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INTRODUCTION 
The Instruction Books and Service Notes contained herein 

are for the radio receiver and phonograph combination 

models sold by the RCA Manufacturing Co., Inc., during the 

year 1935. This information has been compiled by the Service 

Division for RCA Victor Distributors and Dealers for use by 

their personnel in conjunction with the servicing and replacing 

of parts in the instruments listed. 

Proper operation of any radio receiver is dependent upon 

correct service methods and replacement of defective parts. 

We earnestly recommend that you follow the instructions 

given, use the equipment recommended and replace defective 

parts with genuine RCA Victor Factory Tested Replacement 

Parts. Your Distributor will be glad to obtain any part or 

service equipment mentioned in this book and give you every 

possible assistance in the performance of your work. 

Printed in U. S. A. 
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You are interested in servicing every kind of radio apparatus; RCA makes 

all kinds of radio apparatus and is interested in having it properly serviced. 

_You are interested in the stabilization of the radio service business. So 

is RCA. Everything that benefits radio in any of its branches benefits RCA. 

-Between you and RCA there is a natural partnership. You can depend 

on RCA to see things from your point of view _You can depend on RCA, 

as your partner, to support you in anything that benefits the radio service 

business in particular and the radio industry and the public in general. 

_You can depend on RCA to produce accurate Test Instruments 

designed for your needs and priced for your pocketbook.-You can 

depend on RCA for Replacement Parts for RCA Victor sets that are 

built with the same precision as the original parts._You can de- 

pend on RCA to furnish you with complete technical information 

on its products.-You can depend on the RCA trademark making it 

easier for you to obtain customers and easier to keep them satisfied. 

TEAM UP WITH RCA . . SEE YOUR RCA PARTS DISTRIBUTOR FOR 

Les< <;,lipme1 . . Oillr <s Cf,,,t ')her,-,., . 

/niena Jrst<-m. . . . C(,iI,UdP . . . Ji(:iÌ ricdur 

)11odcri..,,ti,,,, :kis...:%1illo ,j;) adio 1úcGs 

RCA PARTS DIVISION 
RCA MANUFACTURING CO., INC. CAMDEN, NEW JERSEY 
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Why RCA Victor Instruments Are Easily Serviced 

The Model Shop 
OF VITAL interest to every RCA Victor 

Dealer and Service Engineer is the RCA 
Victor Model Shop. It is pictorially presented 
here for the first time. 

There are two primary functions of the Model 
Shop. Here every new RCA Victor receiver, 
every new test instrument is born. Drawings for 
new merchandise come from the Engineering 
Staff and, after careful study, the first 100 units 
are turned out by hand. If there is anything in 
the blue printed specifications that proves im- 
practical under actual shop conditions, it is 

quickly disclosed and the Engineering Staff is 
called for consultation and necessary change. 

But the actual construction of new circuits, 
new or improved use of tubes, new merchan- 
dise, is only the beginning of the activities of 
the Model Shop. When the hand -made sets are 
completed, they are housed in dull, drab -look- 
ing cabinets having the exact acoustical proper- 
ties of the cabinets designed for the receivers 
-"Greys," they are called-and are shipped to 
all points of the compass, to every section of the 
United States, but only to RCA Victor Field En- 

gineers. These men put the new receivers 
through their paces in every conceivable way. 

In the very shadow of the most powerful 
broadcasting stations, all new receivers are given 
the acid test for performance. On the burning 
plains of Texas, they must perform with the 
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same fidelity of tone that charac- 
terizes their performance in the 
highest points of the Rockies. 
Each RCA Victor Field Engineer 
virtually lives with the new in- 
strument while it is in his posses- 
sion, and finally returns it with 
his report and recommendations. 
Again the Model Shop tests the 
returned receivers; gives careful 
consideration to every recom- 
mended change. Then when the 
Engineers are satisfied that the 
receiver is the finest that can be 
produced, blueprints and hand- 
made, field-tested sets are turned 
over to the production depart- 
ment, and a new RCA Victor is 
on its way to hundreds of thou- 
sands of homes. 

Practically every operation in 
the manufacture of a radio set is 
performed in the Model Shop, 
and all of them by hand. Semi- 
automatic machinery is used in 
coil -winding, braiding, etc., but 
for the most part, every opera- 
tion is a hand operation. And yet 
the Model Shop occupies only a 
small section of one floor in one 
of the many RCA Victor build- 
ings. 

The construction of new re- 
ceivers from blueprints is but 
one of the two major functions 
of the Model Shop. Indeed, it is 
the primary function. But no 
less important to the RCA Dealer 
and Service Engineer is the fact 
that in this shop the work of the 
Service Engineer is constantly 
being simplified. Behind all this 
there is but one objective-to 
make the work of the Service 
Engineer less complicated, to 
make it easier for the Engineer 
to make repairs and replace- 
ments on RCA Victor sets. 

Here our own staff of Field 
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Engineers comes frequently, and 
from every quarter of the globe. 
With them, they bring the ideas 
they have personally developed 
while making field tests of the 
Grey -housed models. And with 
these ideas they go to work. 
Every facility of the shop is at 
their command. The Engineer- 
ing Laboratory, with its costly, 
modern, scientific equipment, is 

open to the visiting Field Engi- 
neer. A work bench is assigned, 
tools are provided and here the 
RCA Field Engineer proceeds to 
build into the set personally the 
changes that he believes will 
prove most helpful to the arm} 
of Service Engineers. But that 
does not mean always that the 
recommended changes will be 
made. It develops sometimes 
that what might be gained by 
such changes is more than lost 
in other ways. But conferences 
of engineers and countless tests 
demonstrate the practicability of 
any suggested plan. Every sug- 
gested change or improvement 
is given careful consideration. 
That improvements are con- 
stantly being made is attested by 
photographs on the following 
page, which illustrate the ease 
with which all parts of the typi- 
cal RCA Victor chassis may he 
reached by the Service Engineer, 
as compared with the intricate 
job of getting at the older models. 

KEY TO ADJACENT VIEWS 
Upper Left: Aligning Gang Tuning 

Capacitators 
Center Left: General View of Electri- 

cal Laboratory 
Bottom Left: Impregnating R F Coil 

Assemblies 
Upper Right: Model Shop. Main Pro- 

duction Line 
Center Right: Shielding a Braided 

Cable 
Bottom Right: Grey Cabinets, housing 

hand -made chassis for field tests 
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These pictures show how the RCA Model Shop 
simplifies the Radio Service Engineer's problems 

all a de it. l 
" . v : .:.._ 

Year after year RCA Victor simplifies 

and makes easier the sale and servicing 

of RCA Victor instruments, attachments 

and parts ... Daily, the Model Shop is 

striving to make easier and more profit- 

able the work of the Service Engineer. 
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Regulated Power Unit 
TMV-1 18-B 

A Constant Source of "B" Voltage 
FOR 

Designers, Development Laboratories, Electrical Laboratories, 
Experimenters, Engineers, Manufacturing Tests, Production 
Inspection, Physical Laboratories, School Demonstration 
Rooms, Scientific Service Organizations, Universities, etc., etc. 

Supplies pure D. C. voltage without ripples . . . Automati- 
cally compensates for variation in load and in line voltage 
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The Regulated 
Power Unit, No. 9560 

Front view of RCA Regulated Power Unit shows 
accessible controls for 90 -volt tap and a. c. line 

A Constant "B" Supply 
The RCA Regulated Power Unit is a pro- 

duct of our research engineering department, 
designed to meet the demands of our factory, 
test and engineering departments for self - 
regulated voltage power source for its test 

equipments. 

RCA Victor, like other recognized manu- 
facturers in the radio industry, tests and re- 

tests its products many times during their 
orderly movement from the design laboratories 
to final completion. 

Nearly every type of test apparatus em- 

ploys vacuum tubes and the plate or "B" 
voltage supplied to these tubes must not vary. 
If the apparatus is to be depended upon for 
any degree of accuracy, the test load on the 

tube must be constant. Batteries or other 
forms of unregulated "B" voltage supply 
devices have failed to meet these requirements. 

The RCA Regulated Power Unit has 

answered demands for this service so success- 

fully in our own factories and laboratories 

that it is certain to assume definite leadership 

when its performance and possibilities become 
known to others. It will be found particularly 
valuable for - 

1. Permanent installations of vacuum tube 
voltmeters, standard signal generators, beat 
frequency oscillators, field intensity meters, 

and comparable devices where it is necessary 

to have an automatically regulated "B" 
supply available. 

2. Design laboratories which need a source 
of B current to use in the development of 
detector circuits, I. F. circuits, A. V. C. 

circuits or other portions of a receiver prior 
to the design of the power supply for the 
complete equipment. 

3. Test voltage services which must remain 
constant under varying conditions of line 
voltage or load. 

4. Many scientific service organizations 
which operate on a scale comparable to that 
of the engineering laboratories of radio manu- 

facturers. By means of the RCA Regulated 
S. P. U. they may isolate portions of circuits 
and study suspected difficulties independently 
instead of being forced to rely upon the 

associated power supply. Those who serve a 

territory where battery receivers are still in 

use will find the Regulated S. P. U. to be 
helpful in meeting the test requirements of 
varied circuits. 

RCA 80 

RCA 2A3 

RCA 57 

tUX 874 

Power Unit from top with hinged cover removed 
to show compact design and sturdy construction 

10 



The RCA Regulated Power Unit 
Circuit Description .. . 

110 V. A.C. 

Al 

RECTIFI ER 
& FILTER 

I 

rREGIATOROUTPUT 

DC. 
VOLTAGE 6UTPUT REGU TOR 

51 

DC. & A.C. ER - 
AMPLIFIER 

r 

STANDARD 
VOLTAGE 

Block Diagram Regulated 
Power Unit 

The block diagram at the left illustrates the method whereby the 

performance shown in the curves on page 4 is obtained. The Regulated 

Power Unit consists of a conventional rectifier and filter (A) and a 

means of governing the amplitude of this rectified voltage which is 

delivered to the output binding posts. 

The regulator (B) which in this device is a tube, is placed in series 

with the output terminal. As the regulation is varied, the output 
voltage is changed so that the tube functions as an automatic rheostat, 

holding the d. c. output voltage constant with either variable line 

voltage, variable load current, or both. Reference to the diagram on 

this page shows that the d. c. output voltage is also balanced against a 

standard voltage (D) which in this case is a tube. The balanced voltage 

is applied to the grid of a d. c. amplifier (C). if the line voltage or load 

current is varied, the difference in voltage between the standard voltage 

at (D) and the output voltage will appear across the grid of the d. c. 

amplifier (C). 

This amplified difference voltage is caused to actuate the regulator 

(3) by applying it to the grid of this tube. Thus any variations in the d. c. 

output voltage are amplified and the regulator (B) attempts to readjust 

to hold a constant difference between the output voltage and the 

standard voltage (D). 

The block diagram indicates that the unit (C) is both a d. c. and an a. c. amplifier. Should any a. c. be present at the 

d. c. output terminals it is amplified by the unit (C), impressed on unit (B) in reversed phase and so tends to cancel. 

In the Regulated Power Unit the standard voltage (D) is an 874 glow tube. A portion of the output voltage 

through the use of a potentiometer is compared with this voltage. By varying the position of the potentiometer 
arm the d. c. output regulated voltage may be varied. 

Specifications 
TUBES-RCA 80, Rectifier; RCA 2A3, Voltage 

Regulator; RCA 57, D. C.-A. C. Amplifier; RCA 874, 
Voltage Standard; RCA 874, Regulator for 90 -Volt 
Tap. 

The RCA Regulated Power Unit will deliver voltages 

between 1 35 volts and 180 volts d. c. at a current drain 

between 10 m. a. and 80 m. a. with line voltages of 

110 volts ± 10`, or 120 volts ± 10c,i with a load 

voltage variation of not over 2`j,". As illustrated by 

the curves on page 4, even higher voltages may be 

obtained at reduced current drains. 

In addition, the RCA Regulated Power Unit will 
deliver both 90 volts and 135 volts for operation of 
equipment such as the TMV-180 RCA Signal Genera- 
tor Type TMV-180 which required both of these 

voltages. The 90 -volt tap will deliver up to 20 m. a. 

at 90 volts, while the output from the main section is 

40 m. a. at 1 35 volts. 

Net Price, F. O. B. Camden $39 2 (With Tubes) 

THE RCA PARTS DIVISION, Camden, N. J. 



Performance Data-RCA Regulated Power Unit 

The accompanying curves indicate the remarkable regulation constancy of the RCA Regulated 

Power Unit under varying load conditions. Note the negligible variation in output voltage 

under operating fluctuations more severe than are usually encountered on most power circuits. 
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RCA Tools and Accessories 
The following tools and accessories are useful for servicing Radio Receivers, Combinations and Short -Wave 

Instruments of all types and manufacture. 

Alignment Tool 

Stock No. 4160 Net Price $0.60 

The Stock No. 4160 Alignment Tool is a bakelite shaft 

combination screwdriver and socket wrench. The metal screw- 

driver bit is so shaped that the increase in capacity caused by 

its touching a trimmer screw is offset by the reduction in 

inductance caused by its shape. This is very important when 

making adjustments on all -wave receivers where the screw- 

driver must be inserted through the end of the coil. The socket 

end fits the main tuning capacitor trimmer adjustment screws 

used on numerous RCA Victor Receivers. The bakelite shaft 

is 142" diameter, which gives entrance to %" holes, used on 

older model Radiola receivers. 

Fibre Screwdriver 

Stock No. 11890 Net Price $0.38 

The Stock No. 11890 fibre screwdriver is especially useful 
in making tuning capacitor trimmer adjustments in circuits 
which' are critical and which might be misaligned if a metal 
tool were used. It is made of hard fibre and either end may 

be used in making adjustments. 

Riveting Punch 

Ilifflimmoor 

Stock No. 10987 Net Price $0.50 

The Stock No. 10987 Riveting Punch is a special metal 

punch for use with a riveting anvil. The punch may be used 

with the rivets usually used on radio receivers and permits the 

service man to make a factory type repair, instead of using 

machine screws co replace rivets. The punch is ei'6" in diameter 
and 52" long. 

Riveting Anvil 

,---__ 

Stock No: 10988 Net Price $0.70 

The Stock No. 10988 Off -Set Riveting Anvil is a special 

anvil that permits riveting in places ordinarily inaccessible. It 

is to be used in conjunction with a riveting punch such as 

Stock No. 10987. The Anvil is j " in diameter and 34" 
long. 

Tuning Wand 

Stock No. 6679 Net Price $1.10 

The Stock No. 6679 Tuning Wand is a special alignment 
tool which makes possible the checking of alignment in all - 

wave receivers without disturbing the adjustment of the 

trimmer capacitors. The tool consists of a bakelite rod having 

a brass cylinder at one end and a special finely divided iron 

core at the other end. Inserting the brass cylinder into a coil 

lowers its inductance, while inserting the iron increases the 

inductance. From this it is evident that before adjusting 

trimmers, the adjustment may be checked by inserting each end 

of the wand into the coil. Proper adjustment is evidenced by 

a reduction in output with either end of the wand inserted into 

the coil. 

Knurled Nut Wrench 

Stock No. 10982 Net Price $1.20 

The Stock No. 10982 Knurled Nut Wrench is a special 

wrench designed for tightening or removing the knurled nuts 

such as are used with toggle type switches. These nuts arc 

ordinarily impossible to remove or tighten without marring. 
The wrench will hold a nut from ;" to 2" diameter The 

overall length is 84". 

Off -Set Screwdrivers 

Stock No. 3064 Stock No. 2930 
Net Price $0.50 Net Price $0.50 

The Stock Nos. 3064 and 2930 Off -Set Screwdrivers are 

useful for making adjustments to remote control units and 

other small screws that are inaccessible with an ordinary 

screwdriver. The No. 3064 screwdriver is 21A" long while 

No. 2930 has an overall length of 434". 

Socket Wrench 

Stock No. 10983 Net Price $1.80 

The Stock No. 10983 Socket Wrench is a special flexible 

end socket wrench designed for adjusting the alignment 
screws of the 1929 and 1930 Victor Receivers, Models R-32, 
R-35, etc. The overall length is 8r". 
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TEST OSCILLATOR 

NEW 
A 

Laboratory 
Instrument 
for Service Engineers 

\o longer must you content %ourself with a "Pest l)scillaior 
hat ing high leakage, poor calibration. un.synuuetrical modulation 
or any of the usual undesirable features of most oscillators. The 
new RC Test Oscillator overcomes these and all other features 
heretofore considered unavoidable in instruments of this type. 
While this new instrument retains the general appearance of its 
predecessors, its performance and flexibility have been improved 
to the point N here it definitely gives laboratory type performance. 

* 90 KC. to 25,000 KC. Frequency range covers all r -f and 
i -f alignment points of all receivers. Eight overlapping hands. 

* High Output. Check the table at the bottom of this page 
for the high output voltages available from titis instrument. 

* Low Leakage. Copper shielding and scientific design give 
low leakage at the minimum output position. 

* Oscillograph Jack. Single circuit jack across tuning ca- 
pacitor facilitates connection of Frequency Modulator for 
oscillograph operation. 

* Frequency Meter. Phone jack and switching gives 
operation as heterodyne frequency meter; useful for checking 
the unknown frequency of stations or oscillators. 

COMPARE THESE R. F. OUTPUT VOLTAGES 

Itang. ke. 
Switch at Low Position Switch at 

High Position 
Minimum Maximum Max. Volts 

Less Than 
90- 200 1 Microvolt 2 Millivolts 0.2 

200- 400 1 Microvolt 2 Millivolts 0.2 
400- 800 1 Microvolt 2 Millivolts 0.2 
800- 1500 1 Microvolt 2 Millivolts 0.2 

1500- 3100 5 Microvolts 1 Millivolt 0.] 
3100- 6800 IO Microvolts 1 Millivolt 0.1 
6800-14000 20 Microvolts 1 Millivolt 0.1 

14000-25000 40 Microvolts 1 Millivolt 0.1 

NET PRICE 

STOCK No. 9595 

FEATURES 
FREQUENCY RANGE 

The output frequency range extends 
from 90 KC. to 5001) h(:. by means of 
eight overlapping bands. This range covers 
all radio frequency and intermediate fre- 
quency line -tip points of all receivers. 'l'IIe 
frequency range is covered entirely In the 
fundamental frequency of the oscillator. no 
harmonics beinn used. 

MODULATION 
A separate tube modulates the radio 

frequency output with a '100 cycle sine - 
wave voltage. Compare on your oseillo- 
grapll this modulation with your present 
oscillator. There is a panel switch for 
operating the oscillator either With or with- 
out modulation. A panel jack permits 
applying an external modulating frequency 
voltage such as a beat frequency oscillator 
or phonograph output to the H.F. signal. 

OSCILLOGRAPH OPERATION 
Convenient operation with the RCA 

Oscillograph and the RCA Frequency Modu- 

14 



lator is accomplished by a sweep circuit jack and 
operation without modulation. This is a very im- 
portant feature because of the increasing popularity of 
the oscillograph method of circuit alignment. 

HETERODYNE FREQUENCY METER 
By plugging in a pair of headphones in the modu- 

lation jack, and placing the modulation switch at the 
unmodulated position, the modulator tube operates as 
a detector and the zero beat method of frequency 
checking may be used. This is very useful to amateur 
operators for checking the frequency of an unknown 
transmitting station. 

R. F. OUTPUT VOLTAGES 
A two -position toggle switch combined with a new 

variable attenuator circuit provides two ranges of out- 
put R.F. voltages. The switch gives approximately 
a 100:1 ratio of voltage change. The minimum range 
of the high position overlaps the maximum range of 
the low position, thereby giving a continuous varia- 
tion over the entire range. The approximate minimum 
and maximum ranges are given on the reverse page. 

