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IRC RESISTORS HELP DEFEND DEMOCRACY
ON ALL FRONTS!

"rom Reykjavik to Singapore, from
Murmansk to Sidney, from Tobruk to
Chungking; at sea, ashore and aloft; at
home and abroad;IRC Resistors are doing
their job. In airplanes and tanks, dread-
naughts and submarines, they have been
thoroughly tested in the critical labora-
tory of actual ‘‘shooting” war. From the
world’s hottest and most humid climates,
to the coldest and dryest, they are stand-
ing the gatf of rigorous service in practi-
cally every type of equipment where
resistors are required.

This widespread use of many types of
IRC Resistors in modern defense equip-
ment is a natural result of IRC’s many
years of specialization as well as its close
collaboration with U. S., British and
Canadian defense agencies.

INTERNATIONAL RESISTANCE CO.

401 N. Broad St., Philadelphia, Pa.

A =z

A ¢ = _z 9
Makers of Resistance Units of More Types, in More Shapes, for More Applications ThanAny Other Manufacturer in the World.
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RACO

keeps ‘em
smiling!

The sound business is terrific! Thousands of factories, schools, stadia,
ship-lines and other typical sound equipment users know that a properly
planned and installed sound system is a valuable asset that soon pays for
itself. But buyers of sound installations now-a-days give much thought to the
‘maintenance factor’ before signing a contract. They can’t gamble on being
able to buy replacement speakers, They insist on having, right from the
outset, the speakers that are most dependable and efficient. They want

RACONS!

For years all leading soundmen have specified RACON
Horns, Speakers, Driving Units and Sound Reproducers when

quoting on a potential sound installation sale or rental con-
tract. The reasons are obvious: RACON Products are compe-
titively priced, deliver maximum output and response for the
size of driving unit used, have exclusive patented features
such as Storm-Proof. Break-Proof, Acoustic Material . . . and
there is a RACON sound reproducer for every conceivable
purpose. Yes sir—buy and use RACON products . . ., they
keep you and your customers smiling.

MARINE HORN SPEAKERS

Re-entrant type

speakers using
horn type unijts
for marine and
reneral P-A ap-
plications — may
be used as loud
speaker or as &
microphone. Min -
fature and reg
proved by the

Bureau of Marine Inspection and

Navigation, Department of Com-
merce, for marine work, In all sizes, minia-

ture, midget, regular and bull, handling from
5 to 50 watts

RACON P. M.
HORN UNITS

Operating capacity 12-15

watts, peak 25 watts.
Other 1"'M, units avail
able from ‘‘baby unit’
of 5 watts to “‘bull unit’"
with an operating ca
pacity of 50 watts. Er
ficiencies of the highest
order obtainable with the
finest magnetic mateilal
and steel utilized

RADIAL HORN SPEAKER

A 3% foot re-entrant
type Nadial horn
I'rojects sound over
complete cireum
ference of 360° with
an even jntensity.
Base and tone arm
made of heavy alu
minum ecastings, cen
tre deflector,
and deflect
ing bells
made of
RACON
ACOUSTIC
material to
prevent all resonant effects,
guaranteed against all weather

Standard RACON Units

Btorm-proofed and

Uses

conditions

RACON ELECTRIC CO. 52 EAST 19th ST. NEW YORK, N. Y.

Ay, 7

e
Loty s

Re-Entrant
Trumpets

A compact
trumpet of
the double
Te-entrant
type. Occu
pies but a

nevertheless
has a long
alr column
enabling §t
to deliver
highly concentrated

the greatest

sound of
efficlency over long distances. Base and inside
cone arm made of aluminum castings, outside

bell of heavy gauge aluminum spinning, cen
tre section of RACON ACOUSTIC material
to prevent resonant effects, Available in 6,
4%’, 3%’, and 3’ air column units,
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TRANSIENTS

AND NOW—
A CALL TO ARMY

ON THI EVIENING of October 29th, at a mass meeting sponsored by
the Metropolitan New York Chapter of the RSA, John 1. Rider echoed
our “Storm Warning,” published last month; although “echoed™ is hardly
the word to describe the manner in which Mr. Rider tore into the subject
It would be better to say that he manufactured his own counter-hurricane

-and let the boys have it.

The theme, if we may call it such, was “"The Reader’s Digest-1’ower
Companies-1’ublic Suspicion-Individual Apathy and Disunion-\Will-Get-
You-1f-You-Don't-Watch-Out-And-1-Don’t-Mean-Maybe.” i delivery
was powerful, sincere, inspirational. We thought it quite the best speech
he has ever made. We thought that what he said was quite the best he
could have said, considering conditions as they are, and we agreed with
him without reservations.

If you know anything about hurricanes, vou will know that they strike
with immense force, pause for breath, and then hit in the opposite direc-
tion with an even greater force. Mr. Rider's self-made hurricane lived up
to its name. Having stated the dangers confronting the Independent
Serviceman in convincing and no uncertain terms, he reversed his posi-
tion and listed one reform after another that, taken as a group, would, in
his opinion and in our’s, not only preserve the status of the Independent
but 1ift him right out of his present doubtful standing.

The storm warning, as Mr. Rider pointed out, and as we have pointed
out, is, brietly, this: With a curtailment of retail business in the ofhng,
due to national defense priorities, everyone wants to get on the servicing
wagon as a means of obtaining a new source of revenue to make up for
that lost—and, if necessary (and it would be necessary) to push otf the
Independent. And to use as a wedge in obtaining this business, the public
suspicion of the Independent created by the Reader’s Digest article. The
situation is, therefore, a very serious one for the Independent.

To buck this force, Mr. Rider has proposed strong local groups (with
New York as a test case) suthciently unified and financially able to
actually, and not theoretically, guarantee in all respects the repair work
done by members. In connection with this, he has suggested the examina-
tion of servicemen before they are accepted as members; periodical in-
spection of member shops; the bonding of all members, and the bonding
of receivers removed from homes; standardization of servicing pro-
cedure’ abolition of free inspection and cut-rate service charges and the
setting up of price lists; the employment of “work sheet” cards, to be
signed by the customer, on which would be listed exactly what repair
work was to be done; and the use of small seals or stickers to be put on
every new part installed in the receiver, so that the customer can sce what
has been done. And, local advertising, with publicity as a trailer, to make
the association known to the public.

These reforms, as you will see, are aimed to accomplish two things
unify servicing activities on a sound business basis, with the association
carrying the responsibility, and to win public confidence by offering full
and complete customer protection from inspection to fiished job.

We recommend these reforms to every local association or association
chapter, and to every Independent who has not as yet become a member
of an association. It is essential that these or similar reforms he put into
effect immediately—and it is also essential that every Independent realize
that the time has passed when he can continue to survive on his own feet
alone. The day for unification has arrived, and it cannot be put off.
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A NEW NYSTEM OF SERVICE CHARGES

RIMARILY for the purpose of
promoting the welfare of members
of Radio Manufacturers Service, and
incidentally as a means of off-setting
the harm done by “that magazine,”
Philco-sponsored RMS has compiled a
standard  schedule of  radio  service
charges, based upon a carcful estimate
of the work and time involved in cach
process as performed by a competent
radio serviceman. The complete sched-
nle is reproduced below.
lHere is a system of charges that
takes into account the skill required to
locate trouble in a radio and shows the
cnstomer that the actnal labor involved
in replacing a part is the least expen-
sive part of radio service work.
The portion of the schedule cover-
ing “Intermittents” is especially inter-
esting, as it permits the serviceman to

account for additional time required to
locate the causes of intermittent con-
ditions that are usually so troublesome.

But, above all, the prime value of
such a schedule of service charges
rests in proof to the customer that
service charges are not figured on an
“arbitrary” basis.

HOW IT OPERATES

Like any other system of profes-
sional charges, the suggested RMS
standard service charges will be no
more perfect than the manner in which
they are used. They were intended for
average conditions, but can be adapted
to extreme cases requiring a minimum
or a maximum amount of time.

For example, the suggested charge
for replacing a volume control, while

satisfactory for the average case in
which the faulty control is detected
immediately through noisy or erratic
operation, might be insufficient for lo
cating trouble in a volume control in-
volving considerable testing.  In re
ceivers using the volume control as
part of the ave network, an open cir
cuit or excessive resistance in the con-
trol causes other effects than noisy
operation. For the additional time used
in tracing trouble to the control, the
service charge covering “Automatic
Volume Control System—resistor or
condenser replacement, wiring repairs”
might be used in addition to the charge
for “Volume Control—replacement.”

On the other hand, the usual charge
for replacing the volume control may
prove excessive for a sct requiring a

(Continued on page 21)

OFFICIALLY RECOMMENDED BY RADIO MANUFACTURERS' SERVICE
The standard RMS service charges listed below Include only the work done on a radio in the shop or in
the home. On outside service calls an additionat charge is made for traveling time and for transportation,
depending upon distance and the number of trips required to complete the work. On automobile radios
brought to shop in cars an additional charge of $1.00 will be made for removal and reinstallation.
REPLACEMENTS AND REPAIRS Speaker Cone—retentering 1.00
Speaner Cone—replacemant . 2.00
These standard charges cover service only and include all testing required Speaner Fieig Coil Assembly—replacement . 3.00
o locate trouble. Prices ter materials used afe extra and are listed in the Station System ( and iubrication 1.50
Philco Catalog of Parte. Acceasories. Tubes snd Batteries. Switch (ON.On)—replacement 0000 . . 1.50
Switch (Push Button)—<ieaning and jubrication 2.00
Asrial (Built-in Lesp)—replacement or repair . $3.00 BSwitch (P tton)—re ent . .78
Audio A or wiring repairs. 250 Switch (Radlie.Phone)—replacement N .18
Audio Transformer—replacement . 3.00 Switch (Wave $ing! and lubrication 2.00
A F Control Sy or J Switch (Wave B Single Section .15
_ment, wiring repaire : ) 3,99, Switch (Wave 8. Secti snd 250
Record and lubrication 31.50 Switch (Wave 8. 4.00
Aut::m:n: volu:v't: Contrel System—resistor or eunfﬂour replacemaent, ™ Tens Contrel—replacemant 238
riavie Radio)—re o 1.00 Tubss—replacement 1.00
Condenser (Main Filter)—re; 2.90 Tube Sechet—replacement 3.00
P Py 3.00 Tube Secket—repair contacts 2.00
(Tuning G _' 250 Vibrater—replacement 1.5
Condenser (Tuning Gang)—repiacement 130 e asacomant B
Detector Circult (Firen) or a wiring ev- LD CHIELC o ClIo
O : Wireless Remote Contrel A esistor or
ector, Circurt o wirieg iR resstre ’ ) 3.50
Oisl Drive Cable—replacement 178 Wireless Remote Centret Transtermer—replacemaent 4.00
Dial Drive Mechaniem—replacement or repair 1.5 (oceissslnemetefceniveBienperstsiacoment QLS
Diai Lamp—replacement 50
Dial Pointer—reptacement 0 ALICGNMENT OF TUNED CIRCUITS
Diat Scale—replacement 100 Including Dial Catibratien
oI - .

IC.I:U":I.O\I(O' Circuit~—resistor or condenser repiscement, wiring re 2.00 Intermediate Frequency Stages . . -0
Otec Tranefor 3.50 Intermediate Frequency Stages (High Fidelity) . 1.50
Fitter Choke—reolacement I S s

te F A esistor or Shert Wave Band (¢ach) ... 1.00

wiring repairs 2.00 Automatic Frequency Centre 1.7%

1] F Vransfor 2.0 Wiretess Remote Control Amplifier 2.50
Limiter € stor or wiring repairs 2.0 Frequency Modulstion System 3.0
Oscillator Circuit—resistor or condenser repiacement. wiring repairs 226
Oscitiater Coll—replacemant A 53 AUTOMATIC TUNING ADJUSTMENTS
Phonograph M 9 and 218 Push Butten Type . 1.50
Phonograph Motor—replacement 2.00 Motor Operated Type 2.00

onograph P [ or 1.7

’ ice0 are tased on the correction of troudie that appesrs con-
..::: Svu'::l:'::;::::umuf replacement. wiring repairs :: M For correcting troubie which eccurs in.
- sting over a period of time, prices will be
l-ul':'l;:::uoncy Amptiher—resistor or cendenser replacement. wiring o nigher than those I 9 upon the amount of additional time
Madio F y Transfo 3.00 required.
(Voitage Divider) 2.%0 Al parts, tubes and batterites replaced are returned to CULOMEr—be aure to
Shadow Tuning Meter—repiacement or repair 2.00 ask for them.
' "N“ ‘U CHARGES $1.00 ON ALL RADIOS BROUGHT TO SHOP
I" $1.50 PLUS TRANSPORTATION ON QUTSIDE CALLS

RMS has compiled this standard schedule of service charges, based upon a careful estimate of the work and time involved in each proc-

ess as performed by the serviceman.
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RINGLING BROS and,
BARNUM and BAILEY

THE GREATEST
SHOW
ON EARTH

Depends bn

RAYTHEON

TUBES

el o s,

\ HAT A THRILL!. .. when you hear the
Ringling Bros and Barnum and Bailey
announcer say L-A-D-1-E-S and G-E-N-T-L-E-
M-E-N. Then you know you are about to wit-
ness The Greatest Show on Earth . . . a circus
that is known to every man, woman and child
in America. -1
W hen on tour the Ringling sound system is
packed and unpacked twice each day
. it is a gruelling test on radio
tubes—always subjected to sudden
shocks in transportation from truck
to tratn . . . but twice each day the
sound system goes into perfect
operation because RAYTHEON
TUBES are always on the job!
Ringling Bros, like thousands of
radio servicemen, wanted a radio
tube that will stand up no marter
what the operating circumstance . . .
that'swhytheychoose RAYTHEON!
Your RAYTHEON distributor
has an interesting offer . . . it will
pay you to ask him!

RAYTHEON PROODUCTION CORPORATION

NEWTON, MASS. NEW YORK CHICAGO
LOS ANGELES ATLANTA

t

1

4
WORLD'S LARGEST EXCLUSIVE RADIO TU3E MANUFACTURERS
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RIDER on Tube Phase

KP aNp G—PART |

T first glance it may appear as if
this were a story of military pun-
ishment for a misdemeanor, but it 1s
not so. This is a story of the relation-
ships existing between the cathode,
plate, and control grid of the conven-
tional triode vacuum tube. Thercin are
to be found very interesting material,
which can be correlated with many
different types of special tube circuits,
and when that is done, many of the
complexities of these singular systems
become more casily understandable.
The reason for sclecting the triode
as the subject of basic discussion is
simple; it is basic and as far as ampli-
fication is concerned—which is the
stepping stone to the final destination
—an explanation of the triode em-
braces the multi-electrode tubes as well.
The addition of the other clectrodes
does not change the basic conditions
necessary for amplification. Indeed, it
is surprising to note how much valuable
information can be gathered from a
simple analysis of the phase relations
existing between the grid voltage, plate
current, and plate voltage, among the
various tube elements which are asso-
ciated with these quantities.

BASIC TRIODE CIRCUIT

To furnish the basis for description,
we show the simple triode circuit of
Fig. 1. Since the heater does not enter
into any of the explanations, it has
been omitted. Starting with the grid
circuit, certain notations must be ex-
plained. The signal voltage fed into the
system from whatever source you wish
to imagine is identified as ¢,. The grid

John F.

bias battery [ also represents the
grid voltage. The instantancous grid
voltage cffective between the control
grid and the cathode of the tube is
identified as e.. Since the grid bias
voltage source Ece is in series with the
signal voltage ¢o, the actual voltage
effective between the control grid and
the cathode is the sum of ¢; and Lee.
At times the voltage cffective between
the control grid and cathode will exceed
the bias voltage, as for example when
the polarity of ¢, is the same as that
of I:c, which is negative. At another
time, when the polarity of ¢, is posi-
tive with respect to the cathode, the
signal voltage and bias voltage will
tend to buck one another.

