8 Motor Guide Studs 35-2186 
9 Rubber Grommet 35-2186 

10 Sacer 35-2099 
11 Rubber Grommet 35-2098 
12 Special Nut ("U" Shaped Spacer) 56-1670 
13 Spring (Small -Bottom Springs) 28-8961 
14 Spring (Large -Top Springs) 28-8962 Mounting Bolts W-359 
16 Guide Arm Return Spring (Later Production) 28-8963 
16 Record Friction Spring 35-2088 
17 Turntable Spindle 36-2087 
18 Turntable Hub 45-6097 
19 Turntable 36-3089 

No. used per 
Part No. Instrument 

2 
2 
2 
3 
2 
1 

3 

3 
3 

3 
3 

Item No. used per 
No. Description Part No. Instrument 

9 Tone Arm Adjusting Screw W-2100 1 
9 Contact Spring Blade 56-1663 1 

10 Tone Arm Swivel Bracket 36-2182 1 
11 Tone Arm Post 36-2183 1 
12 Main Record Support Post 35-2148 1 
13 Nut, Control Knob Selector Post 

(Early Production) W-2091 (Hex) 1 (Later Production) 35-2139 1 
14 Trip Lever 1 

16 Trip Cam 35-2104 1 
16 Main Record Support 

(Early Production) 35-2107 1 (Later Production) 36-2137 1 
17 New Needle Cup 45-6091 1 
18 Used Needle Cup Cover 46-6093 1 
19 Used Needle Cup 46-6092 1 
20 Lifter Cam 35-2149 3 Springs for Lifter Came 35-2150 
21 Turntable Assembly 35-3039 1 

22 Reject Button 36-2184 1 

Item 
No. Description Port No. 

1 Tone Arm Locator Shoe 
(10 inch, Records) 

2 Tone Arm Locator Shoe 
(12 inch, Recorda) 

3 Spring 35-2153 
4 Spring 28-8964 
5 Set Lever Assembly 35-2188 
6 Parallel Switch Assembly 42-1555 
7 Spring 28-8965 
8 Tone Arm Brake Lever Assembly (Early Production) 35-2133 (Later Production) 35-2176 
9 Drive Link Assembly 36-2189 10 Drive Drum Assembly 35-2152 11 Revel Gear 35-2076 12 Tone Arm and Lever Assembly 35-2167 13 Trip Trigger Assembly (Tone Arm Lever Assembly) 35-2085 14 Tone Arm Trip Shoe 35-2190 15 Springs 35-2154 

16 Transmission Frame 35-2191 17 Muting Switch Assembly 35-2171 18 Cancel Button Bracket 35-2084 19 Electro Magnet 42-1552 20 Shaft 35-2077 Pins for Drive Shaft (Large) Motor End 45-6100 (Small) Clutch End 46-6101 
21 Worm Gear Assembly 46-2786 

FIGURE 2,. PAGE 120 
CHANGER, PART NO. 35-1176, AND MOTOR, PART NO. 35-1177 

No. used per Item Ne. used per Instrument No. Description Part No. Instrument 
1 20 Spindle Lock Pin 35-2187 1 1 21 Coupling Assembly (Motor Turn - 
1 table Spindle) 45-6098 1 
1 22 Motor Bracket 35-2100 1 8 23 Worm Gear 35-2179 1 4 24 Ball Bearnig Retainer Assembly 36-2177 1 26 Worm Thrust Washer 35-2178 2 26 Motor 

(110 volts, 60 cycle) 35-1177 1 (110 volts, 26 cycle) 36-1201 1 (110 volts, 60 cycle) 35-1196 1 (110-220 volts, 60 cycle) 36-1209 
(110-220 volts, 60 cycle) 36-1210 1 1 27 Motor Adjusting Screw 1 Note "A"-The following parts from 28 to 32 were used on Early Production Changers. 

4 28 Selector Blade Guide Arm and Link Assem. (Early Production) 36-2106 3 29 Link Pins (Early Production) 35-2161 3 30 Link Pin (Early Production) 35-2151 3 31 Link Pin Spr. (Early Production) 28-8966 3 32 Guide Arm Return Spring (Early Production) 28-8963 3 

3 
3 
2 
2 
7 

7 
4 
4 
4 

3 
1 

1 

1 

1 

FIGURE 3, PAGE 121 
BOTTOM VIEW OF RECORD CHANGER, PART NO. 35-1176 

No. used per 
Inn tru ment 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

item 
No. Description No. used per 

Part No. Instrument 
22 Drive Pinion 36-21s2 1 23 Segment Arm Assembly 35-2120 1 24 Connecting Link 35-2193 1 26 Segment Connecting Link 35-2194 1 26 Segment Stop Bracket 36-2195 1 27 Drive Segment Assembly 35-2090 1 "U" Washer 35-2106 28 Drive Pinion 
29 Clutch Throwout Bracket Assem- bly 15 2112 1 Mounting Screws W-2183 30 Clutch Housing Assembly (Clutch Assem. Complete with Housing) 35-2103 Clutch Housing 36-1218 Clutch Pawl 315-1039 31 Control Shaft and Cam Assembly 35-2162 32 Drive Crank Assembly 35-2196 33 Main Drive Gear 35-2197 34 Main Segment 35-2198 
35 Control Cam Bracket Assembly, 35-2163 Spring (Cam Bracket) 35-2170 36 Tone Arm Locator Assembly 35-2145 
37 Drive Drum Gear (Part of No. 10, Fig. 3) 
38 Toggle Bar 35-2199 
38 Toggle Bar Spring 35-2200 
39 Bracket (Brake Lever Shoe) 35-2142 Female Plug and Cable (2 prong) 41-3522 
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ASSEMBLY OF MOTOR TO BASE PLATE 

The motor is attached to the base plate by three bolts, and mounted on rubber cushions. 

The brace that is over the turntable spindle and bolted to the base plate serves as an excellent 
gauge for aligning the motor in the center. 

When removing the two screws that hold the turntable locating plate over the turntable 
spindle, preparatory to operating the instrument, be sure that the locating plate lines up with the 
holes that the screws are just removed from. 

If the motor has become shifted in transit there will be a tendency for the holes in the locat- 
ing plate and base plate to not perfectly line up. 

In this case it is necessary to slightly loosen the three bolts holding the motor to the base plate 
and shift the motor to such position that the holes in the brace and the base plate align perfectly, 
and while the brace is still in place, tighten the suspension bolts to hold the motor in that par- 
ticular position. The brace must then be removed before the turntable is mounted on the shaft. 

In placing the turntable on the shaft, be certain that the rubber driving washer is in proper 
place with clips over the spindle pin. 

After the turntable is put on the shaft, force it down by hand to be sure that the rubber 
washer and turntable are making perfect contact. 

To level the turntable, place a straight edge across the turntable and adjust the three sus- 
pension bolts holding the motor to the base plate until the same distance is obtained from the 
bottom edge of the straight edge to the base plate near the three points where the suspension bolts 
are located. 

This measurement should be approximately 11/16". This adjustment must be made so that 
there is no free movement of the motor by either of the suspension bolts being too loose. 

TONE ARM ADJUSTMENT FOR TEN INCH AND TWELVE INCH RECORDS 

Pickup change lever No. 5509 is for changing the instrument from 10 inch to 12 inch record 
operation and vice versa. 

The lever changes the position of the pickup return lever in such a manner that the needle is let 
down for the 10 inch or the 12 inch record, as desired. 

To adjust for playing 10 inch records, loosen the forward lever stop No. 5526 and hold the 
lever in such a position that the needle will come down on a 10 inch record exactly 4-11/16" from the 
edge of the center pin. (A scale should be placed on the record with the end of the scale against 
the centering pin in such a position that the needle point will come down on the scale at the 4- 

11/16" inch position.) 
When the proper location of lever No. 5509 is ascertained, then the front stop may be set snug 

against this lever and the screw tightened, which will allow the lever to always be thrown over 
to that exact position when desiring to play 10 inch records. 

To adjust for playing 12 inch records, loosen the back lever stop No. 5527 and hold the lever 
in such position that the needle will come down exactly 5-11/16" from the edge of the centering 
pin. (A scale should be placed on the record with the end of the scale against the centering pin in 
such position that the needle point will come down on the scale at the 5-11/16" position.) 

In the event you are unable to properly adjust for either 10 inch or 12 inch records by the above 
method, make the adjustment as nearly correct as possible then refer to instructions on Page 6 

and check Tone Arm Bracket Lever adjustment making certain the adjustment is correct. 
Then loosen the lock nut holding the adjustment screw on the tone arm return lever No. 

CA5687 and turn the adjusting screw either in or out, as the occasion requires, to bring the needle 
to the proper location for the size record you are unable to adjust for by the lever stop method. 
It will then be necessary to readjust the lever stop which was originally set in position for the 
other size record. 

The lever stop screws must be set tight so the lever stops will not be jarred out of position as 
the lever is thrown from one position to the other. 

ADJUSTMENT OF PICKUP WEIGHT 

Make this adjustment while music is being played, and only one record is on the turntable. 
With a delicate pair of scales, having a range of 0 to 12 ounces, catch the needle screw and lift the 
pickup from the record until the audio quality breaks, at which time a reading of 512 to 6 ounces 
should be shown on the scales. Raising or lowering the spring support No. 5575 which is affixed to 
the tone arm lifting rod No. 5553 adjusts the weight of the pickup. 
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60 %-20 Hex Head Screw. 
5501 Drive Bracket. 
5581 Link Spring -Lower. 
5612 Trip Lever & Cam Assy. 
5613 Drive Sleeve Assy. 

PHILCO RADIO & TELEV. CORP. 

5619 Eccentric Spring Assy. 
5641 Short Circuit Switch Assy. 
5643 Trip Lever Rod Collar Assy. 
5698 Volume Control. 
CA5687 Tone Arm Return Lever & Fork Assy. 

GOVERNOR ADJUSTMENT 
If the turntable speed cannot be regulated to 78 R. P. M. by the speed control lever located under the turntable, then loosen the set screw holding the governor to the governor shaft and move the governor either in or out, as the case may be, to increase or decrease the speed of the motor. 
This adjustment must be made when the speed control lever under the turntable is in the center position. 
To increase the speed of the turntable motor, move the governor out, and to decrease the speed of the turntable, move the governor in. 
Do not, under any conditions, change the adjustment of the end thrust bearing screws. 
An occasional drop of oil on the governor brake will assist in maintaining a constant speed. 
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ASSEMBLY AND ADJUSTMENT OF OSCILLATING AND SPIRAL TRIP LEVER 
AND PICKUP SILENCER 

To time the automatic switch so the instrument will automatically trip and change records, 
proceed as follows: 
First: Thoroughly acquaint yourself with the different part numbers. 
Second: Study the photographs carefully and note the relative location of the various parts. 
Third: Complete each of the following operations before going on to the next operation. 

Operation No. 1. 
Turn the master cam No. 5504 until the large timing mark is exactly above the timing 
mark on the tone arm lifting lever No. 5761. 

Operation No. 2. 
Hold the switch lever and cam assembly No. 5612 against the driven clutch No. 5616, so 
the radius of the cam will center against the clutch. (Be sure that cam No. 5612 is directly 
under the driven clutch No. 5616.) 

Operation No. 3. 
Set the pickup silencer switch No. 5643 against the casting bearing so the shaft of cam No. 
5612 cannot be moved further toward the automatic switch. 

62 04-28 Hex Head Screw. 
5529 Spiral Trip Cam. 
5783 Tone Arm Lift Rod. 

5554 Eccentric Pin. 
5563 Slide Finger Eccentric. 
5582 Link Spring -Upper. 
5583 Trip Lever Spring. 
5611 Trip Lever & Hub Assy. 

5618 Oscillating Trip Dog Assy. 
5659 Tone Arm Bracket Lever & Pin Assy. 

5657 Oscillating Trip Lever Assy. 

CA5709 Slide Finger & Shaft Assy. 

CA5733 Reject Stud Assy. 

CA5742 Switch Panel Assy. 

5765 Tone Arm Weight Adj. Spring. 
5775 Tone Arm Spring Hook. 
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Operation No. 4. 
Hold the tail of cam No. 5612 against the lug on the inside of the master cam No. 5504 and 
adjust the trip lever No. 5611 until it is 1, 16" beyond the catch in the oscillating trip 
lever No. 5657. This adjustment is made while the tail of the cam No. 5612 is held against 
the outside of the lug inside the master cam No. 5504.) 

Operation No. 5. 
Care must be exercised to have the end play of the oscillating trip shaft just free. This is 
taken care of in adjusting the pickup silencer switch No. 5643, so a good contact is made 
on the pickup short circuiting switch WHEN THE NEEDLE IS ON THE RECORD AND 
THE AUTOMATIC SWITCH HAS BEEN TRIPPED. 

After the pickup silencer switch No. 5643 has been set according to the above instructions, 
the resetting of the automatic trip should allow the contacts on the pickup silencing switch to open. 

If the above operations are followed out in detail, and adjustments properly made, the clutch 
will automatically disengage when the pin on the clutch No. 5616 has travelled approximately one- half of the distance of cam No. 5612. 

At the time the pin has travelled one-half of the distance of the clutch release cam, the small timing mark on cam No. 5504 should be exactly above the timing mark on the tone arm lifting lever 
No. 5761. 

Fu(fri,4:01800814( 

it. tie 
.__ *. . 

OA 5651 

5586 
5616 5612 A5615 

5612 Trip Lever & Cam Assy. 
A5615 Drive Shafe Assy. 
5615 Drive Shaft Assy. 
5616 Driven Rachet & Pin Assy. 

CA5651 Main Drive Assy. 

5575 

5785 

5785 Switch Double Circuit H & H. 
5586 Clutch Spring. 
5575 Motor, give voltage and cycles. 
5690 Governor Assy. 
5734 Record Lock Lever & Hook Assy -Left. 
5735 Record Lock Lever & Hook Assy -Right. 
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A5600 

9 10-32 Hex Head Screw. 
21A Acorn Nut. 
60 Y4-20 Hex Head Screw. 
62 1X-28 Hex Head Screw. 
89 10-32 Headless Set Screw 60 Point. 
5504 Master Cam. 
5509 Eccentric Handle. 
5520 Record Shelf. 
5601 Record Slide. 
5525 Spring Hook. 

A5736 

5552 A5732 5576 

21A 

5555 

5759 

5599 

0A5741 

5552 Tone Arm Lift Lever Pin. 
5555 Record Support Pin. 
5563 Slide Finger Eccentric. 
5576 Switch Finger Cam. 

5580 Hook Spring. 
5599 Record Support Plate Screw. 
A5600 Record Shelf Shaft Assy. 
5608 Tone Arm. 
CA5651 Main Drive Assy. 
CA5654 Tone Arm & Bracket Assy. 

A5691 Record Unloading Lever. 
A5732 Switch Panel Assy. 
A5736 Record Support Plate Assy. 
CA5741 Standard Assy. 
5759 Record Weight & Felt Assy. 
5761 Tone Arm Lift Lever Assy. 
5773 Tone Arm Insulating Bushing. 
5774 Tone Arm Pivot Bushing. 
A5880 Tone Arm Bracket Assy. 

After the above adjustment is made, check the instrument with one record on turntable, by 
shutting current switch off and see that instrument comes to an automatic stop position when the 
lug on the master cam No. 5504 has completely passed under the end of record release finger No. 
CA 5709. If the lug has not entirely passed under the end of the record release finger, then move 
cam No. 5576 to the left as little as possible to allow the lug to clear the cam when instrument 
stops automatically with one (1) record on turntable. 

TONE ARM RETURN LEVER AND* ITS ADJUSTMENT 
The tone arm return lever No. CA5687 is mounted on an eccentric pin with the bushing ex- 

tended downward, the tone arm change and adjusting lever No. 5509 is mounted on the same shaft 
and located on the top back left corner of the chassis. 

The sharp point of the cam, which is a part of the eccentric pin is to be mounted toward the 
tension spring which is affixed to the base plate, so that when the lever is thrown to 10 inch or 12 
inch position the spring will hold the cam in that particular position. 

The coil spring No. 5585 is attached from the lug on the tone arm return lever to the lug on 
the automatic trip bracket in such a manner that the spring is held as far down as possible by the 
lugs. 
NOTE: The adjustment screw found on the tone arm return lever is covered in the instructions on 
page 1, and after once being properly set, should need no further adjustment. 

Care must be exercised to have clearance between the high point of the master cam No. 5504 
and the tone arm return lever. 

MOUNTING AND ADJUSTMENT OF REJECTOR 
The reject button is located at the right of the tone arm and is for the purpose of discontinuing 

a record before it has finished playing. With the automatic trip set and the instrument playing 
music, there should be 1/16" clearance between the bottom of the reject pin and the lateral pin 
affixed to the automatic trip lever No. 5657. 

If this distance is too great, one will not be able to reject a record. If this distance is too small 
the automatic trip will not properly reset. Adjustment can be made by CAREFULLY bending the 
lateral pin to its proper position with relation to the rejector pin. 

©John F. Rider 
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MODEL 35-1180 
PHILCO RADIO & TELEV. CORP. 

SPECIFICATIONS 
PHILCO AUTOMATIC RECORD CHANGER Part 

No. 35 - 1180 automatically changes either twelve 10" 
or ten 12" records. The service information contained 
in this bulletin covers the operation, care, and adjust- 
ments that may be necessary if the mechanism 
ceases to function properly. 

When ordering parts for this mechanism, refer to 
the part number of the entire mechanism in addition 
to the number and names of the parts shown in the 
figures of this bulletin. 

PHILCO RECORD PLAYER NEEDLES 
To obtain brilliant life -like tone quality, PHILCO needles 

are recommended. These needles are especially designed to 
give high fidelity tone reproduction-less record wear and 
less surface noise. One needle plays 15 to- 20 records. The 
use of inferior needles in the pick-up of this mechanism will 
greatly affect the tone reproduction performance. 

CHANGER OPERATION 
Setting for Record Size 

This changer plays up to twelve 10 -inch records or ten 12 - 

inch records at one loading. 
On each post you will see two plates. The lower one, on 

which the records rest, is the shelf plate. The upper one is the 
selector blade which selects the next record to be played from 
the bottom of the stack. 

To set for record size. (1) Clasp one of the posts just 
underneath the shelf plate, with thumb and finger of left 
hand. With right hand, lift knob and turn selector plate until 
the figure 10 or 12 (whichever size you want to play) is 
opposite the pointer. Do the same with the other post. Both 
selector plates must be in 10 or 12 position. (2) Push button 
marked 10 or 12, as required (see Figure 1). 

Loading 
See that both shelf plates are turned toward center of 

turntable. As shelf plates near correct position you will feel 
the shelf plates drop into their indexing slots. Make sure 
both posts have dropped into their slots, if one is not in the 
slot, records may be damaged. Place the stack of records 
over center pin so they will rest on the two shelf plates. 

Starting the Mechanism 
To start motor and turntable (1) turn the switch to "ON" 

position. (2) Then push button "R". This will release the 
first record and start the record -changing mechansm. 

Rejecting a Record 
To reject a record press the "R" button. This can be done 

any time after the needle has come into contact with that 
record. 

Turning Off 
Turn changer switch to "OFF" position. Lift pickup 

arm, place it on the pickup rest. (If you happen to turn off 
the changer switch while the mechanism is going through a 
"change cycle", you will notice that it does not stop until 
the cycle has been completed, and pickup is again in playing 
position, ready to be lifted over onto the pickup rest.) 

To avoid warping of records, never leave records resting 
on the shelf plates. 

Removing Played Records 
To remove records make sure motor switch is off, then 

take hold of both posts, just below the shelf plates, and turn 

0 z _u O 
POIN ER a m 

SHOWS SELECTOR BLADES IN POSITION 
FOR 10 -INCH RECORDS. 

FIG. 1 

them out of the way. Lift the played records from the turn- 
table. Taking hold of posts as before (below shelf plate) 
move plates until post again falls into indexed position as 
outlined under loading. The changer may then be loaded with 
a new stack of records. 

Manual Operation 
To play records one at a time as in an ordinary phono- 

graph: (1) Remove any records remaining on the turntable, 
leave plates turned outward as for removing played records. 
Do not turn them back toward center of turntable. (2) Press 
button marked "M". Then place a record on the turntable, 
switch on motor and lift pickup into position. 

LUBRICATION 
The record changer will not need lubrication more than 

once a year and should be lubricated with a good light ma- 
chine oil such as S.A.E. 10. There are 6 locations that will 
need oiling. These are shown in Figure 1. These lubricating 
holes can be reached from the top of the mechanism and 
are as follows: 

1. The motor gear housing contains 3 lubricating wicks. 
These wicks are shown at "A" in Figure 1. Two of these 
wicks are reached through the hole directly in back of the 
turntable spindle and the other wick to the right of the turn- 
able spindle. 

2. A. small quantity of oil should be dropped through hole 
marked "B" in Figure 1. Lubricating this point distributes 
oil to the various moving surfaces of the mechanism. 

3. A felt wick directly below the hole marked "C" in Fig- 
ure 1 should also be oiled. 

4. Another felt wick marked "D" in Figure 1 should also 
be well oiled. 

After long periods of use the oil becomes gummed in the 
above mentioned wicks. The wicks should be removed and 
cleaned with kerosene or carbon tetrachloride. 
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SQUEAKS OR OTHER NOISES DURING 
PLAYING OF RECORDS 

If squeaks or various noises are heard from the mechanism 
during the playing of records or changing of records, the 
following items should be checked: 

1. In the majority of the cases, these squeaks will be usually found to come from the friction between the stacked 
records and the turntable spindle. To check for this trouble, operate the mechanism with and without a load of records. 
To eliminate this condition, apply a very thin coat of light motor grease or vaseline to the turntable spindle. 

2. Check the 5 wicks given under the paragraph on "Lu- brication." Each wick should be thoroughly saturated with 
oil. All 3 motor wicks should be removed from the retaining 
holes with tweezers and examined to See if the oil has be- come gummy. In this case, the wicks should be thoroughly cleaned and relubricated with oil and replaced in their sockets. 

3. Check all set screws to see 
that they are in place and tight. 

4. Check motor windings. If 
coils have been jarred loose they 
should be tightened in place. The 
shading coils which encircle a por- 
tion of each laminated pole, the 
purpose of which is to make the 
motor self-starting, should be rig- 
idly held in place by the retaining 
tape. 

TURNTABLE SPEED 
VARIES 

The turntable speed should be 
78 R.P.M. + or - 2 R.P.M. when 
a record is being played, and the 
mechanism will operateate satis- 
factorily. If the speed is below or 
above these limits, it indicates 
either trouble in the motor wind- 
ings or bearings of the motor. 
Sometimes a few drops of oil on 
the bearings will increase the 
speed to normal. If upon investi- 
gation the normal speed cannot 
be obtained, replace the motor. 

ADJUSTING LANDING 
POSITION OF NEEDLE 

ON RECORD 
Adjustment of the landing posi- 

tion of the needle on records is con- 
trolled by the adjusting screw lo- 
cated in the hole shown in Figure 
1. This adjustment is made with 
a screw driver from the top of the 
mechanism and does not require 
the removal of the changer from 
the cabinet. If the needle comes 
down too far from the edge of the 
record, playing of records will not 
start at their beginning. In this 
case, turn the needle positioning 
adjustment screw very slightly 
counter -clockwise. If the needle 
comes down too close to the edge 
of the record, the pickup may slip 
off the record. To adjust this 
condition turn the adjusting screw clock -wise. If adjustment 
screw is too far to rear and cannot be adjusted through hole 
in base plate, depress "Manual" push button, and push bracket 
-Forward. 

FIG. T. CUTAWAY VIEW 
Numbers 

on 
Figs. PART 

2 and 3 DESCRIPTION 
II Cam Gear 
12 Stud 
13 Guide Arm 
14 Bracket 
15 Trigger Spring 
16 Trigger 
17 Trigger Catch 
18 Trip Adj. Screw 
19 Lock Spring 
20 Release Lever 
21 Pickup Plunger 
22 Pickup Sleeve 
13 Swivel Shaft 
24 Swivel Tube 
25 Swivel Trunnion 
26 Shoulder Screw 
31 
32 SSpreeader-Hub 

Assem. ride 
33 Lifter Cam 
34 Pawl 
35 Cam Connecting Rod 
36 Spring 
37 Lift 

NEEDLE FAILS TO MOVE INTO RECORD 
GROOVE AFTER LANDING ON RECORD 

Generally when the needle will not pull into the groove 
after landing on the record, trouble may be found due to lead spring (97) being weak. Increasing the tension of this spring 
or replacing spring will generally eliminate the trouble. 

If after adjusting the lead spring (97) it is found that the 
needle jumps across the record, it may be necessary to adjust 
the angle of the pickup in relation to the turntable spindle. This 
procedure is covered under paragraph "Mechanism Will Not 
Reject at the End of Records". 

TONE ARM SLIDES INWARD ACROSS RECORD 
This is caused by the guide arms stud (12) not releasing from 

the grooves in the upper side of the large cam gear (11). This 
may be due to friction at the shoulder screw (26) or the coil 
spring lifting the arm may be weak. 

If the coil spring appears to be weak, it may be strengthened 
by shortening. If there is binding at the bearing, a little oil will 
help; also, a few movements by hand under considerable press- 
ure will relieve the binding. If the binding is caused by the are being twisted out of line, the trouble can be sured by straightening up the parts. 

SHOWING PARTS UNDER SUB -PLATE ASSEMBLY (83) FIG. 3 
Numbers 

on 
Figs. PART 

Z and 3 DESCRIPTION 
77 Manual Rod 
78 Reject Rod 
79 Extension Rod 
80 Truss Bar 
81 Adjusting Cam 
82 Cam Gear 
83 Sub -Plate Asse,,, 
84 Spring 
85 Cycling Switch 
86 Bracket 
87 Spring 
88 Link 
89 Release Lever 
90 Upper Spreader 
91 Lower Spreader 
92 Rod 
93 Lever- Hub Assem, 
94 Lever 
95 Swivel Spring 
96 Lever Spring 
97 Lead Spring 

Numbers 
on 

Figs. 
2 and 3 

38 
39 
40 
41 
42 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
71 
71 
73 
74 
75 
76 

PART 
DESCRIPTION 

Spring 
Cam Lever 
Shoulder Screw 
Sub -Plate 
Bracket 
Grommet Sleeve 
Shim 
Main Plate 
Changer Switch 
Motor 
Connecting Plug 
Changer Connect. Rod 
Cam Connecting Rod 
Spreader -Hub Assem. 
Shaft 
Spring Roller 
Spreader Spring 
Post Nut 
Lever -Hub Assern. 
Flat Spring 
Shaft 
Key Unit 
Key Bracket 

ADJUSTING THE RISING HEIGHT OF 
PICK-UP ARM 

The pick-up arm should rise high enough during the change cycle so that the top of the tone arm clears the record rest- ing on the support arms by t/a". When the maximum load of records are on the turntable, the needle should clear the top record, if not adjust as follows: 
Loosen the lock nut in pick-up sleeve (22). Turn the sleeve in the direction necessary to lengthen or shorten the pick-up plunger (21). After correct adjustment is found, tighten lock nut. 
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ADJUSTING DISTANCE FROM TURNTABLE 
SPINDLE AT WHICH REJECT WILL 

OPERATE AND CYCLE WILL BEGIN 

The mechanism is designed to reject records of all types 
whether they are provided with special grooves or not. The 
mechanism is adjusted to operate 1°/s" from the center of the 
record spindle; this distance has been found to be the most 
satisfactory point for all modern records so that they will be 
rejected after they have been played through. To adjust 
the reject mechanism for this distance or any distance that 
may be desired, a trip adjusting screw (18) is provided. By 
turning this screw toward the trip trigger (16), the mech- 
anism is caused to operate at a closer distance from the 
spindle. Turning the adjusting screw (18) away from the 
trip trigger, operates the reject closer to the tr-ntable spindle. 

It may be found on some records of very early manufac- 
ture that it will not be possible to obtain a satisfactory 
adjustment that will always operate the changer mechanism. 

MECHANISM WILL NOT REJECT AT THE 
END OF RECORDS 

There are several parts that will cause the mechanism to 
fail in the operation of rejecting of records. These items are 
listed as follows: 

1. Examine swivel spring (95) for stretching. This spring 
is attached to the lugs at the end of the swivel spreaders 
(90) (91). The purpose of this spring is to keep the swivel 
spreaders (90) (91) closed, so that the trip 
trigger can be actuated. Increasing the 
tension of the spring (95) will prevent the 
swivel spreads from opening allow the trip 
trigger to actuate properly. 

If after increasing the tension of the spring 
(95) it is found that the needle jumps across 
the record, it may be necessary to adjust the 
horizontal level of the pickup. Sometimes the 
pickup leans towards the center of the record. 
To remedy this condition, the pickup mount- 
ing post should be examined for proper 
mounting position or the pickup arm may be 
twisted out of shape. In either of these cases 
the pickup arm should be replaced or adjusted 
to its original position. When the pickup 
arm is properly adjusted, it should lean 
slightly in an outward direction (toward the 
edge of the record). 

2. After it is found that the trip trigger 
(16) is operating properly, trouble may be 
found due to the cam lever (39) binding 
against sub -Plate (41). In this case, look for 
some obstruction or foreign material on these 
two parts. Also see that the rivets are opera- 
ting freely. If lever (39) engages cam lever 
pawl (34) so that lift (37) forces its rollers 
up into the groove on cam gear (82) and if 
the set screws are tight, the change cycle 
should go into motion as the cam gear (82) 
turns. 

3. Sometimes friction between the trigger 
(16) and trigger catch (17) due to burrs or 
rough surfaces may also prevent the reject 
from operating. If the trigger unlatches but 
the cam lever (39) sloes not move, it indicates 
binding between sliding surfaces. This may be caused by above 
mentioned burrs or by the cam lever being slightly warped. 

To eliminate this condition, locate the position where there 
is excessive friction. If it is found that the parts are out of 
shape due to being bent, new parts should be added or the 
old ones straightened. When it is found that trouble is due 
to a burr on the edge of the metal parts, burrs should be 
removed with a very fine file or scraper. After eliminating 
this trouble, a small amount of oil should be applied to the 
sliding surfaces. 

REJECT BUTTON "R" WILL NOT OPERATE 
MECHANISM 

If the "R" button does not cause the mechanism to go 
through a change cycle check the following parts: 

a. Examine key control unit (75) for parts that have be- 
come out of shape or any obstruction that will prevent the 
"R" button from moving to its maximum length of travel. 

b. Inspect reject rod (78). If this rod does nót trip the 
mechanism even when properly revolved by complete de- 
pressing of "R" button, the rod has probably been bent out of 
shape. Replace the rod or reshape it to its former position. 

c. If trigger (16) is properly actuated but without starting 
a change cycle see instructions as given under "Mechanism 
Will Not Reject at End of Records" paragraph 3. 

PRESSING "M" BUTTON DOES NOT CHANGE 
MECHANISM FROM AUTOMATIC TO 

MANUAL POSITIONS 
Observe action of "M" button. Button should travel far 

enough down when depressed to cause the manual rod (77) to 
actuate the key control unit. The key control unit (75) should 
also be checked for parts which have become out of shape or 
any foreign obstruction. 

MOTOR STOPS IMMEDIATELY WHEN CHANGER 
SWITCH IS TURNED OFF DURING 

A CHANGE CYCLE 
The normal action of the mechanism when the changer switch 

is turned off during a change cycle is to continue to operate un- 
til the needle is again on the record. The mechanism should then 

FIG. 3 
stop. This action is caused by the cycling switch (85) short 
circuiting the manual changer switch during a change cycle. 
The switch should be changed when the above mentioned 
trouble develops. 

TURNING CHANGER SWITCH OFF FAILS 
TO STOP MECHANISM 

If after turning the changer switch off the mechanism contin- 
ues to operate it indicates trouble in the cycling switch (85). 
Replace the switch when this trouble develops. 
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MECHANISM DOES NOT REPEAT THE LAST 
RECORD 

If the mechanism does not repeat the last record, any one 
of the parts listed under "Mechanism Will Not Reject at End 
of Records" may be causing the trouble. 

RECORDS FALL UNEVENLY ON THE 
TURNTABLE 

Records falling unevenly on the turntable is generally due 
to the turntable spindle not being correctly centered between 
the record loading posts. To correct this trouble, see 
"Replacing Motor." 

LAST RECORD DROPS ON ONE SIDE 
This trouble is due in most cases to the loading posts being 

bent out of perpendicular to the main plate. To check for 
this trouble, test the posts with a steel square as directed 
under "Replacing Motor". Replace or adjust post so that it 
will be perpendicular to the main plate. 

CHANGER CONTINUES CYCLING 
If the mechanism continues to change records constantly, 

it indicates trouble in the lift (37). Failure of this lift to dis- 
engage with the cam gear (11), Fig. 2, will cause the 
trouble. Check the various rivets at which motion occurs to 
find a point where friction or binding is interfering with 
freedom of motion. The cam lever (39), Fig. 2, should also 
be checked for too much friction. Oil this part if necessary. 

SELECTOR BLADE FAILS TO SEPARATE 
BOTTOM RECORD FROM STACK 

This is due either to a badly warped record or to its being 
of a thickness considerably different from records now in 
standard use. The selector blade and shelf blades are de- 
signed to accommodate a maximum variation in thickness and 
flatness of records now in standard use. There are certain 
records, however, that may be found which vary in thickness 
so much as to be impracticable for use in the automatic 
changers. 

SELECTOR BLADES JAM INTO EDGE OF 
RECORD 

This is generally caused by too small a spacing between 
the selector plate and the spacing between the selector plate 
and the shelf plate. This space should never be less than 
.050 inch when selector plate is in 10" position. Another cause 
of jamming is too sharp an edge on the selector plate. 

To eliminate this trouble, check spacing of plates. Bend the 
selector plate slightly, if necessary. Smooth up the edge of 
the selector plate by means of a piece of fine emery cloth. 

MECHANISM SLOW IN STARTING OR STALLS 
DURING A CHANGE OF CYCLE 

Trouble is probably due to: 
a. Motor mechanism is not thoroughly lubricated. See 

heading "Lubrication". 
b. Check for loose set screws. 
c. Line voltage may be abnormally low or mots r windings 

damaged. If the windings of the motor are damaged, replace 
motor. To remove motor, see heeding "Replacing Motor". 

REPLACING MOTOR 
Replacing the motor necessitates extreme care in aligning 

and correctly mounting the new motor. The procedure listed 
below should be followed closely. When replacing a new 
motor or ordering a new one from your distributor, specify 
the power supply from which the motor is to be operated. 
The motor electrical wiring is shown in Fig. 4. 

When mounting replacement motor, it is most important 
to see that record pin is centered between the two posts of 
the changer, that it stands perpendicular to main plate (53), 
and that it has not become bent so as to wobble. Even though 
the posts are stout and not easy to bend, it is well to check 
them also, with a 12" combination square laid clear across the 
concave upper surface of main plate. When the new motor 
has been attached, with three screws through grommet 
sleeves f51) (spacers) into its frame, and record pin is seen 
to revolve without appreciable wobble, the correct position 
of the record pin between the record -mounting posts can be 
accurately checked as follows: Place a single 12" record on 
the shelf plates, press "R" button, and turn turntable for- 
ward by hand. Immediately after the shelf plates open and 
allows the record to fall, turn turntable slightly backward, 
and with other hand support the record between the shelf 
plates; it can then be readily seen whether record pin is off 
center. If the record pin is found to be off center, remove 
the record and turntable, and loosen slightly the motor mount- 
ing screw or screws nearest the shelf plate to which record 
appeared closest. This should improve evenness of operation. 
However, unless the unevenness was very slight, it will be nec- 
essary for a permanent repair to insert a shim or two on one 
or more of the three screws (or change shims from one screw 
to another). The shims used are shaped like an ordinary 
washer, cut out at one side (see cut -away view at 52 on 
photo, showing a shim in place upon one of the grommet 
sleeves). Shims can readily be cut out with shears and punch 
from thin metal or cardboard-or an assortment of shims 
of different thicknesses can be had from your distributor. 
(Order "Assortment of Part No. 45-2785"). They should 
be inserted, around proper screws (when screws have been 
sufficiently loosened) between motor frame and the metal grom- 
met sleeve. Do not insert shims next to rubber grommet. 

TO AMPLIFIEk 

UP 

CHANCIER O W I TC M- 54 

CONNECTING IALuy-34 i CYCLING SWITCH -85 

ROTOR- 35 
FIG. 4. MOTOR ELECTRICAL CONNECTION! 

DISASSEMBLING THE CHANGER 
Before attempting to remove sub -plate assembly (83) de- 

tach key control unit (75) from main plate. To do this, start 
with control unit truss bar (80). Then take out the screw 
which holds left end of adjusting rod lever (94). Next re- 
move adjusting rod (92) and adjusting rod extension (79). 
Take out the screw holding spring (73); then the screws 
holding key control unit (75) to main plate. Rods (77) and 
(78) can then, with due care, be extracted without bending. 
Free the cam connecting rod (58) by loosening setscrew hold- 
ing spreader and hub assembly (69). Sub -plate assembly can 
then be detached without bending parts. In reassembling, 
reverse the procedure. 
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MODELS 35-1267, 35-1268, MODELS 35-1231, 35-1233, 
35-1269, 35-1270, PHILCO RADIO & TELEV. CORP. 35-1239, 35-1241, 
35-1271, 35-1276, 35-1259, 35-1261, 
35-1279 35-1266 

4 «latic a.m.,' eha.,,.44 

35-1231, 35-1233, 35-1239, 35-1241, 35-1259, 35-1261, 35-1266, 

35-1267, 35-1268, 35-1269, 35-1270, 35-1271, 35-1276, 35-1279 

tate Osar Screw RM 

Changer Cap BL 

Changer Flati ( Selectee Plata ..8K 
Assembly 

(2 Netulred) I Shelf ptete .... V 

Motor Shipping Screw SI 

T. T. Spindle and Cone Astern.... H 

(4) Spindle Noosing Mtg. Screws BO 

(3) Mounting Screws SF 

Spindle Rousing Resemble BB 

Plug Button SB 

Changer Shaft Pin BC 

Changer Shaft -Rear (Net ehown) 
Changer Sheft-Front BB 

Changer Post Washer RA 

PHOTO A -B. TOP VIEW. 

AO. Swivel Feat 

AN Lifter Red Nut 

AM .(3) sub -Flat. Mounting Screws 

AL Motor Oiling Nolte 

AO Pickup Brachet Aetembly 

AK. Motor Oiling Moles 
MoI 
Motor Oiling Nolea 

les 
N.. Needle Londe:* Held 

AF. Keeeeder Megntllp soin 

AI. Changer Feet 

AD ..Peak Button Amenably 10" 
AC... Peek Button Aeea,nbly Ir 
AB....Peen Button Assembly Br 
AA....ueh Button Assembly r 

REPLACEMENT PARTS - RIM DRIVE MOTOR CHANGER 
35-1266, 35-1267, 35-i268, 35-1269, 35-i270, 35-1271, 35-1276, 35-1279 

RECORD CHANGER 35-1276 (115 Volts, 60 Cycle), 35-1279 (115 Volts, 50 Cycle) 
The replacement parts listed below cover the turntable motor drive parts and selector plate assembly used in the rim drive 

record changers. All other parts used in this type changer are the same as those listed for the gear type motor changers on page 
two. The same mechanical adjustments listed in the Radio Service Bulletin No. 358 are also used for the rim drive motor changers. 
Diagrams Diagrams Diagrams 

1 and 2 1 and 2 1 and 2 
Numbers DESCRIPTION Part No. Numbers DESCRIPTION Part No. Numbers DESCRIPTION Part No. 

1 Selector and Shelf Plate Assy. 35.9929 
Rear Shelf Post 35.2454 
Knob (Selector Plate) 35-2219 

Spring (Knob) 
Selector Plate 
Shelf Plate 

FIG. 1. PART LOCATIONS -TOP OF CHANGERS 
RIM DRIVE TYPE 

35-2218 
35-2216 
35-2217 

Shaft (Rear) 35-2442 
Pin (Shaft) 35-2440 
Washer (Post) 35-2404 

FIG. 2. PART LOCATIONS- BOTTOM OF CHANGERS 
RIM DRIVE TYPE 

©John F. Rider 



346 

MODELS 

35-1231, 35-1233, 
MODELS 

PHILCO RADIO & TELEVISION CORP. 36-1267, 35-1268, 
35-1239, 35-1241, 35-1269, 35-1270, 
35-1259; 35-1261, 35-1271, 35-1276, 
35-1266 35-1279 
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MODELS 35-1267, 35-1268, 
35-1269, 35-1270, 
35-1271, 35-1276, 
35-1279 

MODELS 35-1231, 35-1233, 
PHILCO RADIO & TELEV. CORP. 35-1239, 35-1241, 

35-1259, 35-1261, 
35-1266 

12. NEEDLE LANDS PROPERLY ON RECORD 
BUT FAILS TO MOVE OVER INTO RECORD 
GROOVE. 

Pickup arm is normally impelled toward center 
of records by Lead Spring EU. Should a slight in- 
crease in its tension be found necessary, this can be 
easily obtained by slightly bending the lug, to which 
it is attached, down against Main Plate. 

13. WOW IN RECORD REPRODUCTION. 

a. Record is warped or otherwise defective or 
instrument is not being operated at normal room 
temperature, 70 F°. 

b. Motor mounting plate being bent will cause 
"wow." Straighten it if possible or replace with new 
plate if too badly bent to warrant straightening. This 
is only found where rough handling is evident. 

c. Motor shaft out of alignment with the turn- 
table shaft (also due to rough handling). To cor- 
rect, move the motor on its mounting until motor 
shaft is parallel to the turntable shaft and the Uni- 
versal coupling is exactly at right angles to motor 
and turntable shafts, then tighten motor mounting 
screws securely. 

14. LAST RECORD DROPS ON ONE SIDE ONLY. 

This suggests a Changer Post bent out of perpen- 
dicular to Main Plate. If Post must be straightened, 
be careful not to bend other parts. 

15. CHANGER CONTINUES CYCLING. 
a. Probably due to failure of Lift at DJ to be 

drawn back out of engagement with Cam Gear. 
Check the various rivets at which motion occurs, to 
find the point where friction or binding is interfer- 
ing with freedom of motion. 

b. Make sure that trigger spring is not discon- 
nected. Also that clearance between trigger and 
clutch lever is sufficient. A sticking pawl will also 
cause this condition. 

16. RECORD IS DRIVEN, BUT NOT HEARD, OR 
NOT HEARD WITH PROPER VOLUME,. 

See that Pickup cord is plugged in. Check ampli- 
fier and speaker and connections to them, thorough- 
ly. If then trouble is still suspected in pickup, test 
its output with a vacuum -tube voltmeter. Playing 
an average record, output should test 1 to 2.5 volts 
if pickup cartridge is of crystal type. If pickup car- 
tridge is found not to deliver proper output, remove 
it and install another. 

See Service Bulletin No. 354 for Philco Photo- 
electric Reproducer adjustments. 

17. RECORD JAMS. 

Most slicing trouble (record jams) is due to off - 
size or defective records, and is no fault of the 
record changer or record changer adjustment. Prop- 
erly manufactured records have a uniform semi- 
circular edge and can be successfully handled by 
record changers, even though the records vary con- 
siderably in thickness. 

GOOD C 

FIN { s 

IRREGULAR 

GROOVE 

Cross section of record edge showing a perfect 
and three imperfect edges. 

Records that prove troublesome in the selecting or 
slicing process can usually be corrected by using a 
piece of fine sand paper or emery cloth to touch up 
the edge. 

18. AUDIO HOWL. 

Record changer not floating on cushions or spring 
mounting. See that shipping bolts are removed. If 
unit still does not float, loosen the nuts or mounting 
assembly allowing unit to rise and float. 

19. TURNTABLE IS TIGHT. 

This turntable is assembled to the turntable shaft 
with a taper lock fit in the center. To remove, grasp 
turntable with both hands, turn slightly forward and 
backward at the same time pulling upward, or run 
motor and grasp the turntable while it is revolving, 
and pull up. 

20. THUMP HEARD IN RECORD REPRODUC- 
TION. 

This is caused by the motion of the friction 
clutch when it is momentarily released by the 
motion of the release lever, which in turn is actuated 
by the hump on the cam gear. If thump is objec- 
tionable, it can be reduced by adjusting the clutch 
lever at EO to allow only a slight amount of motion 
of the clutch assembly; also if the clutch spring is 
too strong, replace with a new spring or cut one - 
quarter of the length of the old spring or whatever 
is necessary to assure satisfactory operation. Be 
sure that clutch assembly parts are free from dirt 
and burrs and work freely without binding. 

f 
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MODELS 35-1234, 35-1236 
PHILCO RADIO & TELEX'. CORP. 

The De Luxe record changer automatically plays 
fifteen 10" records or thirteen 12" records at one 
setup or fourteen 10" and 12" records intermixed. 
Each of the three posts has three plates. The lower 
one on which the records rest is the shelf plate; the 
upper one is the selector plate which takes from the 
bottom of the stack the next record to be played and 
releases it to the turntable. The action of the center 
plate is to lift a 12" inch record up from a 10" 
record when the mechanism is loaded with inter- 
mixed records. To load for automatic operation see 
that all three shelf plates are turned down towards 
the turntable, then place the stack of records to be 
played over the turntable shaft so that they rest on 
the three shelf plates. Then see that pointer on con- 
trol switch is set on "A," automatic, and press push 
button to put changer in operation. 

To reject a record (or to start a change cycle as 
NOTE-Iá Model 41-616 the reject push-button on the 

changer is not used. To reject a record in this model press the 
"phono" push button on the Radio, this operates the reject relay. 

q l 4 

t Plug Button 
2 Plug Button 
3 Radio Recording Switch 
4 Plug Button 
6 Cam Latch and Trigger 

Assembly 36-2342 
6 Tone Arm Rest 
7 Switch Knob 36-2343 
R Push-button 36-2349 
9 Pointer 

10 Light Beam Pick - up 
Assembly 85-2209 

11 Upper Plate 
12 Center Plate 
13 Lower Plate 

Changer Plate Aeeem. 

6 7 b 

FIGURE 1 

14 Recgrder Mounting 
Screw Hole 

15 (4) Spindle Housing 
Mtg. Screws 

16 Turntable Spindle and 
Housing Assembly 

17 Trip Arm Assembly 
18 Trip Lever Assembl3 
19 Trip Adjusting Hole 
20 No Record Pin 
21 Center Blade Lift Pin 
22 Selector Plate Lift Pin 
23 Jewel Landing Adjust- 

ing Hole 
24 Light Beam Pick-up 

Mounting Bracket & 
36-3339 Swivel 

35-2341 
36-2340 

for testing purposes) simply press the push button 
at any time while light beam jewel is upon a record. 
To play manually, turn shelf plates up, set control 
pointer (9) on "M," for manual, then place a record 
on turntable and press button to switch on motor 
then lift pick-up into position on record. The changer 
can be turned off at any time by pressing down on 
pickup rest. 
PART DIFFERENCES, CHANGERS NOS. 
35-1234, 35-1236 

Mechanical operations of the record changers, 
Part Number 35-1234 (Model 41-611) and Part Num- 
ber 35-1236 (Model 41-616) are identical. The record 

I \ 
9 

(or lever) with a roller at one end which runs in a cam 
!groove in the cam gear which drives with an oscillat- 
ing motion the three pulleys by means of a metal tape 
or belt. The pulleys are fastened to the lower ends of 
the changer shafts which in turn transmit their mo- 
tion to the changer plates which are fastened with set 
screws to the upper ends of the shafts. When the 
changer plate assembly is revolved the record resting 
on the shelf plate is then dropped to the turntable. 

(2) The pickup operating mechanism is likewise 
brought into operation originally by the cam surface 
on the cam gear which operates a raising lever which 
receives a rocking motion from the cam gear through 
a roller which is part of the raising lever assembly. 
The flat spring on the opposite end of this lever is 
carried upward against a lifter pin which' raises the 
pickup thus lifting the light beam jewel from the 
record. This motion also moves the hollow pickup 
shaft upward, pressing together the stop plate, the 
cork friction disc, and clutch bracket. While the light 
beam jewel is raised from the record, the clutch 
bracket receives an angular or swinging motion from 
the cam gear to a lever and link assembly and carries 
with it the locating plate which is directly con- 
nected to the pickup. The pickup is thus carried out 
beyond the turntable while the changer plates drop 
a record and is then brought back to the proper posi- 
tion to start playing. If there is no record on top of 

changer No. 36-1236 (Model 41-616), however, has 
additional equipment which is controlled by Wireless 
remote control and push button control. These parts 
are indicated in figure (4). The parts are numbered and 
shown on the schematic diagram in Service Bulletin 
373 and are as follows: Number 147, reject relay; 

number 154, reject series switch; num- 
ber 148, cycling switch ; and number 
149, radio recording switch. 
REPLACEMENT PARTS 

When ordering parts for this mechan- 
ism, refer to the part number of the en- 
tire mechanism in addition to the num- 
ber and names of the parts shown in the 
figures of this bulletin. 
ILLUSTRATIONS 

The six illustrations show all vital 
parts of the changer. Numbers are used 
to refer to parts shown on the photos. 
Parts that are not numbered, cannot be 
separately supplied. Order the assembly 
containing them. 

GENERAL DESCRIPTION 
OF CHANGE CYCLE 

An automatic record player for rec- 
ords of two sizes has three principal 
duties to perform. These duties are here 
performed by three mechanisms inter- 
connected and built together but largely 
separate in their operation. The motion 
for each is originated in one central cam 
gear which has three different and indi- 
vidual cam surfaces. The cam gear is 
normally at rest while a record is being 
played, but is put into operation by con- 
tact of a latch lever (located on the cam 
gear) with the teeth of an intermediate 
drive gear. This motion only takes place 
when the unit is put into a change cycle. 
The cam gear then makes one full revolu- 
tion to complete the change cycle and 
then comes to rest in a normal position. 

(1) The record changing mechanism 
is brought into operation by a segment 
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25 
26 
27 
28 
29 

30 

31 

32 
33 
34 

35 

3& 
37 

38 

25 Raising Lever Assent... 35-2331 
26 Raising Lever Adjust- 

ing Screw 15-2332 
27 Nut (Adjusting Screw) 
28 Roller 
29 Set Screw 
30 Nut Cop. 
31 A. C. Switch (Model 41 - 

611 only) ..._ 35-2333 
See Fig. 4 fur Model 
41-616 

FIGURE 2 
Tape Segment Assem 35-2334 

33 Intermed. Gear Assem 35-2335 
:14 Drive Pinion Gear 36-2336 
35 Changer Blade Bracket 
36 Blade Hinge Pin 36-2337 
37 Blade Lifting Pin 36-2338 
38 Light Beam Pick-up 35-2209 
39 Motor (115 v., 60 c.) 36-1272 

Motor (115 v., 50 c.) 35-1273 
40 Raising Lever Trunnion 35-2325 
41 Motor Rotor Adj. Screw 

changer plates when the cycle starts, the pickup arm 
will then remain out beyond the turntable and 
descend on the pickup rest automatically shutting 
off the motor after the last record has been played. 

(3) Mechanism for bringing light beam jewel into 
correct starting position on the record. This mechan- 
ism must operate fairly accurately for both 10" and 
12" records. Partly due to this requirement, the 
starting position is not determined by the cam 
action, as the cam surface on the cam gear is so de- 
signed that the movement of the lever and link as- 
sembly would normally carry the pickup arm farther 
toward the turntable shaft than would ever be desir- 
able as a starting adjustment. Therefore, the travel 
of the pickup arm toward the turntable is stopped at 
the proper point for lowering onto the record by 
two eccentric adjusting studs on the locater plate 
which comes into contact with the stop arm which is 
automatically preset by the record which, is about 
to be dropped from the changer plates to the turn- 
table. If a 12" record is about to be played it rests 
on the center changer plate of the master Changer 
post (which is located directly behind the pickup) 
causing same to push downward on center pin which 
in turn pushes downward on the center blade lifter 
lever which is pivoted on a hinge pin in the pulley. 
This brings the upper end of center blade lifter 
toward the pulley hub. When the pulley is oscillated 
or driven by the tape, the upper end of this lever 
will travel on the inside of the crescent shaped cam. 
This will move the setting lever (which is fastened 
to the same hub as the stop lever) in such a position 
that stop lever will contact the 12" eccentric adjust- 

NODE1S 35-1234, 35-1236 

42 Tape 36-2324 
43 Motor Connecting Plug 
44 Center Blade Lifter As- 

sembly 35-2329 
45 Coupling Assembly 35-2327 
46 Blade Lifter Pin 36-2328 
47 Blade Litter Spring 35-2310 
IS Mounting Stud 
49 Main Plate 
50 Blade Post Stem 

ing stud on the locating plate which accurately meas- 
ures the starting point of the needle on a 12" record. 
A 10" record which is about to be played will not rest 
on the center plate, therefore the center plate and 
center pin and lever will be held upward by a spring 
on the pulley. The upper end of the center blade 
lifter lever will therefore be further away from the 
upper pulley and will travel on the tiitside of the 
crescent shaped cam moving the setting lever and 
stop lever in such a position that stop lever will touch 
the 10" eccentric adjusting stud also on the locating 
plate which accordingly measures the starting point 
of the needle on a 10" record. After the last record 
has been dropped from the changer plates and 
played, the lower changer blade is pushed upward by 
a spring which pushes up the no record control pin. 
The no record control lever is also carried up so that 
when pulley is oscillated the no record lever sweeps 
the setting lever and stop lever to the position where 
the stop lever engages with a heel on the locating 
lever and holds pickup out beyond the truntable. Then 
when the pickup descends it depresses the pickup rest, 
thereby tripping switch and shutting off the motor. 

OILING 
The changer should be lubricated once a year with 

a few drops of good light machine oil at each of the 
following points: 

No. 1. Three holes in motor gear housing. 
No. 2. Turntable spindle bearings. 
No. 3. All other bearing points. (Caution. Never 

oil the friction clutch (72) at any time as it will 
cause slippage.) 
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MODS 35-1234, 35-1236 PHILCO RADIO & TELEV. CORP 

TO CHECK OILING 
If squeaks are heard, compare the squeak with and 

without a load of records, as any stack of records in 
motion is apt to squeak with a pin through their 
centers. This can be corrected by rubbing a little wax 
on the turntable shaft. See that all three 1%" round 
wicks in the motor frame are in position and are 
thoroughly saturated with oil (as it may not be if 
insufficient oil or too heavy oil has been used.) Lift 
out all three motor wicks with tweezers. See if old 
oil has become "gummy" (commonly due to use of 
low grade oil or low viscosity oil.) If necessary clean 
gummed up wicks with kerosene. See that each is 
saturated with good oil, then before replacing them 
drop a little oil into the holes. The gear box of the 
motor is packed with a semi -fluid grease at the 
factory and it should never be necessary to take it 
apart for lubrication purposes. However, if at any 
time it is necessary to take the motor apart or re- 
move the transmission cover from the motor frame, 
be sure that motor is not in a position so that when 
transmission cover is removed the grease will not 
run out of the transmission case. 

REPLACING MOTOR 
In case of any serious fault within motor, it should 

be removed from the changer and replaced with a 
new motor. See that motor frame is well grounded 
by wire, soldered to lug on Sub -plate. (In ordering a 
replacement motor, specify the power supply and 
give model number.) 

CHANGER ADJUSTMENTS 
TROUBLES 

Cases of failure to operate satisfactorily will gen- 
erally be found due to either to neglect of proper 
lubrication, or to tampering with the mechanism 
after it leaves the factory, or to injuries accidentally 
sustained as by external vibration or by impact of 
some heavy object. In addition, there is always the 
possibility that any kind of spring may "go dead" 
(cease to operate without any visible breakage) even 
though the utmost factory precautions are taken 
against it - or that set screws may work loose due 
to some external vibration. For tightening set screws 
an Allen (hexagon) wrench is required. Be sure that 
set screws are properly seated on the holes or flat 
provided. Damage from tampering is likely to take 
the form of bent parts. Never bend any part during 
examination, 

ADJUSTMENTS 
TONE ARM ADJUSTMENTS 

A. Tone Arm Rest Position Adjustment 
1. Start change cycle. 
2. Then stop changer just before the tone arm 

starts to lower on the rest. 
3. In this position the outer edge of the pickup 

should clear the hook of the rest (6) by 'ho of an 
inch. 

4. If it does not position properly on the rest make 
adjustments as follows: Hold clutch index lever (69) 
which moves with the tone arm, against the index 
hook sleeve (67). Then loosen the clamp screw on 
pickup mounting and move tone arm so that it sets 
down into the pickup rest. 
B. Tone Arm Height Adjustment 

The tone arm when lifted to its maximum height, 
the light -beam jewel should clear fifteen 12" records 
on the turntable, by at least 'ho of an inch. If it does 
not clear records at this distance then the adjust- 
ment screw underneath the tone arm directly above 
the plunger in the pickup mounting bracket should 
be turned out to the proper distance required. 

C. Adjusting Tone Arm to Index on 10 and 12 -inch 
Records 

Adjusting landing position of light beam jewel on 
the record. The position at which light beam jewel 
lowers to record can be adjusted by inserting screw 
driver through hole (23) just in back of tone arm 
(shown in Fig. 1). For adjusting the 10" setdown, in- 
sert screw driver into the inside eccentric adjusting 
stud. For adjusting the 12" setdown, insert screw 
driver into the outside slotted stud. Turn very slight- 
ly clockwise or counterclockwise to move light beam 
jewel landing in or out. The factory adjustment for 
the light beam jewel landing on the record is 1/4" 
in from the outer edge. 
D. Reject Adjustment 

Adjusting the trip eccentric cam for correct clear- 
ance between trip lever (18) and trip arm (17) ; 

changer in neutral position out of cycle. Insert screw 
driver through hole (19) in main plate and locate 
it into slotted stud. Adjust eccentric cam so that 
the distance between the trip lever and trip arm is 
approximately .005. This can best be done by first 
adjusting the trip eccentric cam so that there is no 
clearance or gap then back off very slightly until 
trip lever is free to pulsate with the clutch motion 
or action of the release lever. If the clearance is 
not sufficient between the trip lever and trip arm, 
the pulsating motion of the clutch release lever will 
gradually cause the trip lever to move the trip arm 
causing an early trip. 

GAUGING AND SYNCHRONIZING RECORD 
SELECTOR BLADES 

To gauge and synchronize the record blades so 
that they will select 10" and 12" records properly 
proceed as follows: 

1. With the changer out of cycle place a 10" record 
and then a 12" record on the record shelf plates. The 
records can be held tightly down on the record shelf 
blades by slipping a rubber grommet over the spin- 
dle. Loosen the two screws on the tape clamps on 
all pulleys. The slack in the tape line is then taken 
up by slightly pushing the tape segment (32) in the 
direction of forward motion (clockwise). In this 
position there should be a minimum clearance of 
3o" between the leading edge of the cam (53) and 
the point of the lifter lever (52) (see Fig. 6). In this 
position the point of the lifter lever should also slide 
inside of the cam (53). If it is necessary to obtain 
this clearance rotate the shelf plate of pulley (51) in 
the proper direction. If the lifter levers do not just 
slide inside of the cam they can be adjusted by the 
screw and lock nut located on each lifter lever. Tighten 
the tape clamp set screws on this pulley (51). The 
lifter levers and cams on the other selector posts are 
then adjusted in the same manner as given for post 
(51) above. The tape clamps on these pulleys are 
then tightened after they are set. 

2. Remove the 12" record from the mounting 
plates and leave the 10" record remaining. Start the 
changer through its cycle allowing it to continue 
until the shelf plates are just about ready to drop 
the record (see Fig. 5). If all shelf plates are 
not in the same position, they should be adjusted so 
that they are synchronized with the shelf plate 
(21). This is done by loosening the tape clamps of 
these pulleys and slightly moving the shelf in the 
direction necessary to synchronize the blades. 

ADJUSTING SELECTOR BLADE CLEARANCE 
The selector blades are adjusted to slide over 10" 

and 12" records by two adjusting screws located 
in the side of each record mounting post. The upper 
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111441 

l / 67 1x1 '--- _ - _ 114. ,i`A:- 

51 Ctr. Blade Raising Pin 35-2308 67 
62 Center Blade Lifter PL 68 
53 Center Arm Lifter Cam 35-2309 69 
54 8-32xtje R. H. Self Tap 70 

Screw 71 
55 Cord Clamp 
66 Grd. Lead Assembly 72 
57 Washer 73 
68 Swing Lever Spring 35-2310 74 
59 Trip Arm Spring 35-2311 75 
60 Roller 
61 Swing Lever and 76 

Bracket Assembly 35-2312 
62 Stg. Lever Thumb Nut. 35-2313 77 
63 Trip. Lever Spring 36-2314 78 
69 Swing Bracket Support 79 

Assembly 36-2316 80 
66 Clutch Brake Spring 35-2319 
66 No Record Select. Lever 35-2317 81 

FIGURE 3 
Setting Cam Assembly. 36-2318 
Adjusting Screw 
Tone Arm Shaft Assem. 35-2319 
Clutch Spring 35-2320 
T. A. Pressure Release 

Sleeve 35-2321 
Cork Friction Disc 35-2322 
T. A. Btm. Friction Cup. 35-2323 
Clutch Spring Retainer 35-2295 
6-32-% Self Tapping 

Binder Head 
8-32-14, Binder Head 

Screw 
W20 Hex. Nut 
asher 

10-82-1-14 Mtg. Screw 
Poet Pulley 35-2296 
Poet Pulley Assem 35-2297 
Rubber Grommet 35-2298 

set screws adjust the selector blades for 10" records 
and the lower set screws for 12" records. 

To adjust for 10" records place a 10" record about 
.075 inches thick on the mounting post. Start the 
changer through its cycle and then pull the power 
plug just as the selector blades touch the edge of the 
record. The upper screw in the post should then be 
turned in the direction necessary to set the blades 
so that it just slides over the record. The same pro- 
cedure as given above for 10" records is used in ad- 
justing the blades for 12" records. The lower set 
screw being used for this adjustment with a 12" 
record. 

SHUT OFF SWITCH ADJUSTMENT 
With the changer out of cycle (neutral position) 

the upper pin on the switch rod (86) should be ap- 
proximately 1/is of an inch from the top of the switch 
case. If the pin does not set at this distance the tone 
arm raising lever adjusting screw (26) should be 
turned up until the upper pin meets this distance. 
Tighten the lock nut after the screw is adjusted. 

MODELS 35-1234, 35-1236 

52 Motor Mtg. Plate 
83 14-20 Hex. Nut 
84 Cam Gear Assembly 36-2299 
85 Switch Assembly 

(Give Model No.) 
86 Time Arm Rest Shaft 

Spring 35-2300 
87 Switch Latch Spring 35-2301 
88 Push-button Stem Spg. 35-2302 
89 Roller 
90 Switch Latch 35-2303 
91 8-32x4 Mtg. Screw 
92 10-32 Hex. Nut 
93 Cord Clamp 
94 Raising Lever Spring 35-2304 
96 Pick-up Cord 

(Give Model No.) 35-2306 
96 Tone Arm Elev. Pin 35-2306 
97 Tone Arm Shaft 36-2307 

ADJUSTING NO RECORD PIN 
When there are no records on the turntable or 

record holding posts, the tone arm should not move 
from its rest. This is controlled by a no record pin 
(20), located inside of record selector post (21). 
This pin is actuated by the record shelf plate. The 
spring which holds up the pin should have enough 
tension to lift the pin fully and properly so that one 
10" record will fully depress the rod and lever. The 
adjustment is as follows: 

With the set screw loose in (66) casting at the 
lower end of the rod, and the rod held down by the 
weight of one 10" inch record, slide the casting down 
so that the selecting lever on the end of casting will 
just clear under the lower edge of the lower setting 
cam lever (67) by approximately .015 inches. Tight- 
en set screw in this position. 

TROUBLES 
Among the principal trouble symptoms to which such cause 

may give rise, are the following: 
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MODELS 35-1234, 35-1236 PHILCO RADIO & TELEV. CORP. 
1. MECHANISM IS SLOW IN STARTING, OR 
MOTOR GETS HOT 

May be caused by: 
a. Failure to lubricate properly. Oil thoroughly. See oiling 

instructions. 
b. Check voltage. Line voltage may be abnormally low or 

high. 
c. Motor windings damaged. If windings are found damaged, 

remove motor and return it to factory for repair. 
2. MOTOR FAILS TO RUN, EVEN WHEN IT IS 
ENTIRELY DISCONNECTED FROM OTHER WIR- 
ING AND PROPER VOLTAGE IS APPLIED 
DIRECTLY TO THE TWO ENDS OF ITS WIND- 
INGS 

This indicates trouble in motor windings. Unless the dam- 
age is easily seen and repaired, replace motor, as above de- 
scribed. 
3. MOTOR IS SLOW IN STARTING 

a. Check oiling as directed above. It may not have been 
properly done; old oil may have become gummy. 

b. Changer may have been in a very cold place, and may not 
yet have reached room temperature. Give it a fair chance to 
get warmed up before concluding that motor is defective. The 
changer is equipped with a constant -speed self-starting motor. 
Under all normal conditions it starts automatically and runs 
at correct speed. 

LIFTER 
LEVER 

CAN 

FIGURE 5 

\\ 
'._10 SHOULD DROP FROM 

3 POINTS AT .SANE TIME. 
POINT TO STRIKE JUST 
INSIDE WHEN USING .030"DISC 

UNDER I2 -RECORD ADJUSTED BY SCREW AT C. 

98 

FIGURE 6 

16 MIN. ON 
MASTER DISC. 

99 100 

FIGURE 4 
MODEL 41.616 REJECT RELAY AND CYCLING SWITCH LOCATIONS 

98 Reject Relay 42-1631 
99 Reject Relay Switch 42-1630 

100 Cycling Power Switch 12-1631 

4. SQUEAKS OR OTHER NOISES, DURING 
PLAYING OF RECORDS 

Check oiling as directed above. (If squeaks are heard, they 
will usually be found to come from the records -not from 
the mechanism.) 
5. CHANGER IS NOISY WHEN IN CYCLE 

Check oiling. Also see if any part has become loose or bent 
and is rubbing against a movingpart. 
6. MOTION OF PICKUP WARD RECORD PIN 
WILL NOT TRIP CHANGER MECHANISM 

a. See that control switch pointer (9) is not set on "M," 
manual. 

b. Check friction clutch assembly (72) to be sure that parts 
are not disengaged. Also check for binding, bent or loose parts. 

c. Can also be caused by too much clearance between trip 
lever (18) and trip arm (17). There should be a few thous- 
andths clearance between them. This can be adjusted by the 
eccentric screw on the trip arm (17) through hole in main 
plate (19). 
7. PRESSING PUSH BUTTON DOES NOT TRIP 
CHANGER MECHANISM 

a. See that control switch pointer is not set on "M," manual. 
b. Check control switch unit to see whether there is an 

obstruction or a bent or loose part. Also check for loose set 
screws. 

c. Follow through on action from the push button to cam 
latch (90) and see that every part is in proper working order. 

d. If the mechanism will not reject when the push button 
is pressed look for trouble in the reject push button mechan- 
ism such as binding, or bent parts. In the Model 41-616 
changer the push button is not used, but the mechanism is 
actuated by the reject relay. If the trouble develops in this 
changer look for open coil or parts that are binding. 
8. SETTING POINTER ON "M," MANUAL, FAILS 
TO PUT CHANGER MECHANISM OUT OF 
ACTION,: SO AS TO ENABLE MANUAL OPERA- 
TION 

a. Check for loose set screws in control switch. 
b. Also check for loose or bent parts and be sure that 

manual latch (at 90) is holding the trip link rod to keep it 
from moving. 

c. When the reject button is pressed with the selector 
switch in the "M" position the trip lever (17) must not bind 
or be under strain. The clearance at the rod hole on the end 
of the trip lever should be just taken up so that the shelf 
plate on the trip lever is not pushed off when the reject but- 
ton is pushed down. 

There should also be at least a few thousandths of an inch 
clearance between the trip lever (18) and the trip arm (17), 
otherwise the tone arm will backtrack and the tone arm shaft 
will bind due to the tension of the trip arm pushing the reject 
adjusting screw eccentric washer on the trip lever (18) against 
the fork lever (70) mounting bracket. 
9. TRIPS TOO SOON OR BEFORE RECORD HAS 
FINISHED PLAYING 

a. Not enough clearance between the trip lever (18) and 
trip arm (17). There should be a few thousandths clearance 
at this point. To get more clearance adjust eccentric by turn- 
ing it slightly in a clockwise direction through hole in main 
plate (19). 

b. Can also be caused by not enough clutch action (72). 
Bend forked release lever (70) slightly to increase clutch 
action. 

c. Also check for loose parts. 
10. TONE ARM FALLS OFF RECORD OR WILL 
NOT SWING INTO GROOVE OF RECORD 

a. Light beam jewel sets down too close to edge of record. 
Not adjusted in far enough. 

b. Can also be caused by too much clearance between cork 
clutch disc (72) and tone arm swing bracket (96). This can 
be adjusted by the thumb nut (62) being turned counter- 
clockwise. Also it may be necessary to add more tension to 
the flat spring by turning the adjusting screw (65) 34 turn 
or whatever is necessary to assure satisfactory operation. 

c. 1. To adjust the tone arm for proper swing -in after the 
light beam jewel lands on the record make the following ad- 
justment: 

With. the mounting pivot of the tone arm just starting to 
come down after the light beam jewel lands on the record, 
the top cork of the clutch (72) should still be tight against 
the tone arm swing bracket (96). In this position the 10 or 
12 -inch index eccentric adjusting screw, depending on record 
used should be against the hook stop lever (68). This 
prevents the tone arm from swinging in further when the 
clutch cork is under pressure. 

2. As the mounting pivot of the tone arm drops further to 
the point of where the eccentric adjusting screw just is slip- 
ping off the hook stop lever (68) the tone arm swing 
bracket (96) should continue to swing slowly and pull the 
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tone arm inward. If it does not do this, more pressure is required and is 
obtained by tightening the spring (65) by the adjusting screw. 

3. The distance of the swing -in after the indexing screws leaves the stop 
lever (68) is determined by the length of time the clutch cork remains in 
contact with the tone arm swing bracket (96). To obtain further swing -in 
loosen thumb screw (62). To shorten the amount of swing -in tighten thumb 
screw(62). 

4. After the tone arm swings into the groove of the record there should 
be a clearance between the top clutch cork (72) and the tone arm swing -in 
bracket (96) of 116 of an inch. At this point there should be a clearance 
between the clutch indexing lever (69) and the hook stop lever (68) of about 

3/64 of an inch. 
11. TONE ARM VARIES WHEN SET DOYN ON RECORD 

a. Check for loose parts or loose set screws or possibly the swivel shaft 

head (24) may be loose on the swivel shaft. 
b. Be sure that hook stop lever (68) engages the eccentric adjusting cams (®) 

for both 10" and 12", bolding them securely until light beam jewel has set down 
on record. Height of stop lever is adjusted by screw (at 68). 
12. TONE ARM SETS DOWN TOO FAR IN 

a. Due to not measuring properly (see paragraph 11b). 
b. Out of adjustment. Probably due to tone arm being held, while in motion, 

from its original position on the swivel shaft. Also check for loose or bent 

parts. 
13. LIGHT -BEAM JEWEL LANDS PROPERLY ON RECORD, BUT FAILS TO MOVE OVER INTO 

STARTING GROOVE 
a. Refer to paragraph 10 

14. LIGHT -BEAM JEWEL LANDS PROPERLY ON RECORD BUT SLIDES IN A FEW LINES ON 

RECORD 
a. Turning thumb screw (62) slightly in a clockwise direction will probably 

correct this condition which necessitates a reverse adjustment for the condition 
in paragraph 10. 
15. CHANGER CONTINUES CYCLING 

a. No clearance between trip lever 
condition adjust as in paragraph 9. 

b. Also check for binding or bent parts. 
16. *NOW" IN RECORD REPRODUCTION 

a. Record is warped or otherwise defective 
at normal room temperature, 70° F. 

mounting plate being bent will cause "wow*. 
with new plate if too badly bent to warrant 
where rough handling is evident. 
shaft out of alignment with turntable shaft 

mounting till motor 
coupling is exactly 
motor mounting screws 

b. Motor 
or replace 
only found 

c. Motor 
ling.). To correct move the on its 

to the turntable shaft and the universal 
motor and turntable shaft. Then tighten 
17. TURNTABLE IS TIGHT 

a. This turntable is assembled to the turntable spindle cone 
lock to fit in the center. To remove turntable grasp with both 
time pulling upward while it is revolving. 
18. THUMP HEARD IN RECORD REPRODUCTION 

a. Probably caused by excessive motion of the friction 
arily released by the clutch release lever (71) which 
two high spots on the intermediate gear. If thump is 
lessened by slightly bending the clutch release lever 
this lever is lessened to allow only a slight amount of motion of 
clutch. 

(18) and trip arm (17). To correct this 

or instrument is not being operated 

motor 

Straighten it if possible 
straightening. This is 

(also 

clutoh 

due to rough hand - 
shaft is parallel 
at right angles to 

securely. 

with a taper 
hands at the same 

when it is moment - 
in turn is actuated by the 
objectionable, it can be 
(71) so that the motion of 

the friction 
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The service information in this bulletin covers the ad- 
justments and replacement parts for Philco automatic 
record changers Part No. 35-1285 (standard changer) 
and Part No. 35-1286, 35-1289 (Deluxe changers). 

These record changers are identical with the exception 
of the color of the mounting plate, plating of parts on top 
of changers, motor, Light Beam Reproducer, and elec- 
trical wiring circuits for operation. The differences are 
indicated in the Replacement Part List, page 4, and the 
Electrical wiring diagrams, page 5. 

CHANGERS USED IN PHILCO MODELS 
Changer Part No. Phllco Models 

35-1285 42-1008, 42-1009, 42-1010, 

42-1011, 42-1012, 42-1013 
35-1286 42-1016 
35-1289 42-1015 

GENERAL DESCRIPTION OF CHANGE CYCLE 
An automatic record changer performs three principal 

functions. 

1-Places record on turn table. 

2-Lowers tone arm on record in playing position. 

3-Raises tone arm at end of record or on reject. 

These functions are controlled by three mechanisms, 
interconnected and built together, but each separate in its 
operation. The motion for each is orginated in one central 
cam gear which has three different and individual cam 
surfaces. The cam gear is normally at rest while a record 
is being played, but is put into operation by a saw tooth 
clutch which takes its power from the turntable and drives 
an intermediate drive gear. This only takes place when 
the record changer is put into a change cycle. The cam 
gear then makes one full revolution to complete the change 
cycle and comes to rest in a normal position. 

The record changing mechanism which places a record 
on the turntable is brought into operation by a lever with 
a roller at one end. The lever is attached to the shelf 
plate mounting post and is operated by a notch under the 

CLUTCH ROLLER AND LEVER ADJUSTMENT 
The teeth of the clutch should have approximately 1/16 

inch clearance, when the lever roller is engaged snugglv in 
the cam gear. If the clutch does not have 1/16 inch clearance 
the clutch bracket should be slightly bent as indicated in 
Figure 1. Place ten, 12" records on turntable when this ad- 
justment is made. 

ADJUST CLEARANCE AT (B) BY LOWERING 
OR RAISING ,,vor POINT AY BENDING 
ARAÇNET /C) UNTIL TEETH CLEAR 

ROLLER IN CAM I/ì WIT}H ROLLER ENGAGED /N VA" 
ON CAM 

SHOUL' 
ORE SHOE 

FIG. 1 

cam gear. This causes the mounting post to move slightly, 
pushing the bottom record off the stack onto the turn- 
table. 

The pick-up operating mechanism is likewise brought 
into operation by the cam gear surface on the top side of 
the cam gear. The raising lever, when removing the pick- 
up from the record, receives a swinging motion from the 
cam gear through an eccentric track on the top outside 
surface of the cam gear. This eccentric track causes the 
pick-up to be carried out beyond the turntable while a 
record is being dropped on the turntable. The light beam 
pick-up is then brought back into playing position for 10" 
or 12" records (depending on the shelf positions on the 
shelf carrier. 

The travel of the pick-up arm towards the turntable for 
lowering on a 10 or 12 inch record is stopped at the proper 
point for lowering by a movable track on the cam gear. 
This movable track is operated by a lever which is moved 
by a spring lever connected through a cord and spring 
attached to the 10" shelf plate. When the 10" shelf plate 
is lifted up the movable track is allowed to shift to the 
outer groove of the cam gear surface so that the pick-up 
needle -will set properly on the outer edge of a 12" record. 
When the 10" shelf plate is in place for playing 10" 
records, the cord holds the spring lever and causes the 
movable track lever to shift to the inner groove as the cam 
gear revolves. 

The electric reject trip causes the clutch to engage and 
allow the tone arm to be removed from the record by the 
cam gear. The reject trip operates through a pulsating 
plate and movable contact on the tone arm raising lever. 
When the pulsating plate and movable contact make con- 
nection, the solenoid is energized, releasing the clutch so 

that the cam gear can be revolved. 

SOLENOID ADJUSTMENT 
The solenoid Armature should set properly in the coil in order to prevent hum and chatter when the solenoid is ever 

gized. To make this adjustment, loosen solenoid mounting 
bracket screws and raise or lower solenoid until armature is 
set correctly in the coil. See Figure 2. 

FASTEN ADJUSTMENT 
WITH THESE SCREWS 

_._,illllllllllllltllllllllle.,.,. 

S NUG 

RAISE OR LOWER TO °STAIN 8OTTOM/NC 

ARMATURE MUST BOTTOM IN 
SOLENOID COIL WHEN CLUTCH 
LEVER IS AS SHOWN 

FIG. 2 
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PHILCO RADIO & TELEV. CORP. 
MODELS 35-1285, 35-1286, 

35-1289 
BUMP LEVER ADJUSTMENT 10" SHELF ECCENTRIC ADJUSTMENT 

Set 12" shelf eccentrics bumper in outer position, neutral 
(large part of cam away from shelf) and then equalize each 
Bumper to touch edge of 12" record. See Figure 3. 

FORWARD SHELF MOTION ADJUSTMENT- 
MINIMUM SIZE 

(12" Record Push -Off) 

1. Place 12" record on spindle and 12" shelf as shown in 
Figure 4. Start changer in cycle and then stop the change 
cycle when the crown on the cam gear touches the roller 
on the shelf lever as shown in Figure 4. 

2. In this position loosen screw "A" and lock nut on screw 
"C"; turn out screw "C" slightly and then retighten screw 
"C" until eccentric record bumpers fit snuggly against 12" 
record. Then tighten screw "A" and lock nut of screw "C." 

Sen 

/LAY IMEYY/le ElCRr SLCNT POESMRE / 

IN THIS MRECT.YN WIrN TWl I"ECr,sw 
NANA WNN rMNiERNRI 
SCREW A' 

ROLLER OE CROWN 

/ 
/ / / 

NEUTRAL SHELF POSITION 

(Bump Lever Eccentric) 

When the changer is in Neutral position (out of change 
cycle) the shelf lever should be in the position as shown in 

Figure 5. To make this adjustment, proceed as follows: 

1. Place standard 12" record on the turntable spindle and 
12" record shelf plate as shown in Figure 5. The roller 
of the shelf lever must be off the crown of the cam 
gear when this adjustment is being made. 

2. Hold record snuggly against the spindle and shelf 
bumpers. 

3. Loosen screw and adjust eccentric (A) Figure 5, until 
it touches shelf lever. 

PLAY TAKEN VI IN 
THIS DIRECTION 

The 10" shelf bump buttons are equalized as follows: 
Place standard 10" record on spindle and 10" record shelf. 

The record should be snug against spindle notch as shown in 

Figure 5 for 12" records. 
Adjust 10" shelf bump buttons so that they are equalized 

and just touch record. 
Do Not Change "Bump Lever Eccentric" shown in Figure 

5 and which should be adjusted as given in paragraph "Neutral 
Shelf Position." 

TONE ARM HEIGHT 
1. Load the turntable with twelve 10" records. 

2. Start changer through its cycle, then stop when tone arm 
is in full raised position and swinging towards recofds on 

turntable. If adjustment is correct, the jewel needle will 

clear the top record by %" as the tone arm swings into 

position for landing on record. If it does not clear top 
record by %", adjust screw No. 14 in top of tone arm (see 
Figure 9) until distance is obtained. 

ADJUSTING TONE ARM TO INDEX ON 
10" AND 12" RECORDS 

The position at which the pick-up jewel lowers on the edge 
of the record is controlled by a vernier adjustment screw on 
the raising lever. This screw is reached through the hole (12) 
Figure 9 in the top of the base plate near the tone arm pivot. 
This screw is used for normal adjustments of the tone arm set 
down and moves the pick-up approximately %". Adjust the 
screw so that the tone arm needle will set down approximately 
14" in on record edge. When set for either size record, the 
adjustment will also take care of the other size record posi- 
tioning point. 

When the tone arm is removed for replacement or greater 
movement of the tone arm is desired, beyond that obtainable 
with the preceding vernier adjustment, the two set screws 
in the collar of the pull -in lever underneath the changer should 
be adjusted. This is done by loosening one set screw and 
tightening the other, depending on which way the tone arm is 

to be moved. Under ordinary circumstances this adjustment 
will not be required as it has been preset at the factory for 
proper positioning. When making this adjustment, a .005 shim 
gauge should be placed between the ball race washer and the 
tone shaft bearing. 

PULSATING PLATE ADJUSTMENT 
When the turntable is revolving the pulsating plate of the 

reject mechanism should clear the main plate by 1/32 of inch 
when the crown on the cam attached to the underside of the 
turntable touches the pulsating lever roller at its highest point. 
See Figure 6. To make this adjustment proceed as follows: 

1. Rotate turntable until the crown of the cam under 
turntable touches roller of pulsating lever as shown in 

Figure 6. 

2. Adjust screw on pulsating lever until pulsating plate 
is 1/32 of an inch from main plate (use gauge). 

ROLLER ON CAM CROWN n AIN PUTE -rr 
Plat\ TING PLATE 

BRUN SCREW UP ro ccr I/il 

3 

FIG. 6 

TRIP ARM ADJUSTMENT 
1. Rotate turntable so that the crown on the cam under the 

turntable is OFF roller of pulsating lever. (See Figure 7.) 

2. Move tone arm in towards record until the rubber roller 
and contact is at the outer edge of pulsating plate. See 
Figure 7. 

3. Turn screw (A) Figure 7 on trip arm until rubber roller 
just touches pulsating plate, then turn screw (A) slightly 
further so that the plate moves slightly. 
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ROLLCR OFF CROWN OF TURNTABLE 

PHILCO 

FIG. 7 

PULSATING PLATE 
DOWN 

G1) DONE WITH SCREwIA) RRISE UNTIL 
JUST SEE 

LN 
ROLLER .TUST TOUCHES PLATE -THEN 

5 AE£NAYONATE 
TURN SCREW SLICNTLY FURTHER SO THAT 

8 PLATE IS LIFTED OFF SCREW (e) As SNorw 
(FOR SAFETY FACTOR) 

REJECT CONTACT TRAVEL ADJUSTMENT 
Place a record on turntable and tone arm in playing position 

about halfway in on playing lines of the record. In this posi- 
tion the contact operated by the rubber roller on the trip arm 
should be carried to within 1/16 to 3/32 of an inch of the 
pulsating plate as the roller moves towards center of changer. 
(See Figure 8) If contact does not have this spacing as the 

roller moves and pulls contact up, then adjust screw. (C) 
Figure 8 until correct spacing is obtained. 

TURNTABLE SPEED ADJUSTMENT 
To set the turntable speed control for the speed range cov- 

ered by the control, proceed as follows: 

RADIO & TELEV. CORP. 
1. Push speed lever knob to the "normal" position. Turn 

ball knob until the motor mounting plate drops to its 
lowest position. In this position the turntable should be 
turning at approximately 77 R.P.M. This is indicated by 
the lines on the edge of the turntable appearing to be 
slightly moving backwards (counter -clockwise). In order 
to see these lines move the neon lamp must be energized. 

2. If the lines do not travel slightly backward, the nuts on 
the motor mounting plate retaining shaft should be 
loosened and the plate moved up or down to get the 
proper speed, then tighten nuts. 

3. After this adjustment, set ball knob to the point where 
lines on turntable appear to be standing still. 

PULSATING 

ADJUST SCREW .0"SOT AT 
ON NORMAL PLAYING LINES It r + tJ 

ROLLER WILL CARRY CONTACT 
To WITHIN OE," To 3/32" 
OF PLATE 

FIG. 8 

PHONO MOTOR 
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PHILCO RADIO & TELEV. CORP. 
MODELS 35-1285, 35-1286, 

35-1289 
REPLACEMENT PARTS 

PRICES SUBJECT TO CHANGE WMIOUT NOTICE 

Photo 
No. 

Description Part No. Photo 
N o. 

Description Part No. 

1. 10 inch Record Shelf (Changer 35-1285) 
10 inch Record Shelf (Changer 35-1286) 
10 inch Record Shelf (Changer 35-1289 

String Guide (Plastic) 
2. Record weight assembly (Changer 35-1285) 

Record weight assembly (Changer 35-1286, 
1287) 

Mtg. Screws 
3. 12 inch Record Shelf (Changer 35-1285) 

12 inch Record Shelf Changer 35-1286, 1289) 
Mtg. Shaft (Changer 35-1285) 
Mtg. Shaft (Changer 35-1286, 1289) 
Mtg. Spring 

4. Speed Control Knob (Changer 35-1285) 
Speed Control Knob (Changer 35-1286-128 

Escutcheon (Changer Standard) 
Escutcheon (Changer Deluxe) 
Mtg. Screws 

5. Mtg. Screws 
6. Mtg. Springs 
7. Changer Carrier Assembly 
8. Automatic -Manuel - Off Plate 

(For Changer Standard) 
(For Changer Deluxe) 

9. Knob (Standard) 
Knob (Deluxe) 

10. Reject Switch (For Changer Standard) 
(For Changer Deluxe) 

11. Tone Arm Support (For Changer 35-1285) 
(For Changer 35-1286) 

Mtg. Rivet 
12. Tone Arm Positioning Adjusting Hole 
13. Tone Arm Assembly (For Changer 35-1285) 

Tone Arm Assembly (For Changer 35-1286. 
1289) 

Tone Arm Support Bracket 
Tone Arm Adjusting Ratchet and Shaft Assy. 
Tone Arm Bracket 
Tone Arm Stem 
Screw (Adjusting Tone Arm) 
Nut (Adjusting Screw) 
Snap Ring 
Ratchet Spring 
Counter Weight 

Mtg. Screw 
Tone Arm Ball Bearings 
Retainer Assembly (Balls) 

Washer (For Bearing Retainer) 
Tone Arm Shaft Bearing (Deluxe) 
Tone Arm Shaft Bearing (Standard) 

Mtg. Nut 
Mtg. Lockwasher 

14. Tone Arm Height Adjusting Screw 
15. Turntable (For Record Changer 35-1285) 

Turntable (For Record Changer 35-1256) 

318-2805 
35-2545 
35-2545 

318-2804 .29 

35-2559 30. 
W-685FA9 

318-2806 
35-2546 31. 

218-1440 
35-2550 

218-1439 
318-2815 

35-2548 
218-1473 

35-2558 
218-1474 
218-1471 35. 

218-1470 
318-2818 

218-1444 
35-2557 

217-1393 
35-2552 

412-1025 
35-2555 

318-2796 
35-2549 

W-2293FA3 

16. Spindle Assembly (Standard) 
Spindle Assembly (Deluxe) 
Spindle Nut 
Spindle Sleeve Nut 
Ball Bearing and Retainer Assembly 

Washer 
Clutch and Gear (Bakelite) 

Spring 
Washer 

Sleeve (For Top of Spindle) 
Turntable Cone and Spindle Sleeve 

17. Manuel -Automatic Positioning Plate (Part o1" 

50) 
18. Motor (115 Volts, 60 cycles, for changer 35 

1285) 

(115 
Volts, 60 cycles for changer 35-1286, 35 

8 

Connectors Solderless (cable) 
Motor Mtg. Plate Assembly 
Mtg. Washers (Copper) 
Rubber Mtg. Grommets (Light Color) 
Rubber Mtg. Grommets (Black) 
Mtg. Sleeves 
Mtg. Screws 

19. Spring (Drive Tension) 
20. Upper Bearing Support 
21. Spring (Upper Bearing Support) 
22. Screw 

Nuts 
23. Motor Mtg. Plate 

Screws 
Nuts 

24. Screw (Shelf Lever) 
Nut (Shelf Lever) 

º5. Shelf Lever Adjusting Screw 
Nut 

35-2519 
318-2790 
318-2800 
218-1424 
218-1425 
218-1428 
218-1426 
218-1431 
218-1427 
318-2799 
218-1432 
218-1466 
218-1465 
218-1464 

35-2551 
218-1467 
218-1468 
218-1469 

35A 
36. 

37. 

38. 
39. 

40. 
41. 

35-2518 41A. 
41B. 
42. 
43. 
44. 

318-2807 
35-2554 

318-2794 
35-2560 

218-1408 
218-1409 
318-2798 
218-1406 
218-1401 
218-1403 
218-1405 
218-1402 
318-2795 

318-2802 

35-2553 
217-1395 
318-2803 
218-1433 
217-1390 
217-1391 
218-1434 

W-1649FA3 
218-1458 
218-1478 
218-1459 
218-1460 61. 

W -317FA3 
318-2803 

W-1475FA3 
W -317FA3 

W-1475FA3 
W-544FA3 

35-2567 
35-256S 

26. 
27. 
28. 

32. 

32A. 

33. 

34. 

45. 
46. 
47: 

48. 

49. 
50. 
51. 

52. 

53. 

54. 
55. 

56. 

57. 
53. 
59. 

60. 

62. 
63. 
64. 

65. 

Shelf Lever and Roller , 318-2814 
Spring 
Eccentric Cam (Adjusting Shelf Lever) 218-1404 

Mtg. Screw W-453FA3 
Male Plug (Phono Input) 217-1396 
Intermediate Gear (2 required) 218-1391 

Screw W-2150FA3 
Washer 218-1392 

Shelf Lever Roller (Part of 26). 
Cam Gear Assembly 318-2787 

Mtg. Screw W-2284 
Mtg. Bracket (Intermediate and Cam Gears) 318-2768 

Mtg. Screw (Brackets to spindle bracket) W-685FA3 
Cam Switch Assembly 318-2816 

Mtg. Ring 218-1461 

Shelf Lever Bump (Part of 32). 
Clutch Lever and Roller Assembly 318-2810 

Mtg. Screws W-685FA3 
Solenoid Armature (Part of 35) 
Reject Solenoid 312-1011 

Mtg. Screws 218-1398 
Mtg. Washers 218-1397 

Manual Switch Lever and Bracket Assembly 318-2813 
Mtg. Screws W-2150FA9 

Spring (Manual Switch Lever) 35-2565 
Pulsating Plate and Lever Assembly 318-2785 

Mtg. Screws W-2150FA3 
Pulsating Spring 218-1378 

Spring (Positioning Lever) 35-2566 
Trip and Positioning Assembly 318-2786 
Lead in Spring 218-1463 
Lead in Spring Link 218-1462 
Velocity Trip Lever (Part of 41) 
Tone Arm Positioning Lever (Part of 41) 

Selector Cam 217-1386 
Mtg. Screw 97-0138FA3 
Spring 218-1393 

Spring (Cam Switch) 35-2562 
Spring (Shelf Plate String) 318-2817 
Adjusting Screw (Pulsating Lever) 

Spring Adjusting Screw 
Trip Switch Assembly 

Roller Hub 
Screw 
Lock Nut 
Contact Lever 
Contact Lever Shaft 
Insulator 
Pigtail 
Rubber Roller 

Pulsating Lever (Part of 39) 
Automatic Changeover Switch 
Pulley Assembly (Cord Guide) 

Mtg. Screw 
Rubber Grommet (Black) 

Grommet Sleeve 
Rubber Grommet (Light Color) 

Mtg. Screw 
Grommet Sleeve 

Drive Disc Assembly (Motor) 
Turntable Drive Disc Assembly 

Bearing 
Brass Cup Washer 
Collar and Screw 
Washer (2 required) 
Turntable Drive Wheel 

Screw 
Neon Lamp Socket 

Neon Lamp (Standard) 
Neon Lamp (Deluxe) 

Clutch and Gear (Part of 16) 
Turntable Huh and Core (Part of 15) 
Shelf Carrier and Stud Assembly (Standard) 

Shelf Carrier and Stud Assembly (Deluxe) 
Carrier Shaft 
Carrier Clips 
Rubber Bump 

Spring (Speed Adjusting Knob) 
Washer (Holds 60 in place) 

Wire Pin (Holds 60 in place) 
Speed Control Hook 
Spring (Speed Lever) 
Motor Control Assembly (Includes Shaft and 

Bracket) 
Motor Control Adjusting Nuts 

Washers 

218-1384 
218-1352 

35-2563 
218-1387 
218-1385 
218-1386 
318-2770 
218-1388, 
217-1333 
218-1375 
217-1385 

35-2547 
318-2798 
218-1415 
217-1391 
218-1434 
217-1390 

11'-1649FA3 
213-1434 

35-2564 
318-2811 
218-1449 
218-1447 
318-2812 
218-1446 
218-1448 
21S-1450 
318-2808 
34-2482 
35-2556 

318-2755 
35-2561 

218-1451 
218-1452 
217-1392 
218-1453 
218-1456 
218-1457 
218-1454 
218-1455 

318-2820 
W-317 

218-1442. 
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MODELS 35-1285, 35-1286, 
35-1289 PHILCO RADIO & TELF,V. CORP. 
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MODEL 35-1293 

PHILCO RADIO & TELEV. CORP. 

TOP VIEW - TURNTABLE REMOVED 

VIEW LOOKING AT RIGHT SIDE VIEW LOOKING AT BACK 
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MODEL 35-1293 PIIILCO RADIO & TELEX'. CORP. 

This mechanism consists of a rim driven turntable (not shown) running on a 
fixed bearing (1), which supports the record spindle (2). The spindle is 
equipped with a rotatable cap (3) to provide for holding records in automatic 
operation, when in one position, and removing records or playing manually when 
in the other position. 

The outer edge of the record is held by record supports (4) and (5), adjustable 
for 10- and 12 -inch, and is steadied by a rubber tipped, spring loaded finger 
(6) 

Control of operation is by a single control button (7), having four positions: 
"Off" - "Man" - "Aut" - "Rej". 

Automatic operation starts when rubber tired drive wheel (8) is moved into con- 
tact with turntable rim by tone arm movement or control button. All change 
functions are controlled by main cam (9) which is driven by drive wheel (8) 
thru a friction (10) and gear (11) train. 

The main cam assembly consists of main cam (9) and automatic trip cam (12). The 
latter disengages the drive wheel (8) at the end of the change cycle. 

The 
pin 
arm 
cam 
ing 

end 

upper side of the main cam (9) controls tone arm swing by engagement with 
in sweep lever (13) attached to tone arm by means of clamp (14) around tone 
pivot sleeve (15). Tone arm lift is controlled by vertical section of main 
(9) operating tone arm thru lift pin (16) inside of sleeve. A boss project - 
from the upper side of the main cam (9) displaces the stop lever (17) at the 
of the change cycle to permit the tone arm to proceed across the record. 

The lower side of the main cam (9) moves the feed lever (18) by means of a 
roller (19). This movement charges the feed spring (20) and at the proper time 
permits discharge of the spring causing the feed lever (18) to thrust the feed 
finger (21), (in top view), forward to feed the record. Connection between 
feed lever (18) and feed finger (21) is thru feed intermediate lever (22) piv- 
oted in record support post (23). (In top view.) 

The stop lever (17), normally held out of engagement by the boss on the main cam (9), swings into position at the start of the change cycle. Its selection 
of stop points for 10- or 12 -inch records is controlled by dog (24) on the rec- ord selector shaft running up front of record support post (23) and actuated by swinging record support (4). 

The drive wheel (8) is mounted on the carrier lever assembly (25) which is 
pivoted about the intermediate drive (11). This assembly consists of the 
carrier lever with its bearings and the trip lever (26). The trip lever (26) 
carries a pin (27) engaging the automatic trip cam (12); a pawl (28) to en- 
gage the serrated edge of sweep lever (13); a positive trip screw (29) to 
interfere with sweep lever (13). Engagement of pin (27) with automatic trip 
cam (12) pulls drive wheel (8) out of engagement with turntable at end of 

Figure Port 
No. Description No. 

I-2-3 

6 

II 

9 

18 

21 

17 

Spindle Assembly 
Feed Cap Assembly 
Intermediate Drive Assembly 
Thrust Bearing Assembly 
Main Corn Assembly .. 
Record Feed Lever Assembly.. 
Feed Finger Assembly . .. 

Stop Lever Assembly ... 

35-2570 

35-2571 

35-2572 

35-2573 

35-2574 

35-2575 

35-2576 

35-2577 

Figure Port 
No. Description No. 
13 Sweep Lever Assembly 35-2578 
31 Operators Lever Assembly 35-2579 
25 Drive Wheel Carrier Lever Assembly ... 35-2580 - Switch and Bracket Assembly 35-2581 

5 Stationary Record Support Assembly. 35-2582 
4 Swinging Record Support Assembly... 35-2583 - Turntable Assembly .. 35-2584 

16 Lift Pin 35-2585 
20 Record Feed Spring 35-386 

Figure Part 
No. Description No. 

Stop Lever Spring. 35-2587 - Tone Arm Pull In Spring 35.2588 - Record Support Friction Spring 35-2589 - Drive Wheel Tire .... 35-2590 
19 Feed Lever Roller. 35-2591 

Intermediate Gear Spacer... 35-2592 - Spacer for Motor Mounting.... 35-2593 
10 Rubber Drive Wheel ......... .. 35-2594 - Mptor 60 cy. - 110V 35-2593 
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MODEL 35-1293 

change cycle. Reversal of the tone arm movement rotates pawl (28) to release 

trip lever (26). Thrust of sweep lever (13), when tone arm approaches 

spindle (2), against positive trip screw (29) releases trip lever (26). 

The control lever (31) operated by the control button (7), -a- turns switch 

on and off, -b- prevents carrier lever assembly (25) from swinging when in 

manual position. -c- permits carrier lever assembly (25) movement to engage 

drive wheel (8) with turntable, when in automatic position, -d- displaces trip 
lever (26) causing drive wheel (8) engagement with turntable when pushed to 
Reject. Function (a) is accomplished by pin which engages dog of toggle switch. 
Functions (b) and (c) are controlled by shape of rear edge of control lever (31) 

and a fixed stud (32) in the carrier lever. Function (d) is accomplished by 

stud (33) in control lever (31) striking edge of trip lever (26) and unlatching 

pin (27) in same from automatic trip cam (12). 

Bearings are separated and center distances maintained by aligning bracket 

(34) which also carries bearing for record feed lever (18). 

ADJUSTMENTS 

Positive Trip 

The tripping point is adjusted by turning positive trip screw (29) counter- 

clockwise to trip earlier in playing cycle and clockwise to delay tripping. 

Tone Arm 

The drop point is adjusted by loosening the screw in clamp (14) slightly to 

permit repositioning of tone arm in relation to sweep lever (13). Care must be 

exercised to see that tightening the screw does not cause bind in tone arm 

swing. 

The rise and drop of tone arm is adjusted by bending short arm of lift pin (16) 

slightly. Long arm must not be distorted or it will bind in pivot sleeve (15). 

Record Feed 

The feed finger (21) should strike only the bottom record of the stack. Record 

supports (4) and (5) should be adjusted up or doom to obtain this result. Ad- 

justments must be checked for both 10- and 12 -inch records as one of the buttons 

is used in both cases. 

Fixed record support (5) can be adjusted for engagement with record by removing 

hold down finger assembly (6) and loosening two screws under feed finger (21). 

Friction drive 

The rubber wheel (10) engaging with the intermediate drive assembly (11) should 

be compressed just enough to prevent slipping or skidding at any portion of the 

change cycle. Compression is controlled by the nut and locknut, below the 

rubber wheel. 

General 

Carrier lever assembly (25) must be perfectly free on its shaft and trip lever 

(26) must be perfectly free on the carrier lever. All moving parts should be 

lubricated with oil. Rubber drive wheels under the turntable and the rim of 

the turntable must be free of grease or dirt. 

Turntable thrust bearing can be lubricated with heavy oil or light grease and 

radial bearing with light oil. 

Pickup lead from tone arm must have slack to permit free movement of arm. 
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1942 MODELS PHILCO RADIO & TELEV. CORP. 

Basically, changes were made to overcome three conditions: 

A - Rumble in the early production sets, particularly on the Models 42-1010 and 1016 
B - Erratic operation of the trip mechanism. 
C - Flutter and change of speed. 

A. The rumble in the Models 42-1010 and 1016 can be easily corrected by replacing the turntable 
bearing. Remove the turntable and the spindle and then take out the brass cone and the ball bearings 
and washers. Rebuild the bearing, using the old washers and the new flat fiber washer and the con- 
cave steel washer. (See Figure 1). Add "Stay -Put Grease" or "Lubriplate" between the washers to 
eliminate friction. When replacing the spindle assembly, the spindle must be more than 1/, turn loose 
while lining it up with the record support shelf. 

B. The pulsating plate in the trip mechanism is actuated by 
the pulsating arm and the cam on the underside of the turntable. 

OLD NEW If the pulsating arm is loosely riveted to the bracket, the screw on 
the end of the pulsating arm will move back and forth over the 
pulsating plate. This changes the distance the plate is lifted by the B_o pulsating arm and affects the trip adjustment. A spring has been 

c - added in production to hold the end of the lever under tension so s- that it does not move "in" and "out" and change the trip adjustment. 
On record changers not equipped with this spring, use the lead spring 
Part No. 28-8919 and connect as shown in Figure 2. Attach the 
spring to the wiring terminal on the end of the bracket and to the 
adjusting screw. Check to make sure that the pulsing roller does not 
scrape the hub on the under side of the turntable. 

C. Flutter and change of speed is caused by friction in the 
vertical drive assembly and by the action of the regeneration spring (SEE MODEL 35-1285 SERIES) 

The following changes involving the regeneration spring and the vertical drive assembly should be 
made on every changer on which there in an opportunity to do so. 

Remove the regeneration spring and the threaded adjusting 
screw and nuts. (See Figure 3). 

Loosen the two, bell drive disc bearing screws on the bottom 
of the motor mounting bracket. PULSATING ARM 

Push the motor drive disc and armature to the extreme right, 
`SPRING against the thrust spring. Allow 1/46" clearance between the rim of 

the bell drive disc and the motor drive disc and tighten the two 
bearing screws securely. (See Figure 4). ADJUSTING PULSATING 

The change consists of removing the cupped washer and the 
flat washer below the upper bearing plate and adding two fiber 
washers, one on each side of the steel washers above the oilless 
bearing. The collar should be reset allowing approximately 1/8" clearance between the collar and the 
upper bearing support. The oilless bearing should seat in the upper bearing support and should not turn 
with the vertical shaft. (Figure 5). There is a small fiber washer which is used to limit the motion 

of the upper bearing support assembly. (See Figure 3). Loosen the 
screw holding this eccentric washer. Hold the vertical drive shaft at 
approximately 3° to the right of perpendicular and adjust the 
washer and fasten in place. (See Figure 6). 

A -BRASS BUsH,NC E -LARGE WASHER 
8 -SMALL WASHER F -FIBRE WASHER 
C- LARGEWASHER G -DISHED WASHER 
D- BALL BEARINGS 

FIGURE 1 

CLUTCH ROLLER AND LEVER ADJUSTMENT-The only 
change in the adjustment as given in the MODEL 35-1285 SERIES 

REMOVE SPRING 4 :s that instead of spacing the clutch teeth V " apart, the clutch 
ADJUSTING SCREW should be adj usted in the cycling Y g position. The teeth should be 

meshed but should have a slight clearance between the -upper and 
lower teeth. In the playing position there should be ''i'" or more 
clearance between the two sections of the clutch. 

The purpose of the clearance between the teeth when they 
are meshed is to insure that the turntable will not be lifted by the operation of the solenoid. Turntables 
are not interchangeable without readjusting the clutch lever and also the trip mechanism. 

FIGURE 3 

FIGURE 2 

ADJUST 
STOP el WASHER 
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SOLENOID ADJUSTMENT - There are no changes to the instructions given in the bulletin. The 

action of the clutch and lever assembly should be checked for free operation. It should not require a 

pull of more than seven or eight ounces at the roller to bottom the solenoid. Solenoid brackets are 

easily bent out of adjustment when handling record changers. When a record changer is removed from 

a radio phonograph, set it down on its front edge, never lay 

it down on the top or bottom. 
FORWARD SHELF MOTION ADJUSTMENT - 

There may be a tendency when making this adjustment, to 

overpush the record against the spindle, causing wear of 

the hole in the record. 
ADJUST TONE ARM TO INDEX ON 10" AND 12" 

RECORDS - If the shelf plate string is loose, the spring 

will not change the guide track properly on the large cam. 

The pulley on the corner of the motor mounting bracket 

can be moved to take up the slack. 
PULSATING PLATE ADJUSTMENT - The spring 

should be installed to take up side play in the lever. The 

roller may roll freely or it may be tight and bind. Either 
way will be all right. Simply put some "Lubriplate" on the 

cam on the bottom of the turntable hub. 
It is important that clearance be maintained between the pulsing plate and the main plate to 

prevent clicking but, in conjunction with this adjustment, the pulsing plate should first be checked for 

tension. Rotate the turntable until the roller is off the crown on the 

cam. Place the tone arm on the rest and back up the adjusting screw. 

The pulsing plate should project down at an angle of approximately 30°. 

-FIBER WASHER 
SEE MODEL: 35-1285 SERIES FOR FURTHER DATA If for any 

STEEL WASHER reason, a turntable is replaced, readjust the pulsing plate. 
FIBER WASHER TRIP ARM ADJUSTMENT - Particular attention should be 

paid to obtain a slight clearance between the plate adjusting screw 

g- and the pulsing plate when adjusting the screw on the trip arm for 

COL L AR the correct roller height. The edge of the pulsing plate should be 

parallel to the record changer base. 
REJECT CONTACT TRAVEL ADJUSTMENT - It often is 

necessary to disregard the adjustment as given in the Radio Service 

Bulletin 402. Some records are known as swingers because the playing grooves are not concentric with 

the hole in the record. These records cause the tone arm to swing back and forth with each revolution, 

requiring more latitude in this adjustment. Turn the screw back and, 

in severe cases, remove the screw entirely. If the adjustment originally 

specified is maintained, a swing record may cause pre -trip and will 

cause the tone arm drag and light beam pull -off. 

TURNTABLE SPEED ADJUSTMENTS - In addition to the 

adjustments given in MODEL: 35-1285 SERIES there are some other 

precautions to observe. First, the change for the vertical drive assembly 

specified in the first part of this Service Summary should be made on 

all record changers worked on. 
The record changers are adjusted for a minimum speed of 78 

RPM and, in the slow speed position they can be adjusted for 39 RPM. 

The Neon lamp should be turned so that one of the plates faces the rim 

of the turntable, otherwise it will not indicate the markings on the 

turntable when running at slow speed. 
Excess paint on the inside of the turntable rim will cause 

WOW's. A flat on the rim on the turntable, due to itrr being dropped, 

will cause the same trouble. 
The upper bearing bracket of the vertical drive should have a soft gentle action against the 

turntable rim. If the action of this bracket is stiff the result will be WOW's. This can be freed up by 

striking the rivet with a center punch. 

Flutter is caused by vibrations set up in the changer drive mechanism which in turn are trans- 

mitted to the tone arm and cause the light beam to shift back and forth across the photo electric cell at 

the frequency of the vibrations. 
A flat or nick on the rim of the bell drive assembly or on the rim drive pulley will cause flutter. 

It can usually be discovered by a visual inspection of the parts. An unbalanced bell drive disc will 

wobble while turning and will cause flutter also. 

FIGURE 5 

PUSH MOTOR DRIVE DISC 
TO EXTREME RIGHT 

FIGURE 4 

FIGURE 6 
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If the flat, motor drive disc is not assembled properly on the motor shaft and is not true, this will cause flutter. This condition will probably only occur on the earlier models on which the drive disc was fastened to the motor shaft with a set screw. It can be detected with the motor running, since it will cause the vertical drive assembly to oscillate. The correction for these conditions is to replace the faulty part. 
SERVICE HINTS 

The brass sleeve used on the shaft of the motor is to prevent the armature from slipping out of line. Some steel sleeves were also used, but these sleeves are apt to be noisy with the motor running. To overcome this, the steel sleeve can be cemented to the end of the armature with Philco Speaker Cement. 

Due to the difficulty in getting materials, three different tone arms have been used: 1- An aluminum arm. 
2 -A zinc arm. 
3 -A moulded bakelite arm. 

Since the weight of each kind of arm is different, three counterbalance weights are required. The al"rninum arm requires a 11/2 ounce weight, the zince arm a 5 ounce weight and the bakelight a 3 ounce weight. The zinc arm has a yellow paint mark under the tone arm. 
Regardless of which tone arm is used, the weight of the tone arm on the record should be 11/4, ounces. The correct counterbalance weight must be used and the final adjustment made with the screw on the side of the tone arm swivel assembly. Do not use the incorrect counter balance weight and then adjust for the balance with the spring in the tone arm swivel, since this puts a side thrust on the tone arm spindle and will very likely cause tone arm drag. 
Use only a 20, SAE grade oil mixed with ':' special Shaler Rislone oil for lubricating the spindle. Other lubricants will cause the spindle assembly to stick, resulting tone arm drag. Tone arm drag may also be caused by the dress of the leads at the back of the tone arm. They should be dressed towards the turntable spindle at the end of the tone arm. 
The tone arm spindle must be absolutely free. Any binding in either direction will cause the light beam to pull off the cell and produce WOW's and distortion. The drag should not exceed 1/11 ounce. 
Do not, under any circumstances, try to adjust the angle of the jewel. The jewel normally extends !iJ" below the guard. It should be vertical with respect to the surface of the record when viewed from in front of the pick-up head. When viewed from the side, the jewel is at quite an angle to the surface of the record. On ' stack of records, the jewel should be at an angle of approximately 20°. When playing the bottom record, the jewel will be at an angle of approximately 13°. Do not attempt to change this angle. It permits the jewel to track in the groove with a minimum surface noise. Any change from the original setting will affect the frequency response, and if the angle of the jewel is less than given above, it will cause record wear. 
Flutter, mistracking and distortion can all be caused by a stiff mirror and jewel assembly. Check the flexibility of this assembly. With the record changer stopped, put a record on the turntable and place the tone arm on the record. Open the peep hole in the pick-up cover - the light beam should be i' wide and should be half "on" and half "off" the photo -electric cell. Hook the Philco Scale, Part No. 45-2851, under the cover at the nose and pull laterally, first toward the spindle and then away from the spindle. The jewel assembly should be sufficiently flexible to allow the light beam to be pulled com- pletely off the cell and completely on the cell with less than 1 ounce of lateral pull - from 1/2 ounce to s/, ounce is the most desirable. Replace the mirror and jewel assembly if more than 1 ounce pull is required. 
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PRESTO RECORDING CORP. 

INSTRUCTIONS FOR OPERATING THE MODEL D" 

The recorder comes packed without the tubes and tube shields in the sockets 

and to insert the tubes the following procedure is followed: 

Remove tube screen oover located at the rear by removing the four screws 

holding this cover down. Insert the tubes in their proper sockets as shown in fig.l. 

The tube shields are made in 3 pieces. The bottom piece is already fastened in place 

on the chassis. After the tube is inserted in the socket, the middle section of the 

shield (longest section) is placed over the tube and pushed in as tightly as it will 

go. The grid lead for each tube has mounted on it a grid cap and this cap should be 

fitted over the grid stud of the tube which is located on the top of the tube. If the 

cap fits loosely over the grid stud of the tube it should be removed and squeezed 

slightly and then pushed over the stud again. A loose grid cap can cause noise and 

hum rdiich will result in poor recordings. 

Plug the microphone plug into the 3 way polarized receptacle(2) Fig. 2, 

located at the rear right of the top panel. The receptacle has a red mark on one 

prong and this prong should coincide with the red marked prong on the 
plug. After 

this plug is inserted it should be locked by tightening the lock nut 
located on the 

plug. 

Insert the A.C. plug into any 110 volt, 60 cycle A.C. receptacle. On 

the top of the panel, above the name plate, are two toggle switches. The one on the 

left (10) is for turning the motor "on" and "off" while the one on the right (7) is 

GRts CAPS 

FIG. 1 

Volume 
Control 
Shaft 
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PRESTO RECORDING CORP. 
'rf,ODII. D Compac 

Rubber Idler 

Idler shalt 

Suspension 
Screws 

Turntable 
Turntable shaft 

FIG. 3 

for turning the amplifier "on" end "off". After turning the amplifier switch "on" 

wait at least 30 seconds for the tubes to heat up before recording. 

Be sure that the 2 pins on the ends of the cutter leads are inserted 

in the 2 pin jacks located next to the radio jack (39). 

In the front left hand corner is a knurled look screw (11) which 

mechanically looks and unlocks the motor. The motor is mounted in live rubber and 

the shaft of the motor (35) Fig. 3 drives against a rubber idler (33) Fig. 3 which 

in turn drives against the outside rim of the turntable. The motor is therefore 

free to swing freely. If allowed to swing in this manner in transportation the 

machine will be damaged. When the machine leaves the factory the look sorew (11) 

Fig. 2 is turned to the looking position, that is turned to the right as far as it 

will go. The motor is now held very rigidly and will not rook in transportion. To 

un -look the motor, turn the knurled shrew (11) Fig. 2 to the left as far as it will 

go. The motor is now ready for use, and throwing the motor switch (10) to the 

"on and off" positions will start and stop the turntable. Please note that if the 

machine is to be moved at all, the motor should be looked. 
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MODEL D Compac 
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MODELS E, 16X 

Gain 115 db. power 

15 - Bronze turntable bearing. 

16 - Drive mechanism showing rubber idler wheels operating between 
motor shaft step pulley and turntable rim. 

17 - Selector switch for recording, playback and public address 
operation. 

18 - Loudspeaker, 8" dynamic type. 

19 - Cutter carriage guide bar. 

20 - Presto 1-B high fidelity cutting head, response 50 to 8,F0 0 
cycles, impedance 8 ohms, required input level plus 20 db. 

21 - Volume indicator meter. 

22 - Amplifier power switch and bullseye. 

23 - Double gain control for both recording and playback. 

The Models "E" and "le -X" recorders are now equipped 
with the new type shift lever for operating at 33 1/3 and 78 R.P.M. 
For operation first turn -on motor switch (10). To operate at 78 
rpm loosen "lock -screw" (11)'pull shift lever(11-A) towards numer- 
als "78" on motor housing and lock screw. For operating at "33 1/3" 
rpm repeat operation and lock shift lever at "33 1/3" numerals. 
When machine is not in use return shift -lever (11-A) to neutral 
position and lock screw (11). 
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MODEL K PRESTO RECORDING CORP. 

FIG.A 

OPERATING INSTRUCTIONS 
FOR THE 

PRESTO 
MODEL "K" RECORDER 

READ CAREFULLY BEFORE 

ATTEMPTING TO OPERATE MACHINE 

Unpacking 
In removing the recorder from the carton, take 

care not to pierce the wrapping with a sharp instru- 
ment that might damage the finish of the case. The 

recorder will be found unlocked. The keys are in a 

small paper envelope attached to the inside of the 
cover. The cover may be removed if desired by 
swinging it all the way back. 

Open the case and carefully remove the wrap- 
ping from the cutting mechanism and pickup. The 

recorder is shipped with the amplifier tubes in their 
sockets, ready for operation. 

A roll of insulated wire, for the ground connec- 
tion is inside the recorder case. The brass spindle 
(B2) is in an envelope, next to key envelope, inside 
the cover. It is used to collect the thread, which is 

cut from the surface of the disc, while recording. 
The microphone and stand are packed in three 
separate cartons. When assembling microphone 
stand make sure that the base and microphone are 
screwed on tightly to prevent metallic rattling while 
recording. 

How to Set Up the Recorder 
for Operation 

Connect a wire from the binding post (A7) to 
a water pipe or radiator. This ground connection is 

essential for good results. Screw the microphone 
plug to the receptacle (A10) on the amplifier panel. 
Insert the loudspeaker plug into the receptacle (A4), 
marked SPEAKER. If headphones are to be used 
while recording, insert the headphone plug into re- 
ceptacle (A3) marked MONITOR. 

Insert a Presto cutting needle in the cutting 
head (B7) making sure that the flat side of the 
needle shank faces the cutting head set screw (B8). 
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MODEL K 

PRESTO RECORDING CORP. 

Push the needle all the way in and tighten the set 
screw firmly, 

Insert a Presto red shank playing needle in the 
pickup head (BI) and tighten the set screw. 

Insert the power plug (A9) into a wall or lamp 
socket, first making sure that your power supply is 
ALTERNATING CURRENT. Plugging into a direct 
current outlet will blow the fuse in the turntable 
base. Throw the toggle switch (A I) to the on posi- 
tion. The red bulls -eye (A2) should light indicating 
that the amplifier is on. 

How to Make a Record 

Place a blank disc on the turntable, fitting the 
three holes over the pins near the center of the 
turntable. Fit the brass spindle (B2) over the turn- 
table shaft. Set the switch (Al2) in the "Record" 
position. Turn the tone control knob (A 13) all the 
way to the right, pointing to zero. Speak into the 
microphone and at the same time turn the volume 
control knob (Al I) slowly to the right until the hand 
on the meter (A 14) starts to kick upscale. When the 
hand begins to kick up within the green section it in- 
dicates that you are using the proper amount or 
amplification for recording. Push the cutting head 

cam lever (86) all the way back so that it points away 
from you. Pull the lever (84) toward you as far as it 
will go and move the cutting arm (A6) so that the 
cutting needle will start about one quarter inch in- 
side the edge of the record. Holding the cutting 
head in position, push the lever (64) all the way back 
to lock the cutting arm in place. After locking the 
cutting arm press it gently to the right and left to 
make certain that the ,ear and worm beneath the 
table are properly meshed. Because these parts are 
fitted very closely it is sometimes necessary to snap 
them into mesh. Start the turntable by pushing the 
lever (A8) all the way back. This lever engages the 
motor pulley with the turntable rim and also turns 
the motor on. Pull the cutting head cam lever (B6) 
forward all the way to lower the cutting needle onto 
the disc. A fine thread will start to collect in a ring 
on the surface of the disc about one half inch from 
the cutting needle. 

You are now recording and any sound impressed 
on the microphone will be recorded. While cutting 
the record it is necessary to sweep the thread 
toward the center of the turntable occasionally let- 
ting it wind up on the brass -spindle (B2). The 
thread may be guided toward the center by resting 
your fingers lightly on the surface of the disc. Do 
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PRESTO RECORDING CORP. 

not allow the thread to become entangled under 
the cutting head as it will force the cutting needle 
off the disc and break the continuity of the groove, 
so that the record will not play properly. 

How to Play the Record 

When the record has been completed, turn the 
switch (A 12) to the "Phono" position and cut a few 
grooves without sound to finish off the record. Push 

the cam lever (B6) back to lift the cutting needle 
oft the disc. Pull the lever (B4) forward and swing 
the cutting arm all the way to the right. Then push 
the lever (B4) back to keep the arm clear of the 
turntable. 

Place the playback pickup (BI) in the outside 
groove of the record and turn the volume control 
(Al I) slowly to the left until the record plays with 
the desired loudness. Adjust the tone control (A13) 
to obtain what you consider the most natural repro- 
duction. The proper position will usually be between 
6 and 8 on the scale. 

How to Operate the Presto Recorder 
as a Public Address System 

To operate as a public address system, the 
switch (A 12) should be thrown to the "Phono" side 
and the volume control (Al I) turned slowly to the 
right noting the point where the loudspeaker begins 
to howl continuously. This is known as "feedback" 
and is caused by sound from the loudspeaker being 
picked up by the microphone and re -amplified. To 
correct this condition, place the microphone about 
ten or fifteen feet behind the loudspeaker so that 
it will not pick up too much of the direct sound. 
When the system is used in a fairly small room, 
sound reflected from the walls will also cause 
feedback. Therefore, it is always advisable to ex- 
periment with the location of the speaker and micro- 
phone to find the arrangement that permits using 
the maximum amount of amplification without 
feedback. 

Recording from the Radio 
The jack (A5) is connected into the second stage 

of the recording amplifier. When a plug is inserted 
into the jack the playback pickup is disconnected. 
The input impedance at this point is 25,000 ohms. 
Connection should be made from this jack to the 
output of the 2nd detector of the radio set. This 
work can best be handled by a local radio service 
man. Because of the differences in various radio 
set circuits, no specific information can be given 
in this booklet. As one side of the amplifier input 
is grounded, the polarity of the connections must be 
correct. The radio program will be heard through 
the loudspeaker of the recorder if the switch (A 12) is 

L40DEI. K 

thrown to the "Phono" side and the volume control 
(A I I) turned to the left. To record the program 
throw the switch (Al 2) to the "Record" position and 
turn the volume control (Al I) to the left until the 
volume indicator meter kicks }o the green section. 

Duplicating Presto Recordings 

To duplicate a Presto recording, play the 
original recording on a separate phonograph turn- 
table. Connect the pickup on the external turntable 
to the jack (A5) and operate the same as when re- 
cording from the radio. For re-recording, a magnetic 
pickup having an impedance of 5,000 to 10,000 ohms 
should be used. The input impedance of the ampli- 
fier at this point is not suitable for the use of a 

crystal pickup. 

COMMON FAULTS IN OPERATION 
AND HOW TO CORRECT THEM 

Cutting Needle Runs in Single Groove 
Cutting through Coating of the Disc 

You forgot to push the lever (B4) back before 
lowering the cutting needle onto the disc. Replace 
cutting needle. 

Playback Pickup Repeats a Single Groove 
at Some Point in the Record 

The thread from the cutter became entangled 
under the cutting needle lifting it from the disc 
and causing it to break into the adjacent groove. 
Watch the thread more carefully and brush it to 
the center oftener. 

Very Little Sound on the Record 
Making it Necessary to Use Excess 
Amplification on Playback 

Insufficient amplification used while recording. 
See that the meter needle kicks well within the 
green section on the meter scale. 

When a speaker raises or lowers his voice or 
when music becomes louder or softer the volume 
control must be adjusted to keep the meter kicking 
within the proper range (about mid -scale). Avoid 
making rapid changes in the setting of the volume 
control. Try in all cases to anticipate changes in the 
sound intensity, shifting the volume control slowly 
to compensate for them. 

Reproduction Ragged and Distorted 
This will usually occur if the instrument is not 

properly grounded. 
Also caused by the meter kicking too high while 
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recording. Be careful to keep it kicking within the 
green section, but not beyond. 

Sometimes caused by speaking too close to the 
microphone or shouting. 

Playing Needle Will Not Stay in 
Groove-Slides Across Record 

Groove was cut too shallow. The thread from a 

groove of proper depth should be about the thick- 
ness of human hair. Adjust the tension of the spring 
(B5) behind the cutting head using the thumbscrew 
(B3) to increase the pressure of the cutting needle 
on the disc. 