MINIATURE MAGIC BRAIN 

mounted in a drawn copper 

The heart of the 
improved test oscil- 
lator is the shield- 
ed coil and switch 
assembly, similar to 
the famous RCA 
Victor MAGIC 
BRAIN. This unit 
includes eight coils 
and an eight -posi- 
tion rotary switch. 
all compactly 

container. High effi- 

ciency and low leakage give an output r -f voltage 
adjustable over a wide range. 

DIAL 
A variable vernier dial having an adjustable ratio 

of from 6:1 to 20:1 speed reduction is used to facilitate 
tuning. The dial reads directly in frequency, no curves 
normally being required. 

CALIBRATION 
The direct reading dial is guaranteed accurate 

+3%. However, a blank card and frame on the back 
of the oscillator permits individual calibration when 
desired. Individual factory calibration is available at 
an additional charge of $5.00. Such calibration covers 
all bands and is accurate to +Iz of 1%. 

CIRCUIT 
A tuned grid, plate modulated circuit is used which 

gives good stability over a wide range of voltage and 
climatic conditions. 

RADIOTRONS 
Two RCA -30 Radiotrons are required and included 

with all Test Oscillators. One functions as the R.F. 
oscillator and the other as the A.F. modulator. 

SIZE 
height, 8M inches (including raised handle); case 

alone, 6M inches; width, 9% inches; depth, 41A inches. 

WEIGHT 
Five pounds, including batteries. 

CASE 
The entire oscillator is enclosed in a black crinkle 

finish lacquered aluminum case provided with a 

leather handle. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

t2;k 2,921en 
RCA MANUFACTURING CO., INC., 

J1`v5nu oOn 
CAMDEN, NEW JERSEY. U. S. A. 
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Universal 
Power 

Transformers 
No longer is it necessary to "send away" for transformers for any 

make of radio receiver. RCA Universal Transformers for all makes 

of radio receivers from 1927 to 1937 have been perfected ... even 
anticipating future receiver design. 

FOR 10.14 -TUBE SETS 

Stock 

VR 
11550LIS A 

C. Q50CKLE5 

^'o rcoo, No.T 
9551551 

List 
Price, 

1 1.5 5175125 25 

I 

25251 375 375 

$6.00 
135A0ß 

i1L.M4 

5.00066 
6I663 

366105306MS 
FIL62 

now. 
5IL1 

ac 
PLATE 

FOR ALL CLASS B SETS 

Stock 
IISLOLTS 

PRIMARY 
A C 54502x01 

No. 
9552 

List 
Price, 
$6.50 

1 

725611P3 

FIL"4 

I 

ISl uOáll5 

SoA,MS 

61663 

2.5 

3.5295 
F1L'2 

25125 

3054125 

FILP I 

i t iii 

165005015 

.11 665501. 
RATE 

FOR 5 -9 -TUBE SETS 

Stock 

I PRIMARY 
11515515 C 5055000515 

9553 

List 
Price, 

1015 25251.15 2.5 2.5 335 335 

54.75 1.SANR 
FIL 

SANW, SLOPS 0E06N6.S DC 

63 FIL!2 FIL. -I PLAIE 

FOR 4 -TUBE SETS 

Stock 
No. 

9556 

List EE 
g= - 

Price, 
$2.06 

- 
E 

a-1 

Specifications 
Slotted in every conceivable position for quick attachment 

anywhere, "H" type holes are provided in the mounting lugs 
differently spaced on opposite surfaces to allow maximum flex- 

ibility in mounting. Only four types are needed for the 
large 12 -tube jobs down to the 4 -tube midgets. RCA Uni- 
versal Transformers present the solution to one of the Service 
Engineer's most 
annoying problems. 

Terminals are pro- 
vided to allow ample 
flexibility for adapt- 
ing the transformer 
to any receiver cir- 
cuit. Plenty of 
windings are avail- 
able to meet the 
requirements of 
any circuit. RCA 
Universal Trans- 
formers in four types 
fit all sets from 1927 

to 1937. 

MAXIMUM 
SIZE MEW 
NUMMER M 

DIMENSIONS 

AM NA 

HSI 
n1t 

it. 

lt 22 
31 
3* 
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Check and Triple Check 
the Uniform High Quality 

of RCA Universal Trans- 
formers 

THE old adage, "You can't tell what 

a book contains by looking at its 

covers," applies with equal force to Uni- 
versal Transformers. No Service Engineer 

can tell how a transformer has been con- 
structed by looking at it, nor can he tell 

how accurately it has been tested and 

checked. 

In preparing to manufacture and mar- 

ket a Universal Transformer, RCA de- 
termined that the Universal Transformer 
must in every way square itself with 
the RCA reputation for high quality 
parts and replacements. It must be able 

to "take it" under any and all service 

conditions that might arise. And the 

RCA Universal Transformer can. 

In the RCA production, line testing 

and inspection is the order of the 
day. Primary windings are checked for 
shorted turns. The high voltage plate 

is tested for center -tap and the total 
windings for shorted turns. Each sepa- 

rate filament winding is tested for shorted 
turns. All this testing is done before 
any of the component units are assembled. 

Next comes impregnation. The pri- 
mary and high voltage windings are heated 

to the temperature of the bath before 
immersion to assure uniform penetration. 
Impregnation is accomplished in vacuum 

tanks which remove air and moisture 

from the insulation and seal it. 

The units are then assembled and 

tests are made for voltage ratio between 
primary and all other windings before 
the core is installed. The core is then 
applied and tests are made for core loss 

and exciting current. 

At this stage of production every 
single part has been tested separately 

and then collectively. 

After final assembly of all the parts, the 

transformers are tested all over again for 
primary watts input and primary exciting 
current. And then they are tested again 

-this time automatically on a traveling 
test belt, with all possibilities of human 

error removed under conditions more 

severe than ever developed in actual 

service. 

Transformers that meet the exacting 

specifications of each of these many 

tests and inspections are considered 
worthy of the RCA name and are sold 

with the RCA guarantee. 

17 



OUTPUT INDICATOR 
ebir Stock No. 4317 

No Longer Need You 
"Peak" Receivers by Ear. 

Get an RCA Output 
Indicator 
High Sensitivity 
No burn -outs in normal use 
Has three impedances 
Use it on any receiver 
Sturdy and foolproof 
No delicate parts 
For use with any oscillator 
Attractive bakelite case 

The RCA Output Indicator is a small, compact, visual output 
indicator designed for use with an oscillator when aligning radio 

receivers. The instrument consists of a tapped step-up trans- 
former, a potentiometer, a glow tube and three binding posts for 

connecting the output of the receiver to the transformer. Three 
input impedances are available, namely, 0.6 ohm, 1.5 ohms and 

4 ohms, which cover practically all receivers manufactured. 

The instrument is used by connecting it across the leads of 

the input to the voice coil of the loudspeaker. The speaker may 
or may not be connected, as desired by the user. So connected, 

the glow tube will glow when a signal is impressed on the output 
indicator. The glow of this lamp is very sensitive, following 

variations in frequency and intensity. Naturally, this provides 

a very sensitive indicator for adjusting trimmer capacitors to 

their optimum position. 

The entire mechanism is housed in an attractive die-cast 

bakelite case. 

SPECIFICATIONS 
Dimensions - 53" x 23" x 233" 
Weight - - - - 13 Ounces 
Case - Die-cast moulded bakelite 
Lamp Rating 50-60 volts breakdown 
Transformer Rating 80:1 (maximum) 
Input Impedances O to H, 4 ohms, 

OtoL,13/ ohms, HtoL,.6ohm 
Potentiometer Resistance 

100,000 ohms 

NET PRICE $4.00 
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You can save J7.7,frie and /Jria7271 

RCA Cabinet 
Refinishing Kit 

Y OU won't call in the cabinet refinisher nearly 

so often after you get the R C A Cabinet 

Refinishing Kit. Of course you can't do every 

refinishing job with it, 

them-saving time and 

the little touch-up jobs 

1 Can Refco Oil 
1 Can Valvoline 

1 Can Tripoli 

1 Assortment Sand 

Paper 

1 Assortment Stick 
Shellac 

2 Pkgs. Aniline Stain 

Powders 

1 Touch-up Brush 

1 Spatula 

1 Rubbing Block 

1 Instruction Sheet 

but you can do most of 

money on every job. it's 

that occur most often any- 

how. Someone in the 

shop lays a hammer on 

the cabinet; a button on 

the truck driver's coat 

scratches it in delivery; 

or perhaps it has been 

marred in home demon- 

strations or while on dis- 

play in the dealer's store. 

But whatever the cause, 

you have the remedy at 

hand for use. 

A.noline Sto« 
los Colorir sheliac 

The RCA Cabinet Refinishing Kit 

does not contain all the material you 

will need for every job. For example, 

it does not contain lacquer, or a lamp 

for heating the spatula. But things 

like that are obtainable anywhere. 

Only the hard -to -obtain things have 

been included; the items you would 

have to run all over town to get, if 

obtainable at all. 

Packed in a durable leatherette 

case, measuring 912"x 412" x 2/", it 

opens like a purse. Stock No. 9546. 

Net to Service Engineers $2.90. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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Modernizing 
Phonographs 

The 

1935 Money -Maker 
for 

Service Engineers 

RCA Phonograph 
Modernization Kits 
THE phonograph is coming back into its 

own. The amazing technical perfection of 

"Higher Fidelity" Recording has revitalized 
interest in recorded music. The introduction 
of low-priced Bluebird Records has brought 

recorded music within the reach of all. 

Old Victrolas, talking machines of all 

descriptions are being modernized by alert 

Service Engineers, who realize a handsome 

profit from every sale. 

The modernization of phonographs is the 

Service Engineer's job, his opportunity for 

1935. He alone in the entire industry gets 

into the home under conditions favorable to 

the promotion of this new and profitable 
phase of home entertainment. 

PACKAGE CONTENTS 

Stock 
No. 

List 
Price 

Pickup Arm 
With 

Escutcheon 
Pickup Volume 

Control 
Input 
Trans. 

No. Type No. Impeantesd- No. Resist-anceIntoNo. 

11099 $12.10 10779 Straight 10781 200 10795 500 10414 RCA -26 

11075 10.80 8858 Straight 7394 20 6225 60 7445 General 

11076 10.54 11102 Inertia 6474 700 6475 5000 None RCA -57 

11080 13.10 11091 Inertia 6335 7 6355 200000 7529 RCA -56 

11100 5.85 6592 Midget 6592 2450 6590 5000 None RCA -77 

To make his work easy; 

to simplify his purchases 

of parts, the kits des- 

cribed on this and the 

next page are presented 

and are available at 

RCA Parts Distributors. 

Write to RCA Parts 

Division, Camden, N. J., 

for booklet, "Phono- 
graph Modernization." 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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RCA Phonograph Modernization Kits 

RCA 
Phonograph Modernization Kit 

Stock No. 11099 
Contents: 200 -ohm Pickup, Straight 

Type Pickup Arm, 500 -ohm Volume 
Control, and Input Transformer. List 
price. $12.10. 

Stock No. 3599 
MOTOR MOUNTING ASSEMBLY 

(not illustrated) , comprising one screw, 
one washer and one lock washer. This 
unit contains the three sets necessary 
for mounting the Stock No. 8989 Motor 
on the motor hoard. List price. $.30. 

Stock No. 8989 
MOTOR complete, for 60 cycles, 115 

volts. This is the same sturdy motor 
used in the highest quality of phono- 
graphs and combinations made by the 
RCA Victor Company. List price, $18.52. 

Stock No. 3391 
MOTOR BOARD SUSPENSION 

SPRING ASSEMBLY (not illustrated), 
comprising 1 bolt, 1 top spring, 1 bot- 
tom spring, 2 cap washers, 1 C washer 
and 1 nut. Recommended for mount- 
ing a motor board for Stock No. 8989 in 
a cabinet. Specially tuned springs pre- 
vent vibration being transmitted me- 
chanically to the pickup and spoiling 
reproduction. Four sets required. 
List price, 4 sets, $2.00. 

RCA 
Phonograph Modernization Kit 

Stock No. 11100 
Contents: A 2450 -ohm Midget Pick- 

up and 5000 -ohm Volume Control. For 
inexpensive installations where space 
is limited. Usually used with Stock 
No. 9038 Motor, shown directly below 
at right. List price, $5.85. 

RCA Phono- 
graph Modern- 

ization Kit 
Stock No. 11075 
Contents: 20 -ohm 

Pickup, Straight 
Type Pickup Arm, 
60 -ohm Volume 
Control, and Input 
Transformer. List 
price, $10.80. 

RCA Phono- 
graph Modern- 

ization Kit 
Stock No. 11076 
Contents: 700 -ohm 
Pickup,InertiaType 
Pickup Arm, 5000 - 
ohm Volume Con- 
trol. Due to high 
impedance of pick- 
up, no input trans- 
former is included. 
List price, $10.50. 

Stock No. 8948 
TWO SPEED TURNTABLE. Fits 

shaft of Stock No. 8989 Motor (shown 
above). This turntable adds distinc- 
tion to your work and gives it the 
stamp of modern workmanship. It is 
the same turntable used in RCA Victor 
Combinations to play both standard 
(78 R.P.M.) and long-playing (33yí 
R.P.M.) recordings. List price. $5.50. 

Stock No. 7180 
AUTOMATIC ECCENTRIC BRAKE 

(left) to stop the turntable at the 
end of a record having an eccentric 
groove. To be used with Kits Noe. 11099 
and 11075 (Pickup arms of the 
"straight type"). List price, $2.60. 

es o tfi 

Stock No. 11106 
The SHIFT LEVER used to change 

the speed of the turntable (8948) from 
standard to long playing. Not in- 
cluded with 8948. List price, $.98. 

RCA 
Phonograph Modernization Kit 

Stock No. 11080 
Contents: 7 -ohm Pickup, Inertia 

Type Pickup Arm, 20,000 -ohm Volume 
Control, and Input Transformer. 
List price. $13.10. 

Stock No. 3813 
MOTOR MOUNTING ASSEMBLY 

(not illustrated), comprising one metal 
bushing, two rubber bushings, one flat 
washer, one lock washer and one nut. 
Three sets required to mount Stock 
No. 9038 Motor (above). fist price. 
3 sets, $1.68. 

Stock No. 9038 
SYNCHRONOUS TYPE MOTOR 

WITH TURNTABLE - 115 volts, 60 
cycles. Although this motor is not 
self-starting, it serves the purpose ad- 
mirably where cost is a factor. Where 
space is limited this unit fits in easily. 
Plays either 10 or 12 -inch records at 
standard speed. List price, $8.00. 

This is the sturdy motor and turn- 
table used in the RCA Victor Record 
Player. Its small size, light weight and 
low price make it ideal for portable 
equipment or for permanent installa- 
tions in which either cost or space is the 
main consideration. 

Stock No. 6896 
AUTOMATIC ECCENTRIC BRAKE 

to stop turntable at end of record hav- 
ing an eccentric groove. To be used 
with Kits Nos. 11075 and 11099 (Pickup 
arms of the inertia type). List price, 
$2.50. 
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n. miniature .AzGeler s i? 
for every receiver... profits for Service Engineers! 

HOW YOUR customers 
how to broadcast records 

to themselves with the RCA 
Phonograph Oscillator. Pos- 
sessing all the appeal of a 

distinct novelty, but with 
RCA practicability and du- 
rability built in, the RCA 
Phonograph Oscillator will 
prove popular with Service En- 
gineers and receiver owners. 

RCA Phonograph Oscillator 
For the Service Engineer: For 
the Service Man the RCA Phono- 
graph Oscillator does two things. It 
makes additional profits for him 
through the sale of additional equip- 
ment and solves one of his toughest 
problems in phonograph moderni- 
zation work. The output from the 
pickup coil modulates the oscillator 
which is coupled to the antenna of 
the receiver. This modulated signal 
is tuned in on the receiver just like 
any broadcasting station. 

Only a few minutes are required to 
attach the RCA Phonograph Oscil- 
lator. No struggle is involved to get 
the grid bias right; no circuit changes 
to make; no impedance matching. 
Just a few simple connections are 
necessary, for which directions are 
supplied with the equipment. 

For the Receiver Owner: The RCA 
Phonograph Oscillator provides a min- 
iature broadcasting station for every 
receiver -owning home. Its fidelity 
of record reproduction is limited only 
by the qualities of the receiver to 
which it is attached. It enables the 
owner to hear his favorite artists when- 
ever he wants and as often. 

With the rapidly reviving interest in 
record reproduction, and low-priced 
Bluebird records now within the 
reach of all, a tremendous field for 
profits awaits the alert Service Man. 

This unit presents one more RCA 
profit maker for Service Engineers- 
one more trouble saver. Watch for the 
announcements of new, interesting, 
money - making, labor - saving devices 
that RCA Parts Division Engineers 
are developing now. Keep in touch 
with your RCA Parts Distributor. 

Stock No. 9554, List Price, (without tube) $7.75 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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Here's more about that money- 
making Oscillator RK -24 

THE RK -24 Phonograph Oscillator is a small 
broadcast band oscillator unit designed for 

use with the RCA Victor Record Player (Model 
R-93), it may be attached to radio sets of all 

kinds and types. In addition to its primary 
use with the R-93, it may be used also for 
attaching any type of magnetic pickup to any 
type of receiver with slight modifications 
(usually the inclusion of an input transformer). 

The primary purpose of the RK -24 Phono- 
graph Oscillator is to insure proper phonograph 
reproduction within the limits of the receiver 
in all cases, avoiding the necessity of any circuit 
changes. No longer is the Service Engineer 
worried with the problems involved in over- 
coming avoidance of hum, distortion in the 
audio system and other factors that invariably 
occur. 

FOOL -PROOF CONSTRUCTION 
The unit is of simple design and fool -proof 

construction, and may be attached to prac- 
tically any set by one unskilled in the art of 
radio service. Suitable leads with special con- 
tacts are provided for obtaining filament and 
plate power for the oscillator unit, so that 
internal wiring to the chassis is not necessary. 

Of unusual interest is its ability, through the 
use of the RCA -6A7 or 2A7 tubes, to be used 
with receivers having either 2.5 -volt heater 
type tubes or 6.3 -volt heater type tubes. For 
this reason it is sold without tube. This adapt- 
ability makes it possible to operate the RK -24 

Oscillator with practically all radio sets of the 
AC type manufactured during the last five years. 

A TRANSMITTING STATION 
The RK -24 is actually a miniature trans- 

mitting station, modulated with the output of 
the phonograph pickup. As the frequency 
range of the pickup is usually equal to or better 
than the transmission range of the ordinary 

broadcasting station and there is no intervening 
factor such as fading and distortion due to 
transmission, the phonograph quality will, in 

practically all cases, be that obtained with the 
very best possible local broadcasting stations 
to which the receiver may be tuned. 

For this reason, one will know in advance 
that the phonograph reproduction quality will 

be limited only by the capabilities of the 
receiver to which it is attached 

The simplicity of connections is such that it 
usually takes about five minutes to install. 

A TRANSFERABLE UNIT 
The RK -24 may be removed from one re- 

ceiver to another very quickly and easily. 
Optimum results will be obtained in all cases. 
Avoidance of any switching requirements in 
the radio chassis proper, as well as any circuit 
changes, such as changing of detector tube bias 
to operate them as audio amplifiers and lack of 
sufficient audio gain, are all eliminated through 
the use of the RK -24 Oscillator. 

We believe this oscillator fills a long -felt need 
often expressed by service men modernizing 
old phonographs, or service men attaching 
electric phonographs to ordinary radio sets. 
It also opens up a new field due to the simplicity 
of its connections, and the assured results 
obtained. 