To facilitate comprehension of these
conditions, let us inject some actual
values. [For the present, let us assume
that ¢, has a peak value of 13.3 volts
and E.c is rated at —13.5 volts. This
means that the total swing of ¢, is
from —13.5 volts to +13.5 volts, or a
total of 27 volts. With E., the grid
bias voltage identified as being —13.5
volts, the range of the grid voltage
effective between the control grid and
the cathode, will be from 0 to —27
volts, for when the signal voltage ¢,
is at its peak value, but positive with
respect to the cathode, it cancels out
the bias voltage: and when the signal
voltage ¢, is at its peak, but negative
with respect to the cathode, it comple-
ments the bias voltage E-..

+
ji—

Ece
£ = 350 VOLTS

€= -13.5 VOLTS

Fig. 1. Simple triode
circuit with voltage,
and load
designations used
Rp= 20,000 GhM3 for explaining
phase relations.

current

Rider

In the plate circuit, we also show
elements, values and notations. The
plate circuit outside of the tube con-
tains the plate voltage supply source
[Zvs, rated at 330 volts, and the load re-
sistor K», rated at 20,000 ohms. Ob-
viously, the ohmic value of the load re-
sistance is lower than is commonplace
in practice, but its selection is purely
one of choice to illustrate a point con-
currently with some other material
which is mentioned. IForgetting that
for a moment, the low value of plate
load resistance does not in any way
change what we can discuss as far as
phase relations are concerned.

POLARITY DESIGNATIONS

As to the remaining notations, the
plus and minus signs associated with
the load resistance, eR», (vRs, 1> and es;
note that the polarity signs at the two
limits of the load resistance are en-
closed in parentheses, and indicate the
polarity relation of the two ends of the
load resistor with respect to the re-
sistor itself—not with respect to the
cathode of the tube. If the cathode is
selected as a reference point, the po-
larity of the high end of the resistor
and the low end are the same, for all
points in the plate circuit are positive
with respect to the cathode. Irrespec-
tive of which convention you accept
as far as direction of current flow is
concerned, we do know that the cath-
ode is the most negative point in the
plate circuit. But as far as any two
points in the plate circuit are con-
cerned, they may have relative polar-
ities with respect to each other, even
though hoth of these points may have
the same polarity with respect to a
third. This is like a well contained
within a house. As far as the bottom
of the well is concerned, it is below
both the surface of the earth and the
roof ; hence, if we say that the bottom
of the well represents the most nega-
tive point, then the surface of the
carth as well as the roof are positive
points. However, as far as the rela-
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tionship between the surface of the
carth and the roof is concerned, their
relative polarities with respect to them-
selves depend entirely upon what ref-
erence point is selected.

In the case we cite—the plate load
resistor—the polarity designations are
due entirely to the direction of the cur-
rent flow through the resistor. [f you
wish to adopt the modern convention
that electron flow is from minus to
plus, which is what happens within the
tube, from the cathode to the plate,
then the direction of current flow
makes the top end of the resistor nega-
tive with respect to the bottom end,
although hoth are still positive with
respect to the cathode. Tf you wish to
work with the old convention, which is
done herein so as to be in line with
conventional practice, wherein the di-
rection of electric current is from plus
to minus, the top end of the resistor is
still negative with respect to the
bottom.

PHASE DIFFERENCE

The current we are talking about is
is, the instantaneous value of plate cur-
rent. Since this current flows through
the plate circuit, it naturally flows
through Rs, the load resistor. This
means that a voltage drop 1oRs is de-
veloped across this resistor and the
polarity of this voltage, must of neces-
sity be the same as we indicated for
the two limits of the resistor. But if
this is so, then a peculiarity seems to
exist in the plate circuit. According to
the polarity designations for the volt-
age drop across the plate load resist-
ance and the polarity ratings of the
plate voltage supply unit, these two
voltages seem to buck each other. That
is entirely correct, and this gives rise
to the condition that the voltage actu-
ally effective at the plate—the voltage
we designate as e¢» is the difference be-
tween the supply voltage and the volt-
age drop across the plate load resistor.
In other words,

s = Euw Ry

or

s = Eows — eme
where i8Ry — ens

[t is in the examination of the
manner in which this instantancous
plate voltage ¢s varies with the instan-
taneous value of grid voltage cc, that
we find the difference in phase between
grid and plate voltage. Let’s look into
this by stating certain values for the
various quantities indicated in the plate
circuit. These are not imagined values,
but rather actual functional data for
one of the well-known tubes.

Suppose that we assume one instant
of operation; namely, when the signal
voltage is zcro, or when the grid is
operating at the quiescent point. This
means that the cffective grid voltage

. M«
- w
W o0 : (A +13.5 §
£ -0 e e 1 2
a] =t -0 g
2 q
> =20 -
a _3oftL -135 $
3 EEEES EESEENCINERE I}
N
A 1
~ "4“""\ =
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TN ' 282
2 A 20875
R § B)iiiifeos?,
i | . + wa
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3 afe \ F1eoge
w . 4441 A o
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5 e
- +HHH
4444 1 d -
& 3501 - d
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> 200 c
w
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Z 00
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T
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Fig. 2. Waves showing the phase rela.
tions existing in a triode.

¢c is equal to the bias voltage Lee of
—13.5 volts. When this condition ex-
ists in the grid circuit, the plate current
i» is .005 ampere (5.0 milliamperes).
This means that the voltage drop
isRe is .005 x 20,000 or 100 volts. And
according to the method of establishing
the effective plate voltage cs, it is equal
to 350—100 or 250 volts.

Let us now assume another iustant,
wheu the signal voltage ¢, is at its peak
value of 13.5 volts and of such
polarity that it is positive with respect
to the cathode. Then the effective grid
voltage cc is (+13.5)—(—13.5) or 0.
At this instant the plate current is
0126 ampere or 12.6 milliamperes. The
voltage drop across the load resistor
then is .0126 x 20,000 or 252 volts. lThe
effective plate voltage ¢», then is 350—
252 or 98 volts.

Now let us take still another extreme
condition, the other limit: namely,
when the signal voltage is again at its
peak value of 13.53 volts, but this time
of such polarity that it is negative
with respect to the cathode. This time
the final effective grid voltage e. is
(—13.5) + (—13.5) or a total of
—-27 volts. At this instant the plate
current s is .0002 ampere or 0.2 milli-
ampere and the drop across the load
resistor is .0002 x 20,000 or 4.0 volts.
This mecans that the effective plate
voltage ¢» is 350—4 or 346 volts.

POSITIVE ALTERATIONS

We now have the conditions existing
in the plate circuit for zero grid volt-
age as well as both extreme limits. Of
course, intermediate values of grid
voltage could be quoted, but they are
not necessary in order to illustrate the
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point. Suppose that we present these
facts in the form of a table for greater
easc of visualization. The notations
correspond with those in Fig. I and
the load resistor is 20,000 ohms.

€g Ce s 1R €y
+13.5 0 12.6 252 98
0 —13.5 5.0 100 250
—13.5 —27. 0.2 4 346

Let's analyse this table of figures:
Suppose we start with the signal volt-
age ¢, and the plate current is. The
change in signal voltage in both direc-
tions from 0 is uniform, yet we note
that the increase or decrcase in plate
current from the quiescent value of 5.0
milliamperes corresponding to zero-
signal input, is not uniform. We note
that when the signal voltage rises in
the positive direction from zero, the
plate current also rises in the positive
direction from the quiescent value—
and then, when the signal voltage rises
in the negative direction from 0, the
plate current also rises in the negative
direction.

The previous sentence may be con-
fusing in the light of the obvious de-
crease of plate current from 5.0 milli-
amperes to 0.2 milliampere as shown
in the table, yet we talk of an increase
in the negative direction. What we
have in mind is representation of these
two conditions in the form of waves,
as shown in 4 and B of Fig. 2. In this
case, we consider the change in plate
current as taking place around the
quiescent value, 3.0 milliamperes, and
the decrease in plate current corre-
sponding to the negative half of the
input signal cycle is the equivalent of
the negative half of the waveform
representation.

It is to be remembered that in gen-
eral, the plate current flow in an am-
plifier tube circuit always is in the
same dircction, and that whatever
alternating component of current is
supposed to exist in the plate circuit
is in reality, the fluctuation in current
above and below the value which ex-
ists when there is no signal applied to
the grid. What we call the positve
half of the alternating current com-
ponent cycle is actually the risc 1in
plate current and what we call the
negative half of the alternating cur-
rent component cycle, actually is the
decrease in plate current helow the no-
signal input value.

If now we look at Fig. 2, we uote
that since the input signal voltage and
the plate current pass through their
minimum and maximum points at the
same time and in the same direction,
these two quantities are in phase with
cach other.

PLATE CURRENT & VOLTAGE

Let us now comparc the plate cur-
(Continued on paac 19)



Set of the Wonth—

Airline kM Receiver-Converter

HE effort to reduce the cost with-

out sacrificing the principal bene-
fits to be derived from a frequency-
modulation receiver has led to a num-
ber of interesting designs, one of which
is the new Montgomery Ward Airline
Model 14BR-613A Frequency Modula-
tion Receiver and Converter.

As may be determined from the ac-
companying schematic, it is of the ac-
dc type and employs 7 tubes with con-
siderable economy with regard to the
results offered. The tuning range is
42 to 50 me, and the undistorted power
output is 4 watts into a 5-inch p-m
speaker which serves as a tweeter, if
desired, when the unit is employed as a
converter in conjunction with the audio
system of another receiver. The total
power consumption is 70 watts; the
quieting sensitivity 30 microvolts. An
intermediate frequency of 4.3 mc is
employed.

THE CIRCUIT

The antenna transformer T'1 and the
oscillator coil 72 are permeability-
tuned, the arrangement shown in Fig. I
being used. This neatly dispenses with
the expensive variable air gang con-

denser that would otherwise be re-
quired, and as a further means of mini-
mizing frequency drift, which can be
quite extensive at the high fre-
quencies involved, the antenna and
oscillator trimmers C4 and C5 are of
the new ceramic type.

The secondaries of the first and sec-
ond i-f transformers, 73 and T4 are
shunted by resistors to broaden their
characteristics. No shunt resistor is
used on the limiter transformer, T3,

as the limiting action serves to flatten
the nose of the signal peak.

It is interesting to observe that the
functions of limiting and frequency de-
tection are consigned to a single tube—
a 6B8 duo-diode pentode. The pentode
section serves as the limiter, the two
diodes as the discriminator.

Unlike previous f-m circuits, volume
in this receiver is controlled by vary-
ing the voltage on the screen of the
6B8 by means of the 50,000-ohm poten-

Fig. 2. Chassis lay-

out showing loca-

tion of trimmers,
tone switch, etc.

Below: Schematic

of Montgomery

Ward FM Receiver
and Converter.
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tiometer R16. This method is made
convenient by the fact that there is no
portion of the audio system that is
single-ended ; hence, control of volume
in the a-f circuit would call for a dual
potentiometer.

The discriminator transformer 76
is similar to other types with the ex-
ception that the secondary is split and
series condensers C28 and C29 inserted.
The output is essentially push-pull, the
diode voltages being equal and opposite
in phase. These voltages are developed
across the Inad resistors R20 and R21.

VIEW LOOKING AT BOTTOM OF CHASSIS

YO ADALST COL
ASIEMBLY MOVE LLFY u;ncnr

NOTE “A° TWE ANTENNA COIL ASSEMBLY IS
MADE SO THAT 1T 1S MOVABLE LEFT OA RIGNT
AWEN MANING TME ADJUSTMENT AS GIVEN
N THE ALICAMENT PAOCEDURE MOVE THE COW.
ASSCMBL® VEIAT 3L0wLY

Fig. 1. Permeability-tuned r-f coils.

The chokes LI and L2 and the con-
densers C32 and C33 serve as r-f filters
and prevent i-f voltages from reaching
and loading the grids of the 25L6GT
beam-power tubes connected in push-
pull.

Since discriminator stages in f-m re-
ceivers provide considerable poop, the
discriminator in this job is able to di-
rectly drive the beam-power tubes,
which have considerable gain or sensi-
tivity to begin with. Slight degenera-
tion is introduced in the output stage
by leaving the common cathode resistor
R25 unbypassed.

The switch $2 in the speaker circuit
permits the p-m speaker 78 to be cut
out if desired, in which case the 3-ohm
resistor R26 is substituted as a load on
the secondary of the output trans-
former.

A simple resistance-capacity filter is
employed in the power-supply circuit.
This is sufficient, as the current drain
through the filter resistor R22 is small.
Since the output is push-pull, the plates
of the 25L6GT tubes can be supplied
directly from the cathodes of the
25Z6GT rectifier.

Note that a 110-volt pilot lamp is
employed, this being connected across
the supply line on the switch side. Also
note that r.f. in the circuit of the 6SA7
mixer-oscillator is kept out of the
heater circuits of the remainder of the
tubes by means of the bypass condenser
C20.

ALIGNMENT DATA

Complete alignment data is provided
in the accompanying chart which
should be of interest whether or not
you require the information for actual
use. Location of the various trimmers
is given in Fig. 2.
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CAUTION:

® Volume control—Minimumn all adjustments,

The following equipment is required for aligning:

frequencies as listed.
® Vacuum tube voltmeter.

® An all wave signal generator which will provide an accurately calibrated signal at the test
o Non-metallic screwdriver.

@ Connect radio chassis to ground post of signal generator with a short heavy lead.

® Connect dummy antenna value in series with generator output lead.

400 ohms,

® Dummy antennas—.1 mf.,

for several minutes.

® Allow chassis and signal generator to “heat up

Trimmer
Function

SIGNAL GENERATOR
Dummy
Antenna

Frequerfcy
Setting

to maximum voltage

(See Note “A'’")
Adjust to maximum voltage

(

Adjust to maximum voltage

Adjust

Limiter

Two trimmers on top of

Grid of 6SK7 No. 2

F.

L

Two trimmers on top of

Grid of 6SA7

Notes “A"” and “B')

Notes “A"” and “C")

Adjust to zero signal

(

Two trimmers on top of

Grid of 6SK7 No. 1

Trimmer with red dot on

Grid of 6BS

(See Note “D”)

See Notes

top of T6
Trimmer without red dot on

and “E"

“p"

top of Té

Grid of 6B8

4225 Kc. and
4375 Ke.

Adjust to maximum voltage
(See Note “A")

Antenna Lead

400 Ohms

Use a muo

Connect an output meter across the speaker voice coil.

NOTE “D".

Use an unmodulated signal.

vacuum tube voltmeter in parallel with C24,
m scale deflection.

- 8
stage one trimmer of T4 must be adjusted to

n.

readi

a DC

Connect ;
Use only enough signal to obtain a me

CAT,

NOTE

each side of

Check adjustment of trimmer with red dot after this adjustment.

Adjust trimmer so that the same output reading will be obtained with the
at both 4225 K.C. and 4375 K.C., that is, 75 K.C.

signal generator set
the LF. frequency.

NOTE “E".

her adjusted to minimum capacity.

Before aligning this

“pn
maximum capacity and the ot

NOTE
NOTE “C".