If the groove is too deep the thread will be 
coarse and kinky. Adjust the spring to lighten the 
cutting pressure. Cutting too deeply will wear out 
the cutting needle quickly. 

A worn playing needle will also fail to stay in 
the groove. Use a new needle each time a record 
is played and change the needle immediately i= the 
pickup has been dropped or dragged across the 
surface of the record. 
Tone of Music Wavers or 
Sounds Off Key 

Usually due to oil or moisture on the rim of the 
turntable or because thread from the records has 
become fouled in the cutting head drive mechanism 
or motor shaft. 

Clean the outside rim of the turntable with any 
household dry cleaning fluid such as, Carbona, Ener- 
gine, etc. Lift the turntable out of its bearing to 
examine motor and feed mechanism arad remove 
any thread or dirt which has become caught in 
moving parts. 

Occasionally the motor may move out of adjust- 
ment due to rough handling in transportation. This 
will necessitate loosening the screw (B I I) and in- 
creasing or decreasing the. pressure of the motor 
pulley against the turntable rim. If the pressure is 

not sufficient, the turntable will slip. If the. pressure 
is too great, vibration will occur due to the motor 
being pushed off center. The pressure should be 
adjusted to give just sufficient traction. 
Machine Has Tendency to Howl when 
Records are Played Loudly 

Due to defective tube or tubes. 

1509 
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1441013 
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S6 
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To ALL 61' NEATRRS 

MODEL K 

Excessive Vibration 
This may be due to damage to the rubber tire 

on turntable. Remove the turntable from the bear- 
ing. Slip the tire off, and check to see that rim of 
turntable is clean. Turn the tire inside out, stretch 
it, and slip into rim by using a smooth instrument, 
such as a small screw driver. Be careful not to cut 
or mar the rubber. Then roll the turntable on a flai 
surface such as a table .top, exerting appreciable 
pressure. This equalizes the tension of the tire 
around the entire circumference. Replace turn- 
table into bearing. 

Also may be caused by a bent motor shaft. 
In this case, the motor should be replaced. Also 
caused by a damage to the rubber cushions on 
which the motor hangs. Remove nuts (B I O) and ex- 
amine mounting cushions. If damaged they should 
be replaced. 

Lubrication 
Clean and lubricate turntable shaft and the 

worms and gears beneath the turntable with white 
vaseline. If the vaseline becomes stiff, add a few 
drops of light machine oil. Oil the motor once every 
three months, placing a few drops of ''3 in I'' oil in 
the oil cups. To give proper results, the 'machine 
must be kept free of dust and dirt in all moving 
parts. 

HOW TO CHANGE 
The turntable 
either 78 ar 

350' 
e50 -A 

Ricotto 

45 

YOCVME INDICATOR 
1.506 

1511 

VOLTAGES MEASURED TO CHASSIS 

WITH 1000 ONM/VOLT METER 

SACK 

1340 

1ID1 
CUrl.tt 
SAC. 

0404, 
lAC 

ro MONITO4 

TURNTABLE SPEED 
drive will operate at 

33 1/3 rpm. To change 
the speed, lift the 
brass pulley (C5) 
off the motor shaft 
Loosen the thuribsc- 
rew (C6) and push 
the motor housing 
toward the turntable 
using handle (C2). 
Then tighten (06). 
Reverse this pro- 

cedure and 
replace (05) 

to change to 
78 rpm. 

PRESTO RECceDiN6 CORP 
NEW YORK CI A. 

MODEL 6K 

SCHEMATIC 

2-13-40 b13)6 
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MODEL J5 PRESTO RECORDING CORP. 

INSTRUCTIONS FOR UNPACKING 

In removing the recorder from the carton take care not to pierce 

the wrapping with a sharp instrument that might damage the leatherette finish 

of the case. The recorder will be found unlocked. The keys are in a small 

paper envelope attached to the inside of the cover. The cover may be removed 

if desired, by swinging it all the way back. 

Open the case and remove carefully the wrapping from the cutting 

mechanism and pickup. 

Records, needles and Diselube will be found in a separate carton. 

The recorder is shipped with the tubes in their sockets. To get at the tubes, 

remove the screen cover by removing the screws holding this cover to the top 

panel and to the motor panel. See Fig. 1. Remove all packing from around tubes 

before turning on amplifier. 

To remove tube packing or to change tubes, 

remove these 5 screws and pull screen out. 

FIG. 1 

1503 
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PRESTO RECORDING CORP. 
HOW TO SET UP THE. RECORDER FOR OPERATION 

MODII. J5 

Screw the microphone plug (13) to microphone receptacle (14) Fig. 2 

on the amplifier panel. Insert the power plug (11) into any 110 volt, 60 cycle, 
A.C. receptacle. Connect a wire from the ground post (5) to a water pipe or 
radiator. THIS GROUND CONNECTION IS ABSOLUTELY NECESSARY FOR GOOD RESULTS. 
There are three switches that are used for controlling the different operat- 
ions on this recorder. Control switch (16) is used for recording and play- 
back position. Switch (19) turns the amplifier "on and off". Turn the amp- 
lifier switch (19) on and wait at least 30 seconds for the tubes to heat up 

before recording. Be sure that the 
2 pins on the ends of the cutter 
leads are inserted in the 2 pin jacks 
located on the rear right of the 
motor panel. In the front lower 
right corner is a starting lever 
(20A) for operating motor start- 
ing switch (20). This starting 
lever starts and stops the motor 
and mechanically locks and unlocks 
it with respect to the turntable. 
To start turntable, push starting 
lever (20A) forward to a stop. This 
will start and unlock motor. To 
stop turntable, just pull start- 

ing lever to original position. 
Pick-up 

J-58 
Driving 
Screws 

J-3 

TURNTABLE 

Amplifier 
Switch 

Volume 
Indicator 

Tone 
Control Control 

Switch 
Volume 
Contrcl 

Cu sting 
head 
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FIG. 2 
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RECORDER SET UP FOR ALUMINUM RECOPDING 
FIG. b 

RECORDER SET OF FOR ACETATE RECORDING 
FIG. 6 
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MODEL J5 
PRESTO RECORDING CORP. 
LUBRICATING THE J5 RECORDER 

1- The main turntable bearing (32) must be lubricated every two or 
three months with a good grade of vaseline. Pull lever (6) forward as far as 
it will come and then swing the mechanism to the right and remove the turntable 
from its bearings. See Fig. (11). Apply the vaseline to the turntable shaft 
(36). There is a thrust steel ball at the bottom of this bearing and care must be 
taken that this ball is not lost when removing the turntable. Sometimes the ball 
will stick to the bottom of the turntable shaft, in which case it should be removed 
and dropped into the bearing (32). 

2. Lubrication of the driving worm (34) and the main worm (35) is 
very essential and should be done every time the turntable bearing is lubricated. 
Use vaseline on these worms and also on the pinions (33) and pivots. 

3. The motor need not be oiled more than once in three months. Too 
frequent oiling might cause defects in the windings of the motors. When oiling the 
motor, the entire panel mounting must be raised as shown in Fig. 12. The oil cups 
are shown; one at the bottom and one at the top. Use "3 in 1" oil. 

Main 
Worm 

J-15 Turntable J-52 

Shaft 

Driving 
Worm 

J-61 

Pinion Driving 
Segment 
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MODEI, J5 
PRESTO RECORDING CORP. 

1502 1509 15Ó7 1513 1526 
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REAR VIEN OF AMPLIFIER 
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MODEL J5 
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MODEL J5 

PRESTO RECORDING CORP. 

STOCK 
NO. DESCRIPTION OF PART 

TUBE 
V -1,V-2 
V -3,V-4 

COMPLEMENT: FREQUENCY RANC 
6C8G GAIN: 105 db 
45 PONCER OUTPUT: 
80 INPUT IMPEDANC 

OUTPUT IMPEDAA 

V-5 

J-1 Motor plate 

J -E Turntable bearing PICKUP IMPEDANCE: 8000 ohms at 1C 

J-3 Turntable CUTTING HEAD IMPEDANCE: 5 oints at 

J-4 Recording arm 
J-5 Cutting head bracket POWER SUPPLY RATING ON AMPLIFIER: 
J-6 Feed arm A- 105-125 volts, 50-60 cycles, 4 

J-7 Driving segment B- 105-125 volts, 25 cycles, 45 w 
J-8 Lever C- 100-130/140-160195-250 volts, 
J-9 Feed arm base 40 watts 

J-10 Motor plate cover 

J-15 Main worm RATING ON TURNTABLE MOTOR: 

J-51 Feed arm shaft POWER OUTPUT - 5 watts 

J-52 Turntable shaft TYPE - Induction 

J-53 Pick-up rest pin 
J-54 Motor pulley LOUDSPEAKER: 

J-55 Motor screw extension TYPE - Electrodynamic 

J-56 Motor release screw CONE - 6 inches FIELD RESISTANC 
J-58 Feed mechanism cap VOICE COIL IMPEDANCE: 5 ohms 

J-60 Pinion 
J-61 Driving worm TURNTABLE: 

J-62 Pinion center DIAMETER: 12 inches SPEED: 78 r: 

HEIGHT: 9.5 inches NET WEICâi 
WIDTH: 15.5 " SHIPPING 1 

DEPTH: 19.25 " 

STOCK STOCK 
NO. DESCRIPTION OF PART NO. DESCRIPTION OF PART 

1500 Amplifier chassis 1524 Power transformer 
1501 Amplifier chassis bracket 1525 S.P.S.T. toggle switch 
1502 Top panel 1526 D.P.D.T. toggle switch 
1503 Screen cover 1527 Pilot light assembly 
1504 Half wave rectifier 1528 10,000 ohm 1/2 watt 
1505 6.3 V. pilot light 1529 3,000 ohm 1/2 watt 
1506 Volume indicator meter 1530 250,000 ohm 1/2 watt 
1507 Volume control 1531 5 megohms 1/2 watt 
1508 Microphone plug 1532 50,000 ohms 1 watt 
1509 Microphone receptacle 1533 100,000 ohms 1 watt 
1510 25-10-10 mfd. 25 volts 1534 10,000 ohms 1 watt 
1511 8-8 mfd. 450 volts 1535 50 ohms 1/2 watt 
1512 4-4-4- mfd. 450 volts 1536 1 megohm 1/2 watt 
1513 750 ohms 10 watts 1537 type 80 rectifier tube 
1514 Input section can 1538 type 45 power tube 

1515 0.4 mfd.400 volts 1539 type 6C8G tube 

1516 .004 mfd. 500 volts 1540 Meter post terminal 

1517 .05 mfd. 600 volts 1541 tube shield 

1618 Loudspeaker 1250 w. field 1542 Power plug 
push pull 45's 1543 Terminal lug 

1519 Control knob 1544 Closed circuit jack 
1520 2 point terminal lug 1545 .02 mfd. 600 volts 

1521 4 prong wafer socket 1546 Grid caps 

1522 8 prong wafer socket 1547 Line cord 

1523 Tone control 500,000 ohms 

E: 50-7000 cycles 

3.2 watts 
E: 5 megohms 
CE: 5 ohms 

0 cycles 
1000 cycles 

0 watts 
atts 

50-60 cycles, 

: 1250 ohms 

:38íb 
!EIGHT: 65 lb 
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MODELS EU7, EU7E, 

85. 85E PRESTO RECORDING CORP 

MOUNTING THE CUTTING HEAD ON THE FEED SCREW 

Grasp the feedscrew (40) in the left hand and loosen look screw (29) 
with the right hand. See Fig. 3. Now pull out removable pivot (30) slightly. 
The feedscrew can now be removed as shown in Fig. 4. The cutting head with its 
assembly will be found in the compartment (26) Fig. 1 at the front of the case. 
Unwrap it carefully and proceed as follows: Hold the feedscrew (40) in the left 
hand with the worm gear (45) towards you and with the right hand hold the cutting 
head casting (6). Push down on feed lever (5) and slide the pasting (6) over the 
feedscrew (40) keeping the feed lever (5) held down. When the casting (6) is in 
about the center of the screw, release the feed lever (5). This engages the 
casting (6) with the feedscrew (40). 

When inserting the feedscrew into the feed mechanism the worm gear 
(45) on the end of the feedscrew (40) is inserted first to mesh with the worm 
(44). The removable pivot (30) is then pushed in tightly and lock screw (29) 
is tightened. It is very important that when this operation is completed that 
there be absolutely no play between the feedscrew and pivots. Check this by 
trying to move the screw from side to side. If there is any play, faulty 
cutting in the form of uneven grooves will result. Pivot (30) should then be 
reset. Now insert the cutter leads into the two pin jacks located behind the 
feed mechanism. 

Handle 
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Fig. 3 
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PRESTO RECORDING CORP. 
MODELS EU 7, EU 7E, 

85, 85E 
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PRESTO RECORDING CORP. MODELS EU 7, EU 7E, 
85, 85E 

Above the preamplifier socket are located three binding posts (12) 

for microphone input. The input impedance of these posts is 200 ohms, and the 

middle post is ground so that a carbon microphone can be used if desired. 

The tubes are packed in a separate box and should be unpacked care- 

fully. Remove the tube screen cover (11) by removing the 4 wood screws and place 

the tubes in their proper sockets according to fig. 16, page 20. The 6C6's are 

shielded and care should be taken in replacing the cap of the shield in order not 

to ground the grid clip. Now replace the screen cover and insert AC plug (13) 

into A 110 volt 60 cycle AC receptacle. 

The preamplifier should be kept as far away from the main amplifier 

as possible to prevent any danger of hum pickup. Insert the five prong pre- 

amplifier plug (35) Fig. 2 into receptacle (14) Fig. 1, marked "pre -amp". and 

connect the two wire preamplifier cord (34) to the two outside microphone posts 

(12). The center binding post is the ground post and need not be used except 

when using a crystal microphone. In that case it is imperative that it be 

connected to a good ground such as a water pipe, radiator pipe or radio ground. 

Now insert the microphone plug (38) into the three way microphone receptacle (37) 

on the preamplifier and turn the input selector switch to the proper impedance. 

This impedance is usually determined from the folder supplied with the microphone. 
Dynamic microphones use the 50 ohm impedance, while inductor and ribbon microphones 

Feed Removable 
Lever Lock Pivot Shift 

Screw 
Lever Support 

Handle 

Driving 
flange 

Rest 
Plate 

Fig. 6 

use the 200 ohm or 500 ohm impedance. If the Presto Recording Corporation supplie 
the ribbon or inductor microphone, they will be 200 ohm impedance. 

Insert the turntable plugs (20) and (21) into receptacles (23) and 
(25) respectively on the amplifier panel. If a second turntable is to be used for 
continuous recording insert the two plugs corresponding to plugs (20 and 21) into 
the second set of receptacles (22 and 24). The equipment is now ready for operati 
When the amplifier power switch (19) is thrown to the "on" position the pilot jewe 
to the right of the switch will burn red. 

s 

n. 

©John F. Rider 
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MODELS EU7. EU7E, 
85. 85E PRESTO RECORDING CORP. 

RECORDING ON ACETATE 

Place disc on turntable. Now, grasp the handle (27) lift up, and 
awing the mechanism to the left and place it over the 
center spindle of the turntable so that the 
three screws that are spaced equidistant from the 
spindle on the turntable match the three holes 
in the driving flange (28) on the feed mechanism. 

Insert the cutting needle into the 
cutting head as shown in Fig. 7. The shaft of the 
needle has a "flat" ground along its length and 
the needle should be so inserted that the needle 
screw tightens up against this flat. 

It is of utmost importance to use 
sharp cutting needles in order to minimizo surface 
noise. Always examine cutting needles by making 
a test cut on the inside of the record before 
recording. If the needle cuts quietly the re- 
production will be quiet. If the needle can be 
heard cutting noisily.then the reproduction will 
have considerable surface noise. A good way to check this 
close to the needle as possible and listen to the cutting. 
the needle should be barely audible. A few tests will make 
easy and a good needle will be distinguished quite readily 

NEEDLE 
sC¡!_ ,) 

FRONT FACING- 
CuTTEROBSERVE 
POSITION of THE 
FIAT OF SHANK 

95' 
/DISC 

DIRECTION OF ROTATION 

FIG.7, 

is to put 
Under these conditions 
this procedure very 

from a noisy needle. 

one's ear as 

Set the cutting needle into the cutter so that the angle, when facing 
the cutter, is approximately 95 degrees. See Fig. 7. If the needle is set so that 
it is 90 degrees or less with the record, the chattering will be so bad that the 
needle will actually jump the record and take pieces out of the material. The angle 
of cut can be controlled by inserting the needle further in or drawing it out 
until the proper angle is reached. 

The Presto needles should be inserted as far as possible because the 
head is adjusted for these needles, but at the same time the above mentioned 
precautions should be observed. 

78 R.P.M. RecordinE 

The feed lever (5) Fig. 3, , located on the top of the 
head casting disengages this casting from the screw by pushing down on it. 
this lever is pushed down the cutting head is free to be moved to any desired 
point on the record. If cutting from the outside towards the center leave at 
least 316" from the outside. You may record to a 32" diameter at the center. 
For inside out cutting start at 33-" diameter. 

When the feed lever (5) is 
feedserew and the table is now ready for 
casting (6) from side to side to be sure 
of the feedscrew thread and not the top. 
moving the casting will cause it to fall 

an audible click. 

cutting 
Ten 

released the casting (6) engages with the 
recording. Before recording, move the 
that that lever (5) has engaged the bottom 
If it is resting on the top of the thread, 

into place at the bottom of the thread with 

Start the turntable and then lower the cutter onto the record slowly 
n order not to injure the point of the cutting needle. 

©John F. Rider 
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MODELS EU7, EU7E, 

85A, 85E 
PRESTO RECORDING CORP. 

Equalized Amplifier 

The type EU7E amplifier has inoerporated in its circuit an equalizer 
for increasing the response at 4000,6000,8000 and 10,000 cycles. The selection of 
the frequency to be equalized and the degree of equalization is obtained by means of 
the two equalizer controls located on either side of the volume indicator. 
The circuit is identically the same as the type EU7 except that the second stage 
contains 6C5G's instead of 76's. See fig. 10. The use of the 6C5G tubes increases 
the gain of the amplifier by about 10 db. This is necessary to make up for the 
insertion loss of the equalizer. 

There is no hard and fast rule for using an equalizer, in recording. 
Its use will depend on the type of sound to be recorded and the intelligent use 
of the equalizer will depend on the judgment of the operator. Fig. 9 shows the 
different characteristics at the different settings of the selector switches. 

Instantaneous recordings require equalizing at the high frequencies 
due to the fact that the recording material is comparatively soft. Equalizing at 
78 rpm is not recommended when using the Presto Type BA -1 cutter. At 33 1/3 rpm, 
where there is a greater loss of high frequencies, the equalizer can be used to 
advantage. For all ordinary recording set "equalizer frequency" switch at 
position 6M and "degree of equalization" switch at position (4). On playback the 
equalizer should be disconnected from the circuit. This is done by turning either 
selector switch to the zero position. The method of operation of the EU7E and the location of the different receptacles, etc. are identical with that of the EU7 amplifier. 

DECRRE OP 
EQUALIZATION 

EQ 1 IZER 
FRFQUENCY 

Frequency to be equalised en selected by selector switch ;2. 
Zero position on switch dis- 
connects equalizer fron circuit. 

Degree of equalization for each 
frequency determined by 
selector switch hl. Numbers 
on switch correspond to numbers 
on curvea. 

NOTE1- 

This equalizer is designed for 
operation across a 500 e. line 
(input to a mplifier).0perati on 
on 200 U. line will lower each 
peek about 3 DB. 
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PRESTO RECORDING CORP. 
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MODELS EII7, EU7E, 
85, 85E 

The layout at the left is 
that of the Type EU -7E. The 
layout of the Type EU -7 is 
similar with the following 
exceptions: 
Note 1. Type 76 tubes used 
instead of 6C 5G. 

Note 2. These controls not 
used on Type EU -7 
Note 3. 200 ohms in Type 
EU -7. 

PRESTO RECORDING CORP 
/39-W 19TH. ST NEW YORK 

FRONT PANEL 
DESIGNATION 

RECORDING AMPLIFIER 
TYPE EU -7E 

SG F2 6-3-37 B-127 

PRESTO RECORDING CORP 
/39 W /'ITN JT NEW YORK 
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DESIGNATION 

RECORD'NG AMPLIFIER 
TYPE EG -7 

SG F 8-126 
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Fig. 10 

Fig. 16 
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PRESTO RECORDING CORP. 
MODELS EU7, EU7E, 

85. 85E 

Jerky Intermittent Recording 

This is usually due to two reasons: - 

Loose cutting needle or collapsed armature in the cutting head. 
Tightening the needle screw (55) Fig. 13, will take care of the first 
condition. If the armature is collapsed it will be leaning either to 
the right or to the left as shown in Fig. 10A. The dotted line shows 
the armatur' in collapsed mitten. This condition can be quickly 
ascertained by removing the needle screw (55) and cover screw (56) 
The cover can then be removed and the nutting head inspected. 

Two types of nutting heads are used 
with this reeorder, one is known as the "single action 
head" while the other is }mown as the "double action 
head". The former is identified by its gold colored 
cover and its single coil, while the latter has a 
dull chrome cover and two coils and is known as the 
"Presto type BA -1 nutter." Both heads operate on the 
electro -magnetic principle and are unaffected by 
moisture or high temperature. However, if the arma- 
ture of the single action collapses, it is a simple 
matter to adjust it by following the procedure out- 
lined below: 
Remove warning label and magnet holding strap. Now put 
a fairly stout steel keeper (66) across the magnet (65) 
as shoves, in Fig 1 .- The magnet may now be removed from 
the cutting head, taking care that the keeper remains across the magnet. This 
is important in the preservation of the magnet strength. 

Magnet 

Steel keeper 

Fig. 11 

FIG. 10 a 

Slightly loosen the two damper screws (69). Holding the damper housinü (68) 
and with a touch of the screwdriver, shift the housing (68) slightly to the 
left or right, as may be needed, then tighten the two damper screws (69). 

flow replace the magnet (65) and magnet holding strap in their original posi- 
tions, taking care that the magnet poles are firmly in contact with the pole 
shoes. After all parts are back in their original positions, the keeper (66) 
may be removed and the cutter is ready for use as before. 
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MODELS EU 7, EU 7E, 
85, 85E PRESTO RECORDING CORP. 
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MODELS PRP-1, PRP-2 
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PUBLISHERS SERVICE MODELS PRP-1, PRP-2 

TYPICAL CONNECTION DIAGRAMS 

RADIO INPUT 

SW. 
REMOVE (REAR VIEW 

tT FROM 2NO D4. GREEN 
YELLOW 

SET VOL, 

CONTRJL 
C` - ' ` 

- j# 
` 4 SHIELD I SPLICE 

- 
Ì 

SPLICE 

YELLOW 

in ,1 EXT. 1 
GRID 

f 

AUDIO 
BIAS BLK-IPHONO_ I LEAD TUBE L GREEN ILEADS i TO - - - - - AMPLDIO INSULATE SHIELD 0.5 BL'K- F)RN- I 

O O SW FROM CHASSIS REMOVE MEG. _ -L 
BLUE TAPE NOTE: REMOVE BLUE AND RED LEADS CONNECT YELLOW 
RED 

Radio Receivers where Receiver Volume Control is 
in Audio Input Circuit 

LEAD TO TERMINAL NO. G. ADD 0.5 MEG. RE515TOR 
AND 0.25 MFD. CAPACITOR A5 SHOWN. 

Radio Receivers where First Audio Tube is of the Grid 
Cap Type, and Fixed Bias for Tube is 

Obtained Through Grid Lead 

% SHIELD EXT. REMOVE 
1 GREEN 0 YELLOW vi 

SW' SPUCE 
GREEN - -BLUE 
YELLow -- L 

-RED 
TO 
SW 

-- - - 
BLANK N0.7 TAPE LEAD 

LEAD 
BLUE e7,- TAPE z 
RED NOTE: THIS METHOD FOR USE ONLY ® 

Radio Receivers using Biased -Type Detector 

WHEN BIAS FOR THE TUBE 
IS OBTAINED BY MEANS OF 
CATHODE RESISTOR. 

Radio Receivers whose First Audio Amplifier 
is of the Grid Cap Type 

Tube 

TONE COMPENSATION 
Y 2 

I Because GREEN r of the widely varying frequency characteristics L YELLOW 
TO 11' 

of various types of audio amplifiers with which these 
5W.-BLUE 1 I 1 I I IF 

C .-I- 1_ I L _ - J 
IO MFD. L- - - -RED 

players may be used, it is desirable än some cases to make refinements in the pickup circuit to compensate for the characteristics of the amplifier. 

NOTE .WHEN NO.I 15 USED AND TUBE 15 OF'GrTYPE 
CARE MUST BE TAKEN TO SEE THAT SHIELD 
TERMINAL NO. I IS GROUNDED ON TUBE 
SOCKET. 
WHEN N0.2 IS USED TAPE RED LEAD, AND 

OMIT CAPACITOR. 

No. 1 -Adaptor opens grid circuit and inserts a 2,700 ohm resistor in cathode of 
6C5 or 6J5 tubes for bias on phono reproduction. Applies when bias 
is obtained through grid return. 

No. 2 -Adaptor opens grid circuit of 6C5 or 615 tube. Applies when bias is 
obtained through cathode resistor. 

Radio Receivers using 6C5 or 6J5, 6C5G or 6J5G, 
Tube for First Audio Amplifier 

In "A" Rl controls the low frequency response; 
higher values of RI give increased lows. For maximum 
low frequency response, remove RI. R2 controls pickup 
output, smaller values of R2 giving increased output. C I 

controls high frequency response; to increase highs 
increase Cl. 

Where a decrease in high frequency response may be 
desired (for example, as an aid in reducing "needle 
scratch- on worn records), the circuit in "B" is applicable. 
In this circuit, C2 acts as loading on the pickup and is 
also a controlling factor on the high frequency response 
Smaller values of C2 give more pickup output and also 
more highs. R3 gives a sharper high frequency reduction; 
increasing R3 decreases highs. 

The suggested values shown in "A" and 'B" should 
serve as a basis from which slight alterations may be made 
to suit individual cases. 

C1 -82MME 
R3-22,0000 

-WUNA.- 

CRYSTAL 
PICKUP 

R2-I MEG. 
250,000E 

`1220n 
CONTROL 

BLACK_ 
BROWN 

PRCKUPL 

C2 C2 
2M 

MOF. 

250,0000 
VOL. 

CONTROL 

BLACK - 
BROWN 

BLACK BLACK 
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MODELS PRP-1, PRP-2 PUBLISHERS SERVICE 

SHIELD 
EXT. 

- GREEN 
YELLOW 

BLACK PHONO_ 
BLACK - BROWN -.I LEADS 

Radio -Phono Switch supplied with Record Player 

YEL. GR'N 

SWITCH IN PHONO. 
POSITION 

YEL. GRN 

BLUE 

RED 

SWITCH IN RADIO 
POSITION 

Diagrams showing Switch in Radio and Phono positions 

PHONOGRAPH AND MOTOR SERVICE DATA 
The synchronous motor used in this instrument is de- 

signed to be simple and foolproof. Among its many 
features are constancy of speed, low power consumption, 
single moving part, ease of starting, rubber damper, ease 
of repair and long life. The parta that may require 
attention are plainly shown in the figures. The motor is 

started by turning "on" the power switch and giving the 
turntable a clockwise spin with the hand. Smooth start- 
ing and running will be insured by keeping the bearings 
well oiled and cleaned. 

The rotor and turntable assembly rests on the ball 
bearing at the bottom of the vertical bearing, and may 
be removed by lifting out. Do not turn player upside 
down without holding turntable. 

For rotor adjustment use three 16 -mil shims for motors 
mounted in a solid base or for motors of the "T" hanger 
type use three 13 -mil shims, spaced equally around the 
gap between rotor and stator. When the rotor is suitably 
adjusted securely tighten the three screws which hold the 
rotor to the turntable. The centering operation is very 
similar to that done with a dynamic speaker. 

If the top of rotor lamination assembly is not flush with 
the top of stator laminations, additional steel washers 
should be inserted beneath the stator until the two are 
aligned. 

A small amount of hum when starting, decreasing to 
a negligible amount while running, is normal. If ex- 
cessive vibration occurs either at starting or running it 
may be due to one of the following. 

1. Insufficient lubrication, or any failure that will cause 
binding of bearings. 

2. Leather washer not oiled. Check to be sure that 
leather and steel washers are arranged in proper 
sequence, as indicated in the drawing. 

3. Motor not properly fastened in the cabinet. Check 
for loose mounting bolts. 

4. Burrs on poles of rotor and stator. 
5. Loose laminations of stator. 

6. Slight eccentricity of rotor or spindle. 

7. Improper horizontal alignment of rotor and stator. 
Correct horizontal alignment is as shown in the 
figure. The position of the stator is raised or lower- 
ed by adding or removing washers below the 
leather washer. 

The damper spring must fit without binding or chatter- 
ing, in the slot in the stator. The stator must be free to 
deflect and be flexible in either direction between the 
limits of the damper spring. Any binding in the washers 
or stator bearing which prevents the movement of the 
stator may cause speed variations in the motor. The 
damper spring must exert equal force in restoring the 
stator to its mid -position when the stator is deflected 
manually in either direction. 

The following lead dress is important: 
I. The power cord, stator leads and pickup cable 

should be dressed away from and not under the 
motor frame. Hum may be accentuated or rattles 
occur if this is not followed. 

2. A periodic click will be heard when the power 
cord or stator lead rubs against the rotor. The leads 
should be dressed into the cabinet away from the 
rotor. 

On high line voltages these players have considerable 
reserve torque. Any hum accentuated by such a condition 
may be. further reduced at the expense of this reserve by 
inserting a 300 to 500 ohm IO watt resistor in series with 
the line and motor winding. 

The turntable is secured to the rotor drive table by 
means of a retaining ring and washer. In order for the 
turntable to be free of wobble, the rubber cushions be- 
tween the drive table and the turntable must be secure in 
their positions. Slight wobble of the turntable can be 
eliminated by placing shims on the turntable side of these 
cushions, using that cushion where the table runs low. 

TURNTABLE HELD ON 
SHAFT BY RETAINING 
RING AND WASHER 

LEATHER 
WASHER 
SHOULD BE 
OIL SOARED - 
GOES ABOVE 
STEEL WASHER 

OIL BALL BEARING 
USE LIGHT OIL 

AIR GAP IS .016" 
GAP MUST BE UNIFORM 

LUBRICATE 
OUTER AND 

INNER 
GEARING SURFACE 

WITH LIGHT OIL 

Motor using Solid Base with Bolts for Mounting 

ROTOR 

STEEL WASHER 

LEATIfR WASHER 
STEEL WASHER 

LEATHER WASHER SHOULD 
BE OIL SOAKED, GOES 
BETWEEN STEEL WASHERS 

LUBRICATE INNER BEARING 
WITH LIGHT OIL 

TURNTABLE HELD ON SHAFT BY 

RETAINING RING A WASHER 

- AIR GAP IS 
S' s.013"- GAP MUST 

ISE UNIFORM 

BRICATE OUTER BEARING 
WITH LIGHT GREASE 

Motor using "T" Shaped Rubber Hanger Mounting 
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RCA MFG. CO., INC. CRYSTAL PICKUP DATA 

Arm Arm Crystal Crystal Model St.ck Fig. Cartridgo Cartridge Number Number No. Stock No. Fig. No. 

CRYSTAL CARTRIDGE QU2-C 33906 3 3905 7 
QU8-C 33906 3 

a 
3-3905 7 

*QU5 
FIG .8 ,iiit 

DRAWING CODE 
"A" Top Needle Hole 
"B" 

34011 2 33905 7 
6QU 33125 5 33122 5 

8QU5-C 34305 2 34907 9 :40 
11*.9....--.........] Viscoloid Damper 

"C" Thick (5/16 -in.) Mtg. Hole 
"D" Thin (7/32 -in.) Mtg. Hole 
"E" Grounded Lug 
"F" Small Weight 

"H" Large "Cut" Weight 

U-8 33121 5 33122 5 
U-9 33591 5 33122 5 U-10 33591 5 33122 5 *11-QU 31159 1 31156 4 *12-QU 31159 1 31156 4 

U-12 33906 
9 

"J" 5/8 -in. Needle Screw 
"K" 11/16 -in. Needle Screw 
"L" 13/16 -in. Needle Screw 
"M" 

3 33905 7 *VA -15 33906 3 35171 7 
U-20 33906 3 33905 7 

VA -20 9642 4 31050 9 

... 

4 15/16 -in. Needle Screw VA -21 33591 5 33122 5 0 
*VA -22 33096 

.0 
3 f 31156 4 

t 33905** 7 
*U-25 33096 3 31156 4 
*U-26 33096 3 31156 4 
*U-30 33096 3 31156 4 

FIG o o 

FIG. I 

*1./-40 33906 3 35171, e *U-42 33906 3 35171 7 
*U-43 33906 3 35171 7 

) 
*U-44 33906 3 35171 7 
*U-45 33906 3 35171 7 

*U-46 34011 2 33905 7 

B 
e»ri92M, 

0-50 - 33216 4 33217 6 
U-50 33216 4 33217 6 
R-60 33591 ' 5 33122 5 

FIG11 ' o 0 

FIG. 2 
R89 31887 4 31050 3 

R-91 9842 4 31050 3 

L h 
-93-B 9842 4 31050 

ljjiJI - frR 3 
R -93-C 9842 4 31050 - 3 
R -93-F 33591 5 33122 5 

0 
° EW 

FIG. 3174 

R -94-B 31211 4 31050 3 

R-98 33399 1 31156 4 
R-100 33121 5 33122 5 
V-100 33591 5 33122 5 
V-101 33591 5 33122 5 
V-102 ...... 36768 3 33905 7 

, I IM R -103-S .... 33591 5 
U-104 32227 4 

33122 5 
31050 3 

U-106 14/318 6 14820 

FIG. 4 

. .... 1 
U-107 14818 6 14820 1 
U-109 ....... 14818 6 14820 1 

U-111 9842 4 31050 3 
U-112 9842 4 31050 8 
U-115 2137 4 31050 3 U-119 31468 1 

1.,.ma 401 
IU1 

I 

31156 4 
U-121 32137 4 31050 3 

U -122E . ... 31468 1 31156 4 
UY i e 27.4-- -122E 32016 1 31156 4 
*U-123 32884 1 31156 4 

U-124 31468 1 31156 4 
UY -124 32016 1 31156 4 

FIG 5 *U-125 31159 1 31156 4 0 0 *U-126 31468 1 31156 4 
L dijer-. U -127E .... 92137 4 31050 3 *U-128 31159 1 31156 4 

*U-129 33096 1 31156 4 
FIG. 

O 0 0 
*U-190 31159 1 31156 4 
*U-132 31159 1 32632 4 *U434 

3 f- IG. 
4 

FIG. 6#17, . 

31159 1 32632 4 
*RP -139A .... 33906 3 35171 7 
*RP -139C .... 34776 1 34710 10 

*RP -145 33906 3 35171 7 *RP -152 33906 3 
K ,, :11011) 

33 

35171 7 "RP -152A .... 36321 3 35171 7 
*RP -152B ..... 36322 2 37158 11 *RP -152C .... 36591 3 35171 7 -- "RP -152D .... 37181 2 33905 7 
*RP -152J ..... 36322 2 97158 11 *RP -153 36513 2 33905 7 *V470 33906 3 35171 7 

*V-200 ...... 36321 3 35171 7 
FIG. 7 . 

O O *V-201. ...... 36321 3 35171 7 
FIG 
5 

FIG. 
6 

s4 

,.... 

pp, 
«01 *vHR-2o2 ...... 36322 2 33905 7 

*V-205 ...... 33906 3 37158 11 
*VHR-207 ...... 36322 2 33905 7 

*V-300 33996 0 IIIIIIIIL UN d., 
...... 

2 

87158 11 

*V-301 ....... 36513 

3 

33905 7 

*Automatic Record Changers.' 
**Used on 25 cycle model only, 

*V-302 ...... 36513 2 33906 7 
*VHR-307 ...... 86322 2 33905 7 

*V-405 ...... 33906 a 37158 11 
*VHR-407 ...... 36322 2 aseos 7 

33586 4 34.225 8 
30707 30708 2 

®John F. Rider 



414 

MOTOR DATA RCA MFG. CO., INC. 

RCA Victrola Motor Data 

CI -Self Starting pilo e Power Supply Stock -Capacitor -Induction 
CS -Capacitor -Synchronous -Self Starting Dwg. Na. No. Type Used in RCA Model Voltage Cycles Watts No. 

I -Induction -Self Starting 
S -Synchronous -Self Starting 72565-1 8 g J 107, jJ 109 9U 9U2, 15U 105-125 60 37.0 9650 

SG -Seria -Governor -Self' Starting 72565-4 8 $ U-107. U -loti' 9i1' 9U2 16U " 50 88.5 , 9861 
SM Synchronous -Manual Starting 72585-8 8 U 1oT 10 91.f inri 15iJ " 25 30.0 9735 
IG-Iaduction-Governor-Self Starting 72886.1 11 A À-93, U-103 tJ-105 LI101 " 60 28.0 9799 

84237.1 1 P -1.10811-C. R -b1 " 60 10 9841 
72444-1 10 IG D8-28, 9-19 " 60 

60 
25 
22 

11701 

72444-2 10 IG 'I)8-28, D9-19 " 5 30 11702 
72933-1 11 IG ID" 60 23.0 18578 

A 72444-9 10 IG 7U2 " J 50 
j 60 

26 1 
23 J 

13577 

72444-4 IIGG 7$U24 25 90 19578 1110 

" 60 23.0 14825 
72933-4 11 IG R-94 " 50 

' 60' 
26.5 14326 

72933-5 11 IG R-94 210-250V 50 25.525.5 14827 

72986-2 11 IG 1t-97, U-103, U-105, U-101 105-125V bd 25.5 14465 

84008-1 
IGU 

,. 
60 

24.0 6 
72988-6 11 I1 R-g97 U -102E. g4U101 

22gq6 

g8 0 1{{800 
81861-1 10 IG 88U " { 50pp 1( 25.5 1+912 

72938-7 11 IG U -109E, R -94H .+ 50 1 

180(( 
26.5 80475 

84237-1 2 SM VA-21 R -98y R98H-C R-91 50 10 81084 ,, - 
V 

` . ; . 
72986-3 1I 1G U-125,J126,Ú-128, 11'180, 

U-132. U-25, U-26, U-80, U-129. 
U-1,84. U-46 105-125V 60 28.0 31157 

+. 729864 11 IG 
" ' 50 160 } 

25.5 31163 

2 3 84008-4 11 1G " 
" 35 24.0 31448 

84323-1 11 14 R-98 U-119 U-124 U -122E ,,60 23.0 31461 
84323-2 11 IG R9 U-119. U-124, U -122E " J 50 1 

1 60 f 
25.5 31462 

84388-1 11 IG 119 U-194, U -122E " 5 24.0 31724 

1 

r. 

Q. _. 

84333-1 10 IG 1 QU, 12QÚ " 0 1 
111 eo f 

26.5 81876 

E 84237-25 60 1 SM R-89 55-70V 60 10 31923 

419;3114111 
ws ' 84237-25 50 1 SIM A-89 50 10 31924 

84923-9 10 1G BS1U, 8QÚ7, 8QÚ2, M-81, M-82, 
M83 

105-135 J 60 1 j60 
25.5 31983 

v 84415-1 9 SG ill' --122E, UY -124 " f 60 
{l 60 

dc 

26 
28.6 
18.0 

32006 

4 5 84441-34 1 SM R -911F 25 10 32077 
84430-I 8 I 1I-115 " 60 19 32185 
84484-2 2 I U-115 

'PRP-1 
60 19 32558 

84237-50 1 SM " 60 10 32469 
84237-52 60 1 SM VA -21 VA -20 80-90V 60 10 32508 
84484-2 2 I U-121 U -127E 30§125 60 19 32558 le 84.484-8 2 I 2l,ú -127E 50 19 32637 
84484-4 2 I -121 U -127E " 25 19 32638 
84237-52 50 1 SM A-20 80-90V 50 10 32848 
84484-3 2 I U-115 101%125 1025 0 19 32650 
84484-4 2 I U-115 5 9 32652 
84564-1 3 I VA -22. U-123 RP -139A ..60 1 92871 
84564-2 3 I U-123. RP -199A 10}25 0 21 32872 
84564-3 3 I VA -22, U-123, RP -139A 25 22 32873 

0-50 " 60 19 33219 
84569-8 2 6 LOQà8UÚ6-C11 0-50. U50 " 50 19 33220 

I 
84632-1 $$11I(í 60 

10 

43 
84599-1 1 8. 100 50 110$ 83351 6 7 845992 1 SM 8 R100 " 25 88 55 
86852-1 4 9.T 10, U-12 " 60 21 9302 
84599-1 1 SM -8 R-100 " 60 10 33940 
84683-1 5 I 86 " 60 23 34263 
90767-1 6 U-5 :; 60 14.5 34364 
84754-1 6 U220 60 14 34412 
86852-2 4 I -9, 10, 12 " 50 28.5 34496 

' 84754-2 6 S jl-$0 10326 50 11 85604 
90767-2 6 C 5 50 14.5 36114 
91655-1 6 

C P 
52A " 60 14.0 86254 

91647-3 4 OR103 V-101 " 60 21 86404 
91655-2 6 C RP -152 it 50 14.0 36725 
91655-3 B C RP -152 " 25 14.0 36726 

Eúmn*= 9 " 91779-1 7 V$R- 02 VHR-207. VHR-407 " 60 85.5 36820 
92127-1 6 $ -Id ' 60 14,0 86984 

® - 92127-2 8 3--M 50 14.0 36985 
-- - 84976-1 1º 

IS RQ 

153 60 24.0 37295 
.- 84978.3 12 I RP -153 " 25 24.0 37296 

91779-2 7 VHR-202, VHR-207, VHR-407 50 39.0 37941 

8 The illustrations show the general appearance of motors; details maybe different in various 
numbers for the same general type of motor. 

. 
t ir . s 

x > 
M II 

u'r_.. 
10 11 12 
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RCA MFG. CO., INC. 
MOTORS 

MOTOR DATA 

1. Q. How 
RCA 
of 

many different types of motors are used in the 1940 and 1941 lines of 
record changer and home recorder mechanisms? What is the power rating 
each? How does each operate? 

A. 

Mechanism 
Used in 
Models 

Motor 
No. 

Principle of 
Operation 

Motor 
RPM * Rating 

RP -139A U -21,U-40, 
etc. 

32871 Shaded pole - 
induction 

77-81 60 C, 105/120 V, AC, 21 watts 

RP -139A 32872 Shaded pole - 
induction 

77-81 50 C, 105/120 V, AC, 21 watts 

RP -139 A 32873 Shaded pole - 
induction 

77-81 25 C, 105/120 V, AC, 22 watts 

RP -145 U-42 (60 34364 Capacitor- 3200- 60 C, 105/120 V, AC, 14.5 watts 
cycle) induction 3280 

RP -145 

U -44 (60 

etc le) 
36114 Capacitor- 2480- 50 C, 105/120 V, AC, 14.5 watts 

induction 2560 

RP -152 V-170, 
V -205, 

etc. 

36254 Capacitor- 
synchronous 

3600 60 C, 105/120 V, AC, 14 watts 

RP -152 36725 Capacitor - 
synchronous 

3000 50 C, 105/120 V, AC, 14 watts 

RP -152 36726 Capacitor 
synchronous 

1500 25 C, 105/120 V, AC, 14 watts 

RP -153 V-301, 
V -302, 

etc. 

37295 Shaded pole - 
induction 

78-8o 60 C, 105/120 V, AC, 24 watts 

RP -153 37296 Shaded pole - 
induction 

78-8o 50 C, 105/120 V, AC, 25 watts 

RP -155 VHR -202, 3682o Shaded pole - 1600- 60 C, 105/12M V, AC, 36 watts 
VHR -207, 
VHR -40 7 

induction 1614-0 

RP -155 37941 Shaded pole - 1240- 50 C, 105/120 V, AC, 40 watts 
induction 1280 

* All Power ratings are a t the maximum o f 120 vo lts. 
2. Q. How does the 1.1 mfd. capacitor used with the capacitor synchronous type motor (RP -152) function? 

A. 

I/O V ti 
AC 

Fig, 2 - Phase relationship 

The capacitor is inserted in sertes with one of the pairs of windings, 
as shown in Figure 1. This serves to split the phase, causing the voltage, 
V2, across one pair of windings to lead the voltage, V1, across the other 
pair by approximately 90 degrees. The result is good staring torque, and continuous running torque. 

90 .0E -Q. 

D/FFEPENCE 

Fig. 1 - Mutor Schematic 

©John B. Rider 
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MOTOR DATA RCA MFG. CO., INC. 

If this capacitor is open, the motor will not self -start, and will stall 

if started by external means. A too -small capacitor results in poor starting 

torque, while a too -large capacitor will cause poor running torque. 

3. Q. It has been noticed that some turntables do not run at exactly 78.26 rpm. 

What can be done in the field to regulate this speed more closely? 

A. This does not concern the synchronous type motor used in the RP -152 mech- 

anism which runs at constant speed and deviates from 78.26 rpm only in 

proportion to tolerance or drive ratio. With motors of the induction 

type, line voltage and load affect the speed. Factory specification 

tests limit speed variation between 

4. Q. 

a minimum of 77 rpm (turntable fully loaded, pickup at start of 

12" record) 

and a maximum of 81 rpm (one 10" record on turntable pickup on the 

last music groove) 

If speed is too high due to a high line voltage, a dropping resistor of 

proper resistance and wattage is a practical solution. If speed is too 

low due to a low line voltage, a step up transformer or "Variac" will be 
found suitable. Low speed at normal line voltage requires an inspection 

of the mechanism to see that lubrication is adequate and that there are 
no binds in drive gears, turntable bearings, etc. to cause excessive 
loading. 

Where and what kind of lubricator is required on current phono motors? 

A. RP -139A - After each 1000 hours of operation, a few drops of light machine 
oil (SAE 10 or lower) should be applied. to the motor oil -hole 
adjacent to the spindle bearing. The oil -hole has a screw plug. 

RID -145 (Stock No. 34364) and RP -152 (Motors No. 91655-1, 2, and 3).- These 
motors generally do not require lubrication in the field. Should 
it be found necessary, the plastic end cover should be removed 
and the rotor taken out. Care must be exercised not to disturb 
the center aligned stator laminations. A few drops of light 
machine oil (SAE 10 or lower) should be injected into the spindle 
receptacle. 

RP -152 (Motor No. 91706-1) - After each 1000 hours of operation, the felt 
washers, on each end of the spindle, should be thoroughly 
saturated with a light machine oil (SAE 10 or lighter). 

RP -153 - If the motor requires oiling, this may conveniently be done by 
means of two oil holes, one in the black collar surrounding the 
drive spindle bearing and another at the opposite end of the 
motor. A light machine oil (SAE 10 or lower) should be used. 

RP -155 - After each 1000 hours of operation, if the motor requires oiling, 

it should be removed from the motorboard. A light machine oil 

(SAE 10 or lighter) should be used to saturate the felt washer 

adjacent to the bottom bearing (nearest lead damping weight). 
The spout of the oil can may be inserted in one of the holes 
on the top side, and a few drops injected on the top bearing. 
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RECORD CHANGER MECHANISMS 

TRIPPING - (Failure to Trip - Tripping ahead of time) 

QUESTIONS AND ANSWERS 

1. Q The friction clutch adjustment ("B" - in RCA-Victrola Service Notes) 
regulates tripping of the record -changing cycle when the pickup swings 
in the eccentric groove. Is friction clutch maladjustment always re- 
sponsible for failure to trip and for premature tripping? 

A Not always, although such conditions are often due to respectively too 
little and too great clutch friction, or to burrs and foreign material 
on the friction surfaces. Included among causes other than the fric- 
tion clutch are the following* 

Other Causes of 

Failure to Trip 

(a) Trip lever friction finger 
(7) on wrong side of stop 
stud. 

(b) Trip pawl (22) not free to 
move on shaft due to 
(1) Bind between bushing 

and stud 
(2) Bind between trip pawl 

and "drag" spring 

(c) Too much tension in trip 
pawl "drag" spring. 

FOR ILLUSTRATIONS USED IN 
TEXT SEE RCA PAGE 430 

Other Causes of 

Tripping; Ahead of Time 

Trip pawl (22) touches latch rivet 
on notorboard side of gear (42). 

Trip lever friction finger (7) 
hitting body of trip pawl (22) 

instead of trip pawl stop pin. 

Burr on trip pawl (22) or gear 
latch (42) 

*(d) Trip regulator lever (21) out of 
engage with the trip lever stud 
(5) 

*(e) Stud on friction finger (7) getting 
over top of regulator lever (21) 

(f) Trip detaining lever (19) on wrong 
side of trip pawl pin (causes trip- 
ping on manual position) 

(g) Insufficient tension in trip pawl 
"drag" spring. 

*This does not apply to changers without a trip regulator 
lever (21). 

. Q Should the friction clutch be oiled or greased? 

3. 

A 

Q 

A 

NO. Any oil or grease present should be removed with quick -drying naptha 
and a clean cloth to prevent erratic tripping. 

What is the prover method of making the friction clutch adjustment? 

(1) Loosen adjusting screw (nBn)(by turning in a counterclockwise direc- 
tion) sufficiently so that tripping does not take place at the end of 
a record. 
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(2) Play a 10 -inch record. While pickup is traveling over the music 
grooves, tighten screw "B" just to the point where travel of the pick- 

up towards the center of the record is seen to cause a uniform travel 
of the trip lever friction finger (7) towards the trip pawl. 

(3) Tighten screw "B" an additional half turn. 

(4) Check tripping at the end of a record. 

4. Q A rough latch rivet (on the motorboard side of the drive gear, 42,) may be 

causing tripping ahead of time. How may it be repaired? 

A Using a fine file smooth down any rough rivet edges. It will be found 

more convenient to remove the gear from the motorboard. A warped gear 
will accentuate this condition. To provide greater clearance between 

the latch rivet and the trip pawl. the brass washer on the gear stud may 

be transferred to the motorboard side of the gear. 

5. Q How may the trip pawl (22) drag -spring tension be adjusted? 

A Tripping difficulty may be the result of burrs or rough spots on the 

spring surface, or due to improper spring tension. The tension should 

be such that the trip pawl will readily move with applied force, but 

will not "coast." If the spring is suspected, remove the trip pawl 

assembly, inspect the spring for irregularities, and bend smoothly in 

the proper direction with a pair of long -nose pliers to increase or de- 

crease tension, making sure that no irregularities or rough spots are 

introduced. 

TONE ARM LIFT 

1. Q What can be done tó prevent binding of the tone arm in lateral motion 

(a) during record playing? 
(b) during record changing? 

A (a) If the pickup needle repeats grooves, this may be a sign of tone arm 

binding due to a friction clutch adjustment which is too tight. The 

remedy is to loosen and readjust as outlined under "Tripping - #2". 

(b) In case the tone arm hesitates, binds or locks while at its outermost 

position (away from the turntable) during the change cycle, the prob- 

able cause is binding of the friction lever pin (5) by a burr or con- 
striction in the locating lever pawl slot. 

Should this be the case, smooth down the slot surface with a fine file, 
and apply a light machine oil such as 3 in 1. For this work, the lo- 

cating lever (14) maybe removed from the motorboard after first disen- 
gaging the lever spring (35) from its motorboard stud, and removing the 
"C" washer (see sketch). Also see that the friction lever pin is not 

riding over the corner marked "X" in the sketch. 

JAbfdING 
FOR ILLUSTRATIONS USED IN 
TEXT SEE RCA PAGE 430 

A Due to improper record separation 
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1. Q What are the causes of improper record separation or "jamming" of the 

separator knives against the record edges? 

2> 

A Although improperly adjusted knives, 
will of course cause jamming, this trouble 

is generally due to defective records. The defects are of three types2 

(a) Non -uniform thickness. Records which are either of 
greater or smaller thickness than standard records 
may easily cause trouble. If a 10 -inch record, for 
example, is appreciably greater in thickness than 
the nominal .058 inches, there is a good possibility 
that the knives will jam against its edge. For a 

10 -inch record of appreciably less than .058 inches, 
there is a good possibility of jamming against the 
edge of the record immediately above it. Abnormally 
thin or thick records should not be used on automatic 
operations. 

(b) Rough edges. Record edges should be smooth and semi- 
circular in shape, such as (a) in the figure below. 
A record with edge shape as in (b) may cause trouble 
especially if it is warped or thicker than normal, or 

if the record below it on the stack is thinner than 
normal, or if the knife separation adjustment is slightly 
incorrect. Records with rough edges should be smoothed 
down with sandpaper. 

ta-ep-C 

( ) Warpage. Warped records, besides giving "wowy" 
reproduction, cause the same effect as records 
of non -uniform thickness, and non -uniform edges. 
Such records should not be used. 

B Due to locking of trip pawl stop pin 

. Q Are there other causes of "jamming"? 
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A Another possible cause is locking of the trip pawl stop pin ("K" in 

Service Notes) against the main lever short arm causing loosening of 
main lever (15) and trip pawl (22) studs and breakage of the thick 
trip pawl stop pin "K". In all such cases, the pawl has not been 
cleared or kept out of the way for one or more of the following reasons: 

(a) The long main lever arm slides over the thin pawl pin instead 
of pushing against it during first half of cycle. 
CHECK FOR BENT MAIN LEVER ARM. 

(b) After being cleared out of the way, the trip pawl 
bounces back due to vibration (dancing near the 
mechanism, etc). CHECK TRIP PAWL PHOSPHOR -BRONZE 
SPRING FOR SUFFICIENT "DRAG" OR PRESSURE AGAINST 
PAWL. 

(c) The index lever is put into REJECT position while 
the mechanism is still in cycle. CAUTION CUSTOMER 
AGAINST THIS. 

LANDING 

1. Q How may 10 -inch landing adjustment be made while the changer is in the 
cabinet? 

A Follow the adjustment procedure outlined in the Service Notes up to the 
point where the tone arm set screws are about to be tightened. Tighten 
the blunt -nose screw to the point where it just grips the pickup arm 
shaft. Run the mechanism through cycle as a check, stopping just be- 
fore the needle lands. Then if landing is obviously incorrect the 
pickup may be "forced" by hand outwards or inwards to the correct point. 
Run through another cycle as a check; after the correct landing has been 
obtained, tighten both adjustment screws. 

Q 

A 

Q 

How may the cone -pointed screw on 10 -inch landing adjustment be identi- 
fied from the blunt -nose screw without removing either? 

In sketch "D", the screw at the right is 
the cone -pointed screw this is nearest the right hand side of the 
mechanism. 

Once the cone -pointed landing adjustment screw has been tightened, it is 
difficult to obtain adjacent adjustments because the screw point tends 
to nettle into its original groove. How may this be overcome? 

A Move the set -screw collar either up or down the pickup arm shaft a 

trifle to permit a new position for the cone point. Be sure that a 

slight amount of play (132 -inch) is left between the pickup arm bear- 
ing and the set -screw collar. 

Q What is the cause of a pickup suddenly "flopping" heavily on the record 
during landing? 

A (a) Improper height adjustment (see adjustment 

(b) This may be due to the pickup lift cable being pinched or bound dur- 
ing the part of the cycle that the pickup should be descending 
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gradually. The sudden release allows the pickup to fall before 
the slack in the cable is taken up. 

5. Q How may erratic landing be overcome? 

A This trouble, in which the pickup lands near the correct point but varies 
on successive trials, maybe due to loose staking between the set -screw 
collar and the trip lever. The remedy is to clamp firmly in a vise, 
and stake the set -screw collar sharply ever the trip lever. 

6. Q What causes the tone arm to land near the needle box, with the motor 
still running? 

FOR ILLUSTRATIONS USED IN 

A This may be happening because TES SEE RCA PAGE 430 

(a) the locating lever is not getting through the record 
discriminating lever latch to get to the step "T" 

(see Service Notes No. 40, page 13, sketch "D"); or 

(b) the locating lever proper hits the discriminating 
lever stop before the pin has had the opportunity 
to reach step "T". 

7. Q On 12 -inch landing adjustment (sketch "E", 

why must the eccentric stud be kept below the center line? 

A To prevent obtaining a false landing adjustment. Usually, two posi- 
tions of the eccentric one above and one below the center line will 
determine the same landing point on a 12 -inch record; however, only 
the position below the center line will be the true one. A setting 
above the center line will interfere with the already set 10 -inch ad- 
justment; this will cause incorrect landing on 10" -records 

TRACKING INTO FIRST PLAY -GROOVE 

1. Q Records manufactured since 1937 contain a starting groove which serves 
to "track" the needle from its landing point into the first play -groove. 
Will RCA changers "track" on older records without starting grooves? 

A Yes. Should it be found that an RCA Victor changer does not track, 
proceed as follows: 

1. See that the instrument is level (use a machinist's spirit 
level); a slope downward from left to right may be the cause - 

raise the right-hand side of cabinet by placing thin spacers 
under the legs. 

2. Look for the following: 

(a) bind in the trip lever (20) stud. 

(b) bind in the trip regulator lever (21) slot or 

between trip finger (7) pin and trio regulator 
lever (21) corner 

(c) a very tight friction clutch (5) (see question 
2 under Tripping) 

(d) cable twisted at bottom of pickup arm pivot 
(e) pickup arm starting spring (26) binding on bracket 
(f) main lever (15) does not release clutch lever (5) 

from locating lever pawl (28) properly. 
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3. Increase tension of pickup arm starting spring (26) by 
cutting off 1/2 turn. 

. Q What is the cure for a needle sliding over several play -grooves after 
landing? 

A 1. The needle may be badly worn or broken. Try a new one. 

2. See that the instrument is level (use a machinist's spirit 
level), a slope downward from right to left may be the cause 

raise the left-hand side of the cabinet by placing thin spacers 
under the legs. 

3. Ease up a trifle on the pickup -arm starting spring (26) tension. 

STALLING 

1. Q What should be done to prevent stalling of the RP -152 mechanism? 

A Stalling going into cycle 

1. Increase main lever spring tension by inserting an additional 
metal washer between the spring and its guide (11). 

2. Check for oil on the drive disc rubber tire (under the turntable). 
Any oil should be removed by means of a quick -drying naptha solu- 
tion and a clean cloth. 

Stalling coming out of cycle (pickup at farthest distance from turntable) 

1. Decrease main lever spring tension by removing any metal washers 
between the spring and its guide (11). 

TURNTABLES AND TURNTABLE DRIVES 

1. Q What causes turntable spindle bearings to bind? 

A Binding may take place due to 

(1) lack of lubrication. Houghton Stayput #240 oil may be used 
at this point. 

(2) a bent spindle. The spindle tip should not be more than 1/32 
inch from the vertical. 

. Q Must the turntable be removed in order to oil the turntable spindle 
bearing on the RP -152 mechanism? How may this be done? 

A It is necessary to remove the turntable; however, this is relatively 
easy. The turntable spindle is fastened by a screw to the turntable 
shaft drive gear below the motorboard. To release the turntable it 
is necessary only to remove this screw. 

. Q How may the turntable on VHR. models be removed? 

A Pull the turntable upwards with the fingers. At the same time hit 
the spindle tip smartly with a light hammer. 
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4. Q Of what material is turntable spindle bearing? 

QUESTIONS AND ANSWERS 

A Brass 

5. Q Can turntable flock be conveniently repaired or replaced? 

A Yes - consult your distributor. 

6. Q May rubber tires for drive discs be ordered separately? 

A Yes. This is listed as follows: 

Stock No. 37873 Rubber Drive Tire for RP -152 (V-200, V-205, etc) 

MISCELLANEOUS 

1. Q How may the tone arm be removed for pickup replacement? 

A To remove tone arm 

Remove each of the two pins with the use of a pair of long -nose 

pliers, (see sketch below). A slight pressure on the handle 

is sufficient to drive out the pin. The pickup will now be open 

to view. 

Long -nose 
pliers 

To replace tone arm 

Using a hard smooth surface as a backing to take up shock, hammer 

in each pin. 

2. Q What lubrication is necessary on RCA Victor record changer mechanisms? 

A Besides motor bearings (see section on "Motors") the only other part on 

RCA -Victor mechanisms that may require occasional lubrication is the 

turntable spindle bearing. Houghton's Stayput #240 is recommended. 
Oil or grease on the friction clutch (5), and on the drive disc rubber 

tire will cause erratic operation. Remove with a quick -drying naptha 
and a clean cloth. 

3. Q What is the cause of sticking record separator shafts? 

A Look for 
(1) bind between shaft and gear (10) or in gear slot. 

(2) a binding rack at its main lever stud (40) (41) (15) keeping 
pressure on the rack gears. 

(3) binds in racks and rack slots. 

The above may also be the cause of erratic shelf action. 

4. Q Why does RCA continue to hold to a fairly complex mechanism in view of 

several "simpler" mechanisms now on the market? 
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A RCA changers operate on the eccentric groove principle. This means 

that RCA mechanisms will trip properly on all records having such a 
groove regardless of its position on the record. In other words, the 
eccentric groove need not be at a fixed distance from the record's 
center. This flexibility is important when we consider that the groove 
was not standardized by record manufacturers at a fixed distance from 
the record center until 1933. Thus, on records made from recordings 
cut previous to 1933 the eccentric groove was cut in at the end of the 
selection, this position varying considerably from record to record. 
Some of these older recordings have been so popular that records continue 
to be made from them. It would be easier for RCA to design a simpler 
mechanism which would trip only when the pickup had reached a definite 
point or "common diameter" on the record. Such a mechanism, however, 
would be useless to the customer whose record library includes a number 
of the "non-standard" records. The "simpler" mechanisms now on the 
market will invariably be found to operate on the common diameter prin- 
ciple. Their operation is limited to standard records. 

Q What is the time duration of a record-changing'cycle? 

A Six revolutions, or approximately 5 seconds. 

6. Q Does RCA recommend playing 10" and 12" records in mixed sequence? 

A NO. 

7. Q Can speed be adjusted on friction drive instruments? 

A (a) Synchronous Motor - NO 
(b) Induction Motor - to lower - insert series rheostat 

- to raise - use step-up transformer 

. Q What are the various possible causes for failure of crystal pickups? 

A (a) Mechanical breakage (due to dropping of tone arm on turntable, etc.) 
(b) Dehydration due to excessive heat or dryness. 
(c) Loss of output due to moisture causing leakage. 
(d) Connection of record player output leads to power line or plate 

voltage. 

1. Q. Why doesn't RCA provide knob control for cutter pressure adjustment? 

A. Once pressure has been correctly adjusted for one type of disk, no 
readjustment is necessary for that type. Knob control might tempt the 
layman to tamper unnecessarily with the adjustment. 

2. Q. Does cutter pressure have to be readjusted when changing from one type 
of disk to another? 

A. Due to variations in material composition and hardness among different 
types of disks, the same cutting pressure adjustment will'not give 
equal depth of out on all types. Thus, it may be necessary to change 
adjustment when recording on a different type of disk. 

. Q. That is the cause of the high frequency whistle or squeak which some- 
times appears during cutting of "Phonograms"? How can it be prevented? 
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A. This sound originates in chatter of the stylus as it is cutting the 
°Phonogram°. This usually occurs when the stylus is blunt, loose in 

its holder, or cutting at a slightly incorrect angle. The remedy con- 
sists of (1) Tightly inserting a new, perfect stylus or (2) Slightly 
repositioning the stylus in its holder. 

. Q. Can the cutter crystal be overloaded to the point of breakage? 

.A. No. The crystal is sufficiently strong to withstand much higher volt- 
ages than the maximum obtainable (606 V.) on modulation peaks. 

. Q. How does the crystal cutter compensation network function? 

A. 

Q 

(a) It is essentially a network whose tone response combined with that 
of the cutter results in a relatively flat overall tone response curve. 
(b) Because the cutter response peaks sharply at 6000 cycles the com- 
pensation network is designed to begin cutting off at about 4500 cycles. 

How much signal voltage is applied to the cutter head? 

A. At the maximum undistorted power output of 12 watts (VER -207, 407) 430 
volts r.m.s. or 608 volts peak is being applied to the cutter head. 
On model VHR-202, the corresponding figures are 350 volts r.m.s. or 
495 volts peak. 

7. (a)Q. What is the function of the speaker matching load on VHR models? 

A. When cutting disks with loudspeaker turned off, the cutter is correctly 
matched to the output tubes. If, then, the voice coil is connected 
directly, mismatching results. To restore balance, a matching load con- 
sisting of R39 and L15 (VHR-207, 407), is used to offset the unbalance 
due to the speaker. 

(b)Q. Is there another reason for the use of the resistor (R39) and the AF 

choke (L15), in the voice coil circuit of Model VHR-207, 407? 

A. In the recording of a radio program on Models VER -207, 407, aural com- 

pensation is kept out of the cutter circuit, by inserting 100,000 ohms, 

R-32, in series with the aural compensation network. Because as much 
as 5 watts audio power is needed for cutting whereas the listening 
level may be only 100 milliwatts, a dropping resistor, R39, is used in 

series with the speaker voice coil. To restore bass response, R39, is 

shunted by an A.F. choke, L15. 

Why is a 12 V4 tube (12 K7GT) used as a microphone amplifier on VER -207, 

407? 
Why does the 12K7GT use d.c. on filaments while rest of tubes use a.c.? 
Why does VHR-.202 use 6Q7 for voice amplification while VER -207, 407 

use 12K7GT as microphone amplifier? 

(a)A. The 12K7GT is the only multi mu (remote cut-off) tube available at 
present which has a shielded base. Due to the low input level and the 

high amplification needed in this stage, this freedom from hum is an 

important consideration. 
(b) D.C. on the filaments is a further precaution against hum. Since the 

12K7GT draws only 150 m.a. filament current, the set power supply is 
used without fear of overloading. 
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(c) The VHR_207, 407 contractor circuit requires a remote cut-off tube 

such as the 12K7GT; the VER -202 does not contain this circuit and thus 
can use a tube such as the 6Q7. 

9. Q. Does the height of the recording arm (within workable limits) above the 
turntable affect recording? 

A. Provided the recording arm is not allowed to interfere with the cutting 
pressure, the height of the recording arm above the turntable does not 
appreciably affect recording. 

10. Q. What is time - constant of contractor biasing circuit? 

A. The time constant is approximately one second. 

11. Q. Why is the follower -arm guide made flexible? 

A. The vertical flexibility of the guide is an important design contribu- 
tion to foolproof operation in unskilled hands. 

12. f. What is the cause of rumble? How may it be prevented? 

A. Rumble is a low frequency vibration which appears sometimes during re- 
production of home recordings. It has its origin in the motor whose 
vibration is transmitted to the turntable and to the cutter. During 
cutting this vibration may be superimposed on the selection or voice 
frequencies being recorded. 

Due to many preventives incorporated in the design of these instruments, rumble 
will not be recorded if the following precautions are' observed, 

Leveling - See that the instrument is perfectly level. 

Freeness - Be certain that the motorboard and mechanism is "floating" free from 
cabinet. All four mounting springs should be at approximately equal tension. 

Follower Arm Damping Weight - See that the lead weight is in place attached to 
the follower arm underneath the motorboard. 

Stylus - Make sure that a perfect stylus is tightly inserted in the cutter head. 
Because both stylus and retaining screw are of hard steel there is a tendency 
towards loosening during cutting. Tightness should be checked before each cut. 

Input Level - Set for sufficient input level so that the "Magic Eye" just closes 
on modulation peaks. 

Tone Control Settings - During recording, the power -bass control should be set 
for maximum lows, just beyond the click of power switch. The treble tone con- 
trol setting will depend on the degree of potential rumble present. For ex- 
treme cases, it should be set for minimum highs during recording only, in order 
that the low frequencies in the selection or voice may have a full chance to 
mask any possible rumble. 

Depth of Cut - During recording, the shavings should be directed towards the 
spindle and prevented from obstructing the cutter path. The thickness of these 
shavings should be about that of human hair, or approximately .003 inches. An 
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additional check on depth of cut is to inspect the recording under a magnifying 

glass. The groove width should approach but not exceed the distance between 

grooves. Depth of cut may be varied by means of the cutting -pressure adjust- 

ing screw at the top of cutter arm. 

Turntable Drive - If rumble persists, inspect the idler wheel (between motor 

spindle and turntable) for possible runout, flat spots, and scraping against 

bottom of turntable. Inspect the motor spindle sleeve or pulley (Stock No. 

37037) which drives the idler wheel for possible eccentricity. Also inspect 

the turntable surface, which contacts the idler wheel, for rough spots. These 

may be removed by rubbing lightly with an abrasive such as sandpaper. 

Recording Discs - Due to variations in material composition and hardness among 

different types of discs, the same cutting -pressure adjustment will not give 

an equal depth of cut on all types. Thus, it may be necessary to change the 

adjustment previously set for one type of disc, when recording on a different 

type. 
NEEDLES 

QUESTIONS AND ANSWERS 

1 Q How may the various RCA -Victor reproducing needles be classified? 

A Number of 

Needle Playings 

Green shank chromium 

Red Seal 

Steel 

up to 50 10" sides 

Special Characteristics 
and Uses 

high fidelity; excellent 
for use in automatic 

changers. 

up to 10 10" sides low "needle chatter" and 

low scratch content. 

1 high fidelity; availabil- 

ity in "soft," "full," 
and "extra loud" provides 
means of volume control 
in manual -acoustical 
phonographs. 
content. 

Low scratch 

Tungstone up to 25 10" sides multi -playing; availabil- 
ity in "soft," "full," 
and "extra loud" provides 
means of volume control 
in manual -acoustical 
phonographs. 

Long -Life " " 1000 10" sides 

2 Q What causes "needle chatter"? 

long life; high-fidelity; 
excellent for use in 

automatic changers. 

A "Needle Chatter" is the name given to the sound reaching the ears by direct 

radiation from the pickup. As the needle tracks in the record play -groove, 

it is modulated and forced to vibrate. On passages of high intensity, this 

vibration is sufficiently strong to be audible. 
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3 Q How may "needle chatter" be minimized? 

A Many RCA -Victor 1941 models contain the "Tone Guard" which does an excellent 
job of acoustically attenuating "needle chatter". 

4 Q Compare frequency response of the sapphire vs RCA Long Life needle vs RCA 
chromium plated needle. 

A Frequency response is a function more of size and shape than of material, 
so that in the test of identically shaped needles in these three types, 
little difference could be noted among the respective responses. Both 
the RCA Long Life needle and the RCA Chromium -Plated needle are designed 
for high-fidelity reproduction. 

5 Q Which RCA -Victor needle is best for use in playback of home recordings? 

A Anyone of the following may be used with good results provided it has not 
been previously used and reinserted in the pickup: Long Life, chromium, 
Red Seal and steel. 

6 Q How does the "cactus" type needle affect frequency response and record 
wear? 

A Frequency response: Lack of rigidity causes loss of the high frequen- 
cies. 

Record wear: Although this type needle contributes little actual record 
wear, small pieces of the fibre ingrain themselves into the record and 
effectively shorten its life. 

7 Q May sapphire stylii be resharpened at the RCA Plant? 

A Yes. RCA supplies a resharpening service for MI -4878-A sapphire stylii. 
Consult your RCA distributor for dotails. 

RECORDS AND HOME RECORDING DISCS 

1 Q (a) What causes surface noise in records? 
(b) How do Victor Red Seal and Black Seal records compare with regard 

to surface noise? 

A (a) Several compounds are used in the manufacture of phonograph records. 
The most common is that of a cotton binder, a mineral filler, carbon 
black, and a combination of shellac and other resins. These mater- 
ials are finely powdered, carefully measured and thoroughlÿ mixed. 
If grit or other foreign material is present, or if the compound ma- 
terials are too coarse, objectionable surface noise results during 
reproduction due to modulation of the needle by these random par- 
ticles. 

(b) Both Red Seal and Black Seal Victor records compare favorably with 
the best of competitive records from the standpoint of surface noise. 
Of the two, Red Seal records have less noise due to finer selected 
materials, and to more finely ground and more expensive fillers. 
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2 Q Home recordings made on Deluxe Recording Discs seem to 
have less 

needle scratch (surface noise) than commercial Bluebird 
and Victor 

records. To what is this due? 

A To insure long playing life and to prevent premature 
groove break- 

down by. worn needles, commercial records are made of comparatively 

hard material containing a small percentage of abrasive. Small ir- 

regularities which would be overcome by the pickup inertia 
in the 

soft home recording disc sometimes causes an audible noise in the 

commercial type. 

3 Q By what process is the recording disc material placed 
on the metal 

base? 

A By a special horizontal spray process. The former dipping system 

has been superseded because of difficulty in obtaining 
a uniform 

coating of material. 

4 Q What is the average playback life of various recording discs? 

A 25 to 50 playings on the average depending on pickup mass and stiff- 

ness and assuming, of course, that good reproducing needles are used. 

5 Q Are "hardening" preparations for home recording discs of any value? 

A These preparations have yet to be proved consistently effective; 

they are at the present obsolete. 

6 Q What is the remedy for rough -edged records? 

A Smooth down with a fine abrasive such as sandpaper. A rough -edged 

record is often the cause of "jamming" on automatic record changers. 

7 Q At times the top record will slide on the others during playing. 

What causes this? 

A This is due to either or both of the top two records being so 

warped that there is insufficient contact area. 

8 Q How can record warpage be avoided? 

A (1) By correct storing (see next question). 

(2) By removing records from the record changer shelves after playing. 

9 Q How should records be stored? 

A They should be stored on edge (vertically) in an even -temperature, 

dry space. 

©John F. Rider 



430 

MODELS RP -152 Series, 
RP -153, RP -155 

RCA MFG. CO., INC. 

Quick -Reference Chart for 

Automatic Record Changer Adjustments 
General irregularity of 

operation. 
With changer "out -of -cycle," the roller on main lever should 

clear the cam plate by 1/16 -inch. Bend the rubber bumper stud, if 
necessary, to obtain this clearance. 

.o. 

W^ A" 
^ " 

Fails to trip at end of 
record. 

Increase clutch friction by turning clutch screw clockwise. "N' co«..,rem 

PK" 17 ' Needle repeats grooves 
(does not follow the groove). 

Change cycle starts before 
record is finished. 

Decrease clutch friction by turning clutch screw counter -clockwise. 
These troubles may also be caused by a defective record, binding 

of the pickup -arm bearing, twisted pickup output cable, or rubbing 
between the friction finger and the index -lever finger. 

e 

o . 
T.,. - 

... PICKUP 
.,... 

Pickup arm strikes lower 
record in stack. 

Pickup needle drags across 
top record on turntable. 

Rotate the changer "in -cycle" to the point where the pickup arm 
is raised to its maximum height above turntable plate, and has not 
started to move outward. Adjust the lift -cable screw and locknuts 
so needle point is 1 -inch above top surface of turntable. 

.. 

Needle doesn't land at cor- 
rect point on 10 -inch record. 

(The correct landing point 
is 4-5/8 inches / from the 
nearest side of the turntable 
spindle) 

Place 10 -inch record on turntable, push record -discriminating lever 
to forward position, push index lever to "reject" and return it 
to "10." Rotate mechanism through cycle until needle is just ready 
to land on record. Holdpin on locatinglever against step"T" 
as shown, loosen the two set screws at pickup arm shaft, and move 
pickup so needle is about 1/32 -inch beyond the outer groove ofMN 

record, See that there is 1/32 -inch play between the pickup -arm 
bearing and setscrew collar, then tighten one (the blunt nose) 
set -screw. 

Run mechanism through cycle as a check, and then tighten the 
cone pointed set screw. 

b. 

" 

Re., 

"" 

I PO/41M ""/ 
w \ .... 

.. 

Needle doesn't land at cor- 
rect point on 12 -inch record. 

(The correct landing point 
is 5-5/8 inches from nearest 
side of spindle). 

Adjust for correct 10 -inch landing, as described above, then place 
12 -inch record on turntable, push index lever to "reject" and return it 
to "12." Rotate mechanism through cycle until needle is ready to 
land on the record. Turn eccentric stud to bring pickup needle 
about 1/32 -inch beyond the outer groove in record. (Keep eccentric 
on stud toward rear of motorboard as indicated.) 

COcc,.rw,C STUD E MOCK ,s,IL,,," It rosiT,en 

} ..7) 
i+ . ...n WI....r,NO 

I.SVCP 

Record knives strike edge 
of records. 

(This is generally due to 
warped records, and records 
with rough edges). 

It is essential that the spacing between the knife and the record 
shelf "27" be accurately maintained. The spacing for the 10 -inch 
record is nominally .058 inch, and for the 12 -inch record is .075 
inch. 

To adjust, rotate the knife to the point of minimum vertical 
separation from the record shelf and turn screw and locknut "F" 
to give 055-,061 inch separation. Screw "G" must -not be de 
pressed during this ádjustment. After setting screw "F," adjust screw 
"G" so that when its tip is depressed flush with top of record shelf, 

"'d"... " 

»c 
C.ZAR.CL. 

`"`..'.;':w--: 

RECORD 

". BM 
- ---_ 

`" 

'F' 
. ,.r r.a..a.SI . ' 

the vertical spacing between the knife, in its lowest rotational 
position, and the shelf, is .072-.078 inch. 

o.' q"^" ere. 

Records are not released 
properly, or do not fall fiat. 

(If record shelves are bent, 
or not perfectly horizontal, 
improper operation and jam- 
rating of mechanism will 
result). 

Place a 12 -inch record on the turntable, rotate mechanism to point 
in cycle where the shelves have turned clockwise as far as the 
mechanism will turn them. Lift record up so it is in contact with 
both knives and check clearance between record and edges of. shelves. 
It should be 1/16 -inch as shown. If the clearance at either or both 
shelves is not correct, loosen set screws "H" and shift the shelves 
to obtain this clearance, with the backlash taken up by pressing.the 
shelves toward the record. Tighten one set screw (the blunt -nose 
one), run mechanism through cycle several times to check action, 
then tighten the other (cone -pointed) set screw. 

.., SCCORO 

ne stele 
record i. Ian 
.a,.,' for 

-`._;c .. 
. a r.en"r t -.t 
.r ri.r, u.s ft/ 

ow i".sr,. 

Pickup arm support bent 
too low, or too high. 

Bend the support (which is associated with the pickup arm bearing, 
so that with the mechanism out of cycle, the lower front edge of the 
pickup arm is 5/16 -inch above surface of motorboard. 

d 
Roller on main -lever won't 

enter cam. 
Bend the trip pawl stop pin so that the roller on end of main 

lever, when entering the cam, will definitely clear the cam outer 
guide plate as well as the nose of the cam plate. (Adjustment "K.") 

Needle lands in 10 -inch 
position on 12 -inch record, or 
misses record when playing 
both types mixed. 

Increase pressure of flat spring "M" at bottom of record dis- 
criminating lever. 

Needle fails to enter start- 
ing groove. 

Raise the right-hand aid. of cabinet by placing thin spacers under 
legs. 

Needle slides over a few 
grooves in landing. 

Raise the left-hand side of cabinet by placing thin spacers under 
the legs. 
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RCA MFG. CO., INC. SUPPLEMENTARY DATA 

RCA VICTROLA MECHANISM DATA 

RP -152, RP -153, RP -155: 
The following changes have been made in 

these Record Changers: 
(a) Removal of Trip Regulator Lever (Part 

21). 
(b) Removal of Pin 1 on Trip Lever Friction 

Finger (Part 7). 
(c) Repositioning of Stop Pin 2 from position 

"A'I to position "B." 
(d) Removal of Pin 3. Since this pin does not 

interfere with the operation, it has been 
left in some mechanisms. 

PIN 4 

Trip Regulator Lever (21) is 
Removed in Some Production. 

The Trip Regulator Lever was formerly used 
to prevent premature tripping due to a too early 
return of the Trip Lever Friction Finger at the 
end of each changing cycle. The same result is 
obtained by removing the Trip Regulator Lever 
and repositioning the Trip Finger Stop Pin as 
shown in the diagram. 

Binding or Hesitation of Tone Arm: 
This may be due to the following causes: 
(1) Small burr on edge "E." Correction: 

Carefully remove burr with a fine file until 
edge is entirely smooth. 

(2) Binding of Pin 4 between edges "E" and 
"F." Correction: File off edge "F" with 
a fine file to give just enough clearance for 
smooth operation, 

(3) Too far an outward swing of the Pickup 
Arm. This causes Pin 4 to be caught in the 
upper curved portion of edge "F." Correc- 
tion: On some models the Pick-up Arm 
Shaft can be rotated by loosening the nut 
under the motor board. Rotate sufficiently 
to prevent Pin 4 from riding into curved 
portion mentioned, when Pick-up Arm is in 
the outermost position. 

On models where the Pick-up Arm Shaft 
is positioned by a locating key, it is neces- 
sary to bend Stop Guide "S" on Pick-up 
Arm towards Stop Ear "P" on Pick-up 
Arm Shaft so that the condition men- 
tioned in the above paragraph is obtained. 

RP -152 SERIES 
No. 38304 Spindle Bearing and Washer: 

The turntable spindle bearing and washer for 
the RP -152 Series automatic record changer 
mechanism, used in Models VA -15, V-170, 
V-200, V-201, V-205, V-300, and V-405, are 
now stocked as No. 38304. 

FLOCK FOR RP -152 TURNTABLE 
Dark taupe colored flock is available as Stock 

No. 37952 a lb. package) for turntable repair 
on RP -152 series record changers used in 
Models V-170, V-200, V-201, V-205, etc. The 

method of applying the flock is described 
page 12 of the 1938 Bound Volume. 

" RP" vs. "MODEL" NUMBERS 
RP -139A and RP -145 mechanisms are used 

in models U-40, U-42, U-43, U-44, and U-45. 
RP -152 and RP -153 mechanisms are used in 

the following models: 

Model Mech. 
No. No. 

VA -I5 ... RP152 
V-170 ... RP -152 
V-200 ... RP -152A 
V-201 ... RP -152A 
V-205 ... RP -152B 

Model 
No. 

V-300 ... 
V-301 ... 
V-302 ... 
V-405 ... 

Mech. 
No. 

RP -152J 
RP -153 
RP -153 
RP -152J 

d RP155 mechanism is used in the home-recor - 

ing models VHR-202, 207, 307, and 407. 

RP -152D AND RP -153 
Automatic Switcl Adjustment: 

In RP -152D and RP -153, an automatic 
motor switch is mounted under the motorboard, 
near the pickup arm shaft. 

ECCENTRIC 

SPRING 

CAM 

PICKUP ARM TRIP LEVER SWITCHDETNNING 
SHAFT LE ER olPIiING 

STUD 

CAM 
Swe-rcH 

s ,... 1 PLUG 

MOTOR SLOTTED 
lwiTCH MOUNTING NOW. 

RP -1520 & lea AUTOMATIC SWITCH 
R (PICKUP ARM ON REST, AND INDEX LEVER AT 10"C E11121 

PICXUP ARM 
MAST 

ECCENTRIC 
STUD 

CAM 
lPRING 

li DETAINING 
LEVERH SAWING 

`V74. "SLOTTED 
MOUNTING HOLES 

OR 
SWITCH 

RP-IS2D E 153 AUTOMATIC SWITCH 
(PCAUP ARM ItFROM S INDLE AND DE LEVER AT II.NUAL) 

CAN 

SWITCH 
PLUNEER 

SW1TCH 
PLUG 

When the index lever is set at its "10 -inch" 
or "12 -inch" position, a detaining lever holds 
the switch plunger in and keeps the motor 
running. 

When the index lever is set at its ','manual" 
position, the detaining lever moves aside and 
the switch plunger is then actuated by a cam 
on the pickup arm shaft. In "manual" position, 
when the pickup is on its rest, the switch 
plunger is out and the motor circuit is open. 
When the pickup is moved from its rest to the 
edge of a 12 -inch record, the cam pushes the 
switch plunger in and the motor starts. When 
the pickup needle reaches a point 11 inches 
from the centerline of the turntable spindle, the 
switch plunger is released by the sharp corner of 
the cam, thus shutting off the motor. 

When the pickup is lifted off the record and 
moved to its rest, the motor starts momentarily. 
ADJUSTMENTS: 

The slotted switch mounting holes permit 
positioning of the switch so that the plunger 
will be pushed in by the cam. 

The eccentric stud on the cam should be 
turned so that the switch plunger is released 
by the sharp corner of the cam when the pickup 
needle is 11 inches from the centerline of the 
turntable spindle. 

on REPLACEMENT STUDS 
For Main Lever, Cam -end -Gear, or Trip Pawl : 

In automatic record changers of the RP - 
139A, 145, 152, 163, 155, and similar types, 
loosening of the mounting studs on which the 
main lever, cam -and -gear, or trip pawl are 
pivoted may be caused by jamming of the main 
lever against the pawl pin at the end of the 
change cycle due to one or more of the follow- 
ing reasons: 
(a) The long arm of the main lever slides over 

the thin pawl pin instead of pushing against 
it during first half of cycle. Check for bent 
arm on main lever. 

(b) After being cleared out of the way, the 
trip pawl bounces back due to vibration 
(dancing near mechanism, etc.) Check the 

trip -pawl phosphor -bronze spring for suffi- 
cient "drag" or pressure against the pawl. 

(c) The index lever is put into "REJECT" 
position while the mechanism is still in its 
change cycle. Caution customer against 
this. 

Loose studs may be quickly and easily re- 
placed by using special replacement studs that 
are fastened to the motorboard by means of a 
screw and washer. Three different studs are 
available: 

SM 3 322 

Ks 38321 

scRew 
w,ASWeR 

MOTOR 
BOARD 

STUD 

STK 38323 

Stock No. 
38321 Main Lever replacement stud, 

with screw and washer... 
38322 Cant -and -Gear replacement 

stud, with screw and 
washer. 

38323 Trip Pawl replacement stud, 
with screw and washer... 

VHR-202, 207, 407 
50 -Cycle Motor Parts: _ Unit 

List 
Stock No. Description Price 

37943 Bearing Bottom bearing and 
bracket (50 cycle) $ .50 

37945 Field-Motor field - 110 
volts, 50 cycles 7.76 

37941 Motor -105-120 volts, 50 
cycles . 14.00 

37944 Pulley-Motor shaft pulley 
(50 cycle) .35 

37942 Rotor-Motor armature (50 
cycle) 4.25 

Parts originally listed in RP -155 Service 
Notes (VHR-202, VHR-207, and VHR-407) 
are applicable to 110 volts, 60 cycle motor 
only, except Stock No. 37040 Ring, which is 
used on both 60 and 50 cycle motors. 

V-301, V-302 
Mechanical Motor Noise: 

Mechanical motor noise due to armature end 
play sometimes develops with wear in the above 
instruments which use type RP -153 record 
changers. This can be eliminated by tightening 
the armature thrust bearings. Care should be 
taken to avoid making them too tight which 
will cause binding. 

MODELS U-9, U-10, U-12 
Turntable Assembly Stock No. 33899 : 

The turntable and tire assembly Stock 
33899 is superseded by : 

Stock No. 37971-Turntable and spindle, 
tire 

Stock No. 37872-Tire only 

No. 

less 

REPLACEMENT OF RUBBER 

TIRES 
On Turntable Drive Discs: 

Stock No. 37872 Rubber Drive Tire For 
RP -145, U-9, U-10, U-12-List Price, 75c. 

Stock No. 37873 Rubber Drive Tire For 
RP -152 (V200, V205, etc.)-List Price, 75c. 
1. Remove old tire by stretching and pulling 

over drive disc edge. 
2. Thoroughly clean drive disc to remove burrs 

or foreign particles. 

3. 

4. 

5. 

Place new tire over the drive disc. Avoid 
any twisting or excessive stretching of the 
tire. 
Roll disc and tire on a flat clean surface 
while simultaneously applying a slight down- 
ward pressure on the disc shaft. This will 
allow the tire to seat itself properly in the 
"V" shaped groove on the drive disc and 
take up for any uneven stretching of the 
rubber tire. 
Clean rubber tire with carbon tetrochloride 
(Carbona). 
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SUPPLEMENTARY DATA 

VHR-202, 207, 407 
"Rumble": 

Any instrument with the sensitivity and tone 
response of these home recorders is capable of 
picking up the mechanical vibrations of the 
motor. However, due to many preventives 
incorporated in the design of these instruments, 
rumble will not be recorded if the following 
precautions are observed: 

LEVELING-See that the instrument is 
perfectly level. 

FREENESS-Be certain that the motor - 
board and mechanism is "floating" free from 
the cabinet. All four mounting springs should 
be at approximately equal tension. 

FOLLOWER ARM DAMPING WEIGHT -See that the lead weight is in place attached 
to the follower arm underneath the motorboard. 

STYLUS-Make sure that a perfect stylus 
is tightly inserted in the cutter -head. Because 
both stylus and retaining screw are of hard 
steel there is a tendency towards loosening dur- 
ing cutting. Tightness should be checked before 
each cut. 

INPUT LEVEL-Set for sufficient input 
level so that the "Magic Eye" just closes on 
modulation peaks. 

TONE CONTROL SETTINGS - During 
recording, the power -bass control should be 
set for maximum lows, just beyond the click 
of power switch. The treble tone control set- 
ting will depend on the degree of potential 
rumble present. For extreme cases, it should 
be set for minimum highs during recording only, 
in order that the low frequencies in the selec- 
tion or voice may have a full chance to mask 
any possible rumble. 

DEPTH OF CUT-During recording, the 
shavings should be directed towards the spindle 
and prevented from obstructing the cutter path. 
The thickness of these shavings should be about 
that of human hair, or approximately .003 
inches. An additional check on depth of cut is 
to inspect the recording under a magnifying 
glass. The groove width should approach but 
not exceed the distance between grooves. Depth 
of cut may he varied by means of the cutting - 
pressure adjusting screw at the top of cutter 
arm. 

TURNTABLE DRIVE-If rumble persists, 
inspect the idler wheel (between motor spindle 
and turntable) for possible runout, flat spots, 
and scraping against bottom of turntable. 

RECORDING DISCS-Due to variations in 
material composition and hardness among dif- 
ferent types of discs, the same cutting -pressure 
adjustment will not give an equal depth of cut 
on all types. Thus, it may he necessary to change 
the adjustment previously set for one type of 
disc, when recording on a different type. 

Follower -Arm Weight: 
Two other methods, besides the one shown in 

the Service Notes, have been used in attaching 
the lead weight to the recorder follower arm. 
These are indicated in the following sketches. 
All three provide similar results, "C" being 
the method used in latest production. 

I¡ÿl 11I 

A" 
WEIGHT TOP 
Op ARM 

-B. 
WEIGHT UNDERNEATH WEISST ON SIDE 
BOLTS VERTICAL BOLT HORIZONTAL 

Three Mounting Arrangements of 
Follower -Arno Weight on Home 

Recording Models 

The weight is packed separately for methods 
"A" and "B" and must be mounted as shown 
when the instrument is installed in the con- 
sumer's home. Excessive "rumble" occurs 
when the weight is not in place. 

Pickup Arm Starting Spring: 
The pickup arm starting spring in RP -155 

mechanism in the home -recorder models is 
Stock No. 36278. 

Motorboard Mounting Spring: 
Change Stock No. of Mounting Spring from 

31470 to 37878 (4 required). 

RCA MFG. CO., INC. 

RP -145, RP -152 RECORD 
CHANGER 

Centering Motor: 
Should centering of the rotor be necessary, 

it may be accomplished quickly in the follow- 
ing steps: 
(a) Remove the two long machine screws, and 

lift off plastic end cover. 
(h) Loosen the two remaining screws suffi- 

ciently to permit adjustment of stator 
laminations. 

(c) Insert a .010 -inch speaker shim between 
the rotor and each of the four stator field 
poles. Rotor should now be equidistant 
from each pole, and accurately centered. 

(d) Tighten screws and replace plastic cover. 

RP -152 RECORD CHANGER 
Stalling Going into Cycle: 

The mechanism should be loaded with one 
record on the turntable. If stalling going into 
cycle takes place, it is probably due to insuffi- 
cient tension in the main lever spring or booster 
spring (43). An additional metal washer should 
he inserted between the spring and its guide. 

Stalling Coming Out of Cycle: 
If the mechanism stalls just as it is coming 

out of cycle, that is, when the pickup is at its 
farthest distance laterally from the turntable, it 
is probable that there is too much tension in 
the booster spring. Any metal washers in this 
assembly should be removed. 

CAUTION: The mechanism is designed to 
handle a total of 8 -10 -inch records or 7 -12 - 
inch records. 

RP -153 RECORD CHANGER 
Motor Data: 

Should it be necessary to rebuild or service 
any of these motors in the field by replacing 
end heads or using new rotors and shafts, it 
must be noted that the rebuilt motors should 
be operated continuously for at least 48 hours 
before installation. The use of bronze bearings, 
diamond -bored for accuracy, together with the 
burnished steel shaft at the rotor provides a 
very close fit. As a result, the motor must be 
run in approximately 48 hours, after which the 
oil has had a chance to fairly cover all contact 
surfaces of shaft and hearings, and a very 
smooth -operating long life bearing results. 

RP -152, -152A 
Tendency to Stall: 

Some RP -152 and -152A automatic record 
changer mechanisms in Model VA -15, V170, 
V-200, and V-201 use a motor identified by 
stamping number 91706-1. Slow speed and 

Motor Stamped No. 91706-1 
Used in Some RP -152, -152A 
Automatic Record Changers. 

tendency to stall in this motor may be due to 
the motor bearings becoming misaligned with 
respect to the motor spindle. 

In most cases, the motor spindle may be 
freed by tapping the stator laminations while 
the motor is in operation. 

For a permanent remedy it is advisable to 
install an idler wheel assembly to reduce side 
thrust on the motor bearings. The following 
parts are required: 

Unit 
List 

Stock No. Description Price 
1-36274 Idler wheel .55 1-36275 Idler wheel arm .25 2-33726 "C" washer for idler wheel .02 1-30585 Spring for idler .06 
Installation Instructions: 
I. Remove one of the two motor support 

springs. 

TURNTABLE DRIVE DISC 

TURNTABLE 

TURNTABLE 
DRIVE DISC -- 
SPINDLE 

TURNTABLE 
MOUNTING HOLE 

MOTOR SPINDLE -- 
IDLER TENSION SPRING 

MOTOR IDLER WHEEL 
RUBBER 
TIRES 

Arrangement of Idler Wheel Assembly 
to Improve RP -152, -152A Using 

Motor 91706-1 

2. Remove the turntable by removing the 
screw in the turntable spindle drive gear 
below the motorboard. 

3. Mount the idler wheel by means of a "C" 
washer on the single end stud of the idler 
arm. 

4. Install the idler assembly in place on the 
motor board as shown in accompanying 
sketch and fasten by means of the second 
"C" washer. 

5. Connect the tension spring between the end 
of the idler arm and the motorboard pin 
(below motorboard). 

RP -153 (V-301, V-302) 
Motor Hum: 

Excessive hum may be caused by incorrect 
assembly of the rubber grommets on the two 
bolts that fasten the motor -mounting plate to the cabinet. The correct assembly is shown in 
the sketch. The rubber sleeve must be centered 
on the metal spacer so that the motor plate can not come in metallic contact with the spacer. 

RUBBER SLEEVE 
To Br CENTERED 
ON SPACER 

CABINET 
DLOCK 

WRAUSNEás 

SPACER LOCKWASHER-'s."11111 
MOUNTING -- 
SCREW 

SPACER 

RUBBER 
SLEEVE 

WASHER 

RP -155 MOTOR MOUNTING ARRANGEMENT 

Excessive Motor Hum will Result 
in RP -153 if the Rubber Sleeves are 
not Centered on the Metal Spacers. 

V-170, V-200, V-201 
Rumble: 

Rumble is related to motor vibration, com- 
bined with high -gain amplifier, and prominent 
bass response. . 

The vibration of the motor in these instru- 
ments is as low as it can he made: Do not 
replace it to correct rumble. Rather, reduce the 
low -frequency response by shunting a 50,000 - 

ohm i -watt resistor across the crystal pickup 
terminals. 

V -205-A 
Using RP -153 Automatic Mechanism: 

A limited number of V-205 instruments con- 
tain the RP -153 record changer. These are 
labeled V -205-A. Refer to Service Note on 
RP -153 for service data and replacement parts. 
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MODELS 9-54, 9-56 RCA MFG. CO., INC. MODELS 10-35, 10-69 

NEW TYPE AUTOMATIC VICTROLA AND 
ELECTROLA 

The information contained in this Service 
Bulletin is intended as a guide in making adjust- 
ments to the following automatic operating units: 

10-35 above serial number 8126 
10-69 " " " 5001 
9-54 " 6401 
9-56 " 1701 
and later instruments. 

A correct understanding of the operation and a 
complete familiarity with the mechanical parts are 
highly desirable to the proper maintenance of the 
instruments. The instruction books and the follow- 
ing general information and service instructions 
should be read carefully. 

GENERAL 
1. RECORDS-The instruments will not function 

as automatics unless Victor eccentric groove records 
are used. Warped records or those with chipped 
edges or centers should not be used. 

2. LOADING RECORDS-When loading records 
into the magazine, always make certain that the 
records are placed centrally and are pushed back 
until they touch the two record support pins. 
Records should preferably be placed in the maga- 
zine one at a time, and should not be inserted 
while the changing mechanism is in operation. 

3. REMOVING RECORDS-Do not allow more 
than one complete magazine of records (12) to 
accumulate in; the record discharge compartment at 
one time. Damage to the records or to the mechan- 
ism may result if this point is not carefully observed 

48 47 45 43 41 
44 42 40 
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29 
28 
27 

17 1819 202 2223 

Fig. 1-Automatic Mechanism with Motor Board 
Removed 

4. REGULATING SPEED-The speed regulator 
should never be changed except to regulate the speed 
of the turntable to 78 revolutions per minute while 
playing. 

5. SOUND BOX AND PICKUP-Do not drop the 
sound box or the electric pickup forward or backward 
on its stop. If care is not observed, the vertical 
traveling height of the needle may be forced out of 
adjustment, which may, during operation, scratch 
the record or damage the sound box or pickup. The 
instruments should not be operated at any time with 
the sound box or electric pickup turned back to the 
stop. Failure to observe this point may result in the 
sound box or pickup striking the side of the cabinet 
or the lid support, thus "jamming" the mechanism, 
or causing the 12" eccentric stop to be forced out of 
its correct adjustment. 

6. LUBRICATION-Lubrication is an essential 
factor in the operation of the automatic instru- 
ments, and should be given careful attention. It is 
suggested that the motor and automatic mechanism 
be lubricated at least once a month with the proper 
lubricante. If the instrument is being operated in a 
public place on the usual average of eight hours a 
day, this lubrication period should be reduced to at 
least once a week. The oiling diagrams are shown 
in Fige. 20, 21 and 22. 

SERVICING 
Before making adjustments to the mechanism, 

determine first that the trouble is not caused by 
badly warped records, records with damaged centers, 
or with chipped edges. 

SPECIAL TOOLS RECOMMENDED FOR 
ADJUSTING AUTOMATIC MECHANISM 

Name 
I. Screw driver for 10" eccentric stop 
2. Socket wrench for 10" eccentric stop 
3. Right angle screw driver 
4. Tool for removing "C" washers in hopper shafts 
5. Brackets for supporting mechanism out of 

cabinet (3 required) 
6..120" Gauge for record support knives 
7..065"-.070" Gauge for record support knives 
8..120" Gauge for angularity of record support 
9. Socket wrench for spiral cam adjusting screws 

10. Socket wrench for start rod collar set screws 

Part No, 
52323 
52324 
18461 
51719 

51761 
52468 
53370 
52855 
52992 
53306 

All the major adjustments including lubrication 
can be made without disturbing the position of the 
automatic unit in the cabinet. The unit is so 
mounted on steel runners that it can be moved out 
from the back should it become necessary to replace 
any of the parts under the mótor board. Certain 
adjustments can be made by removing the unit only 
part of the way out of the cabinet. 

ú us'unuuN"`"nmimmminc IIIIIIIIIIP 

Fig. 2-Adjusting Sound Box Lift Lever 

1. FAILURE OF NEEDLE TO SWING INTO 
FIRST RECORD GROOVE-If the needle fails to 
swing into the first record groove after striking the 
smooth outside rim: 

a. Determine if the instrument is level by placing a 
spirit level on the turntable. 

b. If the right side of the cabinet is low, raise this side 
slightly by placing a thin wooden wedge or other avail- 
able material under the feet of the lower end. 

c. If the condition is not corrected by the above adjust- 
ment: 

Loosen the lock nut and adjust the sound box lift 
lever adjusting screw as shown in Fig. 2 until there 
1s a clearance of approximately ,," between the 
under side of the taper tube arm casting and the 
top of the sound box lift lever as shown. This 
clearance can be checked by placing a thin piece of 
cardboard between the two points and obeerving 
whether or not there is a dragging on the card- 
board when the tone arm is moved toward the 
center of the record. This clearance is highly 
important and will affect other conditions of the 
mechanism if not properly adjusted. 
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2. EXCESSIVE WEAR ON RECORDS-If excessive wear on the records is noted, the same adjustments 
as described In subject 1 above should be made. It may be possible that the needle will move into the record groove after striking the smooth outside rim, but will cause excessive wear on the record due to a slight contact between the two points shown in 
Fig. 2 where the 22" clearance should exist. 

There are fifteen primary mechanical adjustments to 
the automatic unit. A correct knowledge of these, their 
functions, and the method of procedure as outlined.in the following pages should enable a service man to correct prac- tically any of the more common trouble, with the mech- 
anism. It is suggested that in all cases a complete check of 
the adjustments be made in the order listed below. 

ADJUSTER PURPOSE ILLUSTRATED 
I. Sound box lift 

lever adjust- 
ing screw 

Adjusting proper 
height of needle clear- 
ance above record 

Fig. 2 

- 

2. Sound box 
crook stop 

Adjusting height of 
needle above record 

Fig. 3 

3. Link pin 
adjuster 

Adjusting for proper 
length of stroke on 
pusher plate 

Fig. 4 

4. hopper 
adjusting 
nuts and 
screws 

Adjusting height of 
hopper with respect 
to lift ring 

Fig. 6 

5. Lift ring 
screws 

Adjusting height of lift ring with respect 
to hopper 

Fig. 8 

6. Spiral cam 
adjusting 
screws 

Adjusting height of 
knives on record 
support pins 

Fig. 9 

7. Lift ring 
spring adjust- 
ing nuts 

Adjusting tension of lift ring spring 
No. 69, Fig. 11 

8. Hopper arm 
adjusting 
screws 

Adjusting hopper 
arms onto front of lift ring 

Fig. 10 

9. 12" eccentric Adjusting overall 
horizontal position of 
tone arm 

Fig. 13 

10. 10" eccentric Adjusting horizontal 
position of tone arm 
for 10" record 

Fig. 14 

11. Index trip 
lever 

Adjusting for 10" and 
12" indexing and stop 

Fig. 15 

12. Index lever 
adjusting 
nuts 

Adjusting height of 
index lever 

No. 36, Fig. 1 

13. Reject rod 
collar 

Adjusting for proper 
reject action 

Fig. 16 

14. Latch trip Adjusting for proper 
eject action on 
eccentric groove 

No. 33, Fig. I 

15. Collars on 
stop rod 

Adjusting for proper 
stop action 

No. 86, Fig. 12 

1 
iI 
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Fig. 3-Adjusting Crook Stop 
3. NEEDLE DOES NOT LOWER SUFFICIENTLY 

-When the ,Z" clearance described in c of subject 1 
above is obtained, the clearance between the needle 
point and the record should be approximately ;,¡" on 
the return of the tone arm. If this clearance does 
not exist: 

MFG. CO., INC. 
MODELS 9-54, 9-56 

a. Examine the position of the tone arm cover plats. It should be so placed on the motor board that the tone arm does not touch the plate at any time. The screws in the plate can be loosened if necessary, care being taken not to turn these so far that the nuts on the bottom are dropped, and the plate then moved slightly to allow clearance of the tone arm. Re-tig.tten the screws securely when the proper clearance has been obtained. 
b. Examine the sound box or pickup crook stop. Loosen the lock nuts and turn the stop screw, which is an eccentric, until the proper lowering has been ob- tained. Re -tighten the lock nut when the proper lowering has been obtained. See Fig. 3. 

4. NEEDLE DOES NOT CLEAR RECORD-If the tone arm does not rise sufficiently for the needle to clear the record on the return of the tone arm: 
a. Examine the position of the tone arm cover plate and the crook stop making the same adjustments as de- scribed in subject 3 above except that the eccentric screw must be turned in the opposite direction. 
b. If the condition is still not corrected, particularly if there seems to be a sluggish action of the return of the tone arm, remove the sound box lift lever spring shown in Fig. 2, and increase its tension by shortening the straight section of the spring, bending It nearer the coiled section. 

--- LIKK PIK CLUSTER 
LOCK SCEE1e 

Fig. 4-Adjusting Link Pin Adjuster 
5. LIFT RING DROPS SLIGHTLY WHEN DE- 

SCENDING-If the lift ring suddenly drops about 
y" when first starting down, make the following 
adjustments: 

a. Remove the turntable. 
b. Loosen the lock screw in the link pin adjuster as shown 

in Fig. 4. 

c. Turn the mechanism until the main elide to in its 
extreme forward position. 

d. Turn the link pin adjuster until the rollers of the lift lever mechanism 48, Fig. 1, are in the slots pres- 
sing against the extreme end of their track (cam). 
NOTE-Do not advance the adjuster so far that the 
oilers are too tight against the end of the cam since 

there will be a strain and possible binding of the 
entire mechanism. 

e. Re -tighten the lock screw. 

6. LIFT RING FAILS TO REMOVE RECORD- 
If the lift ring fails to remove a record, 

a. The record may be warped. Place the record on a flat solid surface in a warm room, and weight the record with books or other records. 
b. The vertical height of the hopper (magazine) with respect to the lift ring Is not correctly adjusted. 

1. Loosen the hopper support screws as shown In Fig. 6. 
2. With the lift ring in its highest position, turn the hopper adjusting nuts so that the top sur- face of the hopper is exactly flush with the top of the lift ring. A straight edge can be used 

as a gauge for this height. It should be placed 
across the two surfaces as shown in Fig. 7. This 
same method should then be used for gauging the height on the opposite side of the hopper. Turn the hopper support screws so that there 
can be an additional upward movement of the hopper of approximately ,," on each side with 
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Fig. 5-Automatic Unit Front View 

the hopper resting on each top adjusting nut. 
This amount of play will prevent any possible 
binding of the lift ring and hopper. Adjust the 
lift ring screws as shown in Fig. 8. until the ends 
touch the under side of the hopper when the 
ring is in its highest position. 

3. Note the action of the knives on the record 
support pins. The height of these should be 
tested by means of the gauges 52467, 52468 and 
52855. Pushing the top of the record support pins 
down, insert the .065"-.070" gauge. Part 53370, 
under each knife. This adjustment should be 
made when lift ring is up and knives turned 
inward. If the knife is too high or too low, it 
should be bent slightly by prying with a screw 
driver until the proper height is obtained. 
Part 52855 can be used to obtain the 
proper angularity as well as the .120" height. 
With the lift ring down, insert the gauge 5n55 

Fig. 6-Adjusting Height of Hopper 

Fig. 7-Straight Edge on Lift Ring 

as shown In Fig. 9. There should be no play in 
the height of the knives and the sharp edge 
should be against the curved surface of the 
gauge. If this condition does not exist, loosen 
the set screws in the spiral cams as shown in 
Fig. 9. Using a socket wrench such as part 52992, 
make the necessary setting of the knives, pushing 
the spiral cams toward the back center of the 
mechanism, and then re -tighten the set screws. 

7. LIFT RING REMOVES TWO RECORDS-If 
two or more records are entirely removed from the 
hopper and deposited on the lift ring at the same 
time: 

a. Records are improperly loaded. (See Subject 2 under 
GENERAL). 

b. Hopper improperly adjusted with respect to lift ring. 
See b of subject 6 above. 

c. Hopper arm improperly aligned, allowing the two 
bottom records to pass under the arms. Lower the 
hopper arms by turning the small adjusting screws 
as shown in Fig. 10, so that both hopper arm spacers 
touch the lift ring when the latter is in its raised 
position and there are no records in the hopper. Spac- 
ing for gates on hopper arms should be between .093" 
and .107". 

8. RECORD CENTER FAILS TO ALIGN WITH 
TURNTABLE SPINDLE-The mechanism is de- 
signed to allow a 10" record to fall directly over the 
turntable spindle and a 12" record to fall " in back 
and then fall of its own weight forward over the 
spindle. If this condition does not exist: 

a. Records are not properly loaded in hopper. 
b. Record is warped. 

Fig. 8-Adjusting Lift Ring Screws 

c. Record guide pins 74 or 75, Fig. 11, not fitting proper- 
ly in holes of lift ring. This fit should allow a free 
vertical motion of the pins, but a minimum side mo- 
tion. 

d. Hopper improperly adjusted with respect to lift ring. 
Make the same adjustment as described in b of subject 
6 above. 

e. Note the position of the record pusher pins on the back 
edge of the record. If both pins do not touch the back 
edge of the record as the latter is being moved into 
position, loosen the upper screw In the pusher plate, 
and adjust the plate until proper contact is made, or, 
if one of the pins is below the record, bend the pusher 
spring slightly until proper contact is made. 

9. LIFT RING RISES TOO SLOWLY-If the lift 
ring rises too slowly with a resulting strain on the 
mechanism, or if it descends too fast, increase the 
tension of the spring 68, Fig. 11, in the back of the 
mechanism in the following manner: 

a. Loosen the two lock nuts on the eye screw. 
b. Increase the spring tension by turning first the top and 

then the bottom lock nut toward the eye in the screw. 
c. Test the adjustment by trial until the proper rising of 

the lift ring has been obtained and the ring descende 
slowly without a record. The ring should slightly over- 
balance the spring when the former is in its lowered 
position. 

10. LIFT RING RISES TOO FAST-If the lift 
ring rises too fast, if it descends too slowly, or if it 
touches the under side of the record on the turn- 
table during playing, decrease the tension of the 
spring 68, Fig. 11, in the following manner: 

a. Loosen the two lock nuts on the eye screw. 
b. Decrease the spring tension by turning first the bottom 

and then the top lock nut away from the eye in the 
screw. 

c. Test the adjustment by trial until the proper rising of 
the lift ring has been obtained, and the ring descends 
slowly without a record. 

11. LIFT RING VIBRATES IN DESCENDING- 
If the lift ring does not descend evenly: 

a. 011 the bearings of the lift lever rollers. 
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Fig. 9-Gauging Record Support Pin Knives 

b. Examine the pusher plate and the portion of the lift ring over which the plate moves, noting if there is any binding between the two when the pusher plate is advancing. Usually if there is contact between the two, 
a worn line will be noticeable on the lift ring, beina produced by the contact of the bottom of the plate on the lift ring. This condition can be readily eliminated 
by bending up the plate slightly on the side which is touching the ring. 

c. Examine the pusher slide, noting if it is properly lubri- cated or if there is any grit or other foreign matter in the channel of the slide. It is important that this channel be clean and well lubricated at all times. 

Fig. 10-Adjusting Hopper Arm Screws 
72 737475 76 77 78 79 80 

64 65 66 67 686970 71 

Fig. 11-Automatic Mechanism Back View 
12. NEEDLE LOWERS OUTSIDE 12" RECORD 

DIAMETER-Should the needle fail to lower on the 
smooth outside rim of a 12" record, but lowers out- 
side the : ecord: 

a. Loosen the clamping screw for the eccentric screw, 32, 
Fig. 1, in the taper tube arm casting with a short 
screw driver. 

b. With a small rod or nail turn the eccentric adjust- 
ment as shown in Fig. 13. 

c. Check the setting after successive trials until the proper 
position is obtained, and then re -tighten the clamping 
screw securely. 

MODELS 9-54, 9-56 

8 82 83 84 85 06 87 88 
Fig. 12-Automatic Unit Side View 

d. If the needle does not fall at the proper position on a 
10" record after making the above adjustment, refer to Fig. 13. 

1. Place a socket wrench such as part 52324 over the 
lock nut on the under side of the 10" eccentric stop 35, Fig. 1, and a short screw driver such as part 52323 down through the hole in the motor 
board and into the slot of the 10" eccentric stop. 

2. Loosen the lock nut and turn the eccentric in either direction as may be required. 
3. Make a teat after each successive trial until the proper setting has been obtained. 

13. NEEDLE LOWERS INSIDE 12" RECORD 
GROOVES-If the tone arm swings inwardly too far 
before the needle lowers on a 12" record, but not as far as the 10" position: 

a. Make the same adjustments as described in subject 12 above, but turn the 12" eccentric in the opposite direction. 
b. Check the 10" position, making any necessary adjust- ments as described in d of subject 12 above. 

14. NEEDLE LOWERS OUTSIDE 10" RECORD 
DIAMETER-Should the needle lower outside the 
diameter of a 10" record, but lowers properly on a 
12" record, make the same adjustments as described 
in d of subject 12 above. 

15. NEEDLE LOWERS INSIDE 10" RECORD 
GROOVES-Should the needle lower inside the 
record grooves of a 10" record, but lowers satisfac- 
torily on a 12" record, make the same adjustments 
as described in d of subject 12 above. 

ECCENTRIC STOP 

Fig. 

-Adjusting 12" Eccentric Stop 

16. FAILURE TO SELECT 10" AND 12" POSITION -If the mechanism does not select the 10" and 12" 
position, that is, if the needle lowers in the 10" 
position on a 12" record, or on the rubber support 
block when a 10" record is on the turntable: 
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a. Records are improperly loaded in hopper. 
b. Tighten the set screw on the index lever trip cam, 

shown in Fig. 15, so that it is against the flat of the 
index trip lever shaft. Loosen the lock nut in the 
index trip lever as shown in Fig. 15, and adjust the 
screw until the inside pin lowers on the stop lever and 
the outside pin lowers in the larger slot of the index 
lever when the lift ring comes down without a record. 

Fig. 14 -Adjusting 10" Eccentric Stop 
c. If the mechanism still falls to select property, adjust 

the lock nuts 36, Fig. 1, over the index lever so that 
the taper tube return lever strikes near the top of the 
12" stop face on the index lever casting 41, Fig. 1, 
when set for a 12" record and the approximate mid- 
point of the 10" eccentric stop pin when set for a 10" 
record. 

17. FAILURE TO REJECT RECORD -If the auto- 
matic mechanism does not trip when the "Reject" 
button is pressed, and the record is therefore not 
rejected: 

a. Note that the condition is not caused by a wire be- 
tween the reject rod collar 87, Fig. 12, and the fork 
portion of the trip lever. 

b. If the condition is not yet corrected, loosen the set 
screws in the collar as shown in Fig. 16, using a socket 
wrench such as part 53306, and set the collar approxi- 
mately 3f" away from the trip lever. Re -tighten the 
set screws. 

18. CONTINUED REJECTION -Continued rejec- 
tion may be caused by any one of the following: 

a. Collar on reject rod set too near trip lever, preventing 
latter from disengaging from end of pawl. 

b. "Start" and "Reject" button stuck or binding. 
c. Pawl 23, Fig. 1, sticking between teeth of clutch wheel. 

d. Mechanism improperly timed. (See subject 26, below). 

SET SCREW 

INDEX TRIP 
LEVER 

STOP LEVER 

ee di III INDEX LEVER 
,.,, 

Fig. 15 -Adjusting Index Trip Lever 
19. FAILURE TO TRIP ON ECCENTRIC GROOVE 

-If the mechanism does not trip when the eccentric 
groove is reached: 

a. Observe the action of the sound box crook, noting if It 
is too loose on the tone arm. The crook should be so 
tightened that it is free to move up and down, and yet 
sufficiently tight to prevent any side motion. 

b. If the crook is found to be correct, remove the back of 
the cabinet, and with the aid of a flashlight, observe 
the action of the latch trip blade 33, Fig. 1, which 
is mounted on the 12" eccentric screw 32, Fig. 1. If the 
blade does not make contact with the latch plate. 
loosen the screws in the latch trip, and move the 
blade until proper contact is made with the plate. 

20. FAILURE TO EJECT -If the eject lever 9, 
Fig. 1, fails to remove a record from the turntable, 
and the record lift ring raises the record, eliminate 
any binding in the eject lever cam 6, Fig. 1, near 
the end of the eject lever, by prying the cam away 
from the lever with a screw driver. The cam may be 
stuck slightly because of dirt or other foreign matter 
becoming lodged between it and the eject lever. 

21. SLUGGISH ACTION OF EJECT MECHANISM 
OR RECORD EJECTS TOWARD FRONT OF CABI- 
NET -If the record is not entirely ejected from the 
turntable before the lift ring starts to rise, or if a 
record is ejected toward the front of the cabinet 
rather than in the discharge compartment: 

a. Note the height of the record on the motor spindle, and 
compare this height with the correct height as shown 
in Fig. 17. If the record is considerably lower, raise the 
height by placing one or more cork or fibre washers, 
part 51870, under the turntable. 

b. Examine the leather on the end of the eject lever. If 
this is worn smooth, roughen It by scraping with a 
sharp knife or file. 

Fig. 16 -Adjusting Reject Collar 
22. FAILURE TO START -If the mechanism fails 

to start, look for any of the following: 
a. Open circuit in power supply. Check all plug connec- 

tions both inside and outside the instrument. 
b. Defective motor coil. 
c. Open or shorted 3 Mfd. condenser. 
d. Start switch position 83, Fig. 12, out of adjustment, 

preventing switch slide 81, Fig. 12, from tripping 
switch. 

e. Defective start .witch 83, Fig. 12. 

23. FAILURE TO STOP WHEN STOP BUTTON 
IS PRESSED -The mechanism will not stop if the 
button is pressed during the cycle until the cycle 
is completed. If the mechanism still fails to stop, 
look for any of the following: 

a. Defective start switch 83, Fig. 12. 
b. Defective cycle completing switch 15, Fig. 1. 

c. Improper adjustment of mechanical connection 
between stop lever 44, Fig. 1, and start switch. When 
facing the back of the mechanism, adjust the right 
hand collar on the stop shaft until the collar on the 
stop rod just touches the stop arm on the switch 
when the stop button is out. 

CaleNeenr 

Fig. 17 -Correct Height of Record on 
Turntable Spindle 
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24. FAILURE TO STOP AFTER LAST RECORD - 
If the mechanism fails to stop after the last record 
has been played, look for any of the following: 

a. Improper adjustment of index trip lever, Fig. 15. See 
b, subject 16, above for proper adjustment. 

b. Defective start switch 83. Fig. 12. 

c. Defective cycle completing switch 15, Fig. 1. 

25. PICKUP SHORTING SWITCH FAILURE -If 
the pickup shorting switch fails to open before the 
needle reaches the first music grooves, or fails to 
close after the eccentric groove has been reached: 

a. Remove the turntable. 
b. Loosen the screws in the switch with a small right 

angle screw driver, and adjust the position on the 
switch until the contacts are approximately h" apart 
when the tone arm is in the playing position. 

c. Examine the bakelite arm of the switch, noting if there 
is any binding. Such binding should be removed by 
prying the arm loose with a screw driver. 

26. TIMING MECHANISM -When the motor or 
any of the gears have been removed, it will be neces- 
sary to re -time the mechanism in the following 
manner: 

a. Remove the turntable. 
b. Turn the mechanism by hand until the roller A, Fig. 

18, is engaged in the slot B of the cam gear C. 
c. Loosen the set screw in the clutch wheel D, lift the 

wheel, the pawl and pawl carrier E, and turn the latter 
until the roller F is in line with the slot G. 

d. Lower the pawl and pawl carrier and the clutch wheel, 
and then re -tighten the set »crew, aligning the screw 
with the spot in the motor spindle. 

Fig. 18 -Method of Timing Gears 

27. POOR TONE QUALITY IN 10-35 AUTO- 
MATIC ORTHOPHONIC VICTROLA-If the tone quality of the Automatic Orthophonic Victrola instrument is not up to standard: 

a. Replace sound box, bearing in mind if this is done that it may be necessary to re -adjust the tone arm as described in subject 3 above. 
b. If replacing the sound box does not correct the quality. it is possible that there is an air leak in the sound system between the end of the type arm and the horn. 
c. Remove the sound box from the tone arm. Blow smoke lightly into the tube, taking care not to use too great force since the grease seal around the joint at the base of the tone arm may otherwise become broken. Smoke can be seen escaping where the leak exists. 
d. If the above tests show an air leak at the joint between 

the sound box crook and the tone arm: 
1. Remove the crook, and distribute firm cup 

grease around the joints in the sleeve inside the tone arm. 
2. Replace the crook, again teat for air leaks. 

e. If the leak has been found to exist in the joint at the 
base of the tone arm: 

1. Remove the tone arm by taking out the three 
screws. 

2. Remove the spring 39. Fig. 1. 
3. Distribute firm cup grease around the two sur- 

faces as shown in Fig. 19. 
4. Replace the tone arm, and again test for air leaks. 

NOTE -Victor motor grease should not be used to seal joints as described above since this grease 
is too light for the purpose. 

SEA1flIßJ0p1I 

Fig. 19 -Tone Arm Removed, Showing Grease Seal 

g 

If the leak has been found to exist between the top of the horn elbow casting and the horn elbow flange: 
1. Remove the screws which hold the automatic 

unit to the cabinet. 
2. Remove the three screws which hold the flange 

to the unit. 
3. Lift the back of the automatic unit slightly, 

and then lift the flange from the horn elbow 
casting. 

4. Place firm cup grease around the inside surface 
which fits over the top of the horn elbow casting, 
and around the under aide of the felt washer. 

5. Place shellac over the fibre washer which seals 
the joint between the flange and the automatic 
unit. 

6. Replace and re -connect the flange. 
7. Replace the motor board screws. 

If the air auk has been found to exist in the joint 
between the horn elbow and the horn: 

1. Tighten the four screws in this joint. 
2. If this does not correct the leak, remove the four 

screws. 
3. Remove the screws which hold the automatic unit in the cabinet as described in f above. 
4. Lift the automatic unit about two inches and 

support it in this raised position. 
5. Remove the fibre gasket and shellac both its 

surfaces. 
6. Replace the gasket and screws, and then tighten 

the joint securely. 

It is suggested that in all cases a small amount of 
grease or oil be placed around the end of the sound 
box crook so as to seal the joint between the sound 
box and the crook. 