ELECTRICAL SPECIFICATIONS 
Tuning Range 1400-1700 Kilocycles 
Type of Oscillator Circuit ...Hartley Oscillator 
Type of Modulation 

Suppressor Grid Modulation 
Input Voltage 0 3 Volt 
Output Impedance 30 Ohms 
Heater Current 

1.0 Ampere (2.5 V.), 0.3 Ampere (6.3 V.) 

Plate Current . . .2.0 Milliamperes at 250 Volts 
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All RCA Victor Service Notes 
... Now in Six Bound Volumes 

S 

This library contains complete service information, drawings and price lists 1923-1935 

O immediate was the acceptance of the bound 
volumes of RCA Victor Service Notes for 1931-32 
and 1933; so strong was the demand that four more 
volumes have been compiled. There are now six 
bound volumes included in the RCA Victor Service 
Library. 

The six volumes cover all RCA or Victor models 
produced from 1923 to 1936 except old Victrola 
instruments that did not contain a radio receiver. 
Complete replacement parts lists are provided for 
all models issued since 1929. 

When the Service Engineer wants technical in- 
formation on any RCA Victor model, he turns to 
the index of his bound volume; a moment later 
diagrams, parts lists and prices and service notes 
are lying flat on the table before him. 

Service Engineers who use the volumes regard 
them as their "Business Bible," not alone for the 
diagrams and drawings but for the time saving 
service information, conveniently arranged for 
every RCA Victor receiver. Schematic drawings 
can be obtained elsewhere, but the technical infor- 
mation is not so readily found. 

In addition, each volume will contain other 
valuable information such as impedance, induct- 
ance and capacity charts, and other data peculiar 
to the receivers described therein. 

A limited edition is being published and to make 
sure of copies for yourself, we suggest that you 
place your order now. 

* NET PRICE * 

$100 PER VOLUME 
F. O. B. CAMDEN, N. J. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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CONTENTS 
1923-28 

INSTRUCTIONS AND 
CIRCUIT DIAGRAMS 

RCA Radiola AR (Radio 
Frequency 

RCA Radiola 
Amplifier)T 

(Antenna 
Coupler) 

RCA Radiola RC Schematic 
Diagram and Battery Con- 

Model AA -1520 Radio Fre 
quency Amplifier 

RCA Radiola II 
RCA Radiola III 
RCA Radiola III -A 
RCA Radiola Balanced Am- 

plifier 
Radiolas III, III -A and Bal- 

Amplifier Using 

RCA Radiola 20 Battery 
Connections 

RCA Radiola 24 Battery 
Connections 

RCA Radiola 25 Battery 
Connections 

RCA Radiola 26 Battery 
Connections 

RCA Radiola 28 Battery 

RCA Radiola 30-A 
RCA Radiolas 30-A D. C., 32 

D. C. and 104 D. C. 
RCA Radiola 32 
RCA Radiola 41 
RCA Radiola 41 D. C. 
RCA Loudspeaker 100 
RCA Loudspeaker 100-A 

Victor Model 7-2 (Alhambrt 
II) and 9-1 (Florenea) 

Victor Model 7-3 and 7-30 
Victor Model 7-10 
Victor Model 7-11 and 7-26 
Victor Model VE -8-60 
Victor Model 9-2 (Borgia II) 
Victor Model 9.3 (Borgia I) 

unctions anced 
Radiotrons UX-199 and Connections RCA Loudspeaker 103 Victor Model 9-15 

RCA Aeriola, Sr., Schematic UX-120 RCA Loudspeaker 104 Victor Model 9.16 
Diagram RCA Radiola IV RCA Loudspeaker 105 Victor Model 9-18 

RCA Radiola RS (Regener- RCA Radiola V RCA RADIOLA RCA Loudspeaker 106 Victor Model 9-25 
ative Receiver and Ampli- RCA Radiola VI AND LOUDSPEAKER RCA Power Amplifier AP- Victor Model 9-40 (Borgia) 
fier) RCA Radiola VII SERVICE NOTES 935 Victor Modela 9-54 and 9-5e 

RCA Radiola AC (2 -Stage RCA Radiola VII -B RCA "B" Battery Eliminator Victor Model 9-55 Audio Amplifier) RCA Radiola Super -VIII 
RCA Radiola 16 
RCA Radiola 17 

AP.937 Victor Model 10.51 
RCA Radiola, Sr., and Type Use of UR -556 Adaptor Use of "B" Eliminator with Victor Model 10-69 

AC Amplifier Schematic 
Diagram and Battery 
Connections 

RCA Radiola IX 
RCA Radiola X 

RCA Radiola 18 
RCA Radiolas 18 D. C. andVictor 

51 D. C. 

Super VIII 
RCA "B" Eliminator AP - 

1080 

Model 10-70 
Victor Mode112-1 Cromwell) 

RCA Radiola RS and Bal. RCA Radiola Regenollex RCA Radiola 20 RCA Short -Wave Receiver Victor Model 12.2 (Tuscany) 
anced Amplifier Sale- RCA Radiola Grand RCA Radiola 25 AR -1145 Victor Model 12-15 
matie Diagram and Bat- RCA Radiolas 25 and 28 A. C. Victor Model 12.25 
tery Connections 

Model AR -1300 Radio Re- 
BATTERY 

CONNECTIONS 
RCA Radiolas 26, 24 Super - 

Heterodyne and Super VICTOR RADIO 
Victor Model 15-1 (Hyperion) 
Victor Model 10-35 

caiver RCA Radiola Super -Hetero- VIII RECEIVER AND ELEC- Victor Model E-35 
Model AA -1400 Detector dyne (Semi -Portable) Bat- RCA Radiola 28 TROLA SERVICE NOTES 

Amplifier tery Connections RCA Radiola 30 Victor Model 7-1 (Alhambra!) 

1929-30 
RCA RADIOLAS 

AND LOUDSPEAKERS 
RCA Radiolas 21 and 22 
RCA Radiola 33 
RCA Radiola 33 D. C. (110 

Volt) 
RCA Radiola 33 D. C. (220 

Volt) 

RCA Radiola 42 (also Victor 
Radio R-14) 

RCA Radiolas 44 and 46 
RCA Radiola 46 D. C. (110 

Volt) 
RCA Radiola 47 
RCA Radiola 48 (also Victor 

Radio R-15) 

RCA Radiola 60 
RCA Radiola 62 
RCA Radiola 64 
RCA Radiola 66 
RCA Radiola 67 
RCA Radiolas 80 and 82 
RCA Radiola 86 

RCA Radiolas 82 and 86 
(Remote Control) 

RCA Radiola Short -Wave 
Adaptor 

RCA Theremin 
RCA Loudspeaker 100-B 
RCA Power Amplifier AZ - 

774 -B 

RCA Magnetic Pickup ÁZ- 
1604 

VICTOR RECEIVERS 
Models R-32. RE -45, R-52 

and RE -75 
Models R-35, R-39, RE -57 
Model RE -17 

1931-32 
RCA World -Wide Antenna 

System 
RCA Victor Shield Kits 
Frequency, Impedance, In- 

ductance and Capacity 

MB -1, MB -2, and MB -3 
(Replacement Motor 
Boards) 

2-25 
2-65 

R -7A 
R-7 L. W. 
R-7 D. C. and R-9 D. C. 
SK7 

RE -18 
RE -18A 
RE -19 
RE -20 

PT -33 
R-43 
R-50 and R-55 
RAE -59 

Chart 
RCA Full -Range Test Oscil- 

SWA-2 
R-4 and R -6R-70 R-8 and R-12 

R-8 D. C. (220 -volt) RO 23 E 
-68 

lator 
RCA Tools and Accessories 

R-5 
R -5X 

R-10 
R-10 D. C. 
R-11 

RAE -26 
CE -29 

RE -73 
R-74, R-76, and R-77 

Radiotron Data Sheets R-5 D. C. R-11 Supplement M-30 RAE -79 
SR -1, SR -2, and SR -3 T-5 RE -16 P-31 Automatic Record Changing 

(Two -Speed Turntables) R-7 (Superette) RE 
MecServim 

_ 
-16A M-32 Special Service Information 

1933 
All Wave Reception 
Reception Chart 

Radiotron Data 
Station List 

R-28 BW 
R-28 BWC 

R-75 (Revised) 
R-78 

121 and 122 
140, 141, 141-E, 240 and Antenna Length Chart R.3B R -28-P RE AVR-1 Predicting Reception R -3C M-34 

-80 
RE 140 Volume Control Replace - Magnetic Activity Chart SW -3 R-37 R-38 

-81 ment 
RCA World Wide Antenna CRD-9 D.C. 

and 
R -37-P and 11-38-P 

RAE -84 
R-90 142-B and 241-B System CRD-9 A.C. RE -40 R 220 and 222 RCA Victor Shield Kits 

Frequency, Impedance, In. R -17-M RE -40-P 
-90-P 

TMV-97-A 260 

ductance and Capacity 
Chart 

R -18-W 
R-22 

R -51-B and R -53-B 
R-71 and R-72 

100 and 101 
100 and 101 (Revised) 300 

RCA Test Oscillator R25 D.C. R -71-B 110, 111 115 
310 

RCA Tools R-27 R-73 
and 

112 330 
Replacement Vibrator R-27 (Revised) R-73 (Revised) 144 331 
Dealers Kits R-28 R-75 120 

1934 
RCA Laboratory Equipment 
RCA Standard Signal Gen- 

erator Type TMV-18-D 
RCA Universal Curve Re- 

corder Type TMV-36-B 
RCA Beat Frequency Oscil- 

lator Type TMV-52-E 
RCA Field Intensity Meter 

Type TMV-75B 
RCA Regulated S.P.U. Type 

TMV-118-B 
RCA Toole and Accessories 
RCA Full Range Test Oscil- 

lator Type TMV-97-B 
RCA Output Indicator Type 

TMV-121-A 

RCA Auto Radio Accessories 
RCA Replacement Trans- 

formers 
RCA Pickup Kits 
RCA Phonograph Oscillator 
RCA Victor Bound Volume 

Service Notes 
RCA Cabinet Refinishing Kit 
RCA Radiotron Data Sheets 
RCA Victor Model R -91-B 
RCA Victor Model R-92 
RCA Victor Model R-93 
RCA Victor Model 102 
RCA Victor Model M-105 

RCA Victor Model M-107 
RCA Victor Model 112-A 
RCA Victor Model M-116 
RCA Victor Models 118 and 

211 
RCA Victor Model M-123 
RCA Victor Model 124 
RCA Victor Model 126-B 
RCA Victor Model 127 
RCA Victor Models 128 and 

224 
RCA Victor Models 135-B 

and 235-B 
RCA Victor Models 143 and 

242 

RCA Victor Models 140, 141, 
141-E and 240 (with ex- 
ternal I. F. transformers) 

RCA Victor Model 221 
RCA Victor Model 223 
RCA Victor Model 261 
RCA Victor Model 262 
RCA Victor Model 281 
RCA Victor Model 301 
RCA Victor Model 320 
RCA Victor Model 321 
RCA Victor Model 322 
RCA Victor Model 327 

RCA Victor Models 340 and 
340-E (with external I. F. 
transformers) 

RCA Victor Model 341 
RCA Victor Model 380 
RCA Victor Model 380 -HR 
RCA Victor Model 381 
Nine -Tube General Purpose 

All -Wave Receiver (AYR - 
5A) 

RCA Full Range Test Oscil- 
lator Type TMV-97-B 
Instructions 

RCA World Wide Antenna 
Installation Instructions 
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DI -POLE AUTO ANTENNA 

LIST PRICE 

$2.60 
STOCK No. 9605 

ADJUSTABLE T.- 
2 FT -To 3'1 

A "SET-UP" 
THE SERVICE ENGINEER 

Steel top autos plus this new noise -reducing 
running board antenna means profits for you 

Cash in on the new steel -top automobiles 
without antennas. Install the new noise - 
reducing RCA Di -Pole Antenna on any car 
and guarantee improved results. As sensa- 
tional in the automotive field as the famous 
RCA World -Wide Antenna is in the home 
reception field. 

The new RCA Noise -Reducer Auto An- 
tenna is an entirely new development in auto- 
mobile antenna design. It's easily and 
quickly installed on any car, gives efficient 
pickup from stations, and eliminates all igni- 
tion -noise pickup by the antenna. Its low 
price ensures a ready sale to any automobile 
radio purchaser. 

DISTANCE FROM RUNNING BOARD 
ADJUSTABLE FROM 21/2 TO 4:" 

SPECIFICATIONS 
OPERATING PRINCIPLE 

Signals are picked up by the antenna acting as a 

counterpoise and the car acting as an antenna. De- 
creasing the distance from the antenna to the road 
increases signal pickup. Noise from nearby sources 
such as ignition interference is eliminated by can- 
cellation effects caused by the shape of the antenna. 

CONNECTIONS 
A machine screw at the center of the bend in the 

rod is provided for attaching the shielded antenna 
lead from the receiver. 

MOUNTING 
Two universal type brackets are provided for 

attaching to the running board by means of the 
bolts normally used on the car. The height of the 
antenna may be quickly adjusted by the brackets to 
insure road clearance. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

UNIMPRINTED-50 Copies Free io All RCA Paris Distributors 
ADDITIONAL UNIMPRINTED COPIES -25 Cents per 100 

YOUR 3 -LINE IMPRINT HERE -100 Copies -50 Cents 
Each Additional 100 Copies -35 Cents ALL COPIES POSTPAID 
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Again...RCA LEADS 
WITH THE NEW ... 

AiIKLUAb Aa Cho 21.11.0gL 

NET PRICE 

S4G5 
COMPLETE 

With All Tubes and Standards 

I11EA5URE5 

Speed up your work with this new RCA Universal Bridge. You 

can make accurate measurements (at 1,000 CPS) of the three basic 

properties of all electrical devices -inductance, capacity and resist- 

ance-quickly and easily. Has built-in precision standards. 

INDUCTANCE . . . 100 Microhenries to 10 Henries 
CAPACITY . . 10 Micro-microfarads to 10 Microfarads 
RESISTANCE 1 Ohm to 1 Megohm 

Ggccuracq ... 5% Overall al gull Scale 
The new RCA Universal Bridge is the latest item of Test Equipment 
offered by the RCA Parts Division for the simplification and quick 
analysis of service or laboratory problems. This bridge gives a 
quick and accurate check of inductance, capacity and resistance 
over extremely wide ranges. These ranges include the low values 
that ordinary resistance and capacity meters do not check. The 
only additional equipment needed is a headphone for use as a 
null indicator. 

While many laboratories are able to make measurements of in- 
ductance, resistance and capacitance, very few are permanently 
set up to cover the extremely wide ranges of the RCA Universal 
Bridge. A small portable bridge, having such wide ranges with 
built-in standards, is an extremely useful piece of apparatus, re- 
gardless of other equipment available. 

In the Service Field, the necessity for making measurements of 
inductance, capacity and resistance arises every day. The addition 
of the RCA Universal Bridge to a service engineer's equipment 
lessens his work and increases the accuracy of observations. 

V4 SERVICE 
ENGINEERS 

EXPERIMENTERS 

LABORATORY 
WORKERS 

MANUFACTURERS 
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THEORY OF OPERATION 
The Wheatstone Bridge is a device whereby 
the value of an unknown resistor, capacitor 
or inductor may be measured by comparison 
with known standards. A bridge operates on 

the principle of a balanced parallel imped- 
ance network, measurements being obtained 
through the use of known standards 
and ratios. 

The diagram shows a parallel imped- 
ance network whereby an unknown 
may be connected in series with a 

known standard and a variable ratio 

arm A connected in series with a fixed 

arm B. A source of 1,000 -cycle A.C. 
is connected at points C and D, while a head- 
phone is connected to points E and F to in- 

dicate a balance. Such a balance is indicated 
when no sound is heard in the telephones, 
this indicating that the ratio of arm A to B 

is identical with that of the unknown to the 
standard. By calibrating the dial of variable 
arm A, the value of the unknown may be read 
directly from the dial. By properly choosing 

the value of the standards, the various 
ranges are multiples of the basic range of 1 

to 10. 
Working on the principle of impedance 

and using an A. C. source of voltage for ob- 

taining a balance, the bridge is equally adapt- 
able to measuring resistance, capac- 
ity and inductance. However, it 

should be noted that resistance 
measurements are accurate only when 
no inductance is present in the circuit, 
as the bridge has no means of distin- 

guishing any of the components of im- 

pedance. Therefore, it is not suit- 
able for measurement of the D.C. resist- 
ance of coil windings. 

Another important property of a bridge is 

that as the ratios increase there is less voltage 
present for operating the null indicator (head- 
phones). To overcome this, a two -stage audio 
amplifier, tuned to 1,000 cycles, is provided 
to increase this voltage to a suitable value for 

any balance. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

Form 32 

eb> 
2 3'n J 1 M JrI 

RCA MANUFACTURING CO., Inc., CAMDEN, NEW JERSEY, U. S. A. 

.A (.-()l'/)()IYIhU1t (lf A111e1'1('(( Jil/)ti!dI(/i"U 
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eoìnpleie . . TorIiiI/e . . Gv/-e Operaleà! 

CATHODE RAY 
OSCILLOGRAPH 

Stock No. 9545 

$8450 With RCA Tubes, Including 
RCA -906 Cathode Ray Tube 

Complete ear 
The RCA Cathode Ray Oscillograph Type TM V -122-B, 

is complete in every essential requirement for immediate use. 
It includes two power supplies (one for the Cathode Ray 
Tube and one for the amplifier), vertical and horizontal am- 
plifiers, saw -tooth frequency generator and six tubes, includ- 
ing the RCA -906 Cathode Ray Tube (3 -inch). 

2 Volts per Inch .. . 

Through the use of two wide -frequency -range high -gain 
amplifiers, the sensitivity is guaranteed at 2 volts D. C. per 
inch for both vertical and horizontal deflection. The ampli- 
fiers have flat frequency characteristics between 20 and 
90,000 cycles ± 10 per cent. The amplifier gain is approx- 
imately 10. 

20-15,000 Cycles .. . 

A linear saw -tooth timing frequency oscillator with a 
special synchronizing circuit is an integral part of the RCA 
Oscillograph. The frequency range extends from 20 to 15,000 
cycles and permits the examination of a single cycle up to 
15,000 cycles or the examination of six cycles up to the limit 
of the amplifier -90,000 cycles. Suitable switching is pro- 
vided so that either the internal timing oscillator or an 
external source of frequency may be connected to the plates 
through the amplifier. The binding posts may be connected 
directly to the plates for operation above 90,000 cycles with 
a sensitivity of 75 volts per inch. 

Beam Centering .. . 

Two screwdriver adjustments are provided for centering 
the beam on the fluorescent screen. This may be required 
because of changes in geographical location or variations in 
tubes and circuit constants. 

For Service Engineers 
Visual alignment of tuned circuits, "flat - 

topping" f. F. circuits, measuring hum and 
checking distortion in audio amplifiers are but 
few of the problems which are easily solved 
through the use of the RCA Cathode Ray 
Oscillograph. A visual presentation of prac- 
tically all alternating current circuit functions 
may be quickly and easily made. 

For Amateurs and Experimenters 
The RCA Cathode Ray Oscillograph enables 

the amateur to monitor percentage modula- 
tion, to check modulated waveform for distor- tion and examine the phase shift in audio 
amplifiers. Through its use the experimenter 
may easily and quickly arrive at the solution 
of the most difficult problem. 

For High Schools and Universities 
Now every high school and universit- may 

easily give students the benefit of visual presen- 
tation of alternating current phenomena 
through the use of an oscillograph. Studies of alternating current wave shapes and demon- 
strations of the effects of changing constants 
in circuits may be quickly and easily made. 

For Radio Dealers 
The RCA Cathode Ray Oscillograph gives the 

Radio Dealer an instrument for comparison of 
receiver characteristics and for making ex- 
tremely effective window displays. Selling -up 
from a low-priced instrument to a higher -priced 
one is much easier when the eye as well as the 
ear can note the difference in performance. 

For Manufacturers 
The RCA Cathode Ray Oscillograph it a 

valuable instrument either for receiver develop- 
ment or production testing. Better engineering 
and quicker and better tests are a direct result 
of its use in the manufacturing field. 