“Go Over' the LF. adjustments after the above pro-
| wave shape will result.

Do not realign or

cedure has been followed or unsymmetrical

Alignment procedure chart. Observe notes with regard to alignment methods.



CIRCUIT COURT

POWER LINE AERIAL

IN THE NEW Emerson Models FH-413
and FH-440, the power line is em-
ployed as the antenna in the short-
wave band. The usual input bypass
condenser is dispensed with, and a
coupling coil placed in series with each
side of the line, as shown in the ac-
companying diagram.

SW.ANT.COIL

These coils (L1 and L2) are a part
of the short-wave antenna transformer
T3, and are inductively coupled to the
secondary L. The two primaries LI
and L2 are used so that one will be
effective irrespective of which way the
power plug is inserted in the outlet.

*

STRAIGHT 32-VOLT SET

THE USUAL TYPE of 32-volt rfarm re-
ceiver employs a vibrator unit with
step-up transformer or a motor-gen-
erator for the power supply. But not
the latest Montgomery Ward Airline
Models 14WG-756 and -757. In these

receivers, the 32 volts d.c. as supplied
by the storage batteries serves, with-
out step-up or step-down, as both the
“A” and “B” supply, as shown in the
diagram.

Two series heater strings, each
equaling approximately 32 volts, are
connected in parallel across the line.
The voltage drop across each heater is
given. The 101-ohm dynamic speaker
field is also connected across the line,
as in auto-radio practice. Two dial
lamps are in series with a ballast.

Lead D (32 volts) supplies the plates
of the 6N7G push-pull output tube.
Lead C supplies the plate and screen
voltages for the remainder of the
tubes. Lead B (which is 6 volts above
ground) supplies bias for the grids of
the output tube. Lead A4 (at 27 volts)
supplies grids G2 & G4 of the 6SA7
Ist detector.

In order to provide adequate gain at
these low voltages, regeneration is in-
troduced in the i-f stages by means of
tickler windings in the i-f trans-
formers.

OUTPUT FILTER

WITH THE EXTENSIVE use of degenera-
tive circuits in conjunction with out-
put pentodes and beam-power tubes,
you may have lost sight of the fact
that distortion in these high-impedance
tubes can be materially reduced by
means of a corrective filter. Just such
an arrangement is employed in the
new Westinghouse Model M-102, as
shown in the accompanying diagram.

The filter consists of the resistor
RI12 and the condenser C22 connected

SPn,
FIELD

OlAL LAMPS

Y Power-supply circuit
of Ward Airline 32.
D volt receiver. Plate

and screen values
do not exceed the
32.volt source.

in series across the primary of the out-
put transformer T5. Hence, it is in
parallel with the plate-load impedance
reflected from the speaker voice coil
by the output transformer. The mag-
nitude of this reflected impedance in-
creases with increasing frequency in
the middle and upper audio range. The
impedance of the filter, however, de
creases with increasing frequency.
Therefore the effective load impedance
on the 6K6GT output tube is made
practically constant for all frequencies
in the middle and upper range.

SIMPLIFIED SWITCHING

THE ANTENNA transformers in the
IWestinghouse Models M-110 and M-
114 five-band receivers have all of
their primaries connected permanently
in series, as shown in the diagram.
(Continued on page 21)

BAND
SWITCH ﬂ

>

(o
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TECEINICHAL
SERVICE PORITEOLIO

SECTION XTIV

NEw RCA Gain DAta INSTRUCTIONS

OMPLETE gain data are pub-

lished in the Service Notes for
RCA Victor radio receivers, starting
with 1941 models.

For speed and convenience, the gain
data is printed on the schematic dia-
gram of each model.

For the utmost utility in signal trac-
ing, so that any trouble may be quickly
narrowed down to a single point, the
gain is given for each separate r-f, i-f
and a-f tube, and also for each r-f
and i-f transformer. In addition, the
ave voltage is shown, and also the
oscillator grid voltage on all frequency
ranges.

To provide more definite operating
conditions, the r-f and i-f gain data
for RCA Victor Service Notes is now
obtained with a fixed 3-volt bias on
the ave bus,

To duplicate this gain data, it is
necessary to connect a 3-volt bias bat-
tery temporarily to the set as indicated
in the service notes. The negative side
of the 3-volt battery should be con-
nected to the avc bus, and the positive
side of the battery should be connect-
ed to the chassis. In a.c.-d.c. receivers,
the positive side of the battery should
be connected to the common negative
wiring.

The battery may consist of two
small flashlight cells connected in
series.

Use of the fixed bias eliminates
necessity for shorting out the avc cir-
cuit, and minimizes difficulty due to
overloading with resultant grid cur-
rent.

(A few RCA Service Notes show
gain data with the avc working, and
also shorted out.)

Several variable factors influence the

gain of scctions in a receiver, including
tubes, which may vary more than 239,
regeneration, adjustment of the tuned
circuits, accuracy of tuning, line volt-
age, and experience on the part of the
operator.

Obviously it is impossible to specify
definite receiver tolerances. Two-to-
one variations may be regarded as nor-
mal.

All gain checks throughout the en-
tire receiver circuit (radio-frequency,
intermediate-frequency, and audio-fre-
quency sections) can be made with the
signal generator connected to one point
(the antenna terminal), and tuned to
one frequency (600 kc).

This naturally simplifies the proce
dure and speeds up the work.

PRELIMINARY SET-UP

Connect the output cable of the
signal generator to the antenna and
ground terminals of the receiver.

Use the recommended dummy (usu-
ally 100, 200, or 300 mmfd for the
broadcast band) in series with the an-
tenna terminal.

Adjust the signal generator to 600
ke, or to some frequency near 600
ke that is free from local broadcast

interference.
The exact frequency is not im-
portant. If the signal generator is

slightly off calibration, set it to the
600 ke mark, because both the receiver
and the Chanalyst will be tuned to
the actual generator frequency even
though this may be slightly above or
below 600 kc. In other words, the
generator frequency is the starting
point, and both the receiver and the
Chanalyst will be tuned to it.

Set the signal generator to give 400

RADIO SERVICE-DEALER, OCTOBER, 1941

cycle internal audio modulation on the
600 ke signal. The percentage of mod-
ulation is not important in making
gain checks, but the standard value of
309, is recommended.

Strap two 1245 volt flash-light cells
together and connect them in series.
Connect the negative to the avc bus
in receiver. Connect the positive to
the chassis, or to the common nega-
tive wiring in a.c.-d.c. sets.

Tune the receiver carefully for peak
output on the signal (assumed to be
600 kc) from the generator.

Connect the clip on the end of the
Chanalyst ground lead (black) to the
receiver chassis. In a.c.-d.c. sets, con-
nect the Chanalyst ground lead to the
common negative wiring.

Place the Chanalyst RF-IF probe
(red cable) on the receiver antenna
terminal. Set the RF-IF controls as
shown in step (1), (see diagram) and
tune the RF-IF channel for peak out-
put as indicated on the RF-IF magic
eye.

MAKING GAIN CHECKS

Step (1). Antenna Input Gain

With the r-f, i-f channel tuned to
the 600 kc signal, and with the level
and multiplier controls set at 1 and 1,
as shown at (1) in the drawing, ad-
just the output of the signal generator
until the RF-IF Magic Eye just
closes (or electronic voltmeter reads

5 volts). See note under “Miscellan-
eous Data” about using the electronic
voltmeter in conjunction with the
magic eye.

Move the RF-IF probe from the an-
tenna terminal to the grid prong of the
r-f tube. If there is a gain, the RF-

11



‘sojdwpxa 10§ }x3} 33§ *3}2 ‘ubh oqn} ‘3bpjs Y03 BurYd3Yyd 10J Sbuaes [o1U0D JSAPUDYD SMOYS JNDWIYIS Y0]q SIY]

T0WANOD “VaA

o ' ll.‘ owm ’
®\ 'k . m
(@hle=miat = = . & !
Sllivm 3N oum..w v000052 vw veoee Wf ® 0 IOVLI0A 3JOVLION °
ka!

I AO Q _ N_O Amv =
w1 @ S 2S0 G

/
/

Jw 000 LY ANV Os
AZO MLIM DAV AOE - voodEe

s

(on o) AZI
[ON 9} AG -~
(M 0061) ASI-
{ M 009) AOL =
a v
G
o H aNve ¥,
4001

SNvaL a
L3S i R *0001y <

7
£
RADIO SERVICE-DEALER, OCTOBER, 1941

SISSYND
JAV-4V-130ONZ FN “13Q 1st ann vy o1
001 v O P
LOS9 LYS9 Lvse T _ 3w 008
A2INNOD 2%0-182.
L. =1
% u_
b4 St . ]
z —||
w ®E e e
s -~ &
%ﬂ e aw Y
- oot
P

¥ % v\ Jusse
l @ use
wve @ . @ w) S -~ @ vy L Ve 32
s S —Iuaal_ 2 am
o] *—>— - 2 o:..l_ ¢35 e Mfw;l_ o oﬁcll_
R ? . ¥, b & 9«@ @ "y

2 M = & e/
® o@# ® ") e_wu @ o @® ®) ®

® X

arn (2Av NO SVI9 ACE-)

(®)adss
oL B3ila
|
} (aao 11
X 8°0 (31vd LY DNSGv OL WB3L ANV wWOu4)
(531943 00V LV)x®i (S3712A3 00¥ 1v)x09 ‘SNVAL X 002 X 90 QIO LV 23 009) X089 (2% 009) x8 M009 1V (SINML IAL)XS
NIVO 1Nd1NO NIVD OIgdNV 1St 41 °ané NIvo 3gNL 3! ‘SNVdIL 41 ‘isl NIVO NOISAIANOD —NIVO 39Nt munl_llzzo LNdNI ANV

12



TECHNICAL SERVICE PORTFOLIO % SECTION XIV

IF magic eye will overlap. Adjust
the level control until the eye is just
closed. In this example, the level con-
trol has been turned from 1 to 3, in-
dicating a voltage step-up or gain of
five times from the antenna terminal
to the grid of the first tube. (This
is the gain from the antenna coil
to the tuned loop.)

The service note for this partic-
ular model (Model 16T3) specifies
an approximate gain of five times
from the antenna terminal to the r-f
control grid. If the gain is appreci-
ably less than specified, the tracking
should be checked. The simplest and
most definite method for doing this
is described later.

Step (2). R-F Tube Gain

Place RF-IF probe on grid of r-f
tube. Set RF-IF input controls as
shown in (2). Adjust signal gen-
erator output until RF-IF Magic Eye
is just closed.

Move RF-IF probe to plate of r-f
tube. Adjust level control until RF-
IF cye just closes. If new level set-
ting is 8 the gain from grid to plate
is 8 times.

Move the probe to the grid of the
Ist-detector tube, which is resistance-
coupled to the r-f tube in this partic-
ular model. There should be only a
slight drop through the coupling cir-
cuit,

With a receiver that has transform-
er coupling between the r-f and Ist-
detector tubes, check the gain from
primary to secondary.

Step (3). Ist-Detector Conversion Gain

Place the RF-IF probe on lst-de-
tector control grid and turn RF-IF
level and multiplier controls to 1 and
1. Adjust signal generator output so
the RF-IF Magic Eye is just closed.

Move the RF-IF probe to the lst-
detector plate. Tune the RF-IF chan-
nel for peak output on the i-f signal.
Adjust multiplier and level controls so
RF-IF Magic Eye is just closed.

In this example (3A) the multi-
plier is turned from 1 to 10 (10 times),
and the lcvel control is turned from
1 to 8 (8 times). The conversion gain
is thereforc 80 times.

The i-f signal voltage across the
plate circuit of the Ist-detector tube
is 80 times greater than the 600 kc
signal voltage across the Ist-detector
grid circuit.

If the ccnversion gain is appreciably
less than specified, it may be due to
incorrect i-f alignment, but first try
retuning the set for peak output. (The
voltmeter channel provides an excel-

lent output meter for this purpose by
using it to measure avc voltage.)

Step (4). Checking Ist 1.F Transformer

On this set, there is a decrease or
loss, instead of a gain, from primary
to secondary of the 1st i-f transformer.

Place the RF-IF probe on the pri-
mary of the lst i-f transformer and
adjust the signal generator output so
the RF-IF Magic Eye just closes, or
so the electronic. voltmeter indicates
—35 volts.

Move the probe to the secondary.
In this example (4A), the cye opens
slightly, and the meter drops to —4
volts, indicating a loss of 5 to 4 or
0.8 times.

Step (5), I.F Tube Gain

Place RF-IF probe on the i-f grid.
Set multiplier at 10 and level at 1.
Adjust signal generator output so that
RF-IF Magic Eye is just closed.

Move RF-IF probe to plate of the
i-f tube and adjust multiplier and level
controls until eye is just closed.

In this example (5A) the multi-
plier is turned from 10 to 1000 (100
times) and the level control is turned
from 1 to 2 (2 times). The gain is
therefore 100 times 2, or 200.

Owing to the high gain obtained
in the i-f stage, there may be some
tendency toward regeneration or oscil-
lation when measuring i-f gain. To
minimize this effect, the RF-IF probe
thould be placed so that it does not
increase coupling between the i-f grid
and plate circuits.

Step (6), Checking 2nd I.F Transformer

In this particular set, the 2nd i-f
transformer has the same loss as the
Ist i-f transformer, and is checked as
in step (4), except with multiplier at
000.

Step (7). Ist-Audio Gain

In making audio gain checks, the
tone controls shculd be set for maxi-
mum response.

Turn Chanalyst AF control to 0.1
and sct AF toggle switch to 1.

Place the AF channel probe (green
cable) on the arm of the receiver
volume control. Adjust the receiver
volume control so the AF channel
Magic Eye just closes.

Move the probe to the Ist-audio
grid. There should be only a slight
drop through the coupling condenser.

With the AF channel probe on the
grid of the Ist-audio tube, reset the
receiver volume control so the AF eye
is just closed.

Move the AF probe to the plate of

RADIO SERVICE-DEALER, OCTOBER, 1941

the lst-audio tube. Adjust the AF
channel control so the AF eye is just
closed. In this example (7A) the
control is turned from 0.1 to 6.0,
indicating a voltage step-up or gain of
60 times (0.1 divided into 6.0 equals
60.)

Move the AF probe to the grid of
the output tube. There should be
only a slight drop through the coup-
ling capacitor.

If the receiver has a phase inverter
tube, check its gain in the same way as
described for the lst-audio tube.

Step (8). Output Stage Gain

Turn Chanalyst AF control to 0.5
and place AF probe on the grid of the
output tube. Adjust the receiver vol-
ume control so the AF Magic Eye is
just closed.

Move the probe to the plate of the
output tube. Adjust the AF channel
control so the AF eye is just closed.
In this example (8A), the control is
wrned from 0.5 to 7.0, indicating a
voltage step-up or gain of 14 times
10.5 divided into 7.0 equals 14).

With a push-pull (or parallel push-
pull) output stage, check each tube
separately, with the other output tube
(or tubes) removed from the set. This
gives a definite check on each output
tube. The published data gives the gain
with all of the output tubes in op-
eration.

On some sets, particularly ac-dc
types, hum voltage on the output tube
plate may be quite high, reaching
values of 10 or 15 volts. In such cases,
it is necessary to use a strong signal
at the output grid, so that the signal
at the plate will be high enough to
“mask” the hum voltage. An AF
Adaptor will prove very helpful in
making accurate a-f gain measure-
ments because it attenuates the 60-
and 120-cycle hum components with-
out materially affecting the 400-cycle
signal. The adaptor is designed to
“plug-in” between the AF cable and
the AF input jack on Chanalyst.