28. REMOVING MECHANISM FROM CABINET 
-Whenever possible, removal of the unit from the 
i;abinet should be avoided. Certain adjustments to 
the controls on the control escutcheon will necessi- 
tate removing the mechanism part of the -way out, 
and certain replacements will necessitate removing 
the unit entirely from the cabinet. The following 
is the procedure: 

a. Remove the back of the cabinet. 
b. Remove the four screws, at the sides of the motor 

board. NOTE -The automatic mechanism is sup- 
ported to the motor board with three screws. Do not 
attempt to remove the motor board until the unit 
has been removed from the cabinet. The two back 
screws are fastened with lock nuts which must be 
removed before the screws can be taken out. 

c. On 9-U, remove the two support rods in the back of 
the unit. This can be done by turning the top nut to 
the upper end of the threads on the rod, loosening the 
lower nut slightly, and turning the rod until it can be 
dropped down and pushed over sufficiently to clear the unit when the latter is removed. 

d. Disconnect the power plugs from the unit and from the 
power -amplifier (in the Electrola models). 

e. On the automatic Electrolas, remove the pickup ter- 
minal strip from the cabinet partition and the ground 
lead from the terminal strip to the back support of the unit. On 9-54, remove ground lead from control panel 
to radio terminal strip at the latter point, marking 
the terminal so that the lead can be properly replaced. 

f. On the 10-35, remove the horn elbow. 
g Pull the unit out from the back of the cabinet. It is 

suggested that three metal supports such as part 
51761. be used to hold the unit after it has been re- 
moved from the cabinet. 
When replacing the unit in the cabinet, great care 
must be observed that the start switch 83; Fig. 12, is 
not pushed against any part of the cabinet and its 
position thus altered. 
When replacing the 10-35 unit, be sure that the sealing 
washer between the horn and the unit is re-shellaced 
and properly placed and the screws securely tightened 
to form an air tight joint. 
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29. REMOVING MOTOR BOARD FROM MECH- 
ANISM -Certain replacements will require the 
removal of the motor board from the mechanism 
after the latter has been removed from the cabinet. 
The following parts should first be removed in the 
order listed: 

a. Sound box or pickup from the tone arm. 
b. Speed regulator screw. 
c. Turntable. 
d. Tone arm cover plate. 
e. Spring washers, one on each hopper shaft as indicated at 66, Fig. 11. Push washers from the shaft with a thin blade or special tool such as part 51719. 
f. The two hopper support screws 80, Fig. li. 
g. The three screws which hold the automatic unit to the motor board. 

Ott AIDER 

ON rFARINGS LUGegFE TEETN OF GEARS 

MiX WOO »MR GRIME 

Fig. 20 -Oiling Diagram Automatic Mechanism 

Proceed In the following manner to remove the 
motor board: 

h. Push the two hopper shafts 71, Fig. 11, inwardly as far 
as possible. 

i. Turn the automatic mechanism by hand until the lift 
ring is in its raised position. 

j. Move the record pusher slide cam 56, Fig. 5, forward 
and at the same time raise the lift ring back far enough 
to allow the motor board to be removed. 

k. Lift the motor board high enough to clear the hopper 
supports 7, Fig. 1, and then carefully turn the board at 
the same time to allow it to clear the tone arm. 
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Fig. 21 -Oiling Diagram Induction Disc Motor 

30. LUBRICATION -A hollow motor spindle with 
openings at the various bearings permits lubrication 
of these parts as well as the back governor bearing 
from the oil hole shown in Fig. 20. The front gov- 
ernor bearing, the governor friction sleeve, and 
friction leather can be lubricated by inserting a 
long spout oil can down through the hole in the 
top of the mechanism below the intermediate gear. 

011 BEARINGS, GOVERNOR FRICTION LEITHER 

AND FRICTION SLEEVE 

USE VICTOR MOTOR GREASE 

IN GREASE CUPS 

LUBRICATE SPIRAL OF SHAFT ARO TEETH Of GEARS MTN OIL BEARINGS 
VICTOR MOTOR GREASE 

Fig. 22 -Oiling Diagram Universal Motor 

Name of Part PARTS LIST 
1. Record Locating Pin (R. H.) 45. Latch Lever 

Record Locating Pin (L. H.) 46. Index Lever Trip Cam 
2. Hopper Arm (R. H.) Screw 

Hopper Arm (L. H.) 47. Link Pin Adjuster 
4. Spiral Cam (R. H.) Washer 

Spiral Cam (L. H.) Screw 
Spiral Cam (L. H.) Lock Washer 

5. Set Screw 48. Lift Lever (Complete) 
6. EjectotLLever Cam 49. Hopper Adjusting Nut 
7. H Support 

Lock Washer 50. Nut 
Nut 51. Motor Board (complete) 

8. Leather 52. Lift Ring Stop Screw 
9. 

10. 
Eject Lever (Complete) 
Rubber Pad Nut 

11. Switch Plate S3. Turntable 
12. Trip Lever 54. Rubber Stop Pad 
13. 
14. 

Clutch Wheel 
Spring 55. Motor Board Screw 

15. Cycle Completing Switch Lock Washer 
16. Screw 56. Pusher Slide Cam 
17. 

Lock Washer (I need) 
Start and Reject Rod 57. Rubber Button 

18. Screw (2 used) 58. Speed Regulating Screw 
19. Control Panel (10-35) Spring 

(10-69) 
(9-M) 59. Sound Box Lift Lever Spring 
(9-56) 60. 10" Spring 

20. Stop Push Rod (10-35) Screw 
(9-54) 
(9-56) Nut 

(10-69) 61. 17' Spring (Same as No. 60) 
21. Intermediate Gear 62. Taper Tube Cover Plate 
22. 
23. 

Clutch Release Lever 
Pawl and Pawl Carrier 63. Screw (2 used) 

24. Spring Lock Washer 
25. Main Slide (Complete) Nut 
26. 
27. 
28. 
29. 

30. 
31. 
32. 
33. 

34. 

35. 

36. 
37. 

Gear 
Main Slide Spring 
Connector Link 
Eccentric Stop Lever Bracket 
Stop Lever Trip Plate 
Screw 
Nut 
Lock Washer 
Sound Box Lift Lever 
Taper Tube Return Lever 
12' Eccentric Screw 
Latch Trip Blade 
Screw (2 used) 
Washer (2 used) 
Spring 
Washer 
10" Eccentric Stop 
Nut 
Lock Washer 
Nut (2 used) 
Sound Box Operating Lever 
Adjusting Screw 

64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 

73. 
74. 
75. 
76. 

77. 

78. 
79. 
M. 

Motor Board Screw 
Rubber Washer 
Spring Washer 
Mechanism Support 
Lift Ring Spring 
Nut (2 used) 
Eyebolt 
Hopper Shaft 
Hopper Pin 
Nut 
17' Record Stop Pin 
17' Plunger 
1V' Plunger 
Pusher Plate (complete) 
Pusher Plate Screw 
Record Tension Spring Clamp 
Screw (2 used) 
Screw 
Record Tension Spring 
Screw 
Hopper Support Screw 

Nut 81. Switch Slide 
38. Taper Tube (Complete) (10-35) 82. Switch Plate (Complete) 

Electrola 83. Start Switch 
39. 
40. 

Spring 
Hopper (Complete) 

84. 
85. Start and Reject Rod 

41. Index Lever (Complete) 86. Stop Rod 
42. Index Lever Extension 87. Reject Rod Collar 
43. Index Trip Lever Screw (2 used) 
44. Stop Lever 88. Nut 

Start and Reject Button 

The mechanism should be oiled at least once a 
month, and in commercial installations, playing 
an average of eight hours a day, this period should 
be reduced to once a week. The gears and spirals 
should be greased once every six months. 
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INDUCTION DISC ELECTRIC MOTOR 

The induction disc motor is for use on all Victor 
electric instruments operating on 105 to 120 volts, 
25 to 60 cycles, alternating current, and consumes 
approximately 50 watts power. The following 
motor coils are in use, depending upon the service 
to which the motor is applied. 
Coil 
No. 1 

No. 2 

No. 3 

Part Number 
16355 
17576 
17860 

For 105 to 120 Vola 
40 to 60 Cycles 
25 to 30 Cycles 
40 to 60 Cycles* 

FOR OPERATION ON 40 CYCLES-The 31 ohm 
resistor unit, part 19490, should be connected in aeries 
with the induction disc motor. Fig. 2 shows the 
tapped resistor connected in the motor circuit. For 
convenience in removing the motor board at a later 
time, it is suggested that the resistor be connected 
in one side of the line between the attachment plug 
and the motor plug. The 21 ohm connection is for 
110 to 115 volts, 40 cycles, and the 31 ohm connec- 
tion for 115 to 130 volts. The earlier type redstor 
with the pig tail terminals is connected in the same 
manner as the 31 ohm connection shown, but does 
not have the resistance tap. When operating instru- 
ments equipped with a power -amplifier unit on 40 
cycles, the resistor should be connected in the motor 
circuit only, and not in the power circuit to the 
power -amplifier unit, nor in the main power supply 
circuit. In all cases the resistor should be mounted 
as far away from the motor as possible. 

'Heavy duty for use on Automatic instruments. 

FOR OPERATION ON HIGH ALTERNATING 
CURRENT VOLTAGES-The following .250 kva 60 
cycle transformers are available, and will supply 
sufficient power to operate a complete electrical 
reproducing instrument or power -operated radio 
combination. 

Part Number 
17726 
18423 
17912 

For Operation On 
220 Volts. 60 Cycles 
200 Vola, 60 Cycles 
150 Vola, 60 Cycles 

Fig. 1 

PARTS LIST 

See Parts Catalog when ordering replacements, 
as some of the items shown will be furnished only 
in assemblies. 

Name of Part 
1. Inductor 40-60 Cycles 
2. Fuse Mounting (Early Type Motors) 
3. Governor Spring 
4. Governor Set Screw 
5. Fuse (Early Type Motors) 
6. Turntable Spindle Adjusting Screw 
7. Top Plate 
8. Connector Wire 
9. Connector Wire Clip 

10. Inductor Screw 
11. Terminal Block 
12. Moulding 
13. Motor Cord 
14. Regulator 
15. Regulating Shaft 
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16. Speed Indicator (Early Type Motors) 
17. Governor 
18. Governor Bearing (Grooved) 

Governor Bearing (Plain) 
19. Regulating Lever 
20. Motor Board Bolt (Short) 

Motor Board Bolt (Long) 
21. Felt Washer 

Steel Washer 
22. Lock Washer (New Style) 

Lock Washer (Old Style) 
Nut 

23. Governor Ball 
24. Governor Spindle 
25. Governor Driving Gear 
26. Turntable Spindle 
27. Rotor Disc 

MOTOR 

MOTO 
TERMINA 

STRIP 

Fig. 2 

ATTACHMENT 
PLUG 

RESISTOR UNIT 
MOUNTED ON 
SIDE Or CABINET 
OR MORN 

SERVICING 

The induction disc motor will not require any 
great amount of servicing, and if properly lubricated 
at least once every six months, the motor should 
run for years without attention. It should be 
remembered that two of the most common causes 
of motor failure are incorrect power voltage and 
lack of lubrication. 

Too high voltage will cause the motor coils to heat 
excessively and thus destroy the insulation and dry 
the lubrication. Too low voltage will cause a lack 
of power and unstable operation. When servicing 
the induction disc motor, always check the power 
line voltage at the socket to which the motor is 
connected and if possible while the motor le run- 
ning. This voltage should be between 105 and 120 
volts. The servicing which the motor may require 
la in general of a minor nature, and in most cases 
adjustments will be mechanical rather than elec- 
trical. 

1. LUBRICATION-In the majority of cases, the 
only servicing which the induction disc motor will 
require is proper lubrication. It is important that the 
motor be lubricated at least once every six months 
and with the proper lubricants. A motor lubricating 
diagram is shown in all instruction books. Victor 
Motor Grease should be used on the teeth of the 
governor drive gear and governor spiral. Lubricate 
the governor bearings, governor friction sleeve, and 
upper and lower turntable spindle bearings with 
Victor Motor Oil. If this oil is not available, a similar 
high grade oil of equal body can be used. Do not use 
an oil of a thinner body as this may prove injurious 
to the motor. Neat's Foot oil is recommended for 
lubricating the governor friction leather. 

2. OPEN CIRCUITS-If the motor fails to start, 
the wiring should be carefully checked for open 
circuits. Connect a lamp in series with the 110 volt 
line, and teat between the various external connec- 
tions, the switch, and the fuse (if one is used). If 
these connections test correctly, teat between the 
two terminals of each coil. Failure of the lamp to 
light will indicate a burnt out coil, or a broken 
wire within one of the coils. If the motor runs 
intermittently, and the external wiring checks 
correctly, there is likely a broken connection or 
wire in one of the coils. 

©John F. Rider 
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110 VOLT TtRM1Tel 

Fig. 3 
3. REPLACING COILS-When replacing or changing coils on the induction disc motor, the following procedure should be used: 

a. Remove the motor board from the instrument. 
b. Tag all wires so that they can be properly replaced. 
c. Disconnect the wires from the 110 volt terminals shown in Figs. 3 and 4. 
d. Remove the three screws holding the motor coil to the frame or top plate. 
a. Lift the coil from the motor and replace with the new coil. 

4. FAILURE TO MAINTAIN CONSTANT SPEED -There are three points to be checked if the motor 
fails to maintain constant speed. 

a. Hardened or Gummed Lubrication-Hardened lubrica- tion will cause the motor to be unstable. Examine the moving parts; if necessary, remove them and wash with kerosene. Replace the parts and lubricate them as described in subject I. 
b. Shifting of Motor on Motor Board-In some cases a slight shifting of the motor on the motor board during ship- ment will cause binding. Loosen the three motor board screws, and re -tighten, alternately, while the motor is running until the binding has been eliminated and the motor runs steadily. 
c. Weak Coils-A third and less frequent cause of speed variation is weak motor coils. If the lubrication and mounting of the motor have been examined as described in sections (a) and (b) above, and the condition still exists, replace one or both of the motor coils as described in subject 3. 

5. REMOVAL OF DISC-The motor disc and the 
governor drive gear are each fastened to the turntable 
spindle with set screws. When removing the disc, 
loosen the two set screws, and pull the spindle away from the top plate. Care should be observed that the ball bearing on which the lower end of the spindle rests is not lost. When replacing the disc, it will be noted that the spindle is spotted for the governor drive gear and disc set screws, and that 
these spots are in line with the pin on the turn- table spindle. 

Note:-On the Model 91 motor it is necessary 
to remove one of the coils before the disc can be removed. 

6. ADJUSTING POSITION OF DISC-The disc should be properly aligned between the upper and lower section of each coil so that it does not touch the iron core of either and does not cause binding of the governor gears. In case the disc rubs against the iron, it should be adjusted by means of the 
spindle adjusting screw 6, Fig. 1, in the top plate. 
Loosen the lock nut and turn the screw until the 
disc is evenly spaced between the upper and lower 
coils. 

7. REDUCING HUM-There are a number of causes for hum in the induction disc motor, but in most cases any existing hum can be eliminated by proper adjustment. 
a. Loose Coil Winding on Iron Core-This condition can be corrected by forcing a small wooden wedge between the out- side of the coil and the core. It may be necessary to wedge both the upper and lower sections of each coil. 
b. Coil Loose on Top Plate-The three screws holding the coil on the top plate should be tightened securely. 
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c. Loose Laminations of Iron Core-The bolts clamping the iron core laminations together should be tightened securely. In some cases, however, it may be found that the hum can be minimized by adjusting the tension of these bolts. 
d. Motor Not Fastened Securely to Motor Board-Make certain that the nuts holding the motor to the motor board are fastened securely and with equal tension and that the felt washers between the motor and the motor board are not in- jured. 
e. Motor Not Properly Secured to Cabinet-In many cases motor hum can be eliminated or minimized by adjusting the four corner screws which hold the motor board to the cabinet. Placing a piece of felt between the motor board and the motor board rail will often help to eliminate hum. 

8. REDUCING MECHANICAL NOISE-There are several features which may cause motor noise other than a hum. 

Fig. 4 
a. Governor Springs-A noise or rattle may sometimes be caused by loose or broken governor springs. Tighten all the governor spring screws as shown in Fig. 4. If this does not psto the noise, loosen the screws on the disc end of the governor 
nits and allow the motor to run for a minute or so to allow springs to assume their correct posittan. Stop the motor and re -tighten the screws. If any of the springs are broken or badly out of balance, they should be replaced. Removal of the governor can be accomplished by loosening the two governor bearing screws, one at each end of the shaft, and lifting the governor from the frame. 

b. Governor Thrust Bearing-The thrust bearing at the disc end of the governor may sometimes cause noise while the motor is running. Hold one finger over the end of the bearing, and loosen the set screw which holds the bearing in position. Adjust the bearing to the most quiet running position, and re -tighten the set screw. 
c. Governor Spindle-A bent governor spindle will cause binding in the gears and bearings as well as a noise. The bent spindle should be replaced with a new one. 
d. Governor Driving Gear-Remove the turntable spindle as described in subject 5 above and examine the gear for wear. If the wear on the teeth is greater on one side than on the other. the turntable spindle is bent. The gear should be replaced. 
e. Turntable Spindle and Disc-A bent turntable spindle or a bent or improperly adjusted disc will cause noise. The bent spindle may cause the disc to rub against the iron core of one of the coils as described in subject 6 above. A bent spindle can be detected by placing a pencil flat on the motor board with the point against the spindle. If the pencil point touches the spindle on one side only while the motor is running, the spindle la bent and should be replaced. 

00000006600000000000 66O00606006060ú 06007 
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Fig. 5-Wiring Diagram of Victor 

Induction Disc Motor 

9. SPEED REGULATION-The governor will maintain a constant speed of the motor within a range of sudden voltage changes of 15 volts, providing all parts are correctly adjusted. All the points men- tioned in subject 8 above will have a certain effect upon the regul9tion of speed and should be taken into account even though there is no actual mechanical noise present. 
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UNIVERSAL 

The Victor Universal Electric Motor is designed 
for universal operation at 32 volts A. C. or D. C. 
This operating voltage at the motor terminals is 
obtained from a power line of 100 to 230 volts by 
connecting the proper resistance in series with the 
motor. 

The standard resistor units supplied for use on 
Victor Universal motors are listed below: 
Part Number For Line Voltages Resistance Tape 

15728 100 to 134 Volts 185-205-230 Ohms 
19193 200 to 230 Volts 270-300-490-530-570 Ohm. 
16228 220 Volts Motor Resistor 205-520 

Ohms 
Lamp Resistor 1100 Ohms 

ALWAYS KEEP ONE WI 
TERMINAL ATTAp1E0 
TO THIS S HING 
ROST 
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Fig. 1-100-130 Volt Resistor Unit 

1. Operation on 100 to 130 Volts Direct or Alter- 
nating Current-Fig. 1 shows the 100-130 volt 
resistor unit, part 15728. This is the standard 
resistor for all Universal motor instruments oper- 
ating from 100 to 130 volt circuits. On new instru- 
ments leaving the factory, the motor is connected 
to the 205 ohm tap, and the speed regulator adjusted 
at 110 volts to drive the turntable at 78 revolutions 
per minute. When installing Vnlversal J11pfor 
Instruments, if the motor does not develop su nt 
power when connected to the 205 ohm tap, shift 
to the 180 ohm tap, and re -adjust the speed of the 
turntable. If the motor runs too fast when con- 
nected to the 205 ohm tap, connect to the 230 ohm 
tap, and re -adjust the speed regulator. Always 
keep one wire attached to the end binding poet 
shown in Fig. 1. 

IIpI1tlIIry1eMeII1NIMIN11U11Ne IIMNenW1Mm1NN1 

Fig. 2-200-230 Volt Resistor Unit 

2. Operation of Universal Motor on 200-230 
volts-Fig. 2 shows the 200-230 volt resistor unit, 
part 19193. The following table gives tfie resistance 
combinations of this unit to be used with different 
voltages: 

Use Binding Poets For Line Voltages 
No. 1 and No. 4 
No. 1 and No. 5 
No. 1 and No. 6 

1100 OHMS 

200 to 210 Volts 
210 to 230 Volts 
225 to 230 Volts 

t^'e!9tl11UIIflUIII!IIIIennninl1119e119He1mele1111111111M 

520... OHMSF........., 1._............. 

Fig. 3-220 Volt Resistor Unit for Operation with 
Compartment Lamp 
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ELECTRIC MOTOR 
3. Operation of Universal Motor on 220 Volts 

with Lamp-The resistor, part 16228, shown in Fig. 
3, is designed for use on 220 volt circuits in which a 
compartment lamp is used with the instrument. 
Connection should be made between terminals No. 
1 and No. 2 for the lamp, and between No. 3 and No. 
4 for the motor. The circuit diagram for these 
connections is shown in Fig. 4. 

In case it is desired to change from 220 volt to 110 
volt operation, this unit can still be used by short 
circuiting the 1100 ohm resistor and connecting the 
wire on No. 4 terminal to the 205 ohm tap between 
terminals No. 3 and No. 4. 

4. Operation on 32 Volt Power Source-The 
motor can be operated from a 32 volt power supply 
such as commonly used on farm lighting systems 
by connecting the power lines directly across the 
motor terminals without any aeries resistance. In 
those instruments using a compartment lamp it will 
be necessary to replace the standard 110 volt lamp 
with the 32 volt lamp, part 8594. 

In all cases there can be a certain amount of 
voltage variation from that specified for a given 
resistance. The increase or decrease in turntable 
speed can be cared for by adjusting the speed regu- 
lator. In no case, however, should the voltage 
across the motor terminals be allowed to exceed 36 
volte, or to go below 30 volts. The moat accurate 
method of determining the correct resistance to 
use for a given line voltage Is to connect a direct 
current voltmeter across the motor terminals, and 
vary the resistance until the meter reads between 
30 and 36 volts. High voltage at the motor terminals 

Fig. 4-Circuit Diagram for Resistor Unit 
Shown inFig. 3 

Fig. 6-Changing Brushes 

will cause excessive wear and overloading of the 
brushes, dirty commutator, and noise in the motor. 
It is important, therefore, that the motor terminal 
voltage be kept within the limits described above. 

©John F. Rider 
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SERVICING 

The Victor Universal Electric Motor will not 
require any great amount of servicing with the 

Fig. 7-FItting Brushes 

exception of occasional lubrication and renewal of 
brushes. Incorrect power voltage and lack of lubri- 
cation are the two most common causes of motor 
failure. 

1. Lubrication-It is important that the motor 
be lubricated at least once every six months and 
with the proper lubricants. In the case of the Auto- 
matic, however, it may be necessary to lubricate the 
motor more frequently, particularly when the in- 
strument is being played several hours every day. A 
motor lubricating diagram is shown in all instruc- 
tion books and In Fig. 5. Use Victor Motor Grease on 

Fig. 8 Adjusting Governor Springs 

the teeth of the governor drive gear, the governor 
spiral, and in the grease cups. Lubricate the gover- 
nor bearings, governor friction sleeve, and turntable 
spindle bearings with Victor Motor Oil. If this oil is 
not available, a similar high grade oil of equal body 
can be used. Do not use an oil of a thinner body as 
this may prove injurious to the motor. Neat's Foot 
oil is recommended for lubricating the governor fric- 
tion leather. If the leather has become hardened 
and glazed, it should be roughened with the sharp 
point of a knife so as to permit absorption of oil. 

2. Renewing Brushes-The brushes should be 
replaced when they become badly worn. This con- 
dition will be noticed by excessive sparking and a 
noisy motor. Fig. 6 shows the method of changing 
brushes. 

3. Sparking-Excessive sparking is usually caused 
by badly worn brushes or brushes that do not fit 
properly. Examine the brushes, and if necessary 
refit them by placing a narrow strip of No. 7-0 or 
No. 8-0 sandpaper around the commutator with 
the sand side out, rotating the commutator with 
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the sandpaper, at the same time placing pressure 
with the fingers on the tops of the brush holder 
spring latches. (See Fig. 7.) Do not use emery 
paper or cloth. 

FIEL D. 

fl eme remr. 

Fig. 9-Circuit' of Universal Motor 
A worn or dirty commutator will cause excessive 

sparking. It is well when adjusting or renewing 
brushes to clean the commutator, while the motor 
is running, using a cloth dampened with kerosene. 

A badly pitted commutator will cause sparking; 
an open armature winding will cause excessive spark- 
ing at one point on the commutator. In both cases 
the motor should be returned to your distributor for 
repairs. 

4. Failure to Maintain Constant Speed-There 
are several causes for failure of a motor to maintain 
constant speed. 

a. Hardened or Gummed Lubrication-Hardened lubri- 
cation will cause the motor to be unstable. Examine 
the moving parts; if necessary remove them and wash 
with kerosene. Replace the parts and lubricate them 
as described in subject l above. 

b. Shifting of Motor on Motor Board- In some cases a 
slight shifting of the motor on the motor board dur- 
ing shipment will cause binding. Loosen the three 
motor board screws, and retighten them alternately until the binding has been eliminated and the motor 
runs steadily. 

c. Broken Armature Wires and Burned Commutator -- 
Armature wires may sometimes become broken. 
causing intermittent contact. The commutator may 
become badly burned after a motor has been in hard 
service for a period. In such cases the motor should 
be returned to your distributor for repairs. 

5. Reducing Mechanical Noise. 
a. Governor Springs -A noise or rattle may sometimes 

be caused by loose or broken governor springs. Tighten 
all the governor spring screws as shown in Fig. 8. If 
this does not stop the noise, loosen the screws on the 
disc end of the governor springs and allow the motor 
to run for a minute or so to permit the springs to 
assume their correct positions. Stop the motor and 
retighten the screws. 
If it is found after this test that any of the springs are 
broken or badly out of balance, they should be re- 
placed. 

b. Governor Spindle-A bent governor spindle will 
cause binding in the gears and bearings as well as a 
noise. The bent spindle should be replaced with a 
new one. 

c. Governer Driving Gear-Remove the turntable spindle 
and examine the governor driving gear for wear. If 
the wear on the teeth is greater on one side than the 
other, the turntable spindle is bent. Both the gear 
and the spindle should be replaced. 

d. Worn Commutator-A badly worn commutator or 
worn brushes will cause noise. This can be eliminated 
by the adjustments described in subjects 2 and 3 
above. 

6. Speed Regulation-The governor will main- 
tain a constant speed of the motor within a range 
of sudden voltage changes from 6 to 8 volts, pro- 
viding all parts are correctly adjusted. All the 
topics under the subject of Servicing will have a 
certain effect upon the regulation of speed and 
should be taken into account even though there is 
no actual mechanical noise present. 
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AUTOMATIC SWITCHES AND 
AUTOMATIC BRAKES 

The automatic switch and the automatic brake 
described in this Supplement operate on the same 
principle as the earlier type switches and brakes, 
but their construction differs slightly. The switch 
and the brake are identical in construction except 
for the switch unit 15, Fig. 2 which is mounted on 
the brake plate. This unit is readily detachable; the 
automatic switch can be made into an automatic 
brake, or vice-versa. 

The adjustments are the same as those described 
in Service Bulletin No. 11, and the points A and B 
in Fig. 2, correspond to the points A and B of Fig. 3, 
Service Bulletin No. 11. 

The switch shown in Fig. 2 will ordinarily require 
no adjustment. In some cases, however, the upper 
spring shown in Fig. 1, may become bent upward 
far enough to prevent the contacts from coming 
together when the hand lever is turned on. When 
such a condition is found, bend the upper spring 

1 

1112 13 14 15 16 

Fig. 2-Automatic Switch, Part 19950C 
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down until the contact points make a firm contact 
when the hand lever is turned on. When replacing 
the switch on the brake plate, care should be ob- 
served in properly locating the switch on the plate 
so that the switch will make and break contact when 
the hand lever is turned on and off. The two screws 
shown in Fig. 2 can be loosened and the switch 
moved in the slot of the adjusting screw until the 
correct position is located. When the hand lever is 
in the off position, the contact points should be at 
least T'k inch apart to prevent excessive sparking 
when the switch is turned off. 

PPER SPRING 

CONTACTS 

ADJUSTING SCREW 

Fig. 1-Automatic Switch With Top of Switch 
Unit Removed 

PARTS LIST FOR AUTOMATIC BRAKE AND 
AUTOMATIC SWITCH 

Part 
Name of Part Number 

1. Friction Lever 
2. Switch Lever 
3. Spring 
4. Spring 
5. Latch Trip 

Rivet 
6. Switch Plate 
7. Cam Lever 
8. Hand Lever 
9. Spring 

10. Brake Leather 
it. Screw 
12. Latch Plate 
13. Spring 
14. Latch 
15. Switch 
16. Screw 

Washer 

USE VICTOR MOTOR a 
ARD VICTOR ELECTRIC 
MOTOR GREASE 

COMMNIDITOR 

COMMUTATOR CAP 

Bans uses 

MUSH some. 

BwßII STREITIG 

IOIOA TERIIOIK lUITIRMAZ 
SPINDLE 

USE ORAX a 
GRIME CU6 

MUTO 

STA 
GEAR 

OR MOON MUMS 

SRt£D IIIOICATOR 

RnSULATM6 FIA"T 

REGULATING 
SNAP/ LEVER 

IMBRICATE ]RRALS Or awn NM TCCTN a GEARS 

rem GREASE 

OIL BEARINGS 
AND GOVERNOR 
"SUCTION SLEEVE 

GOVERNOR 

AUTO SWROI 
STINT GEAR 

MITO SWITUI 

OIL BEARING 

Aurb win 
STOP SMUTS 

Diagram 
Note:-Dotted portion indicates auto safety stop equipment of early type motors. 
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Automatic Victrolas and Electrolas 
10-50, 10-51, 10-70 and 9-55 

The important points of operation are: 
1. THIS INSTRUMENT WILL NOT FUNCTION AS AN 

AUTOMATIC UNLESS VICTOR ECCENTRIC GROOVE 
RECORDS ARE USED. 

2. Make sure that the index lever is properly set to either 
10 -inch or 12 -inch, according to the size of records being played. Failure to do this may cause damage to the Bound box or pick-up. 

3. Do not allow more than twelve (12) records to accumu- late in the record drawer at one time. Breakage or "jamming" of records will occur if this point le not observed. 
4. ALWAYS PUSH THE RECORD DRAWER IN AS FAR 

AS IT WILL GO AFTER REMOVING THE RECORDS 
WHICH HAVE BEEN DEPOSITED THEREIN. 

5. The speed regulator should never be changed except to maintain or set the speed at seventy-eight (78) revolutions per minute. 
6. When starting to play as a non -automatic machine, it may be found that the tone arm will not swing freely when the index lever is turned to "VIC'FROLA. 

or "ELECTROLA." Do not force the arm -start the motor and allow the automatic mechanism to com- plete its cycle. 
7. When playing as a non -automatic instrument, the switch will not throw off automatically, but must be operated by hand, and the sound box (or pick-up) removed, as in a non -automatic instrument, from the record surface. 
8. When the record loader le being used to remove records from the program carriers, great care should be ex- ercised in aligning the center holes. Chipping of the 

center holes and ruining of the records may result if this point is not observed. 
9. After records have been loaded on magazine spindle, carefully lower magazine stand Into playing position. Failure to observe this precaution will result in chipping the record in contact with the hook of the magazine spindle. 

10. Do not allow the sound box or pick-up to drop back- ward or forward on its stop. If care is not used, the horizontal traveling height of the needle may be thrown out of adjustment, which may, during opera- tion, scratch the turntable felt or ruin the record. sound box, (or pick-up . 

11. Lubrication is an essential factor in the operation of the Automatic instrument and should be given care- ful attention. It Is important that the motor and automatic mechanism be lubricated at least once every six months, with the proper lubricants, but if the instrument is being operated in a public place on the usual average of eight hours a day, this lubrica- tion period should be reduced to at least once a week. 

10 
11 

9 
8 
7 
6 
5 

TAPER TUBE 
ADJUSTING SCREW 

31 
30 

2 
28 25 27 21 

24 23 26 12 

Fig. 1 

22 
17 
13 
13e 
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MODELS 9-55, 10-50, 
10-51, 10-70 

Re -Adjusting Tone Arm 
After installing the electric pickup, it may be necessary to re -adjust 

the overall horizontal position of the tone arm in order to permit the 
needle to lower onto the smooth outside rim of the record. 

a. loosen the 12^ eccen- 
tric stop clamping 
screw in the taper tube 
arm casting. 

h. With a small rod or 
nail, turn the eccen- 
tric stop NM shown 
the illustration. In 
some cases it may 
be nete.ary to turn 

Name of Part 

the atop to the right, 
nd in other uses 
to the left. 

c. Cheek the setting 
after aueceasire trials 
until the proper posi- 
tion is obtained, and 
then re -tighten the 
clamping.acrer. 

I. Motor Plate 18. Taper Tube Return Lever 
2. Lifter Ring Post Front 19. Connecting Link 
3. Lifter Ring Post Rear 20. Spring 
4. Sound Box Lift Lever Stud 21. Spring 
5. Slide Spring (Not Shown) 22. Spring 
6. Main Slide 23. Motor -60 Cycle 
7. Intermediate Gear -25-30 Cycle 
8. Cam Gear -Universal 
9. Index Lever 24. Screw (3 Used) 

10. Index Shaft 25. Thrust Washer (Not Shown) 
11. Sound Box Control Lever 26. Pawl Carrier 
12. Clutch Release Lever 27. Clutch Wheel 
13. Sound Box Lifting Lever 28. Spring 
13a Nut 29. Index Control 

Screw 30. Reject Lever 
14. Collar 31. Spring 
15. Shaft 32. Taper Tube Assembly 
16. Nut 33. Screw (6 Used), 
17. Trip Lever 34. Screw (2 Used) 

NOTE: -The operating unit of the Automatic Electrolas differs from the Automatic Victrolas in the taper tube return lever No. 18, Fig. I. All 10-50 units above serial No. 8950, all 10-51 above serial Np. 800, and all 10-70 and 9-55 have a motor plate with provision for mounting the elec- tric pick-up shunt switch and the remote reject control. 

SERVICING 
1. Should the sound box (or pick up) fall to swing into the record groove after the tone arm has descended to the playing position: 

16 
15 

4 

Check to see that the machine is level. If the right side (facing the front of the machine) is lower than the left, the sound box will not swing over into the record groove. If the left side is low the sound box will skip the first few grooves of the record. This is because the tone arm is mounted at a slight angle to the horizontal, allowing 
the arm to swing into the playing groove by force of gravity after lowering upon the smooth portion of the record. 
True levelling is obtained by the use of a spirit level. The level should be placed on the turntable to accomplish the desired result. Level readings should be taken In a plane parallel to the front of the instrument and also at right angles to it. Obviously, the remedy for any instru- ment not in a horizontal plane is to place thin pieces of cardboard, or other available material under the feet of the lower end until the proper level is obtained. Bear in mind that this is a temporary remedy: it is advisable to check the levelling frequently. 

2. If the record lift ring (No. 52, Fig. 2) fails to 
pick up record: 

a. The magazine spindle is bent either towards the front or back of the instrument. 
b. The magazine spindle (No. 36, Fig. 2) should either be 

lowered or raised slightly as the case may warrant, by adjusting screw (Part No. 19322). 
c. The record Is warped. 

NOTE: -To prevent interruption of the program It is IMPORTANT that BADLY WARPED records should not be used. 
d. Lift ring shaft is bent. 
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MODELS 9-55, 10-50, 
10-51, 10-70 

e. Operating unit and magazine stand are located either 
too far away or too close together, and will not permit 
the records to mount the buttons properly. Remove 
magazine stand and file bolt holes in board, if neces- 
sary, so that the stand may be placed in the correct 
position with reference to the operating unit. 

3. If the record drops into the drawer after 
being lifted from the magazine spindle or fails to 
line up with the turntable spindle: 

a. The magazine spindle is bent either towards the front 
or the back of the instrument. 

h. A warped record has been used. 

e.Warped or bent lift ring. 
d. Lifter ring posts (2 and 3, Fig. 1) out of line. 

4. Should binding of the record lift pad (No. 50, 
Fig. 2) occur: 

a. Remove the shaft ,No. 49, Fig. 2.) If bent, it should 
be replaced with a new shaft. 

b. Note if aides of record lift pad are binding against nut 
of latch and link of record lift ring. If necessary, file 
the sides so as to clear the ring. 
A bent shaft causes failure of the pad and lift ring to 
rise simultaneously. The record consequently is not 
raised from the turntable equally and is thus forced 
by the revolving turntable to strike the side of the 
record chute. This condition may cause breakage of 
records. 

56 

SCREW PARI 19322 

MUT PARI 16157 

35 
36 

+ 37 

55 54 53 

r' 
52 

__ - _'' 
'aide 

51 50 
47 45 

49 48 46 

SPRING PART 16998 

38 

-v-39 
40 

41 ® 
42 

3 

Fig. 2 

Name of Part 
35. Screw 

Nut (Not Shown) 
36. Magazine Spindle 
37. Magazine Stand 
38. Tilting Lever 
39. Screw 

Nut (Not Shown) 
40. Nut 
41. Latch 
42. Base 
43. Screw 
44. Screw 
45. Screw 

Nut (Not Shown) 
46. Record Guide 
47. Latch 
48. Link 
49. Shaft 
50. Record Lift Pad 
51. Felt 
52. Record Lift Ring 
53. Felt 
54. Screw 
55. Switch 
56. Roller 

5. If the lift ring fails to discharge a record into 
the drawer after it has been played: 

The small spring (Part No. 16998) shown in Fig. 2 may 
he broken or disconnected. 

RCA MFG. CO., INC. 

Fig. 3 

Name of Part 
57. Nut 
58. Screw 
59. Trip Lever 
60. Felt 
61. Screw 
62. Latch Trip 

6. If the brake does not shut off at end of pro- 
gram: 

a. The small screw (No. 58. Fig. 3) on the automatic stop 
is not properly adjusted. 

b. Set screw (No. 70, Fig. 4) located under brass plate on 
switch trip may be loose. 

c. One of the springs (No. 63 or No. 64, Fig. 4) on the 
brake may not be properly adjusted, or has become 
loosened. 

d. The electric switch contacts are sticking. 
On 10-50 below serial number 8951 and 10-51 below 
serial number 801 proceed as follows: 
Remove the bakellte cap of switch and spread con- 
tact points to permit easier operation. WHEN TAK- 
ING THE SWITCH APART BE CAREFUL TO OB- 
SERVE THE POSITION OF THE INSULATING WASH- 
ERS SO THAT THEY CAN BE PLACED IN PROPER 
POSITION WHEN REASSEMBLING. 
On all other automatic instruments the following 
procedure should be used: 
Remove bakelite top, loosen screws holding contact 
mechanism and with switch in closed position, move 
switch towards the shoulder of the latch, leaving 
enough clearance so that there is no pressure on 
movable contact arm. This will allow the contacts to 
open to their maximum point and prevent arcing and 
sticking. File and clean contacts. 

e. Warped lift ring. 

Fig. 4 

Name of Part 
03. Spring 
64. Spring 
65. Top Plate 
66. Switch Lever 
67. Nut 
68. Cord 
69. Plug 
70. Screw 
71. Bottom Plate and Switch Assembly 

10-50 Below Serial No. 8951 
10-51 Below Serial No. 801 

All Other Automatics Bottom Plate Only 
72. Spacer 
73. Switch (Used with Bottom Plate 20305A) 
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7. Failure to reject a record when the reject 
button is pushed may be caused by: 

a. Reject button having been forcibly pushed in, bend- ing connecting link to reject mechanism. This can 
be remedied by removing the front panel on which the index lever is mounted and bending the reject 
mechanism back to its original position. 

b. Defective reject magnet circuit. (Models 10-70 and 
9-55). 

1. Bad switch-dirty contacts. 
2. Burnt out coil. 
3. Broken wiring. 

8. Continued rejection when the button is not 
pushed may be caused by: 

a. The button being stuck, having been forcibly pushed 
in by the operator. 

b. Heavy grease or foreign matter in the cam notches of 
gear (No. 8, Fig. 1). 

c. Excessive pull in spring (No. 28, Fig. t) or worn teeth 
on pawl. 

d. Worn trip lever. 
e. Mechanism improperly timed. 

CAUTION:-Use nothing but specified springs through- 
out. 

9. If the point of the needle rides over several 
grooves in coming to rest on the record, or does not 
rise high enough to clear the record on its return, 
proceed as follows: 

a. Place index lever in "Victrola" or "Electrola" posi- 
tion and permit mechanism to operate until the tone 
arm is in playing position and free. 

b. Note distance of point of needle below top of turn- 
table. This should be between t'r and tlr of an inch. 

c. If the distance is not approximately the same as that 
given in (b), make the following adjustment: Loosen 
screws holding crook stop to tone arm and alter the 
position of the crook stop until the correct distance 
of the point of the needle below the turntable is 
obtained. 

d. Tighten screws. 
NOTE:-Carelessness in mounting the sound box or the 
pick-up on the tone arm, and failure to fit screw on 
pick-up in hole provided for this purpose, will often 
result in a condition noted at the beginning of this 
section. 

10. Should the mechanism trip when the index 
lever is in "Victrola" or "Electrola" position, and it 
has been definitely found that the cause does not lie 
in any of the points mentioned in subject 8: 

a. Remove the back panel of instrument and loosen 
taper tube adjusting screw (Fig. I) one quarter (y) 
turn. 

b. Force the taper tube arm (the casting containing the 
adjusting screw) UP until the trip lever clears the 
ratchet by approximately t4 of an inch, and retighten 
adjusting screw. 

NOTE:-The normal position of the collar should now 
be approximately jt of an inch below the base of the 
taper tube, PROVIDING ADJACENT PARTS HAVE NOT 
BEEN BENT OR TAMPERED WITH. 

11. If the sound box or pick-up does not lower 
at the proper position onto a ten- or twelve -inch 
record: falls into the record groove without first 
striking smooth outside margin: or does not reach 
the outside diameter of record before lowering: 

a Place twelve -inch record on turntable with index lever in 12 -inch position, start the motor and note the distance at which the needle strikes to right or to left 
of correct adjustment. (Needle should strike record at approximately the middle of the outside margin.) 

h. Turn Index lever to "Victrola" or "Electrola," allow- 
ing mechanism to complete cycle so that tone arm is free and in playing position. 

c. Stop motor. 

d. Move the tone arm towards the center of the record, 
past the eccentric groove until it strikes the stop. 

e. Slightly etch the record label at this point with the needle. 

MFG. CO., INC. MODELS 9-55, 10-50, 
10-51, 10-70 

f. Remove the back panel of the instrument, allowing 
access to "Taper Tube Adjusting Screw." as shown 
in Fig. 1. 

g. Loosen the screw one quarter (3;) turn so that the 
tone arm can be moved the proper distance in the 
casting either to the right or left of the etched mark 
on the record until the proper adjustment has been 
obtained. The adjusting screw should again be tight- 
ened, BEING VERY CAREFUL THAT THE TAPER 
TUBE ARM CASTING HAS NEITHER RAISED NOR 
LOWERED WITH RESPECT TO THE TONE ARM. 

h. Remove twelve -inch record and replace with ten -inch 
one. 

1. Start the automatic mechanism again and allow it 
to run until the taper tubs return lever starts to draw 
the taper tube towards the record. Shut off power 
and revolve turntable by hand (if induction diet 
motor is used) noting the manner in which the needle 
comes to rest on the record. (If it is noted that the 
horizontal travel of the needle changes to a slope just 
before reaching the record and continues so, until 
surface of the record is reached, it is evident that the 
mechanism is lowering the sound box or pick-up 
prior to the termination of the needle's horizontal 
travel towards the record.) 
As a condition of this nature will sometimes cause the 
needle to drop outside of the record edge and damage 
the adjacent mechanisms, or, due to the greater 
velocity attained on the slope, break down the walls 
of the first grooves, the following adjustments should 
be made: 

j. Slightly loosen lock nut (13A, Fig. 1) on cam button 
and with screw driver turn button about ten degrees 
in either a clockwise or counter -clockwise direction. 

k. Tighten nut and start the mechanism through its 
cycle, again noting the manner in which the needle 
strikes the record. Observations should show a needle 
path practically horizontal until the needle is almost 
directly over the margin of the record: then a gradual 
drop to the record's surface. In the event that this 
adjustment has not yet been reached, turn the cam 
button about ten degrees more in the same direction 
and repeat until the mechanism functions in the desired manner. 
In order that this gradual adjustment is not carried 
too far and to prevent the cam button from resting 
too much on the slope of the main slide, a check may 
be made from the following requirements: 
With the index lever in "Victrola" or "Electrola" 
position, and the needle resting on the margin -of a ten -inch record, the clearance between the bottom of the fulcrum pin on the taper tube assembly and the 
fish tail on No. 13, Fig. 1, should he about jx of an 
inch, providing the fish tail has not been bent. 
From the above description it should now be evident that the main function of the cam button is to deter- 
mine the time or position with respect to the hori- zontal travel of the sound box or pick-up, in which 
the needle is lowered onto the record, and its adjust- 
ment should not therefore be altered for other fail- 
ures. 

12. Should the pick-up shunt switch (shown 
dotted ih Fig. 9) fail to close or should it momen- 
tarily open after the reject button has been operated, 
or fail to open when the first music grooves are reached : 

With roller "G" engaged in pawl carrier at point "H." 
Fig. 9, loosen screws holding pick -tip shunt switch to the operating unit base, and adjust its position so that the contacts have a clearance of about s'r of an 
inch. 
If the condition cannot be corrected by the above 
adjustment, loosen the nut shown at 13A, Fig. I, and 
turn the screw slightly as may be required. 

13. Should the mechanism fail to trip in ten- or 
twelve -inch position: 

a. Loosen set screw under crook joint collar of tone arm 
and tighten collar until all side play is removed, 
being careful, however, that the up and down move- 
ment of the crook is not impeded. 

b. Remove any possible bind from trip pawl on fulcrum 
pin mentioned in (k), No. 11, above. 

14. If the index lever does not point to the proper 
position on indicator plate, adjustment can be 
made in the following manner: 

a. Remove back of cabinet to give access to gears con- 
trolling index lever. The shaft and pinion are on a 
block which is attached to the top plate with two 
screws. 

b. With a short screw driver loosen these screws until 
gears are clear. 
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c. Sat index lever so that It points to proper position on 
indicator plate. 

d Re -tighten the soww and then replace the back of 
the cabinet. 

Figures 5, 6 and 7 explain details of oiling and 
cleaning the entire mechanism. DO NOT USE 
HEAVY GREASE. Heavy "settee or foreign matter 
lodging in the cam notches or gears may cause 
failure of operation. 

OIL UPPER AND 
Lanni TURNTABLE 
SPINDLE BEARINGS 

ATTACHING 
OLUB EDDY 

ATTACHING 

PUIG 

vicioR work on. 

AND 'ACTOR ELECTRIC 

MOTOR GREASE 

OIL FRICTION LEATHER 

OIL BEARINGS 
AND GOVERNOR 

FRICTION SLEEVE 

USE VICTOR EL EC !RC 
MOTOR GREASE IN 

GREASE ' 

BRUSH 
HOLDERS 

OIL GEAR 
STUD 

O LUBRICATE 
TEETH OF GEARS p 

WITH VICTOR 
MOTOR GREASE 

OIL FRICTION 
LEATHERS 

OIL CRANK PIN 

OIL EDGE 
OF SUDER 

OIL SPINDLE 

USE VICTOR MOTOR OIL 
AND VICTOR MOTOR GREASE 

OILING DIAGRAM 

15. Should it become necessary to make acces- 
sible parte other than those which can be reached 
by removing the turntable: 

a. Remove the screws "A" (Fig. 8) on the ferrule around 
the record chute. 

b. Remove the two (2) screws "B" in the tone arm plate. 

c. Remove the speed regulator screw "C." 

d. Loosen the set screw "D" on the record lift ring. 

e. Push out the holding rod "E," and remove lift ring 
and pad. 

f. Remove the four (4) large screws "F." 
g. Remove turntable. 
h. Lift up on the motor board and pull apart plug con- 

nector to the motor starting switch. 
The board is now free and can be lifted out of the 
cabinet. 
After the motor board has been replaced, the speed 
regulator should be readjusted to seventy-eight (78) 
revolutions per minute. 

NOTE:-If it is desired to operate motor with motor 
board removed, be sure to replace and adjust the 
speed regulating screw. DAMAGE to the governor 
WILL RESULT If this point is not observed. 

16. To replace a coil, turntable spindle, or disc 
on the motor, it will be necessary to remove the 
mechanism from the cabinet. This is accomplished 
in the following manner: 

a. Remove the front panel on which the indes lever is 
located. 

b. Remove the three (3) boles which hold the bed plate 
secure in the cabinet. 

c. Remove the clips securing the motor wire to the 
cabinet. 

d. On 10-51 and 10-51: 

I. Remove the two (2) bolts which lock the first joint 
of the horn elbow to the tone arm. 

2. Standing at rear of instrument, lift mechanism 
high enough to clear centering pine, and toward 
the rear of the cabinet until the end on which the 
regulator screw extension is located, can be raised 
over top of front rail. This allows the end on which 
the tone arm is located to rest on end rail and 
mechanism can then be removed. 

e. On 9-55 and 10-70: 
1. On the 9-55 and 10-70 models, loosen screws hold- 

ing pick-up shunt switch (shown dotted in Fig. 9) 
to operating unit base, and drop switch. 

2. Standingat front of the instrument, grasp the 
mec lam at the speed regulator end and raise lt, 
until a centering pins are cleared. Twist mech- 
anism in a clock wise direction, at the same time 
lifting the left rear end and pushing the unit 
upward and towards the rear of the cabinet until 
the index lever is raised clear of the front rail. The 
mechanism can now be drawn out without further 
difficulty. 

Disconnect motor wires so that the wires will go back 
into position without crossing. Mark the various 
terminals so that in reconnecting they will be re- 
placed in the same order in which they were removed. 
In replacing mechanism, great care should be used so 
that the centering pine are not forced above the top 
of the bed plate. If this should occur, the mechanism 
will "jam" and refuse to function. 
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17. In removing either the turntable spindle or 
the disc: 

a. Remove reject lever complete shown In Fig. 1, No. 30. 

b. Loosen set screw on clutch wheel No. 27, shown In 
Fig. I. 

c. Remove clutch wheel No. 27 and pawl carrier No. 26, 
shown in Fig. 1. 

d. Remove three (3) motor top plate bolts and drop motor 
away from bed plate. so that necessary replacements 
may be made. 

18. precautions necessary in reassembling: 
a. Replace thrust washer (No. 25, Fig. 1). 

b. Remount motor on bed plate. 
c. Retime mechanism in the following manner, re- 

ferring to Fig. 9. 

1. Hold cam pin against cam elide and revolve gear In 
clockwise direction until pin strikes side of rise of 
cºm. 

2. Mark tooth of intermediate gear parallel with elide 
bar. 

3. Revolve cam gear in counter -clockwise direction until 
cam pin touches opposite side of cam. 

4. Mark tooth of intermediate gear parallel with slide 
bar. 
These preliminary actions will allow the determina- 
tion of the extremes of the cam and permit the die - 
tance to be referenced on the teeth of the Inter- 
mediate gear. 

5. Divide the distance between the two marked teeth 
on the intermediate gear and set the gear in a pesi- 
tion where the third mark will be parallel with the 
slide bar. 
The trip lever pin will now be centralized with refer- 
ence to the cam sides. ing Pawl carrier,9. 

G, 
and "H" should be 

position,shown in Fig. 
The centerline of the connecting rod "A" should be slB" se shown. 
The hface of he pawl "E will then bebeyond 

the center of the y ~ against the trip 
lever "F." 

(Dotted portion at left shows remote reject 
coil and on right electric pick-up shunt switch 
both used on 9-55 and 10-70.) 

d. Replace clutch wheel and tighten set screw in spotted 
point on turntable spindle. 

e. Replace reject lever. 
f. Replace mechanism in cabinet. 
g. Replace front panel. 
h. Replace motor board. 
I. Replace rear panel. 

19. If the tone quality of the model 10-50 instru- 
ment is not up to standard: 

a. Replace the sound box, bearing in mind if this is done 
that it may be necessary to readjust the tone arm, as 
explained in subject nine (9). 
NOTE It also would be well at this time to place a 
small amount of Victor Motor Grease on the end of 
the sound box crook, to make an air tight joint be- 
tween this point and the sound box. 

INC. 

Fig. le 

MODFJ-S 9-55, 10-50 
10-51, 10-70 

I. Loosen the horn elbow as shown in Fig. 10. 

2. Insert a piece of card board large enough to block 
the sound passage. 

3. Retighten horn elbow. 
4. Remove sound box from taper tube. Blow lightly 

into the tube, taking care not to use too great 
force, for by so doing, grease at the joint will be 
forced out. 
NOTE:-If the passage is tight, a slight resistance 
will be noticed and a pressure can be established. 
If 

the a back 
is open, it will be impossible to 
pressure. 

20. If the above test shows an air leak exists: 

Fig. 11 

a. Take the following precautions prior to loosening 
taper tube adjusting screw: 
1. Etch a mark across the gold plated portion of the 

base of the tone arm and taper tube arm as shown 
in Fig. 11, so as to mark the position of these two 
parts with relation to each other. The replacement 
can thus be made with a minimum of adjustment. 

2. Note the height of the base of the tone arm in the 
taper tube arm (casting). 

b. Loosen the taper tube adjusting screw. 

c. Romov, the taper tube arm casting from the unir. 

d. Remove the three (3) screws (one of which is shown 
in Fug. il) on the base of the tone arm. 

e. Lift the tone arm from the unit. 

f. Examine the felt washer (shown in Fig. 12) to deter- 
mine that it is properly packed. 

GREASE MUST SEAi1111SJONR 

Fig. 13 
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g. Place a liberal quantity of FIRM CUP GREASE around 
the inside diameter of the washer so that the Joint 
shown in Fig. 13 will be well sealed when the tone 
arm is replaced. This Joint is the moat likely point 
of air leakage, but when properly sealed it should 
remain air tight indefinitely. 
NOTE: -THE BODY OF VICTOR MOTOR GREASE 
IS TOO LIGHT FOR THIS WORK AND SHOULD 
NOT BE USED. 

h. Repbce the tone arm. 
NOTE: -Make sure that felt washer shown in Fig. 12 
does not overlap hole, as a careless replacement of this 
washer may cause taper tube to bind. 

i. Again make tests for air leaks. 

RCA MFG. CO., INC. 
j. If the leak still remains make certain that the other 

joints of the horn elbow are tight. If there is any 
doubt about these joints they can be sealed with 
white lead. 

k. When certain that all air leaks are closed, remove 
cardboard from horn elbow and tighten joint. 

1. Adjust the tone arm until the mark etched on the 
two base parts correspond and the vertical position 
in the taper tube arm (casting) is the same as pre- 
viously observed. 

m. Make necessary tests with ten -inch (10") and twelve 
inch (12") records to check the adjustment of the 
tone arm. 

n. When all adjustments have been completed, replace 
the motor board. 

AUTOMATIC SWITCHES AND 
AUTOMATIC BRAKES 

The automatic switch is a system of cams and 
levers operating in such a manner that the move- 
ment caused by the eccentric groove in the record, 
tripe the switch, forcing a friction leather against 
the turntable and at the same time cutting off the 
power to the motor. The automatic brake acte in 
the same way except that the braking effect on the 
turntable is stronger than in the case of the electric 
switch. 

In the majority of cases there will be but two 
major adjustments to make. These adjustments 
outlined below apply to both the automatic switch 
and the automatic brake unless otherwise noted. 

1. If the switch fails to trip, bend the lug A, Fig. 3, 
so that there will be a smaller bite of the hand lever 
at the point B. 

NOTE: Failure to trip may sometimes be caused 
by a loose trip arm. Make certain that all screws 
of this assembly are tight. 

2. If the switch trips before the completion of a 
record, bend the lug A back, so that there will be a 
larger bite of the hand lever at the point B, Fig. 3. 

NOTE: Do not bend the lug too far as bending 
too often in opposite directions will snap off the lug. 

In some cases it will be necessary to make the 
following adjustments: 

3. The two surfaces at the point B must be square. 
If they have become worn round, they should be 
squared with a fine file. 

4. If the switch lever 1, Fig. 1, swings with the ec- 
centric groove, but the friction lever 2 fails to swing, 
or swings but slightly, 

The latch trip 5 is probably caught in a burr on 
one of the teeth of the latch plate 6. Rub the teeth 
of the latch plate with a piece of emery cloth, 
taking off any burrs that may be present. 

AUTOMATIC SWITCH FOR VE 8-34 

2 3 

Fig. 1 

Name 
1. Switch Lever 
2. Friction Lever 
3. Spring 
4. Spring 
5. Latch Trip 
6. Latch Plate 
7. Spring 
8. Latch 

B 7 

12 13 14 15 16 17 

9. fiend Lever 
I0. Spring 
I1. Brake Leather 
12. Screw (2 Used) 
13. Spring 
14. Switch Body 
15. Switch Plate 
I6. Cam Lever 
17. Brake Lever 

5. If the latch trip does not engage with the latch 
plate properly when the tone arm is swung to the 
starting position: 

a. Leeson the screws 12, Fig. I. 
b. Adjust the plate 6 the required amount. 
e. Re-tighton the screws. 

NOTI -The adjusting of the latch plate hat nothing to 
do with the tripping of the latch. 

6. If the brake does not stop the turntable soon 
enough, the condition can be remedied by one of the 
following: 

a. Examine the friction leather, making certain that it is 
not worn down too far to make proper contact with the 
inside rim of the turntable. 

b. In the case of the electric switch, place a drop of oil on 
the bearing between the brake lever 17, Fig. I, and the 
cam lever 16. In the case of the automatic brake, place 
the oil between the brake lever 33, Fig. 3, and the brake 
plate 29. 

c. Increase the tension of the spring 10, Fig. 1, (or 32, 
Fig. 3) by cutting off one or more of the coils and then 
replacing the end of the spring over the lug. The tension 
of spring 10 must always be lea than that of spring 13. 

7. If the latch 28 does not strike the lug A when 
the hand lever is pulled to the ON position: 

a. Increase the tension of the spring 31 in the same manner 
as described above in (c) of 5. 

b. Decrease the teIMMn of the spring 27 by stretching the 
cous. 

8. If the switch contacts stick: 
a. Remove the two screws 19, Fig. 2, in the switch body. 

and remove the body from the plate, taking care that 
the two fiber washers are not loot. 

b. Examine the contacts at 18, and remove any corrosion 
that may be present. 

c. Spread the contact fingers 20 with a small screw driver. 
d. Care should be taken when re -assembling that the 

fiber washers in the 'witch contact unit are placed 
properly. 

1e 19 20 

Fig. 2 

Name 
18. Contacts 
19. Screw (2 Used) 
20. Contact Finger Lever 

Fiber Washer (2 Used) 

9. If the switch does not make contact: 
a. Proceed as for (a) and (b) of 8 above. 
b. Pinch the contact fingers 20 closer together. 
c. Replace the parts, taking care that the washer 21 is in 

its proper position. 

©John F. Rider 
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RECORD ELEVATOR PAD REAR PICKUP ARM PICKUP MANUAL PICKUP 
MAGAZINE MOUNTING SCREW ELEVATOR PAD BASE MOUNTING ARM BASE INDEX LEVER ARM 

(8758) (3203) (3201) SCREW AND 
D 

NUT (7322) 

RECORD 
MAGAZINE 
BEARING 
(7323) 

RECORD 
TRANSFER 

LEVER ADJUSTING 
SCREW AND NUT 

(3262) 

RECORD 
TRANSFER 

LEVER 
(3195) 

RECORD TRANSFER SPEED SPEED ELEVATOR FRONT 
LEVER MOUNTING ROLLER ESCUTCHEON REDUCING RUBBER ELEVATOR 
SCREWAND PAD PAD 

(3196)NUT 
AND 
(3192) 

POST SHIFT 
(3 97) (7364) (7 6) (3202) TURNTABLE 

MOTOR BOARD 
MOUNTING 

SCREW 
(3213) 

FOUR FINGER 
SPRING Ws> 

(2910) 

CABLE LEVER 
SPRING 
(2913) 

FOUR FINGER 
SPRING f,16" 
(2909) 

FRONT OR REAR 
ELEVATORCAM " 

LEVER 
(7189) 

ROLLER 
Á(V29152) D 

SLIDE BRACKET 
(7188) 

FOUR FINGER 
LEVER 
( 8647) 

Top view of mechanism showing parís 

INDEX LEVER 
SWITCH SPRING 
(2614) (2918) 

CLUTCH PAWL 
SPRING 
(2909) 

Top view of mechanism with plate removed 

BOTTOM 
PLATE 

MOUNTING 
SCREW 

GEAR AND BRACKET 
MOU(N2í905;CRpY 

CAVA 
GEAR 

AND 

(7192) 

GEAR ANO 

( 3191) 

FRICTION 

(2920) 

GEAR AND 

718 eir 

FRONT 
ACTUATI N6LEVER 

(2904) 

MAIN SLIDE 
(8646) 

CHECK LEVER 
(3217) 

CHECK LEVER 
SPRING 
(2906) 
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RCA MFG. CO., INC. MODEL R-97 
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MODELS R-97, U-103, 
U-105 

SPEED ADJUSTMENT 
(SCREW) TO DECREASE SPEED 
TURN CLOCKWISE 

TURN SPEED ADJUSTER 30 THE FEL 
WILL PROTRUDE )1a' WHEN ALL THE 
WAY IN. ADJUST GOVERNOR SO AS 
TO LEAVE Hs" BETWEEN FELT AND 
DISC, THEN SECURE BY MEANS 
OF GOVERNOR SCREW. 

ADJUST SO THAT SHAFT 
IS FREE TO ROTATE 
WITHOUT ENO PLAY 

REMOVE TO 
TAKE OFF GOVERNOR 

SPEED 
ADJUSTMENT 

LOCK NUT 

erd 

RCA MFG. CO., INC. 

IL / 
KEEP FILLED WITH 
LIGHT OIL TO INSURE 
SMOOTH OPERATION 

Figure 1-Details of Motor 
RLICN RRMRTURE 

CENTRALLY BETWEEN 
POLE PIECE5 

WELDED 

ece 

POLE SOLDER 
PIECES 

DO NOT CHANGE 
THIS ADJUSTMENT 

p Ac.s-aliTro FG cs.Inc 

CENTERIN G 
SPRING 

; 

u 

_DRvggCOLODLOK 

Ner eE' R RMRTURE 

Is 

k.:.:...:_... ,,:._... 
SOLDER 

RC 

NEEDLE 
HOLDING 
SCREW 

Magnetic Pickup 
The pickup used in the phonograph unit is of an 

improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 
maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. The (re. 
quency response is substantially uniform over a wide 
range. Service operations which may be necessary on 
the pickup are as follows. 

Centering Armature 
Refer to figure It showing the pickup inner struc- 

ture. The armature is shown in its proper relation to 
the magnet pole pieces, i.e, exactly centered. When, 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arm- 
ature clamp adjusted to the point where the vertical 
axis of the armature u at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated. by insert, 
ing a small rod or nail into the armature needle hole, 
using it as a lever to test the angular movement of 
the armature. The limitations of the movement in 
each direction will be caused by the armature striking 
the pole pieces. The proper adjustment is obtained 
when there is equal angular displacement of the 
armature and adjustment rod or nail to each side of 
the vertical axis of the magnet and coil assembly. The 
screws A and B should then be secured, observing 
care not to disturb the adjustment of the armature 
clamp. Then place the pickup in a vise and secure 
the centering spring -clamp by means of the screw C, 
allowing the centering spring to remain in the posi 
Lion at which the armature is exactly centered be, 
tween the pole pieced. With a little practice, the 
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Figure 5-Tone Arm and Motor Switch Adjustments 
(Mode] R-96) 

correct adjustment of the armature may be readily 
obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, 
and other such foreign materials which would ob- 
struct the movement of the pickup armature. 

Damping Block 
The viscoloid block which is attached to the back 

end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the name position at it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the di, 
ameter of the armature in order to permit a snug fit. 
With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature (via- 
coloid side) so that the viscoloid block will fuse at 
the point of contact and become rigidly attached to 
the armature. A special tip soldering iron constructed 
as shown in figure 16 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly, melt the block and cause 
a small bulge on both sides. 

Replacing Coil 
Whenever there u defective operation due to an 

open or shorted pickup coil, this coil should be re- 

placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 

of the cue -a -way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to re -adjust the armature as previously explained 
after reassembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of -solder should be used 
when necessary for soldering the centering spring to 
the armature. 

Magnetizing 
Loss of magnetization will not usually occur when 

the oickup has received normal care because the mag 
net and pole pieces are one unit and the magnetic 
circuit remains practically closed at all times. When 
the pickup has been mishandled, subjected to a strong 
ac field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which cane it will 
be necessary to re -magnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetiser and charg- 
ing the magnet in accordance with the instructions 
accompanying the magnetizer. It is preferable to 
check the polarity of the pickup magnet and to re - 
magnetize it so that the same polarity is maintained. 

Automatic Record Ejector 
The record changing mechanism is designed to 

be simple and fool - proof. Under normal operating 
conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex, 
plained in figure 13. 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent leven 
and possibly broken parta may result. 

The tip of the record ejector is adjustable in re, 
lation to the turntable spindle, the two being exactly 
coaxial when properly adjusted. To align the tip, re- 
move the rubber silencer of the ejector assembly, 
loosen ejector tip retaining nut and slide the tip 
assembly to the position where it is in true line with 
the axis of the turntable spindle This adjustment may 
be simplified by placing several records on the turn- 
table, depressing the spindle through the top record 
hole and lining up the ejector tip in the spindle hole 
of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 

Remove the pickup mechanism and terminal board 
as described above. Remove screws A and B and the magnet 
assembly. Remove the bakelite coil support (with coil at - 
cached) and insert the new coil support assembly in its place, 
after which replace the magnet assembly and center the arma- 
ture as described above, then reassemble the remainder of 
the unit. 

MODEL R-96 uses a single reoord phono turnbable only 

MOLL R-97 uses early "drop" type automatic record ohanger 
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The record changing mechanism is designed to be simple 
and fool -proof. Under normal operating conditions, service 
difficulties should be negligible. Occasionally, however, 
certain adjustments may be required. It is important to 
refrain from forcing the mechanism if there is a tendency 
to bind or jam, since bent levers and possibly broken parts 
may result. 

Record Changer Adjustments 
Mount motor -board on a level support. Remove turntable 

and cover at right of turntable. Adjustment locations are 
designated on figure 9 as A, B, etc. The adjustments are 
explained under corresponding symbols below. Perform ad- 
justments in the following order: 

A.-Trip rod "A" should be engaged in "Switch Lever" 
slot. Adjust trip rod "A" to obtain about A of an inch 
clearance from motor -board. 

B.-Adjust "B" to the position shown. 
C.-With "Index Lever" in "Manual" position, "Pickup 

Arm" rotated to extreme left, and switch tripped to open 
contacts "C," adjust contact points "C" by bending the stiff 
contact arm until points are opened 10 to 30 thousandths 
of an inch. 

D.-With "Index Lever" in "Manual" position; release 
set screw "D" and force "Manual Index Finger" as far as 
it will go towards "Trip Pawl Stop Pin." Tighten set screw. 

E.-Adjust at "E" to provide approximately 1/32 of an 
inch between outer end of "Link Slot" and screw when 
rubber "Bumper" is in contact with stop bracket. 

F. and G.-Remove rubber silencer at "F" and adjust "F" 
and "G" so ejector tip "F" is in line with "Spindle." 
Longitudinal movement, with respect to "Ejector Arm," may 
be effected by loosening hex. head at "F." Lateral move- 
ment of "Ejector Arm" may be effected by adjustment "G." 

H.-Adjust "H" so under side of pickup head can be 
raised 2%z inches above motor -board. 

J.-Adjust screw "J" until friction will just force "Trip 
Finger" to move "Trip Pawl" when "Index Lever" is in 
"12" inch position. 

N.-Adjust needle pressure by turning screw under center 
of "Pickup Arm" so that a force of 72 grams (2.5 ounces) 
is required to lift needle from record. Hook scale under 
needle screw to measure force. 

K.-Adjustment "N" must be performed prior to this 
adjustment. With a 12 -inch record on turntable, turn on 
"Motor Switch," place "Index Lever" to "12' position and 
adjust "K" so that "Cable" tension will allow needle to lower 
slowly on start of record at completion of eject cycle. Turn 
"Motor Switch" off after eject cycle is completed and check 
to see that "Cable" is slightly loose when "Pickup Arm" 
is moved against "Spindle." Replace turntable and put a 

needle in "Pickup." 
L.-Adjust "L" so needle will drop into center of smooth 

portion at the start of a 12 -inch record when "Index Lever" 
is in "12" inch position and "Pickup Arm" is to extreme 
right. 

M.-Loosen three screws "M" and rotate "Spacer" until 
pointer on "Spacer" is in line with screw to right of "Pick- 
up Arm." 

P.-Adjust turntable height by insertion or removal of 
thrust washers at "P" so ejector tip "F" will not eject bot- 
tom 12 -inch record but will eject second from bottom record. 

Q.-Adjust position of shorting switch at "Q" so switch 
closes when needle is just outside a 12 -inch record. 

R.-Adjust screw ."R" upward just enough so that with 
one record on turntable and ejector tip "F" resting on record 
surface, there is 1/32 of an inch clearance between screw 
"R" and "Ejector Arm." 

Record Changer Service Hints 
1.-"Ejector Arm" goes through normal cycle but does not 

eject records. Adjust "F" and "G." See that "Spindle" 
slides freely. 

MODEL U-109 

2.-Ejects bottom record. Lower turntable by removing 
thrust washers at "P." 

3.-Ejects records properly down to second from bottom of 
pile. Raise turntable by placing thrust washers at "P." 

4.-Eject cycle does not start after needle reaches eccentric 
groove. Adjust "J" (turn screw clockwise). 

5.-Eject cycle starts before eccentric record groove is 
reached. Adjust "J" (turn screw counter -clockwise). 
Set "Index Lever" to "12" inch or "10" inch position 
after starting to play record. Do not jar motor -board 
during automatic operation. 

6.-Lateral movement of "Pickup Arm" has no control 
over starting and stopping. Adjust clearance of rod 
"A." See that rod "A" engages in slot of "Switch 
Lever." 

7.-Fails to eject top record of a pile because "Ejector 
Arm" strikes record in returning to center at end of 
eject cycle. Adjust screw "R" upward to provide 
greater incline so that roller in "Ejector Arm" will 
roll back during cycle. 

8.-Pickup strikes record during eject cycle. Adjus "K" 
and "H." 

9.-Starts playing record several grooves in from begin- 
ning or needle misses record entirely. Adjust "L." 

10.-Needle falls on smooth portion at start of record but 
does not move into playing groove. Adjust "M." 
Check to see that motor -board is level. 

11.-Automatic stop does not operate after needle reaches 
eccentric groove. Adjust "B" and "C." 

12.-Motor does not re -start when "Pickup" is returned to 
rest position. Adjust "C." See that switch mechanism 
parts move freely and springs are functioning. 

13.-Starts eject cycle although set for "Manual" operation. 
Adjust "D." 

14.-Noise in loudspeaker while changing needles. Clean 
"Shorting Contact" and adjust "Q." 

15.-"Wow" in record reproduction.-Instrument should be 
warmed to about 65° F. Ejector tip should be centered 
and free to rotate (adjustments "F" and "G"). There 
should be no solid particles on gear teeth or in grease; 
no tendency to bind. Turntable plate should be in 
dynamic balance and "Spindle" should be straight. 
Proper lubrication is important. 

Lubrication.-Clean motor gear -box thoroughly before re - 
greasing. Apply less than a tablespoonful of a grease, such 
as "Cities Service No. 7035 -Al" or "Koolmotor Universal 
Trojan No. 1," directly on gears taking care to get none 
in rotor bearings. Put medium motor oil (S.A.E. No. 30) 
in the oil holes. Cover main gear and cam of automatic 
mechanism with a light, grease such as "Socony-Vacuum No. 
2. Any good house -hold oil, such as "3 -IN -ONE" is suit- 
able for the ejector -tip "F" bearing. 

Pickup 
An adjustment is provided to compensate for reduced 

sensitivity of the crystal pickup with age. Adjustment re- 

quires the use of a 1,000 -ohm -per -volt a -c voltmeter (recti- 
fier type, 10 -volt range) and a frequency record. With the 
voltmeter connected across the loudspeaker voice coil, 
"Phonograph Volume" and "Fidelity" controls turned ex- 

treme clockwise, "Dynamic Amplifier" control turned counter- 
clockwise, and "Exp.-Off Switch Cable" -plug pulled out 
from apron of dynamic amplifier (see figure 10), adjust R101 
(end of compensator unit) until an RCA Victor Technical 
Purpose Record Cat. No. 84519-A or 84505-B gives a volt- 
meter reading of 5 volts on 400 cycles. Adjustment of R101 
will be facilitated by removing the compensator unit from 
the phonograph control panel, after removing control knobs 
and shaft bushing nuts. R101 should also be adjusted if 

pickup is replaced. 
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Illustration of Phonograph Board 

The phonograph mechanism is designed to play a series 
of eight 10 -inch or seven 12 -inch records automatically, re, 
peating on the last record. Either 10 -inch or 12 -inch records 
may be played singly (manual operation). A speed -shift 
lever permits playing either the standard 78 r.p.m. records, 
or the long-playing 3314 r.p.m. records. 

For automatic record -changing operation, or for automatic 
repeating of one record, the records must have the eccentric 
or spiral groove in the center. For self -stopping on manual 
operation, the records must have the eccentric stopping 
groove. 

"Eject Cycle" 
Before operating the phonograph, be sure that the pickup 

arm and the ejector arm are down at playing level and can 
be moved easily by hand. If not, the index lever will be in 
position "10" or "12" and an eject cycle must be completed 
to bring the arms down. To do this, turn on the phono 
switch so that the turntable will revolve and the motion of 
the pickup arm will be resumed; when the pickup and ejector 
arms come down, turn off the phono switch. 

CAUTION: Never use force to start or stop the motion 
of the record -changing mechanism or the pickup or ejector 
arms. 

Automatic Operation 
Proceed EXACTLY as follows: 
1. See that the index lever is set at "manual," otherwise 

the pickup can not be moved out beyond the edge of 
the record. (See "eject cycle" above.) 

2. Place the pickup over the needle gauge plate, with 
pickup arm resting on the two stud supports. Loosen 
needle screw, insert needle in needle hole in top of 
pickup, so that it drops all the way down against the 
needle gauge plate, then tighten screw. 

3. Raise ejector arm and load records on turntable, not 
higher than spindle. Lower ejector arm onto spindle. 

4. Turn phono switch "on." After turntable has picked 
up speed, lift the pickup arm and rower onto record, 
so that needle is in outer groove. 

5. Move index lever carefully to position "10" or "12," 
according to the size of records on the turntable. 

6. Adjust the phono volume control. 
7. To eject a record being played and start another one, 

lift the pickup arm, move it to center of turntable, and 
hold lightly until it is moved from your hand by the 
automatic mechanism. 

8. To reload the turntable wait until both arms are down 
in normal position at end of "eject c,ycle," and then 

turn off the phono switch. Move index lever to 
"manual" and place pickup over needle gauge plate. 
Do not change this order. Then proceed as outlined in 
paragraphs 3, 4, 5, and 6 above. 

9. The last record will repeat until the phono switch is 
turned off, or the index lever placed at "manual." In 
the latter case, the turntable will stop automatically if 
the record has the eccentric stopping groove in the 
center; otherwise it will continue to revolve. To dis- 
continue operation, turn off the phono switch. 

10. To change needle, place pickup over needle gauge 
plate with pickup arm resting on stud supports, loosen 
needle screw, and turn needle ejector knob to right to 
drop needle into the used needle box. Replace with 
new needle as described in paragraph 2 above. 

Manual Operation 
1. A single record, either 10 -inch or 12 -inch may be 

played. If pickup and ejector arms are not down so 
that they can be moved freely by hand, complete the 
eject cycle as described previously. Move index {ever 
to "manual." 

2. Place pickup on needle gauge plate, and record on 
turntable. 

3. Turn phono switch "on." 
4. When turntable has picked up speed, lift the pickup 

arm and lower onto record so that the needle is in 
outer groove. 

5. Adjust the phono volume control. 
6. When record is finished, the turntable will stop auto- 

matically if the record has an eccentric stopping groove. 
To discontinue operation, turn the phono switch "off." 

Needles 

The Green -Shank Chromium Needle is recommended for 
general purposes. As alternatives, either the Orange -Shank 
Chromium Needle, or the Tungstone Needle (Full Tone) 
may be used. 

Never insert a used Chromium or Tungstone needle in the 
pickup, as damage to the record will result. 

Transparent faced (illustrated) and Victrolac records 
should never be played with Tungstone needles. 

Leveling 
When a record has been played, the pickup moves out, 

the played record is ejected, and the needle is automatically 
placed in the starting groove of the next record. If the 
needle fails to enter the starting groove, raise the right-hand 
side of the cabinet by inserting thin spacers under that side 
of the cabinet. If the needle slides over a few grooves, 
raise the left-hand side of the cabinet. 

OIL 

OIL 
OIL 

Phonograph Oiling Points 

Every six months apply a few drops of good quality light 
machine oil at the points shown above. 
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STOCK 
No. DESCRIPTION 

RCA MFG. CO., INC. 

REPLACEMENT PARTS 

9735 
9851 
9860 

12060 

11881 
14819 

12051 

13101 

4874 

4577 
11488 
14760 
14762 
11553 

14888 
4340 
3784 

14781 
14825 

11711 
14758 
14270 
4585 
3763 

30157 
4871 

14759 

14753 
11535 
10129 
11529 
11538 
11537 
11536 

4055 

3729 

4580 

11534 

MOTOR ASSEMBLIES 
Motor -105-125 volts -26 cycles (M101) 
Motor -105-125 volts -60 cycles M101) 
Motor -105-125 volts -80 cycles M101) 
Suspension Spring-Motor mounting spring, washer and 

stud assembly-comprising six springs, six cup washers, 
three aging washers and three studs 

MOTOR BOARD ASSEMBLIES 
Base-Phonograph compartment lamp socket and base 
Cable-Shielded pickup cable-connects shorting switch 

to compensator pack 
Capacitor -2 Mid., complete with 2 -contact male con- 

nector for use with motor, Stock Nos. 9650 or 9861 
only (C104) 

Capacitor -4 Mfd., complete with 2 -contact male con- 
nector for use with motor Stock No. 9735 only (C104) 

Connector -2 -contact male connector for Stock Nos. 
12051, 13101 or phono compartment lamp leads 

Connector -2 -contact male connector for motor cable 
Connector -2 -contact female connector for motor leads 
Cup-Used-needle cup 
Damper-Turntable damper 
Escutcheon-Index escutcheon engraved "Manual-l2- 

10" 
Knob-Needle rest knob 
Lamp-Phonograph compartment lamp -8.3 volts 
Nut-Cap nut for motor board suspension 
Rest-Pickup rest 
Roller - Pickup arm cable guide roller -comprising 

bracket, roller and guide pin 
Shade --Phonograph compartment lamp shade 
Spacer-Pickup arm mounting spacer 
Spring-Retaining spring for knob, Stock No. 14758 
Spring-Tension spring for needle rest 
Suspension Spring-Suspension spring, washer and bolt 

assembly for motor board-comprising one bolt, two 
cup washers, two springs, two "C" washers, and one 
cap nut 

Switch-Pickup shorting switch (S105) 
Switch-Operating switch-toggle switch (S104) 
Turntable. complete 

EJECT ARM ASSEMBLIES 
Arm-Elect arm, complete 
Ball -1/18 -inch diameter steel ball 
Ball -3/16 -inch diameter steel ball 
Baring-Ejector tip bearing and nut 
Bracket-Eject arm bracket 
Collar-Elect arm shaft collar and set screw 
Cushion -Counter balance roller cushion-located inside 

of eject arm 
Post-Vertical adjustment post-located on eject arm 

bracket 
Roller-Eject arm counter balance roller-located inside 

of eject arm 
Screw-No. 8 -32 -3/16 -inch square head set screw for 

eiect arm collar 
Screw --No. 8 -38 -7/32 -inch special screw for eject arm 

L/NOE,PS/OE li/E47 
OF if9OTOPBO4>PO, 
ELECT2/CAL CON- 
NECT/ONS. 

11535 

11528 
4087 

11531 
11530 
11539 

10941 
3204 

30101 

12850 

14820 

14818 
12648 
14823 
14822 
14824 
14913 
14821 

14754 
8808 

14758 

8809 
3870 

11554 
14755 
14914 
11555 
6503 
3872 

13835 
4584 
4059 
4568 

13837 
13838 

4686 
4061 

2893 
3678 

14918 
4125 

13838 
2917 

3994 
10184 
10174 
8805 
3322 

MODEL MI -6720 Series 

tip center adjustment 
Shaft and Collar-Eject arm vertical action shaft and col- 

lar assembly 
Silencer-Ejector tip silencer 
Spring-Ejector arm bracket spring 
Spring-Elector tip spring 
Tip-Eiector tip with tip center, adjusting screw and cap 
Yoke-Eiect arm yoke assembly 

PICKUP AND ARM ASSEMBLIES 
Ball-Steel ball for pivot shaft bearing 
Cable-Pickup lift cable 
Cable-Shielded pickup cable-connects pickup unit to 

shorting switch 
Damper-Pickup arm pivot shaft damper-comprising one 

upper rubber damper and bearing, one lower rubber 
damper and one lower bearing 

Mechanism-Pickup mechanism, complete with needle 
screw 

Pickup and arm, complete 
Plug-Pivot shaft bearing plug 
Rod-Pickup arm brake trip rod 
Screw-Needle screw 
Screw-Pickup mechanism terminal 
Spring-Pickup arm tension spring 
Support-Pickup mechanism support 

OPERATING MECHANISM 
Cam-Cam and gear assembly 
Clutch-Trip lever friction clutch 
Cover-Metal cover for trip lever and friction finger 

assembly 
Finger-Manual index lever finger assembly 
Finger-Friction finger assembly 
Lever-Manual index lever-less pin 
Lever-Main lever and link assembly 
Lever-Pickup lift cable lever 
Lever-Trip lever and friction clutch assembly 
Pawl-Trip pawl assembly 
Pin-Manual index lever pin 
Plate-Eject arm actuating plate assembly 
Screw-Manual index lever finger set screw 
Screw-Trip lever clutch tension adjustment screw 
Screw-Special screw used to fasten main lever and link 

assembly bushing 
Spacer-Pickup arm mounting spacer 
Spring-Actuating spring 
Spring-Manual index lever finger tension spring 
Spring-Main spring lever tension spring or pickup lift 

cable Boring 
Spring-Trip lever latch plate tension 
Spring-Cam and gear pawl tension spring 
Spring-Pickup lift lever spring 
Sorng-Eiect arm horizontal action tension spring 
Stud-Pickup arm lift cable stud and nut 
Washer -Spring washer-"U" type 

AUTOMATIC SWITCH ASSEMBLIES 
Cover-Motor switch cover 
Plate-Automatic brake latch plate 
Springs-Automatic brake scorings 
Switch Assembly-Automatic switch, complete 
Switch-Motor switch (3103) 

Type Automatic Record Ejector 
Record Capacity Eight 10 -inch or seven 12 -inch 
Turntable Speed '78 r.p.m. 
Type of Pickup Crystal 
Pickup Impedance 80,000 ohms at 1,000 cycles 
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MODELS RP -152 Series, 
MI -4831 Portable 

The RP -139A and RP -145 automatic record changers are 
very similar in design and construction. Most of the parts 
and adjustments are identical on both. The RP -139A turn- 
table is driven through a worm gear in the motor housing 
while the RP -145 turntable is driven through a friction drive 
disc mounted on the turntable spindle. 

On Model RP -145 it is important that the drive motor 
spindle, and rubber tires on main driving disc and idler pul- 
ley be kept clean and free from oil, grease, dirt, or any 
foreign matter at all times. Any quick -drying naphtha is satis- 

factory for cleaning these parts. The RP -145 drive motor 
bearing is lubricated from an oil well filled and sealed at the 
factory. It should not require lubrication in the field. 

The RP -145 turntable is not removable from the spindle. 
However, the rubber tired driving disc is fastened to the 
spindle by means of a tapered pin "24." If necessary to re- 

move these parts the tapered pin should first be removed. 
The driving disc can then be removed from the spindle and 
the turntable and spindle assembly lifted upward from the 
motorboard. If this is done, great care should be taken not 
to bend the spindle. At the same time the spindle bearing 
should be oiled and the cup and ball thrust bearing oiled and 
checked for proper position. 

Before servicing the automatic record changer, inspect the 
assembly to see that all levers, parts, gears, springs, etc., are 
in good order and are correctly assembled. 

A bind or jam in the mechanism can usually be relieved by 

rotating the turntable in the reverse direction. 

The changer can be conveniently rotated through its 

change cycle by pushing the index lever to "Reject" and re, 
volving the turntable by hand. Six turntable revolutions are 
required for one change cycle. 

If the record changer or cabinet is not perfectly level, nor- 
mal operation is likely to be affected. 

The 10 and 12 inch records must be absolutely flat for 
smooth operation. 

A pickup shorting switch, located under the motorboard, 
operates when the pickup is moved outward to the pickup 
rest. 

MISCELLANEOUS SERVICE HINTS 

Incorrect adjustment of a particular mechanism of the 
changer is generally exhibited in a specific mode of improper 
operation. The following relations between effects on opera, 

RCA MFG. CO., INC. MODELS RP -139A, RP -140, 
RP -145, RP -145E 

tion and the usual misadjustments will enable ready adjust- 
ment in most cases. 

1. For any irregularity of operation, the adjustment of the 

main lever "15" should be checked first as in "A." 

2. Needle does not land properly on both 10 and 12 inch 
records-Make complete adjustments "D" and "E." 

3. Needle does not land properly on 12 inch record but 
correct on 10 inch-Effect adjustment "E." 

4. Failure to trip at end of record-Increase clutch "5" 
friction by means of screw "B." Also, see that levers 
"7" and "12" are free to move without touching each 
other. 

5. Pickup strikes lower record of stack or drags across top 
record on turntable-Adjust lift cable per adjustment 

6. Needle does not track after landing-Friction clutch 
"5" adjustment "B" may be too tight; bind in tone arm 
vertical bearing; levers "7" and "12" fouled; or pickup 
output cable twisted. 

7. Cycle commences before record is complete-Record is 

defective, or adjustment "B" of friction clutch "5" is 

too tight. 

8. Wow in record reproduction-Record is defective; or 
instrument is not being operated at normal room tern 
perature; on Model RP -145 oil, grease, dirt, or other 
foreign matter on motor spindle, main driving disc or 
idler pulley rubber tire. Clean with any quick drying 
naphtha. Also, on RP -145 the motor support bracket 
"N" should be moved in its mounting holes until the 
motor spindle is parallel to the turntable spindle and 
exactly at right angles to the main driving disc "29." 
The bracket mounting nuts should then be securely 
tightened. 

9. Record knives strike edge of records-Records warped: 
record edges are rough; or knife adjustments "F" and 
"G" are incorrect. 

10. Record not released properly-Adjust record shelf as- 

semblies in respect to shaft by means of adjustment 

11. When playing both types of records mixed and needle 
either lands in 10 inch position on 12 inch record or 
misses record entirely-Increase tension of mixed rec- 

ord discriminating lever spring "M." 

INSTALLATION 
The Automatic Record Changer is supplied ready for 

mounting on a cabinet rail. This rail must be drilled in ac- 

cordance with the information and dimensions shown on page 

3. All necessary parts are included in your purchase. 

To install the RCA Automatic Record Changer: 

1. Place the Motorboard Unit in position on the cabinet 
rail with the upper mounting springs in place as shown 
on page 3. 

2. Secure Motorboard in position using the screws and 
lower mounting springs as shown on page 3. Tighten 
up the four motorboard mounting screws to compress 
all eight mounting springs to the dimensions shown. 
Make sure that the Motorboard Assembly is level in 

the cabinet. 

3. On the Stock RP -139-A the turntable, rubber spindle 
piece and washer are in a separate package, see page 4. 

Raise and swing out the record holder shelves, place 
metal washer over spindle so that the grooved extension 
fits over the pin in the spindle, place rubber spindle 
piece securely down over spindle and turntable securely 
down over rubber spindle piece. The turntable is at- 

tached in place on the RP -145 
The pickup and needle box are held by a Z -shaped 
bracket attached to the motorboard with a screw. Loosen 
the screw, remove the bracket and replace the screw to 
cover the hole. 

Leveling 
When a record has been played the pickup moves out, 

another record is dropped down, and the needle is fed auto- 

matically into the starting groove of this record. If the needle 

fails to enter the starting groove, raise the right-hand side 

of the cabinet by inserting thin spacers under the feet on 

that side. If the needle slides over a few grooves, raise the 

left-hand side of the cabinet in a similar manner. 

Lubrication 
A few drops of good quality light machine oil should be 

applied about once every six months at the base of the spindle 

under the turntable. On the Stock No. 9865 the turntable 
may be lifted and the oil applied below the metal washer. 

Either of these Record Changers will automatically play a 

series of eight 10 or seven 12 -inch records of the 78 revolu- 
tions -per -minute type, or, if you so desire, you may change 
records, of any size up to 12 inches, manually. Records of 

the last few years with the standard eccentric or spiral stop- 
ping groove will operate the automatic mechanism and change 
your records for you. The Record Changer is for operation 
on 110 volts, 60 cycles. 
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MODELS RP -152 Series, 

MI -4831 Portable 
RCA MFG. CO., INC. 

ADJUSTMENTS 
A. Main Lever.-This lever is basically important in that 

it interlinks the various individual mechanisms which control 
needle landing, tripping, record separation, etc. Rotate the 
turntable until the changer is out -of -cycle; and check rubber 
bumper bracket (A). The roller should clear the nose of the 
cam plate by approximately 1/16 inch. 

B. Friction Clutch.-The motion of the tone arm toward 
the center of the record is transmitted to the trip pawl "22" 
by the trip lever "7" through a friction clutch "5." If the 
motion of the pickup is abruptly accelerated or becomes irreg- 
ular due to swinging in the eccentric groove, the trip finger 
"7" moves the trip pawl "22" into engagement with the 
pawl on the main gear, and the change cycle is started. 
Proper adjustment of the friction clutch "5" occurs when 
movement of the tone arm causes positive movement of the 
trip pawl "22" without tendency of the dutch to slip. The 
friction should be just enough to prevent slippage, and is ad- 
justable by means of screw "B." If adjustment is too tight. 
the needle will repeat grooves; if too loose, tripping will not 
occur at the end of the record. 

C. Pickup Lift Cable Screw.-During the record change 
cycle, lever "16" is actuated by the main lever "15" so as to 
raise the tone arm clear of the record by means of the pickup 
lift cable. To adjust pickup for proper elevation, stop the 
changer "in -cycle" at the point where pickup is raised to the 
maximum height above turntable plate, and has not moved 
outward; at this point adjust locknuts "C" to obtain 1 inch 
spacing between needle point and turntable top surface. 

D. & E. Needle Landing on Record - The relation of 
coupling between the tone arm vertical shaft and lever "20" 
determines the landing position of the needle on a 10 inch 
record. Position of eccentric stud "E" governs the landing 
of the needle on a 12 inch record; this, however, is dependent 
on the proper 10 inch adjustment. 

To adjust for needle landing, place 10 inch record on turn- 
table; push index lever to reject position and return to the 
10 inch position; see that pickup locating lever "17" is tilted 
fully toward turntable; rotate mechanism through cycle until 
needle is just ready to land on the record; then see that pin 
"V" on lever "14" is in contact with "Step T" on lever "17." 
The correct point of landing is 45/8 inches from the nearest 
side of the turntable spindle; loosen the two screws "D" and 
adjust horizontal position of tone arm to proper dimension, 
being careful not to disturb levers "14" and "17." Leave 
approximately 1/32 inch end play between hub of lever "20" 
and pickup base bearing, and tighten the blunt nose screw 
"D"; run mechanism through several cycles as a check, then 
tighten cone pointed screw "D." 

After adjusting for needle landing on a 10 inch record. 
place 12 inch record on turntable; push index lever to reject 
and return to 12 inch position: rotate mechanism through 
cycle until needle is just ready to land on the record; the cor- 
rect point of landing is 55/8 inches from nearest side of 
spindle. If the landing is incorrect, turn stud "E" until the 
eccentric end adjusts lever "14" to give correct needle land 
ing. The eccentric end of the stud must always be toward 
the rear of the motorboard, otherwise incorrect landing may 
occur with 10 inch records. 

F. & G. Record Separating Knife.- The upper plate 
(knife) "25" on each of the record posts serves to separate 
the lower record from the stack and to support the remaining 
records during the change cycle. It is essential that the spac- 
ing between the knife and the rotating record shelf "27" be 
accurately maintained. The spacing for the 10 inch record is 
nominally .055 inch, and for the 12 inch record is .075 inch. 

To adjust, rotate the knife to the point of minimum ver- 
tical separation from the record shelf and turn screw and lock - 
nut "F" to give .052-.058 inch separation. Screw "G" must 
not be depressed during this adjustment. After setting screw 
"F," adjust screw "G" so that when its tip is depressed flush 
with top of record shelf, the vertical spacing between the 
knife, in its lowest rotational position, and the shelf, is .072- 
.078 inch. 

25 

MODELS RP -139A, RP -140, 

RP -145, RP -145E 
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Details of Record Shelf Posts and Mixed 
Record Discriminating Lever 

H. Record Support Shelf.-The record shelf revolves dur- 
ing the change cycle to allow the lower record to drop onto 
the turntable. Both posts are rotated simultaneously by a 
gear and rack coupled to the Main lever "15," and it is neces- 
sary that adjustment be such that the record is released from 
both shelves at the same instant. To adjust, place a 12 inch 
record on the turntable, rotate mechanism into cycle to the 
point where both separating knives have turned clockwise as 
far as the mechanism will turn them; lift record upward until 
it is in contact with both separating knives. Then loosen 
screws "H" and shift record shelves "27" so that the curved 
inner edges of the shelves are uniformly spaced approxi- 
mately 1/16 inch from the record edge. Some backlash will 
be present in the rotation of these shelves. They should be 
adjusted so that the backlash permits them to move away 
from the record but not closer than the approximate 1/16 
inch specified above. Tighten the blunt nose screw "H," run 
mechanism through cycle several times to check action, then 
tighten cone pointed screw "H." 

If record shelves or knives are bent, or not perfectly hori- 
zontal, improper operation and jamming of mechanism will 
occur. 

J. Tone Arm Rest Support (not shown). - When the 
changer is out -of -cycle, the front lower edge of the pickup 
head should be 5/16 inch above surface of motorboard. This 
may be adjusted by bending the tone arm support bracket, 
which is associated with the tone arm mounting base, in the 
required direction. 

K. Trip Pawl Stop Pin.-The position of the trip pawl 
stop pin "K" in relation to the main lever "15" governs the 
point at which the roller enters the cam. By bending the pin 
support either toward or away from trip pawl bearing stud, 
the roller can be made to enter the cam later or earlier, re- 
spectively. This adjustment should be made so that the roller 
definitely clears the cam outer guide as well as the nose of 
the cam plate. 

Lubrication.-Petrolatum or petroleum jelly should be ap- 
plied to cam, main gear, spindle pinion gear, and gears of 
record posts. 

Light machine oil should be used in the tone arm vertical 
bearing, record post bearings, and all other bearings of va- 
rious levers and pulleys on underside of motorboard. The 
turntable spindle bearing of RP -145 must be lubricated from 
the top of the motorboard. Using an oil can with a long 
spout, reach in between the turntable and motorboard and 
apply oil directly to the spindle. 

On Model RP -139-A apply a few drops of light machine 
oil (S.A.E.-10) to the motor oil hole adjacent to the spindle 
bearing after each 1,000 hours of operation. The oil hole 
has a screw plug. 

Do not allow oil or grease to come in contact with rubber 
mounting of tone arm base, rubber bumper, rubber spindle 
cap, or rubber parts of friction drive mechanism of Model 
RP -145. 
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MODELS RP -139A, RP -140, RCA MFG. CO., INC. MODELS RP -152 Series, 
RP -145, RP -145E 

Before operating the phonograph, either automatically o 
manually, be sure that the pickup is down and can be move 
by hand. If not, a "cycle" must be completed to bring i 
down. To do this, throw Turntable Switch "on." The turn 
table will start to revolve and the cycle of motion of th 
pickup arm will be resumed. When the pickup arm come 
down, turn off the Turntable Switch. 

Cautions 
1. Never use force to start or stop the motor or any part 

of the record -changing mechanism or pickup arm. 
2. The use of records which have become warped or dam 

aged through improper care may cause the mechanism to jam 
and damage the instrument. In addition, records which have 
become warped will slide on one another when playing, re- 
sulting in unsatisfactory reproduction. 

3. This instrument is NOT RECOMMENDED for playin 
10 -inch and 12 -inch records in mixed sequence. If the use 
desires this service he must be positive that all records are 
perfectly fiat and free from warp. The Index and Record Re 
ject Lever must be set at "10" and after playing the last selec 
tion the pickup will comq down in position for a 10 -inch 
record and repeat the playing of the record on a 10 -inch 
diameter unless the Turntable Switch is turned off. Any jam 
ming of the mechanism under these conditions indicates tha 
the records used are not perfectly flat or that their edges are 
not sufficiently smooth to permit normal operation of the 
separators in dropping each record in sequence onto the 
turntable. 

4. Do not leave records on the record holder posts, as they 
are liable to warp, particularly so in wanner climates. Keep 
your records in a record file (album or cabinet) when not in 
use. If any records should become warped, place them on 
flat surface with a flat heavy article, such as a large book, on 
top and leave them in this position for a few days. 

Controls and Moving Mechanism 
Index and Record Reject Lever.-This lever is located near 

the right front corner of the motorboard with its index plate 
marked for four positions-"MANUAL," "12," "10," and 
"REJECT." When you desire to change record selections 
manually, this lever should be set in the "MANUAL" posi 
tion. With the lever in the "12" position, the mechanism 
is set to play a series of 12 -inch records automatically. To 
play either a series of 10 -inch records, or 10- and 12 -inch 
records mixed, the lever should be set at the "10" position. 

To reject a record being played, or to start the record - 
changing cycle in case the record just played does not have 
the standard eccentric or spiral stopping groove, simply push 
the lever to the "REJECT" position and let go. The pickup 
will raise up and swing outwards and the next record will 
drop down. Upon releasing the lever, it will automatically 
return to the "10" position. If you are playing a series of 
12 -inch records, the lever should be returned to the "12" 
position after rejecting a record. Keep the lever in its 
"MANUAL" position when not actually playing records 
automatically. 

Turntable Switch.-The switch located just in front of the 
Index and Record Reject Lever controls the current to th 
turntable motor. To start the turntable, set the switch to the 
"ON" position. To stop the turntable, set the switch to the 
"OFF" position. 

Pickup and Top -Loading Needle Socket.-The pickup is 
the new crystal type, with a hole in the top for insertion of 
needles. When not playing records, the pickup arm should 
be moved out to the right beyond the turntable and placed 
at rest on the support with the edge of the pickup arm just 
beyond the vertical lug on the corner of the used needle 
box and the pickup over the needle gauge plate. The pickup 
must be in this position to change needles. 

To insert a needle initially, loosen the needle screw on the 
front of the pickup, place needle in hole at top so that it 
drops down against the needle gauge- plate and then tighten 
up the needle screw. 

Needle Ejector.-The extending tab on the needle gauge 
plate of the needle box operates the needle ejector. To 
change a needle, place pickup in rest position, loosen needle 
screw and press the extending tab on the needle gauge plate 
to drop the used needle into the box below. Release tab, 
allowing the needle gauge plate to swing back, and then in- 
sert a new needle in the pickup as described above. 

MI -4831 Portable 
r The- used needle box may be taken out and emptied by 

d first lifting the pickup off its rest and allowing it to float 
t between the rest and the turntable. Then tilt the box up- 

wards at the front and lift out. To replace the box, tilt it 
e upwards at front and lower it into the hole with the lug on 
s the back of the box in the slot in the motorboard. Slide the 

lug under the motorboard and push the box in place. Replace 
the pickup on its rest. 

Record Holder Shelves.-To place a record on the turn- 
table or to remove records, raise the record holder shelves 
by lifting the knobs, and swing clear of outer edge of record. 
Also push back vertical lever adjacent to the rear record 
holder post. You now have clear access to the turntable. 
Before loading the magazine for Automatic Operation swing 
the record holder shelves back into position. 

g Automatic Operation 
r 1. See that pickup is over needle gauge plate with needle 

properly in place. If not, complete a "cycle" as explained in 
the first paragraph under "OPERATION." 

2. With Index and Record Reject Lever at "MANUAL," 
place the first of the series of records on the turntable and 
the remainder of the series (up to seven 10 -inch or six 12- 
inch records) on the record holder posts (as shown below). 
The records should be arranged in the desired order with 
the desired selection face up and the last selection on top. 

3. Set the Index and Record Reject Lever to the proper 
position. (See CONTROLS:- INDEX AND RECORD 
REJECT LEVER.) 

4. Throw Turntable Switch to the left-"ON"-turntable 
should commence to revolve. 

5. When turntable has attained speed, lift pickup and 
a lower gently onto the record so that the needle point enters 

the outside groove. 
6. Close the lid of the cabinet to eliminate mechanical 

reproduction of sound by the needle. 
The whole series of records will now play without further 

attention, and the last record will repeat until the Turntable 
Switch is turned off. Allow the record -changing mechanism 
to complete its cycle before the turntable is stopped. Then 
lift the pickup, swing the arm to the right beyond the edge 
of the record and lower it onto the pickup rest with pickup 
over needle gauge plate. The record player is then ready 
for reloading, or for manual operation. 

Manual Operation 
To play records manually: 
1. Proceed as in step 1, under "AUTOMATIC OPERA- 

TION." 
2. Place record on turntable with desired selection upwards. 
3. Set Index and Record Reject Lever to "MANUAL" 

position. 
4. Proceed as in steps 4, 5 and 6 under "AUTOMATIC 

OPERATION." 
When you have finished playing, be sure that the turntable 

has stopped and the pickup is in the rest position over needle 
gauge plate. Never leave pickup with needle resting on a 
record or on the turntable. 

e 

eMOTOMMIPA 

MODEL RP- 139A MODEL RP -145 

TURNTABLE ON 
MODEL RP -139A 
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MODELS RP -152 Series, MODELS RP -139A, RP -140, 
MI -4831 Portable RCA MFG. CO., INC. RP -145, RP -145E 

RECORDS RECORD -MOLDER SHELF 

RECORD -MOLDER 
SPINDLE POST i' PICNUP-AAM 

-e PICKUP 
These record changers are available for operation on volt- 

ages and frequencies as follows: -, INDEX AND RECORD g 9 
CO 

RECORD -MOLDER 
PORT 

_ / REJECT LEVER 
y jig........_ - - 

--- 

i .. PICKUP REST 
RP -139-A 105-125 volts, 60 cycles, 21 watts 

aa.ie. LATE RP -A 105.125 volts, 50 cycles, 21 watts 
RECORD -MOLDER 

aDELP- 

yam. Jr.,NEEDLE 
I , RP -1 39-A 105.125 volts, 25 cycles, 22 watts 
I,Ì 1 NEEDLE ELECTOR TAB ,_ 

e. 
BOX RP145 105.125 volts, 60 cycles, 15 watts 

USED NEEDLE 

TURNTAELE 
PLACE SWITCH REJECT 

TURNTABLE 
WITH RECORD IN 

RP -145 105-125 volts, 50 cycles, 15 watts 

NEEDLE SCREW 12 INCH 

NEEDLE MOLE IO INCH MANUAL 

Replacement Parts 
Insist on genuine Factory -tested parts, which are readily IdentiRed and may be purchased from authorized dealers. 

Unit Unit 
CK STIOo DESCRIPTION Liis 

Price 
STO K DESCRIPTION List 

Price 

PICKUP ARM ASSEMBLIES OPERATING MECHANISM 

33906 Arm -Pickup arm shell 
(8) 

.45 10129 Ball -Steel ball for turntable bearing (Model 
33977 Cable .50 RP -145) .02 -Pickup shielded cable 

-Pickup cartridge and needle screw (RP- 33905 Crystal 33984 Bracket -Record discriminating lever mounting 
139-A only) 4.25 bracket (3) .20 

35171 Crystal -Pickup cartridge and needle screw (RP- 33987 Cam -Cam and drive gear (42) 2.00 
145 only) xx 6808 Clutch -Trip lever clutch (5) .35 

33976 Pin -Used to fasten pivot arm in pickup arm 34369 Cup -Turntable bearing cup (Model RP -145) 
shell .03 (36) .20 

33974 Screw -Needle screw .15 32883 Damper -Rubber drive sleeve and damper plate 
33975 Shaft -Pickup pivot shaft and pivot arm 1.40 for motor spindle (Model RP -139A) (45, 46) .30 

34367 Disc -Turntable drive disc and tire (Model RP - 
MOTOR ASSEMBLIES MOTOR 31116 

145) (29) 
Finger -Trip lever friction finger (7) 

2.25 
.45 

(Model RP -139A) 32879 Gear -Long arm and rack gear (41) .60 

32956 Coil -Field coil and laminations for 25 cycle 
31121 
32880 

Gear -Record separator shaft gear (10) 
Gear -Short arm and rack gear (40) 

.90 

.55 

32955 
motor 

Coil -Field coil and laminations for 50 cycle 
7.15 34368 Grommet -Rubber grommet for motor mounting 

(Model RP -145) (48) .08 
motor 5.90 31151 Guide -Lift cable guide spring (2) .10 

32954 Coil -Field coil and laminations for 60 cycle 33982 Guide -Main spring guide (11) .10 
motor 5.35 34370 Idler -Turntable idler wheel and arm (Model 

32980 Gear -Motor spindle gear and pin .75 RP -145) (39) .60 
32873 Motor -Motor complete, 25 cycle, 110 volt AC 15.95 33986 Lever -Index lever (12) .60 
32872 Motor -Motor complete, 50 cycle, 110 volt AC 13.75 31138 Lever -Locating lever and pawl (14) .70 
32871 Motor -Motor complete, 60 cycle, 110 volt AC 13.25 33985 Lever -Main lever (15) 1.05 
30870 Plug -2 -prong male plug -used on motor leads .35 33993 Lever -l0 -inch and 12 -inch record discriminat- 
32959 Spindle -Turntable spindle complete with metal ing lever (17) - .85 

pinion and fibre gear for 25 cycle motor 2.90 31140 Lever -Pickup lift cable lever and spring (16) .55 
32958 Spindle -Turntable spindle complete with metal 31130 Lever -Record separator elevating lever with 

pinion and fibre gear for 50 cycle motor 2.90 adjustment screws (18) .80 
32957 Spindle -Turntable spindle complete with metal 31132 Lever -Trip detaining lever (19) .30 

pinion and fibre gear for 60 cycle motor 2.90 34874 Lever -Trip lever assembly (20) 1.85 
32875 Switch -Motor control switch (4) .30 31131 Lever -Trip regulator lever (21) .25 

33992 Link -Index lever setting link and button .20 
MOTOR ASSEMBLIES 31137 Pawl -Index lever pawl (13) .30 

(Model RP -145) 31133 Pawl -Trip pawl assembly (22) .80 
31535 Pin -Drive pin for turntable drive disc (Model 

34513 Armature -Complete armature and shaft for 60 RP -145) (24) .03 
cycle motor xx 31124 Pin -Pin to fasten gear on record separator 

34512 Cap -Bakelite cap for motor xx shaft (23) .04 
34365 Capacitor -1.25 mfd., for 60 cycle motor (38). 1.75 31118 Screw -Cone pointed set screw for record sepa - 
34364 Motor -105/725 volts, 60 cycle, complete with rator shelf ("H") .06 

capacitor (37) 6.75 14195 Screw -No. 10-32 cone pointed set screw for 
30870 Plug -2 -prong male plug for motor leads .35 trip lever hub ("D") .05 

33983 Screw -Record separator elevating lever pivot 

MOTORBOARD ASSEMBLIES 31117 
screw 

Screw -Special to adjust friction clutch 
.15 
.03 

(Model RP -139A) 33990 Separator -Record separator knife (25) 1.85 

33981 
33978 

Base -Pickup arm mounting base 
Board-Motorboard complete with bearings and P g 

60 
33988 
33989 

3676 

Shaft -Record separator shaft (34) 
Shelf -Record separator shelf (27) 
Spring -Cam gear pawl spring 

.70 
1.25 

.04 
posts less operating mechanism 6.50 31136 Spring -Index lever pawl spring (30) .05 

33909 Cup --Used needle cup, lid, and pickup arm 3666 Spring -Lift cable spring (31) .04 
rest (6) 1.00 32438 Spring -Locating lever spring (35) .05 

33979 Escutcheon -Index escutcheon .50 32882 Sprng-Main lever tension spring (43) .05 
31150 Mounting -Pickup arm base rubber mounting 34878 Spring -Pickup arm starting spring (26) .10 

complete -45 14190 Spring -Record discriminating lever pawl spring 
31155 Spring -Used needle cup lid spring (49) .04 or iodating lever pawl spring (28) .08 

MOTORBOARD ASSEMBLIES 
33994 Spring-Record( discriminating I e v e r spring 

.05 

(Model RP -145) 14191 
34372 

Spring -Trip detaining lever spring (33) 
Spring -Turntable idler wheel spring (Model 

.04 

33981 Base -Pickup arm mounting base .60 RP -145) (47) .10 

34363 Board-Motorboard complete with bearings and 34371 Supoort-Turntable drive and motor support 
'.70 posts -less operating mechanisms 8.70 (Model RP -145) 

33909 Cup -Used cup, lid, and pickup arm rest (6). 1.00 34875 Switch -Pickup shorting switch (44) .45 

33979 Escutcheon -Index escutcheon .50 33991 Turntable -(-Model RP -139A) 3.00 

31150 Mounting -Pickup arm base rubber mounting 34386 Turntable and Spindle Shaft -(Model RP -145) 
complete .45 (32) 3.35 

31155 Spring -Used needle cup lid spring (49) .04 34373 Washer -"C" washer for mounting idler wheel 

32875 Switch -Motor switch (4) .30 and arm (Model RP -145) .03 

xx Price upon application to your RCA Victor Parts Distributor. 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 
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MODEL RP -1398 
RCA MFG. CO., INC. 

PHONOGRAPH MODEL U-126 
Type Manual 

Record Capacity one 10 -inch or one 12 -inch 
Turntable Speed 78 R.P.M. (Adjustable) 
Type Pickup Crystal 
Pickup Impedance 80,000 ohms at 1,000 cycles 

Turntable Switch.-The switch located just in front of the 
Index and Record Reject Lever controls the current to the 
turntable motor. To start the turntable, set the switch to the 
"ON" position. To stop the turntable, set the switch to the 
"OFF" position. 

Pickup and Top -Loading Needle Socket.-The pickup is 
the new crystal type, with a hole in the top for insertion of 
needles. When not playing records, the pickup arm should 
be moved out to the right beyond the turntable and placed 
at rest on the support with the edge of the pickup arm in 
the groove and the pickup over the needle gauge plate. The 
pickup must be in this position to change needles. 

To insert a needle initially, loosen the needle screw on the front of the pickup, place needle in hole at top so that it 
drops down against the needle gauge plate and then tighten 
up the needle screw. 

Needle Ejector.-The extending tab on the needle gauge 
plate of the needle box operates the needle ejector. To 
change a needle, place pickup in rest position, loosen needle 
screw and press the extending tab on the needle gauge plate 
to drop the used needle into the box below. Release tab, 
allowing the needle gauge plate to swing back, and then in 
sert a new needle in the pickup as described above. 

The used needle box may be taken out and emptied by 
first lifting the pickup off its rest and allowing it to float 
between the rest and the turntable. Then tilt the box up- 
wards at the front and lift out. To replace the box, tilt it 
upwards at front and lower it into the hole with the lug on 
the back of the box in the slot in the motorboard. Slide the 
lug under the motorboard and the box drops in place. Re- 
place the pickup on its rest. 

Record Holder Shelves.-To place a record on the turn- 
table or to remove records, raise the record holder shelves, 
by lifting with the fingers under the shelf, and swing clear 
of outer edge of record. Also push back vertical lever adja- 
cent to the rear record holder post. You now have clear 
access to the turntable. Before loading the magazine for 
Automatic Operation swing the record holder shelves back 
into position. 

Cautions 
1. Never use force to start or stop the motor or any part 

of the record -changing mechanism or pickup arm. 
2. The use of records which have become warped or 

damaged through improper care may cause the mechanism to 
jam and damage the instrument. In addition, records which 
have become warped will slide on one another when playing, 
resulting in unsatisfactory reproduction. 

3. This instrument is NOT RECOMMENDED for playing 
10 -inch and 12 -inch records in mixed sequence. If the user 
desires this service he must be positive that all records are 
perfectly fiat and free from warp. The Index and Record Re- 
act Lever trust be set at "10" and after playing the last selec- ior the pickup will come down in position for a 10 -inch 
record and repeat the playing of the record on a 10 -inch 
diameter unless the Turntable Switch is turned off. Any jam- 
ming of the mechanism under these conditions indicates that 
the records used are not perfectly flat or that their edges are 
not sufficiently smooth to t normal operation of the 
separators in dropping record in sequence onto the 
turntable. 

MODEL U-128 
Automatic-Manual 
Seven ten or twelve inch 
78 R.P.M. (Adjustable) 
Crystal 
80,000 ohms at 1,000 cycles 

Automatic Operation 
1. See that pickup is over needle gauge plate with needle 

properly in place. If not, complete a "cycle" as explained in 
the first paragraph under "OPERATION." 

2. With Index and Record Reject Lever at "MANUAL," 
place the first of the series of records on the turntable and 
the remainder of the series (up to seven 10 -inch or six 12 - 
inch records) on the record hohler posts (as shown below.) 
The records should be arranged in the desired order with 
the desired selection face up and the last selection on top. 

3. Set the Index and Record Reject Lever to the proper 
position. (See CONTROLS: - INDEX AND RECORD 
REJECT LEVER.) 

4. Throw Turntable Switch to the left-"ON"-turntable 
should commence to revolve. 

5. When turntable has attained speed, lift pickup and 
lower gently on to the record so that the needle point enters 
the outside groove. 

6. Close the lid of the cabinet to eliminate mechanical 
reproduction of sound by the needle. 

The whole series of records will now play without further 
attention, and the last record will repeat until the Turntable 
Switch is turned off. Allow the record -changing mechanism 
to complete its cycle before the turntable is stopped. Then 
lift the pickup, swing the arm to the right beyond the edge 
of the record and lower it onto the pickup rest with pickup 
over needle gauge plate. The record player is then ready 
for reloading, or for manual operation. 

Manual Operation 
To play records manually: 
1. Proceed as in step 1, under "AUTOMATIC OPERA. TION." 
2. Place record on turntable with desired selection upwards. 
3. Set Index and Record Reject Lever to "MANUAL" 

position. 
4. Proceed as in steps 4, 5 and 6 under "AUTOMATIC OPERATION." 
When you have finished playing, be sure that the turntable has stopped and the pickup is in the rest position over needle gauge plate. Never leave pickup with needle resting on a record or on the turntable. 

Controls and Moving Mechanism 
Index and Record Reject Lever.-This lever is located near 

the right front corner of the motorboard with its index plate 
marked for four positions-"MANUAL," "12," "10," and 
"REJECT." When you desire to change record selections 
manually, this lever should be set in the "MANUAL" posi- 
tion. With the lever in the "12" position, the mechanism 
is set to play a series of 12 -inch records automatically. To 
play either a series of 10 -inch records, or 10- and 12 -inch 
records mixed, the lever should be set at the "10" position. 

To reject a record being played, or to start the rerocrl- 
changing cycle in case the record just played does not nay 
the standard eccentric or spiral stopping groove, simply push 
the lever to the "REJECT" position and let go. The pickup 
will raise up and swing outwards and the next record will 
drop down. Upon releasing the lever, it will automatically 
return to the "10" position. If you are playing a series of 
12 -inch records, the lever should be returned to the "12" 
position after' rejecting a record. Keep the lever in its 
"MANUAL" position when not actually playing records 
automatically. 

(ENTIRE RP -139 SERIES ARE S IbáILAR ) 
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II 

12 30 13 21 19 33 25 27 
Figure 10-Bottom View of Automatic Record Changer 
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Figure 11-Details of Record Shelf Posts, and Locating 
Lever Assemblies 
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LIGHT OIL TO INSURE 
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Figure 12-Motor Data and Coupling 
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GENERAL INFORMATION 
Before servicing the automatic record changer, inspect the 

assembly to see that all levers, parts, gears, springs, etc., are 
in good order and are correctly assembled. 

A bind or jam in the mechanism can usually be relieved 
by rotating the turntable in the reverse direction. 

The changer can be conveniently rotated through its change cycle by pushing the index lever to "Reject" and revolving the turntable by hand. Six turntable revolutions 
are required for one change cycle. 

The turntable, spindle, and pinion gear are assembled by means of a 3/32 inch straight pin. This pin may be removed 
by gently driving with a standard pin punch. 

1f the record changer or cabinet is not perfectly level, 
normal operation is likely to be affected. 

The 10 and 12 inch records must be absolutely flat for 
smooth operation when using a mixture of the two sizes. 

A shorting switch, located in the pickup head, operates 
due to pressure when the pickup is placed on the pickup 
rest. 

ADJUSTMENTS 
A. Main Lever: This lever is basically important in that 

it interlinks the various individual mechanisms which control 
needle landing, tripping, record separation, etc. One adjust, 
ment is provided for the main lever. Rotate the turntable 
until the changer is outofcycle; and adjust rubber bumper 
bracket (A) so that the roller clears the nose of the cam plate by 1/16 inch. 

B. Friction Clutch.-The motion of the tone arm toward 
the center of the record is transmitted to the trip pawl "22" 
by the trip lever "7" through a friction clutch "5." If the motion of the pickup is abruptly accelerated or becomes irregular due to swinging in the eccentric groove, the trip finger "7" moves the trip pawl "22" into engagement with the pawl on the main gear, and the change cycle is started. Proper adjustment of the friction clutch "5" occurs when movement of the tone arm causes positive movement of the trip pawl "22" without tendency of the clutch to slip. The friction should be just enough to prevent slippage, and is adjustable by means of screw "B." If adjustment is too tight, the needle will repeat grooves; if too loose, tripping will not occur at the end of the record. 

C. Pickup Lift Cable Screw.-During the record change 
cycle, lever "16" is actuated by the main lever "15" so as to raise the tone arm clear of the record by means of the pickup lift cable. To adjust pickup for proper elevation, 
stop the changer "in -cycle" at the point where pickup is 
raised to the maximum height above turntable plate, and has not moved outward; at this point adjust locknuts "C" to obtain 1 inch spacing between needle point and turntable top surface. 

D. & E. Needle Landing on Record.- The relation ' of coupling between the tone arm vertical shaft and lever "20" 
determines the landing position of the needle on a 10 inch record. Position of eccentric stud "E" governs the landing 
of the needle on a 12 inch record; this, however, is dependent 
on the proper 10 inch adjustment. 

To adjust for needle landing, place 10 inch record on turn, 
table; push index lever to reject position and return to the 
10 inch position; see that pickup locating lever "17" is tilted fully toward turntable; rotate mechanism through cycle until needle is just ready to land' on the record; then see that pin "V" on lever "14" is in contact with "Step T" on lever "17." The correct point of landing is 4-11/16 inches from the nearest side of the turntable spindle; loosen the two screws "D" and adjust horizontal position of tone arm to proper dimension, being careful not to disturb levers "14" and "17". Leave approximately 1/32 inch end play between hub of lever "20" and pickup base bearing, and tighten the blunt nose screw "D"; run mechanism through several cycles as a check, then tighten cone pointed screw "D". 

After adjusting for needle landing on a 10 inch record, 
place 12 inch record on turntable; push index lever to reject and return to 12 inch position; rotate mechanism through 
cycle until needle is just ready to land on the .ecord; the correct point of landing is 5.11/16 inches from nearest side 
of spindle. If the landing is incorrect, turn stud "E" until the eccentric end adjusts lever "14" to give correct needle landing. The eccentric end of the stud must always be toward the rear of the motor board, otherwise incorrect land ing may occur with 10 inch records. 

F. & G. Record Separating Knife. - The upper plate 
(knife) "25" on each of the record posts serves to sefarate 
the lower record from the stack and to support the remain, 
ing records during the change cycle. It is essential that the 
spacing between the knife and the rotating record shelf 
"27" be accurately maintained. The spacing for the 10 inch 
record is nominally .055 inch, and for the 12 inch record is 
.075 inch. 

To adjust, rotate the knife to the point of minimum 

vertical separation from the record shelf and turn screw and 
locknut "F" to give .052-.058 inch separation. Screw "G" 
must not be depressed during this adjustment. After set, 
ting screw "F" adjust screw "G" so that when its tip is 
depressed flush with top of record shelf, the vertical spacing 
between the knife, in its lowest rotational position, and the 
shelf, is .072-.078 inch. 

H. Record Support Shelf.-The record shelf revolves 
during the change cycle to allow the lower record to drop 
onto the turntable. Both posts are rotated simultaneously by 
a gear and rack coupled to the main lever "15," and it is 
necessary that adjustments be such that the record is released 
from both shelves at the same instant. To adjust, place a 12 
inch record on the turntable, rotate mechanism into cycle to 
the point where tone arm is at maximum distance outward 
from turntable; lift record upward until it is in contact with 
both separating knives, then loosen screws "H" and shift 
record shelves so that the curved inner edges of the shelves 
are uniformly spaced at least 1/16 inch from record edge. 
Tighten the blunt nose screw "H," run mechanism through 
cycle several times to check action, then tighten cone pointed 
screw "H". 

If record shelves or knives are bent, or not perfectly 
horizontal, improper operation and jamming of mechanism 
will occur. 

J. Tone Arm Rest Support (not shown).-When the 
changer is out-ofcycle, the front lower edge of the pickup 
head should be 5/16 inch above surface of motor board. 
This may be adjusted by bending the tone arm support 
bracket, which is associated with the tone arm mounting base, 
in the required direction. 

K. Trip Pawl Stop Pin.-The position of the trip pawl 
stop pin "K" in relation to the main lever "15" governs the 
point at which the roller enters the cam. By bending the 
pin support either toward or away from trip pawl bearing 
stud, the roller can be made to enter the cam later or earlier, 
respectively. This adjustment should be made so that the 
roller definitely clears the cam outer guide as well as the 
nose of the cam plate. 

Lubrication.-Petrolatum or petroleum jelly should be 
applied to cam, main gear, spindle pinion gear, and gears of 
record posts. 

Light machine oil should be used in the tone arm vertical 
bearing, record post bearings, and all other bearings of 
various levers on underside of motor board. 

The felt washer between the turntable and spindle bearing 
should be soaked in light engine oil whenever the turntable 
is removed, or as required for proper operation. 

Do not allow oil or grease to come in contact with, rubber 
mounting of tone arm base, rubber bumper, or flexible 
coupling of drive motor. 

MISCELLANEOUS SERVICE HINTS 
Incorrect adjustment of a particular mechanism of the 

changer is generally exhibited in a specific mode of improper 
operation. The following relations between effects on opera- 
tion and the usual mis -adjustments will enable ready adjust- 
ment in most cases. 

1. For any irregularity of operation, the adjustment of the 
main lever' 15" should be checked first as in "A". 

2. Needle does not land properly on both 10 and 12 inch 
records-Make complete adjustments "D" and "E". 

3. Needle does not land properly on 12 inch record but 
correct on 10 inch-Effect adjustment "E". 

4. Failure to trip at end of record-Increase clutch "5" 
friction by means of screw "B". Also, see that levers 
"7" and "12" are free to move without touching each 
other. 