A Quality Product from the RCA Parts Division 
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How the Cathode Ray Oscillograph Works 
The Cathode Ray Oscillograph is a new device in the field of service equipment and its functioning may 

not be fully understood by all service engineers. Actually, its operation is extremely simple, it being merely 
a voltmeter that also records time. The following explanation covers the essential fundamental functions of 
the device. A thorough explanation is included in the instruction book which accompanies all instruments 
and which may be obtained from your nearest RCA Parts Distributor for a nominal charge. 

THE RCA CATHODE RAY TUBE THE SAW -TOOTH OSCILLATOR 

CATHODE 
/ 

FOCUSSING 
(EMITTER ANODE 

of ELECTRONS) 
NIGH 

VOLTAGE 
ANODE 

INTENSITY 
CONTROL 

GRID 

VERTICAL 
DEFLECTING 

PLATES 
HORIZONTAL 
DEFLECTING 

PLATES. 

FLUORESCENT 
SCREEN 

The heart of the Cathode Ray Oscillograph is the Cathode Ray Tube, a 
development of RCA Engineers to its present practical form. The Cathode 
Ray tube has often been called the "Electron Gun," as this describes its 
functions. The illustration shows an elementary diagram of the tube. 

For the purpose of understanding the action of the "electron gun," one 
may consider the cathode as emitting electrons which are accelerated by 
the high voltage anodes and which strike the fluorescent screen at the end 
of the tube, thereby creating light. The course of the electrons is controlled 
by the two sets of deflecting plates, one for horizontal deflection and one 
for vertical deflection. The amount of deflection, which controls the 
location of the light -spot on the screen, is a direct function of the voltage 
at any particular instant on the deflecting plates. 

From the foregoing it is seen that a pattern of light may be traced on 
the ecreen by the simultaneoue application of voltages to the horizontal 
and vertical deflecting plates. If this action is repeated twenty or more 
times per second, the retentive power of the eye is euch that the tracing 
will not be discernible and the entire pattern will be seen. 

Focusing of the light beam on the fluorescent screen is accomplished 
by adjusting the voltage on the anode nearest the cathode. The intensity 
of light is controlled by the negative voltage applied to the grid.. 

POWER SUPPLY 
The high voltage anode of 

the Cathode Ray Tube requires 
1000 volts DC for proper 
operation. Also DC voltages 
are required for the amplifier. 
The RCA -879 rectifier is used in 
a half -wave rectifying circuit for 
providing the necessary anode 
voltage for the RCA -906. The 
RCA -80, connected in a full - 
wave rectifying circuit, provides 
plate and grid voltages for the 
two RCA -57 amplifiers. While 
a single transformer is used for 
both rectifiers, individual filter 
circuits are provided. The trans- 
former is over -size to prevent 
stray magnetic leakage that 
would otherwise affect the oper- 
ation of the Cathode Ray Tube. 

/// 
The external voltage under test is always connected to the vertical 

deflecting plates. However, unless some means is provided for moving 
the beam simultaneously in a horizontal direction, a beam rising and 
falling vertically will be obtained. As this would merely give an indication 
of the maximum voltage available, a means must be provided for simul- 
taneously deflecting the beam horizontally. For this, the so-called 
variable frequency "saw -tooth" oscillator is necessary. The "saw -tooth" 
refers to the wave shape of the oscillator and is required because of the 
necessity for having the horizontal deflection increase in a linear manner 
and then abruptly return to zero and again shift across the screen. The 
frequency of the oscillator must have a definite relationship to the fre- 
quency of the voltage under test. For example, to examine one cycle. the 
saw -tooth oscillator must be the exact frequency of the voltage under test. 
If the saw -tooth oscillator is one-half of the frequency of the voltage under 
test, then two cycles will be shown on the screen at one time. 

ü'ith the saw -tooth oscillator provided in the TM V -122-B the mini- 
mum number of cycles for the highest frequency is six, being obtained 
when a 90,000 -cycle voltage is observed with the saw -tooth oscillator at 
15,000 cycles. Higher frequencies may be examined by connecting 
directly to the vertical plates and using an external timing oscillator. 

AMPLIFIERS 
The sensitivity of the 

Cathode Ray Tube is auch 
that a voltage of 75 is re- 
quired for either a vertical 
or horizontal deflection of 
one inch. Because many 
voltages used in radio cir- 
cuit. are very small, an 
amplifier has been provided 
for each set of deflecting 
plates. Both amplifiers use 
an RCA -57 tube and have a 
high gain and wide fre- 
quency range. The gain is 
approximately 40 and the 
frequency range is 20 to 
90,000 cycles ± 10%. 

Designing an amplifier 
circuit of such wide frequency range is a difficult engineering problem. 
Its solution greatly increases the flexibility of the equipment. 

Focusing 
Specí fícalions 

Amplifiers 
A special circuit with adjustable control on the front panel provide. a 

means of accurately focusing the light beam on the screen. 

Illumination 
The light intensity is auch that photographs may he easily made 
with ordinary commercial equipment. No hood is required. 

Sensitivity 
The sensitivity is guaranteed at two volts per inch. This feature' 
gives large images for small input voltages. 

Sweep Circuit 
A linear saw -tooth oscillator, adjustable from 20 to 15,000 cycles. is 

provided. A special circuit provides a positive means for synchroniz- 
ing this oscillator with the voltage under test. Binding posts are 
provided so that an external synchronizing voltage -source also may 
be used. 

Two wide frequency range amplifiers are provided, one for horizontal 
and one for vertical deflection. The amplifiers are linear from 20 
cycles to 90 kilocycles ± 10 %. The gain is approximately 40. 

Centering Adjustments 
Two screwdriver adjustments are provided at the rear of the case for 
both vertical and horizontal beam centering adjustment. 

Radiotrons Used 
1 RCA -906, I RCA -879, I_RCA-885, l RCA -80, 2 RCA -57; total 6. 

Power Supply 
Complete AC operation from110-120-volt lines. Power consumption 
50 watts. 

Size 
Height 12 I: inches (less handle), width 7 f>e inches, length 17 g inches. 

Weight 
39 pound-. 

STOCK No. 9545 NET PRICE $84.50 
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UNIVERSAL OUTPUT TRANSFORMER 
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PRIMARY SECONDARY 

SCHEMATIC CIRCUIT 

SPECIFICATIONS 

Size-Standard Model -234 ' x 211" 
x 2". 

Cased Model -21.1" x 2! s" x 3". 

Voice Coil Impedances -1 to 15 

Ohms. 

Primary Load Impedances -1,000 to 
20,000 Ohms. 

Maximum Working Potential -500 
Volts. 

Maximum Plate Current (each tube) - 
55 Milliamperes. 

Frequency Range -30 to 10,000 
Cycles. 

FOR OUTPUT TRANSFORMER 
REPLACEMENT IN ALL SETS 

Stock No. 

7852 $1 
95 List 

Price 

(Subject to the Usual Trade Discounts) 

One transformer for exact matching of all output tubes 
(either single or push-pull) to all dynamic loudspeakers. 
(Covers voice -coil impedances from 1 ohm to 15 ohms.) 

Universal mechanically as well as electrically. Angle 
bracket with slots for easy mounting on either chassis or loud- 
speaker frame. 

Wide frequency range -30 to 10,000 cycles. No dis- 
tortion caused by mis -match of tubes or speaker. 

Silicon steel core eliminates possibility of damage from 
mechanical shock or from temporary electrical overload. 

Tinned soldering terminals for quickly attaching tube and 
speaker leads. 

Baked varnish impregnation gives protection against normal 
climatic conditions. 

Low net price insures adequate profit with minimum investment. 

SPECIAL IMPREGNATED MODEL 

Foi those extreme tropical conditions of 
high temperature and humidity, RCA has 

provided a special cased model of the 

Universal Output Transformer, having 
vacuum wax impregnated windings and 
complete potting in an asphalt compound 
for protection. The case is cadmium plated 
and fitted with a Bakelite terminal board. 
Stock No. 7853-List Price, $2.42. 

32 



POWER TUBE VOICE -COIL IMPEDANCE-ONMS 
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CONNECTING THE RCA 
UNIVERSAL OUTPUT 

TRANSFORMER 
Terminal Numbers 1, 2 and 3 designate the primary start, 

mid -tap and finish, respectively, while terminals 4 to 9 indi- 
cate the various secondary taps in sequence. Always use 

the full primary winding either for a single -ended or push-pull 
power stage. In the former case, connect the plate to terminal 
1 and the plate supply to terminal 3. For push-pull circuits, 
connect the plates to terminal Numbers 1 and 3 and the 

plate supply to terminal 2. A reference to the chart quickly 
shows the proper secondary terminal for the various combina- 
tions of speaker impedances and output tubes. 

FREQUENCY RANGE OF RCA 
UNIVERSAL OUTPUT 

TRANSFORMER 

The accompanying chart shows the transformer 
frequency range with various types of tubes and 
a 4 -ohm speaker load. Obviously maximum 
undistorted output will be obtained at fre- 
quencies where the voice -coil impedance is at 
optimum value for the transformer ratio employed. 
When matching to mid -range is correct, best 
results will be ensured in that range. However, 
if matched to a higher than rated impedance, a 

decreased mid -range will result, but an improve- 
ment at the higher frequencies will be obtained. 
Often this is desirable to compensate for 
amplifier deficiencies, etc. 

OUTPUT TRANSFORMER 
FREQUENCY CHARACTERISTICS 
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ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

RCA PARTS tai DIVISION 
RCA MANUFACTURING CO., INC. CAMDEN, NEW JERSEY, U. S. A. 

33 



ehech yOUt tteu eney 

0 gt13,J3 4111:.g1M WITH THE 

PIEZO-ELECTRIC 
CALIBRATOR 

STOCK No. 9572 

Give precision to your work by calibrating receivers, test oscil- 
lators and laboratory apparatus with the RCA Crystal Calibrator. 
It enables you to do a better job, guarantee the accuracy of your 
calibration and command a higher price for your work... A crystal 
oscillator, properly ground and accurately calibrated, maintains a 
more constant frequency than any other device known. The RCA 

Piezo-Electric Crystal Calibrator, which is a special crystal oscilla- 
tor with two frequency modes, each having prolific harmonics, is an 
ideal standard for all accurate calibration work. Use it for better work. 

NET PRICE 2 El 95 COMPLETE WITH 
CRYSTAL, TUBE and 
POWER SUPPLY 

CHECKS FREQUENCIES FROM:- 
loo C TO 20,000 C IN 100 C STEPS 
1000 XC TO 50,000ICC IN 1000 KC STEPS 
GUARANTEED ACCURACY 0.05 PERCENT OF loo K C AND 1000 R C 

s -I 

90V.FOR000RIY 1D M1 
REMOVE LIMN IOORO-1000 RC 

VIIWED FROM MCO 

Schematic Diagram 

INDIVIDUAL CRYSTAL CALIBRATION 

AND TEMPERATURE AT WHICH MADE, 

FURNISHED WITH EACH INSTRUMENT. 

ACCURACY- 2 PARTS IN 1 MILLION. 

Schematic diagram of RCA Piezo-Electric Calibrator 
showing values of parts and internal connections. 
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OPERATION . . . . 
The RCA Piezo-Electric Crystal Calibrator is placed 
in operation by inserting the power plug into a 110- 

120 volt, 50-60 cycle A -C line. The Frequency Selector 
Switch is then set either at "Hi" or "Lo", depending 
on whether the fundamental frequency of 1000 Kc 
or 100 Kc is desired. The Calibrator should then be 
placed adjacent fo the receiver which may be tuned 
for the desired harmonic. 

On the higher harmonics of 100 Kc, the 1000 Kc 
steps should be used as reference points. For example, 

This same procedure will apply to other devices 

a calibration point such as 15.5 megacycles is deter- 
mined by first locating the 15 or 16 megacycle point 
andihen counting forward or backward by100Kc steps. 

When calibrating test oscillators, harmonics of the 
lower oscillator frequencies should be used to beat 
against harmonics of the Calibrator. For example, the 
10th harmonic of 360 Kc on the oscillator to be cali- 
brated will give a beat with the 3600 Kc signal from 
the Calibrator; likewise, the 10th harmonic of 370 Kc 
will give a beat with the 3700 Kc Crystal Calibrator 
signal. Interpolation between the 360 and 370 Kc points 
will give a 365 Kc point on the oscillator to be cali- 
brated if it is desired to calibrate closer than 10 Kc. 

for which an accurate calibration is desired 

SPECIFICATIONS 
Fundamental 

Frequencies . 
Accuracy of 

Calibration . 

Temperature 
Coefficient 

Radiotron Used 
Power Required 

Power 
Consumption 

Controls . 

Size 
Weight . 

100 Kc and 1000 Kc 

+0.05, 

20 Cycles per 1000 Kc per °C 
One RCA -955 (Acorn Type) 
110 -120 -Volt, 50 - 60 Cycle A- C 
(90-135 -Volt D -C plate supply 
may be connected externally for 
unmodulated operation if desired) 

2 Watts 
Hi -Lo Toggle Switch 
51/2" x 3'/8" x 25/s 

1 lb. 3 oz. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

Form 299 

2s3CC Dr912,3Celf 
RCA MANUFACTURING CO., Inc., CAMDEN, NEW JERSEY, U. S. A. 

(radio (orporaiton of America Citrl)s!(hart: 
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Frequency Modulator 

LOW PRICE 

SMALL SIZE 

LIGHT WEIGHT 

THE RCA FREQUENCY MODULATOR is a combined 
motor -driven capacitor and a -c generator designed 
primarily for aligning circuits with the RCA Os- 
cillograph and the RCA Test Oscillator. 

For visual alignment of r -f and i -f circuits in 
superheterodyne radio receivers with an oscillo - 
graph, it is necessary to have an r -f signal of vary- 
ing frequency connected to the circuit under test 
and to generate an a -c synchronizing voltage si- 
multaneously with such frequency variation. 

The three conditions necessary for visual 
alignment are: 

* The unmodulated r -f signal frequency va- 
riation must slightly exceed the resonant fre- 

- FOR ALIGNING RE- 

CEIVERS WITH YOUR 

RCA OSCILLOGRAPH 

A27.50 
NET PRICE 

STOCK No. 9558 

quency of the circuit under test. 

* The variation of this unmodulated r -f sig- 
nal must be at a greater rate than that dis- 
cernible to the eye so that a flicker will not result. 

* The r -f oscillator sweeping frequency must 
be synchronized with the horizontal "saw -tooth" 
sweeping frequency of the oscillograph. 

The RCA Frequency Modulator and a test os- 
cillator, such as RCA Test Oscillator Stock No. 
9595, satisfy these three conditions. 

A QUALITY PRODUCT FROM THE RCA PARTS DIVISION 
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FEATURES 
TWO PURPOSES-The RCA Frequency Modulator 

functions both as a sweep capacitor and as an A.C. 

impulse synchronizing generator. 

TWO RANGES-The RCA Frequency Modulator has 

two sweep capacity ranges, one of 25 to 70 mmfd. 

and one of 15 to 37 mmfd. A two -position toggle 

switch on the front panel permits choice of either 
range during operation. 

BALANCED CAPACITOR-The sweep capacitor ro- 

tor is divided into two equal sections, which are 

mounted 180° apart on the shaft, thereby giving a 

perfect balance at all angles of rotation. 

25 SWEEPS PER SECOND -25 sweeps per second 

in each direction eliminate all possibility of screen 

flicker of the projected curve. 

IMPULSE GENERATOR-To properly synchronize 

the curve on the cathode ray tube screen, a syn- 

chronizing voltage is necessary. Such a voltage is 

provided in the RCA Frequency Modulator by 

having a small A.C. generator driven from the 

sweep capacitor shaft. 

PEAKED WAVE-FORM-The output of the impulse 

generator has a very peaked wave -form instead of 

the usual sine wave of A.C. generators. Such a 

wave -form gives a very positive means of synchro- 

nizing the horizontal "saw -tooth" oscillator of the 

cathode ray oscillograph with the output of the 

receiver under test. 

OUTPUT BINDING POSTS-Two binding posts are 

provided for connecting the synchronizing voltage 

to the Cathode Ray Oscillograph. 

SPECIFICATIONS 
SWEEP CONDENSER-Two sections - High range, 

25 to 70 mmfd. Low range, 15 to 37 mmfd. Panel 
switch for paralleling these sections when the high 
range is desired. 

CONNECTING CABLE -14 -in. low -capacity connect- 
ing cable with plugs at each end. 

GENERATOR FREQUENCY-Two cycles per revolu- 
tion permit positive synchronizing for double - 
sweep alignment. 

GENERATOR VOLTAGE -1.5 volts minimum. 

MOTOR-Repulsion induction type -1550 R.P.M. 

PANEL CONTROLS -"Hi -Lo" capacity switch, 

"On -Off" switch, output binding posts and single - 

circuit jack. 

SIZE-Height 81/2 inches (including raised handle), 
case alone 61/2 inches, width 9% inches, depth 41/2 

inches. 

WEIGHT -51/ pounds. 

CURRENT CONSUMPTION -25 watts. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

RCA PARTS DIVISION 
RCA MANUFACTURING CO., INC. CAMDEN, NEW JERSEY, U. S. A. 
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RCA RK -4o ANTENNA 
List Price $550 

STOCK NO. 9631 

A scientific all -wave antenna system for 
receivers of all types and manufacture. 
Complete, ready to install. No assem- 
bling or parts required for installation. 

FACTORY ASSEMBLED 
The new RCA RK -40 Antenna is a simplified 
antenna system designed to reduce the time 
and labor required for antenna installation in 
the most difficult of lccations. It is merely 
necessary to attach each end to supports and 
make connections to the receiver. The time and 
money saved by installing this easily erected 
antenna means more business and more prof- 
its for you. The low price enables you to sell 
it to customers of more mcdest incomes. RCA 

design means more signals for your customers 
and better acceptance every- 
where. Cash in on this im- 

proved, easily erected RCA 

Antenna by recommending it 

to your customers. 

HOW IT WORKS 
The RCA RK -40 Antenna con- 
sists of a special doublet, a 

transposed transmission line, 
an antenna junction box and a 

EASILY INSTALLED 
receiver coupling unit. The antenna acts as an 
efficient pick-up medium, giving high signal 
strength over an extremely wide frequency 
range. The transmission line efficiently con- 
veys this energy from the antenna to the 
receiver, while the receiver coupling unit 
matches the transmission line to the input re- 
ceiver circuits. Such a system gives adequate 
coverage of all short- and long -wave broadcas+ 
bands and presents a minimum in installa- 
tion work in conjunction with its erection. 
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HERE'S WHAT YOU GET 
Antenna Assembly comprising: 
(a) Antenna Wire Coil 19 feet long with Strain 
Insulator attached. (b) Antenna Wire Coil 49 
feet long with Strain Insulator Attached. (c) 

Transmission Line Coil of special two conductor 
insulated cable 75 feet long. (d) Hermetically 
Sealed Junction Box to which the two antenna 
wires and the transmission line are connected. 

Receiver Coupling Unit with two links for at- 

tachment to "Ant." and "Gnd." terminals or 
clips on radio receiver. 

3 

4 

5 

Two Nail -on Porcelain Knob Insulators for carry- 
ing transmission line on side of building or other 
supporting surface. 

Porcelain -tube Lead-in Insulator for entrance of 

transmission line into building. 

Ground Clamp for attachment of ground wire to 

water pipe or to stake driven 5 to 8 feet into the 
soil. 

ORDER FROM YOUR RCA PARTS DISTRIBUTOR 

tLLI)m114Liiä onni2.uon 
RCA MANUFACTURING CO., Inc., CAMDEN, NEW JERSEY, U. S. A. 