Step (9). Measuring Oscillator Grid Voltage

Checking the oscillator grid current
{by measuring the rectified oscillator
signal across the oscillator grid leak)
is a valuable and quick method of de-
termining whether the oscillator is
working throughout the range on each
band.

Connect the electronic voltmeter
channel probe (blue cable) to the os-
cillator grid. Observe the voltage read-
ing while tuning across each band.

The published RCA gain data gives

(Continued on page 16)
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ATURDAY—I hopped out of the

bus which bronght me to the dude
ranch and passed in review before
eighty-five pairs of feminine orbs on
my way to the proprietor’s office. The
damsels were strewn all over the place
—on benches, chairs, on the grass and
in nearly every squattable section in
the immediate vicinity. They looked
lonesome; but it didn’t look as if I
were going to be lonesome too. There
were only two or three men in sight.
And, amid such a setup, I was to spend
my vacation'

After signing the register, I was
given a button with my name on it,
shoved out a side door, and left to my
fate. None of the mob was around
this exit, so I was able to get to my
quarters in a cabin called the Bullpen,
without incident. After changing my

clothes, | gazed out the back window
over the quiet valley and saw the snow-
capped Adirondacks rising steeply in
the distance. It was so calm and
peaceful. My vacation had started.
Then I opened my cabin door and
walked right smack into the arms of
two girls in bathing suits. My vaca-
tion had ended.

“New stuff!” they yelled, waving to
other girls coming up the path. They,
too, took up the cry and pretty soon I
was surrounded by a dozen chattering,
laughing females. You'd think they’d
never seen a man before.

“We're going to take your picture,”
a cute little blonde told me.

“Okay by me,” I said, “Where shall
I stand?”

“You don’t stand!” she replied. “You
sit!” And they pushed me into a big

\GAG&GN:S(-

“They pushed me into a big chair on the porch. Then the two in bathing suits
squeezed in with me.”
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J. P. Hollister

wooden chair on the porch. Then the
two in bathing suits squeezed in
with me.

“Come on, get friendly!” the little
blonde photographer said. The girls
in the chair put their arms around my
neck. Then she snapped the camera.
I began to think that I was going to
like this place.

“Now,” one of them said, “do you
know anything about radio?”

“No,” 1 answered. After all, this
was a vacation.

“Yes!” she contradicted. “Otherwise
you wouldn’t write your address on
the register as care of a radio shop.
And we've got a job for you.”

I began to think of checking out.
But it was my own fault.

We went down to the recreation hall
and they showed me the p.a. system.
It seemed that it howled when they
tried to play it loud. It wasn’t hard
to fix. The speakers were so arranged
that the sound would bing right back
into the mike, so all I had to do was to
change the position of the speakers
and it was fixed. I breathed easier.

When I finished, it was about time
for dinner, so I went back to the cabin
to get washed up. There I met the
other fellows who were staying at the
ranch, about fifteen in all. None of
them looked as if they had had much
sleep, and they told me I had better
grab as much shuteye now as I could,
because after a day or so, the girls
would start to wear me down, as they
had them. This got me a little scared
again. I like my sleep.

“After dinner there was dancing.
Bill, one of the fellows I had met in
the cabin, brought up a swell little
dark-eyed girl.

“This,” he said, “is Lola. I'm just
introducing you to her so you will
know who I mean when I tell you to
keep away from my girl. You can have
her just for this dance; then I want
her back.”

“Baloney,” said Lola. “I heard you
say the same thing about Alice when
you took her over to Jack yesterday
afternoon!”

“Yes,” Bill agreed mournfully,” and
I haven’t seen either of them since!”

While we were dancing Lola told me
that Jack and Alice had been out all
night and were back in their cabins,
sleeping. Said she couldn’t understand
why people had to sleep so much . . .
especially the men. Maybe I would like
to drive her and her friends around

(Continued on page 24)
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He RADIOFRONT

KARL A. KOPETZKY

URING the month just passed.
Dthings have been singularly quiet
on the surface, but underneath, the pot
is beginning to hoil. As foretold here
last month, the OPM has assigned 230
men to field work to see that priority
orders are being carried out. This is
the “Compliance Section” which we
mentioned. The section is working to-
gether with the Census Bureau and will
investigate, among other things, the
manner in which priority orders are
being filled, and the use of the valuable
priority certificates. It has been
rumorcd that more than one firm has
been using these ducats for civilian
usage where they were issned for mili-
tary orders only.

The Kadio Manufacturers Assn.,
(RMA), has been holding a series of
meetings to help the OPAM to decide
what will be best for the industry; and
the preparation for Defense contracts
to come, etc. Also the manufacturers
have been conferring among themselves
to iron out problems of the changes
wrought by priorities, and shortage of
material. The results will not be known
for some¢ time. But ideas have been
swapped and there is a feeling that
each will help the other out, to the
hest of his ability.

And, as foretold here, the copper
situation has tightened up much more
than the steel and aluminum one. And
that even though the Pot-&-P’an cam-
paign netted Uncle Sam only 309 of
the old aluminum which he had ex-
pected. The copper men are at their
wits’ end trying to meet the require-
ments of the industry and at the same
time keep up with National Defense;
with the bulk of radio contracts still
to be let.

Although Floyd B. Odlum has done
a Herculean job of trying to wean sub-
contracts away from the prime contract
holders, he has heen meeting with con-
siderable resistance. Not only will it
take time to evaluate the ability of the
smaller firms to do the work, but there
is a marked reluctance on the part of
the larger firms to give the small
fellow a chance. Mostly the picayune
shop is met with a polite but firm re-
fusal, or a statement that the large firm
has “nothing to give out at the pres-
ent.” This is the sort of occurrence
which has been putting the small fellow
on the spot and threatens to close him
up cntirely.

To give you a picture of how the
prime contracts are held, suffice it to

state that 73% of all the Army and
Navy contracts are held by approxi-
mately 56 firms!

Said Odlum recently, “Because of
the tremendous all-out Defense effort,
thousands of small businesses which
have been busy up until now face a
shutdown due to lack of materials for
civilian production.

“Thousands of communities depend
upon the operation of these small
businesses.

“You can well imagine the social
catastrophe and economic dislocation
which might follow if these small en-
terprises are put out of business.

“Such a tragedy must not happen . ..
Letter writing will not help. We must
have practical action at once.”

But the practical action is the most
we have the lcast of! We know of
firms who have written their hands
down to the well-known bone; have
sent men out into the field, all with
little result. The biggies are just not
going to sub-contract until Uncle Sam
makes them do it.

So here we offer Mr. Odlum a prac-
tical suggestion! In awarding prime
contracts, make it a prerequisite that
the bidder must, under penalty of not
getting the award, sub-contract at least
50%. Not only that, but the prime con-
tractor is not to be permitted to sub-
contract to the same firm in each case;
after one sub-contract has been
awarded to a smallie, then no further
sub-contract must be signed with that
same fellow, until his turn comes
around again. Thus will everyone get
a chance, always provided that the
small businessman can meet the re-
quirements of the job. Radical? Der-
haps, but in the final analysis the only
way in which the condition can be

remedied. It might be that under that

sort of terms, the biggie might refuse
to bid. Well, there may be a lot of
smallies who would be willing to, when
not frozen out by the higgies. Or
clse the Government can step in and,
under existing law, compel the biggie
to take the contract. Anyway, it’s just
a suggestion . . . —

Radio has been on the sidcelines in
many respects. No very large contracts
have found their way into the news,
and the industry has been moving
along smoothly preparing for the new
year. Some of the '42 models have
made their appearance in some of the
stores and there has been a sharp de-
mand. Excise taxes have uncovered a
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lot of customers who staged a mad
buying rush just before the dead-line.
Some of the materials, other than
copper, have cased up quite a bit, and
the industry thinks that it will be able
to go along normally until about the
first of the year.

The position of the serviceman has
not changed in Washington. lle is still
to be considered one of the mainstays
of the radio picture. Washington real-
izes that, what with the reduction plan-
ned in the production of new sets, the
serviceman will have to repair many
more old ones than heretofore. With
this in mind, the RMA and the OPM
have released a plan whereby, should
the service shop co-operate, the manu-
facturer of parts will be able to supply
him with replacements. The plan is
just being made public, and all service-
men are urged to help. It means just
a small bit of extra bookkeeping, but
in the end, it will result in his being
able to keep his stocks up to par.

In the meanwhile a plan will be
worked out, we are certain, which will
assure that the serviceman will have
all that he nceds to keep present radio
sets in repair. The plan will be a more
direct one, based perhaps on the dollar-
value which the serviceman does per
year in repairs. On reporting this fig-
ure, he will be able to get a priority
rating, or a suitable allotment, de-
pending on which is more workable.
The serviceman, right now, is getting
serious and favorable consideration by
the OPAM.

The fight between the Defense Com-
munications Board and the Signal
Corps anent the status of the hams
has been going on, sub-rosa for months.
Mr. Jett, Chief Engineer of the FCC,
member of the DCB, and champion of
the hams, has advanced the theory that
the amateurs are the only communica-
tions link in time of emergency. The
FCC thinks, that, therefore, the manu-
facturers catering to this trade should
be allowed a blanket priority of some
sort so that the hams’ equipment can
be kept up to snuff. The Signal Corps,
also a member of the DCB, on the
other hand, finds it impossible to agree
with Mr. Jett, and states that the Army
will now be able to give complete and
adequate communications service in an
emergency, and hence believes that the
ham equipment manufacturers should
take second place to the producers of
Signal Corps units. The fight goes on,

(Continued on page 20)
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This Door is Closest
to Our Customers

@ By truck and by train, a steady procession of
Utah parts bridges the distance between this ship-
ping room and scores of receiving platforms. The
needs of Utah customers from coast to coast are
today being met as promptly and completely as
possible.

Co-operation with the National Defense Program
and its necessary restrictions on some materials is
being met by the all-out eflort of Utah engi

Utah is anxious to make new friends—to prove
that it is to their age to do busi with'
Utah Radio Products Company. Yet, under exist-
ing circumstances it may not be possible to meet
all new requirements.

Utah appreciates the loyalty of its regular ac-
counts and will continve to give them the best
service which can be intained. The shi
room door will c to be

PP

to our

The greatly increased demand for Utah parts is
requiri the experience, knowledge and skill of
the entire Utah production staff. And the demand
for Utah speakers, of ib s and

Utah-Carter parts continues to grow.

SERVICE PORTFOLIO
(Continued from page 13)

the oscillator grid voltage at the high-
frequency and low-frequency end of
each band.

It will be observed that the oscil-
lator grid voltage generally increases
when tuning through stations. The
published data is taken at quiet points
on the dial.

“Dead spots” or points where the
oscillator ceases to work may be caused
by absorption due to resonance in ad-
jacent coils through defects in short-
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Utah Radio Products Company, 836 Orleans Street,
Chicago, Illinois. Canadian Office: 560 King
Street, West, Toronto. In Argentine: Ucoa Radio
Products Co., SRL Buenos Aires. Cable Address:
Utaradio, Chicago.
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VIBRATORS « TRANSFORMERS « UTAH-CARTER PARTS

W

ing action of the range switch and
will show up as dips in the oscillator
grid voltages.

Step (10). Measuring AVC Voltage

Remove the 3-volt bias battery.

Connect the voltmeter channel
probe (blue cable) to the avc bus.
Turn the signal generator from low
output up to high output and observe
the avc voltage. It will be found to
increase rapidly at first, and then more
slowly up to an approximate maxi-
mum (in this particular example) of
—30 volts.

In the published RCA gain data, the

avc voltage is given for a large in-
put to the antenna. The specified
avc voltage may be regarded as the
approximate maximum.

Checking Oscillator Frequency

Place the osciilator channel probe
(brown cable) near the oscillator cir-
cuit in the receiver. Tune the os-
cillator channel for maximum indica-
tion on the oscillator channel Magic
Eye.

The correct oscillator frequency
should equal the sum of the input sig-
nal frequency plus the intermediate
frequency. In this particular example,
the input signal is 600 kc, and the in-
termediate frequency is 455 kc, so the
correct oscillator frequency is 600 plus
455, or 1055 ke.

Wattage Indicator

Plug the Chanalyst into a 110-volt
a.c. supply, and plug the receiver into
the Chanalyst test watts receptacle.
Turn on the power switches of both
Chanalyst and receiver. After a brief
warm-up period, adjust the watts con-
trol so the watts Magic Eye just closes.
The setting of the watts control indi-
cates the power consumption of the
receiver.

The rated power consumption of ra
dio receivers (as printed in service data
and on the chassis or cabinet lahels)
is seldom accurate to within 109, of
the actual consumption.

QUICK OVER-ALL GAIN CHECKS

The approximate over-all gain of
any section (r.f, i.f., or a.f.) can be
found by multiplying together the gain
of the parts that comprise the partic-

[ ular section.

Using the accompanying diagram as
an example:

The r-f section extends from the an-
tenna terminal to the Ist-detector grid.
This includes the antenna transformer
(which in this case has a primary coil
and a loop secondary) with a gain of
5, and the r-f tube, with a gain of 8.
The overall r-f gain is 5 times 8, or
40.

The 1st-detector conversion gain, and
the 1st i-f transformer should be
checked separately.

The i-f tube and the 2nd i-f trans-
former may be checked as one section,
feeding i-f signal from the generator
into the i-f grid.

The a-f section extends from the
Ist a-f grid to the output plate, and
includes the 1st a-f tube and the output
tube. The overall a-f gain is 60 times
14, or approximately 800.

MISCELLANEOUS DATA

When tuning the RF-IF channel, the
electronic voltmeter may be used as
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an auxiliary resonance indicator, and
for level checks as shown in step (4).

Connect the voltmeter cable (blue)
between the VM jack and the RF-IF
tip jack.

Set the meter range to 5, and, with
no signal input to the RF-IF channel,
adjust the zero control so the meter
needle is at center zero.

When connected in this way, the
meter indicates the rectified signal volt-
age at the grid of the RF-IF Magic
Eye. Approximately —5 volts are re-
quired to just close the eye.

Tracking at 600 kc

In using the published gain data it
is advisable to check, and if necessary
adjust, the tracking between the r-f
tuned circuits and the oscillator circuit.

The following method is unequalled
for speed and accuracy because no
“rocking” of the gang condenser is

necessary.

(a) Align the i.f. to the correct i-f
frequency.

(b) Feed a 600-kc signal into the an-

tenna circuit of receiver through

the specified dummy antenna.

Place RF-IF probe (red cable) on

grid of first tube in receiver, and

tune the RF-IF channel to the
600-kc signal.

Carcfully turn the receiver gang

condenser for maximum output on

the RF-IF Magic Eye (not for

maximum output on the receiver.)

te) Leave the receiver gang in this
position even though the receiver
dial may indicate 10 or 20 kc
off, because this is the correct
setting of the gang to tune the
receiver’s artenna circuit to 600
ke.

(f) Connect the electronic voltmeter
probe (blue cable) to the avc cir-
cuit of the receiver.

(g) Adjust the oscillator magnetite
core or low-frequency padder for
maximum avc voltage as indicated
on the electronic voltmeter.

Another simple method is as fol-
lows: Place the RF-IF probe (red
cable) on the Ist-detector plate and
tune the Chanalyst to the 600 k¢ sig-
nal.