5. Pickup strikes lower record of stack or drags across top 
record on turntable-Adjust lift cable per adjustment 

6. Needle does not track after landing-Friction clutch 
"5" adjustment "B" may be too tight; bind in tone 
arm vertical bearing; levers "7" and "12" fouled; or 
pickup output cable twisted. 

'7. Cycle commences before record is complete-Record is 
defective, or adjustment "B" of friction clutch "5" is 
too tight. 

8. Wow in record reproduction-Record is defective; 
flexible coupling between motor and changer mech- 
anism not correctly assembled; or instrument is not 
being operated at normal room temperature (65° F). 

9. Record knives strike edge of records-Records warped; 
record edges are rough; or knife adjustments "F" and "G" are incorrect. 

10. Record not released properly-Adjust record shelf as- 
semblies in respect to shaft by means of adjustment 

11. Needle lands in 10 inch position on 12 inch record or 
misses record when playing both types mixed-Increase 
tension of pickup locating lever spring "30". 
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Turntable Mechanism Model U-126 
The crystal unit of the pickup is sealed in a metal case 

against extremes of climate. The offset mounting of the 
crystal unit in the pickup arm insures ideal tracking between 
needle and record grooves. If failure should occur due to a 
defective crystal, no attempt should be made to repair the 
crystal, but a new replacement crystal unit should be installed. 

The turntable drive is a self-starting, variable -speed, gov- 
ernor -type, induction motor. The motor speed adjusting 
screw is located under the turntable, and may be adjusted by 
inserting a screwdriver thru one of the holes in the turntable, 
after the hole has been lined up with the screw. The flexible 
motor drive arrangement is similar to the U-128. The 
motor speed should be '78 r.p.m., and may be checked by 
placing a piece of paper between a record and the turntable, 
with the paper protruding beyond the edge of the record, 
and then counting the number of revolutions of the turntable 
per minute. The motor is designed to be simple and fool- 
proof in operation. Occasionally, however, certain adjust- 
ments and lubrication may be required. These are illustrated 
and explained in figure 12. Ici addition, an application of oil 
to .the felt pad, which rubs against the governor disc, will 
insure smooth operation. 

The turntable is started by pushing to the rear the motor 
starting lever, which appears to the right of the turntable. 
The adjustment on the automatic motor stopping switch 
should be made so that the switch will snap to the "off" 
position when the needle in the pickup head is 13/4 inches 
away from the center of the turntable. The locking screw 
and details of the switch mechanism are shown in figure 14. The locking screw and nut may be reached, from under- 
neath the motor board, or, by an open end wrench, under 
the turntable. 

REPLACEMENT 
STOCK 

No, DESCRIPTION 
Unit 
List 
Price 

31120 

31121 
31123 
31114 MOTQRBOARD ASSEMBLIES 31137 Model U-128 31138 

31536 
9848 

Coupling -Flexible motor coupling complete 
Cup -Used needle cup and lid complete 

2.10 31113 
31140 

31465 
31535 

Mounting -Pickup arm base rubber mounting 
Pin -Drive pin to fasten flexible coupling to 

turntable shaft 

.75 

.10 

.03 
31135 
31130 

30870 

14195 
30100 
31155 
31147 

Plug -2 -contact male plug for automatic switch 
leads 

Screw -Set screw for flexible coupling 
Springs -1 set of springs for automatic switch 
Spring -Used needle cup cover tension spring 
Strip -Complete set of rubber strips for flexible 

couplings 

.35 

.05 
.08 
.04 

.40 

31132 
31115 
31131 
31133 
31124 
14207 

31534 
31467 

Switch -Automatic switch and lever complete.. 
Switch -Switch only for automatic switch (S7) 

2.75 
.35 31118 

31533 

31537 

Turntable -Turntable with spindle shaft and nose 
complete 

Washers -Turntable bearing and shim washers 
4.95 

.06 
4563 

14195 
31117 

MOTORBOARD ASSEMBLIES 
Model U-128 31126 

31122 
31149 Base -Tone arm mounting base .95 31125 
31152 Board -Record changer base complete with all 31141 

welded and riveted posts and bearings -less 3676 
all operating parts 7.90 

14209 
9848 

Bumper -Main lever rubber bumper (1) 
Cup -Used needle cup, rest, and lid complete 

.08 

.75 
14190 

31148 Escutcheon -Index escutcheon .40- 
31151 Guide -Pickup lift cable guide (coil spring, 80T 31145 

2 -in. large) (2) .10 
31150 Mounting -Pickup arm base rubber mounting 31136 

complete .45 
31155 Spring -Needle cup lid tension spring .04 

3666 
OPERATING MECHANISM 

Model U-128 31127 

31134 Bracket -Pickup locating lever mounting bracket 14191 
(3) .30 

31144 Cam -Cam and gear assembly (4) 2.80 
6808 

31146 
Clutch -Trip lever friction clutch assembly (5) 
Coupling -Motor coupling complete with turn- 

table drive gear, rubber strips, motor coupling, 
and drive arm (6) 

.35 

1.80 

31142 
31147 

31139 
31129 Cover -Cap for top of record post .45 31128 
31116 
31119 

Finger -Trip lever friction finger assembly (7) 
Gear -Long arm and rack gear for front left- 

.45 31143 

hand record post (8) .60 

ADJUST SWITCH TO TRIP WHEN NEEDLE 
IS ON I JM" RADIUS FROM Z. OF MOTOR SPINDLE 

Figure 14 -Adjustment of Automatic Stop Switch 

BOT TOM 
OO OF 

PICKUP 

e`e\---BRAID 

(p BLUE 

Figure 15 -Pickup Connections 

PARTS 
Gear -Short arm and rack gear for rear right- 

hand record post (9) 
Gear -Record post gear (10) 
Guide -Main lever spring guide (11) 
Lever -Index lever assembly (12) 
Lever -Index lever tension spring lever (13) . 

Lever -Locating lever and pawl assembly (14) 
Lever -Main lever assembly (15) 
Lever -Pickup lift cable lever and spring as- 

sembly (16) 
Lever -Pickup locating lever assembly (17) 
Lever -Record separator elevating lever complete 

with adjustment screws (18) 
Lever -Trip detaining lever (19) 
Lever -Trip lever assembly (20) 
Lever -Trip regulator lever (21) 
Pawl -Trip pawl assembly (22) 
Pin -Record post drive pin (23) 
Roller -Pickup lift cable roller and bracket as- 

sembly (24) 
Screw -Cone pointed set screw for trip lever 

hub or record post shelf 
Screw -Pickup lift cable screw and nuts 
Screw -Set screw for flexible coupling 
Screw -Special screw to adjust friction clutch 

tension 
Separator -Record separator knife (25) 
Shaft -Record separator post shaft (26) 
Shelf -Record post shelf assembly (27) 
Spindle -Turntable spindle shaft and spring 
Spring -Cam pawl tension spring on main gear 

(12 turns, .190 -in. O.D., 43/64 -in. lg.) 
Spring -Pickup locating lever short spring or 

locating lever pawl tension spring (28) (16 
turns, .180 -in. O.D., 19/32 -in. lg.) 

Spring -Main lever tension spring (29) (18 
turns, 9/16 -in. O.D., 3 -in. lg.) 

Spring -Pickup locating lever long spring or 
index lever tension spring (30) (25 turns, 
.190 -in. O.D., 15/16 -in. lg.) 

Spring -Pickup lift cable tension spring (31) 
(20 turns, .195 -in. O.D., 1 -in. lg.) 

Spring -Record separator pressure spring (32) 
(8 turns, j -in. O.D., 1 -in. lg.) 

Spring -Trip detaining lever or locating lever 
tension spring (33) (15 turns, .190 -in. O.D., 
1 -in. 1g.) 

Spring -Turntable spindle spring... ,. 
Strip -Complete set of rubber strips for flexible 

coupling 
Turntable Assembly -less spindle 
Washer -"C" washer for top of record post 
Washers -Turntable thrust washers (1 steel, 1 

bronze, 1 felt) 

.55 

.90 

.40 

.75 

.30 

.70 
1.35 

.55 
.85 

.80 

.30 
1.85 

.25 

.80 

.04 

.55 

.06 

.04 

.05 

.03 

.75 

.40 
1.25 
1.40 

.04 

.08 

.05 

.05 

.04 

.02 

.04 

.03 

.40 
3.35 

.04 

.15 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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RP -140 
MI -4831 

MODEL RP -140 

42 
ROLLER - 

RCA MFG. CO., INC. 

24 

/A/ 
II 43 15 22 16 31 21 3 17 10 25 27 

General Description 
The MI -4831 Portable Automatic Turntable has been 

designed for use in those applications when it is desired 
to play either manually or automatically a series of either 
eight 10- or seven 12 -inch records such as in schools, 
recreational centers, dance halls, etc. It operates from 
115 V. A. C. 60 -cycle power source and has an integral 
volume control. An output cable with telephone type 
plug is also supplied with the equipment. 

FOR OPERATION AND SERVICING 
DATA SEE MODEL RP -139A 

M I-4831 

Height (with cover) 91% inches 
Length 20 inches 
Depth 15 inches 
Weight (net) 25 pounds 

33 7 19 13 30 44 
f 

12 

5 

28 
50 
14 $` 

---20 
49 

D` 

Bottom View of Automatic Record Changer 

NOTE: Numbers refer to parts --letters refer to adjustments. 

THIS DATA FOR MODEL RP -140 
ONLY. FOR OPERATION AND 
SERVICING SEE MODEL RP -139A 

SPEED ADJUSTMENT 
(SCREW) TO DECREASE SPEED 
TURN CLOCKWISE 

TURN ADJUSTMENT SCREW 
UNTI 
ADJUSSOVERNOR FORT 

PROTRUDES 

CLEARANCE SETWEEN FELT 
AND DISC. SECURE BY MEANS 
OF SET SCREW 

ADJUST 30 THAT SHAFT 
IS FREE TO ROTATE 

REMOVE TO 
TAKE OFF SOVERNOR 

SPEED 
AOJUSTMEN 
LOCK HUT 

KEEP FILLED WITH 
LIENT OIL TO INSURE 
SMOOTH OPERATION 

Motor Data and Coupling 

DO NOT CRANES 
THIS ADJUSTMENT 
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RP -140, RP -145E RCA MFG. CO., INC. 
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RCA MFG. CO., INC. 

Introduction 
The RP -151 is an automatic record changer of revolu- 

tionary design. It will play a series of fifteen 10 -inch or 
twelve 12 -inch records on both sides, or one side, at will. 
The pickup arm has two light -pressure, sapphire permanent - 
point, crystal pickups mounted on one arm. One pickup plays 
the top side of each record; the other pickup plays the bottom 
side. The turntable rotates in reverse while the bottom side 
of a record is being played. 

The mechanism has two motors. One motor is used solely 
to rotate the turntable; the cycling motor drives the mech- 
anism during the automatic record -changing cycle. 

There are three simple controls. 
1. A Record Support-Turn it one way to load a stack of 

10 -inch records, the reverse way to load 12 -inch records. 

2. A Control Lever-Push the lever to load position, 
then back to the "two -side" position to play both sides of 
each record; pull it forward to play only the top side of 
each record. 

3. A "Start -Reject" Button-Push the button to start the 
mechanism or to reject a record when the mechanism is 
operating. 

The mechanism uses a low -noise crystal pickup. Objection 
able "needle chatter" has been removed by utilizing a low 
mass wire, suitably damped, to hold the sapphire point. 

Service Procedure 
To remove the bottom plate assembly from the motorboard: 
I. Disconnect pickup leads from terminal board. 
2. Remove the motor lead plugs from their sockets. 
3. Loosen the set screws "C" and lift the tone arm out. 

Be careful not to lose the two ball bearings at the top 
and bottom of the tone arm pivot shaft. 

4. Remove the four bottom plate mounting screws. 

To remove the tone arm, turn out the slotted -head bearing 
through the side of tie arm. Then simply lift the arm off. 
When replacing the arm, do not tighten the bearing enough 
to Cause a bind in vertical motion. 

Last 10-i2tch record 
drops before next to 
last record is out of 
the way. 

Separating knife jams 
on record edge. 

Record on turntable 
strikes swivel posts. 

Mechanism trips con- 
tinuously. 

Mechanism fails to 
trip. 

Mechanism jams. 

Sapphire jumps grooves 
intermittently. 

Sapphire repeats 
grooves intermittently. 

Control Lever can be 
pushed to only one 
position. 

Unequal output from 
the two pickups. 

(Trimmer Balance) 

fitiD>si, RP -151 

Cautions 
1 Do not oil the tone arm pivot shaft. 

2. Never use force to start or stop the motor or any part of 
the record -changing mechanism or pickup arm. 

3. Warped or damaged recorda may cause the mechanism 
to jam. 

4 Do not leave records on the record -holder posts as they 
may warp, particularly in warm climates. Warped records 
may be flattened by placing them on a flat surface with a 

flat heavy article placed on top of them for a few days. 

5. If for any reason the phonograph stalls, turn off the turn- 
table switch and remove the records from the record 
holder shelves. Start the turntable and allow the pickup 
arm to complete its cycle. 

6. Packing material and special hipping brackets should be 
given to the customer at the time of installation. Advice 
as to their use may save service calls should the customer 
later move the instrument any considerable distance. 

7 Do not interfere with the motion of the tone arm at any 
time. 

Lubrication 
1. Apply Houghton Stayput at all bearing surfaces. 

2. Apply graphite grease at cam and gear surfaces on the 
main cam and gear, pinion gear (1), and segment gear, 
pivot and cam surfaces on the slide, and the spring pin on 
the counterweight. 

3. Apply Lubriplate No. 110 at all other points. 

4. The rubber tires must be kept dean and free from oil, 
grease, dirt, etc., at all times. Any quick -drying naphtha is 
satisfactory for cleaning the rubber. 

Service Hints 
Delay the knife timing by placing a 1/8 -inch spacer between 
the separator lever and the bottom bushing and then making 
adjustment B. 

Record warped. Irregularities on the record separating knife 
and shelf teeth impeding the "elevating search" feature of the 
knife. Spacing washer too thick. 

Tighten the belt drum springs (I 1) by taking off turns. 

Cycle motor leads impeding movement of mercury switch. 

Smooth off the end of the cycling switch trip lever and the 
stud against which it works. 

Stud on main cam and stud on star wheel have hit head on. 
This generally results when operator improperly positions the 
control lever and leaves it midway between the "One Side" 
and the "Two -Side" positions. 

Check dress of pickup cable in motorboard slot, making cer- 
tain that it is free over the full range of tone arm movement. 

Feedin spring is striking the trip lever pawl. 

Check position of index lever with respect to the control lever 
shaft. When the control lever is in the two -side position, the 
star wheel lever stud should be at the end of the index lever 
slot nearest the control lever shaft. A set screw in the index 
lever hub permits positioning of the index lever. 

Adjust the trimmer capacitors until the outputs are at the 
same level. Since there is a. slight interaction between the 
trimmers it may be necessary to repeat the adjustment a 
second time. 

©John F. Rider 
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MODEL RP -1 51 

RECORD SUPPORT 

RECORDS 

SAPPHIRE GUARD 
SCREWS 

SAPPHIRE 

SAPPHIRE HOLDE 

SAPPHIRE GUARD 

RCA MFG. CO., INC. 

RECORD SEPARATOR 

The Low Noise Pickup 
Specifications.... Output at 400 cycles 0.50 volts 

Impedance at 1,000 cycles... 75,000 ohms 
Replacement of 
Complete Unit... Simply slide the unit out of the tone arm 

and insert a new one. 
Replacement of 
Sapphire Caution: Never bend the sapphire support 

wire. Slide the pickup forward out of the 
arm. 

The nut on the sapphire holder assembly is locked by a 

light cement (such as Glyptal). Extreme care should be used 
when loosening the nut so that the twisting motion does not 
break the crystal. 

Remove the two screws holding the sapphire guard in place 
and take the guard off. Remove the small nut and washer on 

Function of Principal Parts 

Record Support Drives two belts which act to po- 
sition the record separator posts in 
unison. This allows for loading 10 
or 12 -inch records. 

Record Separators Provide shelves for holding stack 
of records and provide knives for 
separating bottom record from 
stack. Knives also support record 
stack during change cycle. 

Control Lever Train Provides selection of two -side or 
one -side playing. Acts through in 
dex lever and star wheel lever to 
position star wheel. 

Start -Reject Button Train Acts through button lever, reject 
lever, ratchet lever, cycling switch 
trip lever, and cycling switch pivot 
lever to tilt the mercury cycling 
switch and begin the automatic 
cycle. 

Ratchet Lever Starts the automatic cycle by re- 
leasing cycling switch trip lever 
when acted upon by eject lever or 
trip lever pawl. 

Main Cam and Gear Directs and co-ordinates all cycle 
operations. 

RECORD 
SEPARATOR 

PICKUP ARM 

MOTOR BOARD 

PICKUP 

CONTROL 
LEVER 

R-818 

TURNTABLE 
SWITCH 

START -REJECT 
BUTTON 

NUT 
WASHER 
THREADED SHAFT 

SHOULDER 

VISCOLOID DAMPER 

SAPPHIRE 

the threaded shaft of the sapphire holder -and push the shaft 
through the hole in the viscoloid until the sapphire holder 
assembly comes free. 

Insert threaded shaft of replacement sapphire holder 
through viscoloid and replace the washer and nut. Make sure 
that the flat sides of the shaft are firmly in place in the clamp 
and then. tighten the nut very carefully so as not to strip the 
threads nor break the crystal. Replace the sapphire guard, 
positioning it by means of the oversize screw slots. Make cer- 
tain that the sapphire and its supporting wire are centered in 
the guard. Tighten the guard screws. Before using, check to 
see that the sapphire projects far enough beyond the guard 
so that the guard will not strike the'record. If necessary, bend 
the guard a little. Apply a drop of light cement (such as 
Glyptal) to the sapphire nut holder. 

Bend the spring contacts to make good contact with the 
slides in the tone arm. 

Tone Arm Lever Directs horizontal movement of 
tone arm. 

Tone Arm Return Lever .. Keeps tone arm moving in with 
receding tone arm lever and pro- 
vides proper landing. Provides 
feed -in spring to push sapphire 
into music grooves after landing. 

Trip Lever Its pawl acts on the ratchet lever 
to trip the mechanism. 

Record Separators' Lever 
Train Directs motion of separator knives 

(Lever -Links -Cranks) and shelves. 

Tone Arm Elevating Con- 
trol Lever Directs vertical motion of tone 

arm through tone arm elevating 
lever and elevating rod. 

Slide Train The slide roller lever is directed 
by the main cam and acts through 
the slide throw -out lever and the 
slide control lever to move the 
slide. 

Slide Directs tilting of the turntable. 
Directs motion of record separator 
lever train. Unlatches reversing 
switch. 

Reversing Lever Controls turntable rotation by 
means of reversing switch. 

©John F. Rider 
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Turn Record Sup- 
port to 10" or 12" 
position as desired. 
Place Records on 
Posts. 

RCA MFG. CO., INC. 

Two -Side Operation 

Slide Cycle 
1. Record Separator posts position them 
selves in unison by means of belt drive. 

1. Star wheel stud is rotated away from 
slide throw -out lever, thus insuring a 
"Slide" cycle. Motion is transferred from 
control to the index lever and the star 
wheel lever. Star wheel lever stud rides 
in the index lever slot. 

1. Through button lever the reject lever 
is made to push on ratchet lever stud. 
2. The ratchet lever moves out of the way 
of the cycling switch trip lever. 

3. Switch trip lever moves the cycling switch pivot lever, thus tilt- 
ing the switch and closing the circuit to the cycle motor. 
4. Cycle motor starts. 
5. Main cam is driven by cycle motor through a chain of gears. 

Tone Arm Rises. 1. The elevating control lever is rotated 
because its stud rides on the outer guide 
on the bottom side of the main cam. 

2. Elevating control lever closes shorting switch. 
3. Elevating control lever pushes reversing lever. 
4. Reversing lever rotates. 
5. Elevating control lever pushes elevating lever roller. 
6. Elevating lever roller moves in allowing elevating lever to rise, 
thus pushing up on elevating rod and tone arm. 

Tone Arm Swings 1. Reversing lever throws reversing 
Out. switch. Then it latches and holds the 

switch button, in position. 
2. Turntable rotates counter -clockwise. 

3. Tone arm lever swings outward from motion of its stud against 
outer guide on top of main cam. 

4. It pushes against stud on trip lever. 
5. Trip lever moves out and latches to return lever carrying it along. 
6. Feed -in spring is depressed. 
7. Cycling switch trip lever is reset by protrusion on main cam, and 
thus moves out of way of ratchet lever stud. 
8. Ratchet lever returns to its original position. 

Turn Control to 
"Load" position and 
return to "Two - 
Side" position. 

Push "Start -Reject" 
button. 

Turntable Discards 
Played Record. 

I. Eccentric track on top of main cam 
moves slide roller lever. 
2. Slide roller lever pushes slide throw - 
out lever. 

3. Slide throwout lever moves slide control lever. 
4. Slide control lever moves slide. 
5. Underneath stud on slide moves along edge of turntable locating 
lever and finally rotates it. 
6. Locating lever releases turntable assembly to control of counter- 
balance and spring, leaving sector gear free to move. 
'7. Slide strikes sector gear finger and rotates sector gear. 
8. Sector gear rotates segment gear. 
9. Segment gear, being fastened to turntable pivot shaft, turns this 
shaft and tilts the turntable. 
10. Reversing lever is unlatched by slide at end of its travel. Turn- 
table motor returns to clockwise rotation. 

Record Drops from 
Stack to M otor- 
board. 

1. Stud on top of slide moves into claw 
cam of the separator lever. 
2. Lever rotates, thus moving link and 
crank. 
3. Crank rotates separator assembly. 

4. Record knife separates bottom record from stack. 
5. Shelf rotates out from under bottom record and allows it to 
drop to motorboard. 

Turntable picks up 
next record. 

1. Slide reverses direction of travel. 
2. Shelf and knife return to original posi- 
tion as top stud on slide releases separator 
lever. 

3 Spring and counterbalance return turntable past its original posi 
Iron as slide recedes from sector gear finger. 
4. Turntable spindle finds hole in record and picks record up. 
5. Underneath stud on slide finally rotates locating lever 

original position. 
3. Reversing lever reaches original position. 
4. Elevating lever is lowered, elevating rod follows and tone arm lowers. 
5. Elevating control lever releases shorting switch. 
6. Release stud on the tone arm lever pushes back the latch on the return lever. 
7. Release of the latch frees the return lever from the trip lever and the tone arm. 
8. Cycling switch pivot lever drops off the end of the main cam face. 

9. Cycling switch returns to original position. 
10. Cycle motor stops. 

Sapphire is pushed 
into music grooves. 

Top side of Record 
Plays. 

1. Feed -in spring returns to original posi 
tion pushing stud on trip lever. 
2. Trip .lever carries tone arm slightly 
in. 

Non -Slide Cycle 
1. Trip lever receives backward motion 
from tone arm. 
2. Trip pawl pushes ratchet lever. 
3. Ratchet lever stud moves away from 
cycling switch trip lever. 

4. Cycling switch trip lever moves cycling switch pivot lever. Switch tilts, closing circuit. 
5. Cycle motor starts. 

Tone Arm Rises Same as previous cycle. 
and Swings Out. 

Sapphire Reaches 
Eccentric Groove. 
Mechanism Trips. 

Turntable Remains 
in Playing Position 
and Turntable Ro- 
tation Reverses. 

34ODII. RP -1 51 

6 Locating lever takes control and returns turntable to exact orig- inal position. 
7. Turntable drive wheel again contacts drive disc and rotates it. 
8. Off -center stud on the main cam and gear pushes star wheel stud. 
9. Star wheel rotates 90°. 
10. Stud on star wheel unlatches slide throw -out lever. 

Tone Arm Returns. 1. Main cam allows tone arm lever to 
recede. 
2. This allows return lever to follow, carrying trip lever along. 

3. Return lever stops when its index finger reaches rear separator shaft. 
4. Thus the trip lever and tone arm are stopped at the correct landing position. 

Tone Arm Lowers. I. Lower outside face on main cam re 
cedes. 

2. Elevating control lever returns to 

I. Eccentric track on top of main cam 
moves the slide roller lever. 
2. Slide throw -out lever is not picked up by star wheel since this lever was un- 
latched during previous cycle. 
3. Thus the slide does not move, the re- versing lever remains latched and the turntable motor continues to revolve counterclockwise. 

4. Off -center stud on main cam pushes stud on star wheel. 
5. Star wheel rotates 90°. 
6. 'Star wheel latches slide throw -out lever. 

Tone Arm Returns. 

Tone Arm Lowers. 

Same as previous cycle. 

Same as previous cycle except: 1. Revers- 
ing lever remains latched and does not return. 

Bottom Side of Rec- 
ord Plays. 

Slide and non -slide cycles continue alternately until entire stack of records has been played. 
After last record is played, mechanism trips, goes through cycle, and tone arm comes to rest on "Stop" button, thus opening the a.c. circuit. 
In the "One -Side" position, the star wheel is pushed out of the path of the main cam stud and all cycles are slide cycles. 
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MODEL RP -151 

23 

RCA MFG. CO., INC. 

3 
REVERSING SWITCH 

LEVER PAWL 

TURNTABLE DRIVE 
MOTOR 

CYCLE MOTO R 

8 

4 5 6 21 17 

ELEVATING CONTROL CYCLING 
LEVER SWITCH 

COUNTERBALANCE REVERSING SWITCH 
SPRING LEVER 

REVERSING SWITCH 
MOUNTING SCREWS 
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MAI N CAM 
AND GEAR 

13 

RCA MFG. CO., INC. MODE RP -151 

TURNTABLE 

15 

TONE ARM LEVER 

ELEVATING ROD 

ELEVATING LEVER 

C OU NT ER EALA N CE 
LEVER AND WEIGHT 

SLIDE THROWOUT LEVER 

SLIDE SLIDE CONTROL LEVER 

SLIDE ROLLER 
LEVER 

SECTOR LEVER 

NOTE= -T(/RNTABLE 
L.®CAT/NS LE7vGgq /d 
UNOERNEATN SL/gE 

TONE Aim 
RETURN LEVER 

116 

14 
ELEVATING 
LEVER ROLLER 
RETURN LEVER 

LATCH 

12 

RATCHET LEVER 

TURNTABLE PIVOT 

SEGMENT LEVER 
GEAR 
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MODEL RP -151 
RCA MFG. CO., INC. 

RECORD REAR SEPARATOR POST FRONT SEPARATOR POST 
SUPPORT 

REAR SWIVEL j KNIFE 
_TURNTABLE/SHELF ,( SHELF 

COUNTERBALANCE 
LEVER AND WEIGHT 

$ELT 

19 

RECORD 
SUPPORT 
BELT 
DRUM 

STAR WHEEL SEPARATOR BELT 
DRUM 

SEPARATOR 
CRANK 

REJECT 
BUTTON 

_11 

BUTTON LEVER 
B 

FRONT 
SEPARATOR SHAFT 

TURNTABLE SLIDE CONTROL 
PIVOT SHAFT LEVER 

TURNTABLE BOTTOM BEARING SCREW 

STAR WHEEL 
LEVER 

i 

2 

CYCLING 
MOTOR 

CONTROL 
SHAFT 

INDEX LEVER 

SEPARATOR 
LEVER, 

AUTOMATIC 
STOP SWITCH 

PICKUP 

TRIP LEVER 

18 

SEPARATOR LEVER 

RECORD SUPPORT BELT SEPARATOR °B` A SEPARATOR 
LINK CAM CRAN K 
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SEPARATOR LEVER 

SEPARATOR LINK 

BUTTON LEVER 

MAIN CAM AND GEAR 

REJECT LEVER 

To 
PHONO 
JACK 

AUTOMATIC 
STOP SW. 

ON-OFF 
SWITCH 

CYCLING 
MOTOR 

21 7 

CYCLING SWITCH 
PIVOT LEVER 

BK 

OUTPUT 
CAPACITORS 

PLUG 

RCA MFG. CO.. INC. 

SHORTIN 
SwITCN 

BR vv N 

BLACK- CYCLING BROWN MOTOR 
35 WATTS 

CYCLING SWITCH 
TRIP LEVER 

J 

D 

ELEVATING ROD 

22 

TRIP PAWL 

TONE ARM 
LEVER 

RATCHET LEVER 
STUD 

TRIMMERS 

PICKUP OUTPUT 
. 50 V. (APPROX.) e 1000 n, 

PICKUP IMPER. 
í50001L (APPROX) e 1000#, 

REVERSE 
SWITCH 

Cr 

110V.60/v 
SUPPLY 

n 
u 

GRN 

GR EN 

TURN.. 
TABLE 
DR IVE 
MOTOR 
14 WATT5 

PLU G 

SOCKET 

Y 
U 
Q 
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MODEL RP -151 RCA MFG. CO., INC. 

Replacement Parts 

STOCK 
No. DESCRIPTION 

Unit 
List PricePrice STOCK No.DESCRIPTION Unit 

List 

PICKUP AND ARM ASSEMBLIES 38533 Disc -Turntable bottom bearing discs (1 felt 
38456 Arm -Upper and lower pickup arms only 3.75 and 1 laminated) .15 
38459 Bracket -Pivot arm spring tension bracket and 

38496 Gear -Fibre drive gear and set screw -engages 

38457 

38598 

screw38495 
Cable -Shielded pickup cable - connects pickup 

crystals to shorting switch 
Note: Before ordering a replacement crystal 

pickup, inspect the used pickup. Order the stock 
number stamped on its case. 
Crystal -Pickup crystal and holder with sap- 

holder 

.10 

.75 38505 

38526 
38538 

pinion on rubber -tired motor drive wheel (2) . 

Gear -Pinion gear and shaft --engages cam gear (1) 
Gear -Sector gear and lever mounted on bot - 

tom .plate -engages segment on turntable - 
motor p.vot shaft 

Gear -Turntable pivot shaft segment 
Grommet -Rubber grommet for mounting cycling 

.90 

.35 

.50 

.35 

38453 
phire and (bottom unit) 

Crystal -Pickup crystal and holder with sap- 
holder 

6.50 
34368 

motor 
Grommet -Rubber grommet for turntable motor 

,05 

38451 
38452 

phire and (top unit) 
Damper-Viscoloid damper for sapphire holder 
Guard 

6.50 
.10 38493 

mounting (2 required) 
Lever -Cycling switch pivot lever or follower 

.08 

38450 
38458 
38454 

38449 
37763 

-Sapphire guard 
Nut -Special nut and washer for sapphire holder 
Nut -Speed nut to hold cable in pickup arm 
Pivot -Pivot arm and shaft assembly -less spring 

and adjusting screw 
Sapphire -Sapphire and holder -less nut 
Screw -No. 2-56 x 1/8 screw to mount sap- 

.06 

.30 

.06 

80 
3.50 

38494 
38512 
38497 
33499 
3850.4 

arm 
Lever -Cycling switch trip lever 
Lever -Reject lever 
Lever -Slide roller lever -engages cam 
Lever -Slide control lever --engages slide 
Lever -Turntable locating lever -engages sector 

.25 

.20 

.15 

.35 

.50 

38455 
phire guard (2 required) 

Spring 
.04 38544 

gear and leveronbottom plate 
Lever -Reversing g lever, operates motor revers - 

.15 
-Pivot arm spring (10)switch ing switch .15 38543 Lever -Elevating control lever, operates tone TOP PLATE ASSEMBLY arm elevating lever and pickup shorting switch .35 

38461 Belt -Record separator belt (steel) (2 used)... 38549 Lever -Tone arm elevating lever -less roller .30 
38484 Button -Pickup stop switch button (rubber)... 

,35 38509 Lever -Tone arm lever .55 
38485 Button -Reject button 

.20 38516 Lever -Tone arm ratchet lever .45 
38473 
38470 

Cam -Record support cam -less pin 
Cap 

.90 

.45 38508 Lever -Tone arm return lever -less feed -in 
spring and damper 

38491 
-Record separator cap (24) 

Crank -Record separator crank with set screws 
.50 38500 Lever -Slide throw -out lever : 

-less connecting lever (2 used) 38474 Pin -Drive pin to fasten turntable bracket to 
38489 

38441 

Cushion --Rubber cushion for records (round) 
(under felt) 

Decalcomania -"RCA Victrola - His Master's 

.45 

.10 38552 
38492 

spindle shaft 
Pin -Pivot pin for tone arm elevating lever 
Plate -Bottom plate complete with all riveted 

.06 

.05 

Voice" .15 and welded brackets and studs, cycling switch Y 8 
38482 Drum -Record support belt drum (1 required). trip lever, and cycling switch pivot lever and 
38483 Drum -Record separator belt drum -less screws 

.65 bracket 4.50 
(2 required) 36498 Roller -Cam roller for slide roller lever .10 

38476 Escutcheon -Index escutcheon 
.40 
70 38502 Roller ---Slide roller, stud and nut .35 

38486 Felt -Top plate felt 2 76 38550 Roller -Tone arm elevating lever roller .1010 

38467 Knife -Record separator knife 1.10 38527 Screw -No. 10-24 x 7/16 cone point set screw 
38477 Lever -Control or selection lever and shaft 1.10 for turntable pivot shaft segment .05 
38481 Lever -Index lever .45 38528 Screw -No. 10-24 it 7/16 set screw for turn - 
38490 Lever -Record separator lever -lesa link, .80 table pivot shaft segment .05 
38483 Lever -Button lever and bracket 20 31118 Screw 10-32 5/16 fillister head, cone 
38478 Lever -Star wheel lever and bushing -less star point set screw for fibre drive gear and coun- 

wheel and spring .40 ter weight .06 
38474 Pin -Drive pin for record support cam .06 32889 Screw -No. 10-32 x 5/16 set screw for counter - 
38480 Plate -Finished top plate (cast) only, with pins weight (E) .01 

and studs -less operating parts 18.00 38532 Screw -5/16-18 s 314 screw and nut for 
38469 Screw -No. 6-32 oval head screw for record turntable spindle bottom bearing .05 

separator cap .08 38553 Screw -Special screw to hold tone arm elevating 
31118 Screw -No. 10-32 x 5/16 fill'ster head cone 

point set screw for record separator belt drum, 38520 
lever spring 

Shaft -Motor and turntable pivot shaft .46 
record separator crank, or index lever .06 38603 Slide -Slide plate and studsassembly 1.00 

32869 Screw -No. 10-32 x 5/18 fill rter head set screw 
for record separator belt drum and record 
separator crank 

38537 

38540 

Spring -Cycling motor idler arm spring -t -in. 
long (18 turns) (17) 

Spring -Cycling switch pivot lever spring - .05 

38466 Shelf -Record separator shelf and shaft -less top 
knife, cap, and spring 

.01 

.85 38507 
13/18 -in. long (34 turns) (21) 

Spring -Tone arm feed -in spring and damper 
.05 
.55 

38471 Spacer -Spacing washer for record separator Spring -Reject lever spring (8) .05 
knife .04 38501 throw-out38613 Spring -Slide lever spring (15) .1010 

38468 Spring -Record separator spiral spring (25)... .20 38546 Spring -Spiral spring for motor reversing switch 
38488 Spring -Spiral spring for record separator belt lever (5) .05 

drum (11) .10 38519 Spring -Spiral spring for cycling switch trip 
38475 Spring -Spiral spring for record separator lever lever (7) .06 

(20) .10 38545 Spring -Spiral spring for elevating control lever 
38487 Spring -Spiral spring for record support belt (4) .10 

drum (19) .15 38514 Spring -Spiral spring for motor reversing switch 
38480 Spring -Spiral spring for star wheel .15 lever pawl (3) .06 
38472 Support -Record support and shaft (I required) 4.50 38508 Spring -Spiral spring for pickup return lever 
33900 Switch -"Off -On" main switch .30 (14) .05 
38482 Switch -Stop switch -operated by pickup .65 39518 Spring -Spiral spring for ratchet lever .06 
38464 Swivel -Support and swivel for front record 38554 Spring -Spiral spring for tone arm elevating 

separator 3.25 lever (22) .05 
38465 Swivel -Support and swivel for rear record 38515 Spring -Spiral spring for tone arm return lever 

separator 3.25 pawl (12) .05 
2917 Washer -"C" washer for star wheel, record sep- 38510 Spring -Tone arm lever spring (13) .06 

arator link and lever, record support belt 38524 Spring -Turntable drive motor idler arm spring 
drum, star wheel lever, and reject button.... .03 spring (23) .05 

8078 Washer -Spring washer for star wheel lever.... .06 38531 Spring -Turntable drive motor tension spring 
38479 Wheel -Star wheel .25 (6) .05 

38530 Spring -Turntable pivot shaft counterbalance 
BOTTOM PLATE ASSEMBLY spring .15 

38521 Support --Turntable support bracket and spindle 
38536 Arm -Cycling motor idler arm -less wheel . .25 bearing -less bearing screw and nut .75 
38525 Arm -Turntable drive motor arm -less wheel.. .25 38541 Switch -Mercury tube with leads (cycling) 1.75 
38547 Board -Pickup shorting switch terminal board- 38844 Switch -Pickup shorting switch .45 

less mounting bracket, pickup elevating lever, 38512 Switch -Turntable motor reversing switch and 
and trimmer condensers .80 bracket .75 

38539 Bracket -Cycling motor mounting bracket .20 38534 Turntable -Turntable, spindle shaft, and drive 
38551 Bracket -Tone arm elevating lever and bracket disc assembled 2.50 -less lever .20 2917 Washer -"C" washer for slide control levers, 
38523 Bracket -Turntable drive motor mounting tone arm lever, tone arm return lever, main 

bracket .80 cam, or slide throw -out lever .03 
38845 Cable -Shielded output cable -connects to short- 20165 Washer -"C" washer for tone arm elevating 

ing switch .50 lever roller, elevating lever pin, cycling motor 
38511 Cam -Cam, gear, and bearing assembly 1.50 idler wheel, cycling motor drive wheel, and 
38548 Condenser -Trimmer condenser (2 required) .35 tone arm ratchet lever .05 
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MODEL RP -151 
RCA MFG. Co., INC.. 

Replacement Parts 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price 

33726 

34373 

38529 

38535 

36274 

38556 

36952 
36955 

38557 

38558 
38848 

Washer -"C" washer for turntable drive wheel 
or idler wheel 

Washer -"C" washer for turntable idler wheel 
arm 

Weight -Turntable pivot shaft counterweight 
and arm 

Wheel -Cycling motor rubber -tired drive wheel 
and pinion gear 

Wheel -Rubber -tired turntable drive wheel or 
idler wheel 

CYCLING MOTOR 
Motor -105-125 volts, 60 cycles 

TURNTABLE DRIVE MOTOR 
Cap -Bakelite top cover for motor.. . 

Capacitor -1.1 mfd., 200 volts for 6G or 50 

cycle motors 
Motor -Motor and capacitor, 105-125 volts, 60 

cycles 
Rotor -Rotor and shaft for 80 cycle motor.. 
Sleeve -Motor spindle sleeve for 50 cycle con- 

version 

.02 

.03 

1.25 

.65 

.55 

4.00 

.50 

1.50 

8.75 
3.25 

.25 

10941 

38565 

13762 
38561 
30870 
31572 
31567 
35352 
35384 
38563 

38564 

31118 

32869 
38559 

38562 
38560 

MISCELLANEOUS ASSEMBLIES 
Ball -1,8 diameter steel ball for pickup arm, or 

trip lever bearing 
Cable -Output cable and plug -connects short - 

ing switch to amplifier 
Capacitor -1,500 mmfd. 
Lever -Pickup arm trip lever -less spring 
Plug -2 -prong male for power supply cable 
Plug -3 -contact female for motor cable 
Plug -3 -prong male for turntable motor leads 
Plug -4 -contact female for motor cable 
Plug -4 -prong male for power switch cable 
Rod -Pickup arm elevating rod -less adjusting 

screw 
Screw -No. 4-40 x 5/16 hex. head screw and nut 

for pickup arm elevating rod 
Screw -No. 10-32 x 5/16 cone point set screw 

for trip lever 
Screw -No. 10-32 x 5/16 set screw for trip lever 
Screw -5/16-18 x 1/2 screw to mount lower 

unit to top plate 
Spring -Spiral spring for trip lever latch (18) 
Washer-Feltssh 

e 

washer for pickup arm pivot 

.02 

.65 

.50 

.75 

.35 

.15 

.15 

.25 
.25 

25 

.04 

.06 

.01 

.04 

.10 

04 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 
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MODEI. RP -151 
ADJUSTMENTS RCA MFG. CO., INC. 
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MODEL RP -151 RCA- MFG. CO., INC. 
ADJUSTMENTS 

Illustrated Hints For RCA RP -151 Record Changer 

Caution: Do Not Handle The Tone Arm While The Mechanism Is Operating 

SMOOTH 
OFF RIB 
WHERE 
RECORD 
RUBS WHEN 
BEING 
PICKED UP 

Fads To Pick Up Record 
or 

12 -Inch Record Rubs 
Tone Arm 

Check to see that turntable returns 
to level position. If necessary make Ad- 
justments "D" and "E." Check turn- 
table height. 

Edge of hole in record is raised. 

COUNTERBALANCE 
SPRING 

TOO WEAK 
REMOVE A 
TURN OR TWO 

SPINDLE BENT 
OR BURRED 

EDGE ROUGH OR 
COVERED WITH FLOCK 

Incorrect Feed -In 
The feed -in spring has no effect until just 

after the pickup has landed. It then springs 
back to its original position, pushing on the 
trip lever stud and moving the pickup toward 
the music grooves. When feeding in on the 
top side of a record the feed -in spring is 
assisted by the rotational force of the record; 
on bottom side feed -in this force opposes 
the feed -in spring's action. Adjustment "I" 
should be made so that the sapphire does not 
jump grooves on top side feed -in and still 
accomplishes bottom side feed -in in less than 
ten seconds. Instrument is not level. Pickup 
cable binds. 

FEED -IN SPRING 

TRIP LEVER 
STUD 

MOVE SPRING 
SO THAT STUD 
RESTS IN 
BEND AND 
NOT ON TIP 

VISCOLOID LOOSE 
FROM SPRING 

OIL OR GREASE 
HAS SWELLED 

VISCOLOID. 

Lands Incorrectly 
First check Adjustment "C." Make certain that turntable if necessary. Be sure that sapphire clears record on turntable returns to level position making Adjustment "D" and "E" making Adjustment "F" if necessary. Pickup cable binds. 

t 

TOO MUCH 
PL AY 

BINDS 
BENT 

MAINT 
/CLEARANCAIN E 

COUNTERBALANCE 
SPRING 

TOO WEAK 
REMOVE A 
TURN OR TWO 

TONE ARM 
TWISTED 

SAPPHIRES 
OUT OF LINE 

REAR 
BELT 
DRUM 
SHAFT 

BINDS 
BURRS 

TONE ARM 
RETURN LEVER 

BENT 

LOOSE 
OR BENT 

SPINDLE 
BENT Î 
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MODEL RP -151 
ADJUSTMENTS RCA- MFG. CO., INC. 

Repeats Grooves 
The mercury switch is operated to break the a.c. supply to 

the cycling motor a few moments before all the cycling opera- 
tions are completed. The "coast" of the mechanism should 
then bring the tone arm lever stud against the return lever 
latch and disconnect the return lever from the trip lever. If 
excessive friction anywhere in the cycling motor or its gear 
train reduces this "coast" the pickup will land and repeat 

o 

; 

BINDS 

MAINTAIN 
CLEARANCE 

BENT 

MERCURY 
SWITCH 

PUSH WELL 
INTO MOUNTING 

CLIP 

TRIP 
PAWL 

grooves near the beginning of the record. Other causes for 
the repeating of grooves are shown below. 

Check pickup pressure Adjustments "G" and "H." 
Groove wall in record is broken. 

Pickup cable binds. 

MOVE TONE ARM IN 
TOWARD TURNTABLE 
50 THAT TONE ARM 
LEVER WILL NOT BE 

BENT WHEN MECHAN- 
ISM IS REMOVED OR 

REPLACED IN 
CABINET. 

FEED -IN 
SPRING 

COCKED DOWN 
BINO ON TRIP 

PAW L 

RATCHET 
LEVER 

TOO STRONG 

TONE ARM LEVER 

BINDS 

PAWL BINDS 

BENT 

BURRS IN 
SLOT 

STUD BENT 

Fails To Trip (or Fails to Cycle) 
Eccentric groo.»e on record is too shallow or discontinuous. Defective mercury switch, circuit, or motor. 

TOO MUCH 
PL Y 

w^" 

SCREWS LOOSE 

CYCLING SWITCH 
TRIP LEVER BINDS 
ON BOTTOM PLATE 

REJECT LEVER 

BINDS ON 
BOTTOM PLATE 

TOO WEAK 
LOOSE OR 
MISSING 

BURRS 

BURRS 

RATCHET 
LEVER 

TOO 
PIVOT LEVER 1 STRONG 
FOULED BY BINDS LEADS 

BINDS 

TOO 
STRONG 

arc 

REJECT BUTTON 

BINDS 

BUTTON BURRS 
LEVER HAS 
JUMPED TO 
WRONG SIDE 
OF REJECT REJECT 

LEVER. % LEVER 

GUARD DAMAGED 
TOO LOW SAPPHIRE 

Record Drops Too Soon 
Check Adjustments "B" and "A" setting the knife spacing 

greater than 3/32 inches if necessary. 

Adjustment Screws Slip 
Two cone -pointed set screws Stock No. 31118 may be used 

if Adjustment "D" fails to hold. Similarly on Adjustment 
"E" two cone -pointed screws Stock No. 38527 may be used. 
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MERCURY SWITCH 
TRIP LEVER 

LOOSE OR 
MISSING 

INSUFFICIENT ENGAGEMENT ` BURRS 
OR CORNER ROUNDED 
EXCESSIVELY 

RCA- MFG. CO., INC. 

Trips Early 
Off -center record. 
Trip pawl not aligned with 

ratchet lever teeth. 

SPINDLE 
BENT 

MODEL RP -151 
ADJUSTMENTS 

TOO STRONG 

TRIP 
LEVER 

\ \ // °,--BURRS 
\fJ 

BINDS ON 
PIVOT OR 

BURRS ON LEVER 

REJECT BUTTON 

BURRS 

BINDS 

BINDS 
WEAK OR 
MISSING 

Trips Continuously 

CYCLING SWITCH 
TRIP LEVER 

REJECT 
LEVER 

BINDS ON 
BOTTOM PLATE 

BURRS 

BURRS 

RATCHET 
LEVER 

BINDS 

WEAK OR 
MISSING 

Yl /Illy 

PIVOT LEVER 

KEEP LEADS 
CLEAR 

MERCURY 
SWITCH 

MAIN CAM 

BENT 

ee.._WEAK OR 
M1551NG 

BENT 

CYCLING 
SWITCH 

TRIP LEVER 

BENT 

/ 1 

SHORTING 
SWITCH 

ELEVATING 
CONTROL 

LEVER 

BENT TOO FAR 
FORWARD 

IINNIIIMAIO 

No-Low-Distorted Output 
Defective crystal. Shield over ter- 

minal board is shorting to cable lugs. 
Sapphire strikes guard. Nut on sap- 
phire holder shaft is loose. 

PICKUP CABLE OPEN POOR CONTACT 
OR SHORTED 

GUARD RIDES ON 
DAMA ED SAPPHIRE RECORD 

CYCLING 
MOTOR STOPS 

TOO LATE 
OR TOO SOON 

CLOSING PICKUP 
SHORTING SWITCH 

CYCLING 
SWITCH 
PIVOT 
LEVER 
BENT 

NOT INSERTED 
FAR ENOUGH 

IN MOUNTING 
CLIP 

TURNTABLE DRIVE WHEEL 
DRIVE DISC OR TIRE COCKED 

BRACKET 

BEND BRACKET 
IF DRIVE WHEEL 

IS COCKED. 

Slow or Varying Speed 
Motor support spring tension is incorrect. 

IDLER WHEEL 
OR 

TIRE COCKED L 

MOTOR 
SPINDLE 

TENSION 
INCORRECT 

BINDS 

DRIVE WHEEL 

MOTOR 
CAPACITOR 

CORRECT 
POSITION 
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MODEL RP -1 51 
ADJUSTMENTS RCA- MFG. CO., INC. 

Record Jams 

Record too thick, too thin, or warped. Separator knife shaft 
binds in its bushing. 

SPRING 
TOO 

STRONG 

BURRS 

KNIFE EOGE 
TOO SHARP 

BURRED 
OR BENT 

BINDS, 
OR BURRS 

SPACER TOO 
!THICK 

RECORD 
SEPARATOR 
KNIFE 

RECORD 
SEPARATOR 
SHELF 

Mechanism Jams 

JAM CAUSED BY 
OPERATOk LEAVING 
CONTROL LEVER IN 
MID -POSITION 

MAIN CAM STUD 
INDEX JAMS ON STAR 
LEVER WHEEL LEVER STUD 

STAR WHEEL 
LEVER 

TURN FIBRE GEAR 
TO RELIEVE 

JAM 

MAIN 
CAM 

Cycling Drive System 

MAIN CAM AND GEAR 

FIBRE GEAR 

DRIVE GEAR 

PINION GEAR 

IDLER WHEEL 

DRIVE WHEEL MOTOR SPINDLE 

Reproduced Noise 
During Cycle 

BENT TOO 
FAR BACK 

ELEVATING 
CONTROL 

LEVER 

BINDS 

LOOSE OR 
MISSING 

!IMO 
STRIKES TERMINAL 

BOARD FIBRE COVER 

Record Posts Fail to Move 

BELT OFF 
DRUM OR 
GUIDES 

Turntable Stops While Playing Record or Fails to Reverse Rotation 
First make certain that sapphires are equi -distant from the 

record on the turntable when the tone arm has been raised 
or lowered to its "in -cycle" position. Check Adjustment 
"F" if necessary. 

See that turntable is level making Adjustments "D" and 
"E" if necessary. 

Check reversing switch adjustment. 
Check turntable height adjustment. 
Warped record strikes automatic stop switch. 
Automatic stop switch button binds on motorboard and 

fails to rise. 

REVERSING SWITCH 

Record Support Misaligned 

RECORD 
SUPPORT 

RECORD 
SUPPORT 

CAM 

I IF RECORD 
SUPPORT DOES NOT 

LINE UP, SLIGHTLY 
FILE NOTCHES IN 
IN SUPPORT CAM 

r 

Tone Arm Action Erratic 

TONE ARM 
LEVER 

TRIP 
LEVER 
STUD 

INCORRECT POSITION (DOTTED) 
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41 CAM 

10 t. ROLLER, 42. 

11 

43 

RCA MFG. CO., INC. 
4e 

M0T0R 

C 1"K' 

15 22 16 M 

FOR OTHER DATA SEE 
RCA RP -189A 

33 21 

19 7 

\ 27 te 'F 'a 11' 

MODELS RP -152, -A, -B, 
-C, -D, -J; 

4 RP -153 

35 

40 

8 

12 

28 

14 

2r, 

2e 

Bottom fiera of RP -152, -.4, -B, -C, -I Automatic Record Changer 
RP -153 mechanisms are similar to above but have flexible coupling turntable drive, and automatic' switch. 

RP -152D mechanisms are similar to above but include automatic switch. 

Note: Numbers refer to parts-letters refer to adjustments. 

Names of Mechanism Parts Names of Mechanism Adjustments 

2 Guide -Pickup-lift-cable guide. 
3 Bracket -Recorddiscriminatinglever bracket_ 
4 Switch -Turntable motor switch. 
5 Clutch -Trip-lever friction clutch. 
7 Finger -Trip -lever friction finger. 
8 Cable -Pickup shielded cable. 
9 Spring -Record -discriminating -lever spring (flat). 

10 Gear -Record-separator-shaft gear. 
11 Guide -Main-lever-spring guide. 
12 Lever -Index lever. 
14 Lever -Locating lever and pawl. 
13 Lever -Main lever. 
16 Lever -Pickup lift -cable lever. 
17 Lever -Record-discriminating lever and pawl. 
18 Lever -Record-separator elevating lever. 
19 Lever -Trip-detaining lever. 
20 Lever -Trip lever. 
21 Lever -Trip-regulator lever. 
22 Pawl -Trip pawl. 
23 Pin --Separator-shaft pin (engages gear). 
25 Separator -Record -separator knife. 
26 Spring -Pickup-arm starting spring. 
27 Shelf --Recordsupport shelf. 
28 Spring -Recorddiscriminatinglever pawl spring, or 

locating -lever pawl spring. 
31 Spring -Pickup lift -cable spring. 
34 Shaft -Record separator shaft. 
35 Spring -Locating -lever spring. 
40 Gear -Short arm and rack gear. 
41 Gear --Long arm and rack gear. 
42 Cam -Cam and drive gear assembly. 
43 Spring -Mainlever spring. 

"A" Rubber Bumper. -Maintains ',lc -inch clearance between roller 
(un end of main lever) and cam plate. 

"B" Friction Clutch Adjustment.-Regulates tripping of record - 

changing cycle when pickup swings in eccentric groove. 

"C" Pickup Lift -Cable Adjustment.-Regulates height that pick- 

up arm is lifted during record -changing cycle. 

"D" Needle Landing Position for 10 -inch Records.-The relation 
between pickup shaft and trip lever "20," which are fastened by 

set screws "D," determines needle landing position for 10 -inch 

records. 

"E" Needle Landing Position for 12 -inch Records.-Eccentric 
stud "E" adjusts position of lever "14" which determines landing 
position for 12 -inch records. 

"F" Record separator knife adjustment for 10 -inch records, 
adjusts spacing of knife with relation to record shelf so knife will 
accurately slice in between the bottom 10 -inch record and the rest 
of the stack. 

"G" Record separator knife adjustment for 12 -inch records, 
adjusts movement of elevating lever which raises knife to compensate 
for greater thickness of 12 -inch records. 

"H" Record support shelf set screws, to adjust record support 
self on each record post, so the shelves move out from under the 
bottom record at the same instant, permitting record to drop 
properly. 

"K" Trip -pawl stop pin, regulates point at which the roller on 
main lever enters the cam. 
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RP -152 SERIES, 
RP -153 RCA MFG. CO., INC. 

The RP -152 and RP -153 automatic record changers are 
very similar in design and construction. Most of the parts 
and adjustments are identical on both. The RP -153 turn- 
table is driven through a worm gear in the motor housing 
while the RP -152 turntables are driven through a friction drive 
disc mounted under the turntable. 

On Models RP -152 it is important that the drive motor 
spindle, and rubber tires on main driving disc and idler put 
ley be kept clean and free from oil, grease, dirt, or any 
foreign matter at all times. Any quick -drying naphtha is satis- 
factory for cleaning these parts. The drive motor bearing 
is lubricated from an oil well filled and sealed at the factory. 
It should not require lubrication in the field. 

The rubber -tired drive disc on Models RP -152 is not re- 
movable from the spindle. Thé turntable is fastened to the 
driving disc by three bolts. If necessary to remove these parts 
the spindle drive gear set screw should first be removed. The 
driving disc, turntable and spindle assembly can now be lifted 
upward from the motorboard. If this is done, great care 
should be taken not to bend the spindle. 

RECORDS 

SPINDLE 

RECOROnoLDeR 
POST 

Recoso- HOLDER bino. 

TURNTABLE 
WITH RECORD IN PLACE 

NEEDLE SCREW 12 INCH 

RECORD -MOLDER SMELP 

RECORD-MOLDIIR POST 
PICKUP ARM 
PICKUP 
INDEX AND RECORD 
REJECT LEVER 
EXTENSION POST 
NEEDLE BOX HOLDER 
NEEDLE GAUGE PLATE 
PICKUP SUPPORT PLATE 

To remove the turntable and spindle on the RP -153 type 
it is necessary to first remove the tapered pin in the turntable 
drive arm assembly. The turntable and spindle can then be 
drawn up through the motorboard bearing. 

Before servicing the automatic record changer, inspect the 
assembly to see that all levers, parts, gears, springs, etc., are in 
good order and are correctly assembled. 

A bind or jam in the mechanism can usually be relieved by 
rotating the turntable in the reverse direction. 

The changer can be conveniently rotated through its change 
:ycle by pushing the index lever to "Reject" and revolving 
the turntable by hand. Six turntable revolutions are required 
for one change cycle. 

When a record has been played the pickup moves out, 
another record is dropped down, and the needle is fed auto- 
matically into the starting groove of this record. If the needle 
fails to enter the starting groove, raise the right-hand side 
of the cabinet by inserting thin spacers under the feet on 
that side. If the needle slides over a few grooves, raise the 
left-hand side of the cabinet in a similar manner. 

TURNTABLE 
SYII TCM 

NEEDLE MOLE 10 INCH MANUAL 

REJ ECT 

FOR OTHER DATA SEE 
R C A MODEL RP*139A 

When the RP -152-D and RP -153 

type record changers are operated in 

the "manual" position, power to the 
drive motor is controlled by an auto- 
matic starting and stopping switch. The 
mounting holes on this switch are 
elongated for adjustment purposes. 
Proper adjustment is obtained when 
power is disconnected with the pickup 
needle 13/4 inches from the center of 

the turntable spindle. 

Replacement Parts Model RP -1 52 
Insist on genuine lactorytested parts, which are readily Identified and may be purchased From authorized dealers. 

STOCK 
No. DESCRIPTION 

Unit 
List 
Price 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price 

PICKUP AND ARM ASSEMBLIES MOTOR ASSEMBLIES 
(RP -152) (110 volts, 60 cycles) 

33908 Arm -Pickup arm only -less crystal, cable, and (Motor No. 91706-1) 
pivot arm .45 (RP -152 - RP -152-A) 

36320 

34550 

Arm -Pickup pivot arm and shaft -less lift cable 
and rubber bushings 

Bushing -Rubber bushing for pickup pivot arm 
1.00 
.05 

NOTE: For complete 110 volts, 60 cycle 
moor replacement order: 

32635 Cable -Pickup lift cable 
Cable 

.24 1 -Stock No. 36254 Motor -with capacitor 
35694 .40 1 -Stock No. 36274 Idler wheel -Pickup shielded cable (8) 

Crystal -Pickup crystal cartridge and needle 35171 1 -Stock No. 36275 Idler wheel arm 
screw . 4.25 2 -Stock No. 33726 "C" washer for idler wheel 

33529 Screw -Pickup needle screw .10 1 -Stock No. 30585 Spring for idler 

PICKUP AND ARM ASSEMBLIES 37108 Bearing -Bottom bearing and bracket .40 

(RP -152-A) 
37107 
37109 

Bearing -Top bearing and bracket 
Bracket -Motor mounting bracket 

.40 

.40 
36321 Aim -Pickup arm only -less crystal, cable, and 37111 Coil -Motor field coil assembly 1.50 

pivot arm 76 37110 Rotor -Motor rotor complete with fan 1.75 
36320 Arm -Pickup pivot arm and shaft -less lift cable 37106 Pad -Rotor thrust pad .05 

and rubber bushings 1.00 
34550 Bushing -Rubber bushing for pickup pivot arm. .05 MOTOR ASSEMBLIES 
32635 
35694 

Cable -Pickup lift cable 
Cable 

.24 (Motor No. 91655-1, 2, and 3) 

35171 
-Shielded pickup cable (8) 

Crystal -Pickup crystal cartridge and needlemotor 
screw 

.40 

4.25 
36954 Armature -Motor armature and shaft for 25 

cycle 7.65 
33974 Screw -Pickup needle screw 36953 Armature -Motor armature and shaft for 50 .15 

cycle motor 4.00 
PICKUP AND ARM ASSEMBLIES 36255 Armature -Motor armature and shaft for 60 

cycle motor 2.75 
(RP -152-B) 38952 Cap -Bakelite cap for motor .50 

36322 Arm -Pickup arm only -less crystal, cable, and 36955 Capacitor -1.1 mfd. for 60 cycle motor 1.50 
pivot arm and shaft 1.80 36951 Capacitor -1.25 mfd. for motors (1 required for 

30320 Arm -Pickup pivot arm and shaft - less lift 50 cycles) (2 required for 25 cycles) 1.75 
cable and rubber bushings 1.00 36726 Motor -105-125 volts, 25 cycle, complete with 

34550 Bushing -Rubber bushing for pickup pivot arm. .05 capacitor 10.75 
32635 Cable -Pickup lift cable 

Cable 
.S4 38725 Motor -105-125 volts, 50 cycle, complete with 

35694 .40 capacitor 8.00 -Pickup shielded cable 
Crystal -Pickup crystal cartridge and needle 37158 36254 Motor -105-125 volts, 60 cycle, complete with 

screw 4.25 capacitor 6.75 
33529 Screw -Pickup needle screw .10 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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STOCK 
No. 

RCA 

Replacement Parts 

DESCRIPTION 

MFG. 

Model 

Unit 
List 
Price 

CO., 

RP -1 

31121 
36280 
33982 
31151 
36264 

INC. RP -152 SERIES 

52 (Continued) 
Gear -Record separator shaft gear (10) 
Gear -Turntable shaft drive gear 

-Main lever (11) 

.90 

.75 

.10 

.10 

.70 

Guide spring guide 
Guide -Pickup lift cable guide (spring) (2) 
Lever -Index lever -RP -152 only (12) 

PICKUP AND ARM ASSEMBLIES 36380 Lever -Index lever -RP -152-A, RP -152-B, and 
RP -152-J .70 

(RP -152-C) 36545 Lever -Index lever -RP -152-C only .70 
38591 
36320 

34550 
32635 
32556 
35171 

Arm -Pickup arm shell only 
Arm -Pickup pivot arm and shaft -less lift cable 

and rubber bushings 
Bushing -Rubber bushing for pickup pivot arm 
Cable lift 

.75 

1.00 
.05 
.24 
.75 

4.25 

36816 
36273 

31138 

33985 
31140 

Lever -Index (ever -RP -152-D only 
Lever -Locating lever and pawl -RP -152, RP - 

152 -A, RP -152-B and RP -152-J 
Lever -Locating lever and pawl -RP -152-C and 

RP -152-D (14) 
Lever -Main lever (15) 
Lever -Pickup lift cable lever and spring (16) 

.70 

.50 

.70 
1.05 

.55 

-Pickup cable 
Cable -Shielded pickup cable 
Crystal -Pickup unit crystal cartridge 

33974 Screw -Needle screw .15 36814 Lever -Pickup discriminating lever and pawl - 
RP -152-D only .85 

PICKUP AND ARM ASSEMBLIES 
(RP -152-D) 

38272 

38381 

Lever -Record discriminating lever and pawl - 
RP -152 only (17) 

Lever -Record discriminating lever and pawl - .85 

37181 Arm -Pickup arm (shell only) 1.80 RP -152-A, RP -152-B, and RP -162-J .85 
36320 Arm -Pickup pivot arm and shaft -less lift 

cable and rubber bushings 1.00 
36544 Lever -Record discriminating lever and pawl - 

RP -152-C only .85 
34550 Bushing -Rubber bushing for pivot arm .05 36476 Lever -Record separator elevating lever with ad- 
32635 Cable lift .24 justment screws (18) .80 -Pickup cable 

Crystal -Pickup crystal cartridge 33905 4.25 31132 Lever -Trip detaining lever (19) .30 
33978 Pin -Support pin used to fasten arm shell to 36530 Lever -Trip lever - less earn and link - RP - 

pivot arm .03 152 -D only 1.60 
33529 Screw -Needle screw .10 38284 Lever -Trip lever -less friction finger and clutch 

PICKUP AND ARM ASSEMBLIES 
-RP-152. RP -152-A, RP -152-B, RP -152-C, 
and RP -152-J (20) 1.25 

(RP -152-J) 36925 
31133 

Link -Index link assembly -RP -152-D only 
Pawl -Trip pawl (22) 

.20 

.80 
38322 Arm -Pickup arm (shell only) 1.80 36288 Pin -Pin to fasten gear to separator shaft (23) .05 
36320 Arm -Pickup pivot arm and shaft - less lift 38267 Rack -Long arm and gear (41) .60 

cable and rubber bushings 1.00 32880 Rack -Short arm and gear (40) .55 
34550 
32635 

Bushing -Rubber bushing for pivot arm.... .. 
Cable lift 

.05 

.24 38281 Ring -Retaining ring for set screw in turntable 
drive gear .04 -Pickup cable 

Cable -Shielded pickup cable to shorting switch 35894 .40 36477 Screw -No. 6-32 ball point screw for record 
37158 Crystal -Pickup crystal cartridge 4.25 separator elevating lever .10 
33976 Pin -Used to attach pickup arm to pivot arm. . .03 
33529 Screw -Needle screw .10 36276 Screw -No. 6-32 x j cup point set screw for 

turntable drive gear .02 
MOTORBOARD ASSEMBLIES 31118 Screw -No. 10-32 x 5/18 cone pointed set screw 

36259 
36378 

36512 

36811 

38257 

36375 

36256 

Base -Pickup arm mounting base -RP -152 only 
Base -Pickup arm mounting base -RP -152-A, 

RP -152-B, and RP -152-J only 
Base -Pickup arm mounting base -RP -152-C 

only 
Base -Pickup arm mounting base -RP -162-D 

only 
Board-Motorboard complete with bearings and 

posts -less operating parts -RP -152 only 
Board-Motorboard complete with bearings and 

posts -less operating parts -RP -152-A, RP - 
152 -B, and RP -152-J 

Board-Motorboard complete with bearings and 
posts -less operating mechanisms -RP -152-C 

.40 

.40 

.40 

.40 

7.00 

7.00 

32869 

4563 
33983 

36270 

33990 

34775 

33988 
36289 

for record separator shelf ("H") 
Screw -No. 10-32 x 5/16 machine screw for 

record separator shelf 
Screw -Pickup lift cable adjusting screw 
Screw -Record separator elevating lever point 

screw 
Separator -Record separator knife -RP -152 and 

RP -152-A only 
Separator -Record separator knife -RP -152-B, 

RP -152-J and RP -152-D (25) 
Separator -Record separator knife - RP -152-C 

only 
Shaft -Record separator shaft (34) 
Shelf -Record separator rotating shelf -less set 

.06 

.01 

.04 

.15 

1.85 

1.85 

1.95 
.70 

36813 

32556 

36262 

only 
Board-Motorboard with welded and riveted 

studs and bearing - less operating parts - 
RP -152-D only 

Cable 

7.00 

7.00 

.75 

39989 

36289 

33994 
32882 

screw -RP -152, RP -152-A, and RP -152-C... 
Shelf -Record separator rotating shelf-less set 

screws -RP -152-B, RP -152-D, and RP -152-J 
(27) 

Shelf -Record separator rotating shelf -less set 
screws -RP -152-C only 

Soring-Flat spring for record discriminator lever 
Spring -Main lever spring (43) 

1.25 

1.25 

1.25 
.05 
.05 

-Shielded pickup cable and plug, connects 
to shorting switch 

Cup -Used needle (insert only for pickup rest) 
-RP-152, RP -152-A, RP -152-B, RP -152-C 
and RP -152-J) .15 38580 Spring -Motor tension spring, for use with mo- 

36518 Cup -Used needle cup (insert for pickup rest) tor No. 91706-1 - RP -152, RP -152-A, RP - 
-RP-152-D only .40 152 -B, RP -152-C, and RP -152-J .08 

36258 Escutcheon -Index escutcheon - RP -152, RP - 36278 Spring -Pickup arm feed spring .10 
152 -A, RP -152-B, RP -152-C and RP -152-J. .25 3886 Spring -Pickup lift cable sprfng (31) .04 

38377 Escutcheon -Index escutcheon -RP -152-D only .50 14190 Spring -Record discriminating lever pawl spring 
38280 Gauge -Pickup needle gauge .15 (28) 
34368 
36263 
30870 
31048 
36261 
38379 

Grommet -Rubber grommet for motor mounting 
Plate -Turntable shaft support and spring plate 
Plug -2 -contact male for motor leads 
Plug -Plug for pickup leads -RP -152-D only 
Rest -Pickup arm rest -RP -152 only 
Rest -Pickup arm rest -RP -152-A, RP -152-B 

and RP -152-J 

.08 

.40 
.35 
.15 
.35 

.25 

3876 
30585 

32436 

31I38 

Spring -Tension spring for cam pawl 
Spring -Tension spring for Idler assembly, for 

use with motor marked No. 91855 
Spring -Tension spring for locating lever and 

pawl (35) 
Spring -Tension spring for roller index link - 

RP -152-D only 

.08 

.04 

.06 

.05 

.05 
36812 Rest -Pickup arm rest -RP -152-D only .35 36921 Spring -Tension spring for trip detaining lever. .03 
36543 Rest -Pickup arm rest -RP -152-C only .25 36279 Spring -Tension spring for trip pawl .02 
36798 Spring -Index lever spring (riveted to motor - 36271 Stud -No. 4-40 hex stud for trip lever clutch 

board) .20 adjustment .08 
32875 Switch -Motor switch (4) .30 36529 Switch -Automatic switch -RP -152-D only.... 1.10 

OPERATING MECHANISMS 34875 Switch -Pickup shorting switch -RP -152, RP - 
152 -A, RP -152-B, RP -152-C, and RP -162-J. 

Turntable 
.45 

38275 Arm -Motor idler wheel arm and studs -less 38283 -Finished top plate only - RP -152, 
RP -152-A, RP -152-B, RP -152-C, and RP - wheel -for use with motor marked No. 91655 .25 

10129 Ball -Steel ball for spindle shaft .02 152 -J 
Turntable 

1.25 
33984 Bracket -Bracket and pin for locating post and 36815 -Finished top plate only -RP -152-D 

only lever (3) .20 1.00 
36277 Bumper -Main lever rubber bumper .10 31808 Washer -"C" washer for roller index link - 
33987 Cam -Cam and drive gear complete (42) 2.00 RP -152-D only .01 
36531 Cam -Trip lever cam and link -RP -152-D only .75 33728 Washer -"C" washer for motor idler -for use 
38266 Clutch -Trip lever clutch -less adjusting stud with motor marked No. 91655 .02 

(5) .25 8078 Washer -Spring washer for mounting record 
36282 Disc -Turntable drive disc, rubber tire, and discriminator lever .06 

spindle shaft assembled -less turntable fin- 2917 Washer -Spring washer for mounting levers... 
ished plate 2.80 36274 

. 

Wheel -Motor idler wheel and bearing - less 
.03 

36265 Finger -Trip lever friction finger (7) .50 arm -for use with motor marked No. 91655. .55 

PARTS SUBJECT TO CHANGE WITHOUT NOTICE 
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MODELS 

RP -152, -A, -B, 
-C, -D, -J; 

RP -1'53 

TURNTABLE 
DRIVE ARM 

MOTOR DRIVE ARM 
STK. # 33580 

RCA MFG. CO., INC. 
_..---., 
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Motor Drive Details on RP -152, -A, -B, -C, -D, -I 

RUBBER STRIPS 4-44* Motor Coupling Details on RP -153 
(FOUR REQ'D) 

STK,* 31147 

Replacement Parts Model RP -153 

STOCK 
No. DESCRIPTION Unit 

List 
Price 

STOCK 
No. DESCRIPTION 

Unit 
List 
Price 

PICKUP AND ARM ASSEMBLIES 31151 Guide -Pickup lift cable guide (spring) (2) . .10 
36520 Lever -Index lever (12) 36513 Arm -Pickup arm shell only 3.85 36273 Lever -Locating leve and pawl 

.75 
,50 36320 Arm -Pickup support and pivot arm 1.00 33985 Lever -Main lever (15) 1.05 34550 Bushing -Rubber bushing for pickup pivot arm .05 31140 Lever -Pickup I'ft cable and spring (16) 32635 Cable -Pickup lift cable .24 36522 Lever -Record discriminating lever 
.55 

1.30 33905 Crystal -Pickup crystal cartridge and needle screw 4.25 36476 Lever -Record separator elevating lever with ad - 33976 Pin -Pickup arm shell mounting pin .03 justment screws (18) .80 
MOTOR ASSEMBLIES 31132 Lever -Trip detaining lever (19) .30 

36530 Lever -Trip lever less cam and link 1.60 37300 Armature -Motor armature and worm gear for 36525 Link -Roller index link .20 
50 cycle motor XX 31133 Pawl -Trip pawl (22) .80 

37298 Armature -Motor armature and worm gear for 31535 Pin -Drive pin for turntable spindle shaft .03 60 cycle motor XX 36268 Pin -Pin to fasten gear to separator shaft (23) .05 37303 Bearing -Fibre insert for motor spindle bottom 36267 Rack -Long arm and gear (41) ,60 

37296 
bearing 

Motor 
XX 32880 Rack -Short arm and gear (40). .50 

37295 
37299 

' 

37297. 

37304 

-105-120 volts, 50 cycles 
Motor -105-120 volts, 60 cycles 
Spindle -Motor spindle and fibre gear for 50 

cycle motor 
Spindle -Motor spindle and fibre gear for 60 

cycle motor 
Support -Motor mounting support plate 

XX 
32.00 

XX 

XX 
.45 

33983 
36519 

36477 

36526 

Screw -Elevating lever pivot screw 
Screw -No. 6-32 ball point screw for elevating 

lever 
Screw -No.. 6-32 ball point screw fOr record 

separator elevating lever 
Screw -No. 10-32x5,'16 cup point set screw 

.15 

.30 

.10 

37301 Washer -'C" washer for motor armature shaft for record separator .30 
(thrust bearing) 

. X X 32869 Screw -No. 10-32x5'16 screw for record sapa - 
37302 Washer -Felt washer for motor armature shaft rator .01 

(thrust bearing) XX 31118 Screw -No. 10-32x5 16 set screw for trip lever 
cam .06 

MOTORBOARD ASSEMBLIES 14188 Screw -No. 10-32x7 16 set screw for motor 
36516 Base -Pickup arm mounting base .06 
38514 

36517 
32556 

36518 

Board-Motorboard complete with bearings and658 
posts -less operating parts 

Brace-Motorboard strain brace 
Cable -Shielded pickup cable and plug, connects 

to shorting switch 
Cup -Used needle cup 

.40coupling 
7.00 
70 
75 

36528 
33988 
36527 
36524 
33994 

Screw -Pickup liftd cableaseparator 

r sha knife (25) Shaf Rdcsed 
separator Shaft -Record separator shaft (34) 

Shelf -Record separator rotating shelf (27) 
Spindle -Turntable spindle 
Spring -Flat s rin for record discriminator lever 

.04 
2.00 

.70 
1.40 
1.05 
.05 

36377 Escutcheon -Index escutcheon 
.40spring 32882 Spring -Pick lever springfe .05 

36260 Gauge -Pickup needle 65 36278 
rin) 

Spring -Pickup arm feed spring .10 
30870 
31572 
38515 
36798 

gauge g B Plug -2 -contact male for motor leads 
Plug -Female, for switch leads 
Rest -Tone arm rest and needle cup holder 
Spring -Index lever spring (riveted to motor - 

.16 

.15 

.15 
,86 

3666 
14190 

31136 

Spring -Pickup lift cableimn tang ' (31) 
Spring -Record discriminating lever pawl spring 

(28) 
Spring -Tension spring for automatic switch 

.04 

.08 

board) plunger .05 .20 3676 Spring --Tension spring for cam pawl .04 
32436 Spring -Tension spring for locating lever and 

OPERATING MECHANISM pawl (35) .05 
36521 Spring -Tension spring for trip lever cam .05 34009 Arm -Motor coupling arm and gear -turntable 36921 Spring -Tension spring for trip detaining lever. .03 end ,70 36279 Spring -Tension spring for trip pawl .02 33580 Arm -Motor coupling arm and hub -motor end .70 31147 Strip -Complete set of rubber strips for motor 33984 Bracket -Bracket and pin for locating post and coupling .40 

lever (3) ,40 36271. Stud -No. 4-40 hex stud for trip lever clutch 36277 Bumper -Main lever rubber bumper .10 adjustment .08 33987 Cam -Cam and drive gear complete (42) 2.00 36529 Switch -Automatic switch 1.10 36531 Cam -Trip lever cam and link -less trip lever.. .75 34875 Switch -Pickup shorting switch .45 
36266 Clutch -Trip lever clutch -less adjusting stud 36523 Turntable -Turntable less spirxfle shaft 4.50 

(5) 
8078 Washer -Spring washer for mounting record 

36265 
33581 
31121 
33982 

Finger -Trip lever friction finger (7) 
Frame -Motor coupling frame only 
Gear -Record separator shaft gear (10).. 
Guide -Main lever spring guide (11) 

'25 .50 
.20 
.90 
.10 

2917 
31608 
31143 

discriminating lever 
Washer -Spring washer for mounting levers 
Washer -Spring washer to hold index link 
Washer -Washers for turntable bearing (1 steel, 

1 bronze and 1 felt) 

.06 

.03 

.01 

.15 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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MODEL RP -155 

RCA MFG. CO., INC. 

PHONOGRAPH (RP -155) 
Type Automatic 
Record Capacity Eight 10 -inch or Seven 12 -inch 
Turntable Speed '78 r.p.m. 
Drive... Motor drive through idler on inside rim of turntable 
Type Pickup Crystal 
Pickup Impedance 100,000 ohms at 1,000 cycles 
Average Output... 11/2 volts at 1,000 cycles across 1/2 meg. 

RECORDER 

Recording Head (cutter) 

FOR DATA ON RECORD 

RECORD CHANGER SEE 

Preliminary. - 
1. See that 'cutter is functioning correctly as outlined on 

facing page. 
2. Place recording disc on turntable with stud engaged in 

one hole. 
3. Turn on power -bass control, lust past the click of the 

power switch. Turn treble tone control full clockwise. Set 
radio -phono volume control to soft, and microphone volume 
control fully counter -clockwise. 

Radio Recording. - 
1. Tune in the desired radio program. 
2. Turn service selector to position "3." 
3. Turn radio -phono volume control so the "Magic Eye" 

just closes during loudest passages. 
4. Push turntable switch "on." 
5. Lift the recording arm, move it over so the stylus is 

about 1/4 -inch inside the recording disc, and lower gently on 
the disc. 

6. During the recording, listen to the loudspeaker, watch 
the "Magic Eye," and increase or decrease the radio -phono 
volume control if the broadcast level becomes too low or 
too high. 

7. Use a fine hair brush occasionally to keep the area 
immediately ahead of the stylus free from chips and threads. 

8. Before the cutter reaches its inner limit, lift the cutter 
head and place on rest. Turn off the turntable switch and 
remove the cuttings from the disc. 

9. The recording may be "played -back" immediately: Turn 
the service selector to "Victrola," push the turntable switch 
"on," turn power -bass control fully clockwise, place pickup 
needle in outer groove of the disc, and adjust the radio -phono 
volume control. Use a new needle for play-back. 

Microphone Recording. - 
1. Turn service selector to position "1." 
2. Turn radiophono volume control to its 'off" position 

to prevent feed-back and "howl." 
3. Turn power -bass control just past the click of the power 

switch. Turn treble -tone control full clockwise. 
4. To obtain an approximate setting of the microphone 

volume control before making a recording, talk into the 
microphone (which should be left plugged into its receptacle 
at all times) and adjust the microphone volume control so 
the "Magic Eye" just closes. By talking in a fairly level 
tone, and by maintaining the same distance between the 
microphone and lips, the microphone volume control will not 
require continual readjustment. 

5. Start the turntable and place cutter on the disc. 

6. Talk into the microphone to make the desired recording, 
and re -adjust the microphone volume control if required, as 
indicated by the "Magic Eye." 

7. Stop the recorder before it reaches its inner limit, turn 
the microphone volume control counter -clockwise and play 
back the recording as described in "9" above. 

Re -Recording. - 
A record may be re-recorded, or duplicated (that is, a 

"copy" may be made from an "original") by connecting an 
RCA Victrola Attachment (record player) to the "re-record- 
ing jack" on the rear of the radio chassis. The "original" 
record is played on the RCA Victrola Attachment, and the 
"copy" is cut or recorded on the Home Recorder. 

Crystal 

CHANGER ADJUSTMENTS SEE 
MODEL RP -152 SERIES. 

Recorder Operating Instructions 

Impedance of Cutter at 1,000 cycles Approx. 60,000 
Turntable Speed 78 r.p.m. 
Grooves Cut per Inch Approx. 115 

Inches Cut per Minute Approx. .713 inch 
Recording Blank Discs Coated metal -base or 

coated paper -base 
Recording Disc Diameter Up to 10 inches 
Drive Motor drive through idler on inside rim of turn- 

table; the turntable spindle drives a lead screw 
which guides the recorder arm from outside of 

recording blank to inside 

MODEL RP -139A, AND FOR MECHANICAL DATA ON 

FULL 

POWER-BASS 
CONTROL SPEECH 

(PUSH BUTTONS. 
BASS 

2 3 4 S B 

MAGIC EVE 

Itle!4-®. 

'LL TREBLE TONE 
CONTROL 

SOFT I. 
SPEAKER SWITCH -6;r 6.31/0 

2 
SOFT LOUD '\ ELECTRIC 

1 C B A TUNING 

VOLUME - SERVICE MICROPHONE TUNING '- RANGE 

CONTROL SELECTOR 
CVOLUME ONTROL 

CONTROL SELECTOR 

Controls on VHR-207 and VHR-407. Model VHR-202 
Controls arc identical, except "B" Band is omitted. 

The procedure is as follows: 
1. Turn the service selector to position "1." 
2. Connect the RCA Victrola Attachment pickup cable to 

the jack on rear of the Home Recorder radio chassis. 

3. Place the "original" record on the RCA Victrola At- 
tachment, turn its volume control fully clockwise, and place 
its pickup on the "original" record. 

4. Adjust the radio phono volume control so the "Magic 
Eye" just closes on loudest passages, then lift pickup off the 
RCA Victrola Attachment. 

5. Start the recorder by pushing turntable switch "on," and 
placing the recorder arm on the recording disc. 

6. Put the RCA Victrola Attachment pickup arm on the 
"original" record. The recorder will cut a duplicate of this 
record, which may be played -back as described previously. 

Mixed Recording. - 
The RCA Home Recorders have complete flexibility for 

mixed recordings of radio, microphone, and phonograph. The 
various possible combinations are clearly shown in the 
illustration of the service selector control. 

In mixed recordings, the radio phono volume control 
regulates the recording level for radio, and for the RCA 
Victrola Attachment. 

The microphone volume control regulates the recording 
level of the microphone only. In using the microphone on 
mixed recordings, or mixed PA, it should be placed as far as 

possible from the loudspeaker and faced away from the loud- 
speaker to avoid feed-back howl. (An extension cord may 
be added if necessary.) 

"Rumble". - 
1. Excessive cutting pressure will cause rumble. The width 

of the groove should almost equal, but not exceed, the dis- 

tance between grooves. 
Check the groove width each time a new stylus is used, 

and each time a new disc is used. 

2. When recording, use the maximum bass response, by 
turning the power -bass control to "full" (just past the click 
of the power switch). 

3. On play-back, use the least bass response, by turning 
the power -bass control to "speech" (full clockwise). 

4. Be certain that the motor board and mechanism is 

"floating" free from the cabinet. 
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MODEL RP -1 55 

RCA MFG. CO., INC. 

16 31 28 51 

Names of Mechanism Parts 
2 Guide -Pickup -lift -cable guide. 
3 Bracket -Record-discriminating-lev@r bracket. 
4 Switch -Turntable motor switch. 
5 Clutch -Trip -lever friction clutch. 
7 Finger -Trip -lever friction finger. 
8 Cable -Pickup shielded cable. 
9 Spring -Record -discriminating -lever spring (flat). 

10 Gear -Record -separator -shaft gear. 
11 Guide -Main -lever -spring guide. 
12 Lever -Index lever. 
14 Lever -Locating lever and pawl. 
15 Lever -Main lever. 
16 Lever -Pickup lift -cable lever. 
17 Lever -Record -discriminating lever and pawl. 
18 Lever -Record -separator elevating lever. 
19 Lever -Trip -detaining lever. 
20 Lever -Trip lever. 
21 Lever -Trip -regulator lever. 
22 Pawl -Trip pawl. 
23 Pin -Separator -shaft pin (engages gear). 
25 Separator -Record -separator knife. 
26 Spring -Pickup -arm starting spring. 
27 Shelf --Record-support shelf. 
28 Spring -Record -discriminating -lever pawl spring, or 

locating -lever pawl spring. 
31 Spring -Pickup lift -cable spring. 
34 Shaft -Record separator shaft. 
35 Spring -Locating -lever spring. 
40 Gear -Short arm and rack gear. 
41 Gear --Long arm and rack gear. 
42 Cam --Cam and drive gear assembly. 
43 Spring --Main-lever spring. 
50 Casting -Casting and bearing for spindle and lead screw. 
51 Screw --Lead screw and pinion gear for recorder drive. 52 Spring -Tension spring for motor idler pulley arm. 
53 Arm --Motor drive disc arm. 

25 COVER 18 27 

2 40 0 35 

Names of Mechanism Adjustments 
"A" Rubber Bumper.-Maintains 't,;inch clearance between roller (on end of main lever) and cam plate. 

"B" Friction Clutch Adjustment.-Regulates tripping of record - changing cycle when pickup swings in eccentric groove. 

"C" Pickup Lift -Cable Adjustment.- Regulates height that pick- up arm is lifted during record -changing cycle. 

"D" Needle Landing Position for 10 -inch Records.-The relation 
between pickup shaft and trip lever "20," which are fastened by set screws "D," determines needle landing position for 10 -inch records. 

"E" Needle Landing Position for 12 -inch Records.-Eccentric 
stud "E" adjusts position of lever "14" which determines landing 
position for 12 -inch records. 

"F" Record separator knife adjustment for 10 -inch records, adjusts spacing of knife with relation to record shelf so knife will accurately slice in between the bottom 10 -inch record and the rest 
of the stack. 

"G" Record separator knife adjustment for 12 -inch records, 
adjusts movement of elevating lever which raises knife to compensate 
for greater thickness of 12 -inch records. 

"H" Record support shelf set screws, to adjust record support 
self on each record post, so the shelves move out from under the 
bottom record at the same instant, permitting record to drop 
properly. 

"K" Trip -pawl stop pin, regulates point at which the roller on 
main lever enters the cam. 
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Recorder Cutting Adjustments 
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RECORD HOLDER SHEEP MICRA SCR I i : 

To insert or change a stylus, lift the recorder arm, loosen the 
stylus screw, and insert the stylus as far as it will go in the 
hole at bottom of cutter head, with the flat on the shank of 
the stylus toward the screw. Tighten the screw against the 
flat on the shank. Retighten the screw -before making each 
recording. Do not use pliers or wrench. 

To adjust the stylus pressure for the correct depth and 
width of cut, the best procedure is to cut some "blank" 
grooves in a recording disc of the type that will be used: 
The stylus pressure can be regulated, by means of the adjust- 
ment screw on top of the cutter arm, to produce the correct 
thickness of the hair -like cuttings. The procedure ,is as 
follows: 

1. See that the phonograph pickup is on its rest, the turn- 
table cleared of records, the, record -holder shelves rotated 
back away from the turntable, index lever at "manual," a 

perfect stylus correctly inserted in the cutter head, and the 
stylus screw firmly tightened. 

2. Place the blank recording disc on the turntable, with the 
spring stud that protrudes from the turntable engaged with 
one of the three holes at inside of the disc. This prevents 
the disc from slipping during recording. 

3. Turn on power -bass control and turntable switch. Turn 
radio -phono and microphone volume controls fully counter- 
clockwise. 

4. Lift the cutter arm well up and move it over so the 
stylus is about t -inch inside the recording disc and lower 
GENTLY on to the disc. 

5. The stylus will begin to cut, and the cuttings should 
collect toward the center of the recording disc. If they collect 
toward the outside, the stylus is not correctly inserted, and 

Recorder Mechan 
"N" Recorder Arm Stop. --An extension on the cross -brack- 

et under the motorboard limits the inward movement of the 
follower arm. In this stop position, the stylus screw should 
be 11/2 inches from the spindle. 

The correct distance can be obtained by loosening set 
screws "N," moving the recorder arm in the required direc- 
tion, and tightening the set screws. 

"O" Follower -Arm Guide Adjustment.-When the recorder 
arm is lifted, the follower -arm rises up so that the follower, 
guide will clear the lead screw and permit the recording arm 
to be moved inward or outward. 

Adjust the set screw and locknut "O" so that the guide 
clears the lead screw when the bottom -front edge of recorder 
arm is 3 inches above record. 

"P" Recorder -Arm Height Adjustment.-With the record- 
ing stylus resting on a metal -base recording disc, and adjusted 
for correct cutting pressure, the stylus screw should be ap- 
proximately in the center of the hole in the recorder arm, 
and the cutter head should be free to move up and down. 
Adjust the recorder -arm height adjustment screw and locknut 
"P" to obtain these conditions. 

If the arm is too low, the cork bumper on top of the cutter 
head will hit the inner top of recorder arm. 

CORK 
BUMPER 

STYLUC 
SCREW 

RECORDER 
ARM \ 

SPINDLE. 

eNSION 
SPRING 

CUTTING - 
PRESSURE 
ADJ. =CRÉW 

I 

RECORDER 
ARM HEIGHT 
ADJ. SCREW 
/ PN 

RECORDER HEAD -1- 

MODEL RP -155 

IMPORTANT 
The cutting point of the stylus must be in perfect 

condition in order to make good recordings. 

The condition of the stylus point can not be 
determined by ordinary visual inspection. If the 
recordings are noisy or poor in quality, first try a 

new stylus. 

The stylus cutting point can be ruined by drop- 
ping the cutter on the record, by cutting .into the 
base metal of the recording blank, or by cutting 
into the paper label on the blank. 

Always stop the recorder before it reaches its 
inner limit as it will repeat in the last groove and 
may wear into the base metal, thereby ruining the 
stylus point. 

nust be adjusted by removal and re-insertion. If the threads 
continue to collect toward the outside, use a new stylus. 

6. When the stylus is correctly inserted, with the cuttings 
collecting toward the center of the disc, lift the cutter, place 
it on the cutter rest, and stop the turntable. Then examine 
the cuttings and the grooves in the disc. 

The cuttings should be even, thin, hair -like threads about 
three -thousandths of an inch across or approximately the 
diameter of a human hair. 

The groove width should almost equal, but not exceed, the 
distance between grooves. A magnifying glass is helpful 
in examining the grooves. If the grooves are too shallow, 
the phonograph needle will slide over them on play-back. If 
the grooves are cut too deep, rumble will be excessive. 

After examining the cuttings and the groove width, adjust 
the cutter pressure as required by means of the adjustment 
screw on tcip of the cutter arm. Turn this clockwise to 
increase pressure and increase size of cuttings. Turn counter- 
clockwise to decrease 'pressure and decrease size of cuttings. 

Check the new adjustment by running more blank grooves. 

Check the cuttings and groove width each time a new 
stylus is inserted, and whenever á different type of recording 
disc is used. 

The stylus pressure, when adjusted for correct cutting, is 
approximately 13/4 ounces, measured at the end of the stylus 
screw. 

Always lift the cutter -arm well up while moving it into 
cutting position, and while moving -it back to the rest. Failure 
to do this will cause the follower -arm guide to drag across the 
lead screw under the motorboard. 

ism Adjustments 
If the arm is too high, the stylus screw will hit the lower 

edge, of the screw hole. 
Also check to see that the stylus screw does not scrape 

against the side of the screw hole. 
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Automatic Record Changer Mechanism 
Cycle of Operation 

In automatic operation (index lever set to "10" or "12"), 
when the pickup needle enters the eccentric or spiral groove 
at the inside of the record, the pickup arm swings in the 
groove, and this motion acts through a friction clutch to "trip" or start the cycle of the automatic record changer 
mechanism which: 

1. Lifts up the pickup arm and swings it out clear of the 
records. 

2. Turns the two recordholder posts, each of which has a "knife" and a "shelf": The knives enter between the bottom 
record and the rest of the stack. Continuing to turn, the 
shelves move from under the bottom record and it drops on 
the turntable, while the rest of the stack of records are sup- 
ported by the "knives." 

3. The pickup arm is then moved to correct position and 
lowered on the record, while - 

4. The recordholder posts are turning back to their original positions, so that the records rest on the shelves, and 
the knives are in correct position to separate the next record the record discriminating lever back, and sets the correct from the stack. landing position for the 12 -inch record. 

Manual Phonograph Operation 
Inserting Needles.-To insert a needle, place pickup on 4. Push index lever to "manual," lift the knobs on the top its rest, loosen needle screw on the front of the pickup, place needle in hole at top of pickup so that it drops down against the polished gauge plate, press firmly on top of pick up so it sits squarely on the pickup rest, and then tighten the needle screw. This procedure ensures that the needle will project the correct distance from the pickup. 
1. See that the recording arm is in its rest position at rear of turntable. 
2. Turn power -bass control on, turn service selector to "Victrola," and turn microphone volume control fully counter- clockwise. 
3. See that pickup is on the pickup rest. table switch 

The cycle is completed when the pickup comes down on 
the record. The pickup arm should not be moved while "in cycle." 

Record -Separating Knives. 12 -inch records are thicker than 
10 -inch records: To accommodate this difference, the "knife" 
or record -separating lever on each record post is raised 
slightly when a 12 -inch record presses down against the ball- 
point screw that projects through a hole in the record -holder 
shelf on each post. (10 -inch records do not rest on these 
screws, and the knife clearance is then correct for a 10 -inch 
record.) 

"Record Discriminating Lever." In playing a mixed group of 10 -inch and 12 -inch records, the index lever is set at "10." 
When the pickup arm moves out during the cycle of operation, 
the record discriminating lever (at left of the rear record -holder 
post) is moved to its forward position, toward the spindle, 
and sets the correct landing position of the pickup needle for 
a 10 -inch record. If a 12 -inch record drops down, it pushes 

of the record holder posts, and rotate the shelves back, away from the turntable. Push back the vertical lever at left of the rear record post. 
5. Place record on turntable. 
6. Push turntable switch "on" and when turntable has attained speed, lift the pickup and lower it gently on the record so that the needle point enters the outside groove. 
7. Adjust the radio -phonograph volume control for the desired volume, and adjust the tone controls for best reproduc- 

tion. 
8. To stop, place pickup on its rest and turn off the turn - 

Automatic Phonograph Operation 
1. See that the recording arm is in its rest position at rear of turntable. 
2. Turn power -bass control on, turn service selector to "Victrola," and turn microphone volume control fully counter- 

clockwise 
3. See that the pickup is on the pickup rest. If it is not, complete a cycle of operation as described previously. 
4. Push index lever to "manual," lift the knobs on the top of the recordholder posts and rotate the shelves back, away 

from the turntable. Push back the vertical lever at left of the 
rear record post. 

5. Select a series of eight 10 -inch records, or seven 12 -inch 
records, and place the first one on the turntable. Swing the record -post shelves into position and place the remainder of the series of records on the shelves as shown in the illustration. 

6. Push the index lever to "IO" for a series of 10 -inch records, or to "12" for a series of 12 -inch records. 
7. Push turntable switch "on" and when turntable has at- tained speed, lift the pickup and lower it gently on the record, 

so that the needle point enters the outside groove. 
8. Adjust the radio -phonograph volume control for the desired volume, and adjust the tone controls for best repro 

duction. 

attention, and the last record will repeat until the turntable 
switch or the power -bass control is turned off. 

To reject a record being played, or to start the record_ 
changing cycle in case the record just played does not have 
the standard eccentric or spiral stopping groove, sïmply push 
the index lever to the "reject" position and let go. The pick- 
up will raise up and swing outwards and the next record will 
drop down. t4pon releasing' the index lever, it will auto- 
matically return to the "10" position. If playing a series of 
12inch records, the lever should be returned to the "12" 
position after rejecting a record. Keep the lever in at "manual" 
when not actually playing records automatically. 

To stop the mechanism while a record is being played, push 
the index lever to "manual," place the pickup on its rest, and 
turn off the turntable switch. 

To atop the mechanism at the completion of a record, 
first allow the pickup to complete its cycle (the cycle is com- 
pleted when the pickup comes down on the record). Then 
push the index lever to "manual," place the pickup on its 
rest, and turn off the turntable switch. 

When discontinuing operation, turn off both the turntable 
switch and power -bass control. 

To remove a record from the turntable, lift the knobs on 
top of the recordholder posts, swing the shelves back clear of 9. Close the lid of the cabinet to eliminate mechanical the records, and push back the vertical lever at left of the sound. The whole series of records will play without further rear record post. 

RECORD CHANGER SERVICE DATA 
Before servicing the automatic record changer, inspect the 

assembly to see that all levers, parts, gears, springs, etc., are 
in good order and are correctly assembled. 

The changer can be rotated through its change cycle by 
pushing the index lever to "Reject" and revolving the turn- 
table by hand. Six turntable revolutions are required for one 
change cycle. 

A bind or jam in the mechanism can usually be relieved 
by rotating the turntable in the reverse direction. The W- 
and 12 -inch records must be absolutely flat for smooth 
operation. 

A pickup shorting switch, located under the motorboard, 
operates when the pickup is moved outward to the pickup 
rest. 

The turntable in RP -155 can be removed by tapping 
smartly on the top of the spindle while pulling upward on 
opposite sides of the turntable. 

Lubrication.-Petrolatum or petroleum jelly should be ap- 
plied to cam, main gear, spindle pinion gear, lead screw and 
gears of record posts. 

Light machine oil should be used in the tone arm vertical 
hearing, motor bearing, record post bearings, and all other 
bearings of various levers and pulleys on underside of motor - 
board and underneath turntable. 

Do not allow oil or grease to come in contact with rubber 
idler wheel, bumper or rubber parts of the mechanism. Use 
quick drying naphtha to clean the rubber parts. 
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RP -1 55 Recorder and Automatic Record -Changer Phonograph Mechanism 

Indst on,enufne factory -tasted wr, which an readily identified and may be purchased from authorized dealen. 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price O K 

STOCK DESCRIPTION 
Unit 

Price 

PICKUP AND ARM ASSEMBLIES 38838 Casting -Casting and bearing for turntable spindle 
and lead screw (50) 1.90 

38322 Arm -Pickup arm only -less crystal, cable and 
pivot arm and shaft 1.80 

30340 
36266 

Clip -Motor drive disc retaining clip 
Clutch -Trip lever clutch (5) 

.02 

.25 

36320 Arm -Pickup pivot arm and shaft -less lift cable 
and rubber bushings 1.00 

36831 
36265 

Disc -Motor drive disc and rubber tire 
Finger -Trip lever friction finger (7) 

.75 
.50 

34550 Bushing -Rubber bushing for pickup pivot arm 
lift cable 

.05 36267 Gear -Long arm and rack gear (41) .60 

32635 .24 36839 Gear -Pinion gear for turntable spindle .40 
Cable -Pickup 
Cable cable (8) 35694 .40 31121 Gear -Record separator shaft gear (10) .90 -Pickup shielded 
Crystal -Pickup crystal cartridge and needle 33905 32880 Gear -Short arm and rack gear (40) .55 

screw 4.25 33982 Guide -Main lever spring guide (11) .10 

33529 Screw -Pickup needle screw .10 36830 
36380 

Guide -Pickup lift cable guide (2) 
Lever -Index lever (12) 

.10 

.70 
MOTOR ASSEMBLIES 36273 Lever -Locating lever and pawl (14) .50 

33985 Lever -Main lever (15) 1.05 
37039 Bearing -Bottom bearing and bracket assembled .40 31140 Lever -Pickup lift cable lever (16) .55 
37038 Field -Motor field complete 5.15 36381 Lever -Record discriminating lever (17) .85 
36820 Motor -105-120 volts, 80 cycle 13.75 36476 Lever -Record elevating lever and screws (18).. .80 
37037 Pulley -Motor shaft pulley .20 31132 Lever -Trip detaining lever (19) .30 
37040 Ring -Motor pulley support ring .03 36284 Lever -Trip lever less friction finger and clutch 
37036 Rotor -Motor armature complete 2.90 (80) 1.25 

MOTORBOARD ASSEMBLIES 
31133 
36268 

Pawl -Trip pawl assembly (22) 
Pin -Drive pin to engage gear to record separator 

.80 

shaft (23) .05 
38824 Base -Pickup arm mounting base 40 36834 Pin -Pin for turntable to hold disc while record - 
36821 Board-Motorboard with riveted and welded ing .16 

bearings and studs less operating mechanism. 7.50 36477 Screw -Ball point screw for record elevating lever 
38822 Brace-Motorboard brace .65 G, .10 
52668 Cable -Shielded pickup cable and plug .76 31118 Screw -Cone pointed set screw for record 
36282 Cup -Used needle cup -insert only for pickup separator shelf "H" .06 

arm rest26 .15 36837 Screw -Lead screw and pinion gear for recorder 
38268 Escutcheon -Index escutcheon drive (51) 1.90 
58260 
36823 

Gauge -Pickup needle gauge 
rub- Mounting -Motor mounting screw, spacer, rub- 

.15 33983 
33990 

Screw -Record elevating lever pivot screw 
Separator -Record separator knife (25) 

.15 
1.85 

ber cushion and washerpu (3 required) .10 33988 Shaft -Record separator rotating shaft (34).... .70 
30870 Plug-2-contactestPparm male plug forn motor leads .25 33989 Shelf -Record separator shelf (27) 1.25 
36379 Rest -Pickup rest -less needle cup .25 

36836 Spindle -Turntable 'spindle 2.25 
36798 Spring -Index lever spring (riveted to motor- 3676 Spring -Cam pawl spring .04 board)14190 .20 Spring -Discriminating lever pawl spring (28) .08 
37348 Weight -Lead weight for motor 2'25 

37347 Spring -Tension spring for motor idler pulley 

HOME RECORDING ASSEMBLIES 36835 
arm (52) 

Spring -Flat spring for turntable recording disc 
.05 

36829 
37041 
36827 
37044 

Arm -Follower arm and post assembly 
Arm -Recorder arm less Recorder head 
Bushing -Recorder arm pivot post bushing 
Nut -Special hex nut for recorder arm pivot 

.80 
4.80 

.90 
32436 
32882 

3666 

pin 
Spring -Locating lever spring (35) 
Spring -Main lever spring (43) 
Spring -Pickup lift cable spring (31) 
Spring -Record discriminating lever spring (flat) 

.08 

.05 

.05 

.04 

bushing .08 33994 
.05 

36826 Plate -Straddle plate for recorder arm pivot post .30 (9) 
Spring detaining lever spring (33) .0303 

33166 
37042 
38825 
37045 
36828 

Plug -2 -contact male for recorder head leads.. 
Recorder -Recorder head only -less arm 
Rest -Recorder arm rest 
Screw -Recorder head needle screw 
Spring -Recorder arm pivot post compressing 

spring (spiral) 

.20 
11.50 

.40 

.10 

.15 

36921 
36279 
36271 
32875 
34875 
36833 

-Trip 
Spring -Trip pawl spring 
Stud -Trip lever clutch adjustment stud "E" 
Switch -Motor switch (4) 
Switch -Pickup shorting switch 
Turntable -Turntable assembly complete 

used to mount all levers 

.08 

.30 

.45 
4.00 

37043 
37349 

Spring -Recorder head tension spring 
Weight -Lead weight for recorder head 

.10 
1.00 

2917 

8078 

Washer -"C" washer 
except trip detaining lever 

Washer -"C" washer for mounting record dis - 
.03 

OPERATING MECHANISM 
37046 

criminating lever 
Washer -Rubber washer for turntable drive wheel 

.06 

36832 Arm -Motor drive disc arm (53) .26 arm .03 

36277 
33987 

Bumper -Rubber bumper "A" 
Cam -Cam and drive gear assembly (42) 

.10 
2.00 

20165 Washer -Spring washer to mount rack gears and 
trip detaining lever .05 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 

Public Address 
The microphone, amplifier, and loudspeaker in the Home 

Recorder forms a public address (PA) system, and may be 
mixed with the phonograph or radio. 

The various combinations are shown in the illustration of 
the service selector control. 

Microphone Volume "Contractor" 
Models VHR-207 and 407 incorporate a "contractor" or 

sound leveller in the input circuit of the microphone pre- 
amplifier. This tends to prevent over -recording and distor- 
tion. Thus when shouting into the microphone, the contractor 
will lower the recorded sound sufficiently to make a good 
record yet preserve good contrast. 

* The cuttings of discs with coatings of cellulose nitrate or other 
inflammable materials, which does not include the RCA paper -base 
discs, should be disposed of with special care. The threadlike cuttings 
or shavings must be carefully removed immediately after the record 
is made, and destroyed. in a safe manner, as they are very inflammable. 

** Approximate life is 15. minutes. 

Blank Recording Discs* 

Unit Part 
Type Size pkg. Number 

"Phonogram" 
(Paper base) 61/2" seven none 

Deluxe Metal Base 
(Aluminum hase) ... 6 " one 801.4 

8 " one 802-4 
10 " one 803.5 

Standard Metal Base 
(Steel Base) ........ 6 one 801-9 

8 one 802-9 

List 
Price 

$1.05 

.40 

.55 
80 

.25 

.40 

Styli (Cutting Needles) For Recording 

Steel** six....MI.4879A... 2.00 

Sapphire one ...MI.4878A... 6.00 
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TURNTABLE DRIVE DISC 
3. Push the turntable switch to the "On" position. 

TURNTABLE _ \\ 4. Press the "Start -Reject" button. The entire series of 
records will now play without further attention and the .1 pickup will swing to its rest position at the end of the 

TURNTABLE last record. (For completely automatic operation all 
DRIVE DISC ---- records must have the standard eccentric tripping 

: 
SPINDLE \_/ groove. Otherwise it may be necessary to press the 

"Start 
TURNTABLE 

1 -(7T -we': -0- -Reject" button to change the record). 
MOUNTING HOLE 5. When the last record has been played, push the turn - 

\ 
fo iidLie table switch to stop the turntable. The mechanism is 

MOTOR SPINDLE_ now ready for another loading. _ 
6. To reject a record being "Start- played, press the e ,,\ Reject" button. 

IDLER TENSION SPRING-- / Lubrication RUBBER 
MOTOR IDLER WHEEL TIRES 

The RP -l58 turntables are driven by a drive disc screwed 
Operation to the turntable. It is important that the drive, motor spindle 

and the rubber tire on the friction drive disc as well as that The RP -158 is a record changing mechanism designed for on the idler wheel be kept clean and free from oil, grease, 
the automatic playing of records. It will play twelve 10 -inch dirt, or any foreign material at all times. Any quick drying or ten 12 -inch records at a single loading. naphtha is satisfactory for cleaning these parts. The drive 

motor bearing is lubricated from felt washers at the bottom To Operate: and top. A light machine oil should be used at these points. 
1. Turn the record support located at the left front corner On all bearing surfaces except the motor bearings Hough - to the 10 -inch or 12 -inch position as desired. ton Stayput No. 320 should be used. On all other surfaces 
2. Place the records on the record support and record Lubriplate No. 110 is recommended. 

separator posts. Cycle of Operation 
The changer can be conveniently rotated through the turntable by hand. Eight turntable revolutions are required change cycle by pushing the reject button and revolving the for one change cycle. 

Function Explanation 
Turn Record Support to 
10" or 12" Position as 

1. Separator post positions itself by means of belt drive. 

O Desired 

4 Place Records on Posts 1. Separator shaft is pushed down against its spring and carries segment out of path of index 
finger. 

O Press Start Button 1. Reject lever moves in and pushes ratchet lever. 
2. Ratchet lever is pushed out of eccentric step on main gear shaft and releases drive cam pawl. 
3. Drive cam pawl engages toothed wheel and it revolves carrying drive gear with it. 

Tone Arm Rises 1. Main cam and gear revolves with drive gear. 
2. Stud on tone arm lever rides in top track on main cam and directs movement -of the lever. 
3. Tone arm elevating lever rides up on ridge on main cam and pushes tone arm up by means of 

elevating rod. 

Tone Arm Moves Out 1. Tone arm lever pushes on trip lever stud. 
2. Trip lever moves out. 
3. Tone arm return lever is carried along by trip lever stud, and by stud on main cam top track. 

Record Knife Separates 1. Stud on separator lever follows main cam bottom track and directs the motion of the lever. Bottom Record from Stack 2. Through the separator link and crank, the separator lever turns the separator shaft. after Gauging Thickness 3. Knife turns with shaft and strikes edge of bottom record. 
et of Record 4. Separator shaft continues to revolve and teeth on inner circumference of knife ride up on V shelf teeth until knife is carried high enough against the action of spring 19 to move in over 

LAP 
top of record. 

u Record Drops to , Turntaßle 
0 

1. Separator shaft continues to turn until knife supports stack of records and shelf moves out 
from under bottom record. 

E Tone Arm Moves In 1. Separator shaft reverses rotation. 
40 2. Tone arm lever moves away from trip lever stud. 

3. Tone arm return lever pushes on trip lever stud. 
4. Trip lever moves in. 

Tone Arm Lowers Sap- 
phire on to Record 

1. Index finger on tone arm return lever moves against separator shaft to insure proper land- 
ing position. 

2. Tone arm elevating lever rides down on main cam ridge thus lowering the elevating rod and 
the tone arm. 

3. Separator shaft returns knife to original position and allows stack of records to rest on shelf. 
Sapphire Moves In to 
Music Groove 

1. Feed -in spring on tone arm return lever pushes against stud on trip lever. 

Record Begins to Play 1. Ratchet lever rides down into eccentric step on main gear shaft and blocks drive cam pawl. 
2. Pawl is disengaged from drive cam wheel. 
3. Drive gear and main gear stop. 
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RECORD SEPARATOR 
LEVER 
LINK 
CRANK 

RECORD 
SEPARATOR 
SHAFT 

.T,.. 

TONE ARM 
SEGMENT 

12 

17- 
RECORD 
SEPARATOR 
BELT 
DRUM 

RECORD 
SEPARATOR 
SWIVEL 
SHAFT 

Main Cam and Gear 

Tone Arm Lever 

VV/h 

INDEX 
Ft NGER 

t6 

MAIN CAM 
AND GEAR 

ex 

21 

TRI P 
LEVER 

DRIVE SHAFT RECORD SUPPORT 
CAM CAM 

13 RECORD SUPPORT 
SHAFT 

TRIP PAWL 

TONE ARM 
RETURN LEVER 

Function of Principal Levers 
Directs and coordinates all cycle opera 
tions. 
Directs horizontal motion of tone arm. 

Tone Arm Return Lever Keeps tone arm moving in with re- 
ceding tone arm lever and provides 
proper landing. 

Trip Lever Its latch acts on ratchet lever to start 
the automatic cycle. 

Record Separator Directs motion of separator knife and 
Lever Train shelf. 

(Lever -Link -Crank) 
Ratchet Lever Transfers motion from trip lever or 

reject lever to start automatic cycle. 

Tone Arm Elevating 
Lever 

Tone Arm Elevating Rod 

Reject Lever 

Separator Knife 

Separator Shelf 
Drive Gear 

Drive Cam Pawl 
and Wheel 

i. LSO S M12; FOR MODEL. RP - 162 Replacement of Sapphire 
As an additional precaution against rough hand- 
ling, the top of the sapphire is dipped in a rub- 
ber cement (such as Goodrich "Plasticon") be 
fore being inserted in the pickup. To remove 
the sapphire, grasp it firmly with a pair of 
tweezers, give it a few turns to loosen the cement 
and then pull it out. Much easier handling of 
the sapphire will result if the tweezers are 

To Remove the Turntable.- 

To remove the turntable, loosen set screws 

turntable up. 

"A" and lift the 

4 
RECORD SUPPORT 
BELT DRUM 
e 
DRIVE GEAR 
5 
10 

15 

20 
REJECT LEVER 
REJECT SUTTON 
11 

8 
RATCHET LEVER 
TONE ARM LEVER 
P N 

"ON-OFF" 
SWITCH 

TONE ARM 
LIFT ROD 

Directs vertical motion of tone arm. 

Transfers motion of elevating lever to 
tone arm. 
Starts automatic cycle at will of oper- 
ator. 
Separates record from stack and sup- 
ports stack during cycle. 
Supports stack during playing time. 
Transfers motion of turntable to main 
cam and gear. 
Engage to connect turntable spindle to 
drive gear during cycle. 

notched with a file as shown. Naphtha may be 
used as a thinner should difficulty with the rub- 
ber cement be experienced. 
Before inserting the new sapphire it should be 
dipped in the rubber cement previously thinned 
with naphtha. After insertion clean the point 
with naphtha if there is any doubt as to the 
presence of cement. 

To Remove Pickup Arm.- 
One of the tone arm bearings has a slotted head and can be 

turned out to facilitate removal of the tone arm. Raise the tone 
arm and loosen the bearing set screw. Turn the bearing partly out 
through the hole in the side of the tone arm and lift the arm off. 

©John F. Rider 
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Fails to Trip: 
First check adjustment "F" Do not tighten screws "F" too 
tightly or the hollow pivot shaft will be distorted. 

}ARM 

TWISTED- EXCESSIVE PLAY IN BEARING 

l_ f 
_HI) TOO STRONG 

a 

USE VASELINE I : I 

BINDS 

TRIP LEVER 

AWA 

T. , TRIP 
BLUNT PAWL 

TRI P 
LEVER 

LOOSE OR 
MISSING 

BINDS 

MAINTAI N 
CLEARANCE 

F 
EWS LOOSE 

RATCHET 
LEVER 

TOO STRONG 

BURO1RR D 
DRIVE CAM 

PAWL 
BINDS ON 
DRIVE CAM 

UATCHET LEVER 

BINDS 

Jams Records: 

Record too thick, too thin, warped, or has rough edge. 

BNMFE EDGE 
TOO SHARP 

BURRED 
OR BENT 

BINDS 
OR BURRS 

SPACER TOO 
THICK 

RECORD 
SEPARATOR 
KNIFE 

RECORD 
SEPARATOR 
SHELF 

MODELS RP -158, RP -160 
Series, RP -162 

Illustrated Hints 

Lands Incorrectly: 
First check adjustments "F", "C", "M", "E". 

TONE ARM RETURN LEVER .. LOOSE OR 
MISSING 

TRIP LEVER 

BINDS 

FEED IN SPRING 
BENT OUT TOO FAR 

STUD 

BURRS OR BINDS 
BETWEEN LEVER & STUD 

"311.11.111111111 
AVM 

f CHECK 
CABLE DRESS 

USE VASELINE 
STUD / DENT 

IrrAmmm 

SEGMENT BENT 
¡FINGER 

INDEX FINGER 
ON TONE ARM 
RETURN LEVER 

SEGMENT TOO HIGH 
OR TOO LOW 

Repeats Playing of 
Last Record: 

First check adjustment "E". 

BINDS 

MAINTAIN 
CLEARANCE 

F 
TOO TIGHT 

DISTORTS HOLLOW SHAFT 

Fails to Track 

or Distorts: 

GUARD SCREW 
STRIKES 
RECORD 

TOO TIGHT - - 

SAPPHIºE 
LOOSE OR 
DAMAGED 

PIN BINDS 
IN SLOT 

SPRING TOO 
W EAH OR 

BINDS 

Incorrect Feed -in: 
The feed -in spring does not have any effect until just after 
the pickup has landed on the record. It then springs back to 
its original shape pushing against the trip lever stud and 
moving the pickup toward the music grooves. 

TONE ARM RETURN LEVER 

FEED -IN 
SPRING 

BENT TOO MUCH 
OR TOO LITTLE 

TWELVE 
INCH 

BENT TOO MUCH 
OR TOO LITTLE 
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MODELS RP -158, RP -160 
Series, RP -162 

TRIP LEVER Trips Early: 

TOO STRONG 

BINDS 
IN SLOT 

BINDS AT 
PIVOT OR 
ON TRIP 

LEVER v TRIPPAWL 

BLUNT OR NOT LINED UP WITH RATCHET TEETH 

RCA MFG. CO., INC. 

RATCHET LEVER 

.0 

, 

I BURRS 
--- 

A-3e". -. . 

RATCHET 
LEVER 

ì 

TOO WEAK 

NOT LINED UP 
DRIVE CAM 

PAWL 

Repeats Grooves: 
First check adjustment "G". 

TOO STRONG 

LISE VASELINE 

ier 

TRIP LEVER 

TOO` 
BLUN 

TRIP 
LEVER 

TOO STRONG, 
LOOSE OR 
MISSING 

TRIP 
PAW L 

BURRS 

BINDS 

BINDS 

MAINTAIN 
CLEARANCE 

RATCHET LEVER 

A replacement sapphire for the RP -158 and RP -162 crystal 
pickup is available as Stock No. 39564, list price $2.00. 

Trips Continuously: 

REJECT 
BUTTON 

EXCESSIVE PLAY 

BURRS 

BINDS 

FAILS TO 
BLOCK THIS 

STUD 

CONTINUOUS TRIP IN 
MANUAL POSITION 

Illustrated Hints 

Incorrect Landing on Rest: 

RP -N4 

ST 

OEST 

CORBEL T T 

LAMING . ITION 

-MM 

KEEP PICKUP CABLE & 
SHORTING SWITCH LEADS 

CLEAR 

STOP 
BRACKET 

BEND TO OBTAIN 
CORRECT LANDING 

ON REST 

TRIP LEVER 

RATCHET LOOSE OR 
LEVER /MISSING 

SURFACES 
ROUNDED OR 
NOT LINED UP 

DRIVE CAM 
PAWL 

BENT FORWARD 

BINDS 

JlllllllN, 
LOOSE OR MISSING 

12 -Inch Record 
Post Spacing: 

THIS ADJUSTMENT 
HAS DEEM ADDED 
OM LATE PRODUCTION 

MICOINIO 
RP -IDI 

N UNTIL 
EDGE OP IT IMCM 
RECORD IS MALE 
WA, W ON RICOE 

RT DEVIL 
WHEN OTHER IOM 
IS AGAINST SEP- 
ARATOR POST. 

Record Stack 

Unsteady: 

RECORD NOT SUPPORTED 
AT TWO POINTS 

BUFF 
LIGHTLY 

Slow Speed: Turntable spindle binds on bottom bearing. 

Incorrect tension on motor support spring. 

BINDS 

CLEAN 
TIRES 

TURNTASLI 
DRIVI DISC 

INCORRECT 
TENSION 

ARM 

MOTOR lPMIOL! 

II 
TURNTABLE 

IMCORSKc 
TENSION 

T\JRNT'ARLI 

MOTOR IDEA 
THERIIL 

ttIRES 
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Cabinet Leveling.- 
If the sapphire fails to enter the starting groove, raise the 

right-hand side of the cabinet by inserting thin spacers under 
the legs. If the pickup slides over a few grooves, raise the 
left-hand side of the cabinet. 

Sapphire Pressure.- 
In these mechanisms, the correct pressure is approximately 

4 ounces, measured at the sapphire. Adjust the spring (3) 
in the tone -arm base if necessary. 

RECORDS 

RCA MFG. \T. CO., INC. MODELS RP -158, RP -160 
Series, RP -162 

SPINDLE RECORD SEPARATOR FOR MODELS: RP -158, 160 series, 162 
MOTOR BOARD 

PICKUP ARM 

PICKUP 

PICKUP REST 

RECORD SUPPORT / TURNTABLE SWITCH 

Perspective view of top of record 
changer. Models: RP -158, RP -162 

CONTROL CAM 

STOP SWITCH 

ADJUSTMENTS FOR MODELS RP -158, 160 

Control Cam and Stop Switch 

Before servicing the automatic changer, inspect the assem- 
bly to see that all gears, cams, springs, levers, etc., are cor- 
rectly assembled and in good working order. 

1. Never use force to start or stop the motor or any part 
of the record changing mechanism. 

2. Warped or damaged records may cause the mechanism 
to jam. 

3. A cracked or chipped record may damage the sapphire. 
4. Warped records may slide on one another while play- 

ing and result in unsatisfactory reproduction. 
5. Do not leave the records on the record posta or on the 

turntable as they may warp, particularly in warm climates. 
Warped records may be flattened by placing them on a flat 
surface with a heavy flat article placed on top of them for a 
few days. 

6. If, for any reason, the mechanism stalls, turn off the 
turntable switch and remove the records from the posts. Start 
the turntable by turning the switch on and allow the pickup 
arm to complete its cycle. 

7. Do not tighten copper plated, cone pointed screws until 
final adjustment has been made. 

Illustrations Show Details of Record Separator 
SAME FOR RP -158, 160 series, 162 

The relationship between the start -reject lever on top of the motor board and the 
control cam shown in this view is governed by the rotation of the control cam 
with respect to the shaft coming down through the motor board from the start -reject 
lever. The control cam should be turned so that the stud on the stop switch is 
centrally spaced between the control cam jaws as shown in this view when the start - 
reject lever is turned to its middle or "AUTOMIATIC" position. Sufficient vertical' 
clearance must be allowed so that there will be no binding and then the set screw 
"Flt[ should be securely tightened. 

FOR MODEL RP -162 only 

To Remove the Turntable.- 
To remove the turntable, loosen set screws "A" and lift the 

turntable up. 

To Remove Pickup Arm.- 
One of the tone arm bearings has a slotted head and can 

be turned out to facilitate removal of the tone arm. Raise 
the tone arm and loosen the bearing set screw. Turn the 
bearing partly out through the hole in the side of the tone 
arm and lift the arm off. 

®John F. Rider 
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MODELS RP -158, RP -160 RCA MFG. CO., INC. 
Series, RP -162 
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RCA MFG. CO., INC. 

116 SPACING FOR RECORD SEPARATOR 
ADJUSTMENT "D" AND SWIVEL 

r 

RECORD SUPPORT 

TURNTABLE 

STOP 
SWITCH 

AMEPLAT E 

START-REJECT LEVER 

This mechanism is designed to play a series up to twelve 
10 -inch, or ten 12 -inch records of the '78 r.p.m. type. It will 
also play single records of any diameter up to 12 inches. 

Features Include - 
1. Light -pressure sapphire -point plug-in crystal pickup. 
2. Positive ratchet trip, actuated by eccentric groove at end 

of record. 
3. Safety clutch, relieves strain on mechanism due to jam- 

ming. (The clutch makes a clicking sound if the mech 
anism jams.) 

4. Stop switch, shuts off the motor after the' last record is 
played. This switch is the pickup "rest." 

5. Pickup shorting switch, shorts pickup during record 
changing cycle to prevent noise. 

6. Simplified mechanism. 

Manual Operation 
1. See that the mechanism is out of cycle, with the pickup 

on its rest. 
2. Set the "start -reject" lever at "manual." 
3. Place record on turntable and push turntable switch 

4. Lift the pickup and set it down on the record. 
5. When the record is finished, the pickup will swing in 

the eccentric groove, or run in the last groove, until 
the power is shut off. 

6. Lift the pickup and place it on its rest. 

MODEL RP -160 Series 

Automatic Operation 
The pickup "rest" is a button on the stop switch that opens 

the motor circuit when the pickup comes down on the rest 
after completion of the cycle following the last record. Before 
starting automatic operation, see that the mechanism is out 
of cycle and that the pickup is on its rest. If it is not, start 
the motor and allow to run until the pickup comes down on 
its rest. 

1. Turn the "record support' in front left-hand corner, to 
its position for 10 -inch or 12 -inch records as required. 
Turning the front record support automatically posi- 
tions the rear support. 