JRtulro Corporation 0E1Aierica 
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use RCA PAsts widi gee Rei« 
RCA POWER TRANSFORMERS 

10-12 TUBE SETS 

A heavy-duty transformer 
capable of handling the 
largest of standard receiv- 
ers. Heavy core, high volt- 
age plate winding, remov- 

able end -bells and rugged 
construction make this a 

transformer oapable of 
meeting the most severe 
requirements. Stock No. 
9551 . List Price $6.00 

I Ri1M.eY 
small at see o.assl 
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CLASS B SETS 

Exceptionally high (475/ 
475) voltage plate winding 
and high current carrying 
capacity make this a trans- 
former suitable for Class 
"B" output amplifiers. Good 
regulation and the usual 
RCA features make this an 

exceptional value. Stock No. 
9552 . List Price $6.50 

5-9 TUBE SETS 

The most popular of the 
RCA Universal Transform- 
ers because it fits the great- 
est number of receivers. A 
quality transformer you can 
use on receivers of many 
types and manufacture. 
Stock No. 9553 

. . . Lilt Price $4.75 

4 -TUBE SETS 

A high quality small trans- 
former for midget four -tube 
receivers. Incorporates the 
high quality features needed 
for a transformer of this 
type. Stock No. 9556. . . 

. . List Price $2.06 

RCA UNIVERSAL OUT- 
PUT TRANSFORMER 

The RCA Universal Output Trans- 
former is designed for exact match- 
ing of all output tubes (either 
single or push-pull) to all dy- 
namic loudspeakers having voice 
coil impedances from I to 15 

ohms. Stock No. 7852 has a baked 
varnish impregnation which gives 
protection against normal climatic 
conditions. Stock No. 7853 is a 

special impregnated model for ex- 
treme tropical conditions. 
Stock No. 7852. List Price $1.95 
Stock No. 7853. List Price $2.42 

THE RCA BEAT 
OSCILLATOR 

The RCA Beat Oscillator is de- 
signed to be used for the best re- 
ception of continuous wave signals 
on either shct wave or broadcast 
type receivers. Covers all i -f fre- 
quencies from 415 kc. to 700 kc. 
Includes easily installed connectors. 
Requires 1 RCA -58 or I RCA -6D6 
(not included). Stock No. 9606. 

Net Price $7.50 

RCA PHONOGRAPH 
OSCILLATOR 

The RCA Phonograph Oscillator 
may be used to connect any type 
of magnetic pickup to any type of 
receiver without making internal 
connections. Functions on the prin- 
ciple of a miniature broadcasting 
station end may be tuned in from 
1400 kc. to 1700 kc. on the re- 
ceiver. Uses I RCA -2A7 or 
RCA -6A7 (not included). Stock 
No. 9554. . List Price $7.75 

RCA SERVICE NOTES 
The six bound volumes of RCA 
Victor Service Notes cover all 
RCA or Victor models produced 
from 1923 to 1936. Complete 
replacement parts list are provided 
for models issued since 1929. 
Net Price $1.00 per volume 
F. O. B. Camden, N. J. 

IÍ 
RCA MANUFACTURING CO., INC. PARTS DIVISION 

40 



RCA RK -40 
ANTENNA 

The RCA RK -40 Antenna is a simplified 
antenna system designed to reduce the 
time and labor required for antenna in- 

stallation in the most difficult of locations. It is merely necesasry to attach each end to 
supports and make connections to the receiver. The time and money saved by installing 
this easily erected antenna means more business and more profits for you. The low price 
enables you to sell it to customers of more modest incomes. RCA design means more 
signals for your customers and better acceptance everywhere. Cash in on this improved, 
easily erected RCA Antenna by recommending it to your customers. 
Stock No. 9631. List Price $5.50 

AOJUT03{FT. QFT DISTANCE FROM RUNNING BOARD 
ADJUSTABLE FROM 2./' TO 4: 

RCA DI -POLE AUTO ANTENNA 
The RCA Noise -Reducer Di -Pole Auto Antenna is an entirely new development in automo- 
bile antenna design. It's easily and quickly installed on any car, gives efficient pickup from 
stations and eliminates all ignition noise pickup by the antenna. It is as sensational in the 
automotive field as the famous RCA World -Wide Antenna is in the home field. Its low price 
insures a ready sale to any automobile radio purchaser. Works with any set. 
Stock No. 9605. List Price $2.60 

RCA DELUXE 
STORE ANTENNA 

The RCA DeLuxe Store Antenna reduces man- 
made static on both short-wave and standard pro- 
grams, besides picking up weak foreign stations 
seldom heard on ordinary antennas. You can 
demonstrate all -wave sets in your store, when the 
prospect's interest is high. 

By means of a unique switching arrangement, 
the antenna may be instantly connected to any 
one of four receivers merely by rotating a selec- 
tor switch knob. Helps you to compare sets and "sell -up" from low -price models. 

Stock No. 9580 Net Price $10.80 

RCA WORLD-WIDE ANTENNA KIT OF ESSENTIAL PARTS 
For dealers, service engineers, or experimenters, who 
may prefer to buy standard parts locally, the Kit of 
Essential Parts of the RCA World -Wide Antenna 
System is provided. All the advantages of the stand- 
ard Kit may be obtained by the use of this Kit plus 
antenna wire, insulators, etc., purchased locally. A 
special instruction sheet discusses results obtained 
with different lengths of antenna wire and different 
types of installations. 

Contents of Kit: I Roll Transmission Line (80 feet) 
I Receiver -Coupling Transformer. I Crossover Insula- 
tor. Stock No. 9550. List Price $5.00 

ANIENNR 

SYSTEMS 

RCA PARTS 
DIVISION 
RCA MANUFACTUR- 
ING COMPANY, INC. 
CAMDEN, NEW JERSEY, U.S.A. 
Distributors in Principal Cities 
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2.isteit ta C -N Code . , 
with this 

With titis instrument attached to a short care super- 
heterodyne home receiver, anyone can listen to the many 
continuous wave code signals thus would otherwise be 
inaudible. Also useful for tuning any weak signal by 

the sensitive "birdie" method. 

RCA BEAT 
OSCILLATOR 

AND YOUR PRESENT 

SHORT WAVE RECEIVER 

NET 
PRICE 

* The RCA Beat Oscillator is a compact, un -modu- 
lated C -W oscillator having a frequency range from 
415 kc. to 700 kc. It is designed to be used for the 
beat reception of continuous wave signals on either 
short wave or broadcast type receivers. Such recep- 
tion is accomplished by the beat oscillator hetero- 
dyning the intermediate frequency signal, thereby 
creating an audio signal which is readily heard in 
the earphones or loudspeaker of any home receiver. 
A vernier adjustment, for controlling the frequency, 
or pitch, of the beat note, is fitted with a long 
handle, thus permitting fine adjustments. The os- 
cillator may be operated with receivers using either 
2.5 -volt or 6.3 -volt tubes, and is provided with easily 
attached terminals for obtaining plate and filament 
supply from the receiver. 

$7.50 STOCK 
No. 9606 

Specifications 
* CIRCUIT. Electron -coupled, having excel- 

lent frequency stability. 

* FREQUENCY RANGE. 415 kc. to 700 kc. 

* RADIOTRON REQUIRED. 1 RCA -58 or 
1 RCA -6D6 (not included). 

* CONTROLS. Fine frequency adjustment 
and "on -off" switch. 

* SIZE. IIeight, 7 inches; width, 234 inches; 
length, 7 inches. WEIGHT: 2 pounds. 

Schematic Circuit Diagram 

RCA MANUFACTURING CO., INC., CAMDEN, NEW JERSEY, U. S. A. 
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TABLE MODELS 

MODEL 103 

MODEL 125 

È111 

'1111 4eb 

MODEL T 4-8 

MODEL T 5-2 

MODEL 117 

MODEL 128 

MODEL T 4-9 

MODEL T 6-1 

MODEL 119 

MODEL 143 

MODEL T 4-10 

MODEL T 6-9 
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TABLE MODELS 

MODEL T 7-5 

MODELS T 10-1 & T 10-3 

MODEL BT 6-5 

MODELS T 8-14 & T 8-16 

MODEL T 11-8 

MODEL BT 6-10 

MODEL T 9-9 

MODEL BT 6-3 

MODEL BT 7-8 



CONSOLE MODELS 

MODEL 214 

MODEL 242 

MODEL 263 

MODEL 225 

MODEL 243 

MODEL C 6-2 

MODEL 226 

MODEL 262 

MODEL C 7-6 
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CONSOLE MODELS 

MODELS C 8-15 & C 8-17 

MODEL C 13-2 

MODEL BC 6-4 

MODELS C 9-4 & C 9-6 

MODEL C 15-3 

MODEL BC 6-6 

MODEL C 11-1 

e 
MODEL 236 B 

MODEL BC 7-9 
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RADIO -PHONOGRAPH COMBINATIONS 

MODEL 342 

MODEL D 22-1 

MODEL D 9-19 

MODEL D 7-7 

MODEL D 11-2 
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AUTOMOBILE RECEIVERS, RECORD PLAYERS & AMATEUR RECEIVER 

MODEL M-101 

MODEL M-108 

MODEL R-93 

MODEL 2-19 

MODEL M-104 

MODEL M-109 

MODEL R-95 

MODEL ACR-136 
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CROSS-INDEX to RCA Victor, General Electric, 
Revised 

January, 1936 

RCA 
Victor 

SW -2 
R-4 
R-5 
R-5 (DC) 
R -5-X 
T-5 
R-8 
It -7 (Superette) 
R -7-A 
R-7 (DC) 
R-8 
R-8 (DC) 
R-9 

-9 (DC) 
II -10 
R-11 
R-12 
Rad. 18 
RE -18 
RE -16-A 
R -17-M 
RE -18 & RE -18-A 
R -18-W 
Rad. 18 
Rad. 21 
Rad. 22 
R -22-S 
R -22-W 
RO -23 
It -24 
R -24-A (47) 
R -24-A (2A5) 
R-27 
R-28 
R -28-B 
R -28-P 
It -28 -PB 
M-30 
P-31 
M-32 
Rad. 33 
M-34 
R-37 
R -37-P 
R-38 
R -38-P 
RE -40 
RE -40-P 
R-43 
Rad. 44 
Rad. 46 
Rad. 48 
R-50 
Rad. 51 
R-55 
RAE -59 
Rad. 60 
Rad. 62 
Rad. 66 
R-70 & R- 70-N 
R-71 
R-72 
IC -73 (47) 
R-73 (2A5) 
R-74 
R-75 (47) 
R-75 (2A5) 
R-76 
R-77 
R-78 
R-78 (2) 
RE -80 
RE -80 -SW 
Rad. 80 
Rad. 82 and 82-R 
Rad. 86 and 88-R 
R-90 
R -90-P 
91-B 
R-93 
M-101 
100 
101 
102 
103 
M-104 

G. E. 

JZ-30 
J-70 
T-12 
T -12-D 
T -12-E 
E-52 
3-75 
8-22 & S -22-X 
S-22 (Pentodes) 
S -22-D 
J-80 

S-42 
S -42-D 
S-132 
K-82 
J-85 

SZ -42-P 

BX or K-41 
KZ -62-P 
K -40-A 

B-1 
B-2 
L-50 
L-51 
JZ-835 
JZ-822 
JZ-822-A 

K-40 
K-50 
K-51 
K -50-P 
K-51-1' 
A-90 
A-81 
A-60 

B-40 
K-60 
K -60-P 
K-65 
K -65-P 
K-54 
K -54-P 
S -42-B 

T-41 
H-32 

H-72 

J-72 
J-82 
J-86 
J-83 
J -83-A 
J-100 
J-87 
J -87-A 
J-105 
J-107 
J-125. 
J -125-A 

H-31 
H-51 and 51-R 
H-71 and 71-R 
K-106 
K -106-P 
C-30 

D-50 
K-43 
M-41 
M-40 
M-42 
I)-51 

Westingkouse,and Grayóar Models 

West. 

W- R -17 
WR -14 
WR -14 (DC) 
WR -14 -CR 
WR -9 

WR -10 
W R -10-A 
WR -10 (DC) 
W R-18 
WR -18 (DC) 
WR -12 
WR -12 (DC) 
W It -15-A 
WR -15 

W R-13 
WR -13-A 
WR -26-M 

W R-16 

W R-24 
WR -24 
WR -26 

W R-27 

WR -27-P 

W R-33 

WR -28 

WR -29 

WR -4 

WR -21 
WR -19 

WR -22 

W R-20 

WE -23 
WR -25 
WR -5 
WR -6 and 6-R 
WR -7 and 7-R 

WR -93 

Vß-32 

(7ray- 
bar 

OT - -7 
4 

GC - -13 
8 
8-A 

GT -8 

98- 9 
9 
GC -14 
300 

310 

311 

500 
550 
678 

320 
100 

330 
340 
800 

700 
770 
900 

RCA (.ray - 
Victor G. E. bar 

M-105 C-41 WH -41 
M-107 C-60 
M-108 D-52 
M-109 D-72 
110 K-52 
111 K-53 WR -35 
112 L-52 WR -34 
112-A L -52-A 
114 L-53 
115 K-53-111 
M-116 B-52 WR -42 
117 M-50 
118 M-51 WR -48 
118 (Mod.) M -51-A WR -48-A 
119 M-52 
120 K-63 WR -36 
121 K-64 WR -37 
M-123 C-61 
124 M-63 
125 M-62 WR -53 
126-B C-62 
127 (DC) K-64 (DC) 
128 M-61 WR -46 
128 (Mod.) M-61 (Mod.) WR.46-A 
128-E WR -50 
135-B C-70 WR -47 
140 and 141 K-80 W R-30 
140-E and 141-E K -80-X WR -31 
142-B B-81 
143 M-81 WR -45 
143 (Mod.) M-81 (Mod.) W R -45-A 
210 K-55 
211 M-58 
214 M-55 
220 K-68 
221 M-65 
222 K -66-M 
223 C-67 
224 M-67 
225 M-655 
226 31-66 
235-B C-75 
240 K-85 
241-B B-86 
242 M-86 
243 M-85 
260 K-107 
261 K-105 
282 M-106 
263 M-107 
280 K-126 
281 M-125 
300 K-48 
301 M-49 
310 K-58 
321 M-68 
322 M-69 WR -49 
330 K-78 
331 K-79 
340 K-88 Wß .i8 
340-E K -88-X WR -39 
341 M-89 
380 M-128 
380 -HR M -128 -It 
381 M-129 

Brand Models Without RCA Victor Equivalents 
\VR -8 Westinghouse WR -6 Chassis with Clock in 

naire Cabinet. 
WR -8-R Westinghouse WR -6-R Chassis modified for 

operation in Columnaire Cabinet. 
K-82 G. E. K-62 in Clock Cabinet. 
J-88 G. E. J-82 with Manual Motor Board. 
11-91 G. E. H-51 (Modified) in Clock Cabinet. 
H -91-R G. E. H -51-R (Modified) in Clock Cabinet. 
J-109 G. E. J-100 Chassis and Automatic Motor Board. 
JZ-826 G. E. JZ-822 in Console Cabinet. 
JE -828 G. E. J-88 with Short -Wave Adaptor. 

NOTE: RCA Victor Models Without Brand 
Equivalents are not Listed 

Colum- 

Vertical 
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NOTICE 

ALL PRICES QUOTED IN THIS 

BOOK ARE SUBJECT TO 

CHANGE WITHOUT NOTICE 
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RCA VICTOR MODEL M-101 

Five -Tube, Superheterodyne Automobile Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Power Supply 6 3 Volts (Storage Battery) 

Current Consumption 5 8 Amperes 

Tuning Range 540 KC. to 1600 KC. 

Maximum Power Output 3.5 Watts (Audio) 

Undistorted Power Output 1.75 Watts (Audio) 

Loudspeaker Size and Type 6 -Inch Electrodynamic 
Pilot Lamp Mazda No. 50, 6-8 Volts 

(i) RCA -6D6 R.F. Amplifier 
(2) RCA -6A7 Oscillator and First Detector 
(3) RCA -6D6 I.F. Amplifier 
(4) RCA -6B7 Second Detector, A.F. Amplifier and A.V.C. 
(5) RCA -41 Power Output 

Alignment Frequencies 175 KC. (IF.); 1400 KC. (R.F.); 600 KC. (R.F.) 

Radiotron Complement 

Operating Controls 

PHYSICAL SPECIFICATIONS 
Height 9 Inches 

Width 9 Inches 

Depth 6 Inches 

(1) Station Selector 
(2) Volume Control-Battery Switch 

GENERAL DESCRIPTION 
This receiver represents the results of thorough 

development, design, and substantial manufacture. 
Noteworthy technical improvements have been ap- 
plied in achieving marked advantages of installation, 
operation, and efficiency of performance. 

New engineering features incorporated in this 
instrument are: the inclusion of ignition suppression 
means within the circuits of the receiver; a "plug-in" 
type of synchronous rectifier -vibrator for obtaining 
high voltage plate supply; and a "stream -lined" 
control unit. 

The receiver is compactly constructed without 
sacrifice of electrical efficiency. Mounting supports 
consist of three r4 -inch studs, which lessen the dangers 

of the set vibrating as a unit, but rather maintaining 
the same rigidity as the structure to which it is attached. 

The main operating controls are located on the 
remote -control unit, which normally mounts on the 
steering column. 

The tonal quality of this receiver is especially 
notable. Its uniformly efficient loudspeaker is mounted 
in such a manner as to obtain the correct baffle area, 
while further desired acoustic qualities are produced 
by proper placement of vent holes and logical me- 
chanical layout of the speaker and receiver housing. 
The design of the r -f circuits, a -f circuits and loud- 
speaker is based on the relation of each to the over- 
all response; the desired fidelity balance resulting 
from the total effect of the combined system. 

51 



DESCRIPTION OF ELECTRICAL CIRCUIT 

The electrical arrangement of the receiver is pictured 
in the schematic of Figure 2. A corresponding wiring 
layout is shown in Figure 3, where the actual physical 
relations of parts and coding of conductors are 

given. 

Five Radiotrons are used, forming the total tube 
complement around which the superheterodyne circuit 
is built. In sequence, there is an r -f stage, a dual first 

detector -oscillator stage, a single i -f stage, a second 

detector -audio amplifier-a.v.c. stage, and a pentode 
output stage. Five tuned circuits operate upon the 
desired signal to strengthen its magnitude and reject 

the undesired signals and interference. 

Current for operation of the receiver is obtained 
from a standard 6.3 volt storage battery. This current 
is filtered through several chokes and by-passed to 
ground by a number of capacitors before being applied 
to the Radiotron filaments and the high voltage con- 
version unit. The number and arrangement of the 
filter elements are such as to gain a very great reduction 
in the amount of interference conducted into the r -f 
circuits by the current supply wiring. 

The following describes the functions of the various 
stages of the receiver: Beginning at the antenna 
circuit, there is a special transmission line and "noise 
filter" circuit, which, in conjunction with the tuned 
input system, acts selectively to the entire broadcast 
range and drastically attenuates signals and interference 
outside the limits of the band (540-1600 kc.). These 
properties of the filter circuit and minimizing of 
primary to secondary capacity coupling in first r -f 
transformer cause a very great reduction of the ignition 
noise present when the car is in operation. The ground 
of the input coil does not appear at the usual point on 
the chassis frame, but instead is extended as part of 
the antenna transmission line lead-in to the outer 
termination of the shield, where it grounds to the 
frame of the car. This arrangement prevents r -f dis- 
turbances which are circulating in the car frame 
(ground) from becoming mutual to the receiver input. 
The characteristics of the transmission line section of 
the antenna lead-in are such as to favor the operation 
of the noise filter. Its distributed capacitance due to 
length, conductor sizes, insulation, etc., is of such 
value as to operate with the inductance and capacitance 
elements of the input system to obtain a "band-pass" 
filtering effect. The filter has an acceptance band be- 
tween 540 kc. and 1600 kc., and sharply defined cut-off 
below and above these two limits. It is generally 
possible, because of this input arrangement, to dispense 
with the usual spark -plug and distributor suppressors 

without encountering substantial ignition interference 
on latest types of cars. 