Turn the receiver gang condenser for
maximum output on the RF-IF eye.
Adjust Chanalyst RF-IF controls so
the RF-IF eye is just closed. Adjust
the oscillator core of low-frequency
padder in the set for maximum open-
ing of the RF-IF eye. (The eye opens
when the oscillator in the set is tuned
to the correct point because the avc
voltage increases and this decreases
the gain of the r-f or lst-detector.)

(¢)

(d)

Input to Loop Receivers

Some loop receivers have a link
that must be opened when feeding the

and complete!

There's nothing like it. It
was designed for you by Ohm-
ite Engineers—and made avail-
able for only 10c to cover cost
of handling! Why be without
it! Get your Calculator at your
Jobber or clip the Coupon and
mail it today.

with

OU’LL use this remarkable Calcu-
lator every day—it's so simple, easy
Does not require any
slide rule knowledge. All values are di-
rect reading on the Calculator. Figures
amperes, volts, watts, ohms—quickly, ac-
curately. Scales on two sides cover the

Solves any Ohm’s Law Problem

One Setting of the Slide

range of resistances from .1 ohm to 10
megohms, also the range of currents,
wattages and voltages commonly used in
radio and commercial work. A setting of
the slide also tells you the stock number
of the resistor or rheostat you may need.
Size of Calculator only 415" x 9”,

Send for Calculator—Today! At your Jobber or Use Coupon!

52 Kight with OHMITE

RNEOSTATS -«

signal generator into the antenna ter-
minal.

On console loop receivers, such as
RCA Model 110K, if only the chassis
has been brought in for service, and
the loop is not available, connect the
signal generator through an .01-mfd
capacitor to the control grid of the
first tube. Tune the receiver for maxi-
mum avc voltage on the 600-kc signal.

Chanalyst Ground Connection

On ac-dc receivers where one side
of the 110-volt line is connected to the
chassis, attach the Chanalyst ground
lead to the receiver chassis.
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RESISTORS -

If the 110-volt line is isolated from
the receiver chassis, connect the Chan-
alyst ground lead to the common nega-
tive wiring in the chassis.

In either of these cases it must be
remembered that the receiver and the
Chanalyst may be “hot,” and due care
must be taken to prevent grounding
of either. The best method is to use
an isolating power transformer as de-
scribed below.

Isolating Power Transformer

When working on ac-dc receivers, it
is becoming general practice to use a
(Continued on page 19)
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S/w/o oles

GENERAL ELECTRIC L-640
Bypass Condenser Connection

Some production receivers carrying the
above model number have the bypass con-
denser (30 connected from the 6V6GT
plate to chassis ground. Late production
receivers have C30 connected from plate
to screen of the 6VOGT ontput tube.

+

MONTGOMERY WARD 14WG.683
Issue B Change

In the issue “B” chassis, a loading coil
with an adjustable iron core is connected
across the secondary winding of the short-
wave loop aerial, as indicated by L2 in
the accompanying schematic.

The interstage range “D” and inter-
stage range “B” trimmers have been re-
located, as also shown in the accompany-
ing drawings,

In aligning, first complete the proced-
ure through loop range “B” as given in
the original instructions; then align range
D). Set band-switch to band D, set signal
generator to 17,500 kc, turn gang con-
denser to maximum output and adjust
antenna range D trimmer CI and inter-
stage range D) trimmer C4 (not included
in original diagram). Rock rotor. Then
set signal generator to 9500 kc, turn
rotor of gang to maximum output and
adjust antenna range D loading coil 1.2,

*

RCA QB2, QB6
Transformer Breakdoun

In 2nd production, a 10-meg, Y;-watt
resistor is connected across the -+ B cir-
cuit electrolytic capacitor to discharge it
when the set is turned off. This eliminates
any voltage difference (retained by the
electrolytic capaciter) between the chassis
and the i-f and a-f transformer primar-
ies while the set is off, and therefore re-
duces transformer breakdown due to elec-
trolysis in humid climates.

*
RCA ANTENNA COUPLER
For Loop Sets

A specially designed antenna coupler
(Stock No. 9912) is available for use in
connecting an external antenna to a loop
receiver. It is valuable for installations
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where it is desirable to eliminate the loop
in order to improve the signal-noise ratio
and increase sensitivity.

The antenna coupler may also be used
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as a fixed-tuned substitute for any stand-
ard loop antenna to aid in aligning loop
receivers in the shop.

The coupler covers A and B bands, ap-
proximately 550 to 1750 kc, and 1750 to
5000 ke. It has low-frequency and high-
frequency adjustments on each band to
ensure adaptability- on practically any
loop set.

The circuit is shown in the accompany-
ing diagram,

*

STEWART-WARNER 206G CHASSIS
Dry-Cell Charging

This chassis, used in receiver models
206GA to 206GZ, cemploys a separate
charging system consisting of a 35Z25GT,
a filter and a voltage divider, to provide
a very light charging current to the dry-
cell batteries when the receiver is oper-
ated from either ac or dc. A separate
charging position is provided for rapid
recharging of the batteries,

The charging rate is approximately
one-third the discharge rate, this having
been found to give the best results. It
is recommended that the batteries be left
on charge at least twice the time they
were used. As the batteries age it is
necessary to charge them for a longer
period. For longest battery life the bat-
teries should be placed on charge immedi-
ately after they have been used. They
should be charged for a short time every
few weeks if the set is not used regularly.
The batteries are automatically main-
tained if the set is used on house cur-
rent at regular intervals.

The batteries should be replaced when
the operating period is reduced to two
hours, after the batteries have been fully
charged. For satisfactory results all bat-
teries must be replaced at one time.

*

STROMBERG-CARLSON CHANGER
Record Squeak

In their Del.uxe Automatic Record
Changer (or any changer with a sta-
tionarv spindle) any stack of records in
motion is likely to squeak a little against

the spindle. This can be cured by align-
ing the record holes, but a simpler method
is to rub wax on the turntable spindle.
(Stationary records stacked on a rotating
spindle may also squeak. The cures are
the same as above).

Record Jams

Most slicing trouble (record jams) is
due to off-size or defective records, and
is no fault of the record changer or rec-
ord-changer adjustments. Properly manu-
factured records have a uniform semi-
circular edge which can be successfully
handled by a record changer even though
the records vary considerably in thickness.

Records with imperfect edges have a
fine, a groove, or are merely irregular,

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 round up the
edges.

+

WELLS-GARDNER SERIES 5D8-1
Antenna Trimmer

Issues “A”, “B” and “C” chassis of
Models 14WG-518 and 14WG-519 used an
antenna trimmer C3 mounted on the loop
aerial assembly.

On issue “D" chassis, the antenna trim-
mer C3 has been replaced by a gimmick
fixed capacitance, consisting of two wires,
one wrapped around the other. The 1400-
ke adjustment is made at the factory and
need not be made in the field.

+
WESTINGHOUSE M-102
Cabinet Touch-Up

1f surface of ivory bakelite cabinet is
marred, sand damaged spot until surface
is smooth, using No. 280 wet or dry
sandpaper. Then brush on one coat of
No. 4214 Gloss Ivory Lacquer Enamel
and allow to dry for two hours.

Follow by sanding lightly as above
and apply a second coat of enamel. Al-
low to dry for two hours. If dark spot
still shows, apply a third coat of enamel.
Finally polish or buff.
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(Continued from page 17)

one-to-one ratio power transformer be-
tween the a-c power supply and the
receiver, This avoids grounding dif-
ficulties and certain hum conditions.
The isolation power transformer
niay be used in conjunction with the
Chanalyst when testing ac-dc reccivers
by plugging one winding of the trans-
former into the Chanalyst test-watts
receptacle, and connecting the ac-dc
recciver to the other winding.

KP AND G
(Continued from puge 7)

rent i with the plate voltage e» and
we can keep one eye cocked on the
voltage drop across the load resistor.
It is easy to see that the effective plate
voltage and the plate current do not
vary in like manner; one goes up as
the other one goes down. Expressed
differently, the mode of variation
around the quiescent value is in the
opposite direction. When the plate cur-
rent is maximum the effective plate
voltage is minimum and vice versa.

That such should be the case is a
natural conclusion according to what
has been said about the effect of the
voltage drop across the load resistance
R» and its effect upon the effective
plate voltage e», for if the plate cur-
rent is a maximum, then the maximum
voltage drop must take place across
the load resistance. Since the value of
the load resistance is fixed, and the
value of the plate voltage supply
source is fixed, the effective value of
plate voltage is determined solely by
the plate current and the consequent
drop in voltage due to the flow of this
plate current through the load resistor.
In turn, when the plate current is
minimum, the current flow through the
load resistor is minimnm and the drop
across Ks is minimum ; hence, the volt
age effective between the plate and
cathode is maximum.

All of this is shown in Fig. 2 by a
comparison of curves B and (, where
in C is shown the change in value of
the effective plate voltage e» for va-
rious changes in plate current. Once
more, as in the case of the plate cur-
rent—although this time the action is
just the opposite—we interpret the
variation in effective plate voltage
around the quiescent (no signal) value
of 250 volts as representing the nega-
tive and positive halves of a cycle of
alternating voltage. We speak about
the decrease in effective plate voltage
as corresponding to the negative alter-
nation and the increase in plate volt-
age as being the equivalent of the
positive alternation.

If now we compare v and es in the

and we don’t
s mean Il'ring out the

profits, For, auto-
matic record chang-
ers and recorders
are high-cost instruments on which you can
make an adequate charge for repairs. There's a
limit to servicing charges on *$5.00 radios,”

regardless of how much time you spend on
them. But, the owners of record changers and
recorcers are willing and able to pay you a
profitable price to keep these expensive pieces
m ood working order.

,000 record changers are providing an im
portant source of profit for the wide-awake
service shops of the country and creating a need
for adequate and ready reference data to speed
up trouble shooting and repair.

JUST OUT — 1200 Pages — $12.50
ABRIDGED RIDER MANUAL Vols. 1 to V

For those servicemen who have
wanted a complete set of Rider Man-
uals, but felt they couldn't afford the
early individuat volumes, which sell for
$7.50 each, the Abridged Rider Manual
Volumes | to V will prove an invalu-
able aid. Its 2000 pages cover the
most widely distributed sets issued be-

“Automatic Record Chungers
and Retorders”

OUT NOVEMBER 20th. Approx. 700 Pages -$6-°°

( Exeontiol:s

We anticipated this need and have been

compiling material for the past 18 months, Now
it's ready—just when you need it! Rider’'s ‘‘Au-
tomatic Record Changers and Recorders” is a

bound volume of complete and valuable data
and service information which covers, by means
of explanatory text, mechanical and electrical
diagrams and drawmgs ecvervthing you need
know on any automatic record changer or re-
corder coming to your shop. Place your order
for delivery November 20th. Priced at $6.00, it
contains approximately 700 pages of the same
size as Rider Manuals. And, speaking of
Rider Manuals, do you have a complete set of
all twelve—or have you been struggling along
without any or all of the first five volumes?
If you have, here is good news for you

Due to limited supplies ol materials and sub-
stantial

PRICE INCREASES Dec. 15th
On All RIDER BOOKS i34

Including RIDER MANUALS

Prices of '‘Abridged Rider Manual
and '*‘Automatic Record Chang.

tween 1930 and 1935. A real val
a time and money saver in your work
on all the older sets. But you'd better

get it (or any of the twelve volumes
you are missing) NOW for—the prices
of Rider Manuals and books will be in-
creased December 15!

JOHN F. RIDER

404

Export Division:

table, and curves B and C in Fig. 2,
we note that they pass through their
maximum and minimnm values at the
same time but moving in the opposite
direction. In other words, the plate
current and plate voltage are 180 de-
grees out of phase, and since the plate
current and grid voltage are in phase,
that makes the grid voltage and plate
voltage 180 degrees out of phase.

APPARENT CONTRADICTION

Before concluding this installment of
the article, there is one point which
must be clarified for fear that some
confusion may develop. We are re-
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FOURTH AVENUE,

Rocke-International Elec. Corp.,

ers and Raeordors" will not be increased at that
time).

IF YOU NEED A RIDER BOOK
OR A RIDER MANUAL

Beety 7hozw)/
PUBLISHER,

Inc.

NEW YORK CITY
100 Varick St., N. Y. C. Cable: ARLAB

ferring to the voltage drop across the
load resistor. It would seem from Fig.
2 that this voltage is in phase with the
grid voltage, and so it is, but this con
tradiction of the phase shift taking
place in the plate circuit does not really
exist. The reason is that the voltage
which actually represents the signal
voltage taken out of the tube is not
fsRs, but rather Ew—iRs, for no
matter what the manner of connection
across the load resistor, one of the
terminals, the top one, is the same as
connecting to the plate, for point 4 on
resistor Re» joins the plate.
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As to the lower end of R (point B)
this is equivalent to a connection to
the cathode, even with the plate supply
battery present in the circuit. Under
normal conditions, the internal resist-
ance of this voltage supply source is
sufficiently low, so that the B end of
the load resistor is substantially at the
potential of the cathode. And if we
imagine the use of bypass condensers
which shunt the plate voltage supply
source, then the junction between
point B on the load resistor and the
cathode is very evident, as far as a-c
variations in the plate circuit are con-
cerned. So as far as the signal voltage
is concerned, we speak about the volt-
age across the load resistance or im-
pedance, whichever it may be, but it
always is with respect to the cathode;
in other words, it is the curve C in
Fig. 2, rather than curve B in the same
figure.

Having established the basic rela-
tions between grid voltage, plate cur-
rent and plate voltage, we now can
look into the actions taking place in
the cathode circuit, with respect to the
grid circuit and plate circuit. In so
doing we establish the manner in which
phase inversion systems are created as
well as the use of positive and nega-
tive feedback in amplifying circuits.

(To be continued)

THE RADIOFRONT
(Continued from page 15)

and the end is nowhere in sight. Mean-
while, except for certain units, the
hams are still able to purchase mostly
anything that they desire.

In the Louisiana Maneuvers recently
completed, the weakest link in our
Army was found to be communications.
Not enough training in the matter of
what is called “radio discipline,” plus
inadequate equipment. The former will
be rapidly corrected as the officers push
training further, and the latter will be
adjusted as soon as the newer units
come off the production line. There is
in this whole world no finer radio
equipment than that which Uncle Sam
will have when he gets delivery, which
should be any month now.

The sending of messages “in the
clear” such as the Nazis use, has not
quite been perfected here, but it is ex-
pected that the use of frequency modu-
lation will greatly assist, because there
would be a mixture of both a-m and
f-m signals in the field, the messages
only being interceptable by the proper
receivers. The Signal Corps is said to
be working on this scheme.

ODDS & ENDS
All hams whose licenses would have

expired between July 1, 1940, and De-
cember 31, 1941, who have made appli-
cation for a renewal but who have not
received their certificate back yet, have
had their licenses automatically re-
newed until December 31, 1941. But
they must have compiled with all the
other FCC orders, etc . . . —

Latest stunt by radio manufacturers
who have one kind of wire and need
another, is to swap with another man
whose condition is vice-versa . . . —

The Signal Corps is still looking for
about 350 radio physicists. The com-
mission is that of 2nd Lt., the pay
about $300 per month, and that with
duty in England. Write George Bailey,
2101 Constitution Ave., Washington,
D. C, if you are interested. Sounds
like a swell job, and many of the big
firms have indicated that they will be
wanting men with that type of ex-
perience After Hitler Has Been
Crushed . .. —

The Navy is looking for the same
type also. Write the same man and
name your preference . .. —

Servicemen report a boom month in
recordings and record players . .. —

The radio neophyte, which everyone
in the trade thought would become
legion, due to the Present Unpleasant-
ness,—ain’t . . . —

Good substitute for copper is silver.