2. Load the records on the supports, with required selec- 
tions upward, the last record to be played on top. Be 
sure that the rear record support is pushed down. 

3. Push turntable switch "on." 
4. Push the "start -reject" lever towards the back to its 

"start -reject" position, and let go. The first record 
drops on turntable, and the pickup moves onto the 
record. 

5. When the last record is finished, the pickup moves out 
and comes down on its rest. This depresses the rest 
button and opens the stop switch, thus shutting off the 
motor. 

6. To reject a record being played, push the "start -reject" 
lever to "start -reject," and let go. 

'7. For automatic operation, each record must have the 
standard eccentric groove. 

Lubrication 
The drive motor bearing is lubricated from felt washers at 

the bottom and top. A light machine oil should be used at 
these points. 

On all bearing surfaces except the motor bearings Hough- 
ton Stayput No. 320 should be used. On all other surfaces 
Lubriplate No. 110 is recommended. 

MOTORBOARD 

MOTOR IDLER 
WHEEL WITH 
TIRE 

TURNTABLE 
DRIVE DISC 
TIRE 

TURNTABLE 
SPIN OLE 

IDLER TENSION 
/SPRING (UNDER 

MOTOR BOARD 

RP 160 

TURNTABLE 

Cabinet Leveling.- 
If the sapphire fails to enter the starting groove, raise the 

right-hand side of the cabinet by inserting thin spacers under 
the legs. If the pickup slides over a few grooves, raise the 
left-hand side of the cabinet. 

Tone Arm Feed -in Spring.- 
When the sapphire comes down on the record, the feed -in 

spring (shown in adjustment sketch "E," acts to push the 
tone arm toward the music grooves. The spring should be 
adjusted to do this without causing the sapphire to skip 
grooves. This action is also related to- 

Do not oil the record separator shaft. 
It is important that the drive motor spindle and the rubber 

tire on the friction drive disc as well as that on the idler wheel 

To Remove the Turntable.- 
To remove the turntable, loosen set screws "A" and lift the 

turntable up. 

To Remove Pickup Arm.- 
One of the tone arm bearings has a slotted head and can be 

turned out to facilitate removal of the tone arm. Raise the tone 
arm and loosen the bearing set screw. Turn the bearing partly out 
through the hole in the side of the tone arm and lift the arm off. 

Sapphire Pressure.- 
In these mechanisms, the correct pressure is from 1 to 11/4 

ounces, measured at the sapphire. Adjust the spring (3) in 
the tone -arm base if necessary. 

be kept clean and free from oil, grease, dirt, or any foreign 
material at all times. Any quick drying naphtha is satisfactory 
for cleaning these parts. 
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MODEL RP -160 Series RCA MFG. CO., INC. 

Cycle of Operation 
The changer can be conveniently rotated through the for one change cycle. Block up the motor, so it is disengaged 

change cycle by pushing the reject button and revolving the from the drive disc, to permit easier manual rotation of the 
turntable by hand. Eight turntable revolutions are required turntable. 

Function 

o 
Place Records on Posts 

n 
QPress Start Button 

Turn Record Support to 
10" or 12" Position as 
Desired 

Explanation 

1. Separator post positions itself by means of belt drive. 

1. Separator shaft is pushed down against its spring and carries segment -cam out of path of 
index finger. 

Reject lever moves in and pushes ratchet lever. 
2. Ratchet lever is pushed out of eccentric step on main gear shaft and releases drive cam pawl. 
3. Drive cam pawl engages cam sprocket and it revolves carrying drive gear with it. 

1. 

Tone Ann Rises 

Tone Arm Moves Out 

Record Knife Separates 
Bottom Record from Stack 
after Gauging Thickness 
of Record 

Record Drops to 
Turntable 

Tone Arm Moves In 

Tone Arm Lowers Sap- 
phire on to Record 

Sapphire Moves In to 
Record Groove 

Record Begins to Play 

1. Main cam and gear revolves with drive gear. 
2. Stud on tone arm lever rides in top track on main cam and directs movement of the lever. 
3. Tone arm elevating lever rides up on ridge on main cam and pushes tone arm up by means of 

elevating rod. 

1. Tone arm lever pushes on tiip lever stud. 
2. Trip lever moves out. 
3. Tone arm return lever is carried along by trip lever stud, and by stud on main cam top track. 

1. Stud on separator lever follows main cam bottom track and directs the motion of the lever. 
2. Through the separator link and crank, the separator lever turns the separator shaft. 
3. Knife turns with shaft and strikes edge of bottom record. 
4. Separator shaft continues to revolve and teeth on inner circumference of knife ride up on 

shelf teeth until knife is carried high enough against the action of spring 19 to move in over 
top of record. 

1. Separator shaft continues to turn until knife supports stack of records and shelf moves out 
from under bottom record. 

1. Separator shaft reverses rotation. 
2. Tone arm lever moves away from trip lever stud. 
3. Tone arm return lever pushes on trip lever stud. 
4. Trip lever moves in. 

1. Index finger on tone arm return lever moves against separator shaft to insure proper land- 
ing position. 

2. Tone arm elevating lever rides down on main cam ridge thus lowering the elevating rod and 
the tone arm. 

3. Separator shaft returns knife to original position and allows stack of records to rest on shelf. 

1. Ratchet lever rides down into eccentric step on main gear shaft and blocks drive cam pawl. 
2. Pawl is disengaged from drive cam sprocket. 
3. Drive gear and main gear stop. 
4. Tone arm lever moves into cam to maintain disengagement. 

SAPPHIRE GUARD 
SCREWS 

SAPPHIRE 

SAPPHIRE HOLDE 

SAPPHIRE GUARD 

Specifications .. . 

Replacement of 
Complete Unit. . 

.Output at 400 cycles 0.50 volts 
Impedance at 1,000 cycles... '75,000 ohms 

.Simply slide the unit out of the tone arm 
and insert a new one. 

Replacement of 
Sapphire Caution: Never bend the sapphire support 

wire. Slide the pickup forward out of the 
arm. 

The nut on the sapphire holder assembly is locked by a 

light cement (such as Glyptal). Extreme care should be used 
when loosening the nut so that the twisting motion does not 
break the crystal. 

Remove the two screws holding the sapphire guard in place 
and take the guard off. Remove the small nut and washer on 

the threaded shaft of the sapphire holder and push the shaft 

Replacing 
Sapphire 
in Pickup 

NUT 
WASHER 
THREADED SHAFT 

SHOULDER 

VISCOLOID DAMPER 

SAPPHIRE 

through the hole in the viscoloid until the sapphire holder 
assembly comes free. 

Insert threaded shaft of replacement sapphire holder 
through viscoloid and replace the washer and nut. Make sure 
that the flat sides of the shaft are firmly in place in the clamp 
and then tighten the nut very carefully so as not to strip the 
threads nor break the crystal. Replace the sapphire guard, 
positioning it by means of the oversize screw slots. Make cer- 
tain that the sapphire and its supporting wire arc centered in 
the guard. Tighten the guard screws. Before using, check to 
see that the sapphire projects far enough beyond the guard 
so that the guard will not strike the record. If necessary, bend 
the guard a little. Apply a drop of light cement (such as 

Glyptal) to the sapphire nut holder. 

Bend the spring contacts to make good contact with the 
slides in the tone arm. 
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Before servicing the automatic changer, inspect the assem- 
bly to see that all gears, cams, springs, levers, etc., are cor- 
rectly assembled and in good working order. 

1. Never use force to start or stop the motor or any part 
of the record changing mechanism. 

2. Warped or damaged records may cause the mechanism 
to jam. When jamming occurs, the safety clutch slips, causing 
a clicking sound. 

3. A cracked or chipped record may damage the sapphire.. 
4. Warped records may slide on one another while play- 

ing and result in unsatisfactory reproduction. 

RECORD SEPARATOR MAIN CAM 
.. AND' GEAR 

LINKLEVER x*- CRANK' 

RECORD SEPARATOR 
SHAFT 

TONE ARM SEGMENT- 
CAM 

RECORD SEPARATOR 
BELT DRUM 

"17'. 

RECORD SEPARATOR 
SWIVEL SHAFT 

"C 

TONE ARM ELEVATING, 
ROD 

'F"' - 
TRI P LEVER TONE ARM 

Trip Lever 

When the tone arm swings in the ec 
centric groove, the trip lever latch acts 
on the ratchet lever to start the auto- 
matic cycle. 

Ratchet Lever 

Transfers motion from trip lever or 
control lever to start automatic cycle by 
allowing pawl to engage with sprocket 
of safety clutch. 

Drive Cam Pawl and 
Sprocket 

(This is the "safety clutch") 
Engages turntable spindle to drive gear 
during cycle (see sketch "A"). 

Drive Gear 
Transfers rotation of turntable spindle 
to main cam and gear when the clutch 
is engaged. 

Main Cam and Gear 

Has four "tracks" which control hori- 
zontal and vertical motion of tone arm, 

LEVER 

STUD 

MODEL RP -160 Series 

5. Do not leave the records on the record posts or on the 
turntable as they may warp, particularly in warm climates. 
Warped records may be flattened by placing them on a flat 
surface with a heavy flat article placed on top of them for a 
few days. 

6. If, for any reason, the mechanism stalls, turn off the 
turntable switch and remove the records from the posts. Start 
the turntable by turning the switch on and allow the pickup 
arm to complete its cycle. 

7. Do not tighten copper -plated, cone -pointed screws until 
final adjustment has been made. 

DRIVE CAM 
&GEAR 

TONE ARM RETURN 

Function of Principal Levers 
and rotation of record separator knife 
and shelf. The bushing on this gear 
governs position of the ratchet lever. 

Control Cam and Lever 

In "manual" position, it keeps the mo- 
tor stop switch closed, and disengages 
the ratchet lever and safety clutch so 
the mechanism cannot go into cycle. 

In "automatic" position, it permits op 
eration of the ratchet lever, safety 
clutch, and stop switch. 

In "start -reject" position, it closes the 
motor stop switch, and moves the 
ratchet lever away from the drive cam 
pawl, permitting the clutch to engage 
and thus start the change cycle. 

Shorting Switch Pawl 

Closes the pickup shorting switch when 
the pickup is outside the 12 -inch land- 
ing position. 

Tone Arm Lever 

Directs horizontal motion of tone arm. 

RECORD SUPPORT 
SHAFT 

RECORD SUPPORT CAM 
RECORD SUPPORT - -13,- BELT DRUM 

DRIVE GEAR - "10" 

.CONTROL LEVER 

RATCHET LEVER 
----CONTROL CAM 
-STOP SWITCH STUD 
-.SHORTING SWITCH 

PAW L 
STOP SWITCH 

-ON-C,FF SWITCH 

SHORTING SWITCH 
TRIP PAWL 

LEVER 

Tone Arm Return Lever 
Keeps tone arm moving in with re- 
ceding tone arm lever and provides 
proper landing. 

Tone Arm Elevating Lever 

Directs vertical motion of tone arm. 

Tone Arm Elevating Rod 
Transfers motion of elevating lever to 
tone arm. 

Record Separator 
Lever Train 

(Lever -Link -Crank) 
Directs motion of separator knife and 
shelf. 

Separator Knife 

Separates record from stack and sup- 
ports stack during cycle. 

Separator Shelf 
Supports stack during playing time. 
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MODEL. RP -160 Series RCA MFG. CO., INC. 

Replacement Parts 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price 

STOCK 
No. 

DESCRIPTION 
Unit 
List 
Price 

PICKUP AND ARM 
(Aluminum Arm) 

38653 Board-Motorboard with all welded or riveted 
studs, posts, or bearings - less operating 

(Aluminum Case Crystal) mechan.sm . 8.00 
38630 Brace -Angle brace, or bottom support bracket 

38650 Arm -Pickup arm shell (aluminum casting) less and bearing plate .65 
crystal, cable, and pivot arm 1.90 38620 Bushing -Record separator shaft end bushing.. .30 

38603 Arm -Pivot arm and shaft for pickup arm -less 38668 Button -Stop switch button .10 
spring .95 39386 Cable -Shielded pickup cable and plug -con - 

35694 Cable -Shielded pickup cable -connects pickup nects shorting switch to amplifier .60 
to shorting switch .40 38627 Cam -Drive shaft cam and pawl -less spring... .70 

38453 Crystal -Pickup crystal cartridge with sapphire 38641 Cam -Main cam 1.50 
and holder 6.50 38646 Cam -Record support shaft cam .40 

38607 Cushion -Rubber cushion (1) for pickup arm 38470 Cap -Record separator cap (9) .50 
push rod .20 38665 Cover -Stop switch cover and stud .25 

38451 Damper-Viscoloid damper for sapphire holder.. .10 38657 Disc -Turntable drive disc and spindle 2.50 
38452 Guard -Needle guard .06 38463 Drum -Record separator belt drum .40 
38450 Nut -Special nut and washer for sapphire holder .30 38817 Drum -Record support belt drum., .40 
38458 Nut -Speed nut to hold cable in pickup arm.... .05 38660 Escutcheon -Index escutcheon ("Manual," "Au - 
38606 Rod -Pickup arm push rod -less cushion .50 tomatic," "Start -Reject") .30 
38449 Sapphire -Sapphire and holder -less nut 3.50 34368 Grommet -Rubber grommet for motor mount - 
37763 Screw -No. 2-56 z 1/S screw to mount needle ing (10) .08 

guard (2 required) .04 38467 Knife -Record separator knife 1.10 
38609 Screw -No. 4-40 x 1/4 headless set screw for 39108 Lever -Index control lever and shaft .95 

pickup arm .05 38622 Lever -Link and lever assembly -fastens on 
38608 Screw -No. 6-32 x 9/12 headless set screw for record separator shaft .65 

pickup arm .03 38661 Lever -Manual lever .35 
30585 Spring -Pivot arm spring (31 turns) (3) .06 38656 Lever -Ratchet lever .60 
38604 Stud -Pivot arm spring stud, and nut .10 38633 Lever -Tone arm lever .45 

38631 Lever -Tone arm lift lever .15 
PICKUP AND ARM 38618 Lever -Tone arm return lever .45 

(Zinc Arm) 38619 Lever -Tone arm segment -fastens on record 
(Aluminum Case Crystal) separator shaft -less screws .50 

38632 Lever -Trip lever -less pawl spring .65 
Same as Pickup and Arm (Aluminum Arm) 32943 Nut -Speed nut for stop switch button .01 

except: 38740 Pin -Drive pin for record separator shaft and 
bushing .05 

39671 Arm -Pickup arm shell (zinc casting) -less crys- 38474 Pin -Record support shaft cam pin (13) .06 
tal, cable, and pivot arm 2.50 38663 Plate -Index control lever plate and screw .45 

39672 Arm -Pivot arm and shaft for pickup arm -less 30868 Plug -Female plug for motor extension cable .35 
spring .75 30870 Plug -Male plug for motor and switch leads and 

39674 Rivet -Rivet to hold pivot arm spring-Pkg. extension cable .35 
of 5 .02 38624 Ratchet -Ratchet wheel (drive cam sprocket) 

39673 Spring -Pivot arm spring (19-1/2 turns) .10 for turntable spindle (14) .40 
38489 Screw -Oval head screw for record separator 

NOTE: The zinc arm may be identified by the cap (2) .08 
fact that it has a 1/8 -in. hole in the 38626 Screw -No. 8-32 z 3 in. cone point set screw for 
back end, for the rivet which holds the ratchet wheel (drive cam sprocket) .04 
pivot arm spring. This hole is not present 38625 Screw -No. 8-32 x i in. set screw for ratchet 
in the aluminum arm. When replacing an wheel (drive cam sprocket) .02 
aluminum arm with a zinc arm (Stock 31118 Screw -No. 10-32 x 5/16 in. cone point set 
No. 39671) it will also be necessary to screw for index lever plate .08 
replace the pivot arm and spring; use 
Stock No. 39672, Pivot Arm, and Stock 

32869 Screw -No. 10-32 x 5/16 in. set screw for 
drum, tone arm segment, record separator 

No. 39673, Spring. crank, and trip lever .01 
38652 Shelf -Record separator shelf and shaft 1.10 

MOTOR ASSEMBLIES 38471 Spacer -Record separator spacer (washer) .04 
38628 Spring -Cam pawl and ratchet lever spring .10 

36954 Armature -Motor armature and shaft for 25 38669 Spring -Index lever plate spring .20 
cycle motor 7.85 30585 Spring -Motor idler arm spring .06 

36255 Armature -Motor armature and shaft for 60 38643 Spring -Motor tension spring (15) .10 
cycle motor 2.75 39679 $pring-Ratchet lever spring (16) .10 

37108 Bearing -Bottom bearing and bracket (4) .40 38642 Spring -Record separator belt drum spring (17) .10 
37107 Bearing -Top bearing and bracket .40 38621 Spring -Record separator shaft bottom spring 
37109 Bracket -Motor mounting bracket (5) .40 (18) .10 
36952 Cap -Bakelite cap for motor .50 38468 Spring -Record separator spring (19) .20 
36955 Capacitor -1.1 mfd. for 60 cycle motor 1.50 39554 Spring -Reject button spring .10 
38951 Capacitor -1.25 mfd. for motors (2 required for 38634 Spring -Tone arm lever spring (20) .10 

25 cycles) 1.75 39599 Spring -Tone arm return lever spring .10 
37111 Coil -Motor field coil assembly (6) 1.50 38667 Spring -Tone arm switch spring .06 
36726 Motor -105-125 volts, 25 cycle, complete with 38562 Spring -Trip level pawl spring .10 

capacitor (91655-3 or 8) 10.75 38666 Stud -Tone arm switch pivot stud .06 
36254 Motor -105-125 volts, 80 cycle, complete with 38645 Support -Record support and shaft 1.70 

capacitor (91855-1 or 6) 6.75 39085 Support -Separator support (2 used) (22) .50 
38612 Motor -1175-125 volts, 60 cycle (91706-1).... 6.75 32875 Switoh-'On-Off' switch .30 
37106 Pad -Rotor thrust pad .05 38844 Switch -Pickup shorting switch .45 
37110 Rotor -Motor rotor complete with fan 1.75 38684 Switch -Stop switch -less leads.... 1.00 
38847 Sleeve -Motor spindle sleeve for 50 cycle con- 38615 Swivel -Record separator swivel and shaft .75 

version of motor No. 91708-1, Stock No. 37873 Tire -Rubber tire only for drive disc .75 
38612 .25 38623 Turntable -Finished turntable plate 1.10 

38848 Sleeve -Motor spindle sleeve for 50 cycle con- 33728 Washer -"C" washer for motor idler arm or 
version of motor No. 91655-1 or 6, Stock No. idler wheel .02 
36254 .25 20165 Washer -"C" washer for ratchet lever, tone arm 

lift lever, or tone arm lift rod (23) .05 

38640 

MOTORBOARD ASSEMBLIES 

Arm idler .25 

2917 Washer -"C" washer for tone arm lever, tone 
arm return lever, record support belt drum, 
link, or cam (24) .03 -Motor arm -less wheel 

Ball -3/32 steel ball for tone arm bearing (7) 3658 .02 38560 Washer -Felt washer for tone arm bearing.... .04 
10129 Ball -Bearing ball for spindle .02 38629 Washer -Felt washer for turntable spindle bottom 
38847 Bearing -Turntable spindle bearing .20 bearing . .04 
38616 Belt -Record support to separator belt (8).... .25 36274 Wheel -Motor idler wheel .55 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 
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RCA MFG. CO., INC. MODELS RP -160 Series, 
RP -162 

MODEL F2-160 only Miscellaneous Service Hints 
Mechanism trips continuously. Check to see that the ratchet lever engages drive cam pawl at end of change cycle. Bend 

lever if necessary. Check adjustment "H." Bend the control cam flat spring for greater pressure. 

Turntable does Mot stop automatically. Check for bind in stop button bushing. Bend the flat bracket that limits outward movement 
of the trip lever, so that pickup lands on the stop button. 

Turntable fails to start. Check spacing of stop switch contacts to be certain that weight of stop button does not 
open them. 

Loud clicking noise resulting from Check mechanism timing adjustment. Make certain that pickup arm lever is not binding 
drive cam pawl slipping out of teeth in on its stud. Any jam will cause the clutch to slip and produce clicking sound. 
cam sprocket. 
Mechanism jams. 

Irregular landing on 10 and 12 inch Check adjustment "C." Insufficient tension on belt. 
records. 

Tone arm continues to repeat playing 
top record of the stack. 

Check adjustment "E." Record separator shaft, or the spring on which it rests, is binding on 
the shaft bushing. Pin on record separator shaft is binding in its slot. Shaft spring is too weak. 
Do not tighten set screws "D" enough to distort the housing of the separator shaft spring. 
Do not oil the record separator shaft. 

Tone arm continues to come down in Check adjustment "E." Record separator shaft or the spring on which it rests is binding on 
rest position. the shaft bushing. Pin on record separator shaft is binding in its slot. Shaft spring is too strong. 

Sapphire strikes motorboard. Bend the pickup arm support bracket until the sapphire clears the motorboard by approxi 
mately of an inch. 

Separator knife jams on last record of Check the separator knife edge. It should not be sharp enough to dig in the record and 
the stack. carry the record up with it. 

MODEL RP -162 only Replacement Parts 

STOCKNo,DESCRIPTION Unit 
List 
Price 

STOCK DESCRIPTION 
Unit 
List 

Price 

PICKUP AND ARM ASSEMBLIES 4286 Ferrule -Pickup connector ferrule (insert) .03 
39039 Grommet -Rubber grommet for motor mounting 

38602 Arm -Pickup arm shell only 1.00 (1 set) .10 
38603 Arm -Pivot arm and shaft -less spring ,.95 38656 Lever -Ratchet lever .80 
38810 Crystal -Pickup crystal cartridge, sapphire and 38837 Lever -Reject lever .25 

shielded cable 5.00 38633 Lever -Tone arm lever .45 
38607 Cushion -Lift rod cushion (rubber) (1) .20 38631 Lever -Tone arm lift lever .15 
38458 Nut -Speed nut to hold cable in arm .05 38618 Lever -Tone arm return lever .45 
99387 Plate -Bottom plate for pickup arm -less screws .10 38892 Lever -Trip lever .65 
38606 Rod -Lift rod -less cushion .50 39036 Link -Record separator link .80 
38609 Screw -No. 4-40 a /-in. headless set screw for 93225 Nut -Speed nut for reject button .91 

pickup arm-Pkg. of 5 .05 38740 Pin -Drive pin for record separator shaft .05 
38605 Screw -No. 4-40 a j -in. screw to mount crystal, 30870 Plug -Male plug for motor leads .35 

Pkg. of 5 .02 38624 Ratchet -Ratchet wheel (clutch sprocket) (14) 
38811 Screw -No. 4-40 a3/16 -in. headless set screw less screws .40 

for pickup crystal (oval point)-Pkg. of 5... .10 38469 Screw -Record separator cap screw (2) .08 
39988 Screw -No. 4-40 a 3/16 -in. screw for pickup 38626 Screw -No. 8-32 a }-in. cone point screw for 

arm bottom plate-Pkg. of 5 .02 ratchet wheel .04 
38808 Screw -No. 6-32 a 9/32 -in. headless set screw 38625 Screw -No. 8-32 a }.in. screw for ratchet wheel .02 

for pickup arm-Pkg. of 5 .03 31118 Screw -No. 10-32 s 5/16 -in, cone point screw 
30585 Spring -Pivot arm spring (3) .06 for link and trip lever .06 
38804 Stud -Pivot arm spring stud and nut .10 32869 Screw -No. 10-32 a 5/16 -in. screw for link and 

trip lever .01 
MOTOR ASSEMBLY 38467 Separator -Record separator knife only 1.10 

(No. 91647-5) 39035 Shelf -Record separator shelf and shaft 1.10 
38471 Spacer -Record separator shelf to knife spacer .04 

39031 Motor -105-125 volts, 60 cycle 5.25 38628 Spring -Cam pawl spring .10 
38850 Sleeve -Motor spindle sleeve for 50 cycle con- 30585 Spring -Idler wheel arm spring .06 

version .25 38635 Spring -Ratchet lever spring (16) .10 
38468 Spring -Record separator spring (19) .20 

MOTORBOARD ASSEMBLY 38636 Spring -Reject lever spring .10 

36402 Arm -Idler wheel arm and stud .25 
39680 
38834 

Spring -Spring for under reject button 
Spring -Tone arm lever spring (20) 

.10 

.10 
10129 Ball -3/18 -in. dia. steel ball for turntable spindle .02 39038 Spring -Tone arm return lever spring .10 
3658 Ball -3/32 -in. dia. steel ball for pickup arm 38562 Spring -Trip pawl spring (21) .10 

bearing (7) .02 39033 Support -Record support 1.80 
38648 Bearing -Record separator support and bearing .50 32875 Switch -"On -Off' switch .30 
38647 Bearing -Turntable spindle bearing .20 39034 Swivel -Record separator swivel 2.75 
39032 Board-Motorboard with all riveted and welded 39037 Turntable -Record turntable and spindle 2.80 

poets, studs, and bearings -less all operating 33726 Washer -"C" washer for idler wheel .02 
parts 7.50 20165 Washer -"C" washer for ratchet lever, tone arm 

38630 Brace-Motorboard bottom brace and bracket .65 lever, or pickup pivot shaft (23) .06 
38638 Button -Reject bu'lton .10 2917 Washer -"C" washer for tone arm return lever, 
38827 Cam -Cam and pawl .70 tone arm lever, link, or cam (24) .03 
38641 Cam -Main cam and gear 1.50 38560 Washer -Felt washer for pickup arm bearing... .04 
39470 Cap -Record separator cap (9) .50 38629 Washer -Felt washer for turntable spindle bot - 

4288 Connector -Pickup lead connector -leas insert .03 tom bearing .04 
38639 Escutcheon -Index escutcheon .3Q 36274 Wheel -Idler wheel .55 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 
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MODEL RP -162 

Before starting automatic operation, see 
nism is out of cycle and that the pickup is 
is not, start the motor and allow to run 
comes down to playing level. 

1. Turn the "record support" and "record 
position for 10 -inch or 12 -inch records 

2. Load the records on the supports, with 
tions upward, the last record to be played 

3. Push turntable switch "on." 
4. Push the "start -reject" button. The first 

on turntable, and the pickup moves 
5. The whole series of records will play 

attention, and the last record will repeat. 
turntable switch as the pickup commences 
lift the pickup and place on rest. 

6. To reject a record being played, push 
button and let go. 

7. For automatic operation, each record 
standard eccentric groove. 

RCA MFG. CO., INC. 
that the mecha- This mechanism is designed to play a series up 
on its rest. If it 10 -inch, or ten 12 -inch records of the 78 r.p.m. type. 
until the pickup 

to twelve 

OUR 

TIRE 

MOTORtBOARo 
separator" to 

as required. egileoU 
required selec 

on top. MOTOR OUNTsw MOTOR ecaaws AND . 
RUssaR anorre $ -, RUBBER 

record drops 
onto the record. 
without further ¡j 

Turn off the rue, Le ,. Lie N%ION r.Ç - 
a replaying, (um»: seAckar) 

the "start -reject" 
Pip 162 TURNTAOLe 

must have the 

Miscellaneous Service Hints 
Mechanism trips continuously. Check to see that the ratchet lever engages drive cam pawl at end of 

change cycle. Bend lever if necessary. 

Loud clicking noise resulting from 
drive cam pawl slipping out of teeth in 
cam sprocket. 

Mechanism jams. 

Check mechanism timing adjustment. Make certain that pickup arm 
lever is not binding on its stud. Any jam will cause the clutch to slip and 
produce clicking sound. 

Sespphire strikes motorboard Bend the pickup arm support bracket until the sapphire clears the 
motorboard by approximately % of an inch. 

Separator knife jams on last record of 
the stack, 

Check the separator knife edge. It should not be sharp enough to dig 
in the record and carry the record up with it. 

Cycle of Operation 
The changer can be conveniently rotated through the for one change cycle. Hold idler arm back so idler wheel 

change cycle by pushing the .reject button and revolving the is away from turntable to permit easier manual rotation of 
turntable by hand. Eight turntable revolutions are required the turntable. 

Function Explanation 

Press "Start -Reject But- 
ton" 

1. Reject lever moves in and pushes rachet lever, thus releasing drive cam pawl. 
2. Drive cam pawl engages cam sprocket and it revolves carrying drive gear with it. 

Tone Arm Rises 1. Main cam and gear revolves with drive gear. 
2. Stud on tone arm lever rides in top track on main cam and directs movement of the lever. 
3. Tone arm elevating lift rides up on ridge on main cam and pushes tone arm up by means of 

lift rod. 

Tone Arm Moves Out 1. Tone arm lever pushes on trip lever stud. 
2. Trip lever moves out, carrying the tone arm out. 
3. Tone arm return lever is carried along by trip lever stud, and by stud on main cam top track. 

Record Knife Separates 
Bottom Record from Stack 
after Gauging Thickness 
of Record 

1. Stud on separator lever follows main cam bottom track and directs the motion of the lever. 
2. Through the separator link and crank, the separator lever turns the separator shaft. 
3. Knife turns with shaft and strikes edge of bottom record. 
4. Separator shaft continues to revolve and teeth on inner circumference of knife ride up on 

shelf teeth until knife is carried high enough against the action of spring 19 to move in over 
top of bottom record. 

Record Drops to 
Turntable 

1. Separator shaft continues to turn until knife supports stack of records and shelf moves out 
from under bottom record, which drops to turntable. 

Tone Arm Moves In 1. Separator shaft reverses rotation. 
2. Tone arm return lever pushes on trip lever stud. 
3. Trip lever moves in, carrying the tone arm in. 

Tone Arm Lowers Sap- 
phire on to Record 

1. Index finger on tone arm return lever moves against separator shaft to insure proper land 
ing position. 

2. Tone arm elevating lever rides down on main cam ridge thus lowering the elevating rod and 
the tone arm. 

3. Separator shaft returns knife to original position and allows stack of records to rest on shelf. 

Sapphire Moves In to 
Record Groove 
Record Begins to Play 

1. Ratchet lever rides down into eccentric step on main gear shaft and blocks drive cam pawl, 
disengaging the pawl from drive cam socket. 

2. Drive gear and main gear stop. 
3. Tone arm lever moves into cam to maintain disengagement. 
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MOTOR 

IDLER 
SPRING 

16 

RECORD 
SEPARATOR 

LEVER 
LINK 

CRANK 

INDE X 
FINGER 
RECORD 
SEPARATOR 
SHAFT 
RECORD 
SEPARATOR 
SWIVEL 
SHAFT 

TONE ARM 
RETURN LEVER 

Trip Lever 
When the tone arm swings in the ec- 
centric groove, the trip lever latch acts 
on the ratchet lever to start the auto- 
matic cycle. 

Ratchet Lever 
Transfers motion from trip lever or 
reject lever to start automatic cycle by 
allowing pawl to engage with sprocket 
of safety clutch. 

Drive Cam Pawl and 
Sprocket 

(This is the "safety clutch") 
Engages turntable spindle to drive gear 
during cycle (see sketch "A"). 

Tone Arm Lift Lever 

Directs vertical motion of tone arm. 

RCA MFG. CO., INC. 

TRIP RATCHET 
LEVER 21 LEVER 

Function of Principal Levers 

Drive Gear 
Transfers rotation of turntable spindle 
to main cam and gear when the clutch 
is engaged. 

Main Cam and Gear 
Has four "tracks" which control hori- 
zontal and vertical motion of tone arm, 
and rotation of record separator knife 
and shelf. The bushing on this gear 
governs position of the ratchet lever. 

Reject Lever 
When the reject button is pushed, the 
reject lever moves the ratchet lever 
away from the drive cam pawl, per- 
mitting the clutch to engage and thus 
start the change cycle. 

Tone Arm Return Lever 
Keeps tone arm moving in with re- 
ceding tone arm lever and provides 
proper landing. 

MODEL RP -162 

RECORD 
SUPPORT 

SHAFT 

DRIVE 
GEAR 

DRIVE 
SHAFT 

CAM 

DRIVE 
CAM 

PAWL 

20 
REJECT 

LEVER 

REJECT 
BUT TON 

MAIN CAM 
AND GEAR 

ON -OFF 
SWITCH 

TONE ARM 
LEVER» 

Tone Arm Lift Rod 
Transfers motion of elevating lever to 
tone arm. 

Record Separator 
Lever Train 

(Lever -Link -Crank) 
Directs motion of separator knife and 
shelf. 

Separator Knife 
Separates record from stack and sup- 
ports stack during cycle. 

Separator Shelf 
Supports stack during playing time. 

Tone Arm Lever 
Directs horizontal motion of tone arm. 
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MODELS 331, 341, 380, 

380HR, 381, 

N2 -6g8 
RCA MFG. CQ,INC. 
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RCA MFG. CO., INC. MODELS MI -4814, 
MI -4823 

Better control of volume is obtained on subject phonograph units if the pick- 

up wiring is changed to agree with Figure i below. This change involves the 

addition of two i/2 watt resistors. R -S, 220 ohms stock #520i, and R-6, 

i20 ohms stock #30i89, should be wired to R -i 250 ohms volume control as 

shown in Figure i. 

R-2 
580 ohms 

R-5 
220 Ohms 

R-1 
250 Ohms 

Figure I - MI -4814-A Schematic 

PARTS LIST FOR MODELS MI -12701, MI -12702 

R -d 
120 Ohms 

STOCK 
No. 

DESCRIPTION 
Unit 

Price 
STOa K DESCRIPTION 

Unit 
List 
Price 

20134 MOTORBOARD ASSEMBLY 4340 Lamp -Pilot lamp .17 
32679 Arm -Motor starting switch actuating arm 1.95 32055 Socket -4 -contact microphone input socket.... .70 

Ball -Turntable shaft ball bearing .02 32804 Socket -Pilot lamp socket, bracket, and jewel.. .30 net 
32677 Base -Recorder arm base assembly 3.40 32629 Speaker -P.M. dynamic speaker complete 6.45 
32683 Bearing -Feed screw bearing complete with ec- 17507 Switch-D.P.D.T. Recording -Phonograph switch 

centric and screw 4.00 (S2) 1.60 

32590 
32848 

Jack -Hex head tip jack for recorder cable tip.. 
Knob -Motor starting switch knob 

.10 

.70 
13462 
32607 

Switch-S.P.S.T. "On -off" switch (S1) 
Tone Control -5,000 ohms tone control (R8) 

.85 
1.00 

32518 Meter -Volume level indicator meter X 32606 Volume Control -500,000 ohms volume control 
32813 Motor -110 volt, 50 cycle motor 16.60 (R6) 1.00 
32612 
32744 

Motor -110 volt, 60 cycle motor 
Mounting -Motor mounting assembly consisting 

16.60 AMPLIFIER ASSEMBLY 
of 2 screws, 4 lockwashers, 5 washers, 4 spa- 12635 Capacitor -1,000 mmfd. (C5) .50 
cera, 2 grommets and 1 cap nut ...... .... .60 4886 Capacitor -.05 mfd. (C3, C7) .20 

33080 Nut -Motor board knurled nut and screw .40 4839 Capacitor -0.1 mfd. (C2, C4, CS) .30 
32685 Pad -Rubber turntable cover pad ...... .... 1.00 12484 Capacitor -.25 mfd. (C1S) .30 
32647 Plate -Recorder feed plate .45 32332 Capacitor -30-10 mfd. dual pack (C9, C10)... 2.05 
32681 Pulley -Turntable drive pulley with vulcanized 32331 Capacitor -20-20 mfd. dual pack (C1, C8) ... 2.80 

rubber tip 50 cycle operation 2.25 32020 Capacitor -SO mfd. (C11, C12) - 4.25 
32680 Pulley -Turntable drive pulley with vulcanized 14133 Fuse -1 ampere (F1) .18 

rubber tip 60 cycle operation 2.00 32059 Post -Fuse post 1.00 
32676 Screw -Feed screw and pinion 4.15 30789 Resistor -33 ohms, 4 watt (R16, R17) .20 
33079 Screw -Motor board mounting "T" nut and 32330 Resistor -40 ohms, 2 watts (R15) 1.30 

thumb screw (1 eá.) .40 30681 Resistor -470 ohms, 1 watt (R14) .22 
32678 Spring -Coil spring for recorder arm base as- 30731 Resistor -1,200 ohms, 4 watt (R9) .20 

sembly .20 30930 Resistor -1,800 ohms, 4 watt (R3) .20 
32745 Spring -Motor bracket tension spring .15 32329 Resistor -1,800 ohms, 5 watts (R21) 1.60 
-sees+ Spring- ee 30730 Resistor -2,700 ohms, 4 watt (R20) .20 
32746 Support -Pickup arm support bracket and spring .65 30225 Resistor -68,000 ohms, 2 watts (R19) .25 
14804 Switch -Motor starting switch and flash cap 3252 Resistor -100,000 ohms, 4 watt (R1, R18) .20 

(S3) .60 30180 Resistor -120,000 ohms, 4 watt (R12) .20 
32849 Turntable -Turntable and shaft assembly 12.85 14583 Resistor -220,000 ohms, 4 watt (R11) .20 

30651 Resistor -270,000 ohms, 4 watt (R5) .20 
RECORDER HEAD ASSEMBLY 30784 Resistor -330,000 ohms, 4 watt (R7) .20 

32475 

32480 
32476 
52459 

Armature -Armature and spring assembly corn- 
plete 

Cable -Lead wire for recorder head 
Coil and sleeve assembly 
Cover -Recorder head cover auembl y 

4.10 
60 
.75 

2,gp 

11988 
30162 
33084 

7852 
31380 

Resistor -390,000 ohms, 4 watt (R13) 
Resistor -1.2 megohms, 4 watt (R4, R10) 
Socket -Octal base tube socket and speaker socket 
Transformer -Output transformer (T2) 
Transformer -Power transformer XT -2741C- 

110-120 volts, 50-60 cycles (Model MI -12701 

.2 

.20 

.25 
2.00 

32477 
32458 

Damper assembly 
Recorder -Recorder head complete 

.38 
18.00 31575 

only) (T3) 
Tran 

4.76 

12539 Screw -Needle holding screw .15 50-60fortcyclesPower (Modelansf MI-12702 only)2(T3)t.- 8.35 

PICKUP AND ARM ASSEMBLY MICROPHONE ASSEMBLY (MI -6228-C) 
33053 Arm -Arm complete -less pickup unit 6.75 30842 Adapter -Ball joint, swivel type, microphone 
33054 Base -Pivot arm and base assembly .95 stand adapter .80 
31100 Pickup -Pickup unit only 4.95 32584 Cable -10 ft. microphone cable with strain relief 1.40 

3811 Screw -Needle holding screw .10 31452 Cap -Front cap and screen assembly .85 
33095 Spacer -Pickup arm assembly .30 32054 Plug -4 -prong microphone plug LW 

30052 Transformer -Microphone transformer XT -2851 4.80 
CONTROL PANEL ASSEMBLY 

32630 Cone -Cone complete with mounting bracket and MISCELLANEOUS ASSEMBLIES 
centering web 1.75 16823 Cable -Power cord and plug 1.15 net 

30187 Jack -"Monitor" jack (J1) .75 26573 Plug -8 -prong speaker plug .60 
30247 Knob -Volume or tone control knob .25 25941 Plug -Power cord plug .60 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 

X Price upon application to local RCA distributor. 
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RCA MFG. CO., INC. 

MI -14819; MI -11821 RECORDER SCREWS 

MODELS MI -4815, MI -4819, 
MI -4820, MI -4821 

IB-24143-1 

In order to install a new, or reverse, Recorder Screw from that which comes with the equipment, the 
following procedure is necessary: 

1. Loosen set screw "A" (in picture) and remove cone bearing from right end. The entire recorder 
screw and worm gear can then be removed by manipulating with the hand to disengage the worm gear. 

2. Place the new recorder screw and worm gear in place, and shove the cone bearing into the proper 
position. Adjust the recorder screw by moving the cone bearing inward to remove all loose play; but not 
so far that the screw will bind. When the proper adjustment is obtained, tighten the set screw "A'. 

INSTALLATION OF FEED PLATE 

To install a new feed plate proceed as follows: 

A. Raise carriage upward to the "rest" position and remove the two nuts and screws holding the 

feed plate in place. 

B. Insert the new feed plate in place and replace the two screws and nuts. 

C. Before tightening the nuts lcwer the carriage, in order to make sure that the feed plate en- 

gages the threads of the recorder screw, then tighten nuts. 

FLOAT STABILIZER 

The float stabilizer supplies critical damping to the cutter head and float arm. This critical 
damping eliminates any vertical oscillation of the cutter head and float arm. 

ADJUSTMENTS 

Located within the collar of the base casting is the adjusting sleeve, the adjustment of which must 

be such that it will insure motion of tie recorder head cutter parallel to the upper surface of the re- 
cord. The sleeve is locked in position by means of a set screw "B", which is threaded through the col- 
lar of the support casting. It is essential that vertical adjustment of this sleeve be very carefully 
made in order to insure the same depth of groove throughout the run of the record. There is a tendancy 

for the cutter to cut a deeper groove at the inner section of the record than at the outer section, if 
the adjusting sleeve is not properly adjusted. The sleeve is adjusted before the mechanism leaves the 
factory, but at the same time, it may become necessary to readjust it. If the groove is being cut deep- 

er at the outer edge of the record, rase the sleeve,and vice versa. By using a spirit -level, the re- 
cording mechanism may be readily adjusted parallel to the record surface. 

Depth of the cut should be maintained with fairly close precision. It is best determined by ob- 
serving the width of the groove in comparison with the width of the remaining wall. A standard feed 

screw such as the MI -14819 or MI -14821 will cut 112 grooves per inch,and the proper width of groove is e- 

qual to but never greater than, the width of remaining wall. This procedure will make the respective 
width of grooves and walls about .00115" in each. The depth of groove will then be about .0025 inch. 

After some practice, the groove -to -wall width ratios can be estimated with fair accuracy by eye, 

using a small magnifying glass. Of course, a calibrated microscope is much better if it is available. 

In order to properly adjust the feed screw member, procedure should be as follows: 

Loosen the set screw "A' (which holds the cone bearing for the right end of the feed screw shaft in 

the housing). Push the cone bearing irward to tighten the shaft; and outward to loosen the shaft. When 

the proper adjustment has been made, tighten the set screw, thus locking the bearing in place. 

LUBRICATION 

A clean, high grade, light body grease such as vaseline should be applied to both the worm gear and 

worm wheel every two or three months. 
The feed screw should not be lubricated since it would collect dust. Also, the upper and lower 

support rods should not be lubricated. Instead, if these items become dusty or dirty, the dust should 

be wiped off with a clean, dry rag free from lint. 
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MODELS MI -4815, MI -4819, 
MI -4820, MI -4821 

I3-24143-1 

LIFT KNOB 

WORM 
GEAR 

RCA MFG. CO., INC. 

CARRIAGE 
FINGER 

SUPPORT ROD SCALE 

INDICATOR WEIGHT 

DRIVE SCREW 
ADNUTTIN6 

SET SCREW "A" f 
CONE BEARING 

LEVELING 
SET SCREW "B" 

/7/' WEIGHT 

r 
\ DRIVE ADJUSTING 

CUTTER 

FLANGE SPRING 
THUMB AUDIO PINS 

CUTTER SCREW FLOAT DRIVE FLANGE 
PINS STABILIZER 

FIGURE I - INSTANTANEOUS RECORDING MECHANISM (MI -4815 OR MI -4820) 
P-1394 

INSTALLATION 

MI -4815; MI -4820 RECORDING ATTACHMENTS 

The installation may proceed as follows: 

Remove the panel from the back of the cabinet by taking out the screws. Remove the plug button in 

the motor board (near the base of the pickup arm) by knocking out from the under side; and in its place 

insert the stud (rest for recorder attachment). The stud is secured from the under side by 1 washer, 1 

lockwasher, and 1 nut. 

Remove the plate covering the hole for the base assembly. Insert the base assembly and secure by 

the three bolts, washers, and nuts, provided for that purpose. Check to see that the sleeve for the 

base assembly is secure in its place. 

The recording attachment may then be mounted by inserting the shaft into the sleeve of the base as- 

sembly down to the yoke. The above-mentioned sleeve is held in position by the set screw "B" on the 

collar of the base casting. Thus the sleeve may be raised and clamped by the set screw. 

On the end of the lead from the recorder head may be found two audio pins. Insert these pins into 

the pin jacks provided for same (pin jacks are located near the base of the recording attachment). 

SOURCE IMPEDANCE 

15 Ohms 

TECHNICAL DATA 

MI -4815 RECORDING ATTACHMENT (OUTSIDE -IN) 

MI -4820 RECORDING ATTACHMENT (INSIDE -OUT) 

MI -4819 RECORDER SCREW (INSIDE -OUT) 

MI -4821 RECORDER SCREW (OUTSIDE -IN) 

DRIVING SOURCE Width - 13-3/4 Inches 

1. NI -12700 Instantaneous Recording Depth - 8 Inches 

and Play-Back Equipment Height - 5-3/4 Inches 

2. MI -4814 Portable Turntable Weight - B-1/2 Pounds 

PHYSICAL SPECIFICATIONS 

©John F. Rider 
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MODELS MI -4822-B, 
MI -4822-C 

RCA PORTABLE TURNTABLE AND RECORDING ATTACHMENT 

RCA MFG. CO., INC. 

(MI -4822-8 OUTSIDE -IN, 60 

(MI -4822-C INSIDE -OUT, 60 
(MI -4824-8 OUTSIDE -IN, 50 

(MI -4824-C INSIDE -OUT, 50 

CYCLES) 

CYCLES) 

CYCLES) 

CYCLES) 

MODELS MI -4824-B, 
MI -4824-C 

The RCA Portable Turntable and Recording Attachment consists essentially of a motor and drive mechanism, a record plate, a recording attachment, a pickup and arm, and a con- trol panel, mounted in an umber gray carrying case. This Portable Turntable and Recording Attachment may be used with suitable, existing microphones, amplifiers, loudspeakers, etc. thereby making a flexible arrangement for schools, public address installations, and other purposes. The MI -6719 Desk Console and similar equipment, where available, afford a con- venient source of amplifier and loudspeaker. 

CAUTION: 

Lift and remove the cover for this equipment before operating the equipment. 
drop the cover backward or allow the cover to be supported by the hinges, as damage 
cabinet and hinges may result. 

It- is impossible to give detailed installation instructions as 

with local conditions and with the accessories used. 

are given as a guide. 

Exercise care during unpacking and set-up to prevent injury to the precision mechanism, 
and to prevent dust and other foreign matter from entering the mechanism. Unpack and in- 

stall carefully the record plate. Install the additional items, as power cord, needle cup, 
etc. 

Never 

to the 

installations will vary 
The following general instructions 

The support (table, etc.) should be free from excessive 
from such extraneous noises as automobile horns, the 

The four (4) male plugs should be con- 
nected as shown in Figure 3, using the type 
of cables indicated. Insert the plugs in 

the control panel. 

To install the Recording Mechanism (MI -4815 

or MI -4820) proceed as follows: Remove the 
three (3) machine 

at the right-hand 

board. Use these 

screws and the cover plate 
rear corner of the motor 

same three screws and in- 

stall the recorder mechanism base casting, 
but do not tighten the screws. Place 

drive flange on the turntable spindle. 
using a spirit level, adjust the drive screw 
parallel to the record plate (See "CUTTING 
METHOD AND ADJUSTMENT" on page 6.) At the 

same time, check to make sure that no bind- 
ing exists between the record plate and re- 

cording mechanism, and then tightenthe three 
screws. 

the 
By 

Install a cutting stylus in the record- 
er head, making sure that the flat at the 

blunt end of the cutting stylus is toward 
The set screw. See diagram opposite. 

Insert a chromium reproducing needle 
1n the pickup. 

Plug in the volume indicator meter. 

vibration,and a location free 

singing of birds, should be chosen. 

----- - 
I I --r- 

THUMB SCREW 

FLAT 

NOTE POSITION OF 
FLAT ON BLUNT 
END, OR SHANK 

RECORDER HEAD 

CUTTING STYLUS 

411114 

DISC 

;v.. 104ov4r'SS::...o..oc. .... 4 S :S p. . i 404 OOy'ti:::''í''' % .4.iO0.:,. .. 440..as..s..ß:i44 ' 4 . O' 4p 04.ßi i ii0i 04.i ... 4.4'' 

DI RECTION OF ROTATION 
M-140772-0 

FIGURE 2 - INSERTING CUTTING STYLUS IN 

RECORDER hEAD. 
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HOW TO MAKE A RECORDING 

When the equipment has been set up, connected to an AC power supply, and the groove depth has been checked, (see "PART IV"), recordings may be made as follows: 

(A) On the amplifier, throw theAC power switch to the "OFF" position, turn the vol- 
ume control to "0", and set the tone control at a position to obtain a maximum 
of high frequencies. 

(B) Throw the motor switch to the "OFF" position. 

(C) Throw the amplifier power switch to the "ON" position (about thirty seconds are 
required for the Radiotrons to heat). 

(D) Turn the "RECORDING-REPRODUCING" knob to the "RECORDING" position. 

(El Place a blank recording disc on the record plate. 

(F) Adjust the speeo changeover knob for the desired speed. This knob should be "UP" 
for 33 1/3 R.F.M., and "DOWN" for 78 R.P.M. 

CAUTION: The motor switch must be shut "OFF" when the speed changeover knob is either 
pushed down Jr raised. 

RCA MFG. CO., INC. 

(GI With the carriage in the raised (non-recording) position, move the recording 
mechanism, by means of the lift knob, over the record plate so that the drive 
flange is directly over the turntable spindle, and then lower the mechanism until 
the drive flange pins rest on the record. 

(H) Hold the drive flange with the thumb and forefinger, and rotate the turntable by 
hand until the drive flange pins engage both the record and the turntable. Pos- 
itive drive is thus obtained between the turntable, the record, and the record- 
ing mechanism. 

(1) If possible, test the sound to be recorded, and adjust the amplifier volume con- 
trol so that the needle of the volume indicator meter will indicate in the sec- 
tion of the meter scale between -3 and t3 during average recording passages. 
Practice will determine the proper adjustment 

NOTE: If piano recordings are being made, the needle should not reach.the section of 
the scale between -3 and }3, or distortion will occur. 

(J) Start the turntable motor by moving the motor switch to the "ON" position. 

(K) Slide the carriage on the support rod until the cutter is in the approximate po- sition over the record, and then, by means of the lift finger on the recorder head. carefully lower the cutter to the proper position on the record. CAUTION: Do not record nearer than 1/4 inch to the outer diameter, or nearer than a 
2 inch radius to the center of the record. 

(L) The recording may now be made. Enunciation should be clear and distinct. 

(M) When the recording is completed, lift the recorder head from the record before 
shutting off the motor. 

IN) The cuttings should be removed from the record by moving the fingers, or a small, 
soft brush, in a gentle, circular motion over the record. Do not scratch the 
record. 

HOW TC PLAY-BACK A RECORDING. 

The recording may be played back immediately as follows: 

Lift the recording mechanism, and place it in the "rest" position. 

Turn the amplifier volume control to "0". 

Turn the "RECORDING-REPRODUCING" knob to the "REPRODUCING" position. 

Carefully move the tonearm over the record and lower the needle to the re- 
cord. Adjust the amplifier volume control for proper volume, and adjust 
the amplifier tone control to reduce needle scratch and to obtain the de- 
sired tone 

©John F. Rider 
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PARTLY - ADJUSTMENTS AND ADDITIONAL INFORMATION 

CUTTING METHOD AND ADJUSTMENT 

The depth of cut is controlled directly by the weight of the recorder head as it 

rests on the disc. This weight should be from two to four ounces, and an adjusting spring 

and a knurled nut are provided to alter the pressure. If the pressure of the cutter on 

the record is too great, the cut becomes too deep, and the remaining wall between grooves 

then becomes too thin, causing "cross-talk" or distortion. 

The depth of the groove should be accurate over the surface of the record. Located 

within the collar of the recording mechanism base casting is the adjusting sleeve, the ad- 

justment of which must be such that it will insure motion of the recorder head parallel to 

the surface of the record. The sleeve is locked in position by means of a set screw which 

is threaded through the collar of the support casting. It is essential that vertical ad- 

justment of this sleeve be very carefully made to insure constant depth of groove through- 

out the run of the record. There is a tendency for the cutter to cut a deeper groove at 

the inner section of the record, if the adjusting sleeve' is not properly adjusted. If the 

groove is being cut deeper at the outer edge of the record, raise the sleeve and vice versa 

By using a spirit level, the recording mechanism may be readily adjusted parallel to the 

record surface. 

A good method of determining the depth of cut is to observe the width of the remain- 

ing wall by means of a microscope. They should be the same. After some practice, the 

groove-to-wall 'width ratios can be estimated by the eye, or with a small magnifier. 

Groove depth may vary somewhat depending on the softness or freshness of the record, 

and it is desirable to recheck frequently the groove dimensions as explained above. 

CUTTER ANGLE 

The angle between the cutting stylus and the record surface has been adjusted at the 

Factory for slightly less than 90 degrees. It may be necessary in certain cases, such as 

when using reground cutters, etc., to readjust the cutter angle as follows: Loosen the 

two screws at the back of the recorder head. These two screws secure the recorder head to 

the carriage assembly. If the cutter angle is to be increased, the recorder head should 

be raised with respect to the mounting bracket; and if the cutter angle is to be decreased, 

the recorder head should be lowered with respect to the mounting bracket. The recorder 

head must not be rotated sidewise when the above adjustment is made. 

If cutter sing or chatter is experienced, the cutter angle should be changed slightly 

until proper operation is obtained, and the two mounting screws should then be securely 

tightened. 

THE CUTTING POINT. 

A sharp cutting tool is imperative for a smooth groove free from excessive surface 

noise. Steel cutters are satisfactory for about fifteen minutes of recording. Sapphire 

cutters are recommended, which last approximately twelve times as long. 

A sharp cutting tool will remove the thread quietly and smoothly. The only noise 

heard should be that` of the recorder head itself, which talks audibly during the louder 

passages. In other words, when test cuts or blank grooves are cut, there should be no 

tearing or scraping sound. By placing the ear close to the record, the cutting should 

sound even in character, and have a faint, steady hiss. 

The amount of noise heard while cutting a blank groove is a fairly reliable indication 

of how much surface noise will exist in the finished record. Sapphire cutters cut more 

smoothly than the steel type, and their increased cost is warranted if maximum quality and 

minimum surface noise are sought. 
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L1 -4824-C 
CUTTER CHATTER 

Occasionally a steel cutting tool will be found which chatters or cuts with a whist- 
ling sound. If the groove dimensions are correct, the fault is apt to be caused by a de- 
fective tool, and a new tool should be tried. Do not attempt to use a steel cutter for 
over fifteen minutes of recording. 

DIRECTION OF FEED. 

The RCA Portable Turntable may be used with the proper recording attachment to feed 
either "inside -out" or "outside -in", that is, from the inside of the record to the outside, 
or from the outside of the record to the inside. 

The following are available for use with this equipment: 

(A) MI -4815 Outside -In Recording Attachment 

(B) MI -4820 Inside -Out Recording Attachment 

(Cl MI -4821 Outside -In Recording Drive Screw 

(D) MI -4819 Inside -Out Recording Drive Screw 

The threads shrink in size when cut from the record, and therefore tend to lie near 
the inner diameter of the record. For this reason, there is no difficulty when recording 
from "inside -out", but when making long recordings from "outside -in", difficulty is some- 
times encountered due to the cutter becoming entangled with the shavings. When recording 
intermittently from "outside -in", opportunity should be taken during pauses in recording 
to remove the shavings. A fine camel hair brush about 1" wide may be used to free the 
cutter from the shavings. 

RECORD SUFFLY 

Since the instantaneous recording discs contain a volatile softner which gradually 
evaporates, records should be purchased in quantities suited to immediate needs, and should 
be stored in metal containers sealed with tape until used. Sealed containers prolong the 
useful life before cutting. 

AVAILABILITY OF BLANK RECORDS. 

Blank records are available on short notice, and a little planning 
will insure maximum quietness in the completed record. 

For the most satisfactory recordings, use RCA Recording Blanks. 

as to requirements 

REPEATED FLAYING CF RECORDINGS. 

Repeated playing does not materially affect the quality of the record up to fifteen 
or twenty times. 

RECORDING FROM RADIOS. 

Figure 4 shows two methods of recording from radio receivers. The preferable method, 
if convenient, is to use the adaptor and plug into the inverter tube socket of the radio. 

In case of emeryency, a recording may be made from the radio by placing the microphone 
about two feet from, and at an angle of about 45 degrees from, the radio loudspeaker, but 
this method is not recommended as standard practice due to the superior results obtained 
by the above methods. 

CORRECT USE OF THE TONE CONTROL 

When recording, it is generally preferable to set the amplifier tone control for a 
maximum amount of high frequencies, and when reproducing to ctard the tone control suffi- 
ciently to obtain the desired tone and to reduce needle scratch. To secure professional 
type results, however, the tone control should be adjusted several times during a recording 
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This is because the higher frequencies are considerably more in evidence at the outer dia- 

meter of the record. When recording from "inside-out", the tone control should be adjusted 

for a maximum of high frequencies at the start of the recording, and gradually changed to 

reduce high frequencies at the outer diameter of the record. When recording from "outside - 

in", the reverse procedure should be followed. A little practice will make it easy to fol- 

low the above procedure and thus secure the best results. 

LUBRICATION AND MAINTENANCE. 

The motor should be lubricated once every three months by dropping a few drops of 

high-grade S.A.E. 050 oil in the oil wick at each end of the motor housing. The oil holes 

are painted red for identification. The upper oil hole is located under the cover plate, 

and the lower oil hole is reached by removing the motor board. 

The worm gear and worm wheel of the recording mechanism should be lubricated every 

two or three months with a small amount of clean, high grade, light-body grease, such as 

vaseline. No further lubrication of the recording mechanism is required. 

The equipment supplied by the manufacturer is as follows: 

1 Portable Turntable in carrying case, either, 

(a) MI -4814-A (105-125 Volts, 60 Cycles) 

(b) MI -4823-A (105-125 Volts, 50 Cycles) 

1 Recording Attachment, either 

(a) MI -4815 Outside-In Attachment, or 

(b) MI -4820 Inside-Out Attachment 

6 Steel Cutting Stylii 

6 Chromium Reproducing Needles 

4 Male Plugs 

The following, not supplied, are required for operation: 

Suitable Microphone 

Suitable Amplifier 

Suitable Loudspeaker 

Blank Recording Discs 

Power Supply of 105 to 125 Volts, and of the proper frequency. 

The following accessories, not supplied, may be used: 

1 Volume Indicator Meter, RCA Drawing No. K-180840 which can be mounted 

in a suitable case and provided with jack tips by the customer. 

1 Pair of high-Quality Headphones (for monitoring) 

1 High Quality Radio (for Radio recording) 

1 Microscope (10 power or greater, for checking groove depth, etc.) 

CONTROLS PROVIDED 

(A) Motor Switch 

(B) Phonograph Volume Control 

(C) Recording-Reproducing Switch 

(D) Speed-Changeover Control 

TURNTABLE DIAMETER 

PHYSICAL SPECIFICATIONS 

Width - 27 3/4 Inches 

Depth - 23 Inches 

Height - 14 Inches 

Weight - 82 Pounds 

POWER REQUIRED 

105-125 Volts 

lof the proper frequency) 

80 Watts 

16 Inches (For 12", 14" or 16" Records.) TURNTABLE SPEEDS 

78 and 33-1/3 rpm 
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0.5 MEGOHMS 

WATT 

0.5 MEGOHMS 

2 WATT 

O O 

O O 

PLUG INTO INVERTER TUBE SOCKET OF RADIO 

BOTTOM VIEW OF PLUG 

ALDEN PLUG NQ988-WITH KEYWAY 

SHIELDED CABLE 

JONES PLUG (RC.A.K-180710-I) 
TOP VIEW. ( CONNECT JUMPER 

FROM NQI TO NQ2) 

ADAPTER FOR RADIO RECORDING 
INSERT PLUG INTO THE 

MICROPHONE JACK 
ON THE CONTROL R4NEL 

JONES PLUG 
R.C.A. K -180710-I 

(TOP VIEW) 

SCHEMATIC DIAGRAM OF ABOVE ADAPTER 

VOICE COIL 
OF RADIO 

LOUD S PE A 

10,000 OHMS 

I WAT T 

JONES PLUG 

R.C.A. K -180710-I 

(TOP VIEW) 

SHIELDED CABLE O 
2 

4 3 
O O 

INSERT PLUG INTO THE 

-MICROPHONE JACK ON 

THE CONTROL PANEL 

OPTIONAL METHOD OF RECORDING FROM A RADIO 
WHEN NOT CONVENIENT TO USE ADAPTER 
DESCRIBED ABOVE. 

FIGURE 4 - RECORDING FROM RADIOS. P-170369- I 
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Voltage 105 to 125 volts 
Frequency 60 cycles 

POWER CONSUMPTION 
Amplifier 57 watts 
Motor 70 watts 

INPUT IMPEDANCE 
Microphone receptacle 250 ohms 
Radio input jack 1,200 ohms 

Load Impedances 0.53, 2.6, 7.1, 15, 27 ohms 
Power Output (with less than 5% distortion) 3 watts 
Voltage required for cutter head approx. 3.5 volts 

MAXIMUM INPUT LEVELS 
Microphone receptacle . -28 db 
Radio input jack . -13 db 

Average Over-all Amplifier Gain 100 db 
Over-all Frequency Response 60-6,500 cycles per second 

RCA RADIOTRON COMPLEMENT 
(1) RCA -6J7 Voltage Amplifier (3) RCA -6F6 Power Output 
(2) RCA -6J7 Driver (4) RCA -5Y4 -G Rectifier 

Type 
Voice Coil Impedance 

SPEAKER 
12 -inch Permanent Magnet 

2.2 ohms at 400 cycles 
0.006 W=zero level. 

Mechanical Specifications 
Height 
Width 

351/4 inches Depth 22 inches 
27 inches Weight-with cutter, less microphone 136 pounds 

Figure 1 

Lubrication 
Approximately once every three months or oftener if the 

instrument is subjected to constant use, remove the turntable 
and metal cover plate over the drive mechanism. Place a few 
drops of S.A.E. No. 50 oil in the oil wick at top of motor 
housing. At the same time place a drop of oil on the idler 
pulley bearing and also in the turntable bearing. Great care 
should be taken to keep the rubber tire on the idler pulley 
free from oil and grease at all times. At the same time the 
worm gear and worm wheel of the recording mechanism 
should be lubricated with a small amount of clean, high- 
grade, light -body grease, such as vaseline. The feed screw, 
upper, and lower support rods should never be lubricated. 
If they become dusty or dirty they should be wiped off with 
a clean, dry rag free from lint. 

General Description 
The MI.12700 and MI.12700-A Disc Recording Equip- 

ments consist of a microphone, amplifier, edge -driven 16 -inch 
turntable, recording cutter head with feed mechanism, play- 
back pickup, speaker and V.I. meter, together with all neces- 
sary switches and controls, all mounted in a cabinet fitted with 
casters. 

The only difference in these instruments is that the 
MI.12700 cutter head feeds from outside in while the 
MI.12700-A cutter head feeds from inside out. 

This instrument will record and instantly play back records 
of the lacquer coated aluminum disc type. Either a steel or 
sapphire cutting tool may be used. The steel cutter is satis- 
factory for approximately 15 minutes of recording, after which 
it must be discarded, while the sapphire can be used for 
approximately three hours of recording and at this time can 
be returned to the factory for re -sharpening. The sapphire 
cutter makes records having less surface noise than the steel 
cutting tool makes; however, the surface noise is very low on 
records made with the steel cutter. 

This instrument can also be used to play any other laterally 
cut records up to 16 inches in diameter. Records can bè re- 
corded and played at either 78 or 33} r.p.m. 

The cutting head is equipped with a "float stabilizer" which 
is mounted to the side of the cutting head by means of vis- 
coloid damping blocks. 

Turntable Drive Adjustment 
The turntable drive motor is suspended on rubber mount- 

ings to prevent vibrations from being transmitted to the rest 
of the equipment. It is extremely important that these rubber 
mountings be in their proper positions at all times and that 
the motor should not come in direct contact with any of the 
adjacent parts except the idler pulley. Improper turntable 
drive may result if the rubber tire on the idler pulley becomes 
dried out, has flat spots worn on it, or collects oil, grease, or 
dirt. Likewise, improper driving action will result if the 
spring which pulls this idler pulley against the motor pulley 
and the turntable has insufficient tension. 

The idler pulley bearing may occasionally bind due to an 
accumulation of thread cut from records wrapping up under 
it. This will not be visible from the top, hence, at occasional 
intervals the pulley should be removed, thoroughly cleaned, 
oiled and replaced. 
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When the instrument is received from the factory the cutter 
head and its driving mechanism, completely assembled, are 

packed separately. Remove the flat metal plate on the back 

of the motor board. Place the mechanism in position over 
the turntable, as shown in Figure 1, with its swivel in the 
clearance hole through the motor board. Rotate the driving 
flange of the cutter mechanism until its three pins engage the 
three holes in the turntable and be sure that driving flange 
center is accurately fitted over top of the turntable spindle. 
Using the bolts which originally held the flat metal plate to 
the motor board, fasten the swivel to the motor board, being 
extremely careful not to let the mechanism slip out of posi- 

tion while tightening these bolts. 
Plug the cutting head leads into the two pin jacks provided 

on top of the motor board. 

FOR FURTHER DATA ON CUTTER HEAD 

SEE MODEL MI -12701 

Adjustments to Cutter Head Drive 
Mechanism 

The cutting head drive screw should rotate freely and be 

free from end play. If end play is present loosen the jamb 
screw which locks the cone point bearing located at end away 
from driving gear and adjust this bearing until end play is 

eliminated (being careful not to cause binding), then tighten 
jamb screw. 

Two cone pointed set screws support the cutter head and 

its mounting bracket. These should be adjusted to prevent 
end play but to permit free movement of the cutter head up 
and down. 

The depth of the groove should be maintained with fairly 
dose precision. In order to maintain constant depth of 
groove, the leveling set screw located on swivel base can be 
adjusted so that the recording mechanism is raised slightly 
more at the inner diameter of the record than at the outer 
diameter (approximately 1/64 inch). This is to offset the 
tendency to cut deeper at the inner diameter of the record 
where the surface speed is less. Compare the grooves and 
walls at the inner diameter of the record by means of a micro- 
scope or magnifying glass, with the grooves and walls at the 
outer diameter of the record. They should be the same. 

A good method of checking the depth of cut (controlled 
by adjusting tension of cutter head supporting spring) is to 
observe the width of the cut groove in comparison to the 
width of the remaining wall by means of a microscope. The 
standard feed screw cuts 112 grooves per inch, and the proper 
width of groove is equal to, but never more than, the width 
of the remaining wall. The widths of groove and wall will 
then be about 0.0045 inch each, and the depth of the groove 
will be about 0.0025 inch. These measurements are all made 
with blank grooves (no input sound). 

Groove depth may vary somewhat, depending on the soft- 
ness or freshness of the record, and it is desirable to re- 

check frequently the groove dimensions as explained above. 
The cutting head is adjusted on its mounting bracket at the 

factory so that the angle formed by the front of the cutting 
tool and the record is approximately 881/2 degrees. This may 
sometimes have to be changed in order to prevent sing or 
chatter and to cut a clean polished groove when using re- 

ground cutting points or different records. Loosen the two 
screws which fasten the cutter head to its mounting bracket 
and with respect to this bracket raise the head to decrease the 
angle or lower the head to increase the angle. Then tighten 
the screws securely., 

Check cutter head drive spring to be sure it is not bent and 

that it engages drive screw properly. 

Practical Operating Hints 
Practical experience with these instruments in the field indi- 

cates that the following points should be carefully observed 

in order to secure the best possible recording: 

1-Be sure the instrument is level at all times. 

2-Be sure the cutter supporting carriage is parallel to the 

turntable or approximately 1/64 inch closer at the outer edge 

of the record than at the inside. This adjustment should be 

made by means of the leveling set screw located in the main 

swivel. 

MODELS MI -12701, 
MI -12702 

3-Depth of cut is very important. It is controlled by in- 
creasing or decreasing the tension on the spring which sup- 
ports the cutter head. The depth should be adjusted so that 
the width of each groove is approximately equal to the space 
between the grooves. This can be readily observed by look- 
ing at a test cut through a small magnifying glass. 

4-Since sapphire cutting tools are rather expensive, they 
should be used with care. If the groove depth is too great, 
it is very easy to chip the sapphire cutting tool if it cuts all 
the way through the lacquer coating and touches the alumi, 
num disc. 

5-When recording an orchestra there is very likely to be 
considerable vibration transmitted to the instrument through 
the floor. If such is the case it is advisable to place the in- 
strument on soft, felt pads to prevent this vibration from 
being transmitted directly to the instrument from the floor. 

6-Correct grouping of recording artists and correct micro- 
phone placement are of extreme importance in order to get 
the best possible results. This grouping and placing will be 

facilitated by listening in a pair of RCA High Fidelity Head- 
phones such as MI.3453-B plugged into the monitoring jack 
on the top motor board, prior to making a recording. 

7-No artist, speaker, or singer should ever get closer than 
approximately one foot to the microphone. Best results are 

usually obtained when they never approach the microphone 
closer than approximately three feet. When a person does 
come too close to the microphone his voice usually becomes 
very boomy and unnaturally deep -throated. 

8-On the back of the amplifier is located a jack into which 
radio output may be plugged in order to make recordings of 
an incoming radio program. If desired, 
a more simplified method of connection can be used by re- 
moving the first audio tube from the radio set and connecting 
its grid contact through a 1-megohm resistor to the tip of a 

telephone plug inserted in this jack and connecting the sleeve 
of this plug to the ground of the radio chassis. 

9-Regardless of what method of connection is used for 
making radio recordings, it is important to keep the radio 
volume control turned down low enough so that the first tube 
in the recording amplifier unit is not overloaded. The surest 
way to get this corréct adjustment is to set the main volume 
control on the recorder at approximately No. 5 position and 
then adjust the radio volume control so that the average peaks 
of the incoming signal show an indication of zero level on 
the recording level meter and the occasional very loud peaks 
show a level of approximately plus 3 on this meter. 

10-When cutting a record it is advisable to lower the 
cutter head and let it cut two or three blank grooves before 
starting the modulation. At the end of the recording when 
the modulation has stopped, the cutter head should remain 
on the record to cut two or three blank grooves before it is 

raised. 
11-When recordings of speech only (not music) are 

being made, scperior results will usually be obtained if the 
RCA Mí6226 aerodynamic microphone is used. However, 
music recordings should be made with the velocity micro- 
phone supplied with the equipment. 

12-The recording level is extremely important and is con- 
trolled by the volume control located on the motor board. The 
signal actually being fed to the cutter head is measured by the 
V. I. (volume indicator) meter also mounted on the motor 
board. During all recordings the volume control should be ad- 
justed so that the average peaks show an indication of zero 
level on the V.I. meter and the occasional very loud peaks 
show a level of approximately plus 3. Experience is very valu- 
able in adjusting the level for various types of recordings. In 
general the level should be as high as possible (in order to 
override surface noise) and still avoid distortión or "cross 
talk" from adjacent grooves in the record. 

Centering Loudspeaker Cone 
To center the loudspeaker cone, first remove the front dust 

cover, then loosen the spider screws and insert three narrow 
feelers at equal distances in the gap. Tighten spider screws, 
remove the feelers and fasten a new dust cover in place with 
loudspeaker cement. 
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Record Thread 
It is important to keep all record thread which accumulates 

from cutting cleaned out of all bearings at all times. Failure 
to do this will cause sticking and binding. 

Magnetic Pickup and Tone Arm 
A flat bronze spring for adjusting needle pressure on the 

record is located between the tone arm and its horizontal 
supporting arm. This spring should be bent upward or down- 
ward as necessary so that the needle pressure on the record 
will be approximately three ounces. 

Refer to Figure 4 showing the pickup inner structure. The 
armature is shown in its proper relation to the magnet pole 
pieces, i.e., exactly centered. Whenever this centering adjust- 
ment has been disturbed, the screws A, B, and C should be 
loosened and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to the hori- 
zontal axis of the pole pieces, and centered between them. 
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This centering operation may be facilitated by inserting a 
small rod or nail into the armature needle hole, using it as a 
lever to test the angular movement of the armature. The 
limitations of the movement in each direction will be caused 
-by the armature striking the pole pieces. The proper adjust- 
ment is obtained when there is equal angular displacement of 
the armature and adjustment rod or nail to each side of the 
vertical axis of the magnet and coil assembly. The screws A 
and B should then be secured, observing care not to disturb 
the adjustment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring clamp by means of 
the screw C, allowing the centering spring to remain in the 
position at which the armature is exactly centered between 
the pole pieces. With a little practice, the correct adjustment 
of the armature may be readily obtained. The air gap be- 
tween the pole pieces and the armature should be kept free 
from dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature. 
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DAMPING BLOCK 
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Figure 5 
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The viscoloid block which is attached to the back end of of replacement will be obvious upon inspection of the pickup 

the armature shank serves as a mechanical filter to eliminate assembly and by study of the cut -a -way illustrations. Make 
undesirable resonances and to cause the frequency response sure that the new coil is properly centered with the hole in 
to be uniform. Should it be necessary to replace this damping its support strip and glued securely in that position. It is im 
block, it may be done by removing screw D and the cover portant to readjust the armature as previously explained 
support bracket from the mechanism and taking off the old after re -assembly of the mechanism. Only rosin core solder 
viscoloid block. The surface of the armature which is in con- should be used for soldering the coil leads in the pickup. This 
tact with the viscoloid should be thoroughly cleaned with fine same type of solder should be used when necessary for solder - 
emery cloth. Then insert the new block so that it occupies ing the centering spring to the armature. 
the same position as it did originally. Make certain that the Loss of magnetization will not usually occur when the pick - 
block is in correct vertical alignment with the armature. The up has received normal care because the magnet and pole 
hole in the new viscoloid block is somewhat smaller than the pieces are one unit and the magnetic circuit remains prac- 
diameter of the armature in order to permit a snug fit. When tically closed at all times. When the pickup has been mis - 
the viscoloid is aligned on the armature, screw D and the handled, subjected to a strong a -c field, jolted, or dropped, 
cover support bracket should be replaced. Heat should be there may be an appreciable loss of magnetic strength, in 
applied in the armature (viscoloid side) so that the viscoloid which case it will be necessary to re -magnetize the entire 
block will fuse at the point of contact and become rigidly at- structure. To do this, it will be necessary to first remove the 
cached to the armature. A special -tip soldering iron con- pickup mechanism from the tone arm, and then remove the 
structed as shown in Figure 5 will be found very useful in magnet assembly. Place the magnet assembly on the poles 
performing this operation. The iron should be applied only of a standard pickup magnetizer such as the RCA Stock No. 
long enough to slightly melt the block and cause a small bulge 9549 Pickup Magnetizer and charge the magnet in accordance 
on both sides. with the instructions accompanying the magnetizer. It is 

Whenever there is defective operation due to an open or preferable to check the polarity of the pickup magnet and to 
shorted pickup coil, this coil should be replaced. The method re -magnetize it so that the same polarity is maintained. 

REPLACEMENT PARTS 
Insist on genuine factory -tested parts, which are readily identified and may be purchased From authorized dealers. 

Unit Unit 
STOCK 

No. 
DESCRIPTION List 

Price 
STOCK 

No. 
DESCRIPTION List 

Price 

AMPLIFIER ASSEMBLIES TURNTABLE DRIVE ASSEMBLIES 
30314 Cap -Grid cap .03 32941 Capacitor -2.5 mfd. motor capacitor (C1) 3.70 
12635 Capacitor -1,000 mmfd. (C5) .50 32246 Motor -110 volts, 60 cycle turntable motor.... X 

4888 Capacitor -.05 mfd. (C3, C7) .20 32512 Pulley -Idler pulley, tire, and bushing 7.75 
4839 Capacitor -.1 mfd. (C2, C4, C6) .30 32513 Pulley -Motor pulley assembly 3.40 

12484 Capacitor -.25 mfd. (C13) .30 32511 Spring -Eccentric "U" spring .15 
32332 Capacitor -10-10 mfd. (C9 -C10) 2.05 32862 Spring -Roller tension spring .25 
32331 Capacitor -20-20 mfd. (C1, C8) 2.80 32514 Spring -Speed -shift coil spring .25 
32020 Capacitor -30 mfd. (C11, C12) 4.25 14804 Switch -Turntable motor switch (S9) .60 
14133 Fuse -1 ampere (F1) .18 
30187 Jack -Radio jack (J2) .75 PICKUP AND ARM ASSEMBLIES 
32059 Post -Fuse post 1.00 32358 Arm -Arm less pickup unit 12.80 
30789 Resistor -33 ohms, j watt (R18, R17) .20 12540 Armature and spring assembly 2.20 
32330 Resistor -40 ohms, 2 watts (R15) 1.30 32364 Cable -Pickup cable .70 
30681 Resistor -470 ohms, 1 watt (R14) .22 12541 Coil 1.05 
30731 Resistor -1,200 ohms, j watt (R2, R9) .20 32360 Cover -Front cover for pickup 1.15 
30930 Resistor -1,800 ohms, j watt (R3) .20 32361 Cover -Back cover for pickup .25 
32329 Resistor -1,800 ohms, 5 watts (R21) 1.60 14115 Mechanism -Comprising armature, spring, clamp 30730 Resistor -2,700 ohms, j watt (R20) .20 and damper 2.30 
30225 Resistor -68,000 ohms, 2 watts (R19) .25 12539 Needle screw .15 

3252 Resistor -100,000 ohms, j watt (R18) .20 32357 Pickup unit complete 9.65 
30180 Resistor -120,000 ohms, j watt (R12) .20 32359 Spring -Phosphor bronze spring .25 14583 Resistor -220,000 ohms, j watt (R11) .20 
30651 Resistor -270,000 ohms, j watt (R5) .20 MISCELLANEOUS ASSEMBLIES 
30784 Resistor -330,000 ohms, j watt (R7) .20 27833 

27833 
lamp bracket Bracket-PilotCoadkePower X 11988 Resistor -390,000 ohms, j watt (R13) .20 132805 cord X 33084 

33084 
30251 

Resistor-1.2ca meg., watt (R4,utsocket 
ansforOctal tube and e socket 

Transformer -Input transformer XT -2452 (Ti). 
.20 
.20 

8.20 4340 
Jewel -Pilot lamp red jewel and nut 
Lamp -Pilot lamp 6.3 volts 

X 
.17 

7852 Transformer -Output transformer (T2) 2.00 32054 Plug -4 -contact microphone plug 1.00 
31380 Transformer -Power transformer XT -2741-C (T3) 6.35 26573 

25941 
,lug -8 -contact amplifier output plug 

Plug -For power cord 
.80 
.60 

32333 Resistor -5 ohms, 10 watts (R3) 1.95 
SPEAKER ASSEMBLIES (MI -6247) 30732 Resistor -47 ohms, j watt (R5) .20 

13961 Resistor -82 ohms, j watt (R9) .20 
31275 Cone 1.75 30540 Resistor -100 ohms, j watt (R1, R2, R4, R7). .20 
31825 Dust Çap .05 5164 Resistor -560 ohms, j watt (R10) .20 

9713 Speaker 20.00 
INSTANTANEOUS RECORDING DEVICES 

CONTROL PANEL ASSEMBLIES 
(MI-48152 InsiOutde out) 
(MI -4820 Inside -out) 

26714 Bracket -for recording -reproducing switch (S2). 1.25 32475 Armature and spring assembly complete 4.10 
23421 Jack -Monitor Jack (J1) .55 32479 Cable -Lead wire for recorder head .95 
30075 Knob -Volume, tone or (S2) control knob.... .50 32478 Coil .75 
32334 Meter -Decibel meter X 32457 Cover -Front cover for recorder head 2.40 
32055 Socket -4 -contact microphone socket (P1) .70 32477 Damper Assembly .35 
17507 Switch-D.P.D.T. switch part of (S2) 1.60 32460 Feed plate and spring assembly (MI -4815 only). 4.89 
30163 Switch-D.P.S.T. switch part of (S2) .75 32461 Feed plate and spring assembly (MI -4820 only). 4.89 
13462 Switch -Power switch (S1) .85 MI -4821 Feed screw and gear assembly (MI -4815 only). X 
32607 Tone Control -5,000 ohms (R8) 1.00 MI -4819 Feed screw and gear assembly (MI -4820 only). X 
32606 Volume Control -500,000 ohms (R6) 1.00 32462 Screw -No. 6-32 slotted for recorder head bracket .30 

12539 Screw -Needle holding screw .15 

MOTORBOARD ASSEMBLIES 32465 
32456 

Screw -tension adjustment screw and nut 
Recorder -Recorder head complete 

X 
18.00 

32654 Ball -Turntable shaft ball -bearing .06 32463 Spring -Recorder head tension spring .25 
32608 
11881 

Capacitor -2 mfd., 300 volts (C2) 
Lamp Base Assembly 

2.00 
.90 MI -4036-G 

11711 Lampshade .85 VELOCITY MICROPHONE 
4340 Lamp -6.3 volts .17 32585 Cable -30 ft. microphone cable with strain relief 4.20 

32590 Jack -Hex tip jack .10 20911 Ribbon .75 
11762 Needle box and lid 

Turntable disc 
.50 14140 Screen 8.50 

32515 16.80 14141 Transformer 8.25 -Turntable 

X -Price upon application to local RCA Distributor. 

ALL PRICES ARE SUBJECT TO CHANGE OR WITHDRAWAL WITHOUT NOTICE. 
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MODELS 1qI-12700, 
MI -12700-A RCA MFG. CO., INC. 

POWER SUPPLY 
MI.12701 105.125 volts, 60 cycles 
Mí12702 210-250 volts/105-125 volts, 50, 60 cycles 

POWER CONSUMPTION 
Amplifier 60 watts 
Motor 70 watts 

Input Impedance (Microphone receptacle) 100,000 ohms 
Load Impedance (At amplifier output socket) 0.53; 2.6; 7.1; 15; 27 ohms 
Power Output (5% distortion) 3 watts 
Power Level (.006 watt Reference Level) 27 db 
Voltage Required for Cutter Head 3.5 volts 
Maximum Input Level -28 db 
Average Over-all Gain 100 db Frequency Response 60 to 6,500 cycles 
Record Lines Cut 112 Lines per inch 
RCA RADIOTRON COMPLEMENT 
(1) RCA -6J7 Voltage Amplifier 
(2) RCA -6J7 Driver 
SPEAKER 
Type 
Voice Coil Impedance 

(3) RCA -6F6 Power Output 
(4) RCA -5Y4 -G Rectifier 

Height 
Width 

Figure 1.-MI-12701 Portable Recorder 

Mechanical Specifications 

6 -inch Permanent Magnet 
6 ohms at 400 cycles 

121/2 inches Depth 17'/Z inches 
151/2 inches Weight 371/2 pounds 

General Description 
The Mí.12701.12702 are portable type instantaneous disc 

recorders consisting of a turntable, cutter head, pickup head, 
3 watt amplifier, dynamic speaker and MI.6228 type micro- 
phone. The turntable speed is 78 r.p.m. and the turntable 
will accommodate discs of any diameter from six to twelve 
inches. The Mí12701 Recorder is for use on 105-125 volts 
a.c., 60 cycles only. The Mí.12702 Recorder is normally 
shipped connected for 220 volt 50 cycle operation. If it is 
desired to operate this unit on 110 volts, the power trans- 
former connection may be changed to the 110 volt tap. If it is 
desired to operate this unit on a 60 cycle supply line, a 60 
cycle drive pulley maybe substituted for the 50 cycle pulley 
on the motor drive shaft. When the pulleys are changed, it 
may be necessary to adjust the position of the motor for 
proper turntable drive. See "Adjustments." It is recom 
mended that RCA instantaneous Recording dices be used 
for recording with this equipment. 

The equipment may also be used for playing standard 78 
r.p.m. records. RCA Victor Green Shank Chromium Needles 
are recommended for this use. 

This instrument will record and instantly play back records 
of the lacquer coated aluminum disc type. Either a steel or 
sapphire cutting tool may be used. The steel cutter is satis- 
factory for approximately 15 minutes of actual recording after 
which it must be discarded, while the sapphire can be used 
for approximately 12 hours of recording and then may be 
returned to the factory for re -sharpening. Records made with 
a sapphire cutter tend to have less surface noise than records 
made with a steel cutting tool, however, the surface noise is 
very low on records made with either type of cutter. 

Adjustments 
Drive Mechanism.-The feed screw should be adjusted so 

that it has a minimum amount of end play yet rotates freely. 
Loosen the two set screws before attempting to adjust the cone 
pointed end play screws. The feed plate should be adjusted 
so that there is no back lash and no play between the feed 
plate and the feed screw. 

The motor should be adjusted so that when the motor 
switch is in the "off" position, the motor pulley does not 
touch the edge of the turntable. When the motor switch is 
in the "on" position, the motor pulley should engage the 
turntable securely. This adjustment may be made by loosen- 
ing the right-hand motor mounting screw and moving it in 
its slot in the desired direction. 

Pickup Arm.-A flat bronze spring for adjusting pickup 
needle pressure on the record is located between the tone 
arm and its horizontal supporting arm. This spring should be 
bent upward or downward as necessary so that the pickup 
needle pressure on the record will be approximately three 
ounces. 

Lubrication.-The feed screw and feed plate should be 
lubricated every two or three months with a small amount of 
clean high-grade light body grease, such as vaseline. 

The motor should be lubricated about every 500 operating 
hours with a few drops of S.A.E. No. 50 oil placed in the 
two red oil holes one at each end of the motor. Access to 
the motor is gained by removing the motorboard. 
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MODELS MI -12701, 

MI -12702 
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MODEL MI -12701, 
MI -12702 

RCA MFG. CO., INC. 

Recording Cutter Head 
Figure 4 shows the cutter head inner structure. It should 

be noted that the armature is shown in its proper position, 
correctly centered between the magnet pole pieces. Whenever 
this centering adjustment has been disturbed, the screws "A," 
"B," and "C" should be loosened and the armature adjusted 
to a point where its vertical axis is at right angles to the 
horizontal axis of the pole pieces, and exactly centered be- 
tween them. 

This centering operation may be facilitated by inserting a 

small nail or rod into the armature needle hole and using it 
as a lever to test the angular movement of the armature. The 
proper adjustment is obtained when there is equal angular 
displacement of the armature and adjustment nail or rod on 
each side of the vertical axis of the magnet and coil assembly. 
When this adjustment has been obtained screws "A" and "B" 
should be tightened. Then place the cutter head in a vise and 
secure the centering spring by means of screw "C" allowing 
the centering spring to remain in the position at which the 
armature is exactly centered between the pole pieces. The air 
gap between the pole pieces and the armature should be kept 
free from dust, filings, or any other foreign material. 

Figure 5 shows a rear view of the cutter head with the back 
cover plate removed. This view shows the viscoloid damping 
block fastened at the top under screw "A" and at the bottom 
fastened to the armature by means of nut and washer "C." 
If the armature requires much readjustment as described 
above, the nut "C" should be loosened thereby allowing the 
viscoloid block to find its own correct position on the arma- 
ture after which nut "C" should be securely tightened. 

Loss of magnetization will not usually occur unless the 
cutter head has been mishandled, subjected to a strong a -c 
field, jolted, or dropped. However, if remagnetizing is neces- 
sary, the cutter head should be removed from its bracket and 
the magnet assembly removed from the cutter head. Place 
the magnet assembly on the poles of a standard pickup mag- 
netizer such as RCA Stock No. 9549 and charge the magnet 
in accordance with the instructions accompanying this mag- 
netizer. It is preferable to check the polarity of the magnet 
and to remagnetize it so that the same polarity is maintained 

Magnetic Pickup 
The pickup used is of an improved design. The horseshoe 

magnet is rigidly welded to the pole pieces and is irremov- 
able. There is a centering spring attached to the armature 
to maintain proper adjustment and to provide a limiting effect 
on the movement of the armature. The frequency response is 
substantially uniform over a wide range. Service operations 
which may be necessary on the pickup are as follows: 

RLIGN RRMRTURE 
CENTRRLLY BETWEEN 

POLE PIECE 

RRMRTURE 

R W B NEEDLE '- SOLDER 
SOLDER MOLDING HCR cniM c. 

PIECEES 
SCREW M ekeo 

Figure 2. Details of Pickup 

Centering Armature.-Refer to the figure showing the pick- 
up inner structure. The armature is shown in its proper rela- 
tion to the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed it will be 
necessary to remove the pickup mechanism from the tone 
arm by removing the needle holding screw and the two 
mounting screws from the front of the tone arm, holding 
the pickup assembly to keep it from dropping. Unsolder the 
two leads from the lugs on the terminal board at the rear of 
the pickup. Insert a small rod or nail into the needle hole and 
replace the needle holding screw, tightening it to hold the 
rod securely. If the armature clamping screws A and B have 

Figure 4. Front View Cutter Head 

Figure 5.-Rear View Cutter Head PH -47996 

not been disturbed, screws C should be loosened which will 
permit the armature to be moved from side to side, the rod 
acting as a lever to perform this operation. The proper ad- 
justment is obtained when the armature is moved to the 
extreme position on each side (the movement being limited 
by the armature striking the pole pieces) and then brought 
to the mid position between these two extremes. Screws C 
should then be tightened. The armature position should then 
be central between the pole pieces and at right angles to them. 
With a little practice, the correct adjustment of the armature 
will be obtained. The air gap between the pole pieces and 
the armature should be kept free from dust, filings, and other 
foreign material which would obstruct the movement of the 
pickup armature. 

Damping Block.-The viscoloid damping block which is 
attached to the front end of the armature shank serves" as a 
mechanical filter to eliminate undesirable resonances and to 
cause the frequency response to be uniform Should it be 
necessary to replace this damping block, the pickup mecha- 
nism should be removed from the tone arm, as explained 
above. Remove screw D and the damping block from the 
pickup assembly. Make sure that the shaft of the armature 
which contacts the viscoloid is clean. Then insert the new 
damping block so that it occupies the same position as that 
of the original block, and is in correct vertical alignment with 
the armature. The hole in the block is somewhat smaller 
than the diameter of the armature in order to permit a snug 
fit.. With the damping .block properly aligned on the arma- 
ture, screw D with its washer should then be replaced. Heat 
should be applied to the armature (viscoloid side) so that the 
damping block will fuse at the point of contact and become 
rigidly attached to the armature. A special -tip soldering iron, 
constructed as shown, will be found very useful in perform - 
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RCA MFG. CO., INC. 
ing this operation. The iron should be applied only long 
enough to slightly melt the block, causing a small bulge on 
both sides. 

Replacing Coil.-Remove the pickup mechanism and ter- 
minal board as described above. Remove screws A and B and 
the magnet assembly. Remove the bakelite coil support (with 
coil attached) and insert the new coil support assembly in its 
place, after which replace the magnet assembly and center the 
armature as described above, then re -assemble the remainder 
of the unit. Only rosin core solder should be used for solder- 
ing the coil leads and pickup leads to the pickup terminal 
board. This same type of solder should be used when neces- 
sary for soldering the centering spring to the armature. 

Magnetizing.-Loss of magnetization will not usually occur 
when the pickup has received normal care. When the pickup 
has been mishandled, subjected to a strong a -c field, jolted, or 
dropped, there may be an appreciable loss of magnetic 
strength, in which case it will be necessary to remagnetize 
the entire structure. To do this, it will be necessary to first 

Operating 
1-Be sure the instrument is level at all times. 

2-It is advisable to test for depth of dut of the cutter after 
the cutter has been changed. The proper depth of cut 
may be determined by looking at a test cut through a 
magnifying glass. As the width of the cut depends on 
the depth, because of the shape of the cutter head, the 
depth of each groove is properly adjusted when the 
width of each groove is approximately equal to the 
space between the grooves. It may be advisable to have 
an extra blank record to test for depth of cuts before 
each recording. See note below 

To adjust for depth of cut, proceed as follows: 
To cut a shallower groove loosen the machine screw 
that holds the clip in place on the recorder arm, slide 
the clip toward the base of the recorder arm a very 
small amount and tighten the machine screw. Cut a 
new groove and test for depth and width. If the groove 
is still not shallow enough, proceed as above until the 
desired depth is obtained. 
To cut a deeper groove proceed as above except move 
the clip toward the recorder head thus removing some 
of the tension from the weight adjusting spring. 

3-To remove any "flutter" or needle "chatter," it is 
necessary to change the angle of the cutter, this may be 
accomplished as follows: 
Loosen the two screws which hold the recorder head to 
the casting, slide the recorder head upwards slightly and 
tighten the two screws. This adjustment will cause the 
stylus to cut more perpendicularly to the record and 
may remove the "flutter." If raising the recorder head 
does not eliminate the "flutter," then the reverse should 
be done, that is, lower the recorder head nearer to the 
record. 

To 
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RING AND SPRING. 
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DANG 

TIP OF SOLDERING ) 
IRON 

MODELS MI -12701, 
MI -12702 

SR4CER 
C USH#ONS 

ARMATURE 

Figure 3.-.9ecial Soldering Iron Tip 

remove the pickup mechanism from the tone arm, and then 
remove the magnet assembly. Place the magnet assembly on 
the -poles of a standard pickup magnetizer such as the RCA 
Stock No. 9549 Pickup Magnetizer and charge the magnet 
in accordance with the instructions accompanying the mag- 
netizer. It is preferable to check the polarity of the pickup 
magnet and to remagnetize it so that the same polarity is 
maintained. 

Hints 
4-Before recording, the volume of voice or music or what- 

ever it is desired to record should be tested at the actual 
volume to be used while recording, and the volume con- 
trol set so that the meter indicates in the green area of 
the meter dial during average recording passages. 

5-Do not shut "off" the motor switch before lifting the 
recorder head off the record. 

6-The cuttings should be removed from the recording by 
moving the fingers or a small fine brush in a gentle 
circular motion over the record. Do not scrub. 

7-When a new cutter is used, loosen the machine screw 
which holds the spring adjusting clip in place on the 
recorder arm, slide the clip toward the base of the 
recorder arm and tighten the machine screw. This is to 
make sure that the groove depth for the new cutter is 
not too deep. If the groove is too deep the cutting 
tool may be easily chipped, if it cuts through the lacquer 
coating and touches the aluminum disc. 

8-Correct grouping of recording artists and microphone 
placement are of extreme importance in order to get 
the best possible results. This grouping and placing 
will be facilitated by listening in on a pair of RCA High 
Fidelity headphones, such as MI.3453-B, plugged into 
the monitoring jack on the front panel, prior to making 
a recording. 

9-When cutting a record it is advisable to lower the cut- 
ting head and let it cut two or three blank grooves 
before starting the modulation. At the end of the 
recording, when the modulation is stopped, the cutter 
head should remain on the record to cut two or three 
blank grooves before it is raised. 

BRACKET, COLLAR, AND SCREW 

Stock #34425 

íThi,mbsc/'ew uot2dsmeolos.Jinl, 
sto c% 
#J43/8 

ti 
CUTTER HEAD In order to facilitate adjustment of cutter head for depth 
of out, the thumbsorew adjustment shown above is now used. To cut a 

shallower groove inorease the tension on the weight adjusting spring by 
means of the knurled nut. Cut a new groove and test far depth and width. 

cut a deeper groove decrease the tension on the spring, thus allowing a greate 
portion of the weight of the cutter head on the record. See Hint 2 above. 
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RADIO PRODUCTS CORP. 

ISSUE A 1941 

SERVICE MANUAL 

MODELS RC50, 8C51, 
RC52, RC53 

RECORD 
RC5 
RC51 

CHANGER RC52 
RC53 

OPERATING INSTRUCTIONS 

SETTING 
Briefly, the Operating Instruction Manual as sup- 

plied to the customer contains the following: 

MOUNTING 
The changer is held solid by three channel shaped 

nuts under the changer. Loosen, three complete turns 
only, but do not remove. Tighten again for reshipping. 

CAUTIONS 
Either twelve 10" or ten 12" records, not intermixed, 

may be played. A starting groove or eccentric inside 
groove are not needed for automatic operation. 

Do not use force to start or stop changer mechanism. 
Do not leave records on supports when changer is not 

being used as they will warp and cause trouble in 
changing. Keep all records in albums. 

The last record in the stack will keep repeating until 
the changer is stopped. 

The needle should never require replacing with nor- 
mal use-Never drop the needle-Never remove and 
then replace the same needle. 

The top of the record holder post may be turned to 
either the 10" or 12" position. When the record holder 
clip is snapped toward the center, the changer is set to 
play the size record indicated on the clip. 

LOADING 
The records are placed over the center post, resting 

on the offset of the post, in the center, and the record 
post on the outside edge. Snap the clip down on top of 
the stack of records. 

STARTING 
Turn knob to ON position, after changer has at- 

tained speed turn the knob to REJECT position and 
release, the entire stack of records will then play 
through. 

REJECTING 
Turn knob to REJECT and release. This may be 

done any time a record is playing. 

UNLOADING 
Turn knob to OFF, remove center post by pulling up, 

remove records, reinsert center post, turning until it 
drops into place. 

THE CHANGE CYCLE 

When the pickup (9) comes to the end of the record, 
screw (55) on the pickup mover arm (54) pushes 
against the trigger bracket (35F) at point (X) start- 
ing the change cycle. This could also be done by turn- 
ing knob (12) which causes lever (52) to push bracket 
(35F) at point (X). 

This releases starting bracket (30) at point (Y) and 
allows (30) to protrude at point (Z), thereby becoming, 
in effect, one of the missing teeth in the large gear 
(35). The motor is constantly revolving the turntable, 
pinion shaft (21), and pinion gear (21B) at the tooth- 
less part of (35). When bracket (30) is released it 
engages a stud at the bottom of pinion gear (21B), 
starting the large gear (35). 

As the large gear (35) begins its one revolution for 
a complete cycle, the raising pin (60) is pushed up by 
the outside ridge of gear (35) to remain there keeping 
the pickup above the record surface, until the cycle is 
finishing when the pin (60) is allowed to come down. 

As soon as the pickup is above the surface of the 
record, the roller of mover arm (54) is pushed by the 
cam on (35), to move the pickup out beyond the edge of 
the record. 

At % rotation of gear (35) the end of mover arm 
(54) enters the outside groove of the cam on (35) and 
also the end of the "Z" lever (63) is beginning to be 
pushed by pulley (35C). This "Z" lever (63), from 
1/4 to % rotation of (35) is in the process of turning 
135° and then back, shaft (4E) in the record holder 
post (4). As (4E) turns, its cam top pushes the record 
remover (4F) toward the spindle and thereby pushes 

one record off the edge of (4B) and allows the record 
to fall on the turntable. 

The 1/4 remaining distance that the large gear travels 
is used to bring the pickup (9) back to the edge of the 
record and set it down at the correct place for either 
a 10 or 12 inch record. 

This is preset by turning the post (4) which rotates 
size cam (40) to either the 10 or 12 inch position, 
locked in place by the pressure of the detent spring 
(44). As this cam is rotated, it pushes the size lever 
(73) to either of two positions, and by means of its 
funnel shaped bracket at the end, guides the size switch 
(33) on the revolving gear (35) to the proper position 
opening either the 10 or 12 inch track and, therefore, 
directs the roller on the mover arm (54) to travel the 
correct track on the gear cam (35) setting the pickup 
over the proper place on the record, 10 or 12 inch. 

Also, in this final 1/4 revolution the starting bracket 
(30) is being moved back to its starting position by hit- 
ting the reset piece on the separating plate (36). 
When (30) is moved back, it is again caught at (X) 
by trigger bracket (35F) ready to be released to start 
a future cycle. 

As the larger gear (35) is approaching the comple- 
tion of its one revolution, the pickup lift pin (60) is rid- 
ing down the cam track and allowing pickup (9) to 
set down on the record. 

Just as the gap on the large gear (35) meets the 
pinion gear (21B), and (35) stops, the detent spring 
(75) snaps against roller (35C) and holds gear (35) in 
this position completing the change cycle. 
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SERVICE ADJUSTMENTS 
IF CHANGING CYCLE FAILS TO STOP 
With the center post (3) out remove the large nut 

(2) in the center of the turntable (1) and lift off the 
turntable. Loosen the two screws (23) this will free 
the large cast gear (35). Push these screws to the point 
where the small gear (21B) is free in the blank part 
of the teeth in the large gear (35), but as far as 
possible from the starting teeth of the large gear when 
it is in the locked or stopped position. Tighten 
the screws (23) in the slots firmly and re -assemble the 
turntable and nut. Check and see if the starting lever 
(30) on the underside of the large gear (35) is cocked 
by trigger bracket (35F) when the large gear makes a 
complete revolution. If not, check springs (35A) and 
(35B). Spring (35A) pushes lever (30) to the 
engaging position when released by trigger bracket 
(35F) held against lever (30) by spring (35B). 

PICKUP ARM ADJUSTMENTS 
VERTICAL MOVEMENT 

To adjust the height of the pickup arm (9) turn 
the knurled screw (9I) on the underside of the pickup 
arm (9) directly above the pickup arm lift shaft (60). 
Turn the screw (9I) counter -clockwise to raise the 
pickup arm, and clockwise to lower the pickup arm. 

HORIZONTAL MOVEMENT 
If the pickup arm (9) does not come down on the 

record so the needle first touches the record about ¢ 
inch from the edge, an adjustment is required. The 
inside part of the large gear (35) has two tracks, the 
inner one for ten inch records and the outer one for 
twelve inch records. It is only necessary to set the 
pickup (9) for one size, either the ten, or twelve inch. 
Turn the large gear (35) around until the roller pin 
in the mover arm (54) is just about to leave one of the 
tracks. If the pin of the mover arm (54) is in the 
inside track a ten inch record must be on the turntable 
and if in the outside track a twelve inch record is 
required. Now loosen the two screws (57 and 59) that 
secure the pickup arm shaft (9D) to the mover arm 
(54) and turn pickup arm (9) to correct point. Tighten 
screw through the slot first (59) and then the set screw 
(57). 

The pickup arm shaft (9D) has a small spring (58) 
fastened to it underneath the changer to push the 
needle over into the first groove on records without a 
starting groove. The force the spring (58) exerts is 
adjusted by moving the hook in the end of the spring 
(58) to another hole in the hook plate (62). Facing 
the underside of the changer with the plate (62) in the 
upper left hand corner, moving the hook in the spring 
(58) to a hole to the left will increase the tension, 
to the right will decrease the tension. If the needle 
jumps several grooves when pushed over the spring 
tension is too light, while if the arm does not move 
all the way over to the first groove more spring tension 
is required. 

TRIP ADJUSTMENTS 
The position trip adjustment is a screw (55) located 

near the end of the mover arm (54) underneath the 
changer. To trip earlier turn the screw (55) clock- 
wise, to trip later turn the screw counter -clockwise. 
Lock adjustment with nut (56). 

RECORD HOLDER POST ADJUSTMENTS 
With the changer properly loaded the bottom record 

on the stack should rest for about /le to 3.12 of an inch on 
each side of the top (4B) of the record holder post (4), if not adjust as follows: With the center post (3) out 
remove the large nut (2) in the center of the turntable 
(1) and lift off the turntable. Loosen the two screws 
(18) in the slots in line with the record holder post 
and the center. Push the screw heads (18) the required 
amount toward, or away from the record holder post 
(4) and tighten the two screws (18). 

The top of the record holder post (4) is fastened 
by the shaft on (4A) inside the post to the size cam 
(4D) underneath, which has two rectangular holes into 
which snaps a spring arm (44). The pressure this arm 

(44) exerts on the above size cam (40) may be adjusted 
by the screw (45) which presses against the arm (44). 
The arm (44) should press firmly against the size cam 
(40) so it will snap tightly into either of the two holes. 
When the spring arm (44) is in the rectangular hole 
farthest from the outside of the size cam (40) the top 
of the record holder post (4) should be in the ten inch 
position. If the screw (45) is too tight it will be hard 
to turn the top of the record holder post (4). The size 
cam (40) is fastened to the shaft of (4A) inside the 
record holder post (4) by two hex head set screws (41). If both sides of the record pusher (4F) on the top of 
the record holder post (4) do not push against the lower 
record at the same time, loosen the two hex head screws 
(41) and turn the top of the record holder post (4) 
slightly to the proper position. Tighten the screws 
(41). 

SETTING FOR 10 OR 12 INCH RECORDS 
The edge of the size cam (40) pushes against a 

knurled screw (71) on size change lever (73). 'phis sets 
a switch (33) on the cam part of main gear (35), for 
the pickup (9) to drop for either a ten inch or twelve 
inch record by causing pin in the arm fastened to 
the mover arm (54) to travel through one of two tracks 
in the inside of the large cast gear (35). After adjust 
ment is made tighten the lock nut (72) on the knurled 
screw (71). 

RECORDS FAIL TO DROP 
If a record fails to drop during a changing cycle, 

but the record pusher (4F) on top of the record holder 
post (4) is operating and the adjustments under 
"Record Holder Post" are correct, proceed as follows: 
Set the large gear (35) in the locked position and the 
top of the record holder post (4) in either the ten inch 
or twelve inch position. Loosen the single hex head 
screw (70) which secures a "U" bracket (69) to the 
inside shaft (4E) of the record holder post (4) under- 
neath the changer. Turn the shaft (4E) slightly until 
the sides of the record pusher (4F) are about h of an 
inch back of the edge from where the records drop. 
The hex head screw (70) should now be firmly 
tightened. 

While the large gear (35) makes one complete 
revolution, during a changing cycle, the pusher arm 
(4F) should extend past the edge from where the 
records drop, and return. 

NOTE I 
50 CYCLE OPERATION 

If operation is desired on 50 cycle current, a small 
spring (15), see parts list, must be added to the motor 
shaft in the following manner: 

With the center post (3) out, remove the large nut 
(2) in the center of the turntable (1) and lift off the 
hand. Hold conversion spring (15) in the right hand 
turntable. Hold motor rotor with fingers of the left 
with the extension upwards. Hook lower end of spring 
(15) over edge of rotor shaft drive pulley and with a 
downward twisting effort in a direction to unwind or 
enlarge the inside diameter of the conversion spring 
(15) force down over entire pulley length. The exten- 
sion which is provided for ease of assembly only, should 
then be sprung away from the pulley sufficiently to 
allow it to be snipped off with a pair of diagonals, at 
the spring surface so no protrusion will remain to 
impair operation of the drive pulley. The motor 
shaft pulley thus enlarged will provide proper turntable 
speed with the motor operating on 50 cycle current. 

NOTE II 
RC -50 is standard 60 cycle record changer with Alden 

type socket for A.C. connection. 
RC -51 is standard 60 cycle record changer except 

spring bushing has been added to motor shaft to 
increase size and provide correct speed on 50 cycle. 
Same A.C. connection as RC -50. 

RC -52 is standard 60 cycle record changer with 
standard A.C. cord and plug. 

RC -53 same as RC -52 except with 50 cycle bushing 
added as on RC -51. 
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RADIO PRODUCTS CORP. 

TOP VIEW - COMPLETE 

BOTTOM VIEW 
GEAR AND BEARING ASSEMBLY REMOVED 

MOUNTING HARDWARE 
RC4010 Record changer mount- 

ing spring, lh doz $ .10 

RC7017 Record changer mount- 
ing screw .05 

P4781 Record changer mount- 
ing bracket .10 

P4694 Record changer mount- 
ing bracket (Slide -A - 
Way only) .10 

MODELS RC50, RC51, 
RC52, RC53 

1 RC -6000T Turntable only $1.70 
2 RC -3025 Turntable nut .15 
3 GA -35 Offset center post 1.35 
4 GA -31 Complete record chang- 

er post 3.00 
5 RC -5003 Record clamp (Plastic) .20 
6 RC -5002 Record changer shelf 

cap (Plastic) .15 
7 RC -2003 Record shelf support 

post .65 
8 RC -2005 Pickup arm support 

post .66 
9 GA -32 Complete pickup arm 

assembly 7.75 
10 Needle screw (Phillips 

type head) .15 
11 RC -6008 Lifetime needle 1.50 
12 RC -5001 Knob (Plastic) .10 
13 RC -5000 Escutcheon (Plastic) .20 

49 P-2328 Spring washer $ .05 
50 GA -15 AC switch lever and 

stud assembly .26 
51 P-4626 Tinnerman clamps for 

mounting escutcheon 
.(13) 3 doz.) .05 

52 RC -4012 Reject lever .10 
53 RC -4003 Reject lever spring .05 
54 GA -27 Pickup arm mover as- 

sembly (with parts 
below to 59, inclusive 1.60 

55 RC -7002 8-32x1" slotted screw, 
headless .05 

56 RC -7024 Hex. nut (% doz.) .05 
57 P-2729 Set screw (% doz.) .05 
58 RC -4018 Lead in spring .05 
59 RC -7016 8-32x%" Fil. head 

screw (% doz.) .05 

60 (RC -3034 Raising pin Ì .10 
j P-1399 Horseshoe washer 

61 RC -7029 Pickup arm support post 
mounting nut .05 

62 RC -1030 Lead in spring, hook - 
plate .05 

63 G-29 "Z" Bracket assembly .30 
64 RC -4013 "Z" Bracket spring .05 
65 RC -3027 "Z" Bracket mounting 

stud .10 
(P-206 8-32x%" Round 

head screw 
661P-993 Hex. nut (Set) .05 

P-214 Lockwasher 
P-269 A Washer 

67 RC -1006 Lever link .05 
68 RC -4001 Lever link spring .05 
69 G-28 "U" Bracket assembly 

(complete with set 
screw) .25 

70 P-2692 "U" Bracket set screw, 
only (% doz.) .05 

71 RC -7000 Size change adj. 
72 P-993 Size change adjusting $ 

lock nut 

73 GA -12 Size change lever as- 
sembly (complete 
with screw & lock 
nut) .25 

74 RC -4002 Size change lever spring .05 
75 GA -34 Wire detent spring and 

bracket .25 

.05 
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MODELS RC50, RC51, 
RC52, RC53 RADIO PRODUCTS CORP. 

TOP VIEW - 1, 2, 3, REMOVED 

BOTTOM VIEW - COMPLETE 

P-2437 6-32 x rl;" round 
head screw 

26 P-1466 Lockwasher ...(Set) 
P-825 Hex, nut 

14 RC -6000 M Motor only, 60 cycle 
(Type I or II) Type 
I shown $5.75 

15 50 cycle bushing (Fits 
over motor shaft, see 
note I) .15 

16 Idler wheel 1.00 
IP -1518 6/32x%" mount -1 

ing screws 1(3 each).10 P-1466 Lockwashers 
17(P-269 Washers 

Sleeves .05 
I Rubber grommets .05 

18 RC -7006 10-24 x %" mounting 
screws and lockwash- 
ers .05 

19 RC -7010 Cork washer .05 
20 RC -6003 Thrust bearing .75 
21 RC -3021 Pinion shaft .45 
22 RC -7027 10-32 - %" mounting 

screw and lockwash- 
er .05 

23 P-4080 6-32 x '4" Sems type 
mounting screws (Pr.) .05 

24 RC -1029 Arm rest .10 
25 RC -5004 Arm rest cap (Plastic) .10 

.05 

27 RC -6002 AC switch and cover $ .45 
28 RC -1011 AC switch mounting 

bracket .05 
29 RC -4015 AC switch lever wire 

spring .05 
30 GA -24 Starting bracket assem- 

bly .25 
31 RC -3015 Starting bracket mount- 

ing stud .10 
32 RC -1025 Starting bracket mount- 

ing washer .05 
33 RC -2007 Size switch .10 
34 RC -4007 Size Switch Mtg. 

Spring .05 
35 RC -2000 Large gear and cam 

(Springs [35A1 and 
135B1 attached) 2.00 

36 GA -25 Separating plate and 
reset bracket .._ .35 

37 RC -7027 10-32 x %" mounting 
screws and lockwash- 
ers (Pair) .05 

38 RC -7006 10-24 x %" mounting 
screws and lockwash- 
ers (Pair) .05 

39 GA -33 Bearing assembly .75 
40 G-30 Size cam assembly 

(Complete with set 
screws) .35 

41 RC -7021 Hex head set screws 
(only) (34 doz.) .05 

42 RC -3032 Spacer .05 
43 RC -7029 Mounting nut .05 
44 GA -13 Detent cam spring and 

bracket assembly 
(complete with screw 
& lock nut) .30 

P-1098 Adjusting screw 
45 6-32x%" .05 

P-825 Adjusting lock nut .05 
46 RC -6006 Soldering panel .05 

RC -6009 AC cable and Alden plug 

47 jII 
for RC50 and 51 (as 
shown), see Note II .35 

RC -4894 AC line cord and plug 
for RC52 and 53 .55 

48 P-1692 AC cable clamp .05 
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9K 91 9M 911 90 9P 

Dao -31e ase OSA 15 

RADIO PRODUCTS CORP. MODELS RC50, RC51, 
RC52, RC53 

9 GA -32 Complete pickup arm 
assembly $7.75 

9A RC -2004 Pickup arm casting .85 
9B RC -6001 Pickup crystal cartridge 4.50 
9C Needle screw only 

(Phillip's type head) .15 
9D GA -21 Pickup lower mounting 

bracket and sleeve .50 
9E RC -4004 Pickup arm adjusting 

spring .05 
9F P-3423 Washer (1 doz.) .05 
9G RC -4005 Pickup arm tension 

spring .05 
9H RC -7026 Mounting screw (Pick- 

up crystal cartridge) 
(Pair) .05 

9I RO -7001 Pickup arm adjusting 
screw .05 

9J P-270 A 4-36x1/4" Screw (1L doz.) .05 
9K RC -1023 Bakelite washer (/ dz.) .05 
9L RC -7013 Lockwasher ..._(1/2 doz.) .05 
9M RC -7018 Pickup arm adjusting 

washer (/ doz.) .06 
9N RC -1013 Pick arm upper mount- 

ing bracket .10 
90 RC -3008 Pickup arm pivot pin .05 
9P RC -7008 Rubber grommet.. (Pair) .05 

4 GA -31 Complete record chang- 
er post 3.00 

45 4A GA -17 Mounting shelf plate 
and sleeve .60 

4B RC -2002 Record changer shelf .50 
4C RC -4000 Record clamp spring .05 
4D RC -3002 Record clamp spring pin .05 

4A 4E GA -18 Small cam and shaft .25 
4F RC -1001 Record remover .25 
4G P-7013 Lockwasher ....(½ doz.) .05 
4H P -270-A 4-36x1/4" screw (1/z dz.) .05 
5 RC -5003 Record clamp (plastic) .20 
6 RC -5002 Record changer shelf 

cap (Plastic) .15 

2 RC -3025 Turntable nut $ .15 
19 RC -7010 Cork washer (Pair) .05 
20 RC -6003 Thrust bearing .75 
21 RC -3021 Pinion shaft .45 
21A RC -3024 Pinion gear ferrule .10 
21B RC -2001 Pinion gear .20 
21C RC -7007 Allen head set screw .10 

GA -22 Large gear assembly 
(with parts below to 
35F, inclusive) 3.75 

30 GA -24 Starting bracket assem- 
bly .25 

31 RC -3015 Starting bracket mount- 
ing stud .10 

32 RC -1025 Starting bracket mount- 
ing washer .05 

33 RC -2007 Size switch .10 
33A RC -3013 Size switch stud .05 
34 RC -4007 Size switch mounting 

spring .05 
35 RC -2000 Large gear and cam 

(Springs 35A and 35B 
attached) 2.00 

35A RC -4008A Starting bracket spring .05 
35B RC -4009 Trigger bracket spring .05 
35C RC -3018 Ejector roller .10 
35D RC -3019 Ejector roller stud .05 
35E RC -3016 Trigger bracket stud .05 
35F RC -1016 Trigger bracket .15 
35G RC -3017 Large gear mounting 

post .20 
35H RC -1023. Bakelite washer..(Pair) .05 
36 GA -25 Separating plate and re- 

set bracket .35 
37 RC -7027 10-32 x %" mounting 

screws and lockwash- 
ers (Pair) .05 

38 RC -7006 10-24 x %" mounting 
screws and lockwash- 
ers (Pair) .05 

39 GA -33 Bearing assembly .75 
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MODELS R12, R16 REK - O- KUT CORP. 

e 

/15 '/ Í,'/ ;"s ;1` ( ti; (r w lab aliir i f 
/ 
ré; 

III 

1-Worm Spindle 
2-Spindle Collar 
3-Feedacrew 
4-Feedacrew nut 
5-Slide bar 
6-Stop pin 
7-Cutter 
8-Cutter mount 
9-Cutter spring 

10-Cutter adjusting screw 
11-Cutter adjustment nut 
12-Cutter spring bracket 
13-Cutter carriage 
14-Carriage spring 
15-Carriage spring cap 
16-Carriage spring pin 
17-Carriage spring locknut 
18-Back Bar 
19-Bearing bracket 
20-End bracket 
2I-Swivel bracket 
22-End support 
23-Slide bushing 
24-Feedscrew bearing 
25-Feedscrew bearing 

locknut 

MOUNTING DIRECTIONS 
1. Insert brass drive pin in turntable as per instructions on stroboscope template 
2. Place record on turntable. 
3. Place REK-O-KUT on record so that spindle (1) fits over turntable shaft and drive pin. HOLD SPINDLE FLUSH TO RECORD. 
4. Place cork spacer on record near outer edge under slide bar (5). 
5. Place end support (22) on motor board. Loosen set screw in slide bushing 

(23); lift REK-O-KUT to permit slide bar (5) to rest on cork. Hold spindle 
flat while tightening set screw on slide bushing. 

6. Fasten end support to motor board with three screws (use No. 10 wood or machine screws as needed). 
7. Before final tightening of screws on motor board, lift spindle from record and replace. Spindle should drop over turntable shaft and drive pin freely. 

Fasten end support screws tightly. REK-O-KUT should now be resting flush 
on record and should be parallel to turntable. 

LUBRICATION 
Keep REK-O-KUT lubricated with light machine oil or light vaseline as indicated. 

OPERATION 
The REK-O-KUT rec- 

ords inside out on ace- 
tate only. Place thumb 

'i I 't' of right hand on cutter 
and grip carriage with 
index and third fingers, 
as illustrated, so that 
cutter carriage shaft 

comes between the index and third fingers. Move 
carriage to pin stop on slide bar. Start turntable, 
lower carriage on feedscrew and then lower the 
head gently on the record. The REK-O-KUT is now 
operating. Upon completion of the recording, lift 
carriage as far back as it will go. This will permit 
spring lock to catch and hold carriage firmly in 
place. 

Your REK-O-KUT and cutter have been care- 
fully set and adjusted at the factory for proper 
recording. However, for varying conditions and 
thicknesses of records, the pressure on the cutting 
stylus will have to be varied. This is done by 
loosening cutter adjustment nut (11) for deeper 
cuts and tightening for lighter cuts as required. 
The depth of your cut should be equal to about 
the thickness of a hair, which is approximately 
.0025". 

Should threads from the record catch in the 
working part of worm spindle, remove spindle by 
removing spindle collar (2) and turning spindle 
counterclockwise and pulling gently. Clean out 
all threads and replace spindle and spindle collar. 
Make sure the spindle spins freely. 
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MODELS 101.208, 
101.210 

SEARS ROEBUCK CO. 
MODELS 101.205, 

101. 206, 

101.207 
Alphabetically arranged index letters are used in the illustrations and in the description to facili 

tate locating of parts in the illustrations. Parts with the prefix letter "A" will be found in the illus- 

tration of the top of the record changer. Parts with the prefix letter "B" and "C" will be found in the 

illustration of the bottom of the changer. Parts with the prefix letter "D" will be found in the illus- 

tration of the pickup arm control mechanism. 

DESCRIPTION OF OPERATION: 
To load the instrument with records, turn the changer blades AJ to the position as shown in the top 

view (counter -clockwise) and place a stack of ten 12" or twelve 10" records o the center spindle, allow- 
ing them to rest upon the lower changer blades. 

The operation of the changer mechanism is controlled by means of the single button AG on the base 

plate AK. Turn the button to point to Automatic. Then press down to start cycle. The changer will then 

automatically play all records in the order stacked. 

To remove records, after all have been played and the turntable switched off, lift each set of 

changer blades AJ slightly and turn them clockwise approximately one half a turn. Records can then be 

removed. 
To change records any time when the needle is on the record, merely press the control button down 

momentarily. 
To play records singly,turn changer blades AJ away from center of table, and turn the control button 

to Manual. 

There are three conditions which cause the mechanism of the instrument to trip and proceed through 

the change cycle. (i.e., automatically to remove the pickup arm from last played record, release the next 

record, and replace the pickup arm in its playing position. 

1. Pressing down control button AG rotates the reject rod BD. The bent end of BD (which is same as 

DC) strikes the ratchet casting DF, which isfastened to trip rod DE (BE in bottom view), rotating rod BE. 

This pivots the bent end of BE away from the end cf follower CL, allowing the heavy end of follower CL to 

drop, pivoting about its axis (which extends through follower arm BJ and drive arm CJ) and engaging it in 

the worm CN. The worm CN has a left and right thread which carries the follower CL to the opposite end 

of CN and returns it. This action through the axis pin of follower CL causes the pivoting of drive arm 

CJ and clutch arm CK about their common exis. 

The construction of drive arm CJ and clutch arm CK together with the clutch spring CG, provides pro- 

tection against breakage of the instrument or records in case of jamming. 

The clutch arm CE thrusts the drive link BL, actuating the blade bell crank B.(, and in turn the 

blade crank CE through tie bar CF which is riveted to the blade bell crank BM. This action operates the 

changer blades AJ. 

2. When a record has been played and the pickup arm has reached a definite distance from the center 

spindle following the spiral groove towards the center of the record, the stop adjusting screw DV in the 

pickup crank strikes the ratchet casting DF, which in turn rotates the trip rod DE, causing the engage- 

ment of the follower CL, etc. 

3. Records that have an eccentric groove inside of the playing or modulated grooves will give the 

pickup arm AC an oscillatory movement. This oscillation is transmitted to the pickup crank DT, which, 

when in the playing position, drags the pawl DU across the ratchet DF, with the pawl spring DS tending to 

hold the pawl DU straight out, and any back movement of the arm DA and crank DT causes the pawl DU to 

catch on the ratchet DF, pushing it away against the tension of ratchet spring DG and rotating trip rod 

DE. DE in turn releases follower CL, engaging it in worm CN, etc. 

The operation of the pickup arm DA (AC in top view) is controlled by the 

cam DW which is synchronized with the changer blades AJ. The rack link BH 

transmits action from the blade bell crank BM, through the rack DD, (BC in 

bottom view) to cam pinion DH. 

The determination of the set down position of the pickup arm AC originates 

at the selector AA. As the changer blades AJ pivot in operation, the selec- 

tor AA is intercepted by the edge of a record. This stops the rotation of 

the selector crank CC fastened to the selector, (CD in bottom view) and in 

turn the axial movement of selector rod CB (same as DP), said axial movement 

being caused by selector spring DM. 
The rod CB interferes with the arcial movement of the pickup crank DT, 

in accordance with the size of the record passing through the blades AJ, 
causing the cam follower DR to follow the outer groove or to be allowed to 
ride into the inner groove in the face of cam DVI. The outer groove con- 

trols the setdown position for 12" records, and the inner controls the 10" 

records. 