The signal is passed from the input coil by trans- 
former action to the r -f stage control grid. An RCA - 
6D6 at this point performs the function of an r -f 
amplifier, its super -control property being adapted as 
means of preventing cross -modulation and securing 
a wide range of volume control. The first (front) 
section of the tuning condenser is connected to 
sharply tune the secondary of the antenna coupling 
transformer. 

A second r -f coupling transformer transmits the 
signal to the following receiver stage, which comprises 
a combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA -6A7 
Radiotron. By proper arrangement of the several 
elements within this tube, a local oscillator system is 

established, which generates the correct frequency and 
causes it to mix with the incoming signal. The 
difference frequency beat (i -f) of these two combined 
signals is amplified by the tube and transferred by a 

closely coupled transformer to the intermediate fre- 
quency amplifier tube, an RCA -6D6. Both windings 
of this i -f transformer are tuned by trimmers. The 
second í-f transformer which joins the RCA -6D6 
tube to the second detector stage has only one trimmer, 
that being in shunt with its primary winding. 

The RCA -6B7 second detector stage receives the 
i -f signal on its diode plates. Detection takes place as 
a result of the rectifying action of the diodes and 
develops a current through resistors R7 and R17. 
The d -c voltage drop in the resistance R7 plus R17 is 
used for automatically regulating the control grid bias 
of the r -f and first detector stage, and thus the amplifi- 
cation becomes dependent upon the signal strength. 
This process (a.v.c.) compensates for fading signals 
and reduction of signals due to change of antenna 
direction and shielding effects of buildings, bridges, 
etc. A smaller portion of the d -c voltage obtained by 

detection is tapped from the juncture of R7 and R17 
and carried to the control grid of the i -f stage. This 
likewise furnishes automatic volume control. 

The audio and d -c components of the detected 
signal are selected from the manual volume control 
resistor (R17) by its movable arm, and applied to the 
control grid of the RCA -6B7; amplification results 
and the signal passes on to the power output stage. 
The d -c applied to the grid prevents overload as the 
volume control is advanced. A resistance -capacitance 
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coupling system conveys the signal from the second 
detector stage to the RCA -41 output tube. 

The power amplifier stage delivers to the loud- 
speaker a high level audio signal. Correct matching 
relations between the speaker and output stage are 
maintained by the output transformer. 

Heater connections of the Radiotrons are wired 
multiple, and supplied through a carefully filtered 
system. One heater terminal of each tube is 

grounded. 
High voltage for plate and bias supply is generated 

by inversion, transformation and mechanical rectifica - 

SERVICE 
The general mechanical layout of the receiver is 

judiciously arranged to facilitate tests, adjustments and 
repairs that may become necessary. All pertinent 
information needed for proper servicing is presented 
by the schematics, wiring diagrams and the text of 
this booklet. Resistor and capacitor values are shown 
adjacent to their respective parts on the diagrams. 
Note that d -c resistances are given for all inductive 
coils and windings. 

LINE-UP ADJUSTMENTS 
As in all standard receivers, this instrument muse 

be in correct electrical alignment in order to obtain 
maximum efficiency and best quality of performance. 
The circuits should be re -aligned after each major 
servicing or repair operation, and whenever there are 
positive indications that the adjustments have deviated 

INTERNAL CONNECTIONS OF 
SPEAKER 

Figure i-Loudspeaker Wiring 

from normal by ordinary usage. These indications will 
be present together and will have the nature of low 
sensitivity, poor tone quality, and irregular double - 
peaked tuning. 

The important requirements in re -adjusting the 
line-up trimmers are the use of proper oscillator and 
indication equipment and adherence to a definite pro- 
cedure. Certain standard service instruments, useful 

tion; these three functions occurring in the "synchron- 
ous rectifier -vibrator." This vibrator is adapted for 
convenient removability by having its base constructed 
for "plug-in" mounting. Simple means are provided 
for correcting the vibrator input to agree with the 
ground polarity of the car by having the vibrator 
reversible. The vibrator may be inserted in two 
possible positions. As normally shipped, it is plugged 
in to operare with "positive" car ground. On a car 
having "negative ground," it will be necessary to 
withdraw the vibrator, rotate the unit 180 degrees 
and re-insert into the new position. 

DATA 
for receiver adjustments, have been devised and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 

(1) PREPARATORY DETAILS 

(a) Dial Calibration-The tuning -condenser flexi- 
ble shaft operates the dial pointer through a gear 
mechanism within the control unit. To adjust their 
mechanical relations so that accurate scale calibration 
obtains:-Rotate the station selector knob until the 
variable tuning capacitor is at full mesh, which will 
carry the dial pointer to its minimum frequency posi- 
tion; then remove the tuning knob, loosen the set 
screw in the bushing and rotate the bushing until the 
pointer sets exactly opposite the last radial line at the 
low frequency end of the scale. (The line referred to is 

the second one counter -clockwise of the 550 kc. mark.) 

(b) General Procedure-The "Output Indicator" 
should be attached to the voice coil circuit of the 
loudspeaker, and for each adjustment, the oscillator 
output increased until a noticeable registration or glow 
occurs on the indicator. The signal from the oscillator 
should be held as low as possible consistent with get- 
ting a good indication, with the receiver volume con- 
trol set at its maximum position. This method of 
procedure prevents the automatic volume control 
from affecting the adjustments. 

(2) I. F. ADJUSTMENTS 
Three trimmers are provided in the i -f system, two 

on the first transformer and one on the second trans- 
former. The locations of the adjustment screws are 

shown in Figure 4. 

(a) Tune the "Full Range Oscillator" to 175 kc. 
and connect its output to the first detector 
control grid and chassis ground. Tune the 
station selector to a point where no signals 
are received. 
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(b) Tune each of the trimmer capacitors, C17, 
C14 and C13, in order. C17 should be set 
for maximum (peak) output. C14 and C13 
should be roughly adjusted for maximum 
output and then carefully "trimmed" so that 
a flat-topped response is obtained. This may 
be checked by shifting the external oscillator 
frequency through a range two kilocycles each 
side of 175 kc. and noting whether or not the 
receiver output remains substantially constant. 

(3) R. F. DETECTOR AND OSCILLATOR AD- 
JUSTMENTS 

Three high -frequency adjusting capacitors are pro- 
vided for alignment at 1400 kc., and one trimmer is 
used for the low frequency line-up at 600 kc. The 
"Full Range Oscillator" should be connected to the 
antenna -ground input at the outer end of the lead-in 
shield through a 300 -ohm series resistance in the 
antenna side. 

(a) Tune the external oscillator to a frequency of 
1400 kc. and turn the station selector knob 
until the dial pointer is at the 1400 kc. scale 
marking. 

(b) Adjust the oscillator trimmer, C10; the 
detector trimmer, C7; and the r -f trimmer, 
C3, for maximum (peak) receiver output. 

(c) Sec the external oscillator to a frequency of 
600 kc. and rotate the station selector until 
this signal is accurately tuned on the receiver. 
Adjust the oscillator trimmer C8, simultane- 
ously rocking the tuning condenser slowly 
through the signal until the maximum ob- 
tainable output results from the two combined 
operations. This adjustment should be made 
irrespective of dial calibration. 

(d) Recheck the adjustment of the 1400 kc. oscil- 
lator trimmer, as in (b), to correct any 
reflective errors caused by the procedure 
of (c). 

RADIOTRONS 
Under ordinary usage within the ratings specified 

for voltage supply, tube life will be consistent with 
that obtained in other applications. Their deteriora- 
tion and approach to failure is usually evidenced by 
noisy or intermittent operation, loss of sensitivity 
and distorted tone quality. 

It is not feasible to test the Radiotrons in the 
receiver sockets, due to likelihood of errors being 
caused by the associated circuits. Their removal and 
check with standard tube -testing apparatus is there- 
fore advisable. 

In this receiver the Radiotrons are compactly 
placed and snugly fitted into tight -gripping sockets to 
protect against vibration and to insure positive 
electrical connections. They should be withdrawn by 
exerting a direct pull on the tube. 

To replace the tubes having the form -fitting 
shields, attach the shield to the tube and orient the 
grid lead opening in proper relation to the tube base, 
and insert the tube into its socket so that the shield 
clamps slide into their correct position on the outer 
surface of the shield. 

CIRCUIT VOLTAGES 
The voltages indicated at the socket contacts on 

Figure 4 will serve to assist in analyzing defective 
circuit conditions. The values specified should hold 
within ±20% when the receiver is normally opera- 
tive. They are actual operating values and do not 
take into account inaccuracies due to voltmeter re- 
sistance. A meter having a multiplier of at least 1000 
ohms per volt should be used, and the amount of 
circuit resistance shunted by the meter resistance duly 
considered when the two are comparable. 

SYNCHRONOUS RECTIFIER -VIBRATOR 
The vibrator power unit used in this receiver is of 

rugged design and construction. It has been carefully 
adjusted by means of special equipment to insure 
quiet operation over an extensive period of life. No 
adjustments should be attempted on a vibrator sus- 
pected to be in defective condition, but a renewal 
installed. A convenient plug-in base is provided for 
effecting a quick replacement. 

SPEAKER CONE ALIGNMENT 
In the event the cone coil becomes misaligned, it 

will be necessary to correct its position by an adjust- 
ment provided on the speaker assembly. A small 
round -head brass screw installed on pole piece ad- 
jacent to the terminal strip is used to clamp the cone 
coil mounting. To center the cone, loosen the screw 
and insert a small 14g" rod or nail into the hole next 
to the screw and pry the coil mounting into the posi- 
tion giving normal speaker operation. The screw 
should then be retightened. 

TUNING CONDENSER DRIVE 
Smooth control should be obtained over the entire 

tuning range of the variable condenser. If there is 
any irregularity noticed, the following corrective 
steps should be taken: 

Check the action of the gear mechanism for presence 
of binding or backlash at every point within the 
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tuning range. A bind may be due to improper mesh be- 

tween the small pinion gear and large gears on the 
rotor shaft. To correct such a condition, remove the 
coupling on the pinion of the tuning gear, insert a 

screw -driver through the hole in the case and loosen 
the two screws holding gear plate. The mesh of the 
gears should be adjusted to a position which gives 
smooth operation. 

Gear back -lash is prevented by the compression 
spring between the large gears on the rotor shaft. To 
check for this back -lash, rotate the pinion slowly in 

both directions, observing the free gear (on rotor 
shaft) carefully to determine if it shifts without 
turning the rotor. 

MISCELLANEOUS SERVICE HINTS 

If back -lash is apparent, the large gear assembly 
should be removed and the free gear moved (against 
the spring compression) 2 to 312 teeth in relation to 
the fixed gear and the assembly slid in place on the 
shaft and in mesh with the pinion. The set screws 
should then be securely tightened. 

(a) The grounding of the outer end of the antenna 
lead shield is quite critical, in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car frame, determined by experiment 
for each individual installation. 

"GNO:. 

,18 _4 I 

C-3 ¡ C-7 4 C -IO 

ANT. R. F. 

7 

6.3V. 

®®\ i 

C-14 C -i3 

5T. 

I. F. TRANS. 

OS C. 

(b) In some cars, ignition interference may be intro- 
duced through lack of antenna lead shielding. In such 
came, a shield should be placed over the exposed sec- 
tion of antenna lead and carried as near as possible to 
the actual antenna. It should be solidly grounded. 

(c) Interference in the form of a grating scratch 
may arise from static collecting on the front wheels of 
some cars due to road surface friction in dry weather. 
The insulation caused by the grease of the wheel hub 
enables this action to develop. A number of devices 
are available through automotive supply dealers 
which are designed to eliminate this type of trouble. 
They all serve to form a grounding tie between the 
hub and the axle, and thus drain the static to the 
frame of the car (ground). 

(d) If the flexible tuning shaft is installed so that 
it protrudes through the insulating coupling at the 
receiver end and makes intermittent contact with the 
metal of the pinion gear, some r -f disturbance will 
result. The shaft should therefore be inserted into the 
coupling just far enough to be properly secured by the 
set screw. 

(e) The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequently have a bearing on the amount 
of ignition noise received. 
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Figure 4-Trimmer Locations and kadiotron Socket Voltages to Ground 
(Measured at 6.6 volts battery supply-Volume Control Maximum-No Signal) 
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REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 5132 Resistor - 47,000 ohms - Carbon type - 
4993 Bumper -Rubber bumper -Used under vari- 

1/10 watt (R7) -Package of 5 $0.75 
able condenser bracket assembly -Package 5029 Resistor - 56,000 ohms - Carbon type - 
of 5 $0.25 / watt (R4) -Package of 5 1.00 

4244 Cap -Grid contact cap -Package of 5 .20 3118 Resistor - 100,000 ohms - Carbon type - 
4955 Capacitor -Adjustable capacitor (C8) .48 'a watt (R1) -Package of 5 1.00 

5021 Capacitor -80 mmfd. (C12) 22 
5027 Resistor - 150,000 ohms - Carbon type - 

5078 Capacitor -265 mmfd. (C9, C30, C33) .24 5035 
(R9 ) -Package of 5 watt 

Resistor - 560,000 o0 hmms -Carbon type - 1.00 

4248 Capacitor -300 mmfd. (C18, C34) .22 34 watt (R10) -Package of 5 1.00 
4882 Capacitor -.01 mfd. (C21) .20 3033 Resistor -1 megohm-Carbon type-/ watt 
4858 Capacitor -.01 mfd. (C19) .25 (R20) -Package of 5 1.00 

4791 Capacitor -0.1 mfd. (C4, C16) .24 5131 Resistor -2,200,000 ohms -Carbon type - 
4885 Capacitor -0.1 mfd. (C36) .28 5129 

1/10 watt (R6) -Package of 5 

Ring-Radiotron shield ring -Package of 5 

.75 

.10 
4886 Capacitor -.05 mfd. (C15) .20 

3584 Ring -Retaining ring for antenna, r -f, or 
5019 Capacitor -.5 mfd. (C32) .42 oscillator coils -Package of 5 .40 
4960 Capacitor -.5 mfd. (C20) .46 3623 Shield -Antenna, r -f, or oscillator coil shield. .30 
4961 Capacitor -8.0 mfd 1.28 4953 Shield -First intermediate frequency trans - 
4964 Capacitor pack -Comprising two .02 mfd. former shield .24 

capacitors (C28, C29) 1.02 4956 Shield -Second intermediate frequency trans - 
5016 Capacitor pack -Comprising two .05 mfd. former shield .30 

capacitors (C1, C5) .26 5037 Shield-Radiotron shield .15 
4958 Capacitor pack -Comprising one 3. mfd., 4946 Socket -6 -contact Radiotron socket .18 

one 10. mfd. and one 4. mfd. capacitors 
(C22, C24, C26) 1.34 4959 Socket -6 -contact vibrator socket .18 

5020 Clamp -Metal clamp with screw -For an- 4947 Socket -7 -contact Radiotron socket .18 
tenna filter shielded cable -Package of 5... .14 4951 Transformer -First intermediate frequency 

5074 Clamp-Radiotron shield clamp .14 transformer (L7, L8, C13, C14) 1.26 

4950 Coil -Antenna coil (Ll, L2) 74 4952 Transformer -Second intermediate frequency 

4958 Coil -Choke coil (L12) 14 
transformer (L9, LSO, C17) 1.76 

4969 Coil -Choke coil(15 turns-approximately4957 
23 inches -length) (L17) .14 7859 

Transformer -Output transformer (T2) 
Transformer -Vibrator transformer (T1) 

1.18 
2.02 

6967 Coil -Oscillator coil (L5, L6) .52 7857 Vibrator -Complete (L15) 5.64 

6966 Coil -R. F. coil (L3, L4) 80 5018 Volume control (R17, S1) 1.00 

4948 Condenser -3 -gang variable tuning condenser 
(C2, C3, C6, C7, C10, C11) 3.81 CONTROL BOX ASSEMBLIES 

4954 Filter -Antenna filter (L18, C35, R25) 1.46 4987 Bezel -Station selector dial bezel .42 
4972 Lead -Power lead with male section of con- 7865 Box -Control box -Complete 3.86 

nector-Chassis end .20 7864 Bracket -Mounting bracket and rear section 
7766 Lead -Power lead with clip and female sec- of control box housing .30 

tion of fuse connector .30 4988 Crystal -Station selector dial crystal .38 
4966 Lead -Single connector dial lamp lead- 4989 Dial -Station selector dial .20 

With female section of connector -Chassis 4981 Gear -18 -tooth intermediate drive gear .15 end 30 
4978 Gear -Indicator drive gear and shaft .42 

4962 Reactor (L14) .88 7862 Housing -Front section of control box hous- 
4963 Reactor (L13) .38 ing .28 
5034 Resistor -56 ohms -Carbon type- r, watt 7863 Housing -Center section of control box 

(R15, R16) -Package of 5 1.00 housing .32 
5030 Resistor -470 ohms -Carbon type-/ watt 4990 Indicator -Station selector (pointer) indicator. .10 

(R2) -Package of 5 1.00 4985 Knob -Station selector or volume control 
5031 Resistor -680 ohms -Carbon type-/ watt knob -Package of 5 .62 

(R5) -Package of 5 1.00 4991 Lamp -Dial lamp -Package of 5 .74 
5026 Resistor -680 ohms -Carbon type -1 watt 7866 Plate -Bearing plate assembly -Comprising 

(R11) -Package of 5 1.10 plate, gear and shaft, volume control shaft, 
5175 Resistor - 5600 ohms - Carbon type -34 station selector shaft, pinion and spring.... 1.22 

watt (R3) -Package of 5 1.00 4986 Screw -Oval fillister head machine screw - 
5176 Resistor - 39,000 ohms - Carbon type - Fastens bracket and center section of con- 

! 1 watt (R13) .22 trol box housing -Package of 5 .25 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

5042 Screw -No. 8 -32 -1 -inch headless set -screw 7869 Cover -Bottom cover of receiver housing 
for station selector or volume control shaft assembly $0.32 
-Package of 10 $0.25 4999 Screw -No. 8 -I4 -inch slotted hex head self - 

4983 Shaft -Station selector drive shaft .16 tapping screw -Used to assemble housing 
4979 Shaft -Volume control drive shaft .16 -Package of 5 .12 
4984 Socket -Dial lamp socket .16 
4982 Spring -Holding spring for station selector MISCELLANEOUS PARTS 

or volume control knob -Package of 10 .26 4287 Body body -Antenna connector -Package 
of 10 4980 Spring -Tension spring -Package of 5 .15 .40 

5011 Strap -Control Box Mounting Strap .25 4289 Body -Fuse connector body -Package of 10.. .35 

FLEXIBLE SHAFT ASSEMBLIES 
5188 Cable -Two conductor antenna cable approxi- 

mately 40, in. long with male section of 
5000 Bracket -Volume or tuning condenser flexible connector .40 

shaft bracket -Bracket mounted on housing . .30 4288 Cap -Antenna or fuse connector cap -Pack - 
4994 Nut -Knurled locking nut for condenser drive age of 10 .36 

or volume control flexible shafts .10 5025 Capacitor -0 5 mfd. generator capacitor .40 
7854 Shaft -Tuning condenser -Flexible (steering 6516 Connector -Fuse connector complete .16 

column) drive shaft -3M inches long.... 1.08 3466 Connector -Antenna lead-in connector .16 
7856 Shaft -Volume control or tuning condenser- 

Flexible (dash mounting) drive shaft - 4973 Coupling -Tuning condenser shaft coupling .30 

94 inches long .58 4974 Coupling -Volume control shaft coupling... .36 
7855 Shaft -Volume control -Flexible (steering 4286 Ferrule -Antenna or fuse connector ferrule 

column) shaft -288 inches long 1.00 and bushing -Package of 10 .38 
5023 Fuse -15 -ampere -Package of 5 .40 

REPRODUCER ASSEMBLIES 4290 Insulator -Fuse connector insulator -Pack - 
4970 Cable -3 -conductor reproducer cable 1.02 

age of 10 .35 

9602 Cone -Reproducer cone (L16) 75 
4975 Lead -Dial lamp lead -Control box end.... .38 

9576 Housing -Reproducer housing -Top cover 
of receiver 1.08 

3903 Screw -No. 8 -32 -3/16 -inch headless set - 
screw for couplings -Package of 20 .36 9577Package Reproducer -Complete (L 11, L16) 4.32 

4284 Spring -Antenna or fuse connector spring- 
of 10 .30 

4995 Screw -Reproducer mounting screw -Pack- 4992 Stud -Receiver mounting stud and nuts - 
age of 10 .15 Package of 3 .22 

7868 

HOUSING ASSEMBLIES 

Case - Receiver housing assembly - Com- 

5064 Stud -Variable condenser bracket mounting 
assembly comprising one stud, one bushing, 
one washer, and one lockwasher it 

plete 1.76 5024 Suppressor -Distributor suppressor .38 
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RCA VICTOR MODEL 103 

Four -Tube, Two -Band, Superheterodyne A. C. Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Voltage Rating 105-125 Volts 
Frequency Ratings 25-60 or 50-60 Cycles 
Power Consumption 40 Watts at 115 Volts 
Number and Type of Radiotrons 1 RCA -6A7,1 RCA -6F7, i RCA -41, 1 RCA-1V-Total 4 

Tuning Frequency Ranges 540-1500 K. C. and 1600-3500 K. C. 
Intermediate Frequency 460 K. C. 
Maximum Undistorted Output 1 9 Watts 
Maximum Output 3 Watts 
Line-up Frequencies 460 K. C., 600 K. C. and 1400 K. C. 