Radio service organizations having one of these
decalcomanias on their store window meet with
less sales resistance, get more business and obtain

better prices from their customers —

One of these distinctive ‘‘Certified Service-Dealer” decalcomanias which are 6 inches
square, beautifully lithographed in four colors (red, white, blue and gold) and
which will help vour business, will be sent FREE to all RSD subscribers who are
classified as independent radio service dealers.

lsuuunutur
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But don’t start melting down your
mother’s best spoons just yet . . .
Whatever became of the radio sonic
altimeter developed by United Air-
lines? Has it gone to England to be-
come a Blitz Bomber Spotter? . . . —
Three years ago we said, “Radio will
win the war.” It looks like we’ll bat
1.000 on that one . . .
Well, buy yourself a Defense Bond,
and keep ’em rolling . . .

CIRCUIT COURT
{Continued from page 10)

In the D and E ranges (12.5 to 15.4
me and 17.6 to 21.8 mc) that portion
of the band switch shown shorts the
A, B and C primary coils to ground.
In the B and C ranges that portion of
the band switch shown is open, and the
250-mmid condenser, C48, provides a
suitable bypass around the A (broad-
cast band) primary. In the A range,
where the frequencies are compara-
tively low, C48 has little effect as a
bypass, with the result that the r-f
voltage builds up across the A primary.

No other switching is involved in
the primary circuits.

SERVICE CHARGES
(Continued from page 4)

new volume control in addition to sev-
cral other repairs or general tune-up
charges for alignment, etc. In such
cases, a serviceman may wish to re-
duce or eliminate the separate charge
for the replacement of the volume
control. Other similar exceptions to
the gencral rule will be found.

In looking over these service
charges, you will note that the lowest
priced items are those requiring no
testing to locate the faulty part such
as “Dial Drive Cable—replacement,”
“Dial Scale — replacement,” ete. Fur-
thermore, a charge for minor re
pairs such as replacing a resistor or
condenser, or repairing a short or open
circuit in wiring is priced according to
the amount of testing required to lo-
cate such faults. Thus a repair of this
kind in the power supply circuit is
listed at $2.00, in the audio amplifier
at $2.50 and in the discriminator cir-
cuit at $3.00.

The minimum charge will be useful
in many ways to cover minor opera
tions, depending upon the service pol-
icy of individual servicemen. For ex
ample, the minimum charge on outside
service calls would be justified in the
case of a simple single operation such
as replacing a pilot lamp, whereas a
similar replacement performed in the
shop where no additional time would

be required, might be covered by the

standard charge for this operation.
Aligning charges have been broken

down into separate operations, some

of which are never performed sepa-
rately. This has been done to enable

/
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charge according to the type of radio
and the number of aligning operations
required. Thus, it is possible with this
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(Continued on page 24)
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hdA_ NEWS

PRIZES! PRIZES!! PRIZES!!!

First Prize: Rider's Manual, Vol. XIIL

Second Prize: Rider’s “Aligning Philco
Receivers, Vol. I11.”

Third, Fourth, and Fifth Prizes: Gold
RSA Lapel Pin.

And in addition . . . many, many con-
venient and attractive RSA leather card
cases, stamped with the RSA insignia and
slogan, for your membership card and for
your personal business cards.

What's it all about? It’s RSA’s Na-
tional Membership Campaign! Here's the
“how” :

1. Every RSA member, whether mem-
ber-at-large or Chapter member, is eligible.

2. Five prizes (as above) will be
awarded to the five RSA members send-
ing in the most new applicants for Na-
tional RSA membership.

3. Each and every RSA member send-
ing in five or more new applicants for Na-
tional RSA membership will receive an
RSA leather card case (described above).
Don’t wait until you get five though.
Send each one as soon as you get it—
we'll keep your score.

4. Only acceptable applicants sent in by
vou yourself will count for you toward
prizes. If the applicant sends the applica-
tion in himself, it will not count for you
unless he specifies when sending it in that
his membership is to be credited to you.

5. Each applicant’s name and address
must be accompanied by one year’s na-
tional dues. You need only send in the
name and address of each applicant with
his dues; we'll send him a formal mem-
Lership application blank to fill out and
sign.

6. Send all applications and dues to:
Membership Contest, Radio Servicemen of
America, 1216 W. American St., Freeport,
I1l. Be sure to enclose your own name
as well as those of applicants.

7. Contest closes midnight, December
31, 1941.

There you are! You can easily win a
swell RSA card case . . . and you may
- win one of the other valuable prizes too.
RSA, to be strong and to accomplish our
purposes, needs every ethical serviceman
as a member. You need a strong RSA to
insure your future and the future of the
servicing industry. You can get every
ethical serviceman in your city as an
RSA member with just a little effort, and
you can charge that effort up to an in-
vestment in your own future,

Getting RSA memberships is a “pipe,”
with all the advantages of being a mem-
ber including the monthly technical and
news magazine. Every serviceman wants
to be a part of his industry organization,
but he has to be told about RSA. }ou
are the one to tell him.

Those handy and good looking RSA
card cases and the five other prizes are
waiting for you, and you, and you, and. ..

Let's go RSA!
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H. W. Cunningham, National Treasurer,
RSA.

Priorities on Parts

RSA is continuing to cooperate with the
Priorities Committees of the radio indus-
try to obtain preference rating on parts
for repair and maintenance of home re-
ceivers.

It's vitally essential to us of the radio
servicing industry to be able to continue
to get sufficient parts to do our work of
keeping America's radios in operation.
RSA, as your national organization, is do-
ing all possible to help insure your sup-
ply of parts under the national defense
plan. We feel certain that a definite pre-
ferred rating on radio replacement parts
will be made soon by OPM in response
to the radio industry’s efforts.

You may be sure that RSA is on the
job for you all the time.

Radio Quiz

Quizzes on the radio, quizzes in maga-
zines—from “Information Please” down,
the popularity of quizzes is unquestioned.

When your Chapter hits a “dead spot”
in the meeting program, pep it up with
a short quiz period. You'll be surprised
how much fun you'll have, how much
you'll learn, and how many good old ar-
guments you'll start! Run as a spell-
down, or in any of the other forms so
popular on the radio; it is effective in any
Chapter’s program.

Lehigh Valley Chapter RSA has a
Radio Quiz as a regular feature of their
meetings. Just to show you how it goes,
here’s ten questions picked at random
from their lists. They’re easy. You ought
to get 100, but you probably won't!

1. What is the effect on a normally op-
crating receiver of connecting a resistor
across an i-f transformer winding?

2. What is the simplest way (without
instruments) to determine the proper con-
nections for a hum-bucking coil?

3. Two speakers operating in parallel
within one foot of each other, but out of
phase, will give what effect?

4. How old is Janet, to whom Rider
publications are dedicated?

5. 1s there any similarity of circuits in
a 6H6 detector employed in fm and a 6H6
afc discriminator as used in am?

6. What is the effect (a) of a small
capacitor connected in series with a crystal
pickup; . (b) of a resistor connected in
series with a crystal pickup?

7. 1f we wanted to measure 5 volts
with a 500 microammeter, and wanted
half-scale deflection, what size resistor
should be used in series with the micro-
ammeter? ’

8. \What is the usual effect of a 5M-
ohm resistor connected from cathode to
filament (or a 5M-ohm internal K-H leak-
age) of a 6K7 i-f tube?

9. How many grooves are there in a
10” Victor record?—A 12” Victor record?

10. What is the meaning of the fol-
lowing abbreviations: AVC, AM, L,
BFO, EMF, AFC, CPS, C, QAVC, RSA?

Answers, to check up on yourself, will
be found on page 24.

CHAPTER CHATTER
Cleveland Chapter:

The Eighth Annual Radio Industry
Picnic sponsored by the Cleveland Chap-
ter RS\ was held Sunday, August 31, at
Brunswick Lake. From nine in the mor-
ning until ??, games, contests, refresh-
ments, dancing, etc., kept the many mem-
bers, their families, and guests busy and
entertained.

We enjoyed the ball game between the
jobbers and the RSA chassis jerkers. The
decisions of the umpire were especially
interesting. The tug-o-war, which ended
in a spill for every one on a certain end
of the rope, topped off the events of the
day.

Ed George was General Chairman of
the Picnic Committee.

—Don Bruns, Director, District 12

® & & cmm
Danville Chapter:

The radio service business in Danville
has really been good. Every shop is
loaded and some are turning down jobs
rather than take on more work than they
can turn out in a short time. We wonder
if the “advertising” we received from the
Reader’s Digest helped do it?

Danville Chapter RSA now has a bowl-
ing team. Boy, are they hot! They bowled
last Wednesday night and got beat, but
it was a lot of fun just the same. Doc
McKinney is captain of the team which
includes Robert Roesler, Harry Longer,
Earl Drollinger, and Lyal Cummings. The
season lasts thirty-five weeks and we just
hope our men will last that long.

Our new President, Mike Mosier, had

RADIO SERVICE-DEALER, OCTOBER, 1941



a bright idea last mceting night. e
bought an inexpensive service manual
($1.50) and we sold chances at ten cent:
per and gave the manual to the lucky
man. Every man there took at least one
chance and some took two or three. Clar-
ence Koloa, Cayuga, Indiana, was the
lucky man. After the drawing, our Treas-
urer was right there with his hand out to
get the profit! Of course this doesn’t
make a lot of money for the treasury, but
it does help and it peps up a meeting.
—Lzard C. Helch, Secretary

Fremont Chapter:

Mr. Robert J. Bay of the \Warren Radio
Company presented the RCA Dynamic
Demonstrator to our Chapter for any tests
we wished to make at our September 24th
meeting. Bob Uhl checked the board with
the ’scope and r-{ oscillator, while Don
Bruns used a Chanalyst. Circuit faults
were set up and the results observed. The
meeting was conducted as a radio school
in which the members could actually use
the Board and equipment for any tests
thev wished to make.

The Secretary was instructed to con-
gratulate Don Stover for the fine work
on the Reader's Iigest matter. The mem-
bers appreciate someone going to bat.

—Robert M. Ull, Secretary

Interstate Chapter:

Our September 9th meeting was held
at Q. I1". Olson’s home. .\ thorough dis-
cussion of the national RSA  problems
brought a vote of approval and commen-
dation of the policies and activities of the
National Ottice of RSA. Members of the
Chapter expressed a willingness to “sell
all our test equipment except ‘a voltmeter
and a few other little things’ if necessary
to help RSA go places nationally.”

In recognition of the goodness of [r.
Z. V. Harvalik of St. Ambrose College.
Davenport, lowa, in cooperating with the
Chapter on program activities, he was
voted an honorary associate membership
in RSA. Dr. Harvalik is to address us
again at our next meeting, which will he
held at St. Ambrose College.

—Oscar H'. Olson, Secretary
9 0
LaPorte Chapter:

\We have been organized for the past
two years, but only recently have joined
the RSA. \We meet the second and fourth
\WWednesdays of each month, the first meet-
ing being business and the second being a
discussion of our different service prob-
lemis and the passing along of service
kinks and hints we encounter in our work.

One of the things we are very proud of
is that all members are willing at all times
to help any member with any service proh-
lem. \We also warn each other ahout cus-
tomers who lag in the paying of their
bilts.

We are now revising our bylaws to
conform with the national RSA bylaws
and are working on a coding system for
marking chasses.

We feel that all of our members have
benefited from their RSA membership and
that it would be to the advantage of all
servicemen to helong to the RSA,

—Stanley A. Kubst, Secrctary

TREASURER'S LETTER

Wilmette, Illinois,
September 30, 1941
To RSA Members,
Present and Future:

Today we are facing the greatest crisis
the world has ever known. The outcome
will depend upon the wnited efforts of our
entire nation: no cffort or sacrifice will be
too great, if we are to remain a free and
peace-loving people. To take our part in
the defense cffort of our country, radio
servicemen  must unite  their efforts if
radio servicing is to survive as an inde-
pendent industry, Individually e can do
little, as local groups we can accomplish
only local achicvements, but wunited na-
tionally as an industry we can accomplish
real results.

NOH is the time to muake an effort to
make RS the strongest national  or-
ganization of its kind, to protect us now
and in the future when the cabm aill fol-
lowe the storm. Now, and in the future,
one must have a greater knowledge of his
profession in order to stay in it and be
successful. To keep your knowledge up to

date, join RSA, get to know your fellow
servicemen, cxchange ideas, make use of
the prestige RSA has bwlt wup for you
to help you do a better job at a greater
profit. I have been an active member of
RSA since its inception, for I recognise
the value of such an organization to me
in the furtherance of my profession.
Due to the remarks of a national maga-
sine about the wncthical practices of some
radio servicemen, the public is going to
be suspiciously alert. If you can show
your credentials as a member of a na-
tionally-known radio scrvice organization,
founded for “the purpose of advancing
the ethical practices and technical effi-
ciency of the radio servicing profession,”
then the road will become much smoother.
So get behind the wheel, fellows, and
give RS a boost that will send it into
high toward the betterment of every
serviceman, wher'er e be.
Sincerely yours,
RADIO SERVICEMEN OF AMERICA
Harold W. Cunningham (Signed)
National Treasurer

Lehigh Valley Chapter:

Our meeting of September 8th was a
grand success. That boy Frank D). Lang-
stroth of Hygrade Sylvania certainly is
good. Tle talked on "Solving Modern
Service Problems.”

On the 22nd, Sandy Cowan of Radio
Service-Dealer magazine talked straight
from the shoulder about the problems of
this business of radio servicing. Mem-
bers of the PRSMA of Philadelphia and
RSA members from Reading were our
gUEStS,

LLVVRSA went on the air over WCBA
on September 9th with our first full
quarter-hour program. The subject mat-
ter was a rebuttal to the recent Digest
item. The speaker was ye scribe.

—Ray E. . Abbott, Secretary

Metropolitan New York Chapter:

Continuing our policy of making our
meetings as interesting, instructive, and
valiable as possible to servicemen, we
started our lecture program this fall
(September 29) with a talk by John F.
Rider. Unlike some of our past lecture
meetings, Mr. Rider did not discuss a
technical subject, but spoke about the gen-
eral problems of radio servicing, the at-
titude of the public toward servicemen,
and the attitude of the serviceman toward
the public. \We who earn our living by
radio service work need to think deeply
about this, and John IF. Rider is the one
person who can advise us rightly. The
meeting was an open meeting, with a
great gathering of guest servicemen.

—The RSA Bulletin,
Max Spitulny, Editor

Pittsburgh Chapter:

At the regular meeting of this associa-
tion on September 11, Mr. Henry Kaiser,
Chief Engineer of WWS\W and W47P
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spoke on, and demonstrated all features
of f.m. FM station \W471 broadcast a
special program especially for us. An f.m,
receiver was on hand for the demonstra-
tion.
—Bil Irlam, Secretary
L2 O —

Westchester Chapter:

On Sunday, August 17th, through the
courtesy of our local jobber, Mr. 4. Dazts
(Dave) who gave us the use of his large
power hoat, our members were able to
revel in a day's outing on lLong Island
Sound. With the exception of a couple of
incurables, the men were glad to forget
the subject of radio for at least one day.