ADJU S TMENT S : 

Should the changer blades AJ be forceably turned out of proper adjust- 
ment, loosen the clamping screws in the blade crank CE and/or the blade bell 
crank BM, end with the machine in neutral at the end of a cycle or in the 
playing position, turn the blades so that the upper blades are equi -distant 
and within 1/8" of the edge of a 12" record. Then clamp screws securely. 
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MODELS 101.205, 
101.206, 
101.207 

SEARS ROEBUCK CO. MODELS 101.208, 
101.210 

To adjust the setdown position of tone arm, turn off the machine during 
cycle just before the pickup arm descends to a record, loosen the set screw 
in crank DT, and while holding the crank DT in place, turn the pickup arm 
AC until it is straight above the outside groove of the record. Then re - 
tighten the set screw. 

The adjustment Of the ratchet DF on 
selector crank CC on the switch button 
straight end of DC (BD in bottom view); 
selector CD are limited and are obvious 

CAM BA 

SUB FRAME BB 

CAM RACK BC 

REJECT ROD BD 

TRIP ROD BE 

MANUAL SP. BF 

MANUAL ROD BG 

RACK LINK BN 

FOLLOWER ARM BJ 

SWITCH CRANK BK 

DRIVE LINK BL 

BLADE BELL CRANK 8M 

SWITCH 8N 

SWITCH BRACKET BP 

CORD B PLUG BO 

BOTTOM OF CHANGER 

. 

_ 
- - 

PICKUP ARM CONTROL MECHANISM 

rod DE (BE in bottom view); the 
shaft; the small casting on the 
and the selector crank CC on the 
from the description of the cycle. 

CA PICKUP CORD 

CB SELECTOR ROD 

CC SELECTOR CRANK 

CD SELECTOR 

CE BLADE CRANK 

CF TIE BAR 

CG CLUTCH SPRING 

CH MOUNTING HOLES 

CJ DRIVE ARM 

CK CLUTCH ARM 

CL FOLLOWER 

CM MOTOR 

CN WORM 

CP BASE PLATE 

CO "TEE" NUTS 

DA PICKUP ARM 

DB RACK LINK 

DC REJECT ROD 

DD CAM RACK 

DE TRIP ROD 

DF RATCHET 

DG RATCHET SPRING 

DH CAM PINION 

DJ PICKUP ARM POST 

DK PICKUP CORD 

OL CAM BRACKET 

DM SELECTOR SPRING 

ON SELECTOR STUD 

DP SELECTOR ROD 

DQ CAM FOLLOWER SPRING 

DR CAM FOLLOWER 

DS PAWL SPRING 

DT PICKUP CRANK 

DU PAWL 

DV STOP ADJUSTING SCREW 

DW CAM 
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SEARS ROEBUCK & CO. MODELS 101. 340, 1 01 . 341 
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(Chassis 101.584,-1,-2,-3) SEARS ROEBUCK CO. 
SUBJECT: ADDITION OF SUFFIX NUMBER -3 TO 101.584 CHASSIS: 

MODELS 6346, 6346A, 
6446, 6446A 

(Chassis 101.584-4,-5) 
Assemblies identified as 101.584-3 are the same as 101.584 except that they use a dif- 

ferent tone arm and pickup cartridge, not interchangeable with the ones used in 101.584. The 
drawings below illustrate the tone arme and cartridges used in 101.584,-1,-2,-3. Be sure to 
give the proper part number and aleo mention the complete identification number including the 
dash number when ordering these parts. 

,C.. \ 

7---- 
- - t_ ,r, - - - - " 1016441953 , 

I 

4Tr ----- __ -- trr 

1016441706 
1016441710 

CARTRIDGE a ARM USED IN 101.584-2, -3 \ `,-.- 

1016441684 1016440935 

\IK\ 

1016440856 

CARTRIDGE a ARM USED IN 101.584, -1 

FOR CHASSIS 
(101.584,-1,-2,-3) ONLY 

SUBJECT: ADDITION OF SUFFIX NUMBERS -4 AND -5 TO CHASSIS IDENTIFICATION NUMBER 101.584: 

Chassis identified by the suffix number -4 are the same as those identified by the suf- fix number -1 except that the record changer unit has certain changes incorporated, as ex- plained below. 

Chassis identified by the suffix number -5 are the same as those identified by -3 except that the record changer unit has certain changes incorporated, as explained in the following paragraphs. 
The record changer design has been changed so that the adjustment, controlling the distance from the record pin at which the trigger will trip and the change cycle will begin, can be made through a hole in the top plate, marked "AR" in the photograph. Turn the screw head clockwise for earlier tripping; counter -clockwise for later tripping. (The effect is to alter the position of the Cam CJ which strikes the Trigger CP. It may be found that the cam has been revolved through a half turn; in this case, the above directions would apply only after the cam has been returned to the correct position by revolving the screw head half 

a turn.) 

In the original RL, under "ADJUSTING HEIGHT TO WHICH PICKUP ARM RISES", instructions were given that the arm should be adjusted to clear the stack of records by only 1/8". This dimension may be made 1/4". If the pickup is made to rise too close to the bottom record, the stud may never clear the groove in the cam gear and the arm will keep moving back and forth continuously. 

With the revised design, the following parte, contained in the Parte List of the original RL, are omitted. 
LOCATION FOR OTTER INFORMATION 

(See Photographe 
SEE WEBSTER MODEL 210 SELLING 

PRICE 
of Original RL) PART NUMBER DESCRIPTION EACH 

11 10164408051 Cam gear assembly 1.87 
13 10164408362 Guide arm assembly 2.74 
15 1016420874 Trigger spring .05 
16 1016440811 Trigger .13 
19 1016440873 Lock spring .02 
39 1016440806 Cam lever ..36 
78 1016440870 Reject rod .10 
93 10164408151 Lever hub assembly .38 

Required additions to the Parte List, shown in the following photographe, are: 
LOCATION SELLING PRICE 

CODE FART NUMBER DESCRIPTION EACH 

AI 10164409312 Pickup Support Bracket Assembly .17 
AK -BL 10164408011 Shelf Plate, Selector Plate 1.90 
CA 1016442413 Swivel Shaft and Head Assembly .57 
CH 10164408363 Swivel Tube and Trunnion Assembly 1.26 
CL 10164423442 Stop Lever and Trigger Adj. Assembly 1.61 
DF 10164408052 Cam Gear 1.87 
DI 10164423393 Sub -Plate and Gear Assembly (EJ) 6.33 
ED 10164409071 Changer Shaft Collar .46 
EJ 10164423393 Sub -Plate and Gear Assembly (DI) 6.33 
EP 1016443334 Rejection Rod Support .04 
FB 1016442414 Male Plug with 417002 Shell .08 
FE 1016443415 Shim - (Assortment) .01 
FI 1016442347 Rejection Rod .11 
FT 1016443417 Tone Arm Lift Plate .16 
FU 1016443418 Hinge Pin Spring .04 
FV 1016442351 Töne Arm Hinge Pin .04 

FOR CHASSIS 
(101.584-4,-5 
ONLY 

PRICES SUBJECT 
TO CHANGE WITH- 
OUT NOTICE. 
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On each post you will see selecting arms. The 
position of these arms determines the setting for 
different size records. To set for 10 or 12 inch 

records, it is merely necessary to grasp the posts 
by the knobs at the top, lift, and turn until the 
10" or 12" arrows are pointing toward the center of 
the turntable. When in either the 10" or 12" posi- 
tion, the posts will snap into place except when 
they are held up by hand. Be sure to set both 
posts for the same size record. 

Figure (1) shows the Changer with the select- 
ing arms set for 10" records and ready to be 
loaded; the tone arm is in the rest position and 
the switch is in the "0FF" position. 

FIGURE (2) 

Figure (2) shows the Changer set for 12" rec- 
ords and ready to be loaded; the tone arm is in the 
rest position and the switch knob is in the "0FF" 
position. 

LOADING 

See that the selecting arms of both posts are 
turned toward the center of the turntable as in- 
dicated by the engraved arrows, and that both sets 
of arms are set for the same size (10" or 12") 
records as described in the preceding paragraph. 

Place the stack of records (up to fourteen 
10" or ten 12") over the center pin so that they 
will rest on the selecting arms. 

STARTING THE CHANGER 

1. Turn on the radio (allowing approximately 
30 seconds for the tubes to warm up) and throw the 
phonograph -radio knob, or control to the phonograph 
position. 

2. Move the switch knob on the record changer 
panel, (see Figure 3) to the "reject" position. 
The motor will start, the record changer will go 
into automatic operation, and, at the same time, 
the switch knob will of its own accord, move to the 
"automatic" position. 

FIGURE (3) 

SWITCH KNOB 

HOW TO REJECT A RECORD 

Move the switch knob on the changer panel (see 
Figure 3) to the "reject" position. You can do it 
at any time after the needle has come into contact 
with that record. 

PLAYING INDIVIDUAL COMMERCIAL RECORDS 

Should it be desired to play an individual 
record merely set up the machine as described above 
for the proper size (10" or 12" as indicated on the 
selecting arms), place the record on top of the 
arms as described under "Loading", and set the ma- 
chine in operation by means of the switch knob 
described under "Starting the Changer". In other 
words, play an individual record in the same manner 
as you would play a stack of that size. 

MANUAL OPERATION 

This changer can be operated manually (that is, 
as though the machine were an individual record 
player without any automatic features) by merely 
moving the switch knob to the "manual" position 
(see Figure 3). With the switch knob in this posi- 
tion the tone arm is perfectly free to move back 
and forth as the operator desires. Home recordings 
are best played in the manual position as well as 
old or odd sized records not intended for automatic 
usage. The change from "manual" operation to auto- 
matic operation is controlled solely by the switch 
knob shown in Figure 3 and the change can be made 
at any time. Should the change from "automatic" to 
"manual" be made while the mechanism is in the midst 
of a changing cycle, the machine will complete the 
cycle after which the tone arm will be free and in 
the manual operating condition. 

TURNTABLE DRIVE PIN 

For convenience in playing "home" or "instan- 
taneous" recordings, the turntable on your machine 
has been provided with retractable drive pin. This 
pin will project through a hole in one of the above 
type records to prevent slippage while that record 
is being played. The weight of a commercial record 
will depress the pin until it is flush with the 
turntable surface so that it has no effect. 

©John F. Rider 
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UNLOADING 

First switch off the motor by moving the 
switch knob to the "OFF" position (see Figure 3). 
Move the tone arm to the rest position by rais- 
ing it just enough so that the needle clears the 
record and move it to the extreme outside. A 
click will be heard and the tone arm will then 
remain in the rest position until the changer is 
again ready to be operated. (If the tone arm is 
in the midst of a change cycle, time should be 
allowed for the machine to complete this cycle 
and the needle to come to rest on the record be- 
fore the control knob is thrown to the "OFF" 
position.) Grasp each post by the control knobs 
at the top and turn them out of the way. 

FIGURE (4) 

Figure 4 shows the selector arms turned for 
unloading, the tone arm in the rest position, 
and the control switch in the "OFF" position. 

Lift the played records from the turntable, 
then return the posts to the proper playing posi- 
tion on the selecting arms (see Figures 1 and 2.) 
The Changer may then be loaded with a new stack 
of records according to the size shown on the 
selecting arms. 

USE OF TONE CONTROL 

If the radio through which this Changer is 
being played has a tone control switch, do not for- 
get to adjust it, as well as the volume control, to 
the position which best brings out the tonal quali- 
ties of the kind of records being played. 

TURNING OFF CHANGER 

1. Move the switch knob to the "off" position. 
(See Figure 3.) 

2. Lift the tone arm and move it to the rest 
position at the extreme outside of the changer 
panel. If the changer is going through a "change 
cycle" allow the tone arm to come to the playing 
position before attempting to place the tone arm in 
the rest position. If you prefer to turn of your 
Changer by the use of any other switch than the one 
on the Changer itself, be sure to turn it off while 
needle is resting upon a record; otherwise, the 
selecting arms cannot be correctly reset. 

3. To avoid warping of records, never leave 
records resting on the selector arms. 

IF CHANGER IS LEFT RUNNING 

No damage will be done if you forget to turn 
off Changer after it has played its entire load of 
records. It will simply repeat the last record 
until stopped or reloaded. 

FAILURE TO PLAY THE NEXT RECORD 

An old record may occasionally be found (made 
before the introduction of automatic changers) 
which does not carry the needle close enough to 
center -pin of turntable to set the changer mech- 
anism in operation. Should one of these old rec- 
ords be found in the stack, merely moving the 
switch knob to the "reject" position will in- 
stantly set the Changer mechanism in action 
again. Any need for doing this can be avoided by 
placing the old record at top of stack to be 
played, so that it will come into position last. 

CAUSE OF NOISY RECORDS 

A background of noise and scratching indicates 
worn records. Poor tone may be evidence of a worn 
needle. Some records will wear longer than others, 
even if kept equally clean. This is due not only 
to quality of manufacture, and care given the rec- 
ords, but also to the kind of music recorded. 

CARE OF RECORDS 

To insure long life for your requires only 
slight effort. Do not expose them to heat from the 
sun, nor to heat from nearby stoves or radiators. 
Store them preferably in albums, but in any case 
keep them always in a cool, dry place, resting 
vertically or horizontally. Remove dust and dirt, 
using soft cloth and light circular motion. If 
fluids are used for lubricating record surfaces, 
keep in mind that these often tend to attract dust, 
and extra effort is necessary to clean it off. 
Even a fine film of dust very often contains abra- 
sive particles which, when ground against the 
record surface by the steel needle, can cause very 
rapid wear of the recorded music. 

THE AUTOMATIC RECORD CHANGER UNIT IS CONSTRUCTED 
of a minimum number of working parts, and in oper- 
ation is simple and reliable. As with all mechan- 
ical articles, minor adjustments may be necessary 
at time by your authorized service man. 

CAUTION: The lead wire which emerges from the rear of the tone arm and goes down thru the metal base 
plate is so placed and arranged that it will not restrict the free movement of the tone arm across the 
record. It is important that this wire be free and loose at all times. Do not attempt to push the excess 
wire thru the panel. 
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J. P. SEEBURG CORP. 
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MODII. B J. P. SEEBURG CORP. 

FIGURE I - UNDERSIDE VIEW OF CHANGER MECHANISM 

ITE74 NO. 

1 

2 

3 

4 

5 

6 

PART NO. 

B -27356-A 
B-27050 
B-27098(*) 
B-27053(*) 
B-27094 
B -27349-A 

DESCRIPTION 

- Drive Gear Assembly . . . 

- Fiber Thrust Washer 
- Cam Drive Link Assembly 
- Cam Drive Link Stud 
- Roller 
- Roller Lever Assembly 

NO. USED 

1 

1 

1 

1 

1 

1 

7 J-22021 - 1/8" Snap Washer 3 

8 8-20065 - 3/16" Snap Washer 3 

9 B-27093 - Roller Lever and 12" Set Arm Spring 1 
10 B -27129-A - 12" Reset Arm Assembly 1 

11 B-27043(*) - Pinion Gear 1 

12 B-27048(*) - Stop Lever Spring 1 
13 J-22096(*) - Thrust Plate 1 

14 B-27085 - Panel Mounting Stud 4 

15 B -27346-A - Selector Shaft Assembly 2 

16 B -27345-A - Drive Crank Assembly 2 

17 B -27347-A(*) - Drive Link Assembly 1 
18 B -27131-A(*) - Spindle Housing and Bushing Assembly 1 
19 B-27049 - Drive Gear Shaft 1 

(*) See Fig. V for Detail Assembly 
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MODEL B 

J. P. SEEBURG CORP. 

FIGURE I I - UNDERSIDE VIEW OF CHANGER MECHANISM, DISASSEMBLED 

ITEM NO. PART NO. DESCRIPTION NO. USED ITEM NO. 

20 B-27029 - Manual and Reject Lever. . . 1 37 
21 10069 - Terminal Strip 1 38 
22 J-22136 - Shielded Wire 1 39 
23 J-22094 - Tone Arm Locator (and Latch) 

Spring 2 40 
24 B-27030 - Tone Arm Latch Lever . . . 1 41 
25 B -27552-A - Tone Arm Lever Assembly. . 1 42 
26 B-27028 - Connecting Link 1 43 
27 B-27005 - Tone Arm Lift Pin 1 
28 71177 - Cap Screw 1/4"-20 1 44 
29 B-27036 - Trip Shoe 1 45 
50 H-20129 - Booster Spring 1 46 
31 B -27353-A - Tone Arm Locator Assembly. 1 47 
32 B-27083 - Upper Slide Spring 1 48 
33 J-22365 - Lower Slide Spring 1 49 
34 8-27026 - A.C. Switch 1 50 
35 B -27354-A - Switch Plate Assembly. . . 1 51 
36 B -27355-A - Control Lever Assembly . . 1 

PART NO. DESCRIPTION NO. USED 

B-27075 - 12" Reset Lever 
J-22121 - 12" Reset Lever Spring . . 

B -27130A(*)- Spindle and Pinion Gear 
Assembly 

J-22406(*) - Turntable Spindle Assembly 
B-27057 - Clutch Engagement Lever. . 

B-27047(*) - Stop Lever Pivot Pin . . . 

B-27097(*) - Drive Gear Stop Lever Assem- 
bly 

B -27351-A - Trip Lever Assembly 
B-27060 - Trip Lever Shoulder Screw. 
B-27088 - Retard Lever Shoulder Screw 
B-27067 - Retard Lever Spring 
B-27063 - Trip Dog Spring 
B-27065 - Tone Arm Retard Laver 
B-27092 - Trip Lever Spring 
B-27058 - Clutch Engagement Lever Pin 

(*) See Fig. V for Detail Assembly View 

1 
1 

1 
1 

1 

1 
1 

1 
1 
1 
1 
1 

1 

1 
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MODEL B 

J. P. SEEBURG CORP. 

FIGURE III - TOP VIEW OF RECORD CHANGER 

ITEM NO. PART NO. DESCRIPTION NO. USED 

52 J-22278 Turntable 1 
53 B-27079 Control Knob . . . . , 2 
54 B -27132-A Selector Arm and Blade Assembly 

No. 1 1 
55 B -27133-A Selector Arm and Blade Assembly 

No. 2 1 
56 H-20014 Thrust Washer 4 
57 B-27507 Tone Arm 1 
58 B -27137-A(*) - Tone Arm Mounting Assembly . . . 1 
59 B-27090 Tone Arm Cartridge 1 
60 Retractable Pin 1 
61 J-22063 12" Set Rod 1 

(*) See Detailed Assembly View Fig. VI 

©John F. Rider 



563 

MODEL B 
J. P. SEEBURG CORP. 

FIGURE IV - TOP VIEW OF RECORD CHANGER, DISASSEMBLED 

ITEM NO. PART NO. DESCRIPTION NO. USED 

62 J-22099 - 12" Selector Blade 2 

63 B-27110 - Motor Assembly 1 

64 J-22266 - Motor Mounting Bushings 3 

65 J-22144 - Motor Grommet 3 

66 1-22143 - Motor Idler Pulley 1 

67 B-27018 - Switch Control Knob 1 

68 B-27074 - Control Escutcheon 1 
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MODEL B 

FIGURE 

J. P. SEEBURG CORP. 
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MODII. B 

J. P. SEEBURG CORP. 

FIGURE VI - TONE ARM MOUNTING ASSEMBLY 

TONE ARM BRACKET 
ASSEMBLY #5--.272.3C0 

TONE ARM ADJUST. SCREW 
#H- 20157 

GROMMETS (2 REgJ 78008 

SLEEVE 2 REQ. 
J-22226 
5C REW5 6-32x3/5 
TONE ARM LIFT PIN 

THRUST WA5HERS-H-20014 

THRUST BEARING ASSEM. 

//-2O5/3 

TONE ARM BRACKET 
LOCK SPRING 

TONE ARM SHAFT 
ASSEMBLY 
-HINGE PIN 

COUNTER -BALANCE 
SPRING - B-27020 

TONE ARM POST 

ITEM NO. PART NO. DESCRIPTION NO. USED 

1 78008 - Grommet 2 

2 H-20014 - Thrust Washer 2 
3 H-20157 - Tone Arm Adjusting Screw 1 
4 H-20513 - Thrust Bearing Assembly 1 
5 J-22226 - Sleeve 2 

6 B-27020 - Counter Balance Spring 1 
7 B-27136 - Tone Arm Bracket Assembly 1 

©John F. Rider 
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MODF:T, B 
J. P. SEEBURG CORP. 

FIGURE VII MOUNTING PARTS 

5UB PANEL 

UPPER MTG. SPRING 
H-201 43 

PANEL MTG. 5 TU D 

---- 
iL _ 

PART NO. 

LOWER' MTG. SPRING 
H-20198 

SPECIAL CLAMP NUT 
H--20/99 

DESCRIPTION NO. USED 

H-20143 - Upper Mounting Spring 4 

H-20198 - Lower Mounting Spring 4 
H-20199 - Special Clamp Nut 4 

(Panel Mounting Stud shown on Fig. I, Item 14) 

(NOTE: Some models use only the Upper Mounting Spring) 

FIGURE VIII - SKETCH SHOWING LOCKING OF 
LOCATOR LEVER IN MANUAL POSITION 

TOPYE ARM LOCATORA55'Y 
(ITEM 31) 

UPPER SL/DE 

UPPER SLIDE SPRING 
(;TEM3 2) 

John F. Rider 
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J. P. SEEBURG CORP. 

The lead wire which emerges from the rear of the tone arm 
and goes down through the metal panel us so placed that it unit 
not restrict the free movement of the tone arm across the 
record. It is important that this wire be free and loose at 
all times. DO NOT ATTEMPT TO PUSH THE EXCESS WIRE THROUGH THE 
PANEL. 

Holding the turntable while the motor is running will dam- 
age the mechanism - throw the switch knob to the "OFF" position 
before slowing doue or stopping the turntable. 

II. MANUAL OPERATION 

This changer can be operated manually (that is, as though the machine 
were an individual record player without any automatic features) by moving 
the control knob to the 'MANUAL' position (See Figure 4). With the con- 
trol knob in this position the tone arm is free of all automatic mechanism. 
The Selector Arms may be turned out of the way as shown In Figure 5, and 
discussed under 'UNLOADING". Rome recordings and old or odd sized recorde 
not intended for automatic usage should be played with the Control Knob 
in the "MANUAL' position. Should the change from "AUTOMATIC" to 'MANUAL" 
be made while the mechanism is in the midst of a changing cycle, the 
machine will complete the cycle after which the tone arm will be free and 
in the manual operating condition. 

Should it be desired to play an individual commercial record, set 
the Selector Arms as described above for the proper size (10 -inch or 
12 -inch). Place the record on top of the arms as described under "LOADING' 
and start the changer as described under 'STARTING THE CHANGER". In other 
words, play en individual commercial record in the same manner as you 
would play a stack of that diameter. 

III. NOTES ON OPERATION OF THE RECORD CHANGER 

A. NOW TO REJECT A RECORD 

In the event that you do not care to listen to a particular record 
which is being played automatically, you may reject it at any time after 

the needle has come to rest on that record by pushing the Control Knob 
into the "REJECT' position and then releasing. 

B. USE OF RETRACTABLE PIN 

For making or playing "home" recordings, the turntable on your 
machine hat been provided with a retractable pin. This pin will project 
through a hole in the home recording blank to prevent slippage while 
that record is being played or made. The weight of a commercial record 
will depress the pin until it is flush with the turntable surface so 
that It has no effect. 

C. USE OF TONE CONTROL 

If the radio through which this Changer is being played has a tone 
control, do not forget to adjust it, as well as the volume control, to 

the position which beat brings out the tonal qualities of the kind of 
records being played. 

D. IF CHANGER IS LEFT RUNNING 

No damage will be done if you forget to turn off changer after it 

has played its entire load of records. It will simply repeat the last 
record until stopped or reloaded. 

E. FAILURE TO PLAY THE NEXT RECORD 

An old record may occasionally be found (made before the Introduction 

of automatic changers) which does not carry the needle close enough to 

center of turntable to set the changer mechanism in operation. Should 

one of these old records be found in the stack, moving the Control Knob 

to the "REJECT' position will instantly set the changer mechanism in 

action again. Any need for doing this can be avoided by placing the old 

record at top of stack to be played, so that it will come into position 

last. 

VII. OPERATION OF THE RECORDER MECHANISM 

A. INSERTION OF CUTTING NEEDLE 

The recorder arm, shown on a preceeding page in Figure 12 may be 

raised to a nearly vertical position for easy Insertion of the "cutting" 

or 'recording" needle. Additional information on recording needles 

will be given in another section. 

MODEL SR (MODIFIED) 

a. Insert the needle as far as possible into the cutter head. 

b. Be sure that the needle is no positioned that the needle screw 
tightens against the flat on the needle thank (See Figure 22). 

c. See that the needle screw is firmly tightened. 

G. ENDING THE CUT 

At the conclusion of the recording, the Recorder Arm Control Lever 
should be raised up and thrown back to the disengaged position and the 
entire recording arm swung out until it lies along the outer edge of the 
panel. The Recorder Arm Control lever can then be lowered to the horizontal 
position in order to lock the recording arm in its rest position (see 
Figure 12). 

D. ADJUSTING VOLUME CONTROL 

After first allowing the needle to cut two or three quiet grooves, 
turn up the volume control, slowly, until the desired volume level has 
been obtained; the correct level to be used while recording is discussed 
in detail under the title "Recording Level". 

Insofar as possible this volume control setting should be determined 
to some extent before actually starting the recording. At the end of the 
record slowly turn down the volume control and allow the needle to run a 

few quiet grooves before lifting it from the blank. Fading in and fading 
out the program by means of the volume control together with the quiet 
grooves at the start and finish of the record will result in a much more 
pleasing overall effect upon playback, particularly when recording from the 
radio since it is often necessary to start and stop during a program. 

VIII. ADJUSTMENTS 

Two adjustments ore provided: recorder arm height adjustment and depth 
of cut adjustment. The recorder arm height adjusting screw and the depth 
of cut adjustment knob are both shown on Figure 16. 

The recorder are height adjusting screw controls both the recorder arm 

height and the cutting needle angle. The depth of cut adjustment controls 
the depth of cut by varying the needle pressure. The method and purpose 
of these adjustments are explained in the sections immediately following. 

IX. ADJUSTING RECORDER ARM HEIGHT 

The height of the recorder arm can be varied by means of the slotted 
screw head which is on the top of the recorder arm and toward the back, 
approximately flush with the surface (See Figure 16). In order to make 
this adjustment, it is necessary to insert a cutting needle, and with 
the switch knob turned "OFF" and a record blank on the turntable, place 
the recorder arm in the cutting position. Now, raise or lower the recorder 
arm by means of the above mentioned adjustment screw until the needle screw 
Is slightly below center in the slot at the front end of the recorder 
arm. Figure 16 shows this needle screw in the normal, correct position. 

The purpose of this adjustment is to allow sufficient up ana down 
movement of the cutter head so that it can follow minor variations in 

the record surface during cutting. The movement of the needle screw in 

the slot while recording is a good indication of the flatness of the 
recording blank being cut. Warped or uneven recording blanke will cause 
excessive up and down movements of the cutter head, as indicated by the 
needle screw; be sure that this needle screw does not touch at the top 

or bottom of the slot while recording. 

The same adjusting screw which controls the recorder arm height can 

also be used to change the angle of the cutting needle. This adjustment 

is described in a following section. 

NEEDLE PRESSURE 

The pressure on the cutting needle can be varied by means of the 
chrome -plated knob on top of the Recorder Arm (See Figure 15) and it 

controls the depth of cut. This knob has engraved upon it the letters 
"L", "M" and "R", indicating light, medium and heavy pressures and pro- 
vides an easy means of compensating for different types of needles and 

blanks. 

©John F. Rider 
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MDDEL BR (MODIFIED) 

Fig. (2) shows the 

Changer set for 12 inch 
records and ready to be 
loaded. The tone arm 
is in the rest position 
and the switch knob is 

in the "OFF" position. 

J. P. SEEBURG CORP. 

Figure 2 

Figure I 

Figure 5 

Fig. (1) shows the 
Changer with the selec- 
tor arms set for 10 
inch records and ready 
to be loaded. The tone 
arm is in the rest 
position and the switch 
knob is in the "OFF" 
position. 

Fig. (5) shows the 
Selector Arms turned for 
unloading, the tone arm 
in the rest position, and 
the switch knob in the 
"OFF" position. 

©John F. Rider 
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NOTE: FORWARD 
POSITION OF 

RECORDER ARM 
CONTROL LEVER TO 

LOCK RECORDER ARM 
IN "REST"" POSITION. 
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CAREFULLY LOWER 
RECORDER ARM 
CONTROL LEVER 

INTO POSITION SHOWN 
TO START RECORDING 

©John F. Rider 
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MODEL C 
J. P. SEEBURG CORP. 
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J. P. SEEBURG CORP. 

FIGURE I - TOP VIEW OF RECORD CHANGER 

MODEL C 

ITEM PART NO. DESCRIPTION NO. REQ. 

1 C-29048 - Turntable 1 
2 72025 - Thrust Washer 2 
3 C-29135 - Selector Knob 2 
4 C -29156-A - Record Support Arm, Blade and Shaft 

Assembly (See Fig. VII for Details) 2 
5 B-27091 - Plug Button 2 
6 B-27074 - Control Escutcheon 1 
7 C-29136 - Switch Control Knob 1 

©John F. Rider 
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MODLE. C J. P. SEEBURG CORP. 

FIGURE II - TOP VIEW OF RECORD CHANGER, DISASSEMBLED 

ITEM PART NO. NO. REQ.. DtSCRTPTION 

1 C -29161-A - Spindle, Pin and Ball Assembly. . . . 1 
2 C-29027 - Tone Arm Pickup Wire 1 
3 C -29150-A - Tone Arm Shaft and Bracket Assembly . 1 
4 B-27090 - Tone Arm Cartridge 1 
5 C -29153-A - Tone Arm 1 
6 78008 - Grommet 2 
7 C-29128 - Tone Arm Adjusting Lock Spring. . . . 1 
8 71051 - Tone Arm Height Adjusting Screw . . . 1 
9 C-29016 - Tone Arm Lift Pin 1 

10 C-29127 - Tone Arm Counter Balance Spring . . . 1 
11 J-22144 - Motor Mounting Grommet 3 
12 J-22266 - Motor Mounting Bushing 3 
13 C-29028 - Motor Assembly 1 
14 J-22143 - Motor Pulley 1 

©John F. Rider 
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t1ODEl. C 
J. P. SEEBURG CORP. 

FIGURE III - BOTTOM VIEW OF RECORD CHANGER 

ITEM PART NO. DESCRIPTION NO. REQ. 

1 H-20198 - Panel Mounting Spring 4 
2 C-29114 - Spring Retainer Cup 4 
3 79024 - Rivet 4 
4 C-29074 - Drive Gear Shaft 1 
5 C-29088 - Clutch Engagement Lever Pin 1 
6 C-29087 - Clutch Engagement Lever 1 

7 10069 - Terminal Strip 1 
8 C-29077 - *Drive Gear Stop Lever 1 
9 C-29067 - *Stop Lever Shoulder Rivet 1 

10 C-29086 - *Stop Lever Spring 1 
11 C -29125-A - *Spindle Housing and Stop Lever Assy. 1 
12 C-29090 - *Thrust End Spindle Bearing Retainer. 1 

NOTE: *See Fig. VI for Detailed Assembly View. 
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MODII. C 

ITEM PART NO. 

J. P. SEEBURG CORP. 

FIGURE I V - BOTTOM VIEW OF RECORD CHANGER, 
DISASSEMBLED, SWITCH "OFF" 

DESCRIPTION 

1 C-29018 - Tone Arm Latch Lever 
2 J-22021 - "C" Washer 
3 C-29155 - Drive Link and Crank 

Assembly 
4 C-29079 - Drive Link 
5 C-29083 - Drive Crank Shoulder 

Rivet 
6 C-29105 - Drive Crank 
7 C-29129 - Drive Pawl Spring. . 

8 C-29118 - Drive Pawl Shoulder 
Rivet 

9 C-29112 - Drive Crank Pawl . 

10 C-29036 - Ratchet washer 
11 B-27092 - Trip Lever Spring. . 

12 C-29089 - *Spindle Bearing Re- 
tainer 

13 C -29158-A - *Spindle and Gear 
Bracket Assembly 
(Complete) 

*See Fig. VI 

NO.REQ. ITEM PART NO. DESCRIPTION 

1 14 C -291627A - Trip Lever Assembly. 
3 15 C-29100 - Trip Lever Shoulder 

Screw 
1 16 B-27063 - Trip Dog Spring 
1 17 C-29063 - Manual and Reject Lever 

18 C-29059 - 12" Set Slide 
2 19 C-29060 - 12" Set Lever 
2 20 C-29113 - 12" Set Cam 
2 21 C -29160-A - Main Control Slide As- 

sembly 
2 22 B-27026 - Switch 
2 23 C-29011 - Trip Shoe 
2 24 C -29151-A - Tone Arm Lever Assembly 
1 25 C-29019 - Tone Arm Locator . 

C-29117 - 12" Set Cam Pin (Not 
3 shown - used with 

Item 20) 

for detailed assembly view. 

NO.REQ, 
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MODII. C 

J. P. SEEBURG CORP. 

FIGURE V - BOTTOM VIEW OF RECORD CHANGER, DISASSEMBLED, 
SWITCH "ON"; "MANUAL" POSITION 

ITEM PART NO. DESCRIPTION NO. REQ. 

1 
2 

C-29130 
C -29122-A 

- Tone Arm Locator and Latch Spring . . 

- Drive Gear and Cam Assembly 
1 
1 

3 B-27067 - Retard Lever Spring 1 

4 B-27065 - Tone Arm Retard Lever 1 

5 B-27088 - Retard Lever Shoulder Screw 1 

6 C-29133 - Lower Slide Spring 1 

7 C-29061 - 12" Reset Lever Spring 1 

8 J-22094 - Detent Arm Spring 1 

9 J-22058 - Upper Slide and Reset Slide Spring. 2 

10 C-29131 - Switch Spring 
11 H-20129 - Booster Spring 1 

12 B-27028 - Connecting Link i 

©John F. Rider 
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MODEL C 

J. P. SEEBURG CORP. 
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MODEL J Series 
(Early) J. P. SEEBURG CORP. 

GENERAL INSTRUCTIONS 

1. FUNCTION OF RECORD CHANGER WHEN IT IS GOING THRU A CHANGE CYCLE -- 

The Model "J" Record Changer plays and automatically changes 14 or less 
ten -inch records or 10 or less 12 -inch records. 

The Record Changer is started by turning the switch control knob, 
(Item 65, Fig. 4) to "ON" this starts the motor and moves trip rod (Item 32, 
Fig. 1), which rotates trip lever assembly (Item 20, Fig. 1), causing it to 
disengage from Engagement Clutch Cam, (Item 79, Fig. 2). The Engagement 
Clutch Cam will then rotate due to tension from spring, (Item 27, Fig. 1). 
This causes it to contact the pin on the top side of Drive Gear Assembly, 
(Item 4, Fig. 1) as it rotates, and in turn, moves the Drive Link Assembly, 
(Item 31, Fig. 1), and the Selector Shaft Crank Assembly #1 and #2 to the 
position shown in Fig. 2. Also the tone arm reset link (Item 80, Fig. 2), 
has moved to where it has released the latch, (Item 18, Fig. 1), and carried 
the tone arm to its extreme outward position. The Tone Arm lifter link (Item 
81, Fig. 2), has raised the tone arm to its extreme height, by means of the 
Lifter Plate Assembly, (Item 21, Fig. 1). The tone arm is kept from "float- 
ing" free by the friction of the Tone Arm Brake Spring which also compresses 
the tone arm booster spring, (Item 13, Fig. 1) due to its very light tension. 

The Drive Gear Assembly (Item 4, Fig. 1), continues to rotate which causes 
the top pin to disengage from the Automatic Engagement Clutch Cam which is 
moved back to latch with the tone arm trip lever, and the lower pin to engage the 
drive link assembly, moving it back to its initial position. This swings in 
the tone arm to either the 10 -inch or 12 -inch record playing position and low- 
ers it to the record. At the same time it releases the Tone Arm Brake Spring 
allowing the Tone Arm Booster Spring to act. 

2. PHONOGRAPH NEEDLES -- 

Various types and kinds of needles are available for use in phonograph 
tone arms. 

For playing ten or more records at one setup with this Record Changer, no 
attempt should be made to use ordinary needles with steel or fiber points since 
continued use of worn needle points will damage the records being played. 

Any needle can be used that is designed to play 15 or more records. 

It is well to keep in mind that even if the amplifying system, speaker and 
tone arm are of the best quality, a poor needle will result in poor reproduc- 
tion of music. 

There are a number of good semi -permanent types of needles on the market 
which are rated in number of plays. It is usually more economical to use one 
of these needles which is rated at 1000 plays or more. 

It is very important to remember not to remove and then replace any needle 
that has been used. 

3. CHASSIS MOUNTING 

On the bottom surface of the panel are four mounting studs, each threaded 
to take a 1/4-20" machine screw. The mounting panel rests on four tapered coil 
springs, the small end of each spring is pressed over a mounting stud and the 
large end of each spring fits into a socket in the top surface of the mounting 
shelf in cabinet. 

Four spacing blocks 1/2" thick and with a 5/8" hole are fastened to the 
lower side of tae mounting shelf. The 5/8" hole in each is centered with the 
center of the 7/16" screw clearance hole. These are to be provided and located 
on the lower side of the mounting shelf into which each of the lower mounting 
springs are to fit. 
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(Early) J. P. SEEBURG CORP. 
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Figure 1 

e®®®8 
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Figure 2 

J. P. SEEBURG CORP. 

(16 
:0 19 18 17',t7é- 

MODEL J Series 
(Early) 

MODEL "J" RECORD CHANGER 

ITEM 
NO. PART No. 

Fig. 1 

NO. 
DESCRIPTION USED 

1 J-22096 Spindle Thrust Plate 1 

2 J-22808 Spindle Bearing Housing Assy. 1 

3 J-22010 Drive Pinion 1 

4 J-22810 Drive Gear Assy. 1 

5 J-22149 Panel, Post & Stud Assy. 1 

6 F-1063 Selector Shaft Collar 1 

7 J-22803 Selector Shaft Crank Assy. 
Post #1 1 

8 72021 Flat Washer 3 

9 H-20065 "C" Washer 3 

10 J-22041 12" Set Link 1 

11 J-22121 12" Reset Link Spring 1 

12 J-22147 Tone Arm Locator & Bushing 
Assy. 1 

13 H-20129 Tone Arm Booster Spring 1 

14 J-22036 Tone Arm Locator Shoe 12" 1 

15 J-22037 Tone Arm Locator Shoe 10" 1 

16 J-22094 

,Tone 

Arm Locator Spring 1 

J-22038 Tone Arm Latch & Guide .17 
Bracket 1 

18 J22101 Tone Arm Latch Lever 1 

19 J-22807 Tone Arm Lever Assy. 1 

20 J-22812 Trip Lever Assy. 1 

21 J-22813 Tone Arm Lift Plate Assy. 1 

22 10380 Thumb Nut 1 

23 10355 Tone Arm Trip Shoe 1 

24 J-22058 Trip Lever Spring 1 

25 J-22136 Pickup Shielded Wire 1 

26 J-22116 Muting Switch 1 

27 J-22090 Clutch Spring 1 

28 72024 Flat Washer 1 

29 80035 Taper Pin 3 

30 J-22805 Selector Shaft Drive Crank 
Assy. Post #2 1 

31 J-22816 Drive Link Assy. 1 

32 J-22055 Trip Rod 1 

33 72024 Flat Washer 1 

34 J-22002 Drive Gear Stud 1 

35 J-22121 Switch Spring 1 

36 J-22102 Switch Mounting Bracket 1 

37 J-22103 Switch Retainer Bracket 1 

38 J-22118 Switch 1 

77 J-22067 Tone Arm Shaft 1 

78 J-22134 Reset Arm Stop Washer 1 

Fig 2 

39 J-22017 Clutch Reset Pawl Spring 1 

40 J-22016 Clutch Reset Pawl 1 

41 J-22123 Latch Lever Shoulder Screw 

43 J-22811 12" Set Arm Assy. 1 

79 J-22802 Engagement Clutch Cam Assy. 

80 J-22804 Tone Arm Reset Link 1 

81 J-22806 Tone Arm Lifter Link Assy. 1 
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MODEL J Series 
(Early) J. P. SEEBURG CORP. 
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J. P. SEEBURG CORP. 

SERVICE NOTES 

1. PICKUP DOES NOT INDEX PROPERLY ON TEN INCH OR TWELVE INCH RECORDS - 

MODEL JR Series 
(Early) 

(A) Adjustment for correct indexing of 10 -inch records: 

1. Swing tone arm outward until tone arm lever assembly, (Item 19, Fig. 1) 

latches with tone arm latch lever, (Item 18, Fig. 1) which is held to tone a 

shaft, (Item 77, Fig. 1) by two setscrews. 

2. Make sure these setscrews are tight and that there is a slight play between 

the tone arm lever assembly and the panel, (Item 5, Fig. 1). This will give 

proper clearance at ball race assembly, (Item 74, Fig. 3). 

The tone arm lever assembly, (Item 19, Fig. 1) is held against tone arm latch 

lever, (Item 18, Fig. 1) by the tension of tone arm locator lever spring, 

(Item 16, Fig. 1). 

3. Next loosen the clamping screw in the Swivel Bracket Assembly (Item 46, Fig. 

3). 

4. Now move tone arm, (Item 60, Fig. 4) until its outside edge is 1/8" from the 

outside edge of the panel (Item 5, Fig. 1) and retighten screw securely. 

2. RECORD CHANGER DOES NOT GO INTO ITS CHANGING CYCLE AT END OF RECORD -- 

(A) Worn or Damaged Stop Groove: If the stop groove in the record is worn out or 

damaged, discard such a record. 

(B) Cut-off Adjustment May Be Incorrect: The Record Changer should go into its 

changing cycle when the needle enters the stop groove and has traveled to within 

a distance of 1-7/8" from the center of the turntable shaft. 

If the Record Changer does not go into its changing cycle when the needle has 

reached the above mentioned distance, the Tone Arm Trip Lever Shoe, (Item 23, 

Fig. 1), should be moved toward the outside edge of the panel. To do this, it is 

necessary to loosen the thumb nut, (Item 22, Fig. 1), and then retighten after 

adjustment has been made. 

If the Record Changer goes into its changing cycle before the needle has reached 

a distance of 1-7/8" from the center of the turntable, the Tone Arm Trip Lever 

Shoe should be moved inward toward the center of the Record Changer. 

3. RECORD CHANGER DOES NOT GO INTO ITS CHANGING CYCLE WHEN SWITCH KNOB IS TURNED ON -- 

When the switch is turned to "ON" the Record Changer should start its changing cycle. 

If it does not, the following points should be checked. 

1. Make sure motor is running. 

2. Check Trip Rod, (Item 32, Fig. 1), to make sure it releases Trip Lever Assem- 

bly, (Item 20, Fig. 1), from Engagement Clutch Cam Assembly, (Item 79, Fig. 

2), when Switch Knob is being turned on. If Trip Lever Assembly is not re- 

leased, Trip rod should be shortened by bending until Trip Lever clears 

Engagement Clutch Cam Assembly, when Switch Knob is turned. 

©John F. Rider 
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MODEL JR Series 
(Early) 

3. Make sure that 
Clutch Reset Pawl, 
(Item 40, Fig. 2), 
clears Drive Link 
Assembly, Item 31, 
Fig. 1. 

. RECORD CHANGER CONTINUES TO 
REPEAT ITS CHANGING CYCLE 
WITHOUT PLAYING RECORDS --- 

(A) Trip Lever Assembly 
(Item 20, Fig. 1) does 
not latch in Engagement 
Clutch Cam Assembly 
(Item 79, Fig. 2), which 
may be due to causes 
listed below: 

1. Trip Rod (Item 32, 
Fig. 1), may be bent 
so that it is too 
short, holding Trip 
Lever Assembly from 
contacting Engagement 
Clutch Cam Assembly. 

J. P. SEEBURG CORP. 

Fig. 1 

2. Springs (Items 24 or 35, Fig. 1) may be disconnected. 

. NO SOUND WHEN NEEDLE IS ON MOVING RECORD -- 

1. Muting switch (Item 26, Fig. 1), may be out of adjustment. The contacts of 
this switch should be open whenever its long blade is not resting on the shoe 
of the Engagement Clutch Cam Assembly (Item 79, Fig. 2). If the contacts 
remain closed after the long blade has left the shoe, they should be adjusted 
by bending until there is a separation of approximately 1/32". 

Switch should be checked to make sure contacts are closed when long blade is 
resting on the shoe of the Engagement Clutch Cam Assembly. 

2. The lugs on the Muting switch may have been bent together. 

3. Pickup cartridge in Tone Arm may have been damaged or may be defective. 

. TONE ARM ADJUSTMENTS FOR 12" RECORDS -- 

1. Turn both Control Knobs until the arrows marked "12" are pointing toward the 
center of the turntable. 

2. Place a twelve inch record on the turntable. 

3. Start Record Changer and note where needle contacts record. Correct contact- 
ing is about 1/8" from the outside edge of record. 

© John F. Rider 
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43 

Fig. 2 

J. P. SEEBURG CORP. 

7. TONE ARM ADJUSTMENTS FOR 10" RECORDS - 

MODEL. JR Series 
(Early) 

4. Set Rod (Item 56, 
Fig. 3) is operated 
by Selector Arm 
(Item 61, Fig. 4). 

The 12" Set Link 
(Item 10, Fig. 1) 

operates as a stop 
when Record Changer 
is set for 12" re- 
cords. When Tone 
Arm Locator Assembly 
(Item 12, Fig. 1) 

contacts 12" Set 
Link the Tone Arm 
should be in the 
correct position to 
play a 12" record. 

If at this point, 
the position of Tone 
Arm is incorrect, 
loosen the screw 
which holds the Tone 
Arm Locator Shoe 12" 
(Item 14,Fig. 1) and 
move in either di- 
rection as required 
and tighten screw. 

1. Turn both knobs until the arrows marked "10" are pointing toward the center 

of the turntable. 

2. Place a 10" record on the turntable and start Record Changer. 

3. Note where needle contacts record. Correct contacting is about 1/8" from the 

outside edge of record. If contacting of needle is not correct as mentioned, 

loosen the screw which holds Tone Arm Locator Shoe 10" (Item 15, Fig. 1) and 

slide shoe in or out as required, then tighten screw. 

8. TONE ARM HEIGHT ADJUSTMENTS -- 

Set the Record Changer for ten -inch records, turn Switch to "ON" and allow Record 

Changer to go thru a changing cycle with no record on the Turntable. The clearance be- 

tween Turntable and the bottom surface of the Tone Arm should be approximately 1/8". 

Usually this clearance can be obtained by adjusting the Tone Arm Adjustment Screw (Item 
70, Fig. 3). It is well to check the following points before making any adjustment. 

Check clearance between Roller (Item 51, Fig. 3) and Selector Crank Shaft Assembly 

(Item 7, Fig. 1). There should be approximately 1/32" clearance at this point. If 

the clearance is greater, it would be due to the pressure on the Spring Washer (Item 

50, Fig. 3) being too great. This will prevent the Tone Arm Lifter Reset Spring (Item 
82, Fig. 3) from returning the Tone Arm Lifter Link Assembly (Item 81, Fig. 2) suffi- 

ciently. To relieve the pressure on the Spring Washer, lower the Selector Shaft 

Collar (Item 6, Fig. 1) slightly. 

©John F. Rider 
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MODEL JR Series 
(Early) 

. TONE ARM LOWERS ON RECORD TOO 
SUDDENLY --- 

If the Tone Arm lowers too 
suddenly, the Spring Washer (Item 
50, Fig. 3) which is located be- 
tween the Tone Arm Lifter Link 
Assembly (Item 81, Fig. 2) and 
Selector Shaft Crank Assembly 
Post (Item 7, Fig. 1) is not 
under sufficient pressure. The 
setscrews in the Selector Shaft 
Collar (Item 6, Fig. 1) should be 
loosened and the Selector Shaft 
Collar pressed upward slightly 
and set screws tightened. 

SERVICE NOTES 
(RECORDER) 

J. P. SEEBURG CORP. 

73 

Sd 

jsrt 

44 9s 

. FUNCTION OF MANUAL CONTROL BUTTON AND RELATIVE PARTS 

Fig. 3 

When Manual Control Button (Item 84, Fig. 4) is moved to the Manual Play -Back record- 
ing position, it moves the Manual Control Slide (Item 102, Fig. 1) which in turn moves 
Clutch Lock Slide (Item 103, Flg. 1) into a position which prevents Engagement Clutch Cam 
Assembly (Item 79, Fig. 2) from rotating. When Engagement Clutch Cam Assembly is in the 
above mentioned position and is not free to rotate, the Changer will not go into its 
changing cycle. 

Also when the Manual Control Button is in the above mentioned position, the Manual 
Control Slide has moved the Locator Lock Slide (Item 106, Fig. 1) into a position where 
it engages the Tone Arm Locator & Bushing Assembly (Item 12, Fig. 1) and prevents same 
from bearing against Tone Arm Lever Assembly (Item 19, Fig. 1) allowing the Tone Arm to 
swing freely without hindrance and without setting Changer into its changing cycle. When 
the Manual Control button is in the automatic position the Changer will function normally 
as an automatic record changer. 

. POSSIBLE MECHANICAL CAUSES OF POOR RECORDINGS 

(A) Threads from record cuttings getting down onto Rubber Idler drive wheel (Item 83, 
Fig. 4) and between drive wheel and motor pulley. This will cause very bad speed 
variation of the turntable and, of course, will result in very inferior record- 
ing. Cuttings may also wrap around motor shaft and cause motor to slow down or 
stop. 

To remove the record cuttings, the turntable should be lifted by applying an even 
lifting force at opposite edges of the turntable while the turntable spindle is 
gently tapped downward on its top end, and the record cuttings then removed. The 
Rubber Idler Drive Wheel should be taken off - this can be accomplished by un- 
snapping the small snap cotter ring and slipping Rubber Idler Drive Wheel off its 
shaft, after which all record cuttings can be removed. 

©John F. Rider 
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J. P. SEEBURG CORP. 
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83 

240DEL 'JR Series 
(Early) 

Note: It is very impor- 

tant that no grease or 

oil be gotten on the 

surface of the Rubber 
Idler Drive Wheel. 

(B) Tight pivot bearings: 

Check cartridge pivot 
screw (Item 108, Fig. 4) 

for binding. Also re- 
cording arm pivot screw 

(Item 107, Fig. 4) and 

Traverse arm pivot 
screws (Item 101, Fig. 
2). These bearings 
should all be free, but 

have no looseness or 
play. 

If the pivot screw, 
(Item 108, Fig. 4) of 

the Cutter Cartridge is 
Fig. 4 tight, the Cutter Cart- 

ridge cannot follow a 

slight up and down variation of the record or turntable. A record cut in this 

manner will, when played back, have a high scratch level, rough cutting and a 

tendency for the needle to jump from one groove to another. 

(C) Damaged Rubber Idler Drive Wheel (Item 83, Fig. 4) 

Rubber Idler Drive Wheel may have become damaged by: 

1. Allowing oil or grease to come in contact with same. 

2. By allowing turntable to drop and cut into the outside surface of 

the Rubber Idler Drive Wheel. 

3. Stopping the turntable by hand while the motor is running will cause 

a flat spot on the surface of the Rubber Idler Drive Wheel. 

Note: If the 'Rubber Idler Drive Wheel has been damaged in any of the above 

'mentioned ways, it should be replaced with a new one. 

(D) Vibration Reaching the Recorder While A Blank is Being Recorded: It is very im- 

portant the floor or the surface upon which the Recorder rests remain quiet as 

any vibration such as people walking across the floor or shaking of the instru- 

ment in which the Recorder is mounted will seriously effect the quality of the 

finished recording. 

(E) Recorder Not Level: It is very important that the Recorder is standing level. 

This can be checked by placing a small level on the turntable and checking same 

in two positions at right angles to each other and then leveling instrument in 

which Recorder is mounted. 

©John F. Rider 
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MODEL. JR Series 
(Early) 

(F) 

Bent or Damaged Turn- 
table Spindle: If the 
Turntable Spindle (Item 
59, Fig. 4) has been 
bent in shipment, or by 
someone exerting a heavy 
pressure on one side, it 
should be replaced with 
a new one. A bent Turn- 
table Spindle will cause 
the surface of the Turn- 
table to move up and 
down while it is turning 
and, of course, will 
seriously effect the 
quality of both record- 
ing and play-back. 

Note: When removing the 
Turntable an even upward 
lifting force should be 
applied at opposite 
edges of the Turntable 
while Turntable Spindle 
is gently tapped down- 
ward on its top end. 

(G) 

(H) 

J. P. SEEBURG CORP. 

Fig. 5 

Record Cuttings Causing A Bind Between Turntable Spindle (Item 59, 
Fig. 4) and Its Bearings 

It is very important that all record cuttings are removed from 
Turntable Spindle and its bearing. 

Tension On Rubber Idler Drive Wheel (Item 83, Fig. 4) Too Great: 
If the tension on the Rubber Idler Drive Wheel is too great, this 
will result in a "wow» or a rumble in the recording. To decrease 
the tension on Rubber Idler Drive Wheel, loosen the screw holding 
the lug which is located beneath the Rubber Idler Drive Wheel and 
turn it slightly in a clockwise direction. This will reduce the 
spring tension on the Rubber Idler Drive Wheel. When the spring 
tension is correct, the spring will be approximately at right 
angles to the lug. 

(I) Tension On Rubber Idler Drive Wheel (Item 83, Fig. 4) Too Weak: 
This will cause very bad speed variation. Turntable will slow 
down and then speed up as audio current of varying intensity 
reaches the cutter cartridge. 
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J. P. SEEBURG CORP. 
GENERAL INSTRUCTIONS 

1. FUNCTION OF RECORD CHANGER WHEN IT IS GOING THRU A CHANGE CYCLE -- 

The Model "J" Record Changer plays and automatically changes 14 or less 
ten -inch records or 10 or less 12 -inch records. 

MODEL J Series 
(Late) 

The Record Changer is started by turning the switch control knob, 
(Item 10, Fig. 1) to "ON" this starts the motor and moves trip rod (Item 35, 

Fig. 2), which rotates trip lever assembly (Item 21, Fig. 2), 3ausing it to 
disengage from Engagement Clutch Cam, (Item 25, Fig. 2). The Engagement 
Clutch Cam will then rotate due to tension from spring, (Item 29, Fig. 2). 

This causes it to contact the pin on the top side of Drive Gear Assembly, 
(Item 4, Fig. 2), as it rotates, and inturn , moves the Drive Link Assembly, 
(Item 34, Fig. 2), and the Selector Shaft Crank Assembly #7 and #33 to a new 
position. Also the tone arm reset link (Item 12, Fig. 2), has moved to where 
it has released the latch, (Item 19, Fig. 2), and carried the tone arm to its 
extreme outward position. The Tone Arm lifter link (Item 23A, Fig. 2), has 
raised the tone arm to its extreme height, by means of the Lifter Plate Assembly, 
(Item 23, Fig. 2). The tone arm is kept from "Floating" free by the friction 
of the Tone Arm Brake Spring which also compresses the tone arm booster spring, 
(Item 13, Fig. 2) due to its very light tension. 

The Drive Gear Assembly (Item 4, Fig. 2), continues to rotate which causes 
the top pin to disengage from the Automatic Engagement Clutch Cam which is 
moved bank to latch with the tone arm trip lever, and the lower pin to engage the 

drive link assembly, moving it back to its initial position. This swings in 

the tone arm to either the 10 -inch or 12 -inch record playing position and low- 

ers it to the record. At the same time it releases the Tone Arm Brake Spring 
allowing the Tone Arm Booster Spring to act. 

2. PHONOGRAPH NEEDLES -- 

Various types and kinds of needles are available for use in phonograph 
tone arms. 

For playing ten or mare records at one setup with this Reoord Changer, no 

attempt should be made to use ordinary needles with steel or fiber points since 

continued use of worn needle points will damage the records being played. 

Any needle can be used that is designed to play 15 or more records. 

It is well to keep in mind that even if the amplifying system, speaker and 

tone arm are of the best quality, a poor needle will result in poor reproduction 
of music. 

There are a number of good semi -permanent types of needles on the market 

which are rated in number of plays. It is usually more economical to use one 

of these needles which is rated at 1000 plays or more. 

It is very important to remember not to remove and then replace any needle 

that has been used. 

3. CHASSIS MOUNTING -- 
On the bottom surface of the panel are four mounting studs, each threaded 

to take a 1/4-20" machine screw. The mounting panel rests on four tapered coil 

springs, the small end of each spring is pressed over a mounting stud and the 

large end of each spring fits into a socket in the top surface of the mounting 

shelf in cabinet. 
Four spacing blocks 1/2" thick and with a 5/8" hole are fastened to the 

lower side of the mounting shelf. The 5/8" hole in each is centered with the 

center of the 7/16" screw clearance hole. These are to be provided and located 

on the lower side of the mounting shelf into which each of the lower mounting 

springs are to fit. 
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The 1/4"-20 machine screws are turned through the four wing nuts until the 
head of each screw is against the bottom side of each wing nut. 

The four lower springs which are of smaller diameter than the upper springs 
are slipped over the ends of each of the 1/4"-20 machine screws with the tapered 
end toward the head and resting on the wing nuts. 

OPERATING INSTRUCTIONS 
1. TO PREPARE CHANGER FOR OPERATION -- 

(A) Setting Record Changer to Play Ten Inch Records: 
Turn both knobs until the arrows are pointing toward the center of the 

turntable. When in this position any number up to and including fourteen 
10 -inch records can be played. 

(B) Setting Record Changer to Play Twelve Inch Records: 
Turn both knobs until the arrows marked "12" are pointing toward the 

center of the turntable. When in this position any number up to and in- 
cluding ten 12 -inch records can be played. 

2. LOADING -- 

(A) If 10 -inch 
above and place 
over center pin 

(B) If 12 -inch 
above and place 
over center pin 

records are to be played, set knobs as described in 
any number up to and including 14 records (ten inch 
so that they will rest on the selecting arms. 

(A) 
only) 

records are to be played, set knobs as described in (B) 
any number up to and including 10 records (twelve inch only) 
so that they will rest on the arms. 

3. STARTING THE RECORD CHANGER -- 

1. Turn on the radio (allowing approximately 30 seconds for the 
tubes to warm up) and throw the phonograph -radio knob or control 
to the phonograph position. 

2. Turn the switch knob on the Record Changer panel to "ON". The 
motor will then start and the record changer will go into auto- 
matic operation of its awn accord. 

4. PLAYING AN INDIVIDUAL RECORD -- 

An individual record can be played in the same manner as a stack of records 
would be played, i.e., if it is a 10 -inch record, follow the instructions per- 
taining to 10 -inch records. If it is a 12 -inch record, follow the instructions 
pertaining to 12 -inch records. 

A 10 -inch record may be played manually by turning the selecting arm knobs 
to the unloading position and leaving them in this position --records may tjhen be 
put on or taken off the turntable by merely moving the tone arm outward until 
it catches, and placing the 10 -inch records over the spindle and down onto the 
turntable. The "ON" and "OFF" switch knob is then pushed down and the 10 -inch 
record will be played and repeated if left on the turntable. To remove the 
record it is only necessary to move the tone arm outward until it catches, and lift 
the record off of the turntable. 
5. TURNING OFF RECORD CHANGER -- 

Turn switch knob to "OFF" position while the tone arm is still on the record. 
If the switch knob should be turned off while Record Changer is going through a 
change cycle, it will be difficult to adjust the selector arms correctly for the 
Automatic playing of 10 -inch or 12 -inch records. 
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6. UNLOADING RECORDS -- 

1. Turn switch knob to Off" position. 

2. Remove any records remaining on the selector arms. 

3. Move tone arm outward until it catches in outward position. 

4. Turn selector arms so that records will clear them. 

5. Remove records from turntable. 

7. LUBRICATION 

(A) Motor: The motor is equipped with oilless bearing and requires no 
u rication. 

(B) Turntable Spindle Bearings: Are lubricated at the factory and do not 
require any lubrication for one year. After one year they should be 
oiled with 1 or 2 drops of a light grade oil. 

The top bearing can be oiled by lifting off turntable. Make sure when 
replacing turntable to see that pin in Turntable Spindle slips into 

slot on bottom surface of Turntable hub and also care should be taken 
not to injure Rubber Idler Drive Wheel. 
Never under any circumstances allow oil to come in contact with Rubber 

Idler Drive Wheel. 

(C) Squeak Due to Records Rubbing On Turntable Spindle: This can be elim- 

inated by gently lining up the stack of records. 

SERVICE NOTES 

1. PICKUP DOES NOT INDEX PROPERLY ON TEN INCH OR TWELVE INCH RECORDS -- 

(A) Adjustment for correct indexing of 10 -inch records: 

1. Seing tone arm outward until tone arm lever assembly, (Item 20 

Fig. 2) latches with tone arm latch lever, (Item 19, Fig. 2) which 

is held to tone arm shaft, (Item 22, Fig. 2) by two setscrews. 

2. Make sure these setscrews are tight and that there is a slight play 

between the tone arm lever assembly and the panel, (Item 5A, Fig. 2). 

This will give proper clearance at ball race assembly, (Item 10, 

Fig. 3). 

The tone arm lever assembly, (Item 20, Fig. 2,) is held against tone 

arm latch lever, (Item 19, Fig. 2) by the tension of tone arm 

locator lever spring, (Item 16, -Fig. 2). 

3. Next loosen the clamping screw in the Swivel Bracket Assembly 

(Item 4, Fig. 3.) 

4. Now move tone arm, (Item 5, Fig. 1) until its outside edge is 1/8" 

from the outside edge of the panel (Item 5A, Fig. 2) and retighten 

screw securely. 

2. RECORD CHANGER DOES NOT GO INTO ITS CHANGING CYCLE AT END OF RECORD -- 

(A) Worn or Damaged Stop Groove: If the stop groove in the record is worn 

out or damaged, discard such a record. 

(B) Cut-off Adjustment May Be Incorrect: The Record Changer should go into 

its changing cycle when the needle enters the stop groove and has trav- 

eled to within a distance of 1-7/8" from the center of the turntable shaft. 
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If the Record Changer does not go into its changing cyole when the 
needle has reached the above mentioned distanoe, the Tone Arm Trip 
Lever Shoe, (Item 24A, Fig. 2), should be moved toward the outside edge 
of the panel. To do this, it is necessary to loosen the thumb nut, 
(Item 24, Fig. 2), and then retighten after adjustment has been made. 

If the Record Changer goes into its changing cycle before the needle 
has reached a distance of 1-7/8" from the center of the turntable, the 
Tone Arm Trip Lever Shoe should be moved inward toward the center of 
the Record Changer. 

3. RECORD CHANGER DOES NOT GO INTO ITS CHANGING CYCLE W11 N SWITCH KNOB IS 
TURNED ON -- 

When the switch is turned to "ON" the Record Changer should start its 
changing cycle. If it does not, the following points should be checked. 

1. Make sure motor is running. 

2. Check Trip Rod, (Item 35, Fig. 2), to make sure it releases Trip 
Lever Assembly, (Item 21, Fig. 2), from Engagement Clutch Cam 
Assembly, (Item 25, Fig. 2), when Switch Knob is being turned on. 
If Trip Lever Assembly is not released, Trip rod should be 
shortened by bending until Trip Lever clears Engagement Clutch Cam 
Assembly, when Switch Knob is turned. 

3. Make sure that Clutch Reset Pawl, (Item 33A, Fig. 8) clears Drive 
Link Assembly, Item 34, Fig. 2). 

4. RECORD CHANGER CONTINUES TO REPEAT ITS CHANGING CYCLE WITHOUT PLAYING 
RECORDS -- 

(A) Trip Lever Assembly, (Item 21, Fig. 2) does not latch in Engagement 
Clutch Cam Assembly (Item 25, Fig. 2), which may be due to causes 
listed below, 

1. Trip Rod (Item 35, Fig. 2), may be bent so that it is too short, 
holding Trip Lever Assembly from contacting Engagement Clutch 
Cam Assembly. 

2. Springs (Item 26 or 11, Fig. 2) may be disconnected. 

5. NO SOUND WHEN NEEDLE IS ON MOVING RECORD -- 

1. Muting switch (Item 28, Fig. 2), may be out of adjustment. The 
contacts of thisswitch should be open whenever its long blade is 
not resting on the shoe of the Engagement Clutch Cam Assembly 
(Item 25, Fig. 2). If the contacts remain closed after the long 
blade has left the shoe, they should be adjusted by bending until 
there is a separation of approximately 1/32". 

Switch should be checked to make sure contants are closed when 
long blade is resting on the shoe of the Engagement Clutoh Cam 
Assembly. 

2. The lugs on the Muting switch may have been bent together. 

3. Pickup cartridge in Tone Arm May have been damaged or may be de- 
fective. 

6. TONE ARM ADJUSTMENTS FOR 12" RECORDS -- 

1. Turn both Control Knobs until the arrows marked "12" are pointing 
toward the center of the turntable. 
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2. Place a twelve inch record on the turntable. 

3. Start Record Changer and note where needle contacts record. Cor- 
rect contacting is about 1/8" from the outside edge of record. 

4. Set Rod (Item 19, Fig. 3) is operated by Selector Am (Item 6, 
Fig. 1). The 12" Set Link (Item 10, Fig. 2) operates as a stop 
when Record Changer is set for 12" records. When Tone Arm Locator 
Assembly (Item 12, Fig. 2) contacts 12" Set Link the Tone Arm 
should be in the correct position to play a 12" record.. 

If at this point, the position of Tone Arm is incorrect, loosen 
the screw which holds the Tone Arm Locator Shoe 12" (Item 14, 
Fig. 2) and move in either direction as required and tighten screw. 

7. TONE ARM ADJUSTMENTS FOR 10" RECORDS -- 

1. Turn both knobs until the arrows marked "10" are pointing toward 
the center of the turntable. 

2. Place a 10" record on the turntable and start Record Changer. 

3. Note where needle contacts record. Correct contacting is about 
1/8" from the outside edge of record. If contacting of needle is 
not correct as mentioned, loosen the screw which holds Tone Arm 
Locator Shoe 10" (Item 15, Fig. 2) and slide shoe in or out as 
required, then tighten screw. 

8. TONE ARM HEIGHT ADJUSTMENTS -- 

Set the Record Changerlfor ten -inch records, turn Switch to "ON" and allow 
Record changer to go thru a changing cycle with no record on the Turntable. 
The clearance between Turntable and the bottom surface of the Tone Arm should 
be approximately 1/8". Usually this clearance can be obtained by adjusting the 
Tone Arm Adjustment Screw (Item 5, Fig. 3). It is well to oheok the following 
points before making any adjustment. 

Check clearance between Roller (Item 51, Fig. 3) and Selector Crank Shaft 
Assembly (Item 7, Fig. 2). There should be approximately 1/32" clearance 
at this point. If the clearance is greater, it would be due to the pres- 
sure on the Spring Washer (Item 14, Fig. 3) being too great. This will 
prevent the Tone Arm Lifter Reset Spring (Item 11, Fig. 3) from returning 
the Tone Arm Lifter Link Assembly (Item 23A, Fig. 2) Sufficiently. To re- 

lieve the pressure on the Spring Washer, lower the Selector Shaft Collar 
(Item 6, Fig. 2) slightly. 

9. TONE ARM LOWERS ON RECORD T00 SUDDENLY -- 

If the Tone Arm lowers too suddenly, the Spring Washer (Item 14, Fig. 3) 

which is located between the Tone Arm Lifter Link Assembly (Item 23A, Fig. 2) 

and Selector Shaft Crank Assembly Post (Item 7, Fig.2) is not under suffi- 
cient pressure. The setscrews in the Selector Shaft Collar (Item 6, Fig. 2) 

should be loosened and the Selector Shaft Collar pressed upward slightly and 
set screws tightened. 
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Additional Service Parts for Standard Record Changer 
with "Automatic -Manual" Feature. 

J-22195 
J-22360 
J-22362 
J -22254-A 
J-22121 
J-22365 
J-22387 

Manual Control Escutcheon 
Manual Control Button 
Clutch Lock Slide 
Manual Control Slide Assembly. . 

12" Reset Link Spring 
Slide Latch Spring 
Manual Return Spring (Shown on 

FIG. VIII only) 
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MODEL J Series (Late) 
Non-Standard J. P. SEEBURG CORP. 
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MODEL 2 STROMBERG-CARLSON TEL. MFG. CO. 

(e) Insert the two red painted cap screws, with lock washers, into the two holes 

"D", Fig. 3, tightening these screws with a wrench so as to hold the motor 
securely to the bracket "C", Fig. 3. When tightening these cap screws be 

sure that there is at least clearance between the end of the motor shaft 
and the coupling No. 40, which now is slid back over end of main shaft as 

described in paragraph "b". 

In addition to the above, see that the turntable is packed as in the original factory shipment, 
and that the Pickup Arm No. 2 is tied with tape or cord to Pickup Rest No. 3, Fig. 1. 

Also block up Record Shifting Arm No. 9 with the Balsa wood block used in original 
factory shipment, or some equivalent blocking. 

TRANSFER FINGER No. 52 

ADJUSTING NUTS No. 53 

CAM RETURN SPRING No. 54 

CAM STOP No. 55 

RUBBER CAM No. 56 

SLIDE GUIDES No. 50 

ROLLER NO 49 

SLIDE BLOCK NO SI 

CAM No. 77 

LEVER No. 81 

STOP PLATE No. 82 

TENSION SPRING FOR 12" RECORD No. 79 

TENSION SPRING FOR 10" RECORD No. 80 

Fig. 5 

RING CAM No. 78 

Fig. 7 
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MODELS 5, 6, 7, 9 STROMBERG-CARLSON TEL. MFG. CO. 
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MODELS 5, 6, 7, 9STROMBERG-CARLSON TEL. MFG. CO. 
VIEW LOOKING DOWN ON TOP Of UNIT 

/ /' 
/ 

i 
TURNTABLE WORM GEAR 

r' \ \ r 77-.7- 

:_1 r 

CLUTCH DRIVE WORM GEAR 

q 
/0 

PICKUP ARM 

\ ̀ 4 -SPEED TURNTABLE 

.\ 

FLEXIBLE COUPLING 

Fig. 2 - Schematic View of Rotating Parts, 

SPRING SUSPENDED. ELECTRIC MOTOR 

-MOTOR REGULATOR 

MOTOR GOVERNOR 

MAIN DRIVE SHAFT 

I¡'^1\711Q.1`(11,1`I'.' r 
11 

PICKUP ARM SHAFT 

VIEW LOOKING DOWN ON TOP OF UNIT 

RAIL FOR RECORD CARRYING ARM 

1"...--1-...-.. -.="....1 
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;lll, tt. I . i i íí , _, =--r , N / `j I' \ LONG DRIVE LEVER 
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' I I \\ \\ _ 1 r t I 
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l\ \\\ \\\ LOCATION OF 

\ \ \ TURNTABLE SPINDLE 

\ \ \\ \\ 
\ \\ 

\ \\ \ 
\ \ - (;a \ 

S. 

__\._ 

/ \\ \ 

RECORD ON TURNTABLE \ 
PIVOT 

M 

SET SCREWS _ 
P-23392 

UNIVERSAL COUPLING ASSEMBLY P-23391 

CAM WHEEL FOR POSITIONING 
PICKUP HEAD ON RECORD 

ROTATES ONE COMPLETE REVOLUTION 
EACH TIME CLUTCH DOG IS RELEASED. 

RECORD CARRYING ARM 

SLIDE DRIVE LINK 

RECORD TRANSFER FINGER 

i 

DIRECTION OF RECORD MOVEMENT 

CAM WHEEL 

( 

( 

A' I 

- RECORD IN MAGAZINE 

CAM WHEEL LINK 

Fig. 3- Schematic View of Record Carrying Mechanism. 
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STROMBERG-CARLSON TEL. MFG. CO. 

RECORD CARRYING HEAD 
MOVING TO RIGHT 

RUBBER CAM PIVOT SCREW P-22174 

CLEAR RECORD SURFACE AT LEAST 1 16 INCH 

ni(ii! 

PICKUP HEAD 

RECORD HELD HORIZONTAL 
BY PICKUP SHOE 

ifTITITT7-71 

2 -SPEED TURNTABLE 

EDGE OF 12 -INCH RECORD 

M 
illil1111111I V I111_ 

71 _ u - 

RECORD RESTING ON 
PICKUP TONGUE "C" 

MODELS 5, 6, 7, 9 

RECORD 
STOPS 

RUBBER PAD (ONLY) P-21838 RUBBER CAM ASSEMBLY P-24438 

RECORD TRANSFER FINGER P-21785 

P-23328 RECORD TRANSFER 
FINGER PIVOT SCREW M /+ 

RECORD RESTING ON TOP OF 
TURNTABLE SPINDLE 

RECORD CARRYING HEAD 

DIRECTION OF RECORD MOVEMENT 

RECORD SLIDES 

PIN IN CONTACT WITH LONG LUG OF SWITCH 

Y 

CLEARANCE BETWEEN EDGE OF 12 -INCH RECORD 
AND EDGE OF TONGUE 3/32 TO 1/8 INCH PICKUP ARM SHAFT 

PICKUP ARM MOTOR SWITCH P-22389 

PICKUP ARM TRIPPING 
LEVER P-22994 

Fig. 4 - Automatic Placing of a Record on Turntable. 
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PICKUP ARM 

PICKUP ARM HEIGHT 

ADJUSTING LEVER 

SHAFT END OF PICKUP ARM 

RAISING LEVER P-43040 

..._ -_-- PICKUP ARM PIVOT 

liiez .,!!,ti, eh 
PIVOT PIN ' 

RING CAM P-21789 

tre=iuiinktir 
PIVOT PIN P-44101 

PICKUP ARM HEIGHT 

ADJUSTING SCREW 

SHAFT END OF PICKUP ARM 
RAISING LEVER P-23020 

Fig. 5 - Pickup Arm Raising Mechanism. 

PIVOT PIN 

P-22101 

CAM END OF PICKUP ARM 
RAISING LEVER P-23002 

CONNECTING ROD LOCATED INSIDE 

OF PICKUP ARM CENTER POST 

CAM END OF PICKUP ARM 
RAISING LEVER P-23002 

II' 
) 

" 
"- I'; /'''IIIIII' ï '' ,. 

ROLLER 

PICKUP ARM MOVED ," --. PICKUP ARM POSITIONING LEVER 

TOWARDS CENTER OF TURNTABLE -,-..- . j 
SS \44,h / 1 

PICKUP HEAD 

PICKUP ARM - 
PICKUP ARM REST 

CAM WHEEL 

CAM WHEEL 

CAM WHEEL 

PICKUP ARM SHAFT CAM SURFACE FOR SWINGING PICKUP ARM 
TOWARDS CENTER OF TURNTABLE 

10 -INCH RECORD 

PICKUP ARM POSITIONING LEVER 

PICKUP ARM SHAFT 

Fig. 6- Pickup Arm Positioning Mechanism. 

PICKUP ARM POSITIONING LEVER FLAT 
FRICTION SPRING, P-21849 

ac 
1., 

ti v 
%`.. 

12- INCH RECORD SLOT 

10 -INCH RECORD SLOT 

ADJUSTING SCREW 
14 INCH RECORD 

ADJUSTING SCREW 10 INCH RECORD 
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STROMBERG-CARLSON TEL. MFG. CO. MODELS 5, 6, 7, 9 

A C so 
pp. -°i o ó C ó m .-°i ép ,-°i sP ..44.2 >O 4.0 44 p0 VO 0 .00 0.4 ÿ Y 000 o 

.-I V 04141 Ob. V 41 p .. 14WP 14p P.NA4 m 054 0NW 0 00 0 O.. O O O 
mC 

H 00 ON p o C F o 00 00 0mU41f J 
.i42í°+°0 

440. om4100 44 

0 0 ..I H 0 V 14 C .01 +2 
H 44. W0 

7 
0.0. 000 lä ti 04 al 40O a p m.1r.,y+ V tlap © ...ode mY041Ymi o OV 14..om m ..kjF ' 4444 6444 0 .ti o V p 0 

O .+ W HCO mm .. 0.0410 
tl,SpC.o 

0 0 0 41H 0" q m H K H 

Ñ1d07 f,diCOó V!FiíK+OGIO ó.1 c°iHm.°+ 
5002...1Y 022°0'00 

°w F° >s¢ OmHNám .... 

mK0.0ma0 1400P.y pgOg óó.m.P.FiG 44 41 0.. OOPo1. Vd B m 
O /:VP 

'"?.1....2%,48 
44 C1 44 0 00 COyytl 44 

w 
0 F 44 0 4-1 44 54 .. 44 0 m 0 44 C C Y 0 U 0 0 
41 Y m4yI m .-. m .1 .. 0 0 .1 Y .f..2.;,..5 44001.421. 0 .1 V tl `-a e +2 

44 4.094 04,04 42 44 N q 0 14. .I w Cp 02, mal 0 042 P fi.. s. mIC 0 0 6 N O N 42 14 o K Own 0.00 +2 0 > 0 7 > 0 0 0 0 42 W.1m0 O O.1 OY Co 41>041410 0."..2. +10 tQt.O .1 î.m YG {.OY > 
C tFq. 0 OO O V H .i o m +. O Y 0 O 

2.0.5.-5020 ° Nm .0 ,10 000¡ H 

42 
FOJ WO 

p 
.m1a0 P. 

mA+2FiÓ044 440H0 m ti 04441m00k ei 
0 

K05454 m.K 0 4444... ab ..00.1440 0 
O íì 

Y0 
OO Q V 0 1 ' N V Y.. 0 m }'. 

afa. ...4 O ó 
q.-oi 

ó m . ó.P .Oa .11f lYi s 

O fmi p7 tl .0 O s 9 d ° O M á (~, m P. C 4. {Y1 

VC 0 
42NF..FYY Ç.. AA04 m In° 054..6 tOm 00 2 0. Y .. m OD 

m0 
H 0 m C° O, m Y 

>,C°Crl° waF.Kipm 1K .m100.o01{Y. 0 
igUPtl+4V mY44Ñ,.y 

70i 1., 

V 54m{.O 01 1 
54d.V C.t 44.1 00/41414 144 .. O p Y H 

0M HHYOJ ..m 4100000 a41000 44 044 00 V G1 0 44 .. r w ........ m 0 F .,....,§0 0 
C O.1 Y --.0 .1 O o f7 emu 004. .. .1 I 

m 0 0 .. 0e Y C dd H m 0 44 0 0 Y Y 44 0144400 pp 44044f. 0 . 0.411. .440yg,Cyo$ g V.2 0001) 0 o0 00. 5400 ¢öH<q wFi 0PI044 0. 44 0 00w0.241 006 +2 O OW 04 0.40 4144 041 7 p41 44 Y 
H +2^.. 44 4.1 g54 O ti 41 Y a çç 4. e 9 0 â 02 44 P. 
m V 00 m N U m ti 54 f. V 0..2 41 Q o NOW 42P.440. 00 pp pp +2 g 

t000 044 .1 .10Cp00 H0.PCC m m 01gr1m0a2 440 
C44 ODOAO N ti) 42.... H U00 ODACPWV a.. 0 .. 0 ..2 N 0 s 0 C tl .. 0k m Y 44 i. z1,44-1, ¢ O .-1 P. 
0 44 

0. 
.2 .. O 0 .. C 90 NA... 7:21'12'1'1.'2 5440?. ..0.09OOY d Oa QQ >.. oNi. pWf.'.. O º.42 6 2 0 41.. O O ' 44 0 H 0 14 0 0 .1 44 41 4. 

m 41 OK 0 44 44 0 0.-40 .....0 mg A.744 5444r10 0.. °Q tl O.K 000 OW 00 S) 41 0 0 C H 0 44 tl.. 0 44 0 p.0h.aah.elt.mpY41.2o . 0.44V 41 41- 0 O4.420.y 410.420414. 4.41-. 000 Y 54.10 eco .. p o m P m Y 0 `.44 0.Y 
44 0 0044 0 .1V O ply O W U .ir.44 4. 0 44 B K 

y0.y0741F.100.. 0 44 707 4400 .2p0040 O0 
.1410YV41+2V C 

H0?44.p 044 41 
9.H42C+244 °g 

0 (.0 
@@ 

k ./ 
(Oti 

14.. m00003 1 ..j. O 0 F .. 0 O m 0 83 0 >Q 

0...44Oq..0..20 HmPYVIn `Y )3WmY.1%m óá 

Q 
Y 

qq 

. 

P 00 m.m. 44 

00 
d 

a440Gu .20 410 ° ..1I pp 

gh 

154.42C~ C 
yti° 

ó m O Ñ dg g0,2 á 
ÓYVC.v,1 44 
41 54 m m O° OY.. Ñ 

.00...N 
m .4 0 

0044 

W. 14i m 
02 

MY 00.0 
0 

.1 
.1 N $ NN 

,541"..HmÁ m0 

o 
0.542P. 

NC 42 
Y Y. 0 0 a V ° 

054QH É Ot 0m 
0 gee 

m é>ó* áç 
et-e.g P:ó dHmH p 

44 °i rA00 O '0440 
a++ÿ S 
Cmm r1 I mamMm54 

O ++ YyH 13 m .1.1 9°. 

ti óm 

H C H Y °0mF ó0? wv 

G054ÑO. m tim8 

pFÁ 
Y m44 

Km.. c P.OP m0W m mC0 +2 0 O 0.4 .1 0 
W 44 

22,-10 
00 

0 40 44 a 
... O 1. 0 54 V* 0 Ú 0 
+2 44 0 4. Y p .I O 

041 000 °2.54C. 217,' U 

F.OmVú 00447 HH0 
al 

Og 

.. H m ó 2g. 
eroée,O 2P71e. 6PV 
C C.. 42 0 41 0 0 7 42C 

O 02 QÑ m.0 
- 

pm ÑÓA 
Ó00 m 0 v bG .044 MOm 

Ì 
a.1 

Fai t0 0 1... .Jl m .+ KP 'd.'"5 
0 

NPpMCCv ÑO 70.°. 

°O 00Om.O. O . 904i 
>p >..p0 

W Qw.41a N ?.a.i0) IV1..ÿ 

.. O q 0 
O .. 0 40 44 0 tl O Q g 

.0°4.° 
44 1 0.....0 tug 

.-1.42-''..,::00"'"'0 KIP4.CVW yayC 
V FH[ YV00 C 

ppppp O 0 C V ° ?4 0 44 Á Y P y oy mm O C cFi ó m 
ep C m 42 0 O 0 y44 O U O V T 44 m i V Y 

pg 

.I V 
C 41 moEp ..m NP 00.1 54 a b .. /1 41 0 0. 4. 44+4 0 41 O C 0.0420 Y W 440 1 

54 h.y 4400 0 41m44..0 Ó P q ó 
mfi5 

° Ó m 0. m>, ..0.. O c ey m 44 om a.. EO 0Ñ~o.°. 
<0i.~2PIm.,.1miYC VPCH.gC. m4miO mrmlilm0KMW 

.2m\ +2a 0W0.m.°.F0. 0C°{¡ M7 :: HmO{Y.V0.W 004.^O 41 y p, m 1.. .L; 0 QmGPy OYCtOtlLO 
1:.0. +L' 440._0 041 O ..Y y .1 U 44 a 
41 0 42 á1 1 U r. 0 ,¡y Y . {iJ l o ,11 {{ h 44 0 

0.°C., 
¢ 

4. 0 7 44.1 ..1 9.44 0 44 44 N O o 54 o N 7 V V i 0 
O 1 0 N.4 m+2 1 40 ..-.0 .1 4200 ....Ne 0 .2 p-.0 .2 0 4.6 44 ...id m 44 00 W.. m 0 41 44> 

Ú 00 0 1n 
,.y. 

B ó F. C~ 00. V á 0 V 
@ 
0 m U o 0p 

Up vWtO Y a k 1 Ó m H m J7H .I VyPiFmiO+1Cy C 010.00 m Y 44 .2 0 0 0 9 v m.l pppp VC 0 4.1 .. r( 0 Y 0 .3,0'-'N%52, 
41 ta 7¢ 

m 
CO ... >ó d 0 V V P V 44 0 ...se 0410000 0 0 0 EO .00004. 44 41 0 0.1 0 0 0 44 44 +2.1 0 .2' 44.+ C P. .0 O tloT44oN m o0 041 YO o .lop0 .... -YFpp,, 14U9.2a54 amhp 044 .1440 

m 440 0.W10 .-1.{ 7O 1 Op 0F000 044omY1.1 
C TJ H o7 O 9 00 04.4202254 

t''''' 
Y 0 i-144 14 .I Y ¢ N 0 0..2 m O +2 U O .. O 40 42000c. 

O 000 yy 0.0 41 4014 00 0 044 .. ./044V 00420 OpV 
g.ä..-0012,0, 

.1Uyy0 AI OpO..w...I p+.0m0 0.4 0 00 17 0 OlOh Uw pqpOppYq V .tiYm0 
0p1 

P 0 

p0p011 

1Fo1P +y 
Cg 

ó 0ÿ440.ti 
442 OKlóó ,01'.óóQVp 1¢mC P.m Y mdm9ñ b 

m .1 .1 0{{.21 .gy ¢ H p 6 0 N Y 0p 0 O 41 

4i.....1.. -- 
O Y 41 mbm °'O W 000 N m M.I K>0f m HOV 44 44Y A'.0O K gOp.2Y.144 00044 W.{..1041 b 71-.40 54 W m 44 .. , 0 01 0 44 0 .. H 0 m 

> 
6 -5: . {. m N 0000 1 40 >d 0.. O O doom 042.40 ¢ 0 m 0 

ODA .0 41 0+2.2 0 41.1 44 0 41 0 000...0 O rl H m pp eC mW m mInOYO Pl.i 0H.2 ¢ H0 Y 0420. í: C OO dti0. 00 O h m0 O IOmYH 0 000 mY.241.1 O+2 a me .,Z= 01 h m 00 f.+.002 .1 C K .I Iq 0 p 0,.42.0 ....0e>...400 m > a¢t m mm > 
tl 00 

::-.00'a: 
U .1 ó 04.3 U, Y44 mF. 

.. 
P 09 44 CC.20j30 44 0 00 ,144044 1. H O .*CariO41 0 000 0a Y pppp4. .104.0420 P O V 0+2 .Id pgAY4.G ,1y' pp .1 0 420 0 O m p 4. U044 44 011Y0..Y 44Vm44Y41 W 0m041 0 00 i. m 41..V T O OqqyyO v .. P 041 m 41.i410 .2 

O b 44 a 14 p .2 U O 54 m 4.04444 +2 m Y 44 Y 41 0 0> mg mo 7mti c.,. 0+2i.0 om +2,1O C 0.440 0 
.. m H 

0":' 
O 54 m P o 0 - {. 44 0 Y pp o 41 9 41+. 0 0 0000 F2 m Y m Y .i ,G C Y 4.4. O 0 m 140 L' hO 0 m O O Y 4k .2 h bD "`üi"' Y © 0 AO 0 0 .. o o .00p 

07 001 144 +20.0 m..m api>.m191 ¢m 1.0.0Ym m> OD m m 00 (ì Y 0.-I o m 440. 0.0$4 p.2 0 44 O O.. m m.. m p .. 0 44 C yy o .. .1 
MO 

¢ 0 m M 0+' 3 .. .. .. 4454. Y ..044W m ,S9 40 V 44 m 44000 000 1344Y+244 ..0..0 44.2 .K 140 0 41V..44 . 0 41.. C41 Omom 00...{1O1n 40 0 N 7 0 .. O. O O 0 0 h W .I 44 42104104. W 0 H.G .1 04+09 PI+2^WY042.1 41 44 0 44 0 .1¢.V.+ 41 
4. m 42 0.0P NY44 OW 

22,-.72g. 
V 44 0. 41 0. OW o 0 mV . 0 44 tl0 0..O0..10 V 0V 00 .y0. 0 p.IÉ 0. 7..00 44 41Y41 H044 .N P0 42 14 41 0 A4r. 

O +2110 0 ..0 O Y 5..0 ..000 .39,--eeg Y U{1.I00.0. U Oñ.V 146600mN 1y0V.. H.+ 
..11.C4¡000 4.44m 41 00 44 O p{..2.20.1 OO mçç.1 a.. v 0,.G101..V .442424444 H m 4144P V+2 41 W 0>0. 0. 0.. 41 044 d0.44+.F.IM 

(1 

Ko Hi M 
U a 

Á 
0 

42 

1q 

O b 
040.'V0 0 .K20 0 . I 

'IN, 

V OH Ó 14 

ei 4...41 0 Ola 0 * Ogg 4414 Po 0 Ow C 
I. 44 0540^ opp gg 4401. 00 0.-.0 41044000 0 41 . 

O m mm H V o íp1 17 [. í4 a $ U 7 1x 0 00 44 ..006 V41 O{Qº m +2 m U V Y V o 44 AZ ..`0' H. a. -If 0 ° 4144.1 .(. 
P C C 0 54 .00. 440 0 42.400)041 a de - 

0. 
m C 44 44 a 0.......0 mOYhpr. mO 44 44 44 YO m 140 44Y 

Y R C Y @@ 4000 O g+.d Y.2j'. ° 0 41 0.. a 440424404. 0 14 0° v 
C00O.1 Aq1444+2 0 0m+20.4004> O 0 N O ° 44 0j.'.T.H P Y..0 
45,....:,-.3 

..V O mm py1 m t>r>.OH P.O 1 042 O 4400 a 9000 .1 
7r1Y yyUmm.. mr 1.gg 41 o.1ImY 140g 0....0pm 4441.1.2044 420H C H054 m9041 HL{º0 Y.1V m0 0.1.2141.' H 44 1 

Om2 F..54 ,. ºm54mp.1> H1442 5441 CY .40 H 9. 4. 
0 41 O 44 O 44 0 V U O O m 

5.2.Z.' 
. >. 0 > .f 

41¢0. . >vm m C41A4 W 6Y P 44.141:IV 
44 .. O O F O V 0 0 .. 44 Y 0 44 0 pqp H Y {. 44 44 

66r.O Ç HV44o .. m N Fm 0 41H yi pp 44C 541440 .. od 41 q W444. º hOoo+.m.+ 00 V44 m y'.IOUtl.4 4.>4 
44d mÓ H 0 5442.4404)041444 4442.044K40 400042 Oy. .1 41 004 VI >O O mmY + 044Y14..44 .1 14 0.2 N..0i-. 
0 0 0 0 O> a»..-1 O r2 .. H 4. H V m .00-.00 0 t....140 41 O W 0 44 > O 
444044*.-' 4200420 14 P m )I W H O C 54444244 :2 O 0 424.042424' .. 41 N .29 ld 0.54 0 0 a m° o Pl 0 00 420 044420042 0 030C f CO 0041 4.1.-1 4 0 44 0 41000041+2 ,C U 0 ç 4. 

:J:::: 0.. 4.7 * 1442 V 44Y 0 44 0 54 Y0 040tO0 40be Q44 m>, H m..OH :e7.:.... P7 +. 
m mm 0 Km 54 .1 0W41 0.0 O . 0 ° 1> gq 44 N 0. 
54F 54A4V4...,0E, 4-14.104.0...,04.» . 44YV 0 4. O 0^ h +20h0 m 09P ... .1044VOV 44,74144V0 
O $403X 4107 4400424400+40 0 0 0 0 0.. 44 140 00 41 001> 
.1wW 6 H 41401"Y 4441 o 44 42 C.+V41 0 C 0 41 440 >o .0 mm 00gq.1 0 0 ° Y 44 0 0 54.. W >S.2 K Y 0 01 e 44 44 0 44 .. K 0 0 Y 0 pp.Ij 0k H.. N .2 0,0.00.4 ....044-,e 0. 6..000.14. 00 1.44o 
5444A7C O o 42.2m HY+2FH r1 0F1 Cpp 53 U010.10000 54 1. 0 O m 
° o C o ii110 42 0. 410m0 m 4-I 4440 C'14 > 0gm.1 0 00.4. 
H+2y Q.4441 T7 °{{.. Fr4.yy 0 00 0.20 ° O 01N m41 áOV 0. 
W 44 .- ÿ 0 44 42 m V 4154440 /. º6 P +. p 0 U P. 54 4+ > 14 44 o41..00 

mm .. ti .2 m ¢.1 .i y f4 Lì 44 d A m O 0 0 0+2 54 44 .. O 
4244.-404' 40 O m P ee O H ,,CC 54.1 0 O M 0 0 01 .1 1. Y gg Et.. m 44 m 0 m Y 
H ooOO.2 K44>o41 ta440OdUp 44 0041 A..0.0. NtiO .4 mpppp o.. OL400.m .. 54..0 0 041. 040V 

00 ,C..., °1.°º410. 44C1141 m 
U .0 O 1;¡.111.:: °4444 ºPF410Y44 OP. .. 141 41°0+1 OC .1.. owe */ 
0 0 00. U U44o ri 4.YCC.2 0 y1100.. 0°941 14 4.40 [. 
H44 m44 Ec0 C'o4. F.>, 41V C 944 0 F°V o 004442°° 

6 V de N > '0014k 44 0.4 m 4-10.0 04,-, 44 41 H O 0 
m O m ÿ 44 44 m . r1j t a 0 42 41 44 0.2 9 0 tl P 14 44 4. 0.2 0 14 4. W o o . 

0 m H m m m N p fV CV m º .1 .. 44 a .I G>.. . 5454 O H m ^ ..0., PP 0 .1 0 m 14 44 0 o U m .. m .. O Ò .. ° O 4. 40 Y M 0 Y 54 0 07 a 
44 M 41 0..20$4.-. 0 >4 0.0 a 1.4.4. O i. .-1 ° 0 44 CO 000 0 ...F. a V .. oto.... 0 o0(q 0449 COID 42V.. - 44 .2 0 44 et. a 041 0-.- 
>,.41424.. .42..> .. .... - H° .1oC q° ¢ 014N. 

-a. 
P2.2,',g"'-g2 OFm+2.i 40 1400YH0 14Ymo O OW[n.2mO40 41.., 44 410C1 140 .2 41 0.. 

41.2 .. 0 0 0 4 0 H e7 o NV U Y 41 0>40 0 Y42 V 1 0 0 0 Q44 .0 W 

21P' 
W p4154 N o44C* F.00 40 m041P14.. m m.4M00.2 +1 Ci0 
° .. CO +2 0 41 .2 14 14.. ....Ceo. 0. 0 h 0010 01 O 44 5-. 44 4. 

C o H 0.. O>,o 040 A-4;102 Vpp m gO 44.2b 440410 00 
'2.."24 
M 0 44 O m44 Mr.aCC.d tiO m- 0k00445. 7. mN014r1 +.0.0 V 

o C H .1410 4.0.Sr1(q44Pr1 0.1 .214..0 0ai OH >>. 044 0; 
4-.R0--01,4 40r 00 00 0 00 44 .-1 W W IL pp41 40 H.. i..1 0° 42 2 0 

CBº.{. -I 41(`m4141 m O O^ O ppL'Y K O O 110/40/1 ,0ä00 0 i. 0 5- N 44 .4 0. V W 40 P V 4.° 14 G O .. Y W Y 054 O V> 
44W 44 ..SQQiiim; m .... m O.2 Q O H 0..00D +2 a>4. a 0{.a U o 
0 >,.. çç H pp t .. 0 P. 0 19 0A0-. y, 72c.512 

fi O 
6 Up..m m40mH 0{ Cm7 t0 m60 .. V >0m.K2 F.V.0 H m P OCVH N.2K C 
0+2 444.0p MU Cj) H Wk Pg.> 44007.0 14 O mc. 
> 42 e 4. O 41.4 0+2 > Y N1¡' .2 0 44 7 0 ....dot)... m4-. 

fmy f. 
O Nry42 Y>.H 0 .. ¢ +. 0 0 >. ./44 412 0400441. >. O....00.000 ° 
54 Ó 44 

N 5454 O O 0pp 

:72. 
O H k 0 7 0 44 41 .2 0 44 0 42 9 0 .1 Y 14 Y .. co 

11..p, 0027000o.. H 04144 7 0 VW 0PN 0: 
.. N0p O o 14 ri o 

2-9,0.-1-.' 
C 0 +1 m N rl m ?4 0 44 20 N {7.. 9° O 044000 v 

U.KiV OU44.i1 Y{.20.1m 0.N0 000 44.10 0^.dFa VN 0440P.410 
Id m>, C> 9 V r..i mº 0ppp.. 42 N o CO 1.00 41 Y 44 .Im 440mA> O Nmo 0VV O41NC 0 mMO MO 44A40 0 

44424.4442 0 H.. 54 0 0 0 h 14.. 041 14 44 1444 W.4 44 U 41a 001.08 m 0044424444 ....05 o044 +. e47p0.a0..Y 0.. 0 mC 00 N.2041 H 000000m 
C{.o 0004444 44P 07 4,0 0 0. 0.2m 040.141 0NW 042 0 0P44 .1 a U..q P o@@ggf.O +.44 m444.000 01 044 C+2 41 0 P0. 41 41O 00m 

O m^ H R. E4 7 ti O O pp..+. 0 pQ W 0 0 14 44.. 0 +2 d. a'. 0 44 0 00001444 
54 44 m W ..Y .04 .100. O ...1 4.0>.H ...-0 O 44 000.20.. o 

¢ C m do O O 0 P2 .d Y a 0 14 0 0 K LL 4444 44 ....am 0000. C 00,100 .d0000 4.09 041e `y HdO 4)5400000 ¢ m H44..P 
4154.-7.... 1.CrPo KmmHmPov.Cel lmomvmF.P .154444104141 o41°Omm 
H al. * rl 42 +2 a H 41 14 W P 44+2 H a>. 001.00 0 4. i; U (Q 44 0 44 44 `A m Y Au H Y 

©John F. Rider 



642 

MODELS 5, 6, 7, 9 STROMBERG-CARLSON TEL. MFG. CO. 

PICKUP ARM 

PICKUP ARM SHAFT 

AFTER LAST RECORD IS PLAYED OR FAILURE OF 
NEXT RECORD IN MAGAZINE TO BE DEPOSITED ON 
TURNTABLE, PICKUP ARM REMAINS NEAR CENTER 
OF TURNTABLE THEREBY SETTING END OF OPERATION 
SELECTING ARM TO A POSITION WHERE IT WILL 
ENGAGE PICKUP ARM RESTORING LEVER, RETURNING 
PICKUP TO ITS ARM REST AND STOPPING MOTOR. 

PICKUP ARM 

TURNTABLE 

`.;-- 
; ' 

;I ;R;(ey 

PICKUP ARM REST 

CAM WHEEL 

OPERATION SELECTING LEVER P-44949 
N 

PICKUP ARM POSITIONING 
LEVER ASSEMBLY P-44994. 

Fig. 7 - Pickup Arm Restoring Mechanism. 

CAM WHEEL 

CAM SURFACE 

OPERATION SELECTING LEVER 

PICKUP ARM RESTORING LEVER P-22927 

PICKUP ARM SHAFT PICKUP ARM POSITIONING LEVER 

TOP RECORD ON TURNTABLE 
ADDITIONAL RECORDS, SHOWN BY DOTTED LINES, 
WILL OPEN RECORD LIMITING SWITCH. 

z / z 
SZ =Z 
O O 

Wó óó [hilt 

',-L1'- 
z 

ci`-'-', 
2 -SPEED TURNTABLE 

u uz <- <- 
Z"' Z'-41 

ll OQ O Q 

ú5 ú 
ll ílJ 

4,, a. ns 

PICKUP HEAD HOLDING 
SCREW P-23359 

PICKUP HEAD HOLDING 
WASHERS P-23326 

PICKUP HEAD HOLDING 
NUT P-22219 

PICKUP ARM MOTOR SWITCH P-22389 

COMPLETE CYCLE SWITCH 

Fig. 8 - Automatic Record Limiting Switch. 

PIVOT PIN 

PICKUP ARM PIVOT 

CONNECTING ROD LOCATED INSIDE 
OF PICKUP ARM CENTER POST 

COUNTER WEIGHT TO 
BALANCE PICKUP ARM 

SWITCH CONTACTS "G." 

RECORD LIMITING SWITCH LEVER 

PIVOT FOR SWITCH LEVER 

PHONOGRAPH MOTOR 

TO 110 -VOLTS A.0 
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MODELS 5, 
STROMBERG-CARLSON TEL. MFG. CO. 
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MODELS 5, 6, 7, 9 S'l'ROi'\IBERG-CARLSON 'l'EL. MFG. CO. 

PICKUP ARM 

PICKUP ARM PIVOT 

PIVOT 

PICKUP ARM TRIPPING PAWL 

PICKUP ARM SHAFT 

Fig. 9 - Schematic View of Automatic Tripping Mechanism. 

AUTOMATIC CLUTCH PAWL P-41740 

LONG TRIPPING LEVER ACTUATED ( RAISED ) 
BY TRIPPING GROOVES ON RECORD.- 

AUTOMATIC TRIP RATCHET 
PLATE P-23001 

E 

PICKUP TRIPPING LEVER 
PERMANENT STOP STUD 

TRIPPING PAWL SPRING P-23312 

PIVOT PIN P-22100 

CLUTCH SHAFT 

PICKUP ARM TRIPPING CLUTCH SHAFT DRIVING GEAR (PERMANENTLY 
FASTENED TO VERTICAL CLUTCH SHAFT ) LEVER P-22994 

ALLOW 1/64 INCH CLEARANCE WHEN LONG 
TRIPPING LEVER "G" IS IN NON -OPERATED 
POSITION AND AUTOMATIC CLUTCH PAWL 
"H" IS ENGAGING CLUTCH DOG K. 

CAM WHEEL 

f h 

# G 

PICKUP ARM POSITIONING LEVER 

:..A; CLUTCH PAWL GUIDE PLATE "M" 

CHASSIS FRAMEWORK 

n.lll Iry 
RAISED LUG "J" ON COMPLETE CYCLE LEVER 

CAM WHEEL 

G-4 

K 

i'1.11(.11,1,11,',,i' 

AMID ssnnnnuu t.:,.Py 

AUTOMATIC CLUTCH PAWL P-41740 

PIVOT PIN P-22100 

DOG IN NORMAL POSITION - CLUTCH DISENGAGED 

LONG TRIPPING LEVER ACTUATED ( RAISED) 
BY TRIPPING GROOVES ON 

cz-DD 
Ihi,b. 

i nuw111111411ieunu istaunuun 
COMPLETE CYCLE LEVER ACTUATED 

III 

'C;',.. I:.... wiwuuuu}uuuuuwll'. 

iillInIllimlllnlll IIIIIIIIIIIIIII1"manis 

DOG RELEASED-CLUTCH ENCAGED 

1 32 -INCH CLEARANCE WHEN OPERATE.) 

RAISED PORTION OF CAM WHEEL SURFACE 
HOLDS TRIP LEVER IN ACTUATED POSITION 
DURING REMAINDER RECORD CHANGING CYCLE. 

CLUTCH SHAFT 

CLUTCH DISC ROTATING DURING 
CYCLE OF OPERATION OF RECORD 

CARRYING ARM. 

Fig. 10 - Automatic Clutch Pawl Operation. 

©John F. Rider 
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STROMBERG-CARLSON TEL. MFG. CO. MODELS 5, 6, 7, 9 

CLUTCH DRIVE WORM GEAR 

MAIN DRIVE SHAFT 

CLUTCH DOG TOOTH 

CLUTCH DOG PIVOT SCREW "S" 

P-22198 CLUTCH DISC ANC PINION ASSEMBLY 

CLUTCH DOG TOOTH 

P-21737 CLUTCH DOG 

CLUTCH DOG PIVOT SCREW "S" 

NOTCHED WHEEL, INTEGRAL WITH 
VERTICAL CLUTCH SHAFT. 

PINION FOR DRIVING LARGE CAM GEAR 

(MADE INTEGRAL WITH NOTCHED CLUTCH DISC ) 

NOTCHED CLUTCH DISC. 

TRIANGULAR STUD "A" 

NOTCH IN CLUTCH DISC. 

CLUTCH SHAFT DRIVING GEAR (PERMANENTLY 

FASTENED TO VERTICAL CLUTCH SHAFT) 

DOG IN NORMAL POSITION 
CLUTCH DISENGAGED 

NOTCH IN CLUTCH DISC. 

Fig. 11 - Automatic Clutch Dog Operation. 

RAISED OPERATING LUG 
"K" ON CLUTCH DOG. 

DOG RELEASED -CLUTCH ENGAGED 

CLUTCH DOG SPRING "L" P-22896 

- RAISED LUG "J" ON COMPLETE CYCLE LEVER 

COMPLETE CYCLE LEVER 
PIVOT SCREW (P-21792) 

FRICTION WASHER P-22569 

SPRING ARM 

STOP PIN - "E" 

T=_i'-OPERATED POSITION OF LEVER 

COMPLETE CYCLE LEVER 

P-44464 __ .. T SPRING "K" (P-44166 ) 

ROTATES ONE COMPLETE REVOLUTION 
EACH TIME'CLUTCH DOG IS RELEASED. 

"AUTOMATIC START" AND "RECORD REJECT" BUTTON 

- SWITCH CONTACTS 

PIVOT FOR 

SWITCH LEVER 

NOTCHED LARGE CAM 

P-21788 BRONZE COMPLETE CYCLE 
CAM WHEEL ( INCLUDING HUB ). 

Fig. 12 - Complete Cycle Lever and Switch Operation. 

COMPLETE CYCLE SWITCH LEVER 

PHONOGRAPH MOTOR TO 110 -VOLTS A. C: 

©John F. Rider 
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MODALS 5, 6, 7, 9 STROMBERG-CARLSON TEL. MFG. CO. 
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STROMBERG-CARLSON TEL. MFG. CO. MODELS 5, 6, 7, 9 

L 

"AUTOMATIC START' AND "RECORD REJECT" BUTTON 

RECORD REJECT LEVER - 

Nx ütii 

"AUTOMATIC START" AND "RECORD 
REJECT" SWITCH CONTACTS. 

(CONTACTS NORMALLY OPEN) 

ALUMINUM CHASSIS FRAME "D" 

TO . PICKUP ARM 
MOTOR SWITCH 

SINGLE RECORD CLUTCH 
PAWL SPRING, P-23316 

END OF SINGLE RECORD LEVER "E" 

END OF SINGLE RECORD LEVER "E" 

-ALLOW 1/32 INCH CLEARANCE WHEN AUTOMATIC 
CLUTCH PAWL "H" IIS PROPERLY ENGAGING 
CLUTCH DOG "K." 

F AUTOMATIC CLUTCH PAWL P -2172e 

CLUTCH DOG 

T 

COMPLETE CYCLE SWITCH 

PHONOGRAPH MOTOR 

Cr- 
ATTACHMENT PLUG 

Fig. 13 Automatic Start and Reject Record Button 

Fig. 14 - Single Record Lever Operation. 

PIVOT PIN P-24100 

HOOKED PORTION "I" OF SINGLE 
RECORD CLUTCH PAWL 

SINGLE RECORD CLUTCH PAWL, P-23019 

COMPLETE CYCLE LEVER 

SINGLE RECORD CLUTCH PAWL 

©John F. Rider 

CLUTCH DOG 

END OF SINGLE RECORD LEVER "E' 

COMPLETE CYCLE LEVER 

ACTUATED 

ALLOW 1 32 NCH CLEARANCE BETWEEN HOOKED 
PORTION 'I" OF SINGLE RECORD CLUTCH PAWL 
AND END "K" OF CLUTCH DOG, WHEN RAISED END 
"J OF COMPLETE CYCLE LEVER IS ACTUATED BY - 
OPERATION OF LARGE CAM WHEEL. 
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MODELS 5, 6, 7, º STROMBERG-CARLSON TEL. MFG. CO. 
A 

NOTCHED DISC FASTENED 

TO TURNTABLE 

BALL LOCATING RING 
FASTENED TO TURNTABLE 

TURNTABLE SPINDLE 

INNER BALL RACE FASTENED TO SLOTTED TURNTABLE 
HUB AND POSITIVELY ROTATED AT 78 R.P.M. BY 

A PIN IN TURNTABLE SPINDLE. 

co i1" 

1111111 
11111 ' uLu 1-- 

B 
SLIDING SPEED CHANGE LEVER FASTENED 

TO PHONOGRAPH FRAMEWORK 

OUTER BALL RACE FREE TO ROTATE INDEPENDENT 
OF TURNTABLE OR TURNTABLE SPINDLE BUT 

CONTROLLED BY A LATCH "B" AS SHOWN. 

ENGAGING NOTCH IN TURNTABLE DISC 

LEVER "PULLED OUT" FOR 78 R.P.M. 

DISENGAGED FROM SPEED CHANGE 
LEVER FOR 78 R.P.M. 

WHEN LATCH "B IS IN NORMAL POSITION (NOT 
ENGAGED BY SPEED CHANGE LEVER) IT ENGAGES 
ONE OF THE NOTCHES "A" OF TURNTABLE DISC, 

LOCKING BALL RACES TOGETHER AND GIVING 
78 R.P.M. TO TURNTABLE. 

TURNTABLE SPINDLE 

O R.D.M. 

78 R.P.M. 

33-1/3 R.P.M. 

METAL PANEL 

Fig. 15 - Single Record Clutch Pawl Operation. 

DISENGAGED FROM NOTCH IN TURNTABLE DISC. 

IllilllI I ì1íí 1 

vs. anotir 

B 
-- LEVER "PUSHED IN" FOR 33-1 3 R.P.M. 

ENGAGING NOTCH IN END OF SPEED 

CHANGE LEVER FOR 33-1/3 R.P.M. 

WHEN LATCH "B' IS ENGAGED BY SPEED CHANGE 
LEVER, IT DISENGAGES NOTCHES "A" OF TURNTABLE 
DISC, HOLDING OUTER BALL RACE FROM ROTATING, 
THEREBY CAUSING BALLS TO ROTATE TURNTABLE 
AT 33-1 3 R.P.M. 

HOOKED PORTION "I" OF SINGLE 
. 

' LEVER SET FOR "SINGLE RECORD" OPERATION 
RECORD CLUTCH PAWL 

K 

SINGLE RECORD CLUTCH PAWL, P-23019 

niic_-.. 
-HOOKED PORTION HOLDS END "K" OF CLUTCH DOG 
POSITIVELY AGAINST TRIPPING WHEN AUTOMATIC 
CLUTCH PAWL IS OPERATED. 

CLUTCH PAWL GUIDE PLATE "M". 

HOOKED PORTION RAISED, ALLOWING CLUTCH fir¿ D 

DOG TO RELEASE FOR AUTOMATIC OPERATION I, 

CLUTCH DOG 

Fig. 16 - Two -Speed Turntable Operation. 

LEVER SET FOR "AUTOMATIC" OPERATION 

PIVOT ALLOW 1.32 INCH CLEARANCE BETWEEN HOOKED 
PORTION "I" OF SINGLE RECORD CLUTCH PAWL 
AND END "K" OF CLUTCH DOG, WHEN RAISED END 
"J" OF COMPLETE CYCLE LEVER IS ACTUATED BY 
OPERATION OF LARGE CAM WHEEL. 

©John F. Rider 
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MODELS 5, 6, 7, º STROMBERG-CARLSON TEL. MFG. CO. 

"AUTOMATIC START" AND "RECORD 
REJECT" SWITCH CONTACTS. 

CONTACTS NORMALLY OPEN 

CONTACTS CLOSED EXCEPTING WHEN 
PICKUP IS ON PICKUP ARM REST. 

PICKUP ARM MOTOR SWITCH - 

RADIO CHASSIS 

i 

Fig. 17 - Motor Circuit Diagram. 

RADIO CHASSIS 

SWITCH CONTACIt 

/ 
PICKUP ; 

' / IIi "r 1/ 

PHONOGRAPH MOTOR 

O T 

COMPLETE CYCLE SWITCH 

CONTACTS NORMALLY OPEN 

RECORD LIMITING SWITCH 

CONTACTS NORMALLY CLOSED 

PHONOGRAPH 
SWITCH CONTACTS 

ATTACHMENT PLUG 

FLEXIBLE CORDS FOR PICKUP CIRCUIT 

PIN TIPS OR TELEPHONE PLUG FOR INSERTING 
INTO PHONOGRAPH JACK OF RADIO 

- RADIO CHASSIS FLEXIBLE CORD 

PRONG "A" 
PRONG "B" 

1 

TO 110 -VOLTS A.C.1 

CHASSIS FRAMEWORK 

TERMINAL BLOCK ON UNDER SIDE 
OF PHONOGRAPH CHASSIS 

PIN JACKS IN TOP OF PICKUP TRANSFORMER 

P-23393 PICKUP TRANSFORMER LOCATED 
AT BOTTOM OF CABINET 

CORE OF TRANSFORMER CONNECTED BY GROUND 
WIRE TO EITHER VOICE COIL TERMINAL ON 
LOUD SPEAKER 

GROUND WIRE FROM PHONOGRAPH 1oo0 
CHASSIS TO GROUND ( GND) BINDING 
POST OF RADIO CHASSIS 

55 

56 

56 q 

2A3 

2A3 
GND 

Fig. 18 - Pickup Circuit Diagram. 
57 P 

ANT 

O 
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STROMBERG-CARLSON TEL. MFG. COMODELS 5, 6, 7, 9 

SECOND -INSERT SCREWDRIVER AND 
PUSH UP AS SHOWN. 

TURN SCREW CLOCKWISE TO TIGHTEN 
SPRING AND INCREASE BALANCING 
EFFECT ON CABINET LID 

Fig. 19 - Releasing Cabinet Lid Stay. 

CABINET LID CONNECTING ROD 

FIRST -REMOVE COTTER PIN 

THIRD -PULL CONNECTING ROD 
OFF END OF PIVOT STUD 

i 

7;4" FOURTH -ALLOW SCREWDRIVER TO SWING DOWN 
UNTIL POSITION IS REACHED WHERE 
SPRING TENSION IS EQUALIZED 

HEAVY CORDS OR WOVEN WEBBING PASSING 
AROUND CHASSIS, USED AS LIFTING SLINGS. 

Fig. 20 - Removing No. 5 Phonograph Unit from Cabinet. 

CABINET LID TURNED 

COMPLETELY BACK 

PAPERS OR CARDBOARD AT FRONT, BACK 
AND BOTH ENDS, INSIDE OF CABINET, 
TO PREVENT MARRING FINISH OF WOODWORK. 

©John F. Rider 
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MODELS 5, 6, 7, 9 S'I'RMIBERG-CARLSO TEL. MFG. CO. 
(d) Pickup Positioning Lever, Fig. 6, incorrectly adjusted. 

- Loosen Screws "C" and "E", Fig. 25, and move pickup arm positioning 
lever to right for bringing needle towards starting groove of record. 
Moving this lever to left brings needle towards edge of record. 
Tighten screws after each adjustment. 

7 Needle Lowers in Proper Position on Record Edge But Does Not Carry Into Playing. 
Grooves. 

(a) Pickup Arm, Fig. 1, is binding. 

- Test to be sure pickup arm swings freely on its bearings and is not 
binding. There should be a slight up-and-down play on ball bearing, 
Fig. 25. This play can be obtained by adjusting pickup arm thrust 
collar as described in paragraph "a" Section 21. 

(b) Tension too light on 'First Groove" springs. See Fig. 26. 

Increase tension separately for 10 -inch and 12 -inch records by 
turning adjusting screws Fig. 26 in clockwise direction (looking at 
slotted end of screws) so that needle is positively forced over 
surface of record and just enters first groove in record. Have turn- 
table rotating when adjustment is tested. Too r:.uch tension will cause 
needle to jump over several grooves. 

SCREWS 10k ADJUSTING HEIGHT 0F RAIL 
CAM SURFACE (HEIGHT OF RECORD TRANSFER 
FINGER IN RESPECT TO TOP OF TURNTABLE 
SPINDLE) 

RECORD CARRYING ARM 
SLIDE PAIL "C' 

RAIL CAM 

Fig. 21 - No. 5 Chassis mounted on Sk. 3169 Testing Legs. 

SLIDE BLOCK "B" - 

SLIDE GUIDES "A' 

411W 

-SK 3169 SET OF FOUR METAL LEGS AND 
NUTS FOR HOLDING CHASSIS LEVEL WHILE - ALIGNMENT GAGE S T 31746 SERVICING 

e Needle Lowers in Proper Position But Jumps Over Several Playing Grooves. 

First Groove Springs, Fig. 26, tension too strong. 

- Adjust separately for 10 -inch and 12 inch records as described in 
Section "7b". 

9 Record Changing Trip Does Not Operate at Completion of Record. 

(a) Tripping grooves in record are larger in diameter than customary or 
standard recording practice. Records having "eccentric" type (Victor) 
tripping grooves larger than 7 -inches in diameter or "spiral" type 
tripping grooves larger than 3-3/4 inches in diameter are "special" for 
automatic record changers and should not be mixed with records to be 
played "automatically". This phonograph is provided with a "Single 
Record'" setting for playing singly 'off standard" records. 

(b) Spiral Spring on Tripping Pawl, Fig. 9, mi:&sing. 

- Replace with new P-23312 Spring (See Section 32 for list Replacement 
Parts). 

©John F. Rider 
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STROMBERG-CARLSON TEL. MFG. CO. 21ODF'T S 5, 6, 7, 9 

Pickup Arm Tripping Lever, Fig. 9, too low at Tripping Pawl End. 

- Raise this arm bodily by first loosening the two retaining screws "C" 

and "E", Fig. 25, setting to the correct position and then tightening 

the two screws. The correct height is checked by observing the move- 

ment of the lug "H" Figs. 9 and 10 on the Automatic Clutch Pawl. When 

the pickup head is swung in close to turntable spindle, lug "H" should 

be raised so as to clear the end "K" of the clutch dog at least 1/32 

inch. End of long tripping lever "G" Fig. 9 should not be raised high 

enough to bind on end "F" of Automatic Clutch Pawl. When making adjust- 

ments of pickup arm tripping lever, Fig. 9, be sure that other branch 

of this lever (pickup arm positioning lever, Fig. 6) is correctly 

positioned with respect to the cam wheel surfaces before tightening 

the two lever retaining screws "C" and "E", Fig. 25. The end of this 

positioning lever should pass over the tope of lugs "L" Fig. 6, without 

touching. (About 1/32" clearance). 

10 - Trip Operates Before Completion of Record. 

(c) 

(a) Diameter of playing grooves in center portion of record is less 
than 

customary or standard recording practice (lees than 3-3/4 inches 

diameter). 

- Play "Off Standard" records singly, with phonograph set 
at "Single 

Record" position. 

(b) Permanent Stop Lug "E" Fig. 9 of ratched plate, out of adjustment. 

- Loosen two screws "D" Fig. 9 and adjust plate to trip the clutch 

dog no Fig. 9 when needle in pickup head is moved towards center of 

turntable and just reaches a point 1-7/8 inches from center of turn- 

table spindle. Set two screws "D" Fig. 9 tight after this adjustment. 

11 - Clutch Fails to Hold at Completion of Cycle (Continuous 
Tripping). 

(a) 

(b ) 

(e) 

Incorrect timing of large cam gear, if gear has been taken off. 

- See Section 27 for "Timing of Mechanism". 

Clutch dog spring "L" Fig. 11 weak or missing. 

- Readjust tension to cause clutch dog to operate positively. 

Shouldered screw "S" Fig. 11, used for holding clutch dog lever to 

notched clutch disc, is loose so as to allow end "K" Pig. 10 of this 

dog to drop down nearly flush with surface of disc. 

- Set this screw "S" just tight enough to hold clutch dog 
in proper 

AUTOMATIC CLUTCH PAWL P-41720 - P-91787 LARGE BRONZE GEAR (ONLY 1 

Fig. 22 Top View No. 5 Chassis with 

Motor Board and Metal Panel Removed. MOTOR REGULAR SHAG - 
P-18164 RECORD CARRYING HEAD 
ATTACHING SCREWS 

MOTOR ALIGNING NUTS "J 

RECORD REJECT LEVER 

HOLE "U" IN LARGE CAM 
GEAR FOR SHIPPING PIN 

e 

SINGLE RECORD LEVER 

GREASE CUP P-42367 

©John F. Rider 
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MODELS 5, 6, 7, 9 STROMBERG-CARLSON 'l'EL. MFG. CO. 

RECORD CARRYING ARM 

BALL RACES 

ROLLER 

SLIDE GUIDES "A" 

SLIDE BLOCK "B" 

P-23329 RECORD TRANSFER FINGER 
PIVOT SCREW RETAINING NUT- 

Fig. 23 - Record Carrying Arm Assembly. 

BALL RACES 

h. 

o 

RECORD TRANSFER FINGER P-21785 

P-23328 RECORD TRANSFER 
FINGER PIVOT SCREW 

RECORD CARRYING HEAD 

P-22169 RUBBER CAM SPRING 

RUBBER CAM PIVOT SCREW P-22174 

RUBBER PAD (ONLY) P-21838 

RUBBER CAM ASSEMBLY P-22438 

TOP OF RECORD SLIDES 

CORRECT ADJUSTMENT OF TOP OF 
TURNTABLE SPINDLE IS 1/32 INCH 
LOWER THAN TOP OF RECORD SLIDES 

TURNTABLE SPINDLE 

nunrill 
1111IIlllu II 

TURNTABLE 2 

RECORD TRANSFER FINGER 

CORRECT ADJUSTMENT OF RECORD TRANSFER 
FINGER END IS 1/16 INCH LOWER THAN TOP 
END OF TURNTABLE SPINDLE. 

"111111,, 

Ilvul,',;, iüILLLLLI I ll 11l l i 

C L ;;.;II IIIIIIIIIIIIIIIb;eie;,heIIIIIIIiIlluquu Ìq 
I ''I Iq 

ROLLER ON LOWER END OF 
RECORD CARRYING ARM BASE 

1111111111i (bib 

TURNTABLE 

SURFACE OF RAIL CAM 

lam 

SCREWS FOR ADJUSTING HEIGHT OF RAIL 
CAM SURFACE (HEIGHT OF RECORD TRANSFER 
FINGER IN RESPECT TO TOP OF TURNTABLE 
SPINDLE) 

Fig. 24 - Diagram Showing Correct Turntable Spindle Adjustment. 

I I 
11\\\\11\NBIR1\1\\\1111\C 

- 
- TURNTABLE SPINDLE 

THRUST BEARING 
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STROMBERG -CARL SON TEL. MFG. CO. MODELS 5, 6, 7, 9 
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MODELS 5, 6, 7, 9 STROMBERG-CARLSON TEL. MFG. CO. 