Height 
Width 
Depth 
Weight 

PHYSICAL SPECIFICATIONS 
Over -All Dimensions 

13g Inches 
Inches 

7/ Inches 
Approximately 14 Pounds 

Weight Packed for Shipment Approximately 16 Pounds 
Number of Controls Four 

GENERAL DESCRIPTION 

This receiver is a four -tube Superheterodyne, 
incorporating such special features as an electro- 
dynamic loudspeaker, wide range of tuning, a 
two -position tone control and illuminated dial. 
Unusually efficient performance is obtained from 

the characteristics of the Superheterodyne circuit, 
including high sensitivity, good selectivity and 
pleasing tone quality. Four operating controls of 
the knob type, all appearing on the front of the 
cabinet, are provided. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

The first stage is a combined detector and oscillator 
using an RCA Radiotron 6A7. The two functions are 
obtained through means of individual tuned circuits. 
On the detector tuning coil a tap is made, so that a 
portion of the coil can be short-circuited by switch 
contacts and thus extend the tuning of the receiver to 
the higher frequency range. The oscillator second 
harmonic is used to produce the intermediate frequency 
for the upper tuning range. The oscillator circuit is 
arranged to have the low -frequency trimmer capacitor 
attached in series with the inductance, permitting 
accuracy in its adjustment to be easily secured, and to 
give a more uniform sensitivity over the tuning range. 

In the following stage, the I. F. amplification and 
final detection take place in the dual-purpose RCA 6F7. 

The input section of this tube constitutes a screen -grid 
I. F. amplifier, with the output elements arranged to 
perform as a triode detector. 

One RCA -41, a Pentode type, is employed in the 
audio output stage. 

The rectifying unit consists of an RCA -1-v, a 
cathode -type, half -wave tube. Its high voltage is 
supplied from the power transformer secondary, which 
is a single winding tapped at various points for fur- 
nishing heater current to all Radiotrons of the receiver. 
The heater of the RCA -41 stage and the pilot lamp 
are supplied by one section of the secondary winding; 
and the remaining three heaters are connected series to 
receive supply from a 19 -volt section of the same 
winding. 
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SERVICE 
(I) ALIGNMENT PROCEDURE 

Locations of the alignment condensers are indi- 
cated on Figure 3. There are five adjustments necessary. 
Before attempting to align the receiver, the antenna 
must be disconnected to obviate any interference that 
may be caused by pickup on a local station. The ad- 
justing should then be performed in order as follows: 

(a) First I. F. Transformer-Connect the output 
of an external oscillator, which is set to pro- 
duce a 460 KC. signal, from the RCA -6A7 
detector grid to chassis -ground. Tune the 
primary and secondary trimmers C-11 and 
C-12, respectively, for maximum receiver 
output. 

(b) Receiver Oscillator and Detector-Two ad- 
justments are provided. The first is accom- 
plished by feeding a 1400 KC. signal from an 
external oscillator into the antenna -ground 
terminals. Set the tuning dial at 1400, and 
adjust the two trimmers of the tuning con - 

600 AC. QSC/LL7TOQ 
TiP/MME.P GbNDENSE,P 

DATA 
denser for maximum receiver output. For the 
second oscillator adjustment, a signal of 
600 KC. is required from the external source, 
fed into the antenna -ground connections. The 
trimmer for this frequency appears on the 
rear of the chassis. Adjust this trimmer, 
simultaneously rocking the tuning condenser 
through the signal, until maximum receiver 
output is obtained. Reading of the dial should 
fall within reasonable limits of accuracy at 
the 600 KC. point. 

(2) VOLTAGE READINGS 
In Figure 3, voltage values from tube contacts to 

ground are shown. They are the actual operating 
values and should be checked with the tubes in place. 
The table of Figure 4 lists the operating voltages and 
currents, referred to cathode, and measurable by 
means of a socket adaptor or set analyzer. 

CHAss/s /PEAR VIEW 

6OO KC. OSC. 
7Q/MMEP COND. 

L 

6.3v. AL 

+150V. 
+2pV. OV. 

1! 

t100V. 
I I +2 6:OV. 

1 I Czsp, I 1 

L 

1400 ,r.C. OSC. ' 
7Q/MMEQ COND. 

/sr DET. 
7Q/MME.1? LY.YVD. 

6.3V. AC 6.3V. AC 

+350V. 25V.AC 
+2 5V. 335 AC 

()VV.I +2415V.(R75.) 

ON 70P S/DE 
OF CNi4SS/S. 

1 

Figure 3-Line-Up Capacitor Locations and Miscellaneous Voltages at gadiotron Sockets, 120 -Volt, 
6o -Cycle Line-Volume Control at Maximum-No Signal 
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RADIOTRON SOCKET VOLTAGES -BETWEEN ELEMENTS 
120 -Volt, 60 -Cycle Line -Maximum Volume Control Setting -No Signal 

Radiotron No. Cathode to Control 
Grid, Volts D. C. 

Cathode to Screen 
Grid, Volts D. C. 

Cathode to Plate, 
Volts D. C. 

Plate Current, 
M. A. 

Heater or 
Filament, Volte 

RCA -6A7 
First Detector 1.25 70 235 2.5 

6.3 
Oscillator - - 180 3.5 

RCA -6F7 1' 
F. 1.25 70 235 5.5 

6.3 
Second Detector 19.0 - 145 0.4 

RCA -41 Output 17.0 240 230 26.5 6.3 
RCA -1-V Rectifier - - 335 R.M.S. 50.0 6.3 

*Actual voltage cannot be measured with ordinary voltmeter. 

Figure 4 -Voltage Analysis Table 

nowt c utC1 S OF PM sruua 

Figure 5 -Loudspeaker Wiring 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 3889 Resistor -25,000 ohms -Carbon type -3 
2747 Cap -Contact cap -Package of 5 $0.50 watt (R4) $0.25 
4000 Capacitor -Adjustable capacitor (C7) .78 3077 Resistor -30,000 ohms -Carbon type - 
4887 Capacitor -0.0025 mfd. (C15) .18 watt (R9) -Package of 5 1.00 
3701 Capacitor -0.01 mfd. (C1) .30 3118 Resistor -100,000 ohms -Carbon type- Ia 
4886 Capacitor -0.05 mfd. (C17) .20 watt (R1) -Package of 5 1.00 
4885 Capacitor -0.1 mfd. (C14) 3869 Resistor -170,000 ohms -Carbon type -Is 
4835 Capacitor -0.1 mfd. (C9) 

.28 

.28 watt (R8) -Package of 5 1.00 
3597 Capacitor -0.25 mfd. (C18) .40 3076 Resistor -1 megohm-Carbon type- j4 watt 
3459 Capacitor -80 mmfd. (C5) .44 (R10) -Package of 5 1.00 
3865 Capacitor -160 mmfd. (C16) .30 3584 Ring -Oscillator coil retaining ring -Package 
3933 Capacitor -630 mmfd. (C2) .32 of 5 .40 
3873 Capacitor -1500 mmfd. (C3) 30 4087 Screw -Chassis mounting screw and washer 
6832 Capacitor -4.0 mfd. (C10) .85 -Package of 4 .22 
6787 Capacitor -Comprising one 0.005 mfd. and 6665 Shield -Oscillator coil shield and mounting 

one 0.017 mfd. capacitors (C20, C21). .30 bracket .34 
6661 Capacitor pack -Comprising two 5.0 mfd. 4104 Shield-Radiotron shield .20 

and two 8.0 mfd. capacitors (C13, C19, 3858 Socket -Dial lamp socket and bracket .26 
C22, C23) 2.70 4784 Socket -4 -contact Radiotron socket .15 

6666 Coil -Antenna coil (L1, Cl, R1) 1.08 4785 Socket -6 -contact Radiotron socket .15 
4018 Coil -Choke coil (L11) .90 4787 Socket -7 -contact Radiotron socket .15 
3857 Coil -Detector choke coil (L8) .90 6668 Switch -Range switch (S1) .58 
6664 Coil -Oscillator coil (L2, L3) 94 6669 Switch -Tone control switch (S2) .50 
6660 Condenser -2 -gang variable condenser (C4, 

9464 Transformer -Power transformer -105-125 
volts -50-60 cycles (T1) 3.20 C6, C24, C25) 2.78 9465 Transformer -Power transformer -105-125 4890 Dial -Station selector dial 58 volts -25-40 cycles 4.38 4085 Knob -Station selector knob -Package of 5.. .60 9466 Transformer -Power transformer -200-250 

4884 Insulator-Radiotron Socket Insulator .10 volts -50-60 cycles 3.28 
4132 Knob -Volume control, tone control or range 6662 Transformer -First intermediate frequency 

switch knob -Package of 5 .5.5 transformer (L4, L5, C11, C12) 2.34 
3886 Reflector -Dial light reflector 6663 Transformer -Second intermediate frequency 

' 3632 Resistor -500 ohms -Carbon type -1 watt 
.30 transformer (L6, L7) 1.06 

(R11) -Package of 5 1.10 6667 Volume control (R6, S3) 1.58 
3047 Resistor -1,500 ohms -Carbon type -;4 REPRODUCER ASSEMBLIES watt (R7) -Package of 5 1.00 9548 Coil assembly -Comprising field coil, magnet 3602 Resistor -60,000 ohms -Carbon type -t4 and cone support (L10) 3.08 watt (R2) -Package of 5 1.00 9588 Cone -Reproducer cone (L9) -Package of 5.. 3.55 6114 Resistor -20,000 ohms -Carbon type -1 9547 Reproducer complete 5.45 watt (R3. R5) -Package of 5 1.10 4803 Transformer -Output transformer 1.45 
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RCA VICTOR MODELS M-104 AND M-108 

Five -Tube, Superheterodyne Automobile Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Power Supply 6.3 Volts (Storage Battery) 

Current Consumption 5 8 Amperes 

Tuning Range 540 KC. to 1600 KC. 

Maximum Power Output 3 5 Watts (Audio) 

Undistorted Power Output 1.75 Watts (Audio) 

Loudspeaker Size and Type 6 Inch-Electrodynamic 

Pilot Lamp Mazda No. 50, 6-8 Volts 

(1) RCA -6D6 RF. Amplifier 
(2) RCA -6A7 Oscillator and First Detector 
(3) RCA -6D6 IF. Amplifier 
(4) RCA -6B7 Second Detector, AF. Amplifier and AVC. 
(5) RCA -41 Power Output 

Alignment Frequencies 175 KC. (IF.); 1400 KC. (RF.); 600 KC. (RF.) 

Radiotron Complement 

PHYSICAL SPECIFICATIONS 
Receiver Case Dimensions Model M-io4 Model M-io8 
Height 9 Inches 6rß Inches 

Width 9 Inches 9 Inches 

Depth 6 Inches 61 z Inches 

f Diameter 9 Inches14 

Depth 3 Inches 

((1) Station Selector 
Operating Controls {l (2) Volume Control-Battery Switch 

(3) Speech Control 

Loudspeaker Case Dimensions (Model M-108) 

GENERAL DESCRIPTION 
These two automobile receivers represent the results 

of thorough development, design, and substantial 
manufacture. Noteworthy technical improvements 
have been applied in achieving marked advantages of 
installation, operation, and efficiency of performance. 

Model M-104 is a single unit receiver; containing 
the radio chassis, power conversion adjunct and loud- 
speaker all in one housing. Model M-108 is a double - 
unit receiver, utilizing a chassis and its power con- 
version equipment similar to the M-104, assembled 
together in one case, with its loudspeaker mounted 
individually in a separate case. 

New engineering features incorporated in these 
instruments arc: the indusion of ignition suppression 

means within the circuits of the receiver; a "speech 
control" switch for improving reproduction of a con- 
tinuous program of talking; a "plug-in" type of 
synchronous rectifier -vibrator for obtaining high voltage 
plate supply; and a "stream -lined" control unit. 

The receivers are compactly constructed without 
sacrifice of electrical efficiency. Mounting supports 
consist of three / inch studs, which lr«en the dangers 
of the set vibrating as a unit, but rather maintaining 
the same rigidity as the structure to which it is attached. 

The main operating controls are located on the 
remote control unit which normally mounts on the 
steering column. A subordinate "speech control" is 
mounted on the receiver case. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 

The electrical arrangement of the receiver is pictured 
in the schematic of Figure 2. A corresponding wiring 
layout is shown in Figure 3, where the actual physical 
relations of parts and coding of conductors are 
given. 

Five Radiotrons are used, forming the total tube 
complement around which the superheterodyne circuit 
is built. In sequence, there is an r -f stage, a dual first 
detector-oscillator stage, a single i -f stage, a second 
detector-audio amplifier-a.v.c. stage, and a pentode 
output stage. Five tuned circuits operate upon the 
desired signal to strengthen its magnitude and reject 
the undesired signals and interference. 

Current for operation of the receiver is obtained 
from a standard 6.3 volt storage battery. This current 
is filtered through several chokes and by-passed to 
ground by a number of capacitors before being applied 
to the Radiotron filaments and the high voltage con- 
version unit. The number and arrangement of the 
filter elements is such as to gain a very great reduction 
in the amount of interference conducted into the r -f 
circuits by the current supply wiring. 

The following details elaborate the functions and 
features of the various stages of the receiver : 

Starting at the antenna, an r -f signal is imprecced 
across a special transmission line, which in conjunction 
with a "noise filter," acts selectively to the entire 
standard broadcast range and drastically attenuates 
signals and interference outside the limits of the band 
(540-1600 kc.). Instead of the ground for the antenna 
input coil appearing at the usual point on the chassis 
frame, the low end of the coil is extended as part of the 
transmission line to the outer termination of the 
antenna lead-in shield, where it grounds to the frame 
of the car. With this arrangement, the r -f disturbances 
circulating in the car frame (ground) do not become 
mutual to the receiver input. The transmission line 
section of the antenna lead-in also has characteristics 
favorable to the operation of the "noise filter." Its 
length, conductor sizes, insulation, etc., are precisely 
designed to have a critical capacitance (represented by 
dotted lines on schematic), which resonates with the 
inductance of the input system to produce a band-pass 
filter having an acceptance band between 540 kc. and 
1600 kc., and sharply defined cut-off below and above 
these two limits. By using this antenna filter system 
and minimizing capacity coupling between primary 
and secondary of antenna coupling transformer, it is 
generally possible to dispense with the usual spark 
plug and distributor suppressors, without encounter- 
ing serious interference on latest types of cars. 

The signal is paced from the input coil by trans- 
former action to the r -f stage control grid. An RCA - 
6D6 at this point performs the function of an r -f 
amplifier, its super -control property being adapted as 

means of preventing cross -modulation and securing 
a wide range of automatic volume control. The first 
(front) section of the tuning condenser is connected to 
sharply tune the secondary of the antenna coupling 
transformer. 

A second r -f coupling transformer transmits the 
signal to the following receiver stage, which comprises 
a combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA -6A7 
Radiotron. By proper arrangement of the several 
elements within this tube, a local oscillator system is 
established, which generates the correct frequency and 
caws it to mix with the incoming signal. The 
difference frequency beat (i -f) of these two combined 
signals is detected by the tube and transferred by a 
closely coupled transformer to the intermediate fre- 
quency amplifier tube, an RCA -6D6. Both windings 
of this i -f transformer are tuned by trimmers. The 
second i -f transformer which joins the RCA -6D6 
tube to the second detector stage has only one trimmer, 
that being in shunt with its primary winding. 

The RCA -6B7 second detector stage receives the 
i -f signal on its diode plates. Detection takes place as 
a result of the rectifying action of the diodes and 
develops a current through resistors R7 and R17. 
The d -c voltage drop in the resistance R7 plus R17 is 

used for automatically regulating the control grid bias 
of the r -f and first detector stage, and thus the amplifi- 
cation becomes dependent upon the signal strength. 
This process (a.v.c.) compensates for fading signals 
and reduction of signals due to change of antenna 
direction and shielding effects of buildings, bridges, 
etc. A smaller portion of the d -c voltage obtained by 
detection is tapped from the juncture of R7 and R17 
and carried to the control grid of the í-f stage. This 
likewise furnishes automatic volume control. 

The audio and d -c components of the detected 
signal are selected from the manual volume control 
resistor (R17) by its movable arm, and applied to the 
control grid of the RCA -6B7; amplification results 
and the signal passes on to the power output stage. 
The variable d -c applied to the grid prevents overload. 
A resistance -capacitance coupling system conveys the 
signal from the second detector stage to the RCA -41 
output tube. In this coupling arrangement, a "speech" 
control is used for shorting capacitor C34, the effect 
in the open position being attenuation of the lower 
frequencies and consequent improvement of speech 
intelligibility. The circuit composed of R21 and C37 
effects the proper fidelity balance. 

The power amplifier stage delivers to the loud- 
speaker a high level audio signal. Correct matching 
relations between the speaker and output stage are 
maintained by the output transformer. 
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Heater connections of the Radiotrons are wired 
multiple, and supplied through a carefully filtered 
system. One heater terminal of each tube is 
grounded. 

High voltage for plate and bias supply is generated 
by inversion, transformation and mechanical rectifica- 
tion; these three functions occurring in the "synchron- 
ous rectifier -vibrator." This vibrator is adapted for 
convenient removability by having its base constructed 

SERVICE 

The general mechanical layout of the receiver is 
judiciously arranged to facilitate tests, adjustments and 
repairs that may become necessary. All pertinent 
information needed for proper servicing is presented 
by the schematics, wiring diagrams and the text of 
this booklet. Resistor and capacitor values are shown 
adjacent to their respective parts on the diagrams. 
Note that d -c resistances are given for all inductive 
coils and windings. 

LINE-UP ADJUSTMENTS 

As in all standard receivers, this instrument must 
be in correct electrical alignment in order to obtain 
maximum efficiency and best quality of performance. 
The circuits should be re -aligned after each major 
servicing or repair operation, and whenever there are 
positive indications that the adjustments have deviated 

INTERNAL CONNECTIONS OP 
SPEAKER 

Figure i-Loudspeaker Wiring 

from normal by ordinary usage. These indications will 
be present together and will have the nature of low 
sensitivity, poor tone quality, and irregular double - 
peaked tuning. 