On Sunday, August 31st, we really went
to town with our annual clambake. Afr.
Robert Jones ran the bake, assisted by
Linkelbetn, Donaldson, Harris, Arrington,
and (most important) AMrs. Jones. Grub?
Brother, listen: Al you could eat of
clam chowder, clam broth, and clams with
a sauce the receipe for which Bob has a
safe deposit hox in hiz bank, a hali a
chicken and a half pound of fish per per-
son! Not to mention onions, potatoes,
the usual condiments, rolls, soda, etc, Oh
ves! And for those addicted to the stuff,
there was plenty of . . . must 1 say it?
Well, all right . . . beer. Dancing, ball
games, horse shoes, games and races with
prizes . . . but why go on? Even if you
weren't there, do you doubt we had a
swell time?

But now summer is over, and our Chap-
ter is planning again to justify its true
purpose by giving a series of interesting
lectures and many other services to its
members. \We plan to work with our
neighboring Chapters, so that we may en-
able this RSA of ours to best serve the
interests of the radio serviceman. We
need your help. Will you do your bit
by joining with us?

—Henry M. Lutters,
Director, District 18
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(Continucd from puge 21)
ing charge for sets with ditferent num-
bers of short wave bands, or sets with
additional features such as f.m., afc,
ete.

EXAMPLES

Ilere are two examples of bills made
up from the RMS standard service
charges from which it can be seen that
a customer could readily check the
various items on the invoice and there
by become better satisfied than if a
lump sum charge were made.

S OLAR. cONDENSER
Quick-check

Analyzer

Complete Analyzer, ready to operate , . 0"“ $24 90

24

Example of Charge for Repairing
[Home Radio with
Open oscillator coil:
Testing set and replacing
oscillator coil ............. $2.75
Aligning intermediate fre
quency Stages ............. .50
Aligning broadcast band ... ... 1.00
Philco Part No. ..........
oscillator coil ... ... ..., 2.50

Total Charge $6.75
LExample of Charge Repairing
Auto Radio with
Worn out vibrator:
Removing set from car and

for

reinstalling ................ §1.00
Testing set and replacing

vibrator ................... 1.50
PPhileo Part No. ..........

vibrator ... ... .. oL 250

Total Charge $35.00

SERVICEMAN'S DIARY
(Continued from puge 14)

until daybreak—it looked so wonderful
to watch the sun come up over the
mountains,

1 told her I was here for a rest, and
hesides, 1 had no car. She said she
had the car, and 1 had better forget
about the rest. If | didn't want to be a
good sport, they wouldn't speak to me
at all.

[ asked Bill's advice, after the dance.

“Listen, kid,” he advised, “if those
wild women are after you, you'll never
get away from them. Especially if
Lola is in on it.”

“Suppose,” 1 suggested, “that ]
switch rooms with one of the other
fellows—"

“Fat chance!” he scoffed. “They're
all wise to that stunt, and nobody’ll
swap” Then he thought a bit.

“Tell you what you might do,” he
said. Don't sleep in the cabin. There

progressive radio men.
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able.
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are lots of cars parked around in back.
Curl up in the back seat of one and
they’ll never find you.”

It sounded good, so as soon as the
dance broke up, I went around and
picked out a big, black Buick sedan,
climbed in the back seat and settled
myself for a good night's sleep. It
seemed very comfortable.

I had hardly slept an hour before I
was awakened by noise and talking
nearby. I got up and pecked through
the car window and saw the girls try-
ing to break into my cabin. It struck
me funny and [ started to laugh.

“Yeah, girls!” 1 chuckled, “I sure
put one over on you that time!”

“Says you!” came from a voice right
beside me. It was Lola, sitting on the
car step. “"Next time you pick a hide-
out, don’t take my car!" she said.
“Now, let’s get going.”

P.S. T drove until daybreak.

*

ANSWERS TO RADIO QUIZ

(As supplied by Lehigh Valley Chapter
RSA—we assume no responsibility and re-
fuse to enter the argument on any ques
tion!):

1. Broadens tuning (and reduces gain)
of stage.

2. Shorting the hum-bucking coil should
increase the hum if the coil is propeily
connected.

3. Decreases volume and cuts out low
frequencies  (by cancellation).

4. Nine and a half vears old!

5. Yes (same basic circuit).

6. (a) Decreases low - frequency re-
sponse; (b) decreases high-frequency re-
sponse,

7. 20,000 ohms,

8. Modulation (tunable) hum.

9. One in each case. (Bet you
fooled that time!)

10. Automatic volume control, ampli-
tude modulation, inductance, beat - fre
quency  oscillator, electro - motive force
(voltage), automatic frequency control,
cycles per second, capacity, quiet auto-
matic volume control, Reliable Service
Assured.

got

Cash-In on FREQUENCY MODULATION
With the New HOWRARD Chassis

The tamous line of HOWARD Chassis is making real money for hundreds of
Now, HOWAR
mooern of all chassis—the 718X-FM. Complete tuning range includes the
Frequency Modulation band from 41 to 50 MC and three AM standard broad-
cast and short wave bands from 540 KC to 18 MC. Has 14 tubes, RF stage
on all bands, tull fidelity push-pull 10 watt audio system with separate bass
and treble controls, 12” Jensen FM speaker, electric push button tuning, built-
in antenna, phono jack with ‘“‘off-on" switch and dozens of other HOWARD
Chassis Model 718X—12 tubes—without FM band also avail-
Send at once for full details about HOWARD replacement chassis. It

D makes available the finest and most

COMPANY
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APPOINTMENTS

Sylvania— Puul 5. Ellison has been ap
pointed Director of Advertising and Sales
I’romotion for the Hygrade Sylvania Cor-
poration

Mr. Ellison joined the company ten
years ago and has held the post of Ad
vertising  Manager and Renewal Sales
Manager of the Radio Tube Division un-
til his new appointment to responsihility
for all advertising, sales promotion, mar
ket research and general publicity for the
entire company. No personnel changes
are contemplated at present.

Mr. Ellison, a prominent member of the
Association of National Advertisers, was
formerly Advertising Manager of the
Brunswick-Balke-Collender Co., and prior

ONE
RCP TEST INSTRUMENT

does the work of many!

QUICKER, SURER,
MORE PROFITABLY

You can be ready for the servicing boom
with a single RCP test instrument. Designed
to perform the work of many ordinary
swift, dependable RCP test
equipment saves you important money,
valuable space — yet you're completely,
impressively equipped to test and repair
all radio receivers. See your jobber today.
Look at what he has to offer you!

instruments

RCP 803
Combination
TUBE & SET

TESTER

Complete $3995

I'ortable ‘‘service
tests all

short

leakage tests on

multi - purpose

tubeg, Line voltage

regulation 103 to

135 volts, meter in

dication, Noise test

for tubes which

otherwise test ‘‘good’’. Z6 range set tester for
measuring current, resistance, decibels, and AC
and DC volts. Rolindex tube charts. Complete,
ready to use, with test leads.

RCP 411
AC-DC Multi
SUPERTESTER

comoiete - $19.49

1t°s 33 test instru-
ments in one! llas
3-inch square D*Ar-
sonval meter with
movement of 20y
microamperes or 5000 ohms per volt.

Volts . . . . .0/10/100/250/1000/5000

Amps . . - = 0/1/10/28

Milliamps - 0/10/100

Microamps - . - 0-200

Volts . . . . -0/I05/|00/250/l000/5000

Amps - . - . - 0/2.5/8/25

Mlillamps . - -
Natural finlsh case, all bakelite body jacks.
FDR FREE CDPY of the new RCP catalog de-
scribing in detail this
big dependable line of
profit-making test equip-
ment, write TODAY.

noer
Olpcn@blc \

instruments

RADIO CITY

PRODUCTS COMPANY, INC.
88 PARK PLACE * NEW YORK, N. Y.

PAUL S. ELLISON
Now Director of Advertising and Sales
Promotion for Hygrade Sylvania.

to that, a member of the Advertising
Dept, of the Vacuum Oil Co.

Mr. Ellison will complete his fifteenth
year in the radio industry in January 1942,
Prominent in many industrial activities,
Mr. Ellison was chairman of the Sales
Managers Club, Eastern Group, from
September 38 to September '40.

*

Turner—Named as Sales Representative
for The Turner Company is L. M. Born
stein, 333 Manufacturer’s Exchange Bldg.,
Kansas City, Mo. Mr, Bornstein will
cover Jowa, Nebraska, Fastern Kansas,
Missouri and the southeastern section
of Illlinois.

NEW BOOKS

The new revised second edition of
Ghirardi’s Radio Troubleshooters Hand
book, just made available by the Radio
& Technical Publishing Co., 45 Astor
Place, New York, N. Y., retains all of
the features of the old edition, but every
page has been completely revised and
brought up to date. Over 200 pages of
new material has been added.

Featured among its 710 manual-sized,
814” x 11”7 pages are 386 pages of trouble
“Case Histories” covering over 4600 re
ceiver and automatic record changer mod
els; a 50-page tabulation of i-f peaks and
alignment data; 60 pages of tabulated
data and charts for the auto-radio special
ist; replacement and comparable battery
specifications and data charts for 1250
portables; and a 20-page tube data and
characteristic tabulation.

Included among the remaining 180
pages are comprehensive trade directories,
and 53 more reference charts and graphs
presenting permanently uscful data on a
variety of important subjects.

The revised Handbook is bound in
handsome gold-lettered black Fabrikoid
with ¢ tiff cover

-

The new 40-page hook, Photoelectric
Control, published by Worner Products
Corp., 1019 West Lake St., Chicago, is a
simple exposition of the practical appli-
cations of photo-electric equipment to
practical problems and present-day needs.

RADIO SERVICE-DEALER, OCTOBER, 1941

In it the underlying operating principles
are also discussed in plain nontechnical
language.

The book also tells how to analyze one’s
individual problems and how to obtain
exact information which will solve them.

Some of the applications covered and
illustrated are Safety Devices, Synchron
izing Conveyor Operations, Counting and
Sorting, Smoke Measurement and Con
trol, Lighting Control, Burglar Alarms,
Turbidity Control, Drinking Fountain
Operation, Opening and Closing [Doors,
Service Station Announcer, etc. Also in
cluded is data on light sources and the
various types of photo-cells.

Copies are availahle at 50 cents each
from the publisher.

TUBULARS

® Sold by the hundreds of thousands, true,
but each and every Aerovox paper tubu-
lar is individually tested., Please re-
member that. Also, constant refinement
has resulted in a high-quality product re-
gardless of the low cost. And now these
quality paper tubulars are dressed in
sparkling yellow, black and red var-
nished-paper jackets. They look as good
as they really are. You’'ll like them.

BULAR PAPER
TUCQNDENSERS

00 V. D.C.W.
Type 384770 mtd.

C.W.
84—600 v. D.
Type .?)01 to .5 mid.

1000 v. D.C-W.
Type ‘_%%ﬁo 1 mid.

1600 v. D.C.W-
Type o o .05 mid.

® Ask Your Jobber...

He'll gladly show you and suppnly you with
these paper tubulars. Ask for latest catalog.
Also free subscription to the monthly Aero-
vox Research Worker. Or write direct.

CORPORATION

NEW BEDFORD, MASS. |

IN CANADA: AEROVOX CANADA. Limied Hamilion. Ont.
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The need for controlled processes and uni-
form quality in parts has been answered by
Triplett in setting up manufacturing facil~
ities that make the company practically
self-sustaining in the fabrication of instru-
ment and tester components.

Shown here is a view of one section of
the automatic screw machine department in
the modern Triplett plant where essential
parts—some as minute as the smallest used
1n watches—are turned out 24 hours a day.
More and more, Triplett has turned to
wholly automatic fabrication of materials
to speed up production and to eliminate
any possibility of human error. To assure
parts best suited for Triplett needs, com-
pany engineers have pioneered in the de-
sign and manufacture of countless fabri-
cated materials including switches, bar
knobs, resistors, jacks. special adapters,
etc.—a complete service intended to give
each user the fullest measure of satisfaction,

THE TRIPLETT ELECTRICAL INSTRUMENT Co.
Bluffton, Ohio

et the Help ot
G. \Ge“Smoot\\ Power
Phono Products

tor

Remodeling

Model CX
BRING!NG in _ your nhan of the mcreued bcul-

Cl"l fot the kmd "of help you get from G. L
‘‘Smooth Power’’ phono motors. Superior in de-

, precision built, they deliver the smooth turn-
%le speed that hel so much in getting fine
reptoducnon Get them in light, medium and
heavy weights. Get them also in all easy-to-operate.
streamlined G. 1. recordeu, record-changers and
recorder-and-changer units.

General Industries makes the most complete line
of phono power products obtainable from one manu-

facturer. Order through your Jobber. Catalog and
prices on request.
Z{3ENERAL INDUSTRIES CO.

DEPT. 17 ELYRIA, OHIO

Order your Cutting and Play-Back Needles from our af-
filiate, General Phonograph Mfg.Co., Inc.. Putnam, Conn.
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NEWS

Rider Broadcast—John F. Rider, in his
talk, “Know Your Radio Doctor Better”,
broadcast over WABC, New York, and
the Columbia chain, did a fine job the
afternoon of September 22nd toward the
improvement of relations between the ra-
dio serviceman and the listening public.
P’aralleling the complexities of a radio
to those of the human body, Mr. Rider
made it clear that such troubles as noise
are not easily traced, may take hours if
not days, to locate, and are not the simple
problems the public has presumed them
to be. He made the commonsense plea

that the radio listener give the serviceman

| Jack Magner, 1st Vice President;

the same consideration the average man
gives his doctor, and not expect the serv-
iceman to work miracles.

Mr. Rider also stressed the importance
to the radio listener of the final overall
check-up of a radio receiver if he wishes
to get the most for his money, and cau-
tioned him to question the radio service-
men wlo failed to provide this service.

In closing his address, Mr. Rider said,
“The personnel of this industry—and
there are 30,000 of them—are sort of for-
gotten men. Most certainly it is hoped
that in the future, a greater understand-
ing will develop between the public at
large and the American radio service-
man, for he is entitled to as much con-
sideration as everyone else who renders a
service to the people of the nation.”

*

Raytheon Fall Plans— Shifting personnel to
give better cooperation to their jobbers is
among the new fall plans announced by
E. S. Riedel, general sales manager for
Raytheon tubes. Ralph I[laines, formerly
in charge of Raytheon replacement sales
in the middie west, has been transierred
to New York where he will assume
charge of sales promotion work under
A. E. Akeroyd, who has been promoted
to national manager of replacement sales.

R. O. Lund, who for the past fourteen
years has been identified with the radio
parts industry, has been placed in charge
of tube replacement sales in the middle
west, with headquarters in Chicago.

Enlarged Pacific Coast warehouse fa-
cilities have been opened in Los Angeles,
in charge of J. J. Perlmuth, which make
possible better shipping service to west
coast jobbers.

In line with Raytheon’s expansion pro-
gram, a series of new window and coun
ter displays are now available for distri-
bution. According to Mr. Riedel, the new
jobber expansion program will not only
expedite shipments, but give bhetter co-
operation to all their jobbers.

*

Radio Pioneers Elect— Radio Pioneers of
Southern California held their annual
election of officers recently, at the May-
fair Hotel, Los Angeles. The following
were elected: George Tivy, President;
Georgce
Marshall, 2nd Vice President, Jack Perl-
muth was re-elected as Secretary for the
fifth year.

Radio Pioneers of Southern California
is the oldest organization of its kind in
the U.S., as membership is limited to
manufacturers, manufacturers’ represen
tatives, jobbers, and dealers who have
been actively engaged in the radio busi
ness since 1924.