PICKUP ARM 

PICKUP ARM CENTER POST 

FRICTION WASHER "B" 

PICKUP ARM THRUST COLLAR 
PICKUP ARM GUIDE BEARING PLATE 

LOOSEN SCREWS "C" AND "D," THEN ADJUST 
THRUST COLLAR "UP" TO TIGHTEN BEARING AND 
"DOWN" TO LOOSEN BEARING. 

POSITIONING LEVER SCREWS P-4546 

Fig. 25 - Diagram of Pickup Arm Adjustments. 

P-21788 BRONZE COMPLETE CYCLE 
CAM WHEEL (INCLUDING HUB).- 

-OPERATION SELECTING LEVER P-22929 

PICKUP ARM POSITIONING 
LEVER ASSEMBLY P-22994 

P-41787 LARGE BRONZE GEAR (ONLY) 

P-22165 FIRST GROOVE SPRING 
FOR 12 -INCH RECORD 

P-44896 FIRST GROOVE SPRING 
FOR 10 -INCH RECORD 

'P-41794 OPERATION SELECTING 
LEVER SHOULDER SCREW 

P-22569 OPERATION SELECTING 
LEVER WASHER 

Fig. 26 - Cam Wheel Assembly and Details. 

PICKUP ARM CENTER POST 

PICKUP ARM THRUST 
COLLAR 

- P-21807 BRONZE PICKUP POSITIONING 
CAM WHEEL (ONLY ) 

- POSITIONING LEVER FRICTION 
SPRING P-21849 

12 -INCH RECORD SLOT 

10 INCH RECORD SLOT 

©John F. Rider 
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LONG TRIPPING -LEVER 

TURNTABLE SPINDLE 

STROMBERG-CARLSON TEL. MFG. CO. MODELS 5, 6, 7, 9 

P-21737 CLUTCH DOG -- P-22198 CLUTCH DISC AND PINION ASSEMBLY 

CLUTCH DOG SPRING "L" P-22896_ COMPLETE CYCLE LEVER 

- FLEXIBLE COUPLING 

TURNTABLE SPINDLE THRUST BEARING 

MAIN DRIVE 

SHAFT 

Fig. 27 - Aluminum Sub -Frame Assembly. 

P-22428 CLUTCH SHAFT AND 
DRIVE GEAR ASSEMBLY. 

CLUTCH SHAFT THRUST BEARING "R" 

SHOULDER SCREW "G" (LEFT HAND 
THREAD) FOR CAM WHEEL LINK 

LARGE CAM GEAR SHOULDER 
SCREW P-22110 

PICKUP ARM POSITIONING 
LEVER ASSEMBLY P-22994. 

PICKUP ARM MOTOR SWITCH P-22389 

B 

TURNTABLE SPINDLE THRUST BEARING - 
-MAIN DRIVE SHAFT THRUST BEARING "W" 

RECORD SLIDE ATTACHING SCREW "D" 

RECORD SLIDE ATTACHING 
SCREWS "E" AND "F" 

GREASE CUPS P -22367- 

-PICKUP ARM RESTORING LEVER P-22927 

CAM WHEEL GUARD 

G r H 

PICKUP ARM RESTORING LEVER 

SHOULDER SCREW, P-21771 

.- PICKUP ARM RESTORING 

LEVER WASHER, P-23322 

FELT FRICTION PADS "Z" 

UNIVERSAL COUPLING ASSEMBLY P-23391 

CLUTCH SHAFT THRUST BEARING "R" 

P-21792 OPERATION SELECTING 
LEVER SHOULDER SCREW 

OPERATION SELECTING LEVER P-22949 

Fig. 28 - Bottom View of No. 5 Chassis. 
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MODELS 5, 6, 7, 9 STROMBERG-CARLSON -TEL. MFG. CO. 
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N 
FIRST REMOVE THIS SCREW STOP PIN. 

USED FOR HOLDING BALL RACE. GUARD 

FROM GOING HIGHER THAN TOP OF ELEVATOR. 

BEESWAX ON END OF SCREWDRIVER BLADE OR IN 

SLOT OF SCREW HEAD ALLOWS SCREW STOP PIN 

TO BE REMOVED OR INSERTED WITHOUT DROPPING. 

Fig. 29 - Diagram Showing Removal of Record Carrying Arm. 

SECOND - REMOVE THIS SCREW STOP PIN. 

USED FOR LIMITING UPWARD MOVEMENT 
OF RECORD CARRYING ARM. 

WHEN REMOVING RECORD CARRYING ARM 

FROM ELEVATOR , BE SURE TO HOLD TWO 

BALL RACES AGAINST SIDES OF ARM BASE. 

ROLLER ON LOWER END OF 

RECORD CARRYING ARM BASE 

ROLLER ON LOWER END OF 

RECORD CARRYING ARM BASE 

Fig. 30 - Photograph of St -31746 Motor Aligning Gage. 
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MODELS 5, 6, 7, 9 STROMBERG-CARLSON TEL. MFG. CO. 
ENDS OF TWO SHAFTS MUST ALIGN 
ACCURATELY BEFORE UNIVERSAL 
COUPLING IS SLID INTO PLACE. 

- CENTERING PIN MUST ENTER ACCURATELY 
CENTER HOLE IN MOTOR SHAFT 

J 

a 

UNIVERSAL COUPLING ASSEMBLY P-23391 

SET SCREWS P-23392 

ÍIF 

SPRING SUSPENDED ELECTRIC MOTOR 

MAIN DRIVE SHAFT 

ALIGNMENT GAGE S.T. 31746 
END VIEW OF GAGE WHEN RESTING 
ON MAIN DRIVE SHAFT "N" 

Fig. 31 - Diagram Showing Use of Motor Aligning Gage. 

TO TEST ACCURACY OF GAGE, ROTATE 
TEST BAR AND NOTE WHETHER POINTED 
ENDS EXACTLY MEET AT ALL TIMES. HOLD TEST BAR DOWN INTO 

"V" SLOT DURING TEST 

SPRING SUSPENDED ELECTRIC MOTOR 

MOTOR SHIPPING BRACKET, 
PART OF CHASSIS. 

RED FINISHED METAL MOTOR SPACING BLOCK P-22846 

RED FINISHED LOCK WASHERS NO. 1114-1115 

RED FINISHED CAP SCREWS P-24940 

HOLE "U" IN MOTOR BOARD 
FOR SHIPPING PIN 

RED FINISHED SHIPPING 
PIN P-23333 

UNIVERSAL COUPLING SLID ON TO END OF 
MAIN DRIVE SHAFT AND SET SCREWS TIGHTENED. 

Fig. 32 - No. 5 Phonograph Unit Shipping Details. 

UNIVERSAL COUPLING 
ASSEMBLY P-23391 

MOTOR SHAFT MAIN DRIVE SHAFT 

SET SCREWS P-23392 

CLEARANCE BETWEEN END OF MOTOR SHAFT 
AND END OF MAIN DRIVE SHAFT WHEN 
PHONOGRAPH IS READY FOR SHIPMENT 

©John F. Rider 
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STROMBERG-CARLSON TEL. MFG. CO. MODELS 5, 6, 7, 9 
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MODELS 5, 6, 7, 9 

RECORD CARRYING ARM 
DRIVE LEVER AND LINKS 

L.O. 

MAIN DRIVE SHAFT 
BEARINGS GREASE CUPS 

C.G. 

MAIN DRIVE SHAFT 
THRUST BEARING 

L.O. 

TURNTABLE SPINDLE 
THRUST BEARING 

L.O. 

RECORD CARRYING 
ARM SLIDE RAIL 

C.G. 

TURNTABLE 

WORM GEAR 

C.G. 

RECORD CARRYING 
ARM GUIDE RAIL 

C.G. 

TURNTABLE SPINDLE 
TOP BEARING 

L.O. 

PICKUP TRIPPING LEVER 
PERMANENT STOP STUD 

C.G. 

PICKUP ARM TRIPPING 
PAWL PIVOT PIN 

L.O. 

END OF PICKUP ARM 
HEIGHT ADJUSTING SCREW 

L.O. 

PICKUP ARM HEIGHT 
ADJUSTING LEVER 

L.O. 

PICKUP ARM 
CONNECTING ROD 

L.O. 

Fig. 33 - Lubricating Chart. 

STROMBERG-CARLSON TEL. MFG. CO. 

RECORD LIMITING SWITCH 
LEVER PIVOT SCREW 

N.O. 

PICKUP ARM VERTICAL 
SHAFT LOWER BEARING 

L.O. 

CLUTCH DOG 
PIVOT SCREW 

N.O. 

CLUTCH DRIVE 

WORM GEAR 

C.G. 

PICKUP ARM 
BEARING PIVOT 

L.O. 

PICKUP ARM CENTER 

POST BALL BEARING 

L.O. 

OPERATION SELECTING 
LEVER PIVOT SCREW 

L.O. 

CAM WHEEL BEARING 

PIVOT SCREW 

L.O. 

MAIN DRIVE SHAFT 
BEARING COLLAR 

L.O. 

1 
CLUTCH SHAFT TOP 
BEARING GREASE CUP 

C.G. 

PICKUP ARM RAISING LEVER 

ROLLER PIVOT PIN 

L.O. 

PICKUP ARM RAISING 
LEVER PIVOT PIN 

L.O. 

L.0.= LIGHT OIL 
C. G. = CUP GREASE 
N.O. = NO LUBRICATION 

PICKUP ARM RESTORING 

LEVER PIVOT SCREW 

L.O. 

MOTOR GOVERNOR 
FELT FRICTION PADS 

L.O. 

CLUTCH SHAFT 
LOWER BEARING 

L.O. 

MOTOR SHAFT BEARING S 

GREASE CUPS 

C.G. 

SINGLE RECORD CLUTCH 
PAWL AND AUTOMATIC 

CLUTCH PAWL PIVOT PIN 

RECORD CARRYING ARM 
PIVOT PIN ROLLER 

L.O. 

RECORD CARRYING 
ARM BALL RACES 

L.O. 

RECORD TRANSFER FINGER 
PIVOT SCREW 

N.O. 

RECORD CARRYING HEAD 
RUBBER CAM PIVOT SCREW 

N.O. 

COMPLETE CYCLE LEVER 
PIVOT SCREW 

L.O. 

COMPLETE CYCLE SWITCH 
LEVER PIVOT SCREW 

N.O. 

RECORD REJECT LEVER 

PIVOT PINS 

N.O. 

CAM WHEEL GEAR 
SURFACE 

C.G. 

PICKUP ARM RAISING 
LEVER RING CAM 

C.G. 

©John F. Rider 
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STR0MI3ERG-CARLSON 'l'EL. MFG. CO. MODELS 5, 6, 7, 9 

Fifth, with all operating parts in their normal positions, as shown in 
Fig. 1, press "Automatic Start" button and rotate main drive shaft "N" 
Fig. 2, about six complete revolutions, closing "Complete Cycle Switch" 
Contacte "T", Figs. 12 and 17. Remove pressure from "Automatic Start' 
button (opening starting contacts '0" Figs. 13 and 17) and it will be 
found that a circuit exists from prong "A" to prong "B" of plug, 
including contact "T" and motor. 

Pickup Head Circuit, Fig. 18 

(b)The winding of the pickup head is connected to a terminal block (mounted 
on under framework of phonograph chassis) by two flexible corda, completely 
insulated from all metal work of the phonograph. A plug connector is 
provided in the pickup head stem and a jack connector is provided in the 
end of pickup arm, thus allowing pickup head to be completely removed by 
first loosening pickup holding screw (See Fig. 1) and then pulling the 
head directly out from end of pickup arm. 

When replacing pickup head, check for correct adjustment by following 
instructions given in paragraph "a" Section 6. 

Note that flexible pickup cord Fig. 18 connects to pin jacks in top of 
'Pickup Transformer', the latter being located near bottom of cabinet. 
The Prams of this pickup transformer must be connected to "ground" by means 
of a wire extending to either terminal of the voice coil of the dynamic 
speaker (when No. 5 Phonograph is mounted in a radio cabinet). High pitched 
"hum" will result if this grounding" circuit is omitted or is accidentally 
disconnected. 

Another "grounding" connection should be provided, and maintained, from the 
metal framework of the No. 5 Phonograph chassis and the ground (GND) binding 
post of the radio receiver chassis. If this connection is omitted or 
accidentally opened, high pitched hum will result. 

STRQ ERG-CARISON NO. 5 MULTI -RECORD PHONOGRAPH UNIT 

Stromberg -Carlson Telephone Mfg. Co. 
Rochester, New York. 

©John F. Rider 
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MODEL 11 

WEBSTER-CHICAGO CORP. 

in Motor windings. Unless damage is easily 
seen and repaired, replace Motor. 

3. MOTOR IS SLOW IN STARTING. 

a. Check oiling, as directed above. It 

may not have been properly done; old oil may 
have become gummy. 

b. Changer may have been in a very cold 
place, and may not yet have reached room 
temperature. Give it a fair chance to get 
warmed up, before concluding that Motor is 

defective, and proceeding as in Paragraph 
2 above. 

4. SQUEAKS OR OTHER NOISES, DURING PLAY- 
ING OF RECORDS. 

a. Check oig, as directed above. 
(If squeaks are heard, they will usually 
be found to come from the records --not from 
the mechanism). 

b. See that all setscrews are tight. 

c. Examine Motor windings; especially 
the shading coils (not visible in photos) 
which encircle a portion of each laminated 
pole and make the Motor self-starting. 
If coils have been jarred loose at any point 
they, may be tightened accordingly. 

5. CHANGER IS NOISY WHEN IN CYCLE. Check 
oiling. 

6. MOTION OF PICKUP TOWARD RECORD PIN 
WILL NOT TRIP CHANGER MECHANISM. 

7. PRESSING "R" BUTTON DOESN'T TRIP CHANGER 
MECHANISM. 

a. Check Key Control Unit 75: see whether 

there is an obstruction or a bent part which 

prevents "R" button from gainsclear down 
to the end of its travel. 

b. Examine Reject Rod 78. If it does 

not trip, even when properly revolved by 
complete depressing of "R" button, the rod 
has probably been bent, and must be re- 

stored in same way. Grasp the two ends and 
twist it slightly. 

c. If Trigger 16 is being properly ac- 
tuated but without starting a change cycle, 
see directions above, Paragraph 6-b. 

8. PRESSING "M" BUTTON FAILS TO PUT 
CHANGER MECHANISM OUT OF ACTION SO AS TO 
ENABLE MANUAL OPERATION. Check Key Control 
Unit as in preceding paragraph. First see 
that button goes clear down; then follow 
its action through Manual Rod 77. 

a. It may he found that, instead of 
trigger being actuated, there is stretching 
of Swivel Spring 95 (joining the lugs at 
ends of Swivel Spreaders 90 and 91), allowing 
the spreaders to open. Increase tension of 
Spring 95,by bending slightly the lug on 
either Spreader. If this increased tension 
causes needle to jump across the record, 
needle may be a little out of vertical, 
radially --it may "lean" toward center of 
record. To remedy this, grasp Pickup arm 
and twist it, very slightly, in a clock- 
wise direction, so that it stands vertical, 
or even leans a little in outward direction. 

b. If trigger is being properly actuated, 
probably Cam Lever 39 is binding against 
Sub -Plate 41. Look for dirt or obstruc- 
tions; see that rivets are working freely. 
If the Lever engages Cam Lever Pawl 34, 
so that Lift 37 forces its roller up into 
the groove on Cam Gear 82, and if setscrews 
are tight, the change cycle must operate, 
as Cam Gear turns. 

9. MOTOR STOPS IMMEDIATELY WHEN CHANGER 
SWITCH IS TURNED OFF DURING A CHANGE CYCLE 
(instead of continuing to run, as it should, 
until needle is again upon a record, and 
then stopping). Or -- 

10. TURNING CHANGER SWITCH OFF PAILS TO 
STOP CHANGER AT ALL. Either of these two 
conditions would indicate failure of Cycling 
Switch 85. Cycling Switch operates nor- 
mally to short-circuit the manual Changer 
Switch (which may be located in position 
shown at 54, or elsewhere) during change 
cycle only. Such damage to Cycling Switch 
(not likely to occur) would necessitate 
returning the entire Changer to factory. 

11. CHANGER FAILS TO REPEAT LAST RECORD. 
See Paragraph 6, above. 

12. NEEDLE LANDS PROPERLY ON RECORD BUT 
FAILS TO MOVE OVER INTO RECORD GROOVE. 
Pickup arm is normally impelled toward 
center of records by Lead Spring 97. Should 
a slight increase in its tension be found 
hecessary, this can be easily obtained by 
bending the lug, to which it is attached, 
down against Main Plate. If tendency then 
appears for needle to jump across record, 
check angle of needle see Paragraph 6-a 
above) . 

13. RECORDS FALL UNEVENLY UPON TURNTABLE. 
Seldom objectionable, this is due to Record 
Pin not being correctly centered between 
Posts. If necessary, it can be corrected 
as described above; see "Replacing Motor." 

14. LAST RECORD DROPS ON ONE SIDE ONLY. 
This suggests a Post bent out of perpen- 
dicular to Main Plate. Test with square 
as directed (see "Replacing Motor"). If 
Post must be straightened, be c'reful not 
to bend other parts. 
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15. CHANGER CONTINUES CYCLING. Due to 
failure of Lift 37 to fall back out of 
engagement with Cam Gear. Check the various 
rivets at which motion occurs, to find the 
point where friction or binding is inter- 
fering with freedom of motion. 

16. RECORD IS DRIVEN, BUT NOT HEARD, OR 
NOT HEARD WITH PROPER VOLUME. See that 
Pickup cord is plugged in. Check ampli- 
fier and speaker and connections to them, 
thoroughly. If then trouble is still sus- 
pected in pickup, test its output with a 
vacuum -tube voltmeter. Playing an average 
record. output should test 1 to 2.5 volts 
if pickup cartridge is of crystal type, or 
0.5 volt if of magnetic type. If pickup 
cartridge is found not to deliver proper 
output, remove it and install another. 

17. SELECTOR PLATE FAILS TO SEPARATE BOT- 
TOM RECORD FROM STACK. This is due either 
to a badly warped condition of the record, 
or to its being of a thickness very con- 
siderably different from those now in stan- 
dard use. The design of both Selector and 
Shelf Plates is such as to accommodate a 
maximum variation in thickness and flatness 
of records, but certain records may be found 
which are so far out as to be impracticable 
for use in automatic changers. 
If Necessary to Disassemble the Changer 

Before attempting to remove Sub -Plate 
Assembly 83, detach Key Control Unit 75 
from Main Plate. To do this, start with 
Control Unit Truss Bar 80. Then take out 
the screw which holds left end of Adjusting 
Rod Lever 94. Next remove Adjusting Rod 92 
and Adjusting Rod Extension 79. Take out 
the screw holding Spring 73; then the screws 
holding Key Control Unit 75 to Main Plate. 
Rods 77 and 78 can then, with due care, be 
extracted without bending. Free the Cam 

OIL HOLES IN POINTING PLATE 

IO 

MODEL 11 

Connecting Rod 58 by loosening setscrew 
holding Spreader and Hub Assembly 59. Sub - 
Plate Assembly can then be detached without 
bending parts. In reassembling, reverse the 
procedure. 

Replacement Parts 

When spare parts or sub -assemblies are 
required, order them direct from factory, by 
number and name as given on photos. Where no 
number is given, order by FULL AND EXACT des- 
cription, specifying model on which part is 
to be used. 

Questions Not Covered 

The service mechanic should not hesitate 
to inquire of tie factory regarding any diffi- 
culty eaeountered ehich doss not saw to be 
covered by this Servicing Chart. 

54 - Changer Switch 

56 - 

Connecting Plug 

85 - 

Cycling Switch 

Motor - 55 

Typical Wiring Diagram 

SHELF PLATE 

RECORD PINN 
SHELF PLATE 

KNOB 

SELECTOR PLATE \\ 
ON-OFF SWITCH 

POINTER 

POST 

BUTTONS 

KNOB 

POINTER 

-SELECTOR PLATE 

- POST 

TURNTABLE 

PICK UP 

SCREW DRIVER HOLE 
FOR ADJUSTING 
NEEDLE POSITION 

ICK UP REST 

T/EEDLE SCREW 
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MODELS 21, AC -21, 
AC -DC 21J 

12A578 Push Button "R" AA 

12A579 Push Button "M" AB 

12A580 Push Button "12" AC 

12A581 Push Button "10" AD 

12A043 Changer Post AE 

Recorder mounting hole AF 

11A126 Pickup brkt assembly ... AG 

Needle landing adj. hole AH 

Motor oiling holes AI 

AK 

AL 

(3) Sub -plate mtg. screws AM 

12A003 Lifter rod nut AN 

11A733 Swivel shaft&head assm. AC 

12A046 Swivel post AP 

Give ( Needle screw AQ 

Model ) Pickup arm AR 

Number( Pickup cord A3 

For the Service Iran 

WEBSTER-CHICAGO CORP. 

PHOTO A-B. 

This Manual is designed for the use of 
the service mechanic only, and is intended 
to facilitate as far as possible his work 
of caring for the changer mechanism, 
whether he is called in for the purpose of 
assuring its continued satisfactory opera- 
tion, or to remedy some difficulty which 
has appeared. For his convenience, the 
"Operating Instructions", supplied to user 
by the factory, may be summarized as 
follows: 

The Changer plays twelve 10" or ten 12" 
records. . To reload, revolve the two 
posts slightly, grasping them underneath 
the Shelf Plates. Turn them back after the 
played records are removed; they will fall 
and lock when in proper position. Then 
place the new records on the Shelf Plates 
and push "R" button to put Changer in oper- 
ation. . To play the other size 
records, turn the knob at top of each post 
until proper figure is opposite pointer, 
and press the "10" or "12" button, to agree 
with pointer setting. . . . To reject a 
record (or to start a change cycle as for 
testing purposes), simply press the "R" 
(Release or Reject) button, at any time 
while needle is upon a record. . . To 
play manually, turn plates out of the way 
as for reloading, and press "M" button. 

BA Changer post washer, 12A093 
BB Changer shaft assem - front, 11A120 

Changer shaft assem - rear, 11A121 
BC Changer shaft pin 
BD Plug button, 50A5100 

BE Turntable spindle & hsg.assem., 17A026 

BF (3) Mounting screws, 26A072 

BG (4) Sidle housing mtg. screws, 26A039 

BH TT spindle & cone assem., 17A025 

BI Motor shipping screw 
Shelf plate ) Changer plate assem. 

BK Selector plate) 2 req'd 11A117 

BL Changer cap, 12A044 

Hl Cam gear screw 

BN Changer plate spring, 12A081 

+- BO Changer plate washer, 12A061 

BP Pointer 

Top Vlew. 

(What are here called the "plates" of the 
Changer are frequently known among mechan- 
ics as "blades" -- a name best avoided when 
talking with users because it may convey to 
some an exaggerated impression of danger in 
the movement of these parts.) 

Illustrations 

The three photos illustrate all vital 
parts of the Changer. Letters are used 
alphabetically, to refer to points on the 
photos; thus, Motor Oiling Holes "AI" are 
found by simply glancing down Column A 
(left side of photo A -B) to letters AI. 
Reference letters must NOT be used for 
ordering parts: Order only by the factory 
numbers. Where no number is given, part 
cannot be separately supplied; order the 
Assembly containing it. 

Oiling (reprinted from Operating Instruc- 
tions) 

The Changer should be lubricated once a 
year with about a dozen drops of a good 
light machine oil at each of the following 
6 points. All points can be reached from 
above, through holes in the mounting plate 
as follows.: 

No. 1) Three oil holes on motor gear 
No. 2) housing. Reach all three 
No. 3) through two holes AI. 
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No. 4 Through hole marked AJ, drop the 
oil upon flat surface of cam. 
It will distribute itself to 
proper points. 

No. 5 Through hole marked AK, see felt 
wick, and drop the oil directly 
upon it. 

No. 6 Through hole marked AL, see felt 
wick, and drop the oil directly 
upon it. 

To Check Oiling 

If squeaks are heard, compare the squeak 
with and without a load of records; any 
stack of records in motion is likely to 
squeak a little against a pin through their 
center. This can be corrected by rubbing 
a little wax on record pin. See that all 
five wicks are in position, including three 
1/4" round wicks in frame of motor, one 
washer -shaped wick ("No. 5") on Lift DK, 
and one ("No. 6") on Cam Lever DI. See 
that each wick is thoroughly saturated (as 
it may not be if insufficient oil or too 
heavy oil has been used.) Lift out all 
three motor wicks, with tweezers; see if 
old oil has become gummy (commonly due to 
use of low-grade oil or low viscosity 
oil). If necessary, clean gummed -2p wicks 
with kerosene. See that each is saturated 
with good oil; then, before replacing them, 
drop a little good oil into the holes. The 
gear box of the Motor is packed with a 
semi -fluid grease at the factory, and it 
should never be necessary to take it apart 
for lubrication purposes. 

General Description of the Change Cycle 

An automatic record player for records of 
two sizes has three principal duties to 
perform. These duties are here performed 
by three mechanisms, inter -connected and 
built together, but largely separate in 
their operation. 

(1) The record -changing mechanism -- 
brought into operation originally by the 
contact of Lifter Cam DH with Pawl DJ -- 
is the simplest of the three. It is driven 
by the cam groove (visible on under side in 
photo E -F) of Cam Gear DC. As Cam Lever DI 
is forced, by the Pawl, out underneath Lift 
DK (which is shown revolved to the right 
for visibility) the Lift rises and forces 
roller DE into the under groove in Cam 
Gear. The motion is transferred to Rear 
Changer Shaft (at ED) through Cam Connect- 
ing Rod DB (EH), thence through Changer 
Connecting Rod FG to Front Changer Shaft 
BB. 

(2) The pickup -operating mechanism --like- 
wise brought into operation originally by 
the cam -and -pawl action upon Cam Lever DI -- 
is driven in part bythe groove in upper 
(visible) side of Cam Gear DC. As cam 
Lever is forced out, at the beginning of 
the change cycle, against Link FO, it 
causes the Link to push upward upon Pickup 

MODELS 21, AC -21, 

AC -DC 21J 

Plunger CA, thus lifting needle from 
record. The same pressure upon Link FO 
works, through Guide Arm CJ,to force Stud 
down into the groove on the Cam Gear. This 
rotatés the pickup arm, while Pickup 
Plunger CA holds it 2p. off of record. It 
is rotated first out beyond the turntable 
until Selector Plates BK have dropped the 
next record, then rotated back to proper 
position to start playing. 

(3) The mechanism for bringing needle in- 
to correct starting position must operate 
accurately for both 10" and 12" records. 
Partly due to this requirement, the start- 
ing position is not determined y the cam 
action. The upper groove on Cam Gear is 
designed so that it, acting alone, would 
carry the needle farther back toward record 
pin than would ever be desirable as a 
starting adjustment. Travel of pickup arm 
toward Record Pin is then stopped, at 
proper point for lowering onto the record, 
by action of Lever Hub CQ. The stopping 
takes place as lug CQ (upon the Lever Hub) 
strikes the shoulder on Rod FP. This en- 
ables the entire mechanism rotated by cam 
action on Guide Arm CJ to travel on past 
the proper point of rotation for record - 
starting, while the pickup arm itself, 
which is held rigid to Lever Hub CQ, is 
accurately stopped at proper record -start- 
ing point. 

Correct adjustment for starting position 
of needle requires, therefore, only correct 
adjustment of Rods FL and FP; the radial 
difference of 1" between correct starting 
position for 10" and 12" records is taken 
care of by exact dimensioning, at the 
factory, of surfaces at right end of Rod 
FL which stop against the "10" and "12" key 
stems. Due to this, when Adjusting Cam at 
FM is turnei (as directed below under Ad- 
justment A) the starting position of needle 
is simultaneously altered for both 10" and 
12" records. 

Adjustments 

There are two adjustments that can be 
made, FROM ABOVE: CHANGER NEED NOT BE 
REMOVED FROM CABINET. All adjustments are 
correctly made at the factory, and ordin- 
arily need never be altered. Should it 
become necessary to readjust, due to acci- 
dent or tampering, proceed as follows: 

A. ADJUSTING LANDING POSITION OF NEEDLE 
ON THE RECORD. If needle comes down on 
the sound track, playing of records will 
not start at their beginning. Insert screw 
driver through hole AH. Turn Screw head on 
Needle Landing Adjusting Cam FM -very 
slightly counter -clockwise. If needle 
comes down too close to outer edge of 
record, or out beyond edge of record, turn 
Adjusting Cam clockwise. 

The factory adjustment of needle landing 
is 1/8" in from outer edge of record. 

Compare also Paragraph 12 below. 
B. ADJUSTING HEIGHT TO WHICH PICKUP ARM 

RISES. The arm should rise, during the 

@John F. Rider 



672 

WEBSTER-CHICAGO CORP. 

cre EKKEE 

w w w3 3wC%Gic,7EW2bw 
bC 

C 
.p.8 G ß 0 . 3F.á 

1.4 . f.p F E a U 4 

%1gA 4) cE) Ú? Ul4) Ú NV 
r, W.-. ,0 4) 4) N0 a] m.. 
O 0 .O F. N cd '. cd C C 
`) 3 4)' Ó 0 

4) 4) b aF) J) 
.-) 4) CO F. 47 O hO bO N 4) O C y b F. 
t.R.W 4) 4)0004))?(-,-+ao a) 
a1 U cd .. F. F. -. .-. 4) 0 m+-) i-..0 
.Z a) .-1 P. F. F. rr rl OD N o aE 

F. .0O 

i. -.i. m F. F. 
Ñ 

f. N C 

a) b0 a) OCC.CU.0 mOrc 
GC S) 

.. 
ctl 

4. 
bC U O{.000000F. U 

cd í4d F. E V Ñ 4 G 7g ó 
6 a 6UaFLÚ8UUFUÑ g. rÑ(Ópp Óó..óóIÑÓ aaaa44QaÑAÇG 

Ñ N r.Ñ(VCV r.%CcOP 
ci) r -I.-.,.+ r+N NUr U 

I á I i 
a> m3 0 4-) 'îoa) 

dÁO hO fÁ ri Á.a óó '0 h0 

ó cCd ó ,z-1= a)m > 3 ro.D`aH á 
Ccd . a) 

a w2. 
Ó 

co 
Ú .C. 

ri b 
FC. 

f. 

cd C Ca CJ f -ir -i a ó 
kcd ao a) Cnrz '2 2 ai H C9 F0. f. 
a) U F. 1-. O ri 0 bD C w .-1 

¡¡ U cd E. >i o.. cd .. d (d 
Eli) .. .. g0.00,...4-24->0 'd a) a zf. .z n z })OUrIf".. Cí.d .. P. 3 a) i-. d ,C o ,n .-1 cd f. 
a)o,-1- Omf0.4)>`O 3cn óf,. bpf. 0 0riU].. a) f.bD+)O 

4-, cd a) (V] c).-iiO,>~i 
oc.) .n,-I~- w 

fr bD > £9 cdCO + 1-.a)f bOÚcd a)f. a0-1-) bD 
pEp[ap 

z e . -i > o >i >ióUr-iQ >i cdr>irip a)U 2 Ú., 
E+cd f..4 bD,-1 w0cda) c%1..9 Ca . Q)0 cd .r'i 1-. s. w 

ri 1 

.o>" a) f.. 
b0 

U f..-1 
U f. a) í. 
cd o ,C 0, 

l-) CO 

°i, - O -I>~Ó cd^f.Ó a ) Ó 
f.+) o f. a) 0C1) 3 to b Mi-. (1) 

O cd..d a) bD+) C 0 0 0w a) .0 r) F. 1-) C a cd U.. >21-1 bp f. F. ri Cp.... o cdcdcda),-, cdoa) s. ..,-i 1:1 .S4 c cd dw b0 C.. r. .0 b0+) Cu 

O >cd>) f0.+)ma)á)a ri a)3a)o cf) cd 
á) 

+)r1 C p co C 3+)+) s. a),>~ c91-) 
cdCcd a) 0a)a)k.0a) F.pA f. -. CAa) xL.a)bONcf) U >in 

O +) cd r -I cd U .. r. .. CO ri CO 

+011) g)o+) cn +) cn.N Obx 
f. 

>) k +) +) - CA a) a) +-) O f. CO U a) 'd a) .. cd 
f: a) o -. .0 f. a) cf) 0 C co a) b r-1 a 
o a) >i e > +) cd Co G. a) +) .. 
1.) >, ,+) 'd O o g.+) cd > CO 4) 0pp.-1 cd >,C 

C cd+) 
Z 3.Cd 

C C f-, á) wO H u).-. d(gdhCDO.Ca)dcd --- +) P. b1).0 
cd >)p O .. +) C O C >i C 

a) > .-/ 0 a-) ,C 4-2 d ,-, n O a) ri +) .. w 
a0)á)Ci ópcCdóa)cpd3cda)r-+a)o 

mroiá >ia )á) i ópfo.á)`GówcE. 
a) cd a) cd .. > f. +) 0,-+ O a) f. F. o 
Ú ó,(1) e 3 a) a.. r -i > c12---0:1 a O+) w 
a) 0 ca +) ri U) 

4-1 D) 
4-) 
,-I r o i > 

ri +) 
L. CO U ri 
Q) +) cd cd 

4-i a) Ñ 
P. 

W cd'dH,1 
H 

CO I O I +) 'd ,-. +) _ 
11 

'd C 0 CO 

cd óña>i ó f. Cn ao)d 2 
r -I a) da) x o a) ,-+ m C u 

f. 
a 

ó 0m ro o `ñ 
cda)CA -Pm a)C 4-) hoe 
a) .0 +)..a6Cn to 0 c ri Ci O >i0Ccd.. 
O O ri p.. apC 

+) cd U f. U,1 
c. cd CI. b0o7 f >i 

+) á)) CU C a) ÿ F0 ó o 
cd 

4-)p.) óEo-+C)Ia 
a) 

4-) 
b 

C cC) 

O co 
H hi) - g ;'0d 

cd 3 co 

bpDÓ+ p) çO.+=2],,i.0.h f0.}x-) ,.p7C. .A 0 00I Q) E? cd O a)^ 
U Cd a) +) = F: TJ f.^ cd U a) 
C 'dcd 'cl +)a)cdoO b>U 
a) 'd ,C"., a) 4-) E -sa)--..0 O 

f4 a) d-) P. Z f. b C a) a) O I-7 
.0 o f. 0- o u) +. f. o >if. bDc o (1) cd.x.C++) o'dri bDC ,-104-1a)30U) m ci) w to a) rn 
,O ;..g 

cd ,-2 0A21 Ó Ñ C .. h.0 C iJ 

a) >~ n+) +) C U f. f. ..e C 3r1 0 
H 0 

fl) 
aCi 

4-4 ó bD+ a+) _ 
N o (1) f. Cf) O+) w F. e04-) U O a)b \ f. cd .-4 ri bL .-1 N C ,-1 0 e m 

bODU 
ca ú.x nÑ ÓL . E3ß..ChDo .0 

>i a) U 4 -,ri L. + +) + ) cd ) + W ) cd Z riNUcdC CI) +-2 CI) CO cdf.bD O 

U) E a) p U ñ+) w a) .. U O- 
©John F. Rider 



673 

0 0. 

' ci 1 0) m m O 
11. 

Ñ Ó 
{. 

td 

01,E.4> .~-i m40 m 0 ä 

CM 
0.30.m40 0rTi 

.-1 0d' 0 0 0 0 0..004) 
(-, A.-1 000.10r1 F0)0 CJ0rl 0 0m0404a 0)f.,43.70, a404U r0 40FV>DO, 

áó E 
Ó 

rpW~ <41 ÑTPß ó G i ó hÓ 0 O. Á 
20M2d0CF2Y257f200 00 C.-{ 

pp 

a40 Ó°4°°óiyVF )0m743 Ú4-3 . C f 

Z4~ 0 044..07.-P1 0 F P. . -I .0 
C O.. 0 r -I 0.. T.-1 0 0 0 U 

A. qa4~p3 
óCÓÓ0.0C000fn 0'eó-1 á t40)A 

W maEG ÚVY 0)OiUc~.°ÁN0 
SSOU 0 '00 0.>y00pNpp0.0 F.. 

7 .00..n00Or-I040.04)0.-1d 0)4N.-140.00' 0 NN d= 0 0)0..00.00) 3 
¡0... 

P 

rTIrOIP 
Úa0174-a 3070 C O00 00)0 

.0 °ó4d 0rir1,C 0.0 0.0.-1 7 47 0 3 00.0) E.-1 O0 40 0 0 0.000 0 0 ) 40 .0 00000.0 Noo 0 70.00F40 (. ).7cTor...)ár1.-1 ß.Yr.W F40.004040 U 3r1 060. 3 

MODELS 21, AC -21, 
WEBSTER-CHICAGO CORP. AC -DC 21J 

pp y vi ¡¡.... C0 ó130Ñ>pÑ G dC4epd,00~0)O 4 m.°. 
0 T00 > 476UrIY Ñ C á0.-130m N .0r1000.2r10 O(l 

ot 10 
0.y 13NOFF{CEirlyW 

Q}OF-I-1y09F 
OÑ OÓfr0.E01Fs%W tO.Cis ó BEF 

pplWN 000r-{1.00 V 40 40,0X OV¡ 4-.300-. 42 
0 6 0 F O 6 0 C 0 0 ttl O m U 0 W O.0 O 0 0 
hC0 >s0) .00) .0>s X.-.r.a 0 h0000 
0ÓÓ01,0..FÓ °X37Cä°)44'0. ÇÑ00000p3p03443 .0aE Y .0W.0 43 F m Uxri43N00 
°00g0O FW¡ 704°..m i Ó30¡.0{..0CFE 

{O{..d 
h0¡>¡yysÁ 

.F.40640F.0ÑWa°i143¡0w.1/21óÑ 
Ú004ÑÓ 0403.0.4743 U0 a00 OWp100,0000 40Ud r1r100C 0 004)0) 0U0 

0 0 0 0 0.0 0.40 .0 0Nr.a3 l9 0 0r1 F 60pq43 0 
02 a0)Y E 040.0..00 0 0 a 00O Ullllll»3333 0£0r1 YF1.''a400,0 Ta] OF00 0óep O 0Q 0.0-+ ? V3 .0 0.04000 0 U 0E...1 VCll .-. w .0 0) m 0 .0 60.-1 m n 
Y na d O 9.-1 U 0) F 04, 0 Y>. 01 d 

> 0 0 t0 U 0.. 00 rl 43 .. 47 
.04)Ú( pSE00ri0F7 m6p30d wF0 00000000 hCCpC0 00{.0.{.°iÚY r16600 000 G disO Y4.iO...°Cm Ó uC owvlc5oga0 a>..COr..0t)00400 
O 0 0 0 Y 00 O O q ..F.........-,. 

40 E > dUUO 00w 10.0.0E1:2V]4)0.3d0 
OC F CO 0>> 0000 40Y 0W U m 0 YYer-10..Fe1(U 0000..40 00 0)00 ..2 

0 a«i0.dC.0.0 00>C000T 7y02((..00)0000) F0U r.tró40E3{ O FOO.000060C00a0 g 
U 00.0 00{ä..C)..400) 0 U.0 r. C NO¡Oy 

k.1C0,0~.00.0f00 
CF.t 04070Ó0)0C ,.401Ó00,C.0P..0 W 0. fnE406U7UW.0z6..0 U3aOU400a0Y0 

'a -a' 

.r0. 0 
I >I. 0 1 Gd. ál 

47 00 0 a0 1 6 O r-01 400 U Y 
m v ti CO 

X.0 C r1 0-..-1 0 0 0. 0 40 43 0 2.0.52.S20 0 q Y 0 N.-1 0 0.' 04.4.3.-... N N H 0 0 .-1 .. Y0F 01UCJ qqqqq,C 0.Nr1.. oGC .0 d 0 0 4) -4.34D -to. 
0-1 

r. la E r. ,0 m O 0 00.0 0 0> >. 
pp ó0)N .0.4, Fri 03 MV Ebe. .. -7,. .Y.10.0) 00F,0.. 0 4.4...... -ego 70 F 0 r0.c)> 3 0x 00400 4Fa °NB>ó wÁ 0 040 00 CO 00 0.00 0) 040 4)0.13 0 0) üO.EVi.0O 4.r.r1^ 000 0000F.. OOrN.00 CFO Zo0740.. ao f-0. .Co.. Y d % o t)0ó 

h0 0 0 .0 U .-1 >.. r-1 40 .. H CO 0 Cl 40 n CO Ú 00.. .] 4)td d 0 N Uv -1 N 0 W O 7 F....> U 1 rld d 00 U0) 60{.0.. F003 F Urt > 0.40 0.0.770.'070 
>.700)-1 0,000 O 0214) N {0y10000 lF.td o .00 U r. 0> 01 00 ppppN r1 0. 0.a 0 60 0 7 0) 40 00 00 0 0.-1 F Ú Ñ U U 

0 b0 U O.1 P 007.000.'0f. 0000 11,0 -to 0.. o m > O F.-10 0.1 Y 0000 0) 0,0>. a1o.0Nd0.{.0d0 Z dV40F40 a>F 0400CC 600){{..1 
40 400r1C 0 40 d 400 0 0ddO0) 040 + 6m,140 00,0 C¡0,.. (w IA{0..0 .0001.0000> 00,Y0.040Y 00 00 Al)0 O V 0d0. 00 0 F OUF 4)0) O a00,CU0U..OUY d 0)0 

O 4)7F 00.0.8,....,.. -,. NY 0 r-1 0 U2a 0 d,0 0 0) 0 0x.000 YV 0.. a0) 0.0F 0) 0.o HFUr.TF U d 0 0 0 0. 01. ,0 0 00)1 > W Oaa tC 0 0 0.0 0 
ä) 00000060 0 0.. .g I. h U.-1 0 U 0.'T.0 O 0) V 60 0 ..td06p U m0) ^ n00d1D Wr. 0..E0000 0 q m t)0y a4) g000)C 4)F .00004000 ó 01:3áa 0..CFYp,0.0.0 OC6d tE Ur. 

47 U.1Ud F00 0 0)0 T NOr1 0)40 O F0)EE 10700 .0{0.(y43..000400.. riH..>OY4-10.0 [U7n00 .00 
UI°.dtd6M0)iF.0. 

Ñ VY 
0 OA 

at0d433ç0'Ntd,Pt) 
f1G0)F F0rmf-1N C0 LL. 

'`."5 O .0 4) d 4) .. 0 aa 0 0 7 tC Y > rl O 60 0 >a ?4 Iñ .0 00).0 3-.0 l0 .XF0)400. cVO m..H C`U mCár.U rl (Ó 
t6Ed 

0 40Ç0N01 0 r-1Ep-1 0 0 0 U0 00 >a>>pp.aa,,rl0 rl m> t0 
{o. 

r/ 4).. 
4aÚ33 0.0Ñ0 Za01400.0-114.°]Ú4-'d400 40 0-1 Úß.4-1MÑ 

O 
1 0 

mt,> r.,b3 
m01 

h0 ÑmÑ ómC 00 1.0-.00.0.00)3g2 y0 r1 
@@40.00T. 0 E40 Ú 

E Ó d.-0. F U r1 0 0 Vl 
Po 
m 

ttlYTpJ0O0i.00F. 
O 0) fO-1 >.d ""z>,.1 "43 F; Ó '4,12 

Ory0IlMm@ 

GIÁO[WmNa 
40 O 47 

mO 0 
b 040i0,qq00. 0{r015 F.4)t) 13 L+0 N 06 

f) al C U 7 43 
)aldT000m0 0) 

.0m00 
4).040C0) Nppl1,OTr. 
-" .0 0040 0 OF.tiqqqq+ÓO 

f0..4° -a 

ÓFOi.ampgym{Ña.. ó40 

Ó 3pp Ñ Z W m 

I a 

22071 1 

Á d1 
pppp 

0-a 
g 0) GF Ñ> 

pp0..1 

on C 

40.00 0... 0 4 40 [.40 7400000) 

g600Y 
GGó>0.40. 

43aY00NNF.-..0O 

goH 25 
0CD 00...0 N00°00 00F 

0áCC47E> e-m1°0 
0 ÚF{OA 00 .r10 

.0m,0; 
f.0. 

ÓÑm40 bM 0r°-1 40CC004Ú.0. F0..O O F0 Or. I1 U 0471. 40V0.N UONr-10 7 .0.00 
O f°.. m.0 0K 0 ó~ >. F 40.0 

.0,0 
0pO.0 

.1-1 02 ge]eirnal 

.0 T ó 
=00.07 ad N2,201 q.1y 0=1 tp) 

m 
0-000.0 

Ñ 0 0 40 rl 0 r01 .Y 
4.0.. 0. .. 0 00)d 0 r1..40 A U {Fy` r140 

.000g4 0 bON.-.40 0 E O 7 >3¡..0. 
Ó00ó° '4.51212 r0004'4.~..P.7P 
@°.0.F0. 

F 07040)4040~ 010)F v01400040.. pçó0)0 rlr°-1m.-1{.dCq r1.1(0).r-104' 
0 U a M 0 P 0 47 40 60 0 Y 40 a 

2 0) 0 0).40-. 00.. 40 t40d IX .12'4. ti 40 

I 

b I da m`á + .0 I ..r. 0.0 1 0 0 7 
TF040 U O rlG1. yy000 d 47.0 00) 0d 040,-1 40 00 >.040 ei (!º1 

Ll m 00 f21 F 0Y U 00 43000d d 0 0 .] 0 4) 
rO1 ve....-. T. p bOF 0 C0.' d 0 r0 Ó C R >. C)ll 1. f. 'O. 2) -1 M1. N C o .0 ""5-2ä07.1,2 

40 z 40 O N 
U OO dbp 400 00) 0. 00770.0 j040 [s.77 0.0 m47 2á. .0 000. 

0F{0.. gqm.. 0..0 OFr.fA..XE >O 0 3m d0) .0 O m oçl.Cdr10.-100 2 40 

.CF C.0 F Em3'\\ Z O0) 0 U040 M40 +O ' Op0 CT 40 D 01 O.. 3 Wr.00D.. W.0MO m 

óóír0C40> Úó40l.s?ÓFr. 00 0..o.. 000 {.p 8iOr.047 z.mii 00++N.00 47FC40 A C r. 
(. 

O2 4) a0 00 Lda0) Y..Or. 000 rC. 0).-.N F{y4)0tl N 
bp.0 0 

rmi 

[k.77 U m >. 0 0 0 0) ...... 00 0.' 0 40 a0. O 0 00 Cl 0. Y w f: 0 4) tC ...Po >1 C Vl 0 rl 
CC ¡.X .0r100>C ( m><.Y m dDP. r.0000 F ÿ b0 0.... h00040P, Y m o 0 

CA 
GÑ mOO.0nrl00 

a0-.0)00 00> C.. CC 0 Zgr...NOGG U i.0 p CF O i%.>a W0.OV. 
O .0 E,0 U40 OOOF 0>.. OdO.0 0 4)F.+ O.+k. 0000+1 E Yr. .Z 400 
Y 0 0O0 00. U 00).00 N0 p.00 0a0. 0. --Lo .0m0 6m400r. O m OF0(. O 
0O O..m.1 OG00 0.0.. G7O > OU.0 000 >.UECA.0 ONppCc40 0..d..Ym 00) +R, met t) rl 
Ç0 4ó00V Gu tU) CC000 3 0) 1.4e2' -' 

Np m 0) m F C O 40 C. m K0, D [ .Crl Cr. ,CN i 0 0 Z4000.0 
m..0 40 'O,hGQ0) :..0 NU 0C~d C.0Y R. 40 00b00.0ä)00400..400400 O.r F 

m0 .0.-11. k.O7 NO äd3 d m >.0 mC100 4] F O w0.. 0.0 0 0 001 m tCm O 
T.n.-1m 0OF0 O fz O0C çç 0d0) 0,...,>... r. Cl V 0 a 0000 003 0-10) O.0d 00 L' .0 0-. 

éc'')).00... 
a .0 0 0. 0 0 0.+ N C F O F r. ä) NO.+ P r. F m C U 

1. 0.40 O >00 000 Y UM U 0A 70 0.'Z0 m0 C0 g0)0 40 .f.p4po 0000 r->01041 Ó Y 
0.-0. ÑaE ZF Ú.-00-1°3 m mi. 0 

p.. .-1 
0.a-.E>a0).-1.-.Np OC m. -0Y Cl] 07.001 000. 0 0.0 d m w 0 0 01 Á .0o .0dä) Oa äN0 .0F00r. 00UOm q 00 00 

47 0000 O 0000.00 0 O O Ori O C0 C F100) C 040 F O .5.,..1:: YW Or. F ä4.9 C d 
.03 00 0) O Ñ.CUF I O OOrEd 0400 00.. 0C.' NC.O.. .0 Y Ot)iCp0 q0 m FF 
YO 00.00. 0O40)UÇ 0010 G1.r. 000 0pp d]da1 0 d .0 2 0.0 mY UE.0m00 C.0{.0000 

r. 0 0 Z0Yttl0r. 0O ,0C7 0 0) F O W FY>a O EC3 Y1.0..Ym 0 0 Om0C00U 
0r. 

C 
010) O 07t- WO F, C.-+ Or -1 £F mo. {.>ad M 0 070 mO00-+Fr. 0000 00 bpr. U0 

00 >aätl 0000,-1,--101100.0e tL0 0000004. a C Ur. -. 003 °ä) .0m0)..O..FC 007.. 00) 
00.. rl C7m El 000 óode C a00Á0,0 fil E0++0N N E 01.m,Co40r1 7.. 000 rl 

.0 0-10 r-1.-10 4000..b0bä.+0 r.YO ..l O.Frioryd ó0E ri{. o,U .0ß100 ó.4F m 
00070Y 0 00.Om00 W .00700.0)0 (.7 F.0m 00 004000 3FC00)0a0dF ó0k. C F 0)40F00 
0 0U.000r. r1.0 000 rZ 00,.00.0,0 ZYm50F 0. U...0 O 0..000 m 30°000 0 0)7 000 @@ 

F.0' 00.00 q Y 0 0 7 O 0 070 r10 00 p0a.. ([s7700.O470r.0 g U 0)40 0F 740riF bpC¿pCO .10 %0 
.4a O0.0)p0. aa¡¡,,..77.40-. 0.n.-1 FOnnY 00 F00 T-.F Cm0 fa m 1. 0 00.pl] i.1.%ä)00 .Cam0C00 Fx 0)0ppY>.0 .00)0)000)+0 1.0)O 0),0 40 aori VF00-.Et) 7. FFpOOC. 

a 000. r.EO)C3f.0 474747.0mm.. 
rill 

.U14)idT40 O 
1.......e.1 .4,9.4 .. 

C 1 0 00tl Óm 000)00) ri0 00.1 (..77 40 7.0m K) 0 r. 0>, CC 0.0o d .0d >. 
ä) r.p..L) LAZO 004040 r.Y40NOC 000 a. 00 r. r. 0.007 r1 0r>1 .0rlO0r1 Uir00PO0404-a 410 00.00 

00 07Y OppO.0.-.00 0000000 000.. 6 m.0OdO O -t-ton 0C01'.OçQO M^^4) r1 
V0 Mg.-. GuY00040,0mE OC.+U Or.riq 40...03 k. 002010.. 00 ÿ.0.00 40..E40UEE 01E1.0 a 

d 
.40-1 

,0 m 0.0 0.0 
m cm. m 0)1 0 NO Ó 0 7 

Cr) 

-'2>..o] 
I O ry ri ENO. -1a E r. m> 40 I > I CO TT. d 400 

Cry 0.0 00 0 Hm 4) CCll 0 Z OOdulUs ma O OF 0.. 0.0 0 Ur. 
Z>. m F O moot -4F. .1.0 F 0 > ...El. C0.0>4 0 Nó t-.0 .00 m m m Ou 

6p C] Á. 0.o4,.-.5.4044,04 {. a 60 o d.0 T 
1-F.aF.0 .0)ú 00) TF040m C2 v>.H 4 FmmY. r000Ñ 0.1 00 Om ..0 04 01 TU -°E.,,,,,, CC >r. 0-.070000 Z ,--140 [.Y m gq 40 0 m 0 F0140 .te O m Eri > 0 3 ,. 
Z3k] ó.00m 00 m 000C .riO .] FC 0. O'. 00)4047.0001~010)00 F 0 020) 000r. .040 0)0 

X 0 ,0 .0 >_00 0. 0.' 000)0 Uäy mm O COjU Oho 0)F OF>..o0 G)6DlD 
50.' C e V Y 7 > 7 1 >.O..0.C U m mho h0 ne,... F.0 0-10 >00m P,F" 
WC1U]d m0 0 0)00.00) C 0 O0 1 0.040 k70 CF.. C m rl 0 0)01m00.C1 OtCt 

eÇZhC0> O,00 00.0.4 .072 T (x -.mT..4)F.A40^Jçl Z 000 W00Y1F400 F.0a 
0 00 Zoo 4F 0 0 0) 

.Z-1 

Cl 3 0r.,0 0047 300 C/ 07 U-.0 7 0.047 
O Ñ.. 3 .0 Y d 0) 0 0) .--10-. td m itl C rI F C Y m.0 m m Y W C - 40 40 m. Tp F `-4' 

q T0 F0 2..0047 W ór10 0 U 
pqç OOm..Fd>1Y.0Fm 8 40UYY- r1 d h00b11 

Wr-iZFri a 0> 000 CA 0).+U .1..,C < Y.0 a.0..0 -4000) N 0.1X0) ppm 
,rC. 

0ß...0..0 6F°...... 000001.100 40 32 ¡z Um Y 0 d 0)0 0O 0 0.0 UNaäd 
2, 2? ap,Yçn47 F.10) m.0 VC 0 0 0) . 

A.:1-g. W 0b00)0 0 0 a Z r.0 5Y 0-.3 g.0. 

.Z+k,aO£á U1,0 .0 07.. Z m T . mCmY FFF&.0 rC.a.1Fÿ+F. 4040 0 00 2 odo p..0. 
7 0 r.d F mm mi) 041 r1 0)'m .0 r12)a 00)4.40 Y 
aOUIF F zoo .0.0 C>.0 4040 p,arl a00:.4.. 23..0Y 0)p0o da0.0C >.N4, 

r..1, -,.....C m O a-, 0 F > T.. C 0 d Y 0 W 0 0. m 7 W m a C 0 rl .0 td 0 e0 3 0) C 0 >.ri .. t) m OF+..40 0. 0 00 r1 1ti0i0 0 >4 03 .03400.0.0.0 W C 040GG0mYCb0.00040 Y> 
FUWk. 0 .0N O0 O 0 E 0.3000. 0 0.00$-.00 0.1 .0d 0)0 U4)0 3.0p0 O 

[G7c2004)E 0 O> F Ofq00d0 O Z.-4 ,0 47 0.0 mp0.0 0+ 0. O 0 mm 0 hfg .0 Ul6 r1 hfl §2 T0..0a OC F F 6 tote 0. £ >.7 o.0Wdm aam+OlUmm.Cnfpl m .. 400 
-]zzFn]pt m W mmqmm C7F 0.0 0a--X M 0)00 U 402ym 40 YgCr. O.]q7E0 r-1.0FET Od OU 0 U O.. k. 000.1.7 0T ttlU .000 T 0 Z 00 0m00 
á0oZZo 47 M.. o m ä1C WP.0ém . >:j 00..0.0 .0r.mF T [] mqC00F° 0,F m m.00 
"slA>W0)dr. o0U1.E Ot0 a .0 p. moa.a r14040E6pp400mm m 7. oxFaNm>aT 4-1 0,04. 

Y a >00 00 rI00.1U W C0E Z{L m2ó0 m00r.i. 0040 m C2mr10..I.....1 
x 0 O 0 O .0 000) 0) + [:... 0. U C O O F 40 0 000+ m F m rl m m 4] ä 0 Y ?4 .0.0 C d .0.. F 3 Y 
0 (aas,7y 0.0 0) p0.0 CC44,, 7a4) OoOC 0) O rlO mE m m m G)01, 0)000.00 3~ m 40 0) U 

>.11. 040 Fm 2[tl 000> . O.0F ..ri .-1 .0U)..TYU] C F 4U. 002]0 OÑP.O.0dml YO .j0 40 O.CY>.0 m m O'C7.Y240m 0 406 40 I.,--4 05 mm OG(14 ,Oi.fCX.+Nom..F+7F a470d UOOU +0)0)40> W U.Y m U 0 .£ 0pr.+0 OE.0 D.W r1Um WFmFF3.1p.. 
0.00000 0.0 00000000 0C)dE 0 .Y 0O 0 0)0.0.10)000 U0 ,00 .0 40 404-10.00 0) 

0F Ua6m.0 >..0mp m UO..d 7m 0-1.0 I OXmUU CC 07 4040 a Y d 
N OpV.1.. ä)0C mT47mT0.0mEL.010 

d4 U 0700) .A 20 
mm0pp 

1Ó..702g1ti0.0y 00)çp>@lF 0 0 td>gqA 0 m0i40E200ibmm 
WF.01P. E6 P.4m33mÓN O.a. 01°-14 4AO0)C00 2 0) P.4-.i.7Ó4 U 6 3P.Ú 0)°'Ú.0fO-.Cid 22 

©John F. Rider 



674 

MODELS 21, AC -21, 

AC -DC 21J 

CA 
CB 

CC 

CD 

CE 

CH 
CI 

CJ 
CK 
CL 
CCigd 

CD 
CP 
CQ 
CR 
CS 
CT 

WEBSTER-CHICAGO CORP. 

DA 

DB 

DC 

DD 

DE 
DF 

DG 

DH 
DI 
DJ 
DK 

DM 
DN 

DDDO 

iD bQ 

PHOTO C -D. View of Sub -Plate Assembly, Together with Certain Other Assemblies. 

12A568 Pickup plunger 

12A537 Lifter guide 

26A020 Hinge spring screw 

21A004 Hinge spring' 

11A718 Key control assembly 

12A097 Pickup plunger spring 

12A077 Manual key rod 

12A565 Rejection rod 

12A096 Pickup plunger sleeve 

Swivel guide arm 

11A714 Swivel tube &trunnion assm 

12A072 Trunnion should.screw (2) 

Clutch release roller 

12A573 Guide arm spring 

12A089 Swivel spreader spring 

12A709 Spring 

11A726 Clutch assembly 

11A724 Clutch Lever&sleeve assm 

12A593 Clutch lever &sleeve spg 

12A547 Clutch spring retainer 

Replacing Motor 

CA 

CB 

CC 

CD 

CE 

CF 

CG 

CH 

CI 

CJ 

CK 

CL 

CM 

CN 
CO 

CP 

CQ 

CR 

CS 

CT 

DA Spreader hub assem. lower 

DB Cam connecting rod 

DC Cam gear 

DD Cam lever spring, 12A572 

DE Roller 

DF Ground lead, 20A262 

DG Sub-plate(Sub-plate,levers&gear assem.11C729) 

DH 

DI 

DJ 

DK 

DL 

LM 

DN 
DO 
*DP 

DQ 

Lifter cam (cam gear assem. 11A715) 

Cam lever 

Cam lever pawl 

Cam conn. rod lift 

Shoulder screw, 12A007 

Pawl spring, 12A084 

Clutch release brkt, 12A521 
Release trigger 
Clutch screw, 26A037 
Clutch lever spring, 12A584 

The service mechanic may be called upon to adapt 
the Changer to a different power supply. For this 
purpose, or in case of any serious fault within 
Motor, remove entire Motor EA from the Changer, 
and replace it with a suitable new Motor. See 
that Motor Frame is well grounded by wire, DF, (in 
photo C -D) soldered to lug on Sub -Plate DG. (In 
ordering a replacement Motor, specify the power 
supply and give Model Number at EQ; also make and 
model number of phono -radio or other type of in- 
stallation.) 

©John F. Rider 
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MODELS 21 Series 
WEBSTER-CHICAGO CORP. MODEL 22 

AUTOMATIC RECORD CHANGER 

Operating Instructions 

Your - WEBSTER-CHICAGO - Automatic Record 
Changer will multiply many -fold your enjoyment of rec- 
orded music. These instructions are written for the pur- 
pose of enabling you to get the benefits this equipment af- 
fords. With proper care, it should give many years of satis- 
factory service. With it, you can enjoy from 15 minutes 
to nearly an hour of your favorite music without interrup- 
tion, and without attention to the instrument. 

MODERN RECORDING 

Modern records are made by electrical processes and 
the bringing out of their full tonal perfection requires 
a well -designed electrical pickup such as is provided in 
this Record Changer. 

Fully as remarkable is the wide variety of selections 
that are obtainable. They range from the latest hit tunes 
played by the most popular bands, to complete operas 
and symphonies recorded by the world's leading artists. 
These longer works are to be had in the form of a set 
of double sided records so arranged that the first half 
of the work is heard by playing one side of all the records, 
and the last half by playing the other side. 

MOTOR AND POWER SUPPLY 

The Changer is equipped with a constant -speed self- 
starting motor. Under all normal conditions it starts 
automatically and runs at correct speed. 

Each Changer is designed to operate on a certain volt- 
age and frequency (cycles) only. Be sure to look at 
your nameplate and see that the instrument you have 
conforms to your power supply before plugging in cord. 

SETTING FOR RECORD SIZE 

This mechanism plays up to twelve 10" records or 
ten 12" records at one set-up. All records must be the 
same size for each set-up. 

On each post you will see two plates (shown in large 
drawing). The lower one, on which the records rest, is 
the shelf plate. The upper one is the selector plate, which 
takes from the bottom of the stack the next record to be 
played. 

To set for record size two things must be done. 

(1) Clasp one of the posts just underneath the shelf 
plate, with thumb and finger of left hand. With right 
hand, lift knob and turn the selector plate until figure 
10 or 12 (whichever size you want to play) is opposite 
the pointer. Do the same with the other post. 

(2) Push button marked 10, or 12, as required. 

LOADING 

See that both shelf plates are turned toward center of 
turntable. If they are not, again grasp the post just below 
shelf plate, and rotate post until it falls into proper 
position, with both shelf plates correctly turned toward 
center of turntable. Place the stack of records over 
center pin so they will rest on the two shelf plates. 

ADJUSTING NEEDLE SO THAT PLAYING WILL 
START AT BEGINNING OF RECORD 

The correct adjustment is made at the factory, and 
thereafter no further adjustment may be necessary. 
Should need arise, the position at which needle lowers 
to record can be adjusted by inserting small screw driver 
thru the hole shown in the illustration. Turn very slightly 
either way. Clockwise turn moves needle in; counter- 
clockwise moves needle out. 

STARTING THE MECHANISM 

To start motor and turntable: 
(1) Turn the switch to "on" position. (On some 

models the switch is located in a different place from 
that shown in illustration.) Motor will then start. 

(2) Push button "R". This will release the first record 
and start the record -changing mechanism. 

REJECTING A RECORD YOU DON'T WANT 
TO HEAR 

Merely press the "R" button. You can do it any time 
after the needle has come into contact with that record. 

REMOVING PLAYED RECORDS 

First switch off motor. Then take hold of both posta, 
just below the shelf plates, and turn them out of the 
way. Lift the played records from the turntable. Taking 
hold of posts as before (below shelf plate) move plates 
until post again falls into playing position. The changer 
may then be loaded with a new stack of records: see 
directions above, for loading. 

MANUAL OPERATION 

To play records one at a time as in an ordinary 
phonograph- 

(1) Remove any records remaining on the turntable: 
see directions just preceding. 

(2) Leave plates turned outward, as for removing 
played records. Do not turn them back toward center 
of turntable. 

(3) Press button marked "M". Then place a record 
on turntable, switch on motor, and lift pickup into 
position. 

OILING (MoaiL 2/ "4Y) 
The changer should be lubricated once a year with 

about a dozen drops of a good light machine oil at 
each of the following 6 points. All points can be reached 
from above, thru holes in the mounting plate, as follows: 

No. 1 Three oil holes on motor gear housing. Reach 
No. 2 all three thru two holes marked "A" on draw - 
No. 3 ing. 
No. 4 Thru hole marked "B", drop the oil upon. fiat 

surface of cam. It will distribute itself to 
proper points. 

No. 5 Thru hole marked "C", see felt wick, and drop 
the oil directly upon it. 

No. 6 Thru hole marked "D", see felt wick, and drop 
the oil directly upon it. 

OILING `MODEL 22 ONLY) 

The changer should be lubricated once a year 
with about a dozen drops of a good light machine 
oil at each of the following 3 points. All 
points can be reached from above, thru holes in 
the mounting plate, as follows: 

No. 1. Thru hole marked "A", drop the oil 
upon flat surface of cam. It will 
distribute itself to proper points. 

No. 2. Thru hole marked "B", see felt wick, 
and drop the oil directly upon it. 

No. 3. Thru hole marked "C", see felt wick, 
and drop the oil directly upon it. 

TONE AND VOLUME CONTROL 
If the radio or amplifier through which this changer is 

being played has a tone control, adjustments may be 
made for various types of musical selections and acous- 
tical conditions. 

If it is desirable to control volume by means of the 
control on the changer, the volume control on the radio 
or amplifier should be set slightly higher than necessary 
for the maximum volume level required. If the user 
prefers to control volume by means of the control on the 
radio or amplifier, the control on the changer should be 
set at approximately a "half -way" position. This latter 
method is not recommended, however, because of the 
necessity of changing the control setting each time the 
changer is stopped for reloading. 
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tonal qualities of the kind or records being 
played. 

TURNING OFF 

(1) Throw Changer switch to "off" position. 
(2) Lift pickup arm, place it on the pickup 

rest. (If you happen to turn off the Changer switch while the mechanism is going through a "change 
cycle," you will notice that it does not stop 
until the cycle has been completed, and pickup 
is again in playing position ready to be lifted 
over onto the pickup rest. If you prefer to 
turn off your Changer by the use of any other 
switch than the one on the Changer itself, be 
sure to turn it off while needle is resting upon 
a record: otherwise pickup cannot be returned 
to its rest). 

(3) To avoid warping of records, never leave 
records resting on the shelf plates. 

IF CHANGER IS LEFT RUNNING 

No damage will be done if you forget to turn 
off Changer after it has played its entire load 
of records. It will simply repeat the last 
record until stopped or reloaded. 

IF CHANGER WILL NOT GO ON TO NEXT RECORD ABOVE 

An old record may occasionally be found (made 
before the introduction of automatic changers) 
which does not carry the needle close enough to center -pin of turntable, to set the changer 
mechanism in operation. Should one of these 
old records be found in the stack, a touch of 
the "R" button will instantly set the Changer 
mechanism in action again. Any need for doing 
this can be avoided by placing the old record 
at top of stack to be played, so that it will 
come into position last. 

YHEN NOISE DEVELOPS 

Noisy scratching indicates worn records. 
Poor tone is evidence of a worn needle. Some records will wear longer than other's, even if kept equally clean. This is due not only to 

RIGHT: General Illustration Showing 
Name and Location of Parte 

BELO*: Oil Holes As Seen in Mounting 
Plate After Lifting Off Turntable 

OIL HOLES IN r JNTING PLATE 

8 

MODEL 
22 

o 

o 

e 

MDOEL 
2/ 

quality of manufacture, and care given the records 
but also to the kind of music recorded. 

CARE OF RECORDS 

To insure long life for your records requires 
only slight effort. Do not expose them to heat 
from the sun, nor to heat from nearby stoves or 
radiators. Store them preferably in albums, but 
in any case keep them always in a cool, dry place, 
resting vertical or flat horizontal. Remove dust 
and dirt, using soft cloth and lieht circular 
motion. If fluids are used for lubricating record 
surfaces, keep in mind that these often tend to 
attract dust, and extra effort is necessary to 
clean it off. Dust is much more troublesome in 
some localities than in others. 

Records may safely be left stacked directly 
upon each other (as on the turntable) but should 
never be left resting on the shelf plates of the 
Changer. This two -point support, while best for 
its purpose, is not at all suitable for record 
storage. 

RECORD NEEDLES 

Various types and kinds of needles are avail- 
able for use in phonograph pickups. All have 
their virtues, as well as their faults, for use 
in ordinary phonographs, where needles can be 
changed after each record. For playing ten or 
more records at one set-up, as with this Changer, 
no attempt should be made to use ordinary steel 
or fibre points, since continued use of worn 
points will be likely to ruin both quality of 
reproduction and the records as well. Any kind 
of needle can be used, which has a point durable 
enough to play ten records or more without damag- 
ing them. 

Automatic Record Changer unit 
is constructed of a minimum number of working 
parts, and in operation is simple and reliable. 
As with all mechanical articles, minor adjust- 
ments may be necessary at times. Should addi- 
tional information be required, particulars will 
be given upon application to the manufacturer. 

SHELF PLATE 

RECORD PIN 

SHELF PLATE 

KNOB 

SELECTOR PLATE 

ON-OFF SWITCH 
(ON SOME MODELS) 

POINTER 

POST 

BUTTONS 

SEDLE SCREW 

KNOB 

POINTER 

SELECTOR PLATE 

POST 

TURNTABLE 

PICK UP 

SCREW DRIVER HOLE 
FOR ADJUSTING, 
NEEDLE POSITION 

ICH UP REST 
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11A117 Changer Plate Assem. (2 Req'd.) AA. -- 

25A046 Fish Paper Washer (4 Req'd.) .AB 

26A039 Spindle Housing Screw (4 Req'd.) AC 

17A1363 Spring Clip (2 Req'd.) .AD 

25A030 Idler Wheel 011 Wick (2 Req'd.) AE _' 
11A832 Bent Idler Wheel Link Assem AF _I 

Drive Sleeve (Give Model No.).. AO_11,111, 

12A751 AH 
L7A1769 AI 

AZ 

11&833 Idler Wheel Link Assem AK 

12A750 Idler Wheel Link Spring AL 

17A168 T.T. Spindle & Cone Assem AM 
118852 T.T. Spindle & Housing Assem 

Bent Idler Wheel Link Spring 

Idler Wheel Assem. (2 Req'd.) 

Recorder Mtg. Hole 

12A737 Changer Post (2 Req'd.) AO _ 
Changer Shaft Pin AP 

12A093 Changer Shaft Washer (2 Req'd ) AQ 
11A853 Front Changer Shaft Assem AR 

Photo A -B. Top View 

BA...Pickup Cord (Give Model No.) 

BB....Swivel Post 11A732 

BC....Sub-Plate Mtg. Screws (3) 26A006 

BD....Oil Hole 

BE....011 Hole 

BF...Pickup Arm (Give Model No.) 

SG....Needle Lending Adj. Hole 

BH. -011 Hole 

BI_ ..Pickup Bracket Assem. (Give 

BJ....Changer Cap (Clive Model No.) 

BK..AC Switch 32A016 

1.- BL....Shelf Plate 

"NesBM. Selector Plate 
SN._.Changer Plate Spring 12A081 

-0.-BO..Changer Plate Washer 12&061 

BP .Push Button (10) 12A581 

BQ_Push Button (12) 12A580 

BR -Push Button (H) 121579 

BS ....Push Button (R) 121578 

Model N 

Model 24 is similar to Models 22 and 23 except for the following: The trip cir- 
cuit is similar to that used in model 22. The changer posts are similar to 
those used in model 23, the rear record post having been changed from two plate 
assembly to a stationary single plate, i.e. 

On Model 22, Omit 
For Model 24, Add 

On Model 22, Omit 

For Model 24, Add 

FOR THE SERVICE MAN 

11A117 
11A117 
12A737 
11A836 
17A168 
11B852 
17A026 
115835 

Changer Plate Assembly 
Changer Plate Assembly 
Stationary Changer Post 
Stationary Changer Plate 
TT Spindle 
TT Spindle 
TT Spindle 
TT Spindle 

This Manual is designed for the use of the 

Service Mechanic only, and is intended to 
facilitate as far as possible his work of 
caring for the changer mechanism, whether he 
is called in for the purpose of assuring its 

continued satisfactory operation, or to 
remedy some difficulty which has appeared. 
For his convenience, the "Operating Instruc- 
tions, supplied to user by the factory may 
be summarized as follows: 

The Changer plays twelve 10" or ten 12" 
records. . . . To reload, revolve the two 
posts slightly, grasping them underneath the 
Shelf Plates. Turn them back after the 
played records are removed; they will fall 
and lock when in proper position. Then 
place the new records on the Shelf Plates 
and push "R" button to put Changer in oper- 
ation. . To play the other size records, 
turn the knob at top of each post until 
proper figure is opposite pointer, and press 
the "10" or "12" button, to agree with 
pointer setting. . . . To reject a record 
(or to start a change cycle as for testing 
purposes), simply press the "R" (Release or 

Reject) button, at any time while needle is 

upon a record. . . . To play manually, turn 
plates out of the way as for reloading, and 
press "11" button. 

(2 required) 
(1 required) 
(1 required) 

Assembly (1 required) 
& Cone Assem. 
& Housing Assem. 
& Cone Assert. 

& Housing Assam. 

(What are here called the "plates" of the 
Changer are frequently known among service- 
men as "blades" -- a name best avoided when 
talking with users because it may convey to 
some an exaggerated impression of danger in 
the movement of these parts.) 

ILLUSTRATIONS 

The three photos illustrate all vital 
parts of the Changer. Letters are used 
alphabetically, to refer to points on the 
photos. Reference letters must NOT be used 
for ordering parts: Order only by the fac- 
tory numbers. Where no number is given, 
part cannot be separately supplied; order 
the assembly containing it. 

OILING (REPRINTED FROM OPERATING INSTRUC- 
TIONS) 

The Changer should be lubricated once a 

year with about a dozen drops of a good 
light machine oil at each of the following 3 
points. All points can be reached from 
above, through holes in the mounting plate, 
as follows: 

No. 1. Through hole marked (BB), drop the 
oil upon flat surface of cam. It 

will distribute itself to proper 
points. 
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No. 2. Through hole marked (BE), see felt 
wick, and drop the oil directly 
upon it. 

No. 3. Through hole marked (BD), see felt 
wick, and drop the oil directly 
upon it. 

TO CHECK OILING 

If squeaks are heard, compare the squeak 
with and without a load of records, any 
stack of records in motion is likely to 
squeak a little against a pin through their 
center. This can be corrected by rubbing a 
little wax on the turntable spindle. See 
that all four felt washer -shaped wicks are 
in position, including two washer -shaped 
wicks (AE) on Idler Wheels (AI), one wick 
("No. 2") on lifter lever and one ("No. 3") 
on Cam Lever (DG). See that each wick is 
thoroughly saturated (as it may not be if 
insufficient oil or low grade or law viscos- 
ity oil has been used). ("CAUTION". Do not 
over saturate the two Idler Wheel oil wicks 
(AE) as centrifugal force will throw the 
excessive oil out over the edge of Idler 
Wheel (AI) and cause loss of traction to 
turntable, therefore always wipe excess oil 
off Idler Wheels before starting motor.) 
Also check the two oil wicks on the motor at 
(EA) to see that they are thoroughly satu- 
rated. Also check lubrication on Turntable 
Spindle bearings. The top bearings can be 
oiled by removing turntable and oiling at 
(AN) then oil lower bearing from below, also 
check lubrication at all other bearing 
points. 

GENERAL DESCRIPTION OF THE CHANGE CYCLE 

An automatic record player for records of 
two sizes has three principal duties to per- 
form. These duties are here performed by 
three mechanisms, interconnected and built 
together, but largely separated in their op- 
eration. 

(1) The record -changing mechanism -- 
brought into operation originally by the 
contact of Lifter Cam (DE) with Pawl (DH) 
is the simplest of the three. It is driven 
by the cam groove (visible on under side in 
Photo E -F) of Cam Gear (DC). As Cam Lever 
(DG) is forced, by the Pawl, out underneath 
Lift, it rises and forces roller into the 
groove in underside of Cam Gear. The mo- 
tion is transferred to rear Changer Shaft 
(at EC) through Cam Connecting Rod (EF), 
thence through Changer Connecting Rod (FG) 
to Front Changer Shaft (AR). 

(2) The pickup -operating mechanism -- 
like-wise brought into operation originally 
by the cam -and -pawl action upon Cam Lever 
(DG) -- is driven in part by the groove in 
upper (visible) side of Cam Gear (DC). As 
Cam Lever is forced out, at the beginning of 
the change cycle, against Link (FN), it 
causes the Link to push upward upon Pickup 

Plunger (CB), thus lifting needle from 
record. The same pressure upon Link (FN) 
works, through Guide Arm (CK), to force Stud 
down into the groove on the Cam Gear (DC). 
This moves the pickup arm with a swinging 
movement while Pickup Plunger (CA) holds I 
up off of record. It first swings out be- 
yond the turntable until Shelf Plates have 
released a record, then swings back to 
proper position to start playing. 

(3) The mechanism for bringing needle in- 
to correct starting position must operate 
accurately for both 10" and 12" records. 
Partly due to this requirement, the starting 
position is not determined by the cam ac- 
tion. The upper groove on Cam Gear is de- 
srgñed so that it, acting alone, would carry 
the Pickup Arm farther toward the Turntable 
spindle than would ever be desirable as a 
starting adjustment. Travel of pickup arm 
toward Turntable Spindle is then stopped at 
proper point for lowerin onto the record, 
by action of Stop Lever (CP). The stopping 
takes place as lug (CP) on the Stop Lever) 
strikes the shoulder on Rod (FP). This en- 
ables the entire mechanism, rotated by cam 
action on Guide Arm (CK), to travel on past 
the proper point of rotation for record - 
starting, while the pickup arm itself, which 
is held rigid to Stop Lever (CP) is accu- 
rately stopped at proper record -starting 
point. 

Correct adjustment for starting position 
of needle requires, therefore only correct 
adjustment of Rods (FL and FP); the radial 
difference of 1" between correct starting 
position for 10" and 12" records is taken 
care of by exact dimensioning, at the fac- 
tory, of surfaces at right end of Rod (FL) 
which stop against the 10" and "12" ke- 
stems. Due to this, when Adjusting Cam 
(FM) is turned (as directed below under Ad- 
justment A) the starting position of needle 
is simultaneously altered for both 10" and 
12" records. 

ADJUSTMENTS 

There are two adjustments that can be 
made, FROM ABOVE: CHANGER NEED NOT BE RE- 
MOVED FROM CABINET. All adjustments are 
correctly made at the factory, and ordinari- 
ly need never be altered. Should it become 
necessary to readjust, due to accident or 
tampering, proceed as follows: 

A. ADJUSTING LANDING POSITION OF NEEDLE 
ON THE RECORD. If needle comes down on the 
sound track, playing of records will not 
start at their beginning. Insert screw 
driver through hole (BG). Turn Screw head 
on Needle Landing Adjusting Cam (FM) very 
slightly counter -clockwise. If needle comes 
down too close to outer edge of record, or 
out beyond edge of record, turn Adjusting 
Cam clockwise. 

The factory adjustment of needle landing 
is 1/8" in from outer edge of record. 

Compare also Paragraph 12. 
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CA 

CB 

CC 

CD 

CE 

CF 

CG 

CH 

CI 
CJ 
CK 

CL 
CM 
CN 

CO 
CP 
CQ 
CR 

CS 
CT 

CU 
CV 

WEBSTER-CHICAGO CORP. 

CA 
CB 
CC 
CD 
CE 
CF 
CG 
CH 
CI 
CJ 
CK 
CL 

CM 
CN 
CO 

CP 
CQ 
CR 

Photo C D. Subplate and other Assemblies 
11A733 Swivel Shaft & Head Assem. CS 12A734 Clutch Lever Sleeve Spring. 
12A796 Pickup Plunger. CT 12A547 Clutch Spring Retainer. 
12A537 Lifter Guide. CU 26A028 Lock Nuts. 
21A004 Hinge Spring. CV 26A161 Clutch Retainer Adj. Screw. 
12A097 Pickup Plunger Spring. 
12A096 Pickup Plunger Sleeve. DA Spreader Hub Ass em. 
11A718 Key Control Assem. DB Cam Connecting Rod. 
12A565 Rejection Rod. DC Cam Gear. 
12A077 Manual Key Rod. DD Washers or Ball Retainer (Give 
12A003 Lifter Rod Nut. Model #1). 
------ Swivel Guide Arm. DE Lifter Cam (Cam Gear Assem.)1]A7]5. 

Swivel Trunnion Assem. (Give DF 12A084 Pawl Spring. 
Model No.). DG Cam Lever. 

12A072 Trunnion Shoulder Screws (2). DH Cam Lever Pawl. 
Guide Arm Spring (Give Model No.), DI 11C729 Sub-Plate,Gear & Lever Assem. 
Swivel Spreader Spring (Give DJ 12A007 Shoulder Screw. 
Model No.). DK 12A521 Clutch Release Bracket. 

11A856 Clutch & Lever Assem. DL Release Trigger. 
12A766 Cork Clutch Disc. DM 26A037 Clutch Screw. 
11A863 Clutch Lever Assem. DN 12A584 Clutch Lever Spring. 

B. ADJUSTING HEIGHT TO WHICH PICKUP ARM 
RISES. The arm should rise, during the 
change cycle, high enough so that it clears 
by only 1/4" the record above it, resting on 
shelf plates. (Be careful, before deciding 
that readjustment is necessary, to see that 
the record at bottom of stack is not a warp- 
ed one.) To make this adjustment, loosen 
Lock Nut (CJ) and turn Pickup Sleeve (CF) 
to lengthen or shorten Pickup Plunger (CB). 
However, if Pickup is made to rise too close 
to bottom record, Stud on Guide Arm .(CK) may 
never clear the Cam Gear. In making this 

DDi 

DE 

DF 

DG 

DH 

DI 

DJ 

DK 

DL 

DM 

DN 

adjustment, therefore, care must be taken to 
see that Pickup Arm does not keep moving 
back and forth continuously (due to Stud re- 
maining in engagement with groove). When 
correct adjustment is found, tighten Lock 
Nut securely, 

REPLACING MOTOR 

The service man may be called upon to 
adapt the Changer to a different power sup- 
ply. For this purpose, or in case of any 
serious fault within Motor, remove entire 
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EG 
EH 

EI 
EJ 
EK 

EL 

EM 

ElV 

EO 

EP 

EQ 

ER 

FJ 
FK 

FL 

FM 

FN 

FO 

FP 
FQ 

EA 

Photo E --F. 

Motor. (Give Model No.) 

Bottom View 

FA Clütch Lever Stop. 
EB Main Mtg.Plate (Give Model No.). FB 26A051 Clutch Adjusting Screw. 
EC 11A736 Changer Shaft Collar & Screw FC 25A039 Washer. 

Ass em. FD 20A295 Ground Lead Assem. 
ED 12A045 Spring Roller. FE 25A032 Rubber Grommet. 
EE 12A088 Changer Spreader Spring. FF Tee Nut. 
EF 11A114 Cam Con. Rod Assem. FG 11A122 Changer Conn. Rod Assem. 
EG 12A087 Return Spring. FH 12A090 Manual & Rej. Rod Spring. 
EH 12A525 Return Spring Catch. FI 12A560 Idler Gear. 
EI 26A028 Connecting Rod Nut. FJ Changer Lever & Hub Assem. 
EJ Changer Serial Number & Model Front. 

No. FK 12A087 Adjusting Rod Spring. 
EK 12A577 Adj. Rod Lever Spring. FL Adjusting Rod Extension. 
EL 12A083 Cam Connecting Rod Lift Spring. FM Needle Landing Adj. Cam. 
EM 12A543 Lower Swivel Spreader. FN Link (Swivel Guide Arm Assem.). 
EN Pickup Leader Spring (Give FO 12A530 Clutch Release Jack. 

Model No.) FP 11B717 Adjusting Rod Assem. 
E0 12A053 Post Nut (3 Req'd.). 12A542 Upper Swivel Spreader. 
EP #1298 Lockwasher (3 Req'd.). 
EQ Pickup Cartridge. (Give Model No.) 
ER Lift Plate. (Give Model No.) 

Motor (EA) from the Changer and replace it 
with a suitable new Motor. See that Motor 
Frame is well grounded by wire, (FD) (in 
photo E -F). (in ordering a replacement 
Motor, specify the power supply and give 
Model Number at EJ; also Make and Model 
Number of Phono -radio or other type of in- 
stallation). 

TROUBLE SHOOTING 

Cases of failure to operate satisfactorily 
will generally be found due either to neg- 
lect of proper lubrication, or to tampering 
with the mechanism after it leaves the fac- 
tory, or to injuries accidentally sustained 
as by external vibration or by impact of 
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some heavy object. In addition, there is 
always the possibility that any kind of 
spring may "go dead" (cease to operate with- 
out any visible breakage) even though the 
utmost factory precautions are taken against 
it -- or that set screws may work loose due 
to some external vibration. For tightening 
set screws, a No. 8 size Allen (hexagon) 
wrench is required: Be sure that set screws 
are properly seated on the holes or flats 
provided. Damage from tampering is likely 
to take the form of bent parts; never bend 
any part during examination. 

Among the principal trouble symptoms to 
which such causes may give rise, are the 
following: 

1. MECHANISM IS SLOW IN STARTING, OR 
MOTOR GETS HOT. 
May be caused by: 
a. Failure to lubricate properly. Oil 

thoroughly. See oiling instructions. 
b. Check voltage. Line voltage may be 

abnormally low or high. 
c. Motor windings damaged. If windings 

are found damaged, remove motor and 
return it to factory for repair or 
replacement. 

2. MOTOR FAILS TO RUN, EVEN WHEN IT IS 
ENTIRELY DISCONNECTED FROM OTHER WIRING AND 
PROPER VOLTAGE IS APPLIED DIRECTLY TO THE 
TWO ENDS OF ITS WINDINGS. 

a. This indicates trouble in Motor wind- 
ings. Unless the damage is easily 
seen and repaired, replace motor, as 
above described. 

b. Check motor rotor by turning the 
drive sleeve with finger and thumb 
if it seems to bind slightly it can 
usually be corrected by lightly tap- 
ping the bottom bearing bridge, this 
will align the two self aligning shaft 
bearings and allow the rotor to turn 
freely. 

3. MOTOR IS SLOW IN STARTING. 
a. Check oiling, as directed above. It 

may not have been properly done; old 
oil may have become gummy. 

b. Changer may have been in a very cold 
place, and may not yet have reached 
room temperature. Give it a fair 
chance to get warmed up before con- 
cluding that Motor is defective, and 
proceed as described above (see par- 
agraph 2.). 

4. SQUEAKS OR OTHER NOISES, DURING PLAY- 
ING OF RECORDS.. 
Check oiling, as directed above. (If 

squeaks are heard, they will usually be 
found to come from the records --not from 
the mechanism.) 

See "To Check Oiling". 

5. CHANGER IS NOISY WHEN IN CYCLE. 
Check oiling. Also see if any part has 
become loose or bent and is rubbing against 

a moving part, such as the swivel Guide Arm, 
(CK) against the Cam Gear, (DC). 

6. MOTION OF PICKUP TOWARD TURNTABLE 
SPINDLE WILL NOT TRIP CHANGER MECHANISM. 

a. See that the manual button is not 
pressed down. See that shipping 
bolts are removed. 

b. If trigger (DL) is being properly 
actuated, probably Cam Lever (DG) is 
binding against Sub-Plate (DI). Look 
for dirt or obstructions: such as 
the manual rod (CI) binding in hole in 
Sub-Plate; See that Pawl (DH) and 
trigger (DL) are working freely on 
their rivets. 

c. Check to see that there is not too 
much clearance between the trigger 
(DL) and the clutch lever assembly 
(CS). To correct turn clutch ad- 
justing screw (DM) counter clockwise 
until clearance is approximately 1/64" 
between trigger and "U" shaped bracket 
on clutch lever assembly (CS). 

d. Check- clutch release jack (FO) to see 
that it has returned to a neutral 
position as it may be sticking and 
holding clutch open. If clutch is 
held open, clutch lever assembly (CR) 
will not be actuated to trip trigger 
(DL) and change cycle will not start. 

7. PRESSING "R" BUTTON DOESN'T TRIP 
CHANGER MECHANISM. 

a. Probably due to shipping bolts hot 
being removed, causing a bind on 
manual rod (CI) or manual button is 

down. 
b. Check Key Control Unit (CG). See 

whether there is an obstruction or a 
bent part which prevents "R" button 
from going clear down to the end of 
its travel. 

c. Examine Reject Rod (CH). If it does 
not trip, even when properly revolved 
by complete depressing of "R" button, 
the rod has probably been bent, and 
must be restored in same way. Grasp 
the two ends and twist it slightly. 

d. If Trigger (DL) is being properly 
actuated but without starting a 
change cycle, see directions above, 
Paragraph 6. 

8. PRESSING "M" BUTTON FAILS TO PUT CHANGER 
MECHANISM OUT OF ACTION SO AS TO ENABLE MAN- 
UAL OPERATION. 

a. First see that "M" button goes clear 
down; then follow its action through 
Manual Rod (CI). 

b. Probably caused by the manual rod 
being bent and not projecting up 
through sub-plate (DI) and stopping 
cam lever (DG) when it is released 
from the trigger (DL). 

9. TRIPS TOO SOON OR BEFORE RECORD HAS 
FINISHED PLAYING. 

a. This can be caused by too little 
clearance between the trigger (DL) 
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and the clutch lever assembly (CS). To get 
more clearance on this adjustment, turn the 
adjusting screw (DM) in a clockwise direc- 
tion a half -turn or whatever is necessary 
to make tone arm trip on 1/4" motion. 

b. If friction clutch (CR) is not being opened 
momentarily by the motion of release lever 
at (FR) which is actuated by the four 
raised portions on cam gear (DC), then nor- 
mal tracking of tone arm on record will 
cause clutch lever (CR) to trip trigger. 
To correct, adjust screw (FR) so that 
clutch opens momentarily approximately 
1/64", thereby allowing "U bracket on 
clutch lever to be reset to normal each 
time clutch opens. 

10. TONE ARM FALLS OFF RECORD. Needle sits 
down too close to edge of records, not adjusted 
in far enough, or needle landing adjusting cam 
(FM) is reversed. Should contact lug on adjust- 
ing rod extension (FL) on the long side of cam. 
Also check pickup leader spring (EN). It may 
have become loose; more tension can be given it 
by bending down lug. 

TONE ARM SITS DOWN TOO FAR IN. 
Probably due to adjusting rod (FP) Und- 
ing and not measuring properly. If found 
to be bent, it should be straightened to 
correct shape so that it will operate free- 
ly. Read Item #3 on General Description of 
Change Cycle. 

12. NEEDLE LANDS PROPERLY ON RECORD BUT FAILS 
TO MOVE OVER INTO RECORD GROOVE. 
Pickup arm is normally impelled toward center 

of records by Lead Spring (EN). Should a slight 
increase in its tension be found necessary, this 
can be easily obtained by slightly bending the 
lug, to which it is attached, down against Main 
Plate. 

13. "WOW" IN RECORD REPRODUCTION. 
a. Record is warped or otherwise defective or 

instrument is not being operated at normal 
room temperature, 700F. 

b. Also may be caused by oil on Idler wheels, 
or inside rim of turntable. (See "To Check 
Oiling" Caution note.) 

14. RECORD DROPS ON ONE SIDE ONLY. 
a. This suggests a Changer Post bent out of 

ber straightened,Plate. 
If 

omustst be carefulnotto bend 
other parts. 

b. One selector set for 10" while playing 12" 

records. 

15. CHANGER CONTINUES CYCLING. 
a. Probably due to failure of Lift to be drawn 

back out of engagement with Cam Gear (DC). 

Check the various rivets at which motion 
occurs, to find the point where friction or 
binding is interfering with freedom of mo- 
tion. 

o. Make sure that trigger spring is not dis- 
connected. Also that clearance between 
trigger (DL) and clutch lever (CR) is ap- 
proximately 1/64" max. A sticking pawl 
(DH) will also cause this condition. 

16. RECORD IS DRIVEN, BUT NOT HEARD, OR NOT 

HEARD WITH PROPER VOLUME. See that pickup cord 

is plugged in. Check amplifier and speaker and 

connections to them, thoroughly. If then trouble 

is still suspected in pickup cartridge (EQ), test 
its output with a vaccum-tube voltmeter. Average 
voltage at 1000 C.P.S. using an Audio Test Record 
No. I should read from .5 volts to 2.5 volts de- 
pending upon type of crystal cartridge used. If 
pickup cartridge is found not to deliver proper 
output, remove it and install another. 

17. RECORD JAMS. Most slicing trouble (record 
jams) is due to off -size, defective or warped 
records and is no fault of the record changer or 

record changer adjustments. Properly manufactured 
records have a uniform semi -circular edge and can 
be successfully handled by record changers, even 
though the records vary considerably in thickness. 

Good ( 

Fin { 

Irregular 
t 

Groove 
< 

Cross section of record edge showing a 
perfect record and three imperfect edges. 

Records that prove troublesome in the selecting 
or slicing process can usually be corrected by 
using a piece of fine sand paper or emory cloth to 
round up the edges. 

18. AUDIO HOWL. 
cushions or spring 
bolts are removed. 
loosen the nuts or 
to rise and float. 

Record changer not floating on 
mounting. See that shipping 
If unit still does not float, 

mounting assembly allowing unit 

19. TURNTABLE IS TIGHT. This turntable is as- 
sembled to the turntable spindle with a taper lock 
fit in the center. To remove, grasp turntable with 
both hands,.turn slightly forward and backward, at 
the same time pulling upward. When replacing 
turntable care should be taken not to injure 
Rubber Idler Drive Wheels (AI). 

CAUTION: 

If Pickup cartridge has a permanent point sap- 
phire needle, utmost care must be taken to avoid 
breakage. Should the needle be broken it is 
necessary to replace the entire cartridge. Never 
attempt to remove permanent point sapphire needle 
from the cartridge since it is an integral part 
ind cannot be removed without damaging the car- 
tridge. Needles can only be replaced in cartridges 
having a needle screw. 

REPLACEMENT PARTS 

When spare parts or sub -assemblies are required, 
order them direct from the factory, by factory num- 
ber and name as given on photos -- not by refer- 
ence letters. Where no number is given, order 
by full and exact description. Always specify 
Serial Number and Model Number as seen at (EJ). 
Parts shown in above photographs, but not given 
factory numbers, are furnished only in assemblies 
as shown with factory numbers. Refer to replace- 
ment parts list. 

Form SM 22-2.5-21 
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EA 

EC 
ED 

EE 

EF 

EG 

EH 

EI 
EJ 
EK 
EL 
EM 
EN 
EC 
EP 
EQ 
ER 
ES 

ET 

FA 

FB 

FC 
FD 
FE 
FF 
FG 

FH 

FI 

FJ 

FK 

FL 

FM 
FN 
FO 
FP 

FQ 

FR 

FA 

FB 

FC 

Ground Lead 20A295 

Washer 25A2519 

Rubber Grommet 25A032 
(Give Model No. as at EM) Motor EA FD Motor Mounting Stud 12A739 
(Give Model No.) Main Mtg. Plate 
Stationary Changer Shaft Assem. 11A840 
Changer Shaft Collar & Screw Assem....11A736 

EB 
EC 
ED 

FE 
FF 

M-21 Plug & #7002 Shell 
Trip Adjusting Cam 

FG Changer Connecting Rod Assem. 11A842 
Spring Roller , 12A045 EE 

Changer Spreader Spring 12A088 EF FH Tee Nut 

Cam Connecting Rod Assembly 11A114 EG FI Manual & Rejecting Rod Spring 12A090 

Return Spring 12A087 EH 
FJ Changer Lever & Hub Assem. - Front 

Return Spring Catch_ 12A525 EI 

Connecting Rod Nut 26A028 EJ FK Adjusting Rod Spring 12A087 
Cam Connecting Rod Lift Spring 12A083 EK 
Adj. Rod Lever Spring 12A577 EL FL Adjusting Rod Extension 
Changer Serial & Model No EM 

Lower Swivel Spreader 12A543 EN FM Idler Gear 12A560 
Pickup Leader Spring 12A574 EG 

FN Needle Landing Adjusting Cam 
Upper Swivel Spreader 12A542 EP FO Link (Swivel Guide Arm Assem. 11A730) 
(3) Post Nut 12A053 EQ FP Adjusting Rod Bracket 12A036 

(3) Lockwasher #1228 ER 
FQ Adjusting Rod 

(Give Model No.) Pickup Cartridge ES 

FR Adjusting Rod Assembly 11B717 

(Give Model No.) Lift Plate ET 
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FOR THE SERVICE MAN 

This Manual is designed for the use of the 
Service Mechanic only, and is intended to 
facilitate as far as possible his work of 
caring for the changer mechanism, whether he 
is called in for the purpose of assuring its 
continued satisfactory operation, or to 
remedy some difficulty which has appeared. 
For his convenience, the "Operating Instruc- 
tions", supplied to user by the factory, may 
be summarized as follows: 

The Changer plays twelve 10" or ten 12" 
records. . To reload, revolve the two 
posts slightly, grasping them underneath the 
Shelf Plates. Turn them back after the 
played records are removed; they will fall 
and lock when in proper position. Then 
place the new records on the Shelf Plates 
and push "R" button to put Changer in opera- 
tion. . . To play the other size records, 
turn the knob at top of front post until 
proper figure is opposite pointer, also 
raise and turn rear stationary changer plate 
until proper figure is facing turntable 
spindle, and press the 10" or 12" button, to 
agree with pointer setting. . . . To reject 
a record (or to start a change cycle as for 
testing purposes), simply press the "R" (Re- 

lease or Reject) button, at any time while 
needle is upon a record. . To play manu- 
ally, turn plates out of the way as for 

reloading, and press "M" button. (What are 
here called the "plates" of the Changer 
are frequently known among servicemen as 
"blades" -- a name best avoided when talking 
with users because it may convey to some an 
exaggerated impression of danger in the 
movement of these parts.) 

ILLUSTRATIONS 

The three photos illustrate all vital 
parts of the Changer. Letters are used 
alphabetically, to refer to points on the 
photos. Reference letters must NOT be used 
for ordering parts: Order only by the fac- 
tory numbers. Where no number is given, 
part cannot be separately supplied; order 
the assembly containing it. 

OILING (REPRINTED FROM OPERATING INSTRUC- 
TIONS) 

The Changer should be lubricated once a 
year with about a dozen drops of a good 
light machine oil at each of the following 3 
points. All points can be reached from 
above, through holes in the mounting plate, 
as follows: 

No. 1. Through hole marked (BH), drop the 
oil upon flat surface of cani. It 
will distribute itself to proper 
points. 

No. 2. Through hole marked (BE), see felt 
wick, and drop the oil directly 
upon it. 

No. 3. Through hole marked (BD), see felt 
wick, and drop the oil directly 
upon it. 

TO CHECK OILING 

If squeaks are heard, compare the squeak 
with and without a load of records; any 
stack of records in motion is likely to 
squeak a little against a pin through their 
center. This can be corrected by rubbing a 
little wax on the turntable spindle. See 
that all four felt washer -shaped wicks are 
in position, including two washer -shaped 
wicks on Idler Wheels (AH) one wick ("No. 
2") on Lift (DI) and one ("No. 3") on Cam 
Lever (DH). See that each wick is thor- 
oughly saturated (as it may not be if in- 
sufficient oil or low grade or low viscosity 
oil has been used. ("CAUTION". Do not over 
saturate the two Idler Wheel oil wicks (AE) 
as centrifugal force will throw the exces- 
sive oil out over the edge of Idler Wheel 
(AH) and cause loss of traction to turn- 
table, therefore always wipe excess oil off 
Idler Wheels before starting motor.) Also 
check the two oil wicks on the motor at (EA) 
to see that they are thoroughly saturated. 
Also check lubrication on Turntable Spindle 
bearings. The top bearings can be oiled by 
removing turntable and oiling at (AN) then 
oil lower bearing from below, also check 
lubrication at all other bearing points. 

GENERAL DESCRIPTION OF THE CHANGE CYCLE 

An automatic record player for records of 
two sizes has three principal duties to per- 
form. These duties are here performed by 
three mechanisms, interconnected and built 
together, but largely separated in their op- 
eration. 

(1) The record -changing mechanism - 
brought into operation originally by the 
contact of Lifter Cam (DF) with Pawl (DM) -- 
is the simplest of the three. It is driven 
by the cam groove (visible on under side in 
Photo E -F) of Cam Gear (DC). As Cam Lever 
(DH) is forced, by the Pawl, out underneath 
Lift (DI) (which is shown revolved to the 
right for visibility) the Lift rises and 
forces roller (DE) into the under groove in 
Cam Gear. The motion is transferred to 
Stationary Changer Shaft (at EC) through Cam 
Connecting Rod (DB) or (EG), thence through 
Changer Connecting Rod (FG) to Front Changer 
Shaft (AR). 

(2) The pickup -operating mechanism -- 
like-wise brought into operation originally 
by the cam -and -pawl action upon Cam Lever 
(DH) -- is driven in part by the groove in 
upper (visible) side of Cam Gear (DC). As 
Cam Lever is forced out, at the beginning of 
the change cycle, against Link (FO), it 
causes the Link to push upward upon Pickup 
Plunger (CA), thus lifting needle from 
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record. The same pressure upon Link (FO) 
works, through Guide Arm (CK), to force Stud 
(DD) down into the groove on the Cam Gear 
(DC). This moves the pickup arm with a 
swinging movement while Pickup Plunger (CA) 
holds it u off of record. It first swings 
out beyond the turntable until Shelf Plates 
have released a record, then swings back to 
proper position to start playing. 

(3) The mechanism for bringing needle in- 
to correct starting position must operate 
accurately for both 10" and 12" records. 
Partly due to this requirement, the starting 
position is not determined by the cam ac- 
tion. The upper groove on Cam Gear is de- 
signed so that it, acting alone, would carry 
the Pickup Arm farther toward the Turntable 
spindle than would ever be desirable as a 
starting adjustment. Travel of pickup arm 
toward Turntable Spindle is then stopped at 
proper point for lowerin onto the record, 
by action of Stop Lever (CP). The stopping 
takes place as lug (CP) on the Stop Lever) 
strikes the shoulder on Rod (FQ). This en- 
ables the entire mechanism, rotated by cam 
action on Guide Arm (CK), to travel on past 
the proper point of rotation for record: - 
starting, while the pickup arm itself, which 
is held rigid to Stop Lever (CP) is accu- 
ately stopped at proper record -starting 

point. 

Correct adjustment for starting position 
of needle requires, therefore only correct 
adjustment of Rods (FL and FQ); the radial 
difference of 1" between correct starting 
position for 10" and 12" records is taken 
care of by exact dimensioning, at the fac- 
tory, of surfaces at right end of Rod (FL) 
which stop against the "10" and "12" key 
stems. Due to this, when Adjusting Cam 
(FN) is turned (as directed below under Ad- 
justment A) the starting position of needle 
is simultaneously altered for both 10" and 
12" records. 

ADJUSTMENTS 

There are three adjustments that can be 
made, FROM ABOVE: CHANGER NEED NOT BE RE- 
MOVED FROM CABINET. All adjustments are 
correctly made at the factory, and ordinari- 
ly need never be altered.. Should it become 
necessary to readjust, due to accident or 
tampering, proceed as follows: 

A. ADJUSTING LANDING POSITION OF NEEDLE 
ON THE RECORD. If needle comes down on the 
sound track, playing of records will not 
start at their beginning. Insert screw 
driver through hole (BG). Turn Screw head 
on Needle Landing Adjusting Cam (FN) very 
slightly counter -clockwise. If needle comes 
down too close to outer edge of record, or 
out beyond edge of record, turn Adjusting 
Cam clockwise. 

The factory adjustment of needle landing 
is 1/8" in from outer edge of record. 

Compare also Paragraph 12. 

B. ADJUSTING HEIGHT TO WHICH PICKUP ARM RISES. 
The arm should rise, during the change cycle, high 
enough so that it clears by only 1/4" the record 
above it, resting on shelf plates. (Be careful, 
before deciding that readjustment is necessary, to 
see that the record at bottom of stack is not a 
warped one.) To make this adjustment, loosen Lock 
Nut (CH) and turn Pickup Sleeve (CF) to lengthen 
or shien PiccTup Plunger (CA). However, if Pick- 
up is made to rise too close to bottom record, 
Stud (DD) on Guide Arm (CK) may never clear the 
Cam Gear. In making this adjustment, therefore, 
care must be taken to see that Pickup Arm does not 
keep moving back and forth continuously (due to 
Stud remaining in engagement with groove). When 
correct adjustment is found, tighten Lock Nut se- 
curely. 

C. ADJUSTING DISTANCE FROM TURNTABLE SPINDLE AT 
WHICH TRIGGER WILL TRIP AND CHANGE CYCLE WILL BE- 
GIN. Insert screwdriver through trip adjusting 
hole (BB). Turn screw head on Trip Adjusting Cam 
(FF) clockwise for earlier tripping, or counter- 
clockwise for later tripping. (Effect is to alter 
position of the Cam which strikes Trigger (DN). 
It may be found that Cam has been revolved through 
a half -turn; in this case, above directions would 
apply only after Cam has been returned to correct 
position by revolving screw head one-half turn). 

This Changer does not depend, for automatic 
tripping, on the records being provided with any 
special grooves at end; it trips whenever needle 
comes within a certain distance of T.T. Spindle. 

The factory adjustment is for 
1-13/16" to 1-15/16" from center of 
T.T. Spindle. This is generally the 
most satisfactory adjustment; no 
modern record will then be cut off 
before playing is finished, and none 
will fail to trip at end. For cer- 
tain records of early manufacture, 
it may be impossible to find an ad- 
justment that will always trip and 
never cut off, but these records may 
always be played manually. 

REPLACING MOTOR 

The service man may be called upon 
to adapt the Changer to a different 
power supply. For this purpose, or 
in case of any serious fault within 
Motor, remove entire Motor (EA) from 
the Changer and replace it with a 
suitable new Motor. See that Motor 
Frame is well grounded by wire, (FA) 
(in photo E -F). (In ordering a re- 
placement Motor, specify the power 
supply and give Model Number at EM; 
also Make and Model Number of phono- 
radio or other type of installa- 
tion.) 

TROUBLE SHOOTING 

Cases of failure to operate satis- 
factorily will generally be found due 
either to neglect of proper lubrica- 
tion, or to tampering with the 
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mechanism after it leaves the factory, or to 
injuries accidentally sustained as by ex- 
ternal vibration or by impact of some heavy 
object. In addition, there is always the 
possibility that any kind of spring may "go 

dead" (cease to operate without any visible 
breakage) even though the utmost factory 
precautions are taken against It -- or that 
set screws may work loose due to some ex- 
ternal vibration. For tightening set screws, 
a No. 8 size Allen (hexagon) wrench is re- 
quired: Be sure that set screws are proper- 
ly seated on the holes or flats provided. 
Damage from tampering is likely to take the 
form of bent parts; never bend any part dur- 
ing examination. 

Among the principal trouble symptoms to 
which such causes may give rise, are the 
following: 

1. MECHANISM IS SLOW IN STARTING, OR 

MOTOR GETS HOT. 
May be caused by: 
a. Failure to lubricate properly. Oil 

thoroughly. See oiling instructions. 
b. Check voltage. Line voltage may be 

abnormally low or high. 
c. Motor windings damaged. If windings 

are found damaged, remove motor and 
return it to factory for repair or 
replacement. 

2. MOTOR FAILS TO RUN, EVEN WHEN IT IS 

ENTIRELY DISCONNECTED FROM OTHER WIRING AND 
PROPER VOLTAGE IS APPLIED DIRECTLY TO THE 
TWO ENDS OF ITS WINDINGS. 

a. This indicates trouble in Motor wind- 
ings. Unless the damage is easily 
seen and rewired, replace motor, as 
above described. 

b. Check motor rotor by turning the 
drive sleeve with finger and thumb, 
if it seems to bind slightly it can 
usually be corrected by lightly tap - 
Ding the bottom, bearing bridge, this 
will align the two self aligning shaft 
bearings and allow the rotor to turn 
freely. 

3. MOTOR IS SLOW IN STARTING. 
a. Check oils as directed above. It 

may no ave een properly done; old 
oil may have become gummy. 

b. Changer may. have been in a very cold 
place, and may not yet have reached 
room temperature. Give it a fair 
chance to get warmed up before con- 
cluding that Motor is defective, and 
proceeding as in Paragraph 2 above. 

4. SQUEAKS OR OTHER NOISES, DURING PLAY- 
ING OF RECORDS. 
Check oiling, as directed above. (If 

scueaks are heard, they will usually be 
found to come from the records -- not from 
the mechanism.) 

See "To Check Oiling". 

5. CHANGER IS NOISY WHEN IN CYCLE. 
Check oiling. Also See if any part has 
become loose or bent and is rubbing against 
a moving part, such as the swivel Guide 
Arm, (CK) against the Cam Gear, (DC). 

6. MOTION OF PICKUP TOWARD TURNTABLE 
SPINDLE WILL NOT TRIP CHANGER MECHANISM. 

a. See that the manual button is not 
pressed down. See that shipping 
bolts are removed. 

b. If trigger (DN) is being properly 
actuated, probably Cam Lever (DH) is 

binding against Sub -Plate (DG). Look 
for dirt or obstructions: such as the 
manual rod'(CJ) binding in hole in 
Sub -Plate; See that Pawl (DM) and 
trigger (DN) are working freely on 
their rivets. If the Lever engages 
the Pawl so that Lift (DI) forces 
roller (DE) up into the under groove 
on Cam Gear (DC), and if set screws 
are tight, the change cycle must op- 
erate as Cam Gear turns. 

7. PRESSING "R" BUTTON DOESN'T TRIP 
CHANGER MECHANISM. 

a. Due to shipping bolts not being re- 
moved, causing a bind on manual rod 
(CJ) or manual button is down. 

b. Check Key Control Unit (CG). See 
whether there is an obstruction or a 
bent part which prevents "R" button 
from going clear down to the end of 
its travel. 

c. Examine Reject Rod (CI). If it does 
not trip, even when properly revolved 
by complete depressing of "R" button, 
the rod has probably been bent, and 
must by restored in same way. Grasp 
the two ends and twist it slightly. 

d. If Trigger (DN) is being properly 
actuated but without starting a 
change cycle, see directions above, 
Paragraph 6. 

8. PRESSING "M" BUTTON FAILS TO PUT 
CHANGER MECHANISM OUT OF ACTION SO AS TO 
ENABLE MANUAL OPERATION. 

a. First see that "M" button goes clear 
down; then follow its action through 
Manual Rod (CJ). 

b. Probably caused by the manual rod 
being bent and not projecting up 
through sub -plate (DG) and stopping 
cam lever (DH) when it is released 
from the trigger (DN). 

9. TRIPS TOO SOON OR BEFORE RECORD HAS 
FINISHED PLAYING. 

a. Adjust as described in adjustment "C". 

(Refer to adjustments). 
b. If satisfactory adjustment cannot be 

made then check stop lever (CP). It 

may be loose on Swivel Shaft (CB). If 

so, reset and tighten set screws. 

10. TONE ARM FALLS OFF RECORD. Needle 
sits down too close to edge of records, not 
adjusted in far enough, or needle landing 
adjusting cam (FN) is reversed. Should con - 
tack lug on adjusting rod extension (FL) on 

the long side of cam. Also check pickup 
leader spring (E0). It may have become 
loose; more tension can be given it by bend- 
ing down lug. 

11. TONE ARM SITS DOWN TOO FAR IN. 
a. Properly due to adjusting rod (FQ) 

binding and not measuring properly. 
If found to be bent, it should be 
straightened to correct shape so that 
it will operate freely. Read Item #3 
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on General Description of Change 
Cycle. 

b. Refer to Paragraph #9, Item #2 above. 

12. NEEDLE LANDS PROPERLY ON RECORD BUT 
FAILS TO MOVE OVER INTO RECORD GROOVE. 

Pickup arm is normally impelled toward 
center of records by Lead Spring (EO). 
Should a slight .increase in its tension be 
found necessary, this can be easily obtain- 
ed by slightly bending the lug, to which it 
is attached, down against Main Plate. 

13. "WOW" IN RECORD REPRODUCTION. 
a. Record is warped or otherwise defec- 

tive or instrument is not being op- 
erated at normal room temperature, 
700 F. 

b. Also may be caused by oil on Idler wheel 
(See "To Check Oiling" Caution note. 

14. RECORD DROPS ON ONE SIDE ONLY. 
a. This suggests a Changer Post bent out 

of perpendicular to Main Plate. If 
Post must be straightened, be careful 
not to bend other parts. 

b. Selector Plate set for 12" while play- 
ing 12" records, but stationary plate 
is set for 10". 

15. CHANGER CONTINUES CYCLING. 
a. Probably due to failure of Lift (DI) 

to be drawn back out of engagement 
with Cam Gear (DC). Check the various 
rivets at which motion occurs, to find 
the point where friction or binding is 
interfering with freedom of motion. 

b. Make sure that trigger spring is not 
disconnected and that trigger (DN) 
holds cam lever (DH) in a neutral po- 
sition. More tension can be given 
trigger spring by bending lug to 
stretch spring. A sticking pawl (DM) 
will also cause this condition. 

16. RECORD IS DRIVEN, BUT NOT HEARD, OR 
NOT HEARD WITH PROPER VOLUME. See that 
pickup cord is plugged in. Check amplifier 
and speaker and connections to them, thor- 
oughly. If then trouble is still suspected 
in pickup cartridge (ES), test its output 
with a vacuum -tube voltmeter. Playing an 
average record, output should test 1 to 2.5 
volts if pickup cartridge is of crystal 
type, or 0.5 volts if of magnetic type. If 
pickup cartridge is found not to deliver 
proper output, remove it and install another. 

17. RECORD JAMS. Most slicing trouble 
(record jams) is due to off -size, defective 
or warped records and is no fault of the 
record changer or record changer adjust- 
ments. Properly manufactured records have 

a uniform semi -circular edge and can be 
successfully handled by record changers, 
even though the records vary considerably 
in thickness. 

Good 

Fin 

Irregular 
S 

Groove 

Cross section of record edge showing a 
perfect record and three imperfect edges. 

Records that prove 
sselecting or slicing 
corrected by using a 
paper or emory cloth 

troublesome in the 
process can usually be 
piece of fine sand 
to round up the edges. 

18. AUDIO HOWL. Record changer not 
floating on cushions or spring mounting. 
See that shipping bolts are removed. If 
unit still does not float, loosen the nuts 
or mounting assembly allowing unit to rise 
and float. 

19. TURNTABLE IS TIGHT. This turntable 
is assembled to the turntable spindle with 
a taper lock fit in the center. To remove, 
grasp turntable with both hands, turn 
slightly forward and backward, at the same 
time pulling upward, or run motor and grasp 
the turntable while it is revolving, and 
pull up. When replacing turntable, care 
should be taken not to injure Rubber Idler 
Drive Wheels (AH). 

REPLACEMENT PARTS 

When spare parts of sub -assemblies are 
required, order them direct from the fac- 
tory, by factory number and name as given 
on photos -- not by reference letters. 
Where no number is given, order by full 
and exact description. Always specify 
Serial Number and Model Number as seen at 
EM. Parts shown in above photographs, 
but not given factory numbers, are fur- 
nished only in assemblies as shown with 
factory numbers. Refer to replacement 
parts list. 

Form SM 23-2.5-100 
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Operating Instructions 

Your -WEBSTER-CHICAGO - Automatic Record 
Changer will multiply many -fold your enjoyment of rec- 
orded music. These instructions are written for the pur- 
pose of enabling you to get the benefits this equipment af- 
fords. With proper care, it should give many years of satis- 
factory service. With it, you can enjoy from 35 minutes 
to nearly an hour of your favorite music without interrup- 
tion, and without attention to the instrument. 

MODERN RECORDING 
Modern records are made by electrical processes and 

the bringing out of their full tonal perfection requires 
a well -designed electrical pickup such as is provided in 
this Record Changer. 

Fully as remarkable is the wide variety of selections 
that are obtainable. They range from the latest hit tunes 
played by the most popular bands, to complete operas 
and symphonies recorded by the world's leading artists. 
These longer works are to be had in the form of a set 
of double sided records so arranged that the first half 
of the work is heard by playing one side of all the records, 
and the last half by playing the other side. 

MOTOR AND POWER SUPPLY 
The Changer is equipped with a constant -speed self- 

starting motor. Under all normal conditions it starts 
automatically and runs at correct speed. 

Each Changer is designed to operate on a certain volt- 
age and frequency (cycles) only. Be sure to look at 
your nameplate and see that the instrument you have 
conforms to your power supply before plugging in cord. 

SETTING FOR RECORD SIZE 
This mechanism plays up to twelve 10" records or 

ten 12" records at one set-up. All records must be the 
same size for each set-up. 

On each post you will see two plates (shown in large 
drawing). The lower one, on which the records rest, is 
the shelf plate. The upper one is the selector plate, which 
takes from the bottom of the stack the next record to be 
played. 

To set for record size two things must be done. 

(1) Clasp one of the posts just underneath the shelf 
plate, with thumb and finger of left hand. With right 
hand, lift knob and turn the selector plate until figure 
10 or 12 (whichever size you want to play) is opposite 
the pointer. Then raise and turn rear shelf plate until 
proper figure is facing turntable spindle. 

(2) Push button marked 10, or 12, as required to 
agree with pointer setting. 

LOADING 
See that both shelf plates are turned toward center of 

turntable. If they are not, again grasp the post just below 
shelf plate, and rotate post until it falls into proper 
position, with both shelf plates correctly turned toward 
center of turntable. Place the stack of records over 
center pin so they will rest on the two shelf plates. 

ADJUSTING NEEDLE SO THAT PLAYING WILL 
START AT BEGINNING OF RECORD 

The correct adjustment is made at the factory, and 
thereafter no further adjustment may be necessary. 
Should need arise, the position at which needle lowers 
to record can be adjusted by inserting small screw driver 
lfiru the hole shown in the illustration. Turn very slightly 
either way. Clockwise turn moves needle in; counter 
clockwise moves needle out. 

STARTING THE MECHANISM 

To start motor and turntable: 
(1) Turn the switch to "on" position. (On some 

models the switch is located in a different place from 
that shown in illustration.) Motor will then start. 

(2) Push button "R". This will release the first record 
and start the record -changing mechanism. 

REJECTING A RECORD YOU DON'T WANT 
TO HEAR 

Merely press the "R" button. You can do it any time 
after the needle has come into contact with that record. 

REMOVING PLAYED RECORDS 

First switch off motor (see turning off instructions). 
Then take hold of both posts, just below the shelf plates, 
and turn them out of the way. Lift the played records 
from the turntable. Taking hold of posts as before 
(below shelf plate) move plates until post again falls into 
playing position. The changer may then be loaded with a 
new stack of records: see directions above, for loading. 

MANUAL OPERATION 

To play records one at a time as in an ordinary 
phonograph- 

(1) Remove any records remaining on the turntable: 
see directions just preceding. 

(2) Leave plates turned outward, as for removing 
played records. Do not turn them back toward center 
of turntable. 

(3) Press button marked "M". Then place a record 
on turntable, switch on motor, and lift pickup into 
position. 

OILING 

The changer should be lubricated once a year with 
about a dozen drops of a good light machine oil at 
each of the following 3 points. All points can be reached 
from above, thru holes in the mounting plate, as follows: 

No. 1 Thru hole marked "A", drop the oil upon flat 
surface of cam. It will distribute itself to 
proper points. 

No. 2 Thru hole marked "B", see felt wick, and drop 
the oil directly upon it. 

No. 3 Thru hole marked "C", see felt wick, and drop 
the oil directly upon it. 

TONE AND VOLUME CONTROL 
If the radio or amplifier through which this changer is 

being played has a tone control, adjustments may be 
made for various types of musical selections and acous- 
tical conditions. 

If it is desirable to control volume by means of the 
control on the changer, the volume control on the radio 
or amplifier should be set slightly higher than necessary 
for the maximum volume level required. If the user 
prefers to control volume by means of the control on the 
radio or amplifier, the control on the changer should be 
set at approximately :i "half -way" position. This latter 
method is not recommended, however, because of the 
necessity of changing the control setting each time the 
changer is stopped for reloading. 
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TURNING OFF 

(1) Move Changer switch to "off" position. 

(2) Lift pickup arm, place it on the pickup rest. Al- 
ways be sure to turn off while needle is resting upon a record: otherwise pickup cannot be returned to its rest 
due to unit being in a changed cycle. 

(3) To avoid warping of records, never leave records 
resting on the shelf plates. 

IF CHANGER 

No damage 
Changer after 
It will simply 
reloaded. 

IS LEFT RUNNING 

will be done if you forget to turn off 
it has played its entire load of records. 
repeat the last record until stopped or 

IF CHANGER WILL NOT GO ON TO 
NEXT RECORD ABOVE 

An old -record may occasionally be found (made be- 
fore the introduction of automatic changers) which does 
not have an eccentric oscillating groove, to set the 
changer mechanism in operation. Should one of these 
old records be found in the stack, a touch of the "R" 
button will instantly set the Changer mechanism in 
action again. Any need for doing this can be avoided 
by placing the old record at top of stack to be played, 
so that it will come into position last. 

WHEN NOISE DEVELOPS 

Noisy scratching indicates worn records. Poor tone is 
evidence of a worn needle. Some records will wear 
longer than others, even if kept equally clean. This is 
due not only to quality of manufacture, and care given 
the records, but also to the kind of music recorded. 

RIGHT: General Illustration Showing Name and Loca- 
tion of Parts. 

BELOW: Oil Holes As Seen in Mounting Plate After Lifting Off Turntable. 

CARE OF RECORDS 

To insure long life for your records requires only slight effort. Do not expose them to heat from the sun, nor to heat from nearby stoves or radiators. Store them preferably in albums, but in any case keep them always 
in a cool, dry place, resting vertical or fiat horizontal. 
Remove dust and dirt, using soft cloth and light circular motion. If fluids are used for lubricating record surfaces, keep in mind that these often tend to attract dust, and extra effort is necessary to clean it off. Dust is much 
more troublesome in some localities than in others. 

Records may safely be left stacked directly upon each other (as on the turntable) but should never be left resting on the shelf plates of the Changer. This two - point support, while best for its purpose, is not at all suitable for record storage. 

RECORD NEEDLES 

Various types and kinds of needles are available for 
use in phonograph pickups. All have their virtues, as 
well as their faults, for use in ordinary phonographs 
where needles can be changed after each record. For 
playing ten or more records at one set-up, as with this 
Changer, no attempt should be made to use ordinary 
steel or fibre points, since continued use of worn points 
will be likely to ruin both quality of reproduction and 
the records as well. Any kind of needle can be used, 
which has a point durable enough to play 15 records 
or more without damaging them. 

THE-WEBSTER-CHICAGO-Automatic Record Chang- 
er unit is constructed of a minimum number of work- 

ing parts and in operation Is simple and reliable. As 
with all mechanical articles, minor adjustments may 
be necessary at times. Should additional information 
be required, particulars will be given upon applica- 
tion to the manufacturer. 

RETRACTABLE PIN 

FRONT SHELF PLATE 

KNOB 

SELECTOR PLATE 

POINTER 

POST 

PUSH BUTTONS 

NEEDLE SCREW 

REAR SHELF PLATE 

POST 

TURNTABLE SHAFT 

TURNTABLE 

PICKUP 

` - , scREw DRIVER HOLE 
ADJUSTING DJUSTING 

NEEDLE POSITION 

PICKUP REST - MOTOR ON I OFF SWITCH 
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OPERATING THE RECORDER: It is important to note 
that the cutting needle must be inserted in the 

recording head in the proper manner to insure the 

necessary cutting action. A close inspection of 
the cutting needle will show it to have a flat 

spot on the shank opposite the cutting face. It 

is important that the needle be inserted in the 

tutting head with the flat spot toward the front 

of the cutting head so that the needle holding 

screw bears against the flat on the needle shank. 