*

RTG— The Third Annual Info-Meet of
the Radio Technicians’ Guild of Roches-
ter, will be held on Sunday, Novembher

i
EXPANDED

NATIONAL

ADVERTISING

EXPANDED
PROFITS

RECOTON'S
large scale na-
tional advertll-
ing camntl:

now reac ing
millions of read-
ers monthly . . .
RECOTON has

magazines, simultane-
ously we introduced
*“CONCERTO”, our
new louder tone pho-
needle and many new
packages . . . all to
send you more busi-
ness.

A brilliant multi.
color display that no
one can miss. This
eye-catching silent
salesman for home re-
cording needles is a
unique dispenser and
sells on sight. Stocks
RECOTO Steel
Cutting, Stellite Cut-
ting, and Transcrip-
tion Playback needles. [uuise. i
The hardest pushing .
sales aid seen any-
where. Write for\ e ,

facts.

RECOTON CORP.

21-10 49th Avenue

Long Island City New York

Address Change ?

Notify RSD'S circulation de-
pariment at 132 West 43rd
Street, New York City of
your new address 2 or 3
weeks before you move.
The Post Office Department
does not forward magazines
sent to a wrong address un-
less you pay additional
postage. We cannot dupli-
cate copies mailed to your
old address. Thank You!
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A Beller

POWER
{/RHEOSTAT

Insulated metal-
core winding em-
bedded in exclu-
sive inorganic
cement. Maxi-
mum heat radi-
ation. Unique
tripod rotor.
Heat - resistant
ceramic body.
Graphited - cop-
per contact. 2§
watt rating even
at 14 setting.

For years Clarostat engineers worked for
a better power rheostat. They examined.
tested, compared, all types. Hundreds of
models were built, tested, worn out, criti-
cized. And now comes the end result—
the Clarostat Power Rheostat Series
PW25. % The next time you need a
power rheostat, order a Clarostat from

your jobber. % Literature on request.

CLAROSTAT MFG. CO., INC.

Brooklyn, N. Y.

285-7 No. 6th St.

Model 562 AC-DC “JEWEL' Series
Five rich jewel-like Catalin colored ocabinets that
emulate precious stones to choose from: Model 562
Al Alabaster with Ivory trim—Madel 562-A18, Ala
baster-Blue trim—>Model 562-0X, Onyx with Ivory
trim—Model 562-M]1, Maroon-Ivory trim,

5 new type high-efficiency single ended tubes; ad
vanced superhet circuit; new tilt-top easy-vision
slide rule dial: high ratio Vernier Tuning: AVC:
beam power output; large dypamic speaker; huilt
in Loop-tenna; tuning mnge —General Broadcast and
Extended State U'olice Bands

$19.95  subject  to

WRITE FOR FREE CATALOG
write for details of
IUBBERS n:w, ::of?tf'v:aokionu;

merchandising plan. It's a honey!

DeWALD Radio Mfg. Corp.

440 Lafayette St., New York, N. Y.

List Service-Dealer  Discounts.
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9th. As last year, it will be held in con-
junction with the LR.E. Fall Meeting,
which takes place November 10th, 11th
and 12th. Both events will take place at
the Sagamore Hotel, in Rochester.

To date the speakers have not all been
definitely arranged for, hut we have been
assured that [Valter R. Jones of Sylvania,
together with additional speakers from
I.R.E., will be present.

The outstanding success of last year’s
Meet, which was attended by servicemen
from as far away as Boston on the east
and Erie, Pa. on the west, leads us to
believe that this year’s Meet will be big-
ger than ever.

The Info-Meet is open to any service
man who is interested enough in his pro-
fession to want to stay in it; and it is not
in any way a sales convention.

11°. E. Brewerton, Publicity

*

Sylvania-Americana— \When the judges at
the Atlantic Citv beauty pageant crowned
Rosemary La Planche, NMiss America 1941,
they unwittingly paid tribute to the adver-
tising department of the Hygrade Syl-
vania Corporation and the Einson-Free-
man Lithography Co., as the 1941 Syl-
vania Radio Tube girl appearing on the
current window display. When picking her
to pose for the display, the Sylvania and
Einson-Freeman people felt that she was
a bundie of charm, grace and personality
that could hardly he surpassed.

One phrase of the display copy, which
appears directly over the lovely head of
Miss la DPlanche, says “You'll Cheer
Too.” It almost seems like this copy.
written a year ago, was coincidentally a
prophetic phrase of encouragement for
Miss la Planche.

+

For the Duration— I )uc to the requirements
of National Defense, it has become neces
sary to put into effect a new policy con-
cerning visitors at the Emporium plant of
Ilygrade Sylvania Corporation, Hereafter,
only those persons having business to
transact with the company will be ad
mitted. This is necessary, and Sylvania
trusts that everyone will understand the
ituation,
.

Jensen Catalogs— Condensed catalog No.
125 describes new Hypex Projectors. co-
axial speakers and reproducers with High
Frequency Control

Form No. 126, a treatise on “Hypex
Horns”, by Vincent Salmon. Form No.
127, on “Loudspeakers for Speech and
Music Reproduction,” bry Ralph P. Glover,
analyzes the requirements for speech and
music reproduction. Data Sheet No. 123
describes Hypex Projectors employing the

new formula non-exponential “Hypex”
Horn and “Annular” Driver Unit, Ad-
dress Jensen Radio Mig. Co., 6601 So.

Laramie Ave., Chicago.
‘

Pincor Dynamotors— New line of “Pincor”
Dynamotors includes single output units
ranging from the tiny Model DS, rated
up to 15 watts, to the giant Model TS
capable of 850 watts output, with inter-
vening ranges for every receiving and
transmitting apolication, totally enclosed
or ventilated. Featured also is the new
I’incor combination double input and
double output dynamotor (illustrated) for
both transmitting and receiving.

New catalog No. D-EJD-41 describes
complete line. By D’ioneer Gen-E-Motor,
5841 Dickens Ave., Chicago.

*

1941

: |
' Antennae
‘I Avutomobile
Home — All types
F-M Systems
Television
Police ® Marine
Multiple Systems

Complete Kits
Accessories

Made by World’s Oldest and Largest
Manvufacturers of Radio Aerial Systems

L. S. BRACH %ose:

CORP.

55 DICKERSON STREET
NEWARK, N. J.

RADOLEK De Luxe Public Address Systems

offer the most for your money in Styling—

| Hi-Fidelity Performance — Reserve Power —

| fast, convenient, easy installation. Offered in
15, 30, 50 and 100 watt sizes — for perma-
nent, portable or mobile use. They featyre
from 2 to 6 input channels, built-in input and
mixing controls, AVC, and the newly devel-
oped "feedback’ tone control circuit. Wide .
choice of microphones and speakers. Mail
coupon for complete information.

RADOLEK’S
* NEW 1941 ngmo PROFIT GUIDE

D Indispensable to every
serviceman,dealer and
sound engineor. Send
for big FREE Radolek
Profit Guide now!

SEND TODAY!

PASTE ON A PENNY
POST CARD

ey 7 RADOLEK CO., Dept. SD-55 =
= 601 W. Randolph St., Chicago, 1. 2
s Please send information on Radolek Public Address §
o equipment—also the Bip Radio Profit Guide. o
aName .. .
E Address . .......... ..., .
= ] DEALER [0 SERVICEMAN ] ENGINEER «
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DEFENSE FRONT

Chicago. Analyzing the problems confront-
ing the radio parts industry, the Sales
Managers’ Club of Chicago appointed a
Priorities Committee consisting of S. N.
Shure, President of Shure Bros., Chicago;
IV. J. Halligan, President The Halli
crafters, Inc., Chicago; H. E. Osmun,
Vice P’resident Centralab Division, Globe-
Union Inc., Milwaukee. The Committee

retained Kenneth G. Prince as its coun-
sel to prepare a brief on behalf of the
radio parts industry and present it in
Washington.

The Committee held frequent meetings
to study the problems in the radio parts
industry, and to evolve a means of obtain-
ing consideration in \Washington for a
preference rating. Working in unison with
the RMA Priorities Committee for the
betterment of the entire radio industry

Left to right: S. N. Shure, . J]. Kahn, K. G. Prince, W. ]. Halligan.

the Committee and its counsel presented
a brief to the office of Price Administra-
tion and Civilian Supply and to the Office
of Production Management.

The brief asked for an allocation on
sufficient raw materials to enable radio
parts manufacturers to fabricate replace
ment parts for repair and maintenance of
existing receivers. It is necessary that the
industry furnish OP’ACS with figures
showing the exact tonnage of each type
of scarce material used by the industry
annually, so that OPACS can know pre-
cisely how much of each raw material to
allocate. OPACS realizes the difficulties
which would be encountered in attempt-
ing to collect this information to allocate
to the radio parts manufacturers ap-
proximately 60% of the raw material
used hy them in 1940 for the fabrication
of repair and maintenance parts.

The 60% figure is predicated upon
OPACS’ belief that 40% of the existing
home receivers are what they term as
“secondary sets” (the 2nd, 3rd or 4th
set in a home) which it is not essential
to keep in repair.

The Committee were advised that man-
ufacturers of radio parts might obtain
an A-10 rating for that portion of the
raw materials used to manufacture radio
parts or accessories which found their
way either directly or indirectly into De-
fense Supplies. 1t is estimated by the
Committee that approximately 20% of all
sales made by jobbers are now going into
Defense Supplies and that if the jobher
keeps accurate records, as the Committee
will later recommend, a manufacturer can,
in turn, receive an A-10 rating of 20% of
his raw material requirements, which will
gut him in a position to re-stock the job-

er.

UIT BEING COMPLACENT!

DO YOU REALIZE . . .

....that the utility companies are talking of going into competition with
independent servicemen? Since Reader’s Digest has badly under-
mined public confidence in independent shops, you know what

that would mean.

. that the army is training thousands of radio servicemen? What is
going to happen to servicing when these men return to civil life?

....that only a national organization can have a voice of sufficient

numerical authority to really accomplish results?

I's not your fellow serviceman, it’s YOU who can help make
radio servicing a better industry. You can no longer be com-
placent—you must fight for your very existence as a radio

serviceman.

Join RSA Now!

RADIO SERVICEMEN OF AMERICA, Inc.

“Reliable Service Assured”

Donald H. Stover — Executive Secretary

Nat’l. Headquarters: 1216 W. American St., Freeport, lll.

It will pay yau ta join RS4, for besides membership in the
national organization of the servicing industry, you will
receive an RSA membership certificate, card, and decal to
identify you with “Reliable Service Assured”, and every
month a magazine full of valuable technical data and news.
All for only $1.00. Is that value?

Anyone of high ethics, legitimately engaged in the radio
servicing profession, whether he owns his own business or
not, is eligible for membership in the National Association
of RSA.

CLIP AND MAIL TODAY

RADIO SERVICEMEN OF AMERICA, Inc.
1216 W. American St., Freeport, llinois.

| enclose $1.00 for one year's national dues and
apply for membership in RSA. (Membership in for-
eign countries and Canada, $2.50 a year.)

R8O 10-41
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STANDARD RADIOHM

Wall type resistor. Exciusive non-rubbing
contact band. 134" diameter x 9/16’° deep.
Available single, twin or triple, plain or
tapped ... with S.P.S.T., D.P.S.T. or S.P.D.T.

MIDGET RADIOHM

Companion to ‘‘standard’’ ... small size but
large control efficiency. Available single,
dual or triple ... plain or one, two or three
taps . . . with S.P.S.T., S.P.D.T., or D.PS.T.
Moulded bakelite case, 113’ diameter, 14"
metal shaft 333" long.

ELF RADIOHM

Smaller but also features the long,
straight resistor strip. Available plain
or tapped with S.P.S.T. switch . . .
with or without dummy lug. Bake-
lite case 57/64" diameter, 17/32" deep

SELECTOR SWITCH

Available in an almost infinite variety of
combinations . . . in bakelite or steatite . . .
in single or multiple gang . . . from two
to eleven itions on any one switch .

also available for use in amateur transmitters.

Hams, Servicemen, Experimenters and
Manufacturers appreciate the utter de-
pendability of Centralab products. Since
1922 more than a hundred million radio
parts bespeak the universal acceptance
accorded Centralab products. Send for
catalogif your jobber cannot supply you.
CENTRALAB
Div. of Globe-Union Inc.

MILWAUKIETE

WIRE WOUND RADIOHMS

In values from 2 to 10,000 ohms . . . insulated
construction . . . 3 watts . . . uriversal shaft for
all replacements...reqular Radiohm switch covers
may be attached . . . in iimear curve only . .

LEVER ACTION
SWITCH

Used singly or in
groups. . . for broad-
casting, receiving,
ublic address, test
nstruments and in-
dustrial uses. Avail-
able in any one of
ten different com-
binations including
positive and spring
return action.

ATTACHABLE SWITCH COVERS
For standard and wirewound resistors
(Radiohms) as well as Midget and Elf
Radxohms ...8PST....S.PDT.
S.T . fourpoint . . . S.P.D.T.
(ogerales at clockwise position) and
S.T. with Dummy Lug.

AXIAL LEAD RESISTORS

Body i8 insulated by inert ceramic jacket
. proof against vibration and humidity
. . will withstand five times rated load
wnhom pemanem change. In two sizes
. RMA coded . . . 15 watt at 8" x 35"
and 1 watt at 14" x 1 . .. Also supplied
in conventional RADIAL LEAD Style . . .
15 watt — 1 watt or 2 watt,

203 SEAMIC  cERAMIC CAPACITOR

| Small ““special purpose’ for

\ l(“\l‘ CONDENSER h.f. circuits where tempera-
(&2 e whelxl'e q;eater ture compensation, low pow-
\E/ :ilab “Y(' anor-  er factor, or absolute per-
required. S:;a;rxegps:nll: manence are important. 1000
neq. temp. coefticient of V-D.C. leakage resistance

ons MMF/MMF/C°. With or  more than 10,000 meg. Pow-
without mounting brackets. er factor less than 1%.

(less switch) 25/32" deep with switch. ' SEND FOR CATALOG NO. 23

Centralab—=}—



UNDREDS of alert servicemen

have learned a new, more profit-
able way o call on service customers
.. . they never go out without taking
a RADIOLA 526 with them!

It pays. Leaving a RADIOLA with
your customer, while you cart their
“big set”” to your shop, always builds
good will. But that’s not all. For
you'll usually find that RADIOLA
nine-tenths so/d when you return!

It's only natural—for RADIOLA
Models are especially designed for
Servicemen to sell . . . and that’s par-

All Radiola Models
are Equipped
Exclusively with
RCA Preferred

Type Tubes

ticularly true of the 526, with Amer-
ican and Foreign reception! The price
is right. The performance is right
Features and appearance are "'Pre
ferred Type™ all the way! Dual-put-
pose tubes and Magnetite-Core [-F
transformers give it the sensitivity of
amuch larger instrument...the5 RCA
Preferred Type Tubes give seven-tube
performance and value...and there’s a
fullmargin of profit foryou! (e
Trythe 526foryourself... | oo
see how easily you can put
extramoney inyour pocket!

FEATURES
from Antenna to Speaker

e 2-Band American and
FOREIGN Reception

* STATION-SPREADER Dial
on 25 and 31 Meters

* Built-in Tuned Loop
Antenna

* Magnetite-Core |I-F
Transformers

¢ Rich BrownPlastic Cabinet

* Convenient Carrying
Handle

Radiola 2%

Made by RCA Manufacturing Co., Inc., Camden, N.J., U. S. A.
A Service of the Racio Corporation of America
in Canada, RCA \Victer Company, Ltd., Montreal