First be sure that volume level and recording 

level settings are satisfactory, then lift the 

recording arm off the rest and place the cutting 

needle on the record approximately 1/4 inch in 

from the outside edge of the record, allow the 

recorder to operate and cut several grooves for 
the beginning of the record, then turn the volume 

control up to a previous established setting for 

proper recording level and give signal that the 

record is being cut. It is important that a con- 

stant level be maintained by carefully watching 

the volume level indicator. The recording proc- 

ess can be continued until the recording head 

comes to within approximately 1 1/2" of the cen- 

ter pin, at which time the volume control should 

be turned back to "o" and allow several blank 

grooves to be cut. This completes the recording. 

Then raise recording arm and return to rest. 

This recorder is designed for using a short 
type of needle having a length of approximately 

5/8". The length of time required for cutting 

the various size records at 78 r.p.m. is as 

follows: 
6" diameter - 1.3 minutes 
8" " - 2.6 " 

10" " - 4.0 " 

12" " - 5.2 " 

The figures given above are conservative, and 
slight additional time can be added to compensate 
for the unmodulated grooves at the start and 
finish of the record. 

It will be noted after the first recording has 
been made, that the thread which has been -cut out 

of the groove by the recording needle is a cer- 
tain thickness. All recorders are adjusted to 
cut grooves approximately .0015 inches deep, and 

it will be found that records of various mater- 
ials or the shapes and types of the needles used 
will change the depth of the groove. While there 

is not always a micrometer handy to measure the 

thickness of the thread cut, we refer you to a 

very fine human hair as the approximate thickness 
of the thread when cut at .0015. 

OIL 

nominee w* #i'INIIMIIIWII 

FRICTION 
DRIVE 
CLUTCH 

ADJUSTING HEIGHT OF RECORDING ARM: The adjusting 
screw and nut No. 1 and No. 2 are for adjusting 
the height of the recording arm above the turn- 
table. The height of the tip of the needle, No. 
6, is approximately 1/8" from the record surface 
when the cartridge, No. 5, is held by the screw, 

No. 7, in the "up" position. This is adjusted 
at the factory, and under ordinary circumstances, 
does not require re -adjusting unless recording 
needles vary from standard. If, under certain 
conditions, it is necessary to raise the arm to 
provide a final adjustment of the cutting needle 
pressure. loosen lock nut, No. 2, with a screw 
driver, turn adjusting screw, 1" counter -clock- 
wise to raise the arm or clockwise to lower the 
arm, locking it by tightening the lock nut, 
No. 2. 

OILING: The recorder mechanism should be lubri- 
cated once a year with a few drops of good light 
machine oil at each of the bearing points as 

shown on sketch, also place a little light grease 
on each of the gears (caution:- NEVER OIL THE 

FRICTION CLUTCH AT ANY TIME AS IT WILL CAUSE 
SLIPPAGE). 

ADJUSTING DEPTH OF RECORDING NEEDLE CUT: All re- 

corder mechanisms are properly adjusted and 
tested before leaving the factory, with a steel 
cutting needle, but there will probably be need 

for a slight adjustment of the needle pressure, 
which can be made in the following manner refer- 

ring to sketch below showing a cross-sectional 
view of the recording arm: The adjustment for 

depth of cut or needle pressure is thumb screw 

#3. This adjustment regulates the spring tension 

of pressure spring #4 on the pivoted cutting 
head, No. 5, and by turning the thumb screw to 

the left or right will increase or decrease the 

pressure on the needle. 

Turning this screw so that the spring moves 

away from the thumb screw and to the top of the 

recording arm, increases the pressure on the re- 

cording needle, allowing a deeper cut in the re- 

cording blank; turning the screw to bring the 

spring toward the thumb screw decreases the 

pressure on the recording needle and will provide 

a more shallow groove in the record blank. 

#1 - Adjusting Screw #6 - 
#2 - Lock Nut #7 - 

#3 - Thumb Screw #8 - 

#4 - Pressure Spring #9 - 

#5 - Cutting head cartridge 

J 

Recording needle 
Recording needle set screw 
Drive clutch spring 
Clutch spring lock nut. 

(") 

---OIL 
IIIIIUN1111U11 111111* 11111111011111 

OIL 
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MODEL 40 WEBSTER-CHICAGO CORP. 

10 -SET DOWN ADJ. STUD 
12" SET DOWN ADJ. STUD 

ADJUSTMENT NO. 1 

ADJUSTMENTS 

Adjustments Nos. 1, 2 and 3 can be 
made from above. Changer need not 
be removed from cabinet. All ad- 
justments are correctly made at 
the factory and ordinarily need 

never be altered. However, should 
it become necessary to re -adjust 
due to accident or tampering, 
proceed as follows: 

Adjustment #1. ADJUSTING LANDING POSITION OF, NEEDLE ON THE RECORD. 

The position at which needle lowers 
to record can be adjusted by in- 
serting screw driver through hole 
(BJ) just in back of tone arm 
(shown in Fig. 1). For adjusting 
the 10" setdown, insert screw 
driver into the inside eccentric 
adjusting stud. For adjusting the 

12" set -down, insert screw driver 
into the outside slotted stud (see 
Fig. 2). Turn very slightly 
clockwise or counter -clockwise to 
move needle landing in or out. The 
factory adjustment of the needle 
landing is 1/8" in from the outer 
edge of the record. 
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FIG.4 

WEBSTER-CHICAGO CORP. 

12" RECORD \ 

ADJUSTMENT NO. 3 

( .090-B 
A) 

64 L 

' -.- '' 0 

% , 

APPROX. I i 

070 -1iB (BC) 1 , 

1 1 

ri -- 
i 

' 
(BC) 

' 10 RECORD 

IO ADJUST. 
12 ADJUST. 

EARLY MODELS 12 ADJUST. 

'r71 LI 11 

¡ - 

FIG. 5 

Adjustment #3. ADJUSTMENT FOR CHANGER PLATES. 

To adjust the distance between the selector plates and if any adjust - 
selector plate (BA) tnd the shelf ment is necessary, it can be done 
plate (BC) for 10" records, first by inserting a No. 10 Allen wrench 
select a 10" record that is approx- in the set screw holes located in 
imately .070" thick. Then position the sides of the changer posts. 
It on changer and start a change Turn set screw slightly clockwise 
cycle to revolve changer plates. to raise the selector plate and 
Stop the turntable by hand just as counter -clockwise to lower it. The 
the selector plate (BA) is about to set screw for adjusting the 10" 
touch the record, and shut off the record setting, and the one for 12" 
motor (see fig. 4). Then slowly record setting is shown above in 
revolve the turntable by hand, al- fig. 5. To adjust for 12" records, 
lowing selector plates to contact select a 12" record that is approx-- 
edge of record so that it just imately .090" thick, than follow 
slides over record, touching the same procedure as for adjusting 10" 
surface lightly. Check all three records. 
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ADJUSTMENT NO. 4 

The following adjustments cannot be made from above, and therefore it 
may be necessary due to position of changer to remove it from cabinet. 

Adjustment #4. NO -RECORD 

First be sure that spring tension 
on spring (DI) is strong enough to 
lift the center blade raising pin 
(EA) properly and fully, but not so 
strong that one 10" record will not 
fully depress pin and lever (see 
fig. 7). Then with set screw loose 
in no -record selecting lever (EP) 
see fig. 6, and pin held down by 
weight of one 10" record, slide no - 
record selecting lever (EP into 
position so that it will just clear 
under lower edge of the lower cam 

SELECTING LEVER ADJUSTMENT 

setting lever (EQ) by approximately 
1/64" clearance (see fig. 7). Then 
tighten set screw and check adjust- 
ment with and without a record, 
also be sure that without a record, 
the fin on no -record selecting 
lever (EP) swings above cam setting 
lever (EQ) and portion of lever 
(EP), indicated by arrow on fig. 7, 
sweeps stop lever (EQ) on cam 
setting lever into position shown 
in Fig. 16. 
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(EC, 

FIG. 8 

WEBSTER-CHICAGO CORP. 

ADJUSTMENT NOS. 5 and 6 

¿ MIN. 
SET T O 6< D- -(E B) 

WITH 12" RECORD 
ON PLATES 

(EC) 

FIG .9 

WILL COME 
TO eá MIN. 

WITH O RECORDS(EBÌ 
UNDER A 12" RECORD 

16 MIN. 

(BB) 

Adjustment #5. LIFTER LEVER DIFFERENTIAL ADJUSTMENT. 

Place a 12" record over the turn- 
table spindle so that the record 
rests on the shelf plates. Then 
check the center plate lifter lever 
(EB) and see that point of this 
lever will just slide inside of 
center arm lifter cam (EC) see Fig. 
8. Then place a 10" record under 
the 12" record so that the 10" 
record will rest on shelf plate 
(BC) and the 12" record will then 
touch center plate (BB) which 
presses down center pin (EA) and 
moves lifter plate (EB) closer to 

outside face of lifter cam (EC) 
than it would be without the 12" 
record on top of the 10" record 
(see fig. 10). The lever (EB) 
should then follow the outside of 
the center arm lifter cam (EC) see 
Fig. 9. If it is necessary to re- 
adjust this can be done by means of 
adjusting screw (CE) and lock nut 
(CF) to balance out the contact of 
lever (EB) on both sides of cam 
(EC) in relation to starting point 
of cam (see fig. 10). 

Adjustment #6. LIFTER LEVER CLEARANCE ADJUSTMENT. 

Check the distance between the 
leading edges of the center plate 
lifter lever (EB) and center arm 
lifter cam (EC) with a 12" record 
resting on the shelf plates. It 
should be a minimum of 1/16". See 
Fig. 8. It should not be necessary 
to check this adjustment unless the 
tape clamp screws on the pulley 
(FG) have been loosened. See Fig. 
11. To re -adjust after screws have 

been loosened, first set pulley so 
that when the slack in the tape 
line is taken up in the direction 
of forward motion of the tape seg- 
ment (CH), there will be the neces- 
sary 1/16" clearance as mentioned 
above. 
Note: If this adjustment is "Off" 
most likely changer plate synchro- 
nization will also be off. Check 
Adjustment No. 7. 
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WEBSTER-CHICAGO CORP. 

ADJUSTMENT NOS. 8 and 9 

(E T 

BEND HERE TO GET 
MORE OR LESS 
MOVEMENT 

FIG. 13 

AG) 

Z 

LEAD-IN SPRING 

_r 
r 

LUG 

(EQ) 

1=1 

re- 

FIG. 14 

U"Ir1111Ui 

MAX. WITH 
TONE ARM UP 

Adjustment #8. CLUTCH RELEASE LEVER ADJUSTMENT. 

The fork on clutch release lever 
(ET) should be adjusted so that it 

only slightly moves the friction 
clutch with a sharp kick rather 
than a wavy movement. To get more 
or less movement of the clutch,bend 
the release lever (as shown Fig.13). 

EL) 

Also be sure that both prongs of 

fork on release lever (ET') contact 
the pressure release sleeve (EU) 
simultaneously. At no time should 
fork ride the pressure release 
sleeve between impulses, as the 
clutch would then be held open and 
changer would not trip. 

Adjustment #9. SETTING CAM ADJUSTMENT. 

By means of the adjusting screw 
(ER) set stop lever (EQ) so that 
there will be 1/32" maximum overlap 
on eccentric studs (ES). If there 
is not enough overlap, the stop 

lever (EQ) will slide off instead 
of holding on eccentric studs (ES) 

on stop lug, while measuring set - 
down of tone arm (AG). 

SLIDE -IN ADJUSTMENT. 

To adjust the power of the Tone 
Arm Lead-in, bend the lug on Lead- 
in spring to give it more or less 
tension, too much tension may cause 
needle to slide in on record. (See 
Fig. 14). The knurled nut (EL) ad- 
justs the distance Tone Arm will 

swing in, before clutch is disen- 
gaged. If clutch is still engaged 
after needle lands on record it may 
cause slide -in. Turning nut (EL) 

clockwise should correct "slide -in" 
if lead-in spring tension is cor- 
rect. 
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ADJUSTMENT NO. 10 
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MODEL 40 

FIG. 15 

Adjustment #10. TONE ARM HEIGHT ADJUSTMENT. 

This can be adjusted by means of an 
adjusting screw in the tone arm as- 
sembly (AG). The tone arm elevating 
pin (FW) presses against this screw 
which should be adjusted so that the 
distance between the point of needle 

(in tone arm AG) and the turntable 
is 1-3/4" to 1-7/8", which is the 
equivalent of approximately seven- 
teen 10" records. When correct 
height adjustment is made, tighten 
lock nut on adjusting screw securely. 

ADJUSTMENT NOS . 11 and 12 

(A G 
STOP LUG STOP LEVER (EQ) 
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FIG. 17 
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MODEL 40 WEBSTER-CHICAGO CORP. 
Adjustment ill. TONE ARM SWING ADJUSTMENT 

First raise tone arm (AG) by hand 
and slightly loosen clamp screw on 
tone arm shaft head (see fig. 17). 

Then start a change cycle and shut 
off power supply to motor when 
tone arm (AG) is being held in 
stop position above the tone arm 
rest (AH) and stop lever (EQ) (on 

setting cam assem.) is contacting 
stop lug on locator plate (which 
is part of the tone arm shaft 
assem.) see fig. 16. Then insert 
a 5/64" shim between tone arm 

shaft head and bearing race to 
set vertical clearance (which 
must be approx. 5/64") so that 
clutch will be engaged for mov- 
ing trip lever when tone arm is 
down on record and align tone 
arm (AG) flush with tone arm 
rest (AH) as shown in fig. 16. 
Tighten clamp screw securely 
and remove 5/64" shim, then 
check action of tone arm and 
adjust needle landing as in 
adj. #1, if necessary. 

Adjustment #12. RAISING LEVER PRESSURE ADJUSTMENT. 

To make this adjustment first put 
unit into change cycle, then stop 
it when roller (CD) is at the high- 
est point on the cam (FK), then 
loosen lock nut and turn screw un- 
der flat lifter spring clockwise 
until tone arm elevating pin 
(FW) and shaft (FX) are completely 

raised and flat springs contacts 
the tone arm shaft (FX) holding 
clutch assembly firmly in the high 
position against tone arm swing 
bracket (FY) and only slightly 
deflecting the flat spring (see 
fig.l7). Then tighten lock nut 
securely. 
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Adjustment #13. SWITCH 

Start a change cycle by pressing 
push button (AK) so that roller (FP) 
holds switch latch (FQ) in a loaded 
position. Then stop turntable by 
hand when cam gear is in position 
(shown above)and pin on rest shaft 
is sliding down decline from shoul- 
der on cam gear, allow the rest 

(CC) 

CB) 

SHUT-OFF ADJUSTMENT. 

FIG. 18 

shaft (FM) to come down gradually 
and when switch latch (FQ) trips, 
hold rest shaft in that position 
and adjust screw (CB) to within 
approx. 1/32" from end of shaft 
(FM), tighten lock nut (CC) secure- 
ly and check operation. 

©John F. Rider 
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MODEL 40 WEBSTER-CHICAGO CORP. 

PRINCIPAL TROUBLE SYMPTOMS 
CHECK 

ADJUSTMENT 

A. Changer falls to trip after playing record while set on 
"A" automatic, Nos. 2, 8, 

B. Changer falls to trip when push button is pressed. (See 

that pointer is set on "A"). No. 2. 

C. Trips too soon or before record has finished playing. No. 2. 

D. Tone Arm lifts immediately without playing record or 
continues cycling. No. 2. 

E. Tone arm lifts but does not swing out properly. No. 12. 

F. Tone arm falls off record or misses record completely. Nos. 1, 11. 

G. Tone arm slides in several lines on record. No. 9. 

H. Tone arm fails to pull into first groove on record properly. No. 9. 

I. Tone arm lands too far out or in on record. No. 1. 

J. Tone arm lands in middle of record. No. 9. 

K. Tone arm fails to clear stack of 16 10" records. No. 10. 

L. Tone arm lands for 10" record even on a 12" record. Nos. 5, 6. 

M. Changer cycles with pointer set on "M" for Manual 
operation. No. 2. 

N. Changer jams and stops. No. 7, 13. 

O. Records jam (check record edges). Also check. No. 3. 

k 

P. 12" record is not dropped by one of shelves. No. 5. 

Q. One or more shelves drop 2 records at a time. No. 3. 

R. Changer fails to turn off automatically after playing 

last record. Nos. 4, 9, 13. 

S. Records drop unevenly from shelf plates to turntable. No. 7. 

©John F. Rider 
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WEBSTER-CHICAGO CORP. 

TO THE SERVICE MAN 

This service manual has been designed 
for the purpose of assisting the service 
man as far as possible, in his work of 
caring for the record changer mechanism, 
whether he is called to remedy some dif- 
ficulty which has appeared in the field or 
to assure its continued satisfactory 
operation. For his convenience, the 

operating instructions supplied to the 
user may be summarized as follows: 

The deluxe record changer auto- 
matically plays sixteen 10" records or 
twelve 12" records at one set-up, or four- 
teen 10" and 12" records inter -mixed. Each 

of the three posts has two plates; the 

lower one on which the records rest is the 
shelf plate, the upper one is the selector 
plate which takes from the bottom of the 
stack the next record to be played 

and releases it to the turntable. To load 
for automatic operation, see that all 
three shelf plates are turned down toward 
the turntable, then place the stack of 
records to be played over the turntable 
spindle so that they rest on the three 
shelf plates. 

Then see that pointer on control 
switch is set on "A" (automatic), and 
press "start" button to put changer in 
operation. (What are here called the 
selector plates of the changer are common- 
ly known among service men as "blades" or 
"knives", names which are best avoided 
when talking to the user, as they may con- 
vey an exaggerated impression of sharpness 
or danger in the movement of these parts.) 

To reject a record (or to start a 
change cycle as for testing purposes), 
simply press the "reject" button at any 

©John F. Rider 
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WEBSTER-CHICAGO CORP. 

time while needle is upon a record. To 
play manually, turn shelf plates up, set 
pointer on "M" (for manual), then place a 
record on turntable and press "start" 
button to switch on motor, then place 
pick-up arm into position on record. 

The changer can be turned off at any 
time by pressing down on stop button. If 
changer is left running, no damage will be 
done, as it will shut off automatically 
after the last record has been played. 

REPLACEMENT PARTS 

When ordering parts for this mechanism 
refer to the part number and model number 
of the entire mechanism, as shown on bot- 
tom view photo, in addition to the numbers 
and names of the parts shown in the illus- 
trations. 

ILLUSTRATIONS 

The illustrations show all the vital 
parts of the changer. Code numbers are 
used to refer to parts shown in the num- 
bered figures on the two photos, the num- 
bered figures referred to are complete 
assemblies, the replacement parts list 
shows the complete assembly and below it 
are the component parts that can be 
supplied. Parts that are not listed cannot 
be separately supplied, therefore, order 
the assembly containing them. 

OILING (reprinted from operating instruc- 
tions) 

The changer should be lubricated 
once a year with a few drops of good 
light machine oil at each of the follow- 
ing points: 

Two oil wicks on motor bearings. 
Turntable spindle bearings. 
All other bearing points. 
(CAUTION: Never oil the friction 

clutch at any time, as it 
will cause slippage.) 

TO CHECK OILING 

(a) If squeaks are heard, compare the 
squeak with and without a load of records 
any stack of records in motion is likely 
to squeak a little against a pin through 
their center. This can be corrected by 
rubbing a little wax on the turntable 
spindle. 
(b) "Caution": Do not oil felt washers on 
the two idler wheels as centrifugal force 
will throw the excessive oil out over the 
edge of idler wheel and cause loss of 
traction to turntable. (The purpose of 
the felt washer is to silence the idler 

wheel operation and should not be used as 
an oil wick. 
(c) Check the two oil wicks on the motor 
to see that they are thoroughly saturated. 
(d) Check lubrication on turntable spindle 
bearings. The top bearings can be oiled 
by removing turntable (When replacing 
turntable, care should be taken not to 
injure rubber idler wheels.) Then oil 
lower bearings from below. 
(e) Check lubrication at all other bearing 
points. 

REPLACING MOTOR: 

The service mechanic may be called 
upon to adapt the changer to a different 
power supply. For this purpose, or in 
case of any serious fault within motor, 
remove entire motor (Fig. 27) from the 
changer and replace it with a suitable new 
motor. See that motor frame is well 
grounded by wire. (In ordering a re- 
placement motor, specify the power supply 
and give model number, also make and model 
number of phono -radio or other type of in- 
stallation.) 

TROUBLE SHOOTING: 

Cases of failure to operate satisfac- 
torily will generally be found due to 
either neglect of proper lubrication, to 
tampering with the mechanism after it 
leaves the factory, or to injuries acci- 
dentally sustained as by external vibra- 
tion or by impact of some heavy object. 
In addition, there is always the possi- 
bility that any kind of spring may "go dead" 
(cease to operate without any visible 
breakage), even though the utmost factory 
precautions are taken against it -- or 
that set screws may work loose due to ex- 
ternal vibration. For tightening set 
screws, an Allen (hexagon) wrench is re- 
quired. Be sure that set screws are 
properly seated on the holes or flats 
provided. Damage from tampering is likely 
to take the form of bent parts. Never 
bend any part during examination. 

Among the principal trouble symptoms 
to which such causes may give rise, are 
the following: 

(1) MECHANISM IS SLOW IN STARTING, OR 

MOTOR GETS HOT 

Check lubrication. 011 if necessary. 
See oiling instructions. 
Check voltage. Line voltage may be 
abnormally low or high. 
Motor windings damaged. If windings 
are found damaged, remove motor and 
return it to factory for repair or 
replacement. 

©John F. Rider 



705 

MODEL 41 

I 0 o N W V > CCO O 
- O n 
r K d W 

W 

Z < r 0>0 
WO N p H XXy O E(0 Ó 

Z 
OK 

tDN .-C. 
mY 

LL < O ME 1-Z m.-1 
W O J W .-1 0 

O n 0 U - .000 0 
W OC f F0. 2 P. c Z W Y 

--I 

O 

O O O Z m V C r U K r OW '««t- IY m V 
-100F U H V 
< r « V 

C 
W 0 

IL -1 J U 
C . 

P W Or 2 .- 0,1 KKZU- t. t. o OF-CK Z m mhp V 00i 
Z W ZOS É.C-. adCC d 

0 

WEBSTER-CHICAGO CORP. 

K 1 

W r 
c aG 

OZ 
q O 

Z 
S FU 
" áW W 

LL r wo 
LL O < J r 
Z W Lr s Z 
J .1. N 
m 

ZF C 
01 -J i XX mee 

i V K 
al - 00 C cl -U. F a a W 

O N X <D J Ñ U Z J 

Z d Ú Ú J 

n 

A 

w 

Ú YY WK0myYN0700 ygYOC.00C 

.ÿ 

'q 

m 

gVmmM VeFC7g M na 
V 

mo 0 dYG~ m 00 
m. 

Á 
0.0OTYm OmC 

3 oC 
> 

W Y i ÁÓm> E b> 

g 
O mÑT E rl 

z Y 
Ó.mm.gYEmL CNMU 0Y.e 

R Om dC0. qmz0 >G 
O Y m o.pmo03q5 

Cmq¢ 
00^1. CÚd.0. 9 

7 m n C 

C.OmC.O rmi 
.0 

m0V 
0 

p g m WZ YWMY0 dtn..m 
m Vo 

e: 
m 

e,!:,'Ñ.2 

0,1 

YOC0.mmY 
----- 

0,...,9.- . 
UmOxYC.0U 4 mY 

mm0 
gPmV000.0 n.. K C0E Y2H2Mm KÓ 6Xd. dOC O m Ym Y m6pP 

0 xCY.. OK rc P. 

,CY07Y 
g 00.0 Y 

,,,'-Je vW 
Cn.qm.m0 mm>Yqm Ó 

g ÿ v CYßdg F 
OmC m - U qnCM Ón 0Uó.Oá 

E 1' >. m 

.e. C{>{...i.vC 
O r. 1 n 

m Ñ E 

Oottl 
ce 

b 

Q W Ó 
W ri 

t..cmiYE.C.^ z q Fmcd C3 

mNEm0$ 6- 0,.. . 10 
mOpmmpM 

0 m . O m Z G' 
t.C 

C0 { 
0 

0. 
Á 

P m G.-1VW e 0- -= 

g 
OX O P.0.-1CX.0 

anWn E 
HK 

md6 .> 
7 Y 4, '->c0--0- W7 U KL +204101000 070 0nmO OCv WOm C WC 0eUCm0 

m 

O0.U0e.11CZ 
Ú 

WZ n W C ^ 

pmá 0 Y 0 

d 1 

m m 
l( 

m mmp 4 
(7. 

WEOE 

EC .y 
U mCp Ó 

t7 V . Ñ .0 
O M O U rj 2 d 
21b,2.53ä, 

éYv`r 1. 

.... 

4. m U ri .r. 0 F. 0 
.mioa.cm.cyy.ánc,móym¿ 
"322A0:::'20 

-Ni 

C Q Ó W.0. T 
F. U 

ÿ m mk f n 
td pppp pmp .N hgpY mCy C O C 0 O 

.Cm Y 0 0 d 70 ' 
U. 

O C m C T Y 
mm 

U g 0g C Si ed C 
m O V C Y C ttr-dId Y 0 
Y Ç Ó Ó P Ú 

, 

tiy C 

mom W Wd0.F.7>.Ci 
,ÿ .1 t. t. W i. 0 i. 0 0 

V 
O F. 1-,-- 

. 

C .0 >. 0 m U Ú m Q Y j 
Ó Ó Z 10-Y 

Y .po g. r ¡,m. 

Ñ W m 
O C m o({.. o o 0 0 0 Y 

0 Ñ CO 0 n 7 U O 4-1 v K O K m C 
m Z m U 0 0, 0 O W O 
V5-1 O W F. 0 t. C .-1 U O C U ó 
coca g 3m mom o t. m wo bog w m. 

H 0 Wo C a. C O rl hp LL' W C K t. 
O t. O W Co z q V C Z Y ,_,0 
Y C I- 0.-1 O - O ,0-. Z b O Z t. f. W m ,...1... t. .-1 00 r -i W O W 
O ~^ N 0 04-102--+ W 0. E U 1- O U,C 0V. PO 00 v < > z -CM q 00, Z W mqCo LL m^ U J Y J PP. 
.-I 1Y II. W >. ̂  rl EO C m II C 0 .-. (D W0 7 0 
U Z r-1 C7 C r-. O m m .,WW A yk W z I m 

á Y Z U l q.. V V O 1,000 1 W m a 0 X O 
O-+ C O Y rl m C 1- 7 0 V 7 O ,o4-, p U 04,0 
O V O O.,0000 m n C C^ pL O mW C [ W C Y W W_ m V Y m.C.C N 0 0 W.. . d OVO6 WW 0.0.-+ 
mY w C ó 0~Y V+O m Z co C .n>p V.C.1 .n2 ti I. .24j2 

z 
á .ip.WC wo -, 3 

'-i''''.3.22: 
[. Y i$ w OCpñ i0 V F. V Y U rl 010 5oó > U + c z 000 ri 6 I W 

f 
my V C X azat 

CO 
i-1 C J.> W ~ K 7 d á 

g 
Ñ C>p 

Woee 

ace 
W 

.CC 

7 C U W Y h0 O 0 J N tD 
I x O O C X Y P W W O cxJ 

CO woo 0 wo 0 V 
çç 

7 o J X X 0 

z F OW 
Ú ÑÑ ß010 U ow 8 

Em11-. W a Z 14L ß.ÁÚ ZÑ m.7 

MtO c. 

o C q 
O 1+. 

0 W n .-I W n N W n M WA 

m I 

V Y 
Vgq 

> 

C 

m 

mW 

Y 

>. 1 

P 
QQ H ri l Fp 27,g VCY d vP -10 

V 
FW 

i 

3m 

a 

O0 YI 
O 

>I 

K.. óY~OYk F mC ám2Z 
1- 

00 L.O Y.F. Y Y 0 
C8 .3 Y^ >Wa00 WÓY F. Z 0 a W 0>--. F- m 

K OHO > t~ 0 04-',0 AO O U WV KWCr . Ar -14. 
Ú 

OD .. Z Cn.-i 0 OW Ut t.O CO 9-1 0 0YEmUO HYW 0Y O m C CO . 
rZ< O O '+Om NU0 0.0. O 0 Y..>..ni-.No 

ti.0 0 0.0 GVCY.W N V>. -. Z m0 -Y CO OY K O OW.0 ^ m F. 0 O r 4-4 07 0.W4-1.4 0 Z mom ZO- Y 0 
C YmO.V.W W q V N U,0EM 

W C O 
Y W O 7.Y 0 UU qUrlW0t..m 

J-.WF.W 
00 < 

O >, O m.1 Y O hi 2 i. t.C0Y 
O.+ S O f. .. K 

VHtl ZmO> r Or 

:3:3; 
Y 

.nY oWc0UVK 
{. @@U ac12:2 

dOr ti`-' ON rv.0nrl 0 
r Z 
M 

dY {. 0 0 
O.01.rC 

W q mm 
W 

r0 
m2gE 
CO 

N 
oW Ucz1Ot,0 m W c. C O m .0>.YY C..m >.OZ O rY -J Yc.=xQz Y.O 

FrW 7 Y TC. NZ >.mmWOmV.FVOr O C U m. O C FYY 

WOW 

C O 
m 

r1 - 

O O U O t 0 .000 OC W 1 0 C WW 0 C Y 0 x o((.. o.0 t.W0dq0Y2mmrW 0,-1WW 
E 

E LL 
- 

OW 0 O f 
m0 U.O0YF. V QO X O CUECVUOCVYO OD O7 YU 

- 

mW ZJ n 
OmCm 

-ZNOOS 
Ym ND mXU 00 m0. 
0Y WQ OYO'-^.m.-.r1mVmNZ 0 7OY..0{CeY 

C 0. r-1 .. weg .4 V 
U W 

D Y 0000xYY 0.OC0CUGGCYYO 0700O O CO-WYZC WYU p 
W Y0mV,WmY LLL .0O 0Ye0F. 

OZ Cp< á0m C ,n S V Ú 0CÚ-iamGÓ.-.Ú.F.ÁFvoWm .n ÚfP 
W n d' 0 a` W n U 

©John F. Rider 



706 

MODEL 41 

ADJUSTMENTS 

WEBSTER-CHICAGO CORP. 

Adjustments Nos. 1, 2, and 3 
can be made from above. Changer 
need not be removed from cabinet. 
All adjustments are correctly made 
at the factory and ordinarily need 
never be altered. However, should 
it become necessary to readjust 
due to accident or tampering, pro- 
ceed as follows: 

Adjustment #1: ADJUSTING LANDING 
POSITION OF NEEDLE ON THE RECORD 

The position at which needle 
lands on record can be adjusted by 
inserting screw driver through 
needle landing adjusting hole just 

in back of tone arm (shown in Fig. 
1). For adjusting the needle 

landing on a 10" record, insert 

screw driver into slot in 10" ad- 

justing stud. For adjusting the 

needle landing on a 12" record, 
insert screw driver into the slot 

in 12" adjusting stud (See Fig.2). 
Turn very slightly clockwise or 
counter -clockwise to move needle 
landing in or out. The factory 
adjustment of the needle landing 
is 1/8" in from the outer edge of 
the record. (See Fig. 1). 

Adjustment #2: TONE ARM HEIGHT 
ADJUSTMENT 

To adjust, insert screw 
driver into adjusting screw (6) 

through tone arm height adjusting 
hole in tone arm (1), shown above; 
to increase height to which tone 
arm rises, turn screw clockwise; 
to lower, turn counter -clockwise. 
The tone arm elevating pin (12) 

presses against this screw which 
should be adjusted so that the 
distance between the point. of 
needle (in tone arm (1) ) and the 
turntable is 1-3/8" to 1-1/2", 
which is the equivalent of approx- 
imately sixteen 10" records. 

.1 -w 

,2 n 
- TURNTABLE 

SCREW 
DRIVER 

FIGURE 3 

FIGURE I 

NEEDLE LANDING 
ADJUSTING HOLE 

FIGURE 2 

- IO ADJ. STUD 
1f ADJ. STUD 

TONE ARM 
HEIGHT ADJ 
HOLE 

WA 
CLAMP ASSEM. 

OWN BELOW 
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Adjustment #3: ADJUSTMENT FOR 
CHANGER PLATES 

To adjust the distance be- 
tween the selector plate (21) and 
the shelf plate (23) for 10" re- 
cords, first select a 10" record 
that is approximately .070" thick. 
Then position it on changer and 
start a change cycle to revolve 
changer plates. Stop the turn- 
table by hand just as the selector 
plate (21) is about to touch the 
record, and shut off the motor 
(See Fig. 4). Then slowly revolve 
the turntable by hand, allowing 
selector plate to contact edge of 
record so that it just slides over 
record, touching the surface 
lightly. Check all three selector 
plates, and if any adjustment is 
necessary, it can be done by in- 
serting a #10 Allen wrench in the 
adjusting set screws (29). Turn 
set screw slightly clockwise to 
raise the selector plate and 
counter -clockwise to lower it. 
The set screws for adjusting the 
10" record setting, and the 12" 
record setting are shown above in 
Fig. 5. To adjust for 12" re- 
cords, select a 12" record that 
is approximately .090" thick, 
then follow same procedure as for 
adjusting 10" records. After 
correct adjustments have been 
made, tighten the locking collars 
(30) securely. 

The following adjustments cannot 
be made from above, and therefore, 
it may be necessary, due to 
position of changer, to remove it 
from cabinet. 

Adjustment #4: NO -RECORD SELiCT- 
ING LEVER ADJUSTMENT 

First be sure that spring 
tension on spring (33) is strong 
enough to lift the center blade 
raising pin (34) properly and 
fully, but not so strong that one 
10" record will not fully depress 
pin and lever (See Fig. 7). Then, 
with set screw loose in no -record 
selecting lever (32) (See Fig. 6) 
and pin held down by weight of one 
10" record slide no -record select- 
ing lever x(32) into position so 
that it will just clear under 
lower edge of the lower cam set- 
ting lever (79) by approximately 
1/64" clearance (See Fig. 7). 
Then tighten set screw and check 
adjustment with and without a re- 
cord, also be sure that without a 
record, the fin on no -record 
selecting lever (32) swings above 
cam setting lever (79) and portion 
of lever (32), indicated by arrow 
on Fig. 7, sweeps stop lever on 
cam setting lever into position 
shown in Fig. 15. 

FIG.4 

IO ADJUST. 
I2 -ADJUST. 

FIG. 5 

MODEL 41 
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Adjustment #5: LIFTER LEVER 
DIFFERENTIAL ADJUSTMENT 

Place a 12" record over the 
turntable spindle so that the re- 
cord rests on the center changer 
plate (22). Then check the center 
plate lifter lever (35) and see 
that point of this lever will just 
slide inside of center arm lifter 
cam (37). (See Fig. 8). Then 
place a 10" record under the 12" 
record so that the 10" record will 
rest on shelf plate (23) and the 
12" record will then touch center 
plate (22) which presses down 
center pin (41) and moves lifter 
lever (35) closer to outside face 
of lifter cam (37) than it would 
be without the 12" record on top 
of the 10" record (See Fig. 10). 
The lifter lever (35) should then 
follow the outside of the center 
arm lifter cam (37) (See Fig. 9). 
If it is necessary to re -adjust, 
this can be done by means of ad- 
justing screw (45) and lock nut 
(44) to balance out the contact 
of lifter lever (35) on both sides 
of cam (37) in relation to start- 
ing point of cam (See Fig. 10). 

Adjustment #6: LIFTER LEVER 
CLEARANCE ADJUSTMENT 

Check the distance between 
the leading edges of the center 
plate lifter lever (35) and 
center arm lifter cam (37) with a 
12" record resting on the shelf 
plates. It should be a minimum of 
1/16". (See Fig. 8). It should 
not be necessary to check this 
adjustment unless the tape clamp 
screws (49) on the pulley (36) 
have been loosened. (See Fig.11). 
To re -adjust after screws have 
been loosened, first set pulley 
so that when the slack in the tape 
line is taken up in the direction 
of forward motion of the tape 
segment (See Fig. 25 Bottom view 
photo), there will be the necessary 
1/16" minimum dimension as shown 
in Figs.. 8 and 9. 
NOTE: If this adjustment is "off", 

most likely changer plate 
synchronization will also 
be off. Check adjustment#7. 

Adjustment #7: CHANGER PLATE 
SYNCHRONIZATION 

The synchronization of chang- 
er plates can be checked by plac- 
ing one 10" record on the shelf 
plates. Then start a change cycle 
allowing it to continue until 
plates are just about ready to re- 
lease the record. It can then be 
determined which plate is either 
slow or fast (See Fig. 12). This 
plate can then be adjusted by 
loosening the tap clamp screws 

which(49) 

on the 
p 

clampe 

(47)holdthetape(48 from 
slipping on the pulley (36) (See 
Fig. 11). Then slightly move 
changer plate whatever is necessary 
to synchronize it with the other 
two plates so that record will 
drop evenly. Then tighten tape 
clamp screws (49) securely. (Also 
check adjustment #6). 

FIG. 8 . 

SET TO 
WITH I2' RECORD 

ON PLATES 

FIG.9 
WILL COME 
TO s MIN. 
WITH 10"RECORI' 
UNDER Al2' RECORD 

FIGURE II 

MIN. 

ié MIN. 

NOTE: Tape line (47) should have 
a very slight amount of 
slack. Check by grasping 
tape line with thumb and 
index finger and mdving it 
in and out approximately 
5/8" with a moderate 
pressure. 

o 
RECORD SHOULD DROP 

FROM 3 POINTS AT THE 
SAME TIME 
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Adjustment #9: TONE ARM SWING 
ADJUSTMENT 

First slightly loosen clamp 
screw on tone arm pivot assembly 
(See Fig. 16). Then start a 
change cycle and shut off power 
supply to motor when tone arm (1) 

is being held in stop position 
above the tone arm rest (2), and 
stop lever (on setting cam assembly) 
is contacting stop lug on locator 
plate (which is part of the tone 
arm shaft assembly (73) ). (See 
Fig. 16). Align tone arm (1) 

flush with tone arm rest (2) as 
shown in Fig. 15, and tighten 
clamp screw. Then check action 
of tone arm and adjust needle 
landing as in adjustment #1, if 
necessary. 

CAUTION: Never attempt to loosen 
set screw (14) except 
when it is necessary to 
disassemble clutch for 
replacement of parts. 
Be sure that vertical 
clearance of 1/32" (as 

shown above, between 
shaft collar and bearing 
washer) is allowed when 
reassembling. This is 
accomplished by insert- 
ing a 1/32" shim between 
the shaft collar and 
bearing washer. Then, 
with clutch assembly in 
high position as 
mentioned above, tighten 
set screw in collar to 
shaft, and remove shim. 

Adjustment 110: RAISING LEVER 
PRESSURE ADJUSTMENT 

To make this adjustment, 
first start a change cycle, then 
shut off power supply to motor 
when roller (115) is at the high- 
est point on the cam gear (100), 
then loosen lock nut (44) and 
turn adjusting screw (45) under 
flat lifter spring (62) clock- 
wise, until tone arm elevating 
pin (12) and tone arm shaft (73) 
(See Fig. 14) are completely 
raised, holding clutch assembly 
firmly in the high position and 
only slightly deflecting the 
flat spring (62) (See Fig. 16). 
Then tighten lock nut (44) 
securely and check operation. 

FIGURE 16 

STOP LUG STOP LEVER 

CLAMP SCREW 

LOCATION PLATE 

CD 41 CD CD 0 
CD m m m m 

0 ID 

11 II 
CD ' 

rer. i.7. 
___,, 

FIG. 17 

CD CDQ`CD lb®® 

111111111- _ __ IIIIOununl- r-= 
FIG. 19 

FIG. 18 

e \_ --,. 07 

FIG 20 

® 
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Red Caution tag and 

Motor shipping screw 

(See Fig. 27) 

Idler Wheel Assembly 
(See Figs. 19 & 20) 

Cutter Rest Mtg. Hol 

Trip Lever 
(See Fig. 14) (72) 

Recorder Mtg. Holes 

Control Post Pulley Assem 

(Figs. 7 & 10) 

Setting Cam Assembly 

(Fig. 14) 

Clutch Assembly 

(Fig. 14) 

Raising Lever Assembly 

(Fig. 14) 

Model No. and Part No. 

Control Switch Assembly 

(Fig. 17) 

Mounting Stud 
(Fig. 28) 

Tape 

(Fig. 11) 

WEBSTER-CHICAGO CORP. 

Top View 

Bottom View 

Changer Blade Assembly 
(See Fig. 5) 

Needle Landing Adj. Hole 

Trip Arm Assembly 
(See Fig. 24) 

Tone Arm Assembly 
(See Fig. 3) 

Stop Button 
(Fig. 21) 

Start -Reject Button 

(Fig. 22) 

Motor Assembly 
(Fig. 27) 

Swing Lever Assembly 
(Fig. 23) 

T.T.Spindle &Hsg.Assem. 
(Fig. 13) 

Tape Segment Assem. 

(Fig. 25) 

Cam Gear Assem. 
(Fig. 18) 

Trip Lever Latcl 
(Fig. 26) 
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WEBSTER-CHICAGO CORP. 

To Check Oiling 

If squeaks are heard compare the squeak 
with and without a load of records; any 
stack of wax records in motion is likely to 
squeak a little against a_pin through their 
center. See that all five wicks are in 
position, including three 1/4" round wicks 
in frame of Motor, one washer -shaped wick 
("No. 5") on Lift CV, and one ("No. 6") 
on Cam Lever CS. See that each wick is 
thoroughly saturated (as it may not be if 
insufficient oil or too heavy oil has been 
used). Lift out all three motor wicks, with 
tweezers; see if old oil has become gummy 
(commonly due to use of low-grade oil or low - 
viscosity oil). If necessary, clean gummed - 
up wicks with kerosene. See thateach is 
sátuurated with goodoil; then, before replac- 
ing them, drop a little good oil into the 
holes. The gearbox of the Motor is packed 
with a semi -fluid grease at the factory, and 
it should never be necessary to take it apart 
for lubrication purposes. 

General Description of the Change Cycle 

An automatic record player for records 
of two sizes has three principal duties to 
perform. These duties are here performed 
by three mechanisms, interconnected and 
built together but largely separate in their 
operation. 

(1) The record -changing mechanism --brought 
into operation originally by the contact of 
Lifter Cam DG with Pawl DH --is the simplest 
of the three. It is ariven by the cam groove 
(not visible) on under side (in Photo C -D) of 

Cam Gear DF. AsZever CS is forced, by 
the Pawl, out underneath Lift CV (which is 
shown revolved to the right for visibility) 
the Lift rises and forces roller DJ into the 
under groove in Cam Gear. The motion is 
transferred to Rear Changer Shaft (at ED) 
through Cam Connecting Rod DE (EC), thence 
through Changer Connecting Rod FD to Front 
Changer Shaft BB. 

(2) The pickup -operating mechanism -- 
likewise brought into operation originally 
by the cam -and -pawl action upon Can Lever CS - 
is driven in part by the groove in upper 
(visible) side of Cam Gear DF. As Cam ever 
is forced out, at the beginning of the change 
cycle, against Link CG, it causes the Link 
to push upward upon Pickup Plunger DA, thus 
lifting needle from record. The same pres- 
sure upon Link CG works, through Guide Arm 
CD, to force Stud DD down into the groove 
on the Cam Gear. This rotates the pickup 

arm, while Pickup Plunger DA holds it up off 
of record. It is rotated first outTeÿond 
the turntable until Selector Plates BL have 
dropped the next record, then rotated back 
to proper position to start playing. 

(3) The mechanism for bringing needle into 
correct starting position must operate ac- 
curately for both 10" and 12" records. Partly 
due to this requirement the starting posi- 
tion is not determined b the cam action. 
The upper groove on Cam ar is'esigne so 
that it, acting alone, would carry the needle 
farther back toward record pin than would 
ever bee desirable as a starting adjustment. 
Travel of pickup arm toward Record Pin is 
then stopped, at proper point for lowering 
onto the record, by action of Lever Hub CL. 
The stopping takes place as lug EW (upon 
the Lever Hub) strikes the shoulder on 
Rod EX. This enables entire mechanism 
rotated by cam action on Guide Arm CD to 
travel on past the proper point of rotation 
for record:Wärting, while the pickup arm 
itself, which is held rigid to Lever Hub CL, 
is accurately stopped at proper record - 
starting point. 

Correct adjustment for starting position 
of needle requires therefore only correct 
adjustment of Rods EX and FK; the radial 
difference of 1 inch between correct start- 
ing position for 10" and 12" recorda is taken 
care of by exact dimensioning, at the fac- 
tory, of surfaces at right end of Rod FK 
which stop against the "10" and "12" key 
stems. Due to this, when Adjusting Cam at 
FP is turned (as directed below under Adjust- 
ment A) the starting position of needle is 

simultaneously altered for both 10" and 12" 
records. 

Adjustments 

There are three adjustments that can be 
made. Except on certain early Changers (See 
B, below), ALL THREE CAN BE MADE FROM ABOVE: 
CHANGER NEED NOT BE REMOVED FROM CABINET. 
All adjustments are correctly made at the 
factory, and ordinarily need never be altered. 
Should it become necessary to readjust, due 
to accident or tampering, proceed as follows: 

A. ADJUSTING LANDING POSITION OF NEEDLE 
ON THE RECORD. If needle comes down on the 
sound track, playing of records will not 
start at their beginning. Insert screw- 
driver through hold AJ. Turn screw head on 
Needle Landing Adjusting Zanm FP verfinghtly 
oóun r -clockwise. If nee' Te comes down too 
close to outer edge of record, or out beyond 

©John F. Rider 
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edge of record, turn Adjusting Cam clockwise. 

The factory adjustment of needle landing 
is 1/8" in from outer edge of record. 

Compare also Paragraph 12 below. 

B. ADJUSTING DISTANCE FROM RECORD PIN AT 
WHICH TRIGGER WILL TRIP AND CHANGE CYCLE WILL 
BEGIN. Insert screwdriver through hole AR. 
Turn screw head on Trip Adjusting Cam CJ 
clockwise for earlier tripping, or counter- 
clockwise for later tripping. (Effect is 
to alter position of the Cam which strikes 
Trigger CP. It may be found that Cam has 
been revolved through a half -turn; in this 
case, above directions would apply only 
after Cam has been returned to correct posi- 
tion by revolving screw head one-half turn). 

On some models of this Changer no hole 
will be found in Main Plate at AR. To make 
the adjustment on these Changers, access must 
be had to the under -side of the mechanism. 
Instead of Cam CJ, there will be found a 
Trip Adjustment Screw, so placed that its end 
strikes the trigger directly. For earlier 
tripping, turn this Screw clockwise r 
later tripping turn it counter -clockwise. 

This changer does not depend, for automatic 
tripping, on the records being provided with 
any special grooves at end; it trips whenever 
needle comes within a certain distance of 
Record Pin. The factory adjustment is for 
1-3/4" to 1-7/8" from center of Record Pin. 
This is the most generiTlrsatisfactory dis- 
tance; no modern record will then be cut 
off before playing is finished, and none will 
fail to trip at end. For certain records of 
early manufacture, it may be impossible to 
find an adjustment that will always trip and 
never cut off, but these may always be played 
manually. 

C. ADJUSTING HEIGHT TO WHICH PICKUP ARM 
RISES. The arm should rise, during the change 
cycle, high enough so that it clears by only 
1/4" the record above it, next to be played. 
(Be careful, before deciding that readjust- 
ment is necessary, to see that the record at 
bottom of stack is not a warped one.) To 
make this adjustment, loosen Lock -Nut AP (CE) 
and turn Pickup Sleeve7WIEJ lengthen or 
shor ñ PI kiip P under -DA. however, IT-Pick- 
up is maTerecTrriirföóelTse to bottom record, 
Stud DD may never clear the groove in Cam 
Gear. In making this adjustment, therefore, 
care must be taken to see that Pickup arm 
does not keep moving back and forth continu- 
ously (due to Stud DD remaining in engagement 
with groove). When correct adjustment is 
found, tighten Lock Nut securely. 

Replacing Motor 

The service mechanic may be called upon 
to adapt the Changer to a different power 
supply. For this purpose, or in case of 
any serious fault within Motor, remove en- 
tire Motor EA (with Record Pin and connect- 
ing gear drive) from the Changer, and replace 
it with a suitable new Motor. (In ordering 
a replacement Motor, specify the power supply 
and give Model Number at EN; also make and 
model number of phono -radio or other type of 
installation.) 

When mounting replacement Motor, it is 
most important to see that Record Pin is 
centered between the two Posts of the Changer, 
that it stands perpendicular to Main Plate 
EB, and that it has not become bent. When 
the new Motor has been attached, with three 
screws through Grommet Sleeves FF into its 
frame, and Record Pin is seen to revolve 
without appreciable wobble (a wobble would 
indicate that it has been bent in transit 
from factory) the correct position of Pin 
midway between the Posts can be accurately 
checked in this way: Place a single 12" 
record on the Shelf Plates BK, press "R" 

button, and turn Turntable forward by hand. 

Immediately after the Shelf Plates open and 
let it fall, turn Turntable slightly backward, 
and with °the-17E2nd support the record be- 
tween the Shelf Plates; it can trA readily 
seen se.ither ecord Pin is off center. If 

it is, remove the record and Turntable, and 
loosen slightl he sere -W-17 screws BF nearest 
the Shelf Plate tow ííF cíh récord appppeareU 
closest. This should improve evenness of opera- 
tion. however, unless the unevenness was 
slight, it will be necessary for a permanent 
repair to insert a shim or two on one or more 
of the three screws or change shims from one 
screw to another). The shims used are shaped 
like an ordinary washer, cut out at one side 
(see cut -away view at FE, showing a shim in 
plane upon one of the Grommet Sleeves). Shims 
can readily be cut out with shears and punch 
from thin metal or cardboard --or an assortment 
of shims of different thicknesses can be had 
from factory (order "Assortment of P-1397 
Shims"). They should be inserted, around 
proper screws (when screws have been suffi- 
ciently loosened) between Motor Frame and th 
metal Grommet Sleeve. o n nsert ssirms 

next to ruó7Zr rg ommet. 

Before tightening screws, drop Drive Pinion 
Assembly AH into mesh with Idler Gear (but not 
down far enough to seat upon drive pin). Then 
make sure that when the three screws are 
tightened, Drive Pinion and Idler still 

i 
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examination. Be careful, especially, never 
to push upward from below on Cam Connecting 
trod Lift CV While mechanism is operating; 
bending may result, and even slight bending 
here might interfere with correct timing of 
the cycle operations. 

Among the principal trouble symptoms to 
which such causes may give rise, are the 

following: 

WEBSTER-CHICAGO CORP. 

work freely together and do not bind. If 

necessary, loosen screws again, and shift 

them until proper tooth clearance is ob- 

tained. Then tighten screws, and test. as 

above directed, the centering of Record Pin 
between Changer Posts. 

In wiring up, consult wiring diagram for 
particular installation. Use only Under- 
writers' approved wire. See that Motor Frame 
is well grounded by wire s`oTderec7loluugs, as 
Town on Bottom View photo. 

Trouble Shooting 

Cases of failure to operate satisfactor- 
ily will generally be found due either to 
neglect of proper lubrication, or to tamper- 

ing with the mechanism after it leaves the 
factory, or to injuries accidentally sus- 
tained as by external vibration or by impact 
of some heavy object. In addition there is 

age is easily seen and repaired, replace 
Motor, as above described. 

3. MOTOR IS SLOW IN STARTING. 

a. Check oiling, as directed above. It 
may not have been properly done; old oil may 
have become gummy. 

b. Changer may have been in a very cold 
place, and may not yet have reached room 
temperature. Give it a fair chance to get 
warmed up before concluding that Motor is 
defective, and proceeding as in Paragraph 
2 above. 

4. SQUEAKS OR OTHER NOISES, DURING PLAY- 
ING OF RECORDS. 

a. Check oiling, as directed above. (If 
squeaks are eard, they will usually be found 
to come from the records --not from the mechan- 
ism). 

always the possibility that any kind of spring 
may "go dead" (cease to operate without any b. See that all setscrews are tight. 
visible breakage) even though the utmost 
factory precautions are taken against it --or 5. CHANGER IS NOISY THEN IN CYCLE. Check 
that setscrews may work loose due to some oiling. 
external vibration. For tightening setscrews, 
a No. 8 size Allen (hexagon) wrench is re- 6. MOTION OF PICKUP TOARD RECORD PIN WILL 
quired: be sure that setscrews are properly NOT TRIP CHANGER MECHANISM. 
seated on the holes or flats provided. Dam- 
age from tampering is likely to take the form a. (Only on models not having Trip Adjust 
of bent parts; never bend any part during ment Hole AR) It may be found that, instead 

of trigger being actuated, there is stretch- 
ing of Swivel Spring CK, allowing the spread- 
ers to open. Increase tension of the Spring, 
by bending slightly theTug on Tt7e Spread- 
er. If this increased tension causes needle 
to jump across the record, needle may be a 
little out of vertical, radially --it may 
"lean" toward center of record. To remedy 
this, grasp Pickup arm and twist it, very 
slightly, in a clockwise direction (looking 

1. MECHANISM IS SLOW IN STARTING, OR from needle end) so that it stands vertical, 
STALLS DURING A CHANGE CYCLE, BUT A SLIGHT or even leans a little in outward direction. 
FORWARD PUSH WITH THE HAND STARTS IT AGAIN. 

May be caused by b. If trigger is being properly actuated, 
a. Failure to lubricate properly. Oil probably Cam Lever CS is binding against 

thoroughly, per instructions above. Sub -Plate CU. Look for dirt or obstructions; 
b. Loose setscrews. see that Pawl DH and Trigger CP are working 
c. Weakness of drive: line voltage may freely on their rivets. If the Lever engages 

be abnormally low, or motor windings damaged. the Pawl so that Lift CV forces roller DJ up 
If windings are found damaged, remove motor into the under groove on Cam Gear, and if 
and return it to factory for repair or re- set screws are tight, the change cycle must 
placement. See above: "Replacing Motor." operate, as Cam Gear turns. 

2. MOTOR FAILS TO RUN, EVEN WHEN IT IS 

ENTIRELY DISCO1'NECTED FROM OTHER WLRING AND MECHANISM. 
PROPER VOLTAGE IS APPLIED DIRECTLY TO THE 
TWO ENDS OF ITS WINDINGS. This indicates 
trouble in Motor windings. Unless the dam- 

7. PRESSING "R" BUTTON DOESN'T TRIP CHANGER 

a. Check Key Control Unit FM: see whether 
there is an obstruction or a bent part which 

©John F. Rider 
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prevents "R" button from going clear down 

to the end of its travel. 

b. Examine Reject Rod FI. If it does not 

trip, even when properly revolved by complete 

depressing of "R" button, the rod has prob- 

ably been bent, and must be restored in same 

way. Grasp the two ends and twist it slightly. 15. 

due to 

14. LAST RECORD DROPS ON ONE SIDE ONLY. 
This suggests a Changer Post bent out of 
perpendicular to Main Plate. Test as direc- 
ed above under "Replacing Motor IToosst-- 
must b straightened, be careful not to bend 
other parts. 

CHANGER CONTINUES CYCLING. Probably 
failure of Lift CV to be drawn back 

c. If Trigger CP is being properly actu- out of engagement with Cam Gear. Check the 

ated but without starting e change cycle, various rivets at which motion occurs, to 

see directions above, Paragraph 6-b. find the point where friction or binding is 
interfering with freedom of motion. 

8. PRESSING "M" BUTTON FAILS TO PUT CHANGER 

MECHANISM OUT OF ACTION SO AS TO ENABLE 

MANUAL OPERATION. First see that button 

goes clear down; then follow its action 

through Manual Rod FH. 

9. MOTOR STOPS IMMEDIATELY WEEN CHANGER 

SWITCH IS TURNED OFF DURING A CHANGE CYCLE 

(instead of continuing to run, as it should, 

until needle is again upon a record, and then 

stopping). Or -- 

10. TURNING ON-OFF SWITCH FAILS TO STOP 

CHANGER AT ALL. Either of these two con- 

ditions would indicate failure of Cycling 

Switch EH. Cycling Switch operates normally 

to short-circuit the manual On -Off Switch 

(which may be located in position shown at 

FA or elsewhere) during change cycle only. 

Such damage to Cycling Switch (not likely to 

occur) would necessitate returning either the 

Sub -Plate Assembly or the entire Changer to 

factory. 

11. CHANGER FAILS TO REPEAT LAST RECORD. 

See Paragraph 6, above. 

12. NEEDLE LANDS PROPERLY ON RECORD BUT 

FAILS TO MOVE OVER INTO RECORD GROOVE. 

Pickup arm is normally impelled toward cen- 

ter of records by Lead Spring ER. Should 

a slight increase in its tension be found 

necessary, this can be easily obtained by 

bending the lug, to which it is attached, 

down against Main Plate. If tendency then 

appears for needle to jump across record, 

check angle of needle (see Paragraph 6-a 

above). 

13. RECORDS FALL UNEVENLY UPON TURNTABLE. 

Seldom objectionable (some unevenness may 

even be advantageous) this is due to Record 

Pin not being correctly centered between 

Changer Posts. If necessary, it can be 

corrected as described above; see "Replac- 

ing Motor." 

16. RECORD IS DRIVEN, BUT NOT HEARD, or 

NOT HEARD WITH PROPER VOLUME. See that Pick- 
is plugged in. Check amplifier and 
and connections to them, thoroughly. 
trouble is still suspected in pickup, 

test its output with a vacuum -tube volt- 
meter. Playing an average record, output 

should test 1 to 2.5 volts if pickup cart- 
ridge is of crystal type, or 0.5 volt if of 

magnetic type. If pickup cartridge is found 

not to deliver proper output, remove it and 

install another. 

up cord 
speaker 
If then 

17. SELECTOR PLATE FAILS TO SEPARATE BOT- 
TOM RECORD FROM STACK. This is due either 
to a badly warped condition of the record, 
or to its being of a thickness very consid- 

erably different from those now in standard 

use. The design of both Selector and 

Shelf Plates is such as to accommodate a 

maximum variation in thickness end flatness 

of records, but certain records may be found 
which are so far out as to be impracticable 
for use in automatic changers. 

If Necessary to Disassemble the Changer 

First detach the entire changer mechanism 
(except Changer Connecting Rod Assembly FD 
and Cam Connecting Rod Assembly DE, also 
seen at EC) from Main Plate EB. To do this, 

first take out Shoulder Screw CT, to free 

the rest of the mechanism from Assembly DE. 
Tien remove the three screws AO, which hold 

Sub -plate Assembly DI to Main Plate EB. Also 
remove Screw BN, which holds Cam Gear DF. 
Pull off the four Key Control Buttons. Re- 

move, then, the two screws that hold Key 
Control Unit FM to Main Plate. Now remove 
Control Unit Truss Bar FO, Rejection Rod 
Support EP, and Extension Rod Bracket FQ-- 
this means taking out five screws. Remove 

Flat Spring FJ, by taking out one screw. 

Rods FH and FI can then, with due care, be 

extracted without bending. Free the Cam 
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EP 
EQ 
ER 
ES 
ET 
EU 
EV 

E@PE- X' 

WEBSTER-CHICAGO CORP. 

Photo E -F. Bottom View 

(Give Model No. as at EN) . Changer Motor EA 

(Give Model No . Main Mounting Flate Ann% EB 

Cam Connecting Rod . . . EC 

P-12400 Changer Shaft Collar ED 

Spreader Hub Assembly EE 

P-12045 Spring Roller EF 

P-12088 Changer Spreader Spring EG 

Cycling Switch EH 

P-12085 Cam Lever Spring EI 

P-12709 Sub -Plate and Gear Assem. (DI) EJ 

P-12116 Adjusting Rod Assembly EK 

Cam Connecting Rod Lift (CV). . EL 

P-12083 Cam Connecting Rod Lift Spring EM 

Changer Model Number EN 

Changer Serial Number EO 

P-12505 Rejection Rod Support EP 

P-12084 Adjusting Rod Lever Spring 

P-12099 Pickup Leader Spring (CO) . 

(Give Model No. as at EN)Piokup Cord 

P-12053 Post Nut 

?1228 Shakeproof Washer 

EQ 

. . ER 

. . ES 

ET 

EU 

M-93 Male Plug (on end of cord) . . . EV 

Lug on Lever -Hub Assem 

Adjusting Rod 

FTP 

EX 

FA 

FB 

FC 
FD 

FE 

FF 

FG 
FH 
FI 
FJ 

Fit 

FL 

FP 

FQ, 

FR 

FS 

FT 

On -Off Switch (Give Model No4 see at EN) 

Male Plug with ßi002 Shell M-21 

Cord Clamp 292-8 
Changer Connecting Rod Aesem p-12122 

Shim (Assortment) P-1397 

Grommet Sleeve (3 regd.) . . . P-12059 

Idler Gear 

Manual Key Rod P-12077 

Rejection Rod P-12510 

Manual and Rejection Rod Spring P-12090 

Extension Rod 

Key Control Bracket P-12038 

FM' Key Control Unit P-12079 

FN Adjusting Rod Spring P-12087 

FO Control Unit Truss Bar . . . P-12094 

Needle Landing Adjusting Cam 

Adjusting Rod Bracket . . . . P-12036 

Pickup Cartridge(Give Model No as at EN) 

Cartridge Clamp P-2218 

P-2223 Tone Arm Lift Plate 

FU Hinge Pin Spring P-2235 

FV Tone Arm Hinge Pin P-2234 

F 

FM 
FN 
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IF LANDING POSITION OF NEEDLE IS NOT CONSTANT 
OR PICKUP ARM CANNOT BE ADJUSTED TO SET 
NEEDLE DOWN IN STARTING GROOVE OF RECORD 

In the first production of the automatic record changer, the pickup arm 
may display the following symptons: 

1. After the pickup arm has been set for the correct landing 
position, the needle does not lower consistently to the start- 
ing groove of a record during the playing of any one size of 
records. 

2. The needle lowers so far away from the starting groove of the 
record that turning the needle landing adjusting screw does 
not bring the needle to the etarting groove. 

In early production, the pickup lead was permitted to hang down direct- 
ly below the foot of the pickup.. In such instances, the lead may be- 
come entangled with the rotating mechanism for the pick-up arm. This 
will produce either one of the above actions. 

To remedy the condition, clamp the pickup lead to the bracket - See 
Fig. 1, leaving enough slack in the lead to permit free action of the 
pickup arm. That portion of the lead under the clamp should be covered 
with tape. 

The clamping arrangement consists of a small clamp, a No. 6 shakeproof 
lockwasher, and a 6-32 shakeproof self -tapping machine screw. On re- 
quest, these items will be supplied free of charge by the factory. 

IF PICKUP ARM DOES NOT SET NEEDLE DOWN IN 
STARTING GROOVE OF BOTH 10" and 12" RECORDS 

It may be found that any one setting of the needle landing adjusting 
screw will not cause the phono pickup arm to set the needle down in 
the starting groove for both 10" and 12" records. 

This condition may be remedied as follows: Set the automatic record 
changer for 10" record operation. Turn the needle landing adjusting 
screw so that the pickup arm sets the needle down in the starting 
groove of a 10" record. 

Replace the 10" record with a 12" record and set the automatic record 
changer for 12" record operation. Start the mechanism. Note the land- 
ing position of the needle. 

November 20, 1939 
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If the needle does not set down on the record or sets down too near to 

the edge of the record, bend the shaft of the 12" button (See Fig. 2) 

a VERY SLIGHT AMOUNT away from the extension rod. If the needle sets 

down on the record past the starting groove (toward the center of the 

record), bend the shaft of the 12" button a VERY SLIGHT AMOUNT toward 

the extension rod. 

PICKUP ARM 

(REST POSITION) 
. 

J 

CLAMP FIG.1 

10,E 

L _ 1. 

ADJUSTING SCREW 

(NEEDLE POSITION) 

SHAFT EXTENSION ROD 

FIG. 2 

J 

#529-2 
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HOW TO USE THE INDEX 
The Index to "Automatic Record Changers and Recorders" 

is divided into two parts : one pertaining to the text portion, 
pages 1 to 60, and the second covering the manufacturers' 
service data, pages 61 to 733. The latter portion requires a 
word of explanation so that the user can find the needed 
data as quickly and as easily as possible. 

The left-hand column (see example below) lists the model 
numbers of radio -phonograph combinations in which a record 
changer is employed; such a combination may or may not 
have a recorder also. The next column lists the radio manu- 
facturer's model number of the record changer and/or 
recorder used. The third column lists the manufacturer of 
the record changer or recorder and that company's model 
number of the unit. The last column lists the pages on which 
the data pertaining to the unit appear. 

BELMONT RADIO CORP. 
Radio 

Combination Record Changer or Recorder 
Model No. Model No. Manufacturer 

8AE1 104263 General Instrument 102 
796 RCA RP -139-A 

Pages 
257 to 260 
463 to 467 

The Belmont model number of the radio combination is 
8AE1 and the Belmont number for the record changer used 
in the model 8AE1 is 104263. This record changer is manu- 
factured by General Instrument Corp. and that company's 
model number is 102. The service data covering the model 
102 will be found in the General Instrument section on pages 
257 to 260 inclusive. The record changer used in Belmont 
model 796 is made by RCA Mfg. Co., the RCA number being 
RP -139-A and the data appearing in the RCA section on 

pages 463 to 467 inclusive. In other words, if you want to 
know the ihake and model number of a record changer or 
recorder that is used in a radio -phonograph combination, 
'look up the name of the manufacturer of the combination, 
as Belmont, Galvin, Zenith, etc., and opposite the combina- 
tion model number in the first column you will find the 
desired information together with the page numbers on which 
the data appear. 

In several instances the same manufacturer makes both 
radio combinations and record changers, as RCA Mfg. Co. 
In the first column will be found model numbers of any 
combinations in which record changers or recorders are used 
and in the second column will be found the model or speci- 
fication numbers of the record changer. In such cases, the 
third column will be blank, as the number already appears 
in the second. 

In some cases a receiver manufacturer has furnished speei- 
fications to a record -changer manufacturer for a changer 
that is similar to a model of the latter's regular line. In 
order to avoid repetition, such changers are listed as being 
similar to a certain model of the record -changer manufac- 
turer. An instance will be found in the listing of model 
H-79 of the General Electric Co., in which is used a record 
changer that is similar to the Webster model 11. 

In those instances where you know the name of the manu- 
facturer of the record changer or recorder, look up the 
model number of the unit under the manufacturer's name. 
The first column is blank, as this is only for radio -combina- 
tion model numbers, the model number of the unit being 
found in the second column. The page numbers on which 
the data will be found are in the last column. 
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MANUFACTURERS' INDEX 

ADMIRAL 
See CONTINENTAL RADIO & TELEV. CORP. 

AIR CHIEF 
See FIRESTONE TIRE & RUBBER CO. 

RADIO 
COMBINATION 

MODEL NO. 

D174 
D175 
D176 
D185 
D186 
D187, D188, 
D190 
D191, D195, 

D197, D198, 
D199 Seeburg B 

B10572, B10573 RCA 9865 
or Seeburg 

AIRLINE 
See MONTGOMEIIY-WARD 

RECORD CHANGER 
OR RECORDER 

MODEL NO. MANUFACTURER 
ALLIED RADIO CORP. 

(KNIGHT) 

PAGES 

Gen. Ind. R -70L 242-247 
New Prod. 301 312-313 
Gen. Ind. R -70L 242-247 
New Prod. 301 312-313 
Gen. Ind. RC -130 255-256 

D189 Seeburg B 551-566 
Gen. Ind. RC -130 255-256 

551-566 
463-471 

J -4A 584-588, 595-606, 
614-618 

608-613, 621, 622 
B10579. B10580 RCA 9865 463-471 

or RCA 9880 
B10585, B10586 Seeburg J -4A ................ 584-588, 595-606, 

614-618 
or RCA 9865 463-471 

B10587, B10588 Seeburg JR -4B 584-588, 595-606, 
614-618 

B10591 Gen. Inst. 101 257-260 
B10592, B10593, 

B10594 Gen. Ind. RC -130 255-256 
B10604 RCA 9865 463-471 
B10605 Gen. I net. 
B17183 Seeburg B 551-566 
B17184 Gen. Ind. RC -130 255-256 
B17185 New Prod. 301 312-313 
B17186 Gen. Ind. RC -130 255-256 
B17187 Seeburg B 551-566 
B17188 Gen. Ind. RC -130 255-256 
B17190 Seeburg B 551-566 
B17191 Gen. Ind. RC -130 255-256 

B10575 Seeburg JR -4B 

ANSLEY RADIO CORP. 
RI Gen. Ind. "L" AC 239-241 

Gen. Ind.. ̀M" AC -DC 
R2 (Before 
Dec. 1939) Garrard RC6 AC 173-186 

Also refer to 268-272 
Garrard RC5 AC -DC .... 173-186 
Also refer to 268-272 

R2 (After 
Dec. 1939) .... Garrard RC10 AC 

R3 (Before 
Dec. 1939) 
R3 (After 
Dee. 1939) 

187-200 
Also refer to 274-280 
Garrard RC11 AC -DC 187-200 
Also refer to 274-280 

Farns. Capehart 830 136-142 

Webster 21 AC 670-676 
Webster 21-J Mechanism AC -DC 670-676 

R4 Gen. Ind. RC -130 255-256 
R5 (Before 
Sept. 1941) Gen. Ind. C-120 248-253 
R5 (After 
Sept. 1941) Gen. Ind. C-125 248-253 

AUTOMATIC RADIO MFG. CO., INC. 

160, 170 Seeburg J -19A 584-588, 595-606, 
614-618 

175 Seeburg J -19B " 

BELMONT RADIO CORP. 
8AE1 104263 Gen. Inst. 102 257-260 
11A24 .,.New Prod. 320 310-314 
11AE2 104252 Seeburg J 584-588, 595-606, 

614-618 
12A51 Seeburg B 551-566 
616 Gen. Ind. R-70 242-247 
671 ....................104228 ..............Seeburg J 584-588, 595-606, 

614-618 
671B Gen. Inst. 102 257-260 

RADIO 
COMBINATION 

MODEL NO. 
796 
797 
801, 

BELMONT RADIO CORP.-(Cont.) 
RECORD CHANGER 

OR RECORDER 
MODEL NO. MANUFACTURER PAGES 

RCA RP -139A (9865) 463-467 
Gen. Ind. R-70 242-247 

901 104221, 
104236 Seeburg JR ....................589-594, 808-613, 

621-622 
DAVID BOGEN CO., INC 

RA6, RA10, 
16110, 16RP, 
212RC, 212RC.. 61-70 

BRUNSWICK DIVISION-MERSMAN BROS 
275, 276, 277, 280, 
280-A, 282, 282-A RCA RP -152-D 430, 463, 465-467 

491-494 
284 RCA RP -152-C 
285, 285-A, 285-1 RCA RP -152-D 
286 RCA RP -152-C " 
A-1020, 1700, 

A-2020, A-2600, 
A-2700, A-3720 RCA RP -139-E 463-471 

CAPEHART 
See FARNSWORTH TELEV. & RADIO CORP. 

CLARION RADIO 
B-553 Oak 4200-4 315-323 

New Prod. 220 - 
310-311 

C-182 ..............................................Gen. Inst. 101 257-260 
2-713 New Prod. 320 310-314 

CONTINENTAL 

57-B7, 58 -All 

R58 -B11 

59 -All 
R59 -B11 

62-B7 

RC50, RC51, 
RC52, RC53 

RADIO & TELEVISION CORP. 
(ADMIRAL) 

71-75 
Seeburg J -4A 584-588, 595-606, 

614-618 
Seeburg JR -4B 589-594, 608-613, 

621-622 
Seeburg J -4A 584-588, 595-606, 

614-618 
Seeburg JR -4B 589-594, 608-613, 

621-622 
Seeburg J -4A 584-588, 595-606, 

614-618 
RCA RP -139-A 463-467 64-K5 .. 

69-M5, 70-K5, 
70-N6 

71-M6 
142-8A, 144-11A, 

144-16S 
383-7H 
392.711, 

395.11B, A2080 RCA 9865 (RP -139B or C) 468-471 

Admiral RC50 71-75 
Admiral RC50, etc. 

RCA 9844-9844A (RP -132) 
RCA 9865 or (9844-9844A) 463-471 

See 
CORONADO 

GAMBLE-SKOGMO INC. 

THE CROSLEY CORP. 
Record Changer 77 

Also see Seeburg J -1A....584-588, 595-606, 
614-618 

02CP Gen. Inst. 201 260-263 
Radio Prod. RC50 541-545 
Seeburg JM 607, 619, 620 

CR25 Seeburg J 584-588, 595-606, 
614-618 

28AZ 76 

29AT, 29BÁ 
30BC 

31BF 

33BG 

Also see Seeburg JR -1B (Early) 589-594 

Seeburg J 584-588, 595-606, 
614-618 

76 
Also see Seeburg JR -1B (Early JR) 

589-594 
77-78 

34811 

48BF 

82CP, 82CQ 

639 

Also see Gen. Ind. R70 242-247 
76 

Also see Seeburg JR -1B (Early JR) ........ 
589-594 

76 
Also see Seeburg JR -1B 589-594, 

608-613, 621-622 
Radio Prod. RC50 541-545 
Gen. Inst. 201 260-263 
Farns. Capehart S30 136-142 



DETROLA 
GENERAL ELECTRIC 

DETROLA CORP. 
RADIO RECORD CHANGER COMBINATION OR RECORDER 

MODEL NO. MODEL NO. MANUFACTURER 
314EPC, 315EPC, 

318EPC, 323EPC RCA RP -139A or RP -145 386 RCA RP -152M 

N-100 & 
N-200 

411 N-100 
412, 417, 419 
427, 429 N-200 

DEWALD RADIO MFG. CORP. 
815, 816 Seeburg J 

EMERSON RADIO & PHONOGRAPH 
BR -224A 4XPM-18 ..........RCA RP -139B or E 
AX -232, 4XPM-18A RCA 

CJ -232, 
CJ1-232 

CG -294, CG1-294, 
CR -303, CR1.303 

DS -365, DS -372 

PAGES 

463-467 
430, 463-467, 

491-494 

79-81 
79-81 

79-81 

584-588, 595-606, 
614-618 

CORP. 
468-471 

Gen. Ind. "L" 239-241 
RCA RP -152C 

ER -369, ER -370 

DZ -371 

ES -374, ES -397 
FA -374, FA -408, 

FB2-374 

FE -409, FJ-412, 
FO -420 

Seeburg J 
Seeburg JR 

Gen. Inst. 101 

Seeburg J 584-588, 595-606, 
814-618 

Gen. Inst. 101 257-260 

430, 463, 465-467, 
491-494 

584-688, 595-606, 
614-618 

589-594, 608-613, 
621-622 

257-260 

ERWOOD SOUND EQUIPMENT CO. 
New Prod. 220, 221, 223, 

320, 321, 323 310-314 
New Prod. 300 Series, 301 312-313 
Oak RC -1, 4200 Series 315-323 

ESPEY MFG. CO. 
RC20 AC Seeburg J 584-588, 595-606, 

614-618 
RC20 AC -DC Gen. Ind. C120 248-253 
1445 AC Seeburg J 584-588, 595-606, 

614-618 
1445U AC -DC Garrard RC31 198-200 

Also refer to 279, 280, 282, 283 
1423 AC Seeburg J 584-588, 595-606, 

614-618 
1423U AC -DC Garrard RC31 198-200 
1453 AC Seeburg J 584-588, 595-606, 

614-618 
1453U AC -DC Garrard RC31 198-200 

Also refer to 279, 280, 282, 283 WQXR AC Garrard RC30 198-200 
Also refer to ................279, 280, 282, 283 WQXR-U 

AC -DC Garrard RC31 198-200 
Also refer to 279, 280, 282, 283 

FAIRCHILD AVIATION CORP. 
F26-2, F26-3, 

F29-2, F29.3 82-85 
199/220 86-90 
199/220 - 

Model 3 86, 88-91 
214-3, 214-3A 92-98 
219-2 99-103 
227 104-105 
295 106-112 

FARNSWORTH TELEV. & RADIO CORP. 
(CAPEHART) 

Capehart 
Panamuse H Capehart S30 136-142 

Capehart 
Panamuse K Capehart P3 114-122 

BP -2 113-122 
Capehart P2 

(Part 1) 113-118 
Capehart P2, 

P3 (Part 2) 114-122 
Capehart 16E 123-135 Capehart S30 ' 136-142 
Capehart P-41, 

P-44 
AK -59 Capehart 8-30 BK -73 Capehart P-2 
AK -76 Capehart S-30 .................................... BK -77, BK -78, 

BK -85 Capehart P-2 113-122 AK -86 Capehart S-30 136-142 BK -87, BK -88, 
BK -89 Capehart P-2 113-122 

AK -95, AK -96 Capehart S-30 136-142 

143-153 
136-142 
113-122 

FARNSWORTH TELEV. & RADIO CORP.-(Cont.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER PAGES 

BK -106, BK -107, 
BK -108, BK -110, 
BK -111, BK -112, 
BK -1030 Capehart P-2 113-122 Capehart DeLuxe 
-10011 Series, 
100K Series, 
40011 Series, 
400K Series Capehart 16E 123-135 

FEDERAL RECORDER CO. 
"Little Pro" 

12LP 154-156 301 Gen. Ind. RC -130 255-256 306 157-160 
FIRESTONE TIRE & RUBBER CO. 

(AIR CHIEF) 
S-7406-6 Seeburg J 584-588, 595-606, 

614-618 S-7400-1 (Erwood) New Prod. 220... ....... ....310-311 S-7400-3, S-7400-4, 
S-7400-5, S-7406-7 Farns. Capehart P2 113-122 S-7400-6 Gen. Inst. 201 260-263 

GALVIN MFG. CO. 
(MOTOROLA) 

23RC, 23RCW ....B2RC 161-167 58FRC .... B3RC 161-167 62FI B4RC 161-167 93Fí, 103FI S2RC Seeburg JR "Recordomatic" 589-594, 
608-613, 
621, 622 103F2 S2RC Seeburg J 584-588, 595-606, 

614-618 
W2RC 168 

Also see Webster 22 Series 675-682 
GAMBLE-SKOGMO INC. 

(CORONADO) 
671 Seeburg J 584-588, 595-606, 

614-618 
RCA RP -139A or RP -145 463-467 

797 Gen. Ind. R70 242-247 C901 Seeburg J 584-588, 595-606, 
614-618 C901 Recordio Seeburg JR 589-594, 608-613, 

4162 Oak RC -1 
621, 622 

315-323 4956 Webster 11 (M-11) 665-669 C5D16 Oak RC -1, 4200-20 315-323 C11A55 Oak RC -1 315-323 C12A51 Seeburg B 551-566 
Oak RC -1 315-323 

GAROD RADIO CORP. 
711P RCA RP -152....430, 463, 465-467, 491-494 1C712 RCA RP -162 507-510, 515-517 

GARRARD ENG. & MFG. CO. LTD 
General Record 

Changer and 
Motor Data 

RC -1A, RC -2A 170-172 
RC -4, RC -5, 

RC -6, RC -8 .. 
Series 173-186 

Also refer to 268-272 
RC -10, RC -11 187-200 

Also refer to 274-280 

796 

RC -30, RC -31; 
RC -40, RC -41 198-200 

Also refer to 279, 280, 282, 283 
RC -50, RC -50C, 

RC -50X, RC -51, 
RC -51C, 
RC -51X 198-211 

Also refer to 268, 274, 285-288 

80 See Model 60 
A88 RCA Spec. 

T-76521 Similar to RCA 331, etc. 518 
M89 Similar to RCA 331, etc. 518 

(Early ejector type) 

169 

GENERAL ELECTRIC CO. 
JM-6, JM-7 Gen. Ind. 22936 212-215 60, 80 Webster 40 R/C 692-702 

Webster 25 recorder 691 G68, G69 219 
Similar to RCA RP -139B 468-471 G69 RCA Spec. 

T-70928 Similar to RCA -RP-139B 468-471 H79 G. E. Spec. 
T -18J967-4 Similar to Webster 11 234-237 K79 RCA 331, etc. 518 

(Early ejector type) 



GENERAL ELECTRIC CO.-(Cont.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER 

F-109, FE -119, 
FES -119 G. E. Spec. 

"Improved L"..Similar to Gen. Ind. "L" ................216-219 
HJ -119 G. E. Spec. 

T -18J967-4 Similar to Webster 11 234-237 
M128R RCA 331, etc. 518 

(Early ejector type) 

Similar to Gen. Ind. "L" 220-222 
RCA 331, etc. 

LRP-158 (Early ejector type) 
223-225 

Also see RCA RP -158 502-510 
LRP-160 226-230 

Also see RCA RP -160 505-515 
LRP-162 231-233 

Also see RCA RP -162....507-510, 515=517 
Gen. Inst. 201 
except for tone arm 260-263 

H-118, 

M128, 

E-129 G. E. Spec. 
P -16J488 

M-129 

LRP-170 

A-208, A-208E..RCA Spec 
T-76521 

LC -608 
LC -619, 

LC -648 .......... LRP -162 
LRP-170 

H-708, J-709 
J-718, J-728, J-808, 
J-809, J-818, J-828 RCA RP -152 

or RP -153 430, 463, 465-467, 
491-494 

RCA RP -158 502-510 
Modified Gen. Ind. 

LC -758 LRP-158 
LRP-170 

HJ -908, HJ -908B 
J-1108 
LFC-1118 LRPS-162 
LFC-1128 LRPS-158 ........ 
LFC-1228 LRPS-160 ........ 

PAGES 

Similar to RCA 331, etc. 518 
Radio Prod. RC -50 541-545 

RCA RP -162 507-510, 515-617 
Modified Gen. Ind. 201 
RCA RP -145 463-467 

201 
RCA RP -145 463-467 
Gen. Inst. 101 257-260 
RCA RP -162 507-510, 515-517 
RCA RP -158 502-510 
RCA RP -160 505-515 

GENERAL INDUSTRIES CO. 
K 239-241 
K7 Similar to Moder K. 

(Manufacture discontinued) 
L and 17 
(7380) 239-241 
M See 7465 below 
R-70, R -70L 
R-80, R -80L ....Sim. to R-70 (Mfr. disc.) 
R-90, R -90L 
C-120, C -120L, 

C-125, C -125L 
RC -130, 

RC -130L 
7380 See Models "L" and 17 239-241 
7465 Model M (Manufacture discontinued) 

GENERAL INSTRUMENT CORP. 
101, 102 257-260 
201, 202, 203 260-263 

HOWARD RADIO CO. 
301-APC, 302-APC RCA RP -139A (9865) 463-467 
302-R, 302 -RT Gen. Ind. R70 cutter 265-267 
302 -RA Gen. Ind. R70 cutter 265-267 

and RCA RP -139A or RP -145 463-467 
302 -RAS RCA RP -145 463-467 

and Gen. Ind. R70 cutter 242-247 
308 Series 6, 308-APC Gen. Inst. 101 257-260 

and RCA RP -139A or RP -145 463-467 
308 -CH Gen. Inst. 101 257-260 
568-R Gen. Ind. R70 242-247 
568 -RA General Industries R70 cutter 242-247 

and RCA RP -139A or RP -145 463-467 
568 -RAP Gen. Ind. C120 248-253 
518-APC, 520-APC RCA RP -139A (9865) 463-467 
580-APC RCA RP -139A (9865) 463-467 
718-APC Gen. Inst. 101 257-260 

RCA RP -139A or RP -145 463-467 
718 -FM Chip. ................................New Prod. 220 310-311 

or Gen. Inst. 101 257-260 

242-247 

242-247 

248-253 

255-256 

718 -X-C, 718 -X -A, 
718-FMX-A, 
718-FMX-C New Prod. 200 or 220 310-311 

808CH 220 New Products 200 or 220 ....................264 

THE MAGNAVOX COMPANY 
RADIO 

COMBINATION RECORD CHANGER 
STYLE NO. MODEL NO. OR RECORDER PAGES 

M-4 290 
Also see RCA RP -139A 463-467 

RC -4, RC -5, 
RC -6, RC -8 268-273 

Also see Garrard RC -4, etc. ........173-186 
RC -10, RC -11 274-280 

Also see Garrard RC -10, etc. 187-200 
M-20 See Seeburg J (Early) 584-588 
M-21 See Seeborg B 551-566 

GENERAL ELECTRIC 
MAGNAVOX 

THE MAGNAVOX COMPANY-(Cont.) 
RADIO 

COMBINATION RECORD CHANGER 
STYLE NO. MODEL NO. OR RECORDER PAGES 

M-22 Seeburg C -12B 571-583 
RC -30, RC -31 279-283 

Also see Garrard RC -30, etc 198-200 
M-40 284 

Also see Gen. Industries C-120....248-253 
RC -40, RC -41 279-283 

Also see Garrard RC -40, etc 198-200 
RC -50, RC -50C, 

RC -50X, RC -51, 
518 RC -51C, 

RC -51X 268, 274, 285-291 
Also see Garrard RC -50, etc. ........198-211 

M-60 284 
Also see Webster 40 692-702 

M-61, F-71 292-304 
Also see Webster 41 703-712 

M-70 284 
Also see Webster 40 ........................692-702 
Gen. Ind. "L" 239-241 CPAR-301 35 

CPAR-302 36 , 
CPAR-312 35A 

CPAR-315 34, 
CPAUR-318 1734 
CPAR-319 35 

CPAR-320 36 , 
CPAR-321 34A 

CPAR-326 ........34 
CPAR-327 ........34A 
CPAUR-328 ....U34A 
CPAR-329 

PAR -333 
CPAR-346 

CPAUR-347 
CPAR-351 

CPAR-352 
CPAR-353 
CPAR-354 
CPAR-356 

CPAUR-359 
CPAR-364 

CPAR-365 
CPAR-370 
CPAR-373 

CPAUR-374 
CPAR-381 
CPAR-384 

CPAR-385 
CPAR-386 
CPAR-388 

CPAR-389 
CPAR-390 

CPAR-393 
CPAR-394 

CPAR-395 
CPAR-400 

CPAR-402 

35A, 
36A , 

....38B 

....U38B 
34A , 

....36 . 

....34D , 

....34E , 
35A 
Ú34A 

34D, 34E 386, 386 Garrard RC -8 
Ú38B Garrard RC -5 
38B Garrard RC -8 
42 , 356, 36B, 

-34F 
43, 

Garrard RC -8 268-273 

Gen. Ind. "L" 239-241 

Garrard RC -8 268-2'3 
Gen. Ind. "L" 239-241 
Garrard RC -8 268-273 
Garrard RC -5 268-273 

Garrard RC -8 268-273 
Garrard RC -5 268-273 

Garrard RC -8 268-273 
Garrard RC -5 268-273 

268-273 
268-273 
268-273 

Garrard RC -50 268, 274, 285-291 

60 RCA RP -139A (M4) 290 
42 , 34F Garrard RC -50 268, 274, 285-291 
38C. 

.43A Garrard RC -10 274-280 
42 Garrard RC -50 268, 274, 285-291 

CPAR-404 ........61 RCA RP -139A (M4) 290 
CPAR-405 ........42 Garrard RC -50 268, 274, 285-291 
CPAR-406 38C , 

CPAUR-410 U43A Garrard RC -10 274-280 
CPAUR-414 ....Ú38C Garrard RC -5 268-273 
CPAUR-418 ....Ú38C Garrard RC -11 274-280 
CPAUR-419 ....1734F Garrard RC -51 268, 274, 285-291 
CPAR-421 43A, 

CPAR-423 34E Garrard RC -10 274-280 
CPAR-424 34E Garrard RC -50 ................268, 274, 285-291 
CPAUR-425 ....1734F Garrard RC -5 268-273 
CPAR-431 42 Garrard RC -50 268. 274, 285-291 
EPAUR-433 ....1132D Garrard RC -11 274-280 
CPAR-434 35C Garrard RC -50 268, 274, 285-291 
CPAR-436 ........61A Garrard RC -10 274-280 
EPAR-437 32E , 

EPAR-438 32E-1 General Industries C-120 (M-40) 284 
CPAR-439 61B Garrard RC -10 274-280 
CPAR-440 62 Webster 40 (M-60) 284 
CPAR-441 ........72 , 

CPAR-443 ....72.1, 
CPAR-444 ....62.1 Webster 40 (M-60) 284 

EPAR-432 ........32-D Garrard RC -10 274-280 
CPAR-445 49. 

CPAR446 49.1, 
CPAR-447 48 . 
CPAR-448 48.1 ....................Webster 40 (M-60) 284 

CPAR-449 42A Garrard RC -50 268 274, 285-291 
CPAR-450 ........38D Garrard RC -30 279-283 
CPAR-451 47 Seeburg J Early (M-20) 584-588 
CPAR-454 34G . 

CPAR-455 34G-1, 
CPAR-456 34G . 
CPAR-457 34G-1 Webster 40 (M-60) 284 

CPAR-458 38G , 
CPAR-459 38G-1 Garrard RC -10 274-280 

CPAR-460 42A Garrard RC -50 268, 274, 285-291 
CPAR-461 72A , 

CPAR-462 72A-1 , 
CPAR-463 50, 
CPAR-464 
CPAR-465 50A Webster 40 (M-60) 284 



MAGNAVOX 
MONTGOMERY -WARD 

THE MAGNAVOX COMPANY-(Cont.) 
RADIO 

COMBINATION RECORD CHANGER 
STYLE NO. MODEL NO. OR RECORDER 

CPAR-531 ....42A , 
CPAR-532 ....42A , 
CPAR-533 ....55D , 
CPAR-534 ....55E G d RC -40 279-283 

CPAR-535 50, 
CPAR-536 50-1, 
CPAR-537 50A , 
CPAR-538 50A1 Webster 40 (M-60) 

CPAR-539 50E, 
CPAR-540 50B-1 Webster 40 (M-70) 

CPAR-541 42E Garrard RC -40 279-283 
CPAR-542 ........55, 

CPAR-543 ....55-I, 
CPAR-544 ....55A, 
CPAR545 ....55A-1 Webster 40 (M-60) 284 

CPAR-546 55B, 
CPAR-547 55B-1 Webster 40 (M-70) 284 

CPAR-548 62D, 
CPAR.549 62E Garrard RC -40 279-283 

CPAR-550 ........42E Garrard RC30 279-283 
CPAR-551 48, 

CPAR-552 48-1, 
CPAR-553 51 , 
CPAR-554 51-1 , 
CPAR-555 51K , 
CPAR-556 51K-1 ................Webster 40 (M-60) 284 

CPAR-557 51B. 
CPAR-558 51B-1 ................Webster 40 (M-70) 284 

CPAR-559 50D, 
CPAR-560 50E Garrard RC -30 279-283 

CPAR-561 ........48K , 

CPAR-562 48K1 ................Webster 40 (M60) 284 
CPAR-583 49F ....................Seeburg B (M-21) 551-566 
CPAR-584 49F Seeburg Early J (M-20) 584-588 
EPAR-566 32F Seeburg B (M -2I) 551-566 
CPAR-567 50D. 

CPAR-568 50E Garrard RC -40 279-283 
CPAUR-569 ....U48D, 

EPAUR-570 U32D Garrard RC -31 279-283 

THE MAGNAVOX COMPANY-(Cont.) 
RADIO 

COMBINATION 
PAGES STYLE NO. MODEL NO. 

CPAR-466 50A-1, CPAR-571 48D, 
CPAR-467 ....51, CPAR-572 48K 
CPAR-468 ....511, CPAR-573 48F, 
CPAR-469 ....51A, CPAR-574 48FK, 
CPAR-470 ....51A-1 Webster 40 (M-60) 284 CPAR-575 ....51F, 

CPAR-471 ........51B Webster 40 (M-70) 284 CPAR-576 ....51FK 
CPAR-472 62A, CPAR-577 48G . 

CPAR-473 ....62A-1 Webster 40 (M-60) 284 CPAR-578 ....48GK, 
CPAR-474 62B , CPAR-579 -..49G. 

CPAR-475 62B1 , CPAR-580 ....51G, 
CPAR-476 62C, CPAR-581 ....51GA , 
CPAR-477 62C1 Webster 40 (M-70) 284 CPAR-582 ....51GK 

CPAR-478 72B, CPAR-583 ........51D, 
CPAR-479 72C Webster 40 (M-60) 284 CPAR-584 ....51DA, 

CPAR480 72D. CPAR-585 ....51DK Garrard RC -40 
CPAR-481 ....62D Garrard RC -50 260, 274, 285-291 CPAR-586 51FA 

CPAR-482 ........50B , CPAR-588 48D . 
CPAR-483 ....50B-1 ................Webster 40 (M-70) 284 CPAR-589 ....48DK 

CPAR484 62E, CPAR590 50G. 
CPAR-485 ....72E Garrard RC -50 263, 274, 285-291 CPAR-591 ....50GA, 

CPAR-486 72F, CPAR-592 ....50GK 
CPAR-487 72G Garrard RC -50X 268, 274, 285-291 CPAR-593 ........50F. 

CPAR-489 55, CPAR-594 ....50FA, 
CPAR-490 55-1, CPAR-595 ....50FK 
CPAR-491 55A, CPAR-596 50DK, 
CPAR-492 ....55A-1 Webster 40 (M-60) 284 CPAR-597 ....42AK, 

CPAR-493 50E, 55B , CPAR-598 ....55DK 
CPAR-494 50E-1, 55B1....Webster 40 (M-70) 284 CPAR-599 55G , 

CPAR-495 38G, CPAR-600 ....550A. 
CPAR-496 38G-1 Garrard RC -10 274-280 CPAR-601 ....550K, 

CPAR-497 42A G d RC -50X 268, 274, 285-291 CPAR-602 ....55L 
CPAR498 51131 Webster 40 (M-70) 284 CPAR-603 51F 
CPAR-499 42A G d RC -50C 268, 274, 285-291 CPAR-607 51A, 
CPAR-500 ........55D, CPAR-608 51A-1 

CPAR-501 ....55E G d RC -30 279-283 CPAR-609 ........62B , 

CPAR502 7211, CPAR-610 ....62GA ,' 
C PA R-503 7211-1. CPAR-611 ....620K, 
CPAR-504 72J, CPAR-612 ....72G . 
CPAR-505 72J-1 Webster 40 (M-70) 284 CPAR-613 ....72GA 

CPAR-506 ........72D, CPAR-614 62DK 
CPAR-507 ....72E . CPAR-615 720K , 
CPAR-508 ....62D, CPAR-616 72L 
CPAR-509 ....62E Garrard RC -50C 268, 274, 285-291 CPAR-617 62DK 

CPAUR510 ....U34F G d RC -51X 268, 275, 285-291 CPAR-618 47F, 
CPAUR-511 ....U38C CPAR619 47 Seeburg 

EPAUR-514 U32D G d RC -11 274-280 CPAR-620 62L ....................Webster 
CPAR-515 42B G d RC -30 279-283 CPAR-621 62LA, 
CPAUR-516 ....U38E, CPAR-622 62LK Webster 

EPAUR-517 U32E Gen. Ind. C-120 (M-40) 284 CPAR-623 38F Seeburg 
CPAUR-519 ....U38D --Garrard RC -31 279-283 CPAR-624 ........72LA, 

CPAUR-520 U49, CPAR-625 ....72LK 
CPAUR-521 U48 Gen. Ind. C-120 (M-40) 284 CPAR-626 42G , 

CPAR-522 49D, CPAR-627 ....42GA. 
CPAR-523 50D, , CPAR-628 ....42GK 
CPAR-524 50E, CPAR-629 32F, 
CPAR-525 ....51D, CPAR-630 38F 
CPAR-526 ....51E , CPAR-631 28M 
CPAR-527 ....42B G d RC -30 279-283 CPAR-632 52F, 

CPAR-530 ........42A , CPAR-633 52FK 
CPAR-634 520 
CPA -3001 5F 

RECORD CHANGER 
OR RECORDER PAGES 

Garrard RC -30 279-283 

Seeburg B (M-21) 551-566 

Webster 41 (M-61) 

Seeburg B (M-21) 

Garrard RC -40 

292-304 

279-283 
279-283 

279-283 

Webster 41 (M-61) 292-304 

Seeburg B (M-21) 551-566 

Garrard RC -40 279-283 

Webster 41 (M-61) 292-304 
Seeburg B (M-21) 551-566 
Webster 40 (M-60) 284 

Webster 41 (M-61) 292-304 
Garrard RC -50 268, 274, 285-291 
Webster 41 (M-61) 292-304 
Garrard RC -40 279-283 

B (M-21) 551-566 
41 (M-71) 292-304 

41 ( M-71) 292-304 
B ( M-21) 551-586 

Webster 41 (M-71) 292-304 

Webster 41 (M-61) 292-304 

Seeburg B (M-21) 551-566 
Seeburg C -12B (M-22) 571-583 

Seeburg B (M-21) 551-566 
Webster 41 (M-61) 292-304 
Garrard RC -50 268, 274, 285-291 

MAJESTIC RADIO & TELEV. CORP. 
2C60P RCA RP -139A (9865) or 

284 RP -145 (9865A) 
5C36. 5C1J36, 

7C40, 7C75 New Prod. 300 312-313 284 

38-12-YY. 
38-16-YY, 
38-18-YY 

39.12-CP, 
39-17-CP 

40-12-CP 
40.17-CP 
41.12K, 41-12N 
41-12KR. 

41-12NR 
41-18K. 41-18N 
41-18KR, 

41-18NR 

MIDWEST RADIO CORP. 

463-467 - 

Gen. Ind. Packard "L" 239-241 

Gen. Ind. C-120 

Gen. Ind. Packard "K" 239-241 
RCA RP -145 (9865A) 463-467 
RCA RP -139A (9865) 463-467 
Gen. Ind. C-120 248-253 

Gen. Ind. RC -130 255-256 
248-253 

Gen. Ind. RC -130 255-256 

MONTGOMERY -WARD 
(AIRLINE) 

04BR-615A Gen. Ind. 
04BR-620A Seeburg J 584-588, 595-606, 

614-618 
04BR-904A, 

04BR-906A. 
04BR-1106A Seeburg J or JR 584-622 

04JP399A, B, 
C, D Seeburg JR .. 589-594, 608-613 

621, 622 



MONTOOMERY-WARD-( Cont.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER PAGES 

04WG-728A ..._ .............................Webster 11 (M-11) 665-669 
04WG-732A, 

04WG-732C, 
04W0 -732D Seeburg J -3B or JR 584-622 

14BR-523A Seeburg C ..........................................571-583 
14BR-629A Gen. Ind. R70 242-247 
14BR-904, 

14BR-906 Seeburg JR or J 584-622 
14BR-912A .... ..............................Seeburg B 551-566 
14BR-1106 ....................................Seeburg JR or J 584-622 
14BR-1112A Oak RC -1 315-323 
14JPi399D Seeburg JR 589-594, 608-613, 

621-622 
14W0-499 Webster 14C069 305-309 

OakRC -1 315-323 14 WG -740A 
14 WG -808M, 

14WG-808W, 
14 W G-1203 A, 
14WG-1203B, 
14 W G-1203 M, 
14WG-1203W 

62.902 
Seeburg B -3A 551-566 
Garrard RC -8 173-186 
Also refer to 262-272 

93Wá-805, A, 
B, C Webster 11 (M-11) 665-669 

MOTOROLA 
See GALVIN 

NEW PRODUCTS CORP. 
205, 206, 207, 

208, 210 547-548 
220, 221, 223 310-311 
320, 321, 32.3 310-314 
300 Series, 301 312-313 

OAK MFG. CO. 
RC -1, 2400, 
4200-4, 4200-20 315-323 

PHILCO RADIO & TELEV. CORP. 
* Photo -electric 
reproducers HR -1 Kit 324-325 

35-1236 350-355 
38-2-1PC, 

38-3-3PC, 
38-4-4PC, 
38-116PC, 
39-2-40PC ....35-1178 335-340 

39-3-31PA 35-1108 326-327 
39-3-35PC 35-1178 335-340 
39-19PA 35-1169 328-329 
39-30PCX, 

39-35PCX, 
39-40PCX, 
39-116PCX ..35-1178 335-340 

40-507, 40-508..35-1180 341-344 
40-509, 

40-510, 
40-515, 
40-516 35-1176 

40-525, 40-527 35-1180 
41-605 (121) 35-1231, 

35-1241, 
35-1266, 
35-1267 

41-607 (121) 35-1231, 
35-1241 

41-608 (121) 35-1233, 
35-1239, 
35-1259 
35-1261, 
35-1270 

41-608 (122) 35-1268, 
35-1269 

41-609 (121) 35-1233, 
35-1239, 
35-1259, 
35-1261, 
35-1270 

41-609 (122) 35.1268, 
35-1269 

41-610 (121) 35-1268, 
35-1233, 
35-1239 345-349 

41-611 (121) -.35-1234, 
35-1243 350-355 

41-616 35-1236 350-355 
41-616 (121) ..35-1264 350-355 
41-616P 35-1260 350-355 
41-625 (121) ..35-1276, 

3 35-1279 45-349 
41-629 (121) ..35-1270, 

35-1268, 
35-1269 345-349 

41-1013 35-1285 356-362 
42-1006 35-1293 363-365 

330-334 
341-344 

345-349 
64 

MONTGOMERY -WARD 
RCA 

PHILCO RADIO & TELEV. CORP.-(Cont.) 
RADIO 

COMBINATION 
MODEL NO. 

42.1008, 
42-1009M, 
42-1009W, 
42-1010, 
42-1011M, 
42-1011W, 
42-1012, 
42-1013, 
42-1015, 
42-1016 35-1285, 

35-1286, 
35-1289 356-362 

*45.2820 Kit....HR-1 324-325 
107 35-1169 328-329 
116PX 35-1108 326-327 
211, 212 4585, 4586 335-340 
501 35-1011 
509 35-1011, 

35.1100 
1942 Models ....General Data 366-368 

* All automatic record changers using Photoelectric Reproducers adapt- 
able for HR -1 Home Recording Kit installation. 

PILOT RADIO CORP. 
TD -12 General Industries 
HFM-12, MFM-12, 

LFM-12 

RECORD CHANGER 
OR RECORDER 

MODEL NO. MANUFACTURER PAGES 

Garrard RC -10 187-200 
Also refer to 274-280 

TX -42 Gen. Inst. 101 257-260 
HA -191 Garrard RC -10 187-200 

Also refer to 274-280 
LD-191 Gen. Ind. RC -130 
HA -192 Garrard RC -10 

Also refer to 
HD -192 Gen. Ind. RC -130 
HR -192 Gen. Ind. C-120 
LD-192 Gen. Ind. RC -130 
NR -193, HR -193, 

MR -193, HR -194, 
MR -194, NR -194 

HD -194, MD -194 Gen. Ind. RC -130 
M2 1, W201. 

202, M203, 
204, M205, 

W205, M206, 
W206 Gen. Ind. C -125L 

MX201, WX201, 
WX202, MX203, 
WX204, MX205, 
WX205, MX206, 
WX206 Garrard RC -30 

HA -1424 

HR -1424 
LA -1424 

LR -1424 
PA -1424 

HA -1524 

PR -1424, 
HR -1524 

LA -1524 

LR -1524 
PA -1524 

PR -1524 

Commercial 
Sound 

*QU5 
QU8 

D 
E, 

255-256 
187-200 
274-280 
255-256 
248-253 
255-256 

Gen. Ind. C-120 248-253 
255-256 

248-253 

198-200 
Also refer to 279, 280, 282, 283 
Garrard RC -11 187-200 
Also refer to 274-280 
Gen. Ind. C-120 248-253 
Garrard RC -11 187-200 
Also refer to 274-280 
Gen. Ind. C-120 248-253 
Garrard RC -11 187-200 
Also refer to 274-280 
Garrard RC -10 187-200 
Also refer to 274-280 

Gen. Ind. C-120 248-253 
Garrard RC -10 187-200 
Also refer to 274-280 
Gen. Ind. C-120 248-253 
Garrard RC -10 187-200 
Also refer to 274-280 
Gen. Ind. C-120 248-253 

PRESTO RECORDING CORP. 
Compac 369-377 
16X 378-379 

K 380-383 
EU7-85A, 

EU7E-85E 395-409 
J5 384-394 

PUBLISHERS SERVICE 
PRP-1, PRP-2 410-412 

RCA MFG. CO., INC. 
MI -12700-A, 

MI -12701,02 537-540 
Crystal Pick- 

up Data 413 
Motor Data 414-416 
Questions and 

Answers 417-429 
Supplemen- 

taryData 431-432 
RP -145E 463-467, 473, 474 
"Magazine" 

Type -Cape - 
hart 16E 123-135 

9-54, 9-56 433-444 
9-55 445-450 



RCA 
SEARS, ROEBUCK 

RCA MFG. CO., INC-(Copt.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER PAGES 

10-35 433-444 
10-50, 10-51, 

10-70 445-450 
10-69 433-444 

9U, 9U2, 
D11-2 Early "Ejec- 

tor" 
*11QU "Drop" e 

(Similar to 
RP -139B) 468-471 

*12QU "Drop" Type 

RP -139B) 
o 

468-471 
15U, D22.1 Early "Ejec- 

tor" Type 451 
VA15 RP -152 430, 463, 465-467, 

491-494 
U25, U26, 

U30 "Drop" type 
(Similar to 
RP -139B) 468-471 

RAE26 Early Elec- 
trola Maga- 
zine type 452 

U40, U42, U43, 
U44, U45 ....RP -139A, 

RP -145 463-467 
U46 RP -140 463-467. 472, 474 
*QÚ51 -C RP -145E 463-467, 473, 474 

RP -151 
(9933) 475-490 

*QÚ51 -M RP -152R 430, 463, 465-467 
*QU52-C RP -152S 
*QU52-M, 

RAE 
U55 RP -152R 
-59, 

RAE -73, 
RAE -79, 
RAE -84 Early Elec- 

trola "Maga- 
zine" type 452-458 

R-97 Early "Drop" 
-type 457-458 

U-103, U-105 ..Early "Drop" 
type 458 

U-107, U-108, 
U-109 Late "Ejec- 

tor" type 459-462 
*U123, U-125, 
U-128, U-129, 
U-130, U-132, 
U-134 "Drop" type 

(similar to 
RP -139B) 468-471 

RP -132, 
RP -132A, 
(First Drop 
type) 

V-135 RP -162 (9932) 507-510, 515-517 RP -139,-A, B, 
C, E (9865) 463-471 

RP -140 463-467, 474 
RP -145 463-467 
*RP -145A 

(9865A), 
*RP -145E 463-467, 473, 474 

RP -151 (9933) 475-490 
*RP -152,-A, B, 

C, D, J, K, N, 
R, S (9909 
and 9909D) 430, 463, 465-467, 

491-494 
46 

451 

430, 491, 492, 494 

430, 495-501 
RP -158 (9930) 502-510 
RP -160 (9931), 

RP -160A, -B 505-515 
RP -162 (9982) 507-510, 515-517 

*V-170 RP -152 430, 463, 465-467, 
491-494 

V-175 RP -158 (9930) 502-510 
*V-200, 

*V-201 ,.........RP -152A 430, 463, 465-467, 
491-494 

*VHR-202 RP -155 (9910) 430, 495-501 
*V-205 RP -152B 430, 463, 465, 467, 

491-494 
*V -205A RP -153 430, 491, 492, 494 
*VHR-207 RP -155 (9910) 430, 495-501 
V-209, V-210....RP-158 (9930) 502-510 
V-215 RP -160 (9931) 505-510 
V-219 RP -160A 
V 221 RP -160B 

RP -152C 
*RP -152M 

(9909D) 
*RP -153 
*RP -155 

(9910) 

RCA MFG., CO. INC.-(Cont.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER PAGES 

V-225 RP -151 (9933) 475-490 
*V-300 RP -152J 430, 463, 465-467, 

491-494 
*RP -152M 

(9909D) 
*RP -152R 

*V-301, 
V-302 RP -153 430, 491, 492, 494 

*VHR-307 RP -155 (9910) 430, 495-501 
331, 341, 380, 

380HR, 381, 
MI -6982 Early Ejector 

type 518 
*V-405 .... RP -152J 430, 463, 465-467 

491-494 
*VHR_407 RP -155 (9910) 430, 495-501 

RC -547, 
RC -547A, 
RC -548 RP -158 (9930) 

Radiola 
R -568P RP -162 (9932) 

4814, 4823 
MI.4815, 

MI -4819, 
MI.4820, 
MI -4821 521-522 

MI.4822B, 
MI -4822C, 
MI -4824B, 
MI.4824C ' 523-530 

MI.4831 463-467, 472 
*MI -6719 RP -139B 468-471 
MI -8720 459-462 
Mí.6982 518 

Stoek No. 9844 See -132 
9844A See P-132 
9865 See RP -139 Series 
9865A See RP -145A 
9909 See RP -152 Series 
9909D See RP -152M 
9910 See RP -155A 
9930 See RP -158 
9931 See RP -160 
9932 See RP -162 
9933 See RP -151 

502-510 
507-510, 515-517 

519-520 

MI -12700,-A, 
MI.12701-2 531-536 

MI -12701, 
MI -12702 537-540 
IB-24143-1 521-522 

The basic mechanism of the 10 -inch and 12 -inch drop -type automatic 
record changers, with some variations, was used in these models. The 
variations involved external finish; pick-up arm styling; drive (direct drive 
-direct with a coupling -rim drive on inner edge of turntable -rim drive 
to a rubber tire on disc under motorboard) ; motor (governor -constant 
speed -synchronous, etc.) ; presence or absence of a pick-up shorting 
switch, and automatic motor -power switch. Also there were a few minor 
changes in the mechanism itself, principally the shape of the cam on the 
large gear (to smooth out the change -cycle action), and the omission of a 
lever. 

RADIO PRODUCTS CORP. 
RC -50, RC -51, 

RC -52, RC -53 541-545 

REH-O-KUT 
R12, R16 546 

SEARS, ROEBUCK St CO. 
(SILVERTONE) 

R5501 
(101.618,-1A), 
5509 
(101.618-2) 
5511 
(101.619) ........101.220 

101.320 
5511 
(101.819A), 
5561 
(101.617) 

Series 
(Erwood) New Prod. 220, 

320 Series 310-314 

101.220 Series.. 
101.320 (Erwood) New Prod. 220, 

320 Series 310-314 
5571 
(101.631), 
5571A 
(101.ß91A) 101.340, 

101.341 549 
5581 (Erwood) New Prod. 220, 
(101.634) 101.320 Series 320 .Series 310-314 
5601 
(101.628), 
5601A 
(10L628 -1A) ..101.340, 

101.341 549 



SEARS, ROEBUCK et CO.-(Cont.) 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER 

5621 
(101.632), 
5661 
(101.633,-1), 
5721 
(110.418), 
5834 
(110.420) ........101.220 

101.320 
Series, 

" (Erwood) New Prod. 220, 
320 Series 310-314 

6346, 6346A, 
6446, 6446A ....101.584,-1,- 

2,-3 

101.584.4,-5 

SEARS, ROEBUCK 
WEBSTER-CHICAGO 

SPIEGEL. INC. 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
PAGES MODEL NO. MODEL NO. MANUFACTURER PAGES 

A-2080 (7C -PH) RCA RP -139B 468-471 
CP-5020 Gen. Inst. 101 257-260 
CP-5026, CP-5027 Erwood 402 or RCA 

drop type 468-471 
CP-5060 Gen. Inst. 101 257-260 
B5P6570 (832P) Erwood 402 
DP -7016, DP -7062 (Erwood) New Prod. 300 312-313 
DP -7064 Gen. Ind. RC -130L 255-256 
Z-7080 (7C -PH) RCA RP -139B 468-471 

01.6C9 
550 01-6F9 

Webster 11 665-669 11-6V9, 11-7A8, 
550 11-7A9, 11-806, 

11-8D7, 11-8I)8, 
11-8D9 Seeburg J 584-588, 595-606, 

614-618 
11-8R8 Gen. Ind. R-70 242-247 
11-8R9 Seeburg JR -5B ...... ...... 589-594, 608-613, 

621, 622 
11-10A6, 11-10A8, 
11-10A9, 11-10A10 Seeburg .1 584-588, 595-606, 

614-618 
17-7B8, 17-8E6 Gen. Ind. C-120 248-253 
1269-P .... Gen. Ind. "L" 239-241 

Webster 210 713-721 
6447 101.590,-1,- 

2,-3 Webster 11 665-669 
101.590.4,-5 ....Webster 210 713-721 

6449 
(101.628) ........101.220 Series, 

101.320 Series..(Erwood) New Prod. 220, 
320 Series 310-314 

7069 
(101.658) 101.205,-6,- 

7,-10 (Erwood) New Prod. 205, 206 ....547, 548 
7071 
(100.384) 101.201 Gen. Inst. 201 260-263 
7228 126.206 RCA RP -139 B or E 468-471 
7245 107.375 RCA RP -139 B or E 468-471 
8929, 8930, 

8950 
(138.190-2) Webster 210 713-721 

8929, 8930, 
8950 

(138.190.3) (Erwood) New Prod. 320 310-314 
101.220,- 

.221.-223, 
101.320,-321,- 
-323 (Erwood) New Prod. 220 etc 310-314 

101.340, 
101.341 549 

Also see (Erwood) New Prod. 
220 and 320 Series 310-314 

101.205,-206, 
101.207,-208, 
101.210 547-548 

J. P. SEEBURG CORP. 
B 551-566 
BR (Record-o-matic) 567-570 
C 571-583 
J Series (Early) 584-588 
J Series (Late) 595-606, 614-618 
JM Series 607, 619, 620 
JR Series (Early) 589-594 
JR Series (Late) 608-613, 621, 622 

SENTINEL RADIO CORP. 
216FY RCA 
216JY Seeburg JR -10A150 608-613, 

621, 622 
216MY RCA 
220-F, 220-J, 

220-M, 221-F, 
221-J, 221.M RCA RP -145A 463-467, 472, 474 

248K RCA RP -152M ............430, 463, 465-467, 
491-494 

SONORA RADIO & TELEV. CORP. 

TXF, TXF67 RCA RP -139A (9865) 463-467 
KXF, KXFU, 

KXF95 Gen. Inst. 101 257-260 
KSA, KSAU, 

KSA96 Gen. Ind. RC -130 255-256 
KL -185 Gen. Ind. RC -130L 255-256 
LV -186 Oak 4200-39 315-323 

SPARKS-WITHINGTON CO. 
(SPARTON) 

85 General Industries K7 
(Similar to Model K) 239-241 

105X, 105X8 
766XP, 766XS 
1166XP, 1166X8 
1176XP, 1176XS ee 

SPEAK -O -PHONE RECORDING Q EQUIPMENT CO. 
1-50 623-624 
100 624 
100A 625 

STEWART-WARNER CORP, 
RCA RP -139B 468-471 
RCA RP -146A 463-467, 473-474 

TR -170 
TR -729, TR -1186 
Portable 
TR -1186A 

72. 74 
145-P, 160-P 
240P, 245P 
260-P 
341-P, 350-P 
420 -PL, 430 -PF, 

430-PLW 
430 -PL 
455 -PL 
460 -PF 

STROMBERG-CARLSON TEL. MFG. CO. 
2 (Multi - 
Record) 626-635 
5, 6, 7, 9 636-664 

14, 24, 27 2 (Multi - 
Record) 626-635 

54 5 636-664 
6 and 7 636-664 

Gen. Ind. (7380) "L" and 17 239-241 
Gen. Ind. (7465) "M" 
Stromberg Carlson No. 7 636-664 
RCA RP -132 (9844) 

Webster 210 713-721 
Farns. Capehart S-30 136.142 
Webster 210 713-721 
Garrard RC -50 198-211 
Also refer to 268, 274, 285-288 

470 -PF Webster 210 713-721 
509 -PF. 520 -PF Ferns. Capehart P-2 113-122 
520 -PG, 520 -PL, 

520 -PN, 520 -PS Webster 21 or 22 670-682 
530 -PL Gen. Ind. C-120 248-253 
535 -PG, 535 -PL Webster 40 692-702 
535 -PS Webster 21 or 22 670-682 
555 -PL Webster 210 713-721 
920 -PF, 920-PFB, 

920 -PG, 920-PGB, 
925 -PF Webster 24 or 22 675-682 

925 -PS Farna. Capehart P44 143-153 
935 -PL " 
935 -PF, 935 -PR, 

955 , Webster 41 703-712 
7380 Gen. Ind. "L" and 17 239-241 
7465 Gen. Ind. "M" 

TROY RADIO a TELEV. CO. 
RCA 9800 

Gen. Ind. C-120 248-253 
RCA RP -139C 463-471 

TRUItTONE 
See WESTERN AUTO SUPPLY CO. 

UNITED MOTORS SERVICE, INC. 
R-1186-88 RCA RP -152C 430, 463, 465-467, 

491-494 
R -1186X RCA RP -139A 463-467 

WARWICK MFG. CO. 
(TROUBADOR) 

2-553 New Prod. 301 312-313 
2-554 Oak 4200-4 315-323 

New Prod. 220 310-311 
2-714 New Prod. 320 310-314 

11 

WEBSTER-CHICAGO CORP. 
665-669 

21, AC -21, 
AC -DC 21J 

22 
23 
24 
25 
40 
41 
210 

670-676 
675-682 
683-690 
677-682 

691 
692-702 
703-712 
713-721 



9A46 -S9 -3B, 
9 A46 -S-3 A 

WELLS-GARDNER 
ZENITH 

RADIO 
COMBINATION 

MODEL NO. 
7A41 -3A 
7A41 -R -3A, 

7A41 -R-3 B, 
7A41 -R -3C 

7A41 -S -3A 

7A41 -S-3 B, 
7A41 -S -3D 

WELLS-GARDNER & CO. 
RECORD CHANGER 

OR RECORDER 
MODEL NO. MANUFACTURER PAGES 

Webster 11 (M-11) 665-669 

RCA 9865A 463-467, 473, 474 
Seeburg J -3A, J -3B 584-588, 595-606, 

614-618 

Seeburg J -3B. J -3A 

7A41 -S -3C Seeburg J -3B 

7A41 -8C -3C, 
7A41 -SC -3D 

8A30 -3A 
8A51 -3A 
8A51 -O -3A. 

8A51 -O -3B 
9A46 -SP -3B 

Seeburg JR -3D 589-594, 608-613, 
621, 622 

Webster 11 (M-11) 665-669 
Webster 23 683-690 

WILCOX-GAY CORP. 
RADIO RECORD CHANGER 

COMBINATION OR RECORDER 
MODEL NO. MODEL NO. MANUFACTURER 

Recordio Pro Service Re- 
quirements 
similar to 
55-2015 Similar to Gen Ind. R-70 

A-70, A-72, 
A-81, A-82 ....55-2015 Similar to Gen Ind. R-70 

A-89, A-91, 
584-588, 595-606, A-92 Service Re - 

614 -618 quirements 
584-588, 595-606, similar to 

A-93 and A-94 
614-618 55-2015 Similar to Gen Ind. .R-70 

Recordio 55-2020 Similar to Gen. Ind. RC -130 
A-96 Trans-o- 

matic 55-2018 Similar to Gen. Ind. C-120 
A-98 Re- 

cordio 55-2032 Similar to Gen. Ind. RC -130 
Oak RC -1 315-323 
Seeburg J -3B 584-588, 595-606, 

614-618 
9A46-SCP-3B Seeburg JR -3D 589-594, 608-613, 

621, 622 

Seeburg J -3B 584-588, 595-606, 
614-618 

WESTERN AUTO SUPPLY CO. 
(TRUETONE) 

D901 Gen. Ind. K 239-241 
D906, D906C, 

D1075 RCA RP -1,39B 468-471 
01076, D1077M, 

D1077W Seeburg J 

D1171 Radio Prod. RC -50 
D1172 Webster 23 683-690 
D1175 Gen. Inst. 101 257-260 
D1176 Webster 23 683-690 

Oak RC -1 315-323 

584-588, 595-606, 
614-618 

541-545 

WESTERN ROYAL 
W671 Seeburg J 584-588, 595-606, 

614-618 

WESTINGHOUSE ELECTRIC SUPPLY CO. 
WR -473, WR -474, 

WR -474L RCA RP -139B 468-471 
WR -476 RCA RP -139A 463-467 
WR -482, WR -484 RCA RP -152C 430, 463, 465-467, 

491-494 
WR -486 RCA RP -155 430, 495-501 
W R -42X2, 

WR -42Z2 RCA RP -162 507-510, 515-517 
WR -42X3, 

WR -42X7, 
WR -42X4, 
WR -42X5, 
WR -42X14, 
WR -42X15 RCA RP -158 502-510 

ZENITH RADIO CORP. 

PAGES 

242-247 

242-247 

242-247 

255-256 

248-253 

255-256 

5R686, 
6R684 169-70 New Prod. 320 310-314 

169-74 Oak 2400 315-323 

6R688 169-78 ..............Oak 2400 315-323 
69305, 68306, 

68307 169-31 RCA RP -139B 468-471 
63596 169-48 New Prod. 220 310-311 
68596J, 

6S597J (Late)169-55 Webster 23 683-690 
6S597 (Early)..169-48 New Prod. 220 310-311 
7S487 78488....169-36,-37 Webster 11 665-669 
7S581 78582._.169.42 ..............Webster 21 670-676 
78585 169.36,-37 Webster 11 665-669 
73584 ................169-42 Webster 21 670-676 
7S591 169-48 New Prod. 220 ..................................310-311 
785913 169-55 Webster 23 ........................................683-690 
79598 169-48 New Prod. 220 310-311 
73598) 169-55 Webster 23 683-690 
78681, 78682, 

78685 169-68 New Prod. 320 310-314 
89586 169-36,-37 Webster 11 665-669 
83587. 85588....169.42 Webster 21 670-676 
88593 ................169-51 ..............Gen. Ind. R70 239-241 
8S594 (Early) 169-50 Gen. Ind. RC -130 255-256 
8S594J (Late) 169-60 Seeburg JR (Early) 589-594 
108491, 

108492 169-36,-37 ........Webster 
108599 169-63 Webster 
10S69Q 169-80 Seeburg 
103589. 

108590 169-42 ..............Webster 
129494 169-36,-37 _.......Webster 
128595. 

12S595Z 169-42 Webster 21 ........................................670-673 
1211678. 

1211679 169-83 Seeburg B 551-566 
12H689 169.89 " 
12H695. 

1211696 ........169.83 di ' 
1411697 169-94 Seeburg BR 567-570 
15S308 ............169.31 RCA RP -139B 468-471 
158495 ............169.36-37 ...Webster 11 665-669 
2211698 169-92 Webster 41 703-712 
22H699 
S-9000 169-53 New Prod. 220 310-311 

6R687, 

11 665-669 
22 675-682 
B 551-566 

21 670-676 
11 665-669 