The important requirements in re -adjusting the 
line-up trimmers are the use of proper oscillator and 
indication equipment and adherence to a definite pro- 
cedure. Certain standard service instruments, useful 
for receiver adjustments, have been devised and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 

for "plug-in" mounting. Simple means are provided 
for correcting the vibrator input to agree with the 
ground polarity of the car by having the vibrator 
reversible. The vibrator may be inserted in two 
possible positions. As normally shipped, it is plugged 
in to operate with "positive" car ground. On a car 
having "negative ground," it will be necessary to 
withdraw the vibrator, rotate the unit 180 degrees 
and re-insert into the new position. 

DATA 
(1) PREPARATORY DETAILS 

(a) Dial Calibration-The tuning -condenser flexi- 
ble shaft operates the dial pointer through a gear 
mechanism within the control unit. To adjust their 
mechanical relations so that accurate scale calibration 
obtains:-Rotate the station selector knob until the 
variable tuning capacitor is at full mesh, which will 
carry the dial pointer to its minimum frequency posi- 
tion; then remove the tuning knob, loosen the set 
screw in the bushing and rotate the bushing until the 
pointer sets exactly opposite the last radial line at the 
low frequency end of the scale. (The line referred to 
is the second one counter -clockwise of the 550 kc. 
mark.) 

(b) General Procedure-The "Output Indicator" 
should be attached to the voice coil circuit of the 
loudspeaker, and for each adjustment, the oscillator 
output increased until a noticeable registration or glow 
occurs on the indicator. The signal from the oscillator 
should be held as low as possible consistent with get- 
ting a good indication, with the receiver volume con- 
trol set at its maximum position. This method of 
procedure prevents the automatic volume control 
from affecting the adjustments. 

(2) I. F. ADJUSTMENTS 

Three trimmers are provided in the i -f system, two 
on the first transformer and one on the second trans- 
former. The locations of the adjustment screws are 
shown in Figure 4. 

(a) Tune the "Full Range Oscillator" to 175 kc. 
and connect its output to the first detector 
control grid and chassis ground. Tune the 
station selector to a point where no signals 
are received. 

(b) Tune each of the trimmer capacitors, C17, 
CIA and C13, in order. C17 should be set 
for maximum (peak) output. C14 and C13 
should be roughly adjusted for maximum 
output and then carefully "trimmed" so that 
a flat-topped response is obtained. This may 
be checked by shifting the external oscillator 
frequency through a range two kilocycles each 
side of 175 kc. and noting whether or not the 
receiver output remains substantially constant. 
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(3) R. F. DETECTOR AND OSCILLATOR AD- 
JUSTMENTS 

Three high -frequency adjusting capacitors are pro- 
vided for alignment at 1400 kc., and one trimmer is 
used for the low frequency line-up at 600 kc. The 
"Full Range Oscillator" should be connected to the 
antenna -ground input at the outer end of the lead-in 
shield through a 300 -ohm series resistance in the 
antenna side. 

(a) Tune the external oscillator to a frequency of 
1400 kc. and turn the station selector knob 
until the dial pointer is at the 1400 kc. scale 
marking. 

(b) Adjust the oscillator trimmer, C-10; the 
detector trimmer, C7; and the r -f trimmer, 
C3, for maximum (peak) receiver output. 

(c) Set the external oscillator to a frequency of 
600 kc. and rotate the station selector until 
this signal is accurately tuned on the receiver. 
Adjust the oscillator trimmer C8, simultane- 
ously rocking the tuning condenser slowly 
through the signal until the maxim':m ob- 
tainable output results from the two combined 
operations. This adjustment should be made 
irrespective of dial calibration. 

(d) Recheck the adjustment of the 1400 kc. oscil- 
lator trimmer, as in (b), to correct any 
reflective errors caused by the procedure 
of (c). 

RADIOTRONS 

Under ordinary usage within the ratings specified 
for voltage supply, tube life will be consistent with 
that obtained in other applications. Their deteriora- 
tion and approach to failure is usually evidenced by 
noisy or intermittent operation, loss of sensitivity 
and distorted tone quality. 

It is not feasible to test the Radiotrons in the 
receiver sockets, due to likelihood of errors being 
caused by the associated circuits. Their removal and 
check with standard tube -testing apparatus is there- 
fore advisable. 

In this receiver the Radiotrons are compactly 
placed and snugly fitted into tight -gripping sockets to 
protect against vibration and to insure positive 
electrical connections. They should be withdrawn by 
exerting a direct pull on the tube. 

To replace the tubes having the form -fitting 
shields, attach the shield to the tube and orient the 
grid lead opening in proper relation to the tube base, 
and insert the tube into its socket so that the shield 
clamps slide into their correct position on the outer 
surface of the shield. 

CIRCUIT VOLTAGES 
The voltages indicated at the socket contacts on 

Figure 4 will serve to assist in analizing defective 
circuit conditions. The values specified should hold 
within ± 20% when the receiver is normally opera- 
tive. They are actual operating values and do not 
take into account inaccuracies due to voltmeter re- 
sistance. A meter having a multiplier of at least 1000 
ohms per volt should be used, and the amount of 
circuit resistance shunted by the meter resistance duly 
considered when the two are comparable. 

SYNCHRONOUS RECTIFIER -VIBRATOR 
The vibrator power unit used in this receiver is of 

rugged design and construction. It has been carefully 
adjusted by means of special equipment to insure 
quiet operation over an extensive period of life. No 
adjustments should be attempted on a vibrator sus- 
pected to be in defective condition, but a renewal 
installed. A convenient plug-in base is provided for 
effecting a quick replacement. 

SPEAKER CONE ALIGNMENT 
In the event the cone coil becomes mis -aligned, it 

will be necessary to correct its position by an adjust- 
ment provided on the speaker assembly. A small 
round -head brass screw installed on pole piece ad- 
jacent to the terminal strip is used to clamp the cone 
coil mounting. To center the cone, loosen the screw 
and insert a small 3f6" rod or nail into the hole next 
to the screw and pry the coil mounting into the posi- 
tion giving normal speaker operation. The screw 
should then be retightened. 

TUNING CONDENSER DRIVE 

Smooth control should be obtained over the entire 
tuning range of the variable condenser. If there is 
any irregularity noticed, the following corrective 
steps should be taken: 

Check the action of the gear mechanism for presence 
of binding or backlash at every point within the tun- 
ing range. A bind may be due to improper mesh be- 
tween the small pinion gear and large gears on the 
rotor shaft. To correct such a condition, remove the 
coupling on the pinion of the tuning gear, insert a 
screw -driver through the hole in the case and loosen 
the two screws holding gear plate. The mesh of the 
gears should be adjusted to a position which gives 
smooth operation. 

Gear back -lash is prevented by the compression 
spring between the large gears on the rotor shaft. To 
check for this back -lash, rotate the pinion slowly in 
both directions, observing the free gear (on rotor 
shaft) carefully to determine if it shifts without 
turning the rot or. 
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If back -lash is apparent, the large gear assembly 
should be removed and the free gear moved (against 
the spring compression) 2 to 3X teeth in relation to 
the fixed gear and the assembly slid in place on the 
shaft and in mesh with the pinion. The set screws 
should then be securely tightened. 

MISCELLANEOUS SERVICE HINTS 
(a) The grounding of the outer end of the antenna 

input lead is quite critical, in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car frame, determined by experiment 
for each individual installation. 

(b) In some cars, ignition interference may be intro- 
duced through lack of antenna lead shielding. In such 
cases, a shield should be placed over the exposed sec- 
tion of antenna lead and carried as near as possible to 
the actual antenna. It should be solidly grounded. 

(c) Interference in the form of a grating scratch 
may arise from static collecting on the front wheels of 

some cars due to road surface friction in dry weather. 
The insulation caused by the grease of the wheel hub 
enables this action to develop. A number of devices 
are available through automotive supply dealers 
which are designed to eliminate this type of trouble. 
They all serve to form a grounding tie between the 
hub and the axle, and thus drain the static to the 
frame of the car (ground). 

(d) If the flexible tuning shaft is installed so that 
it protrudes through the insulating coupling at the 
receiver end and makes intermittent contact with the 
metal of the pinion gear, some r -f disturbance will 
result. The shaft should therefore be inserted into the 
coupling just far enough to be properly secured by the 
set screw. 

(e) The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequently have a bearing on the amount 
of ignition noise received. 

C-3 

ANT. 

e 

u 

C-7 

R.F. 

----- , - 
-'% 

C -Io 

OS C. 

5.4V. 
6.3V. 215Y. 

®) ®\,\ 
C-14 C -I3 

] ST. 

I. F. TRANS. 

215Y 2 V. 

82V. 5.4V. / C'8 
/, 

1 DR 

osc. 

6.3V. 

&3V. 1.F 
AMP. 
G Q 

35V. 
V 

215V. 

6.3,4 

our 
PUT. 

20V T T 245Y. 
I 255V. 

O.+n LI 

O.VOLTS 

2ND. 
I.F. TRANS. 

E/Ç17 

*90 

20Y. 

255V. 

CHASSIS 

i 

47 ma 
TO 
REACTOR 

L--14 

*CAN NOT BE 
MEASURED WITH 
ORDINARY VOLTMETER 

Figure 4-Trimmer Locations and Radiotron Socket Voltages to Ground 
(Measured at 6.6 volts battery supply-Volume Control Maximum-No Signal) 

73 



REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 5132 Resistor - 47,000 ohms - Carbon type - 
s watt 0 -Package of 5 tr $0.75 

4993 Bumper -Rubber bumper -Used under vari- 
able condenser bracket assembly -Package 
of 5 $0,25 

5029 Res - 56,000 ohms - Carbon type - / watt (R4) -Package of 5 1.00 

4965 Cable -2 -conductor shielded -Approximately 
17 inches long -To speech control switch.. .36 

3118 Resistor - 100,000 ohms - Carbon type - 
/watt (R1) -Package of 5 1.00 

4244 Cap -Grid contact cap -Package of 5 .20 5027 Resistor - 150,000 ohms - Carbon type - 
5 1.00 

4955 Capacitor -Adjustable capacitor (C8) .48 /watt (R9) -Package of 
Resistor 560,000 Carbon - 

5021 Capacitor -80 mmfd. (C12 Ca p )/ .22 
5035 - ohms - type 

watt (R10) -Package of 5 1.00 
5078 Capacitor -265 mmfd. (C9, C30, C33, C38) . .24 3033 Resistor -1 megohm-Carbon type -34 watt 
3981 Capacitor -300 mmfd. (C34) .30 (R20) -Package of 5 1.00 

4248 Capacitor -300 mmfd. (C18) .22 5028 Resistor -1.8 megohm Carbon type -34 
5022 Capacitor -340 mmfd. (C37) .20 watt (R21) -Package of 5 1.00 

4882 Capacitor -.01 mfd. (C21) .20 5131 Resistor -2,200,000 ohms -Carbon type - 
4883 Capacitor -.01 mfd. (C19) .20 1/10 watt (R3, R6) -Package of 5 

Ring-Radiotron -Package 5 

.75 

4791 Capacitor -0.1 mfd. (C4, C16) .24 5129 .10 shield ring of 

4885 Capacitor --0.1 mfd. (C36) 28 3584 Ring -Retaining ring for antenna, r -f, or 
5 

4792 Capacitor -.015 mfd. (C15) 22 
oscillator coils -Package of .40 

4967 Capacitor -.25 mfd. (C25) 46 3623 
4953 

Shield -Antenna, r -f, or oscillator coil shield.. 
frequency trans - Shield-Firstfome 

.30 

5019 Capacitor -.5 mfd. (C32) .42 shield .24 .24 
4960 Capacitor -.5 mfd. (C20) .46 4956 Shield -Second intermediate frequency trans - 
4961 Capacitor -8.0 mfd. (C27) 1.28 former shield .30 

4964 Capacitor pack -Comprising two .02 mfd. 5037 Shield-Radiotron shield .15 
capacitors (C28, C29) 1.02 4946 Socket -6 -contact Radiotron socket .18 

5016 Capacitor pack -Comprising two .05 mfd. 4959 Socket -6 -contact vibrator socket .18 
capacitors (Cl, C5) .26 

4947 Socket -7 -contact Radiotron socket .18 
4958 Capacitor pack -Comprising one 3. mfd., 

one 10. mfd. and one 4. mfd. capacitors 5001 Switch -Speech control switch (S2) .66 

(C22, C24, C26) 1.34 4951 Transformer -First intermediate frequency 

5020 Clamp -Metal clamp with screw -For an- transformer (L7, L8, C13, C14) 1.26 

tenna filter shielded cable -Package of 5.. .14 4952 Transformer -Second intermediate frequency 

4950 Coil -Antenna coil (L1, L2) .74 transformer (L9, L10, C17) 1.76 
1.18 

4968 Coil -Choke coil (L12) .14 4957 Transformer Output transformer (T2) 

4969 Coil -Choke coil (15 turns -approximately 7859 Transformer -Vibrator transformer (T1) 2.02 

23 inches -length) (L17) .14 7857 Vibrator -Complete (L15) 5.64 

6967 Coil -Oscillator coil (L5, L6) .52 5018 Volume control (R17, S1) 1.00 

6966 Coil -r -f coil (L3, L4) .80 
4948 Condenser -3 -gang variable tuning con- CONTROL BOX ASSEMBLIES 

denser (C2, C3, C6, C7, C10, C11) .. 3.81 
4954 Filter -Antenna filter (L18, C35, R25) 1.46 4987 Bezel -Station selector dial bezel .42 

4972 Lead -Power lead with male section of con- 7865 Box -Control box -Complete 3.86 

nector-chassis end .20 7864 Bracket -Mounting bracket and tear section 

7766 Lead -Power lead with clip and female sec- of control box housing .30 

tion of fuse connector .30 4988 Crystal -Station selector dial crystal .38 

4966 Lead -Single connector dial lamp lead- 4989 Dial -Station selector dial .20 

With female section of connector -Chassis 4981 Gear -18 -tooth intermediate drive gear .15 
end .30 4978 Gear -Indicator drive gear and shaft .42 

4962 Reactor (L14) 88 7862 Housing -Front section of control box hous- 
4963 Reactor (L13) .38 ing .28 

5034 Resistor -56 ohms -Carbon type -34 watt 7863 Housing -Center section of control box 
(R15, R16) --Package of 5 1.00 housing .32 

5030 Resistor -470 ohms -Carbon type -34 watt 4990 Indicator -Station selector (pointer) indicator. .10 
(R2) -Package of 5 1.00 4985 Knob -Station selector or volume control 

5031 Resistor -680 ohms -Carbon type -34 watt knob -Package of 5 .62 
(R5) -Package of 5 1.00 4991 Lamp -Dial lamp -Package of 5 .74 

5026 Resistor -680 ohms -Carbon type -1 watt 7866 Plate -Bearing plate assembly -Comprising 
(R11) -Package of 5 1.10 plate, gear and shaft, volume control shaft, 

5032 Resistor -3300 ohms -Carbon type -2 watts station selector shaft, pinion and spring.... 1.22 
(R14) 22 4986 Screw -Oval fillister head machine screw - 

5033 Resistor - 33,000 ohms - Carbon type - Fastens bracket and center section of con - 
1 watt (R13) -Package of 5 1.10 crol box housing .2.5 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DrscairrroN List 

Price 
Stock 
No. Drsririrrioei List 

Price 

5042 Screw -No. 8 -32 -3i -inch headless set -screw 4995 Screw -Reproducer mounting screw -Pack - 
for station selector or volume control shaft age of 10 $0.15 
-Package of 10 $0.25 4977 Socket -Reproducer cable pin socket .18 

4983 Shaft -Station selector drive shaft .16 11345 Stud -Reproducer housing mounting stud 
4979 Shaft -Volume control drive shaft .16 assembly -For Model 108 .35 
4984 
4982 

Socket -Dial lamp socket 
Spring -Holding spring for station selector 

.16 
HOUSING ASSEMBLIES 

or volume control knob -Package of 10... .26 7868 Case - Receiver housing assembly - Com- 
4980 Spring -Tension spring -Package of 5 .15 piece (M104) 1.76 
5011 Strap -Control box mounting strap .25 7869 Cover -Bottom cover of receiver housing 

assembly (M104 and M108) .32 

FLEXIBLE SHAFT ASSEMBLIES 7870 Cover -Top cover of receiver housing as- 
sembly (Model M108) .26 

5000 Bracket -Volume or tuning condenser flexible 4999 Screw -No. 8- i 4 -inch slotted hex head self - 
shaft bracket -Bracket mounted on housing. .30 tapping screw -Used to assemble housing 

4994 Nut -Knurled locking nut for condenser driv -Package of 5 .12 
or volume control flexible shafts .10 

7854 Shaft -Tuning condenser -Flexible (steering 
MISCELLANEOUS PARTS 

column) drive shaft -31X inches long 1.08 4287 Body -Antenna connector body -Package 
7856 Shaft -Volume control or tuning condenser- of 10 .40 

Flexible (dash mounting) drive shaft- 4289 Body -Fuse connector body -Package of 10 .35 
9Kg inches long .58 5188 Cable -Two -conductor shielded antenna cable 

7855 Shaft -approx. 40%" long -with male section -Volume control -Flexible (steering 
column) shaft -28X inches long 1.00 of connector .40 

4288 Cap -Antenna or fuse connector cap -Pack- 
age of 10 .36 

REPRODUCER ASSEMBLIES 4293 Capacitor -0.5 mfd. ammeter capacitor .60 

4970 Cable -3 -conductor reproducer cable (Mí04 p ) 1.02 
5025 
6516 

Capacitor -0.5 mfd. generator capacitor 
Connector -Fuse connector complete 

.40 

.16 
5079 Cable -2 -conductor shielded -With pin tips 4973 Coupling -Tuning condenser shaft coupling .30 -for M108 .86 4974 Coupling -Volume control shaft coupling... .36 
7965 Coil -Reproducer field coil (L11) 1.48 4286 Ferrule -Antenna or fuse connector ferrule 

and bushing -Package of 10 .38 
9602 Cone -Reproducer cone (L16) .75 5023 Fuse -IS -ampere -Package of 5 .40 
9576 Housing -Reproducer housing -Top cover 4290 Insulator -Fuse connector insulator -Pack - 

of Receiver for M104 1.08 age of 10 .35 
7873 Housing -Reproducer housing complete for 4976 Lead -Antenna lead assembly 16 

M108 2.10 4975 Lead -Dial lamp lead -Control box end.... .38 

5133 Pin -Large and small contact pins for repro- 
duc 

and 
cable-Package of 10 .35 

3903 

4284 

Screw -No. 8 -32 -3/16 -inch headless se- 
screw for couplings -Package of 20 

Spring -Antenna or fuse connector spring - .36 

9577 Reproducer -Complete (L11, L16) 4.32 Package of 10 .30 
4992 Stud -Receiver mounting stud and nuts - 

Package of 3 .22 
5024 Suppressor -Distributor suppressor .38 
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RCA VICTOR MODEL M-109 

"De Luxe," Seven -Tube Superheterodyne Automobile Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Power Supply 6 3 Volts (Battery) 

Current Consumption 7 2 Amperes 

Tuning Range 540 KC. to 1600 KC. 

Maximum Power Output 6 0 Watts (Audio) 

Undistorted Power Output 3 5 Watts (Audio) 

Loudspeaker 8 inch, Electrodynamic 

Pilot Lamp Mazda No. 50, 6-8 Volts 

(1) RCA -6D6 R.F. Amplifier 
(2) RCA -6A7 Oscillator and First Detector 
(3) RCA -6D6 I.F. Amplifier 

Radiotron Complement (4) RCA -6B7 Second Detector, A.F. Amplifier and A.V.C. 
(5) RCA -76 A.F. Amplifier 
(6) RCA -6A6 Power Output 
(7) RCA -84 Rectifier 

Alignment Frequencies 175 KC. (i -f), 1400 KC. (r -f and osc.), 600 KC. (osc.) 

PHYSICAL SPECIFICATIONS 
Receiver Loudspeaker 

Height 62§ Inches 8s/s Inches 

Width 7/ Inches 8% Inches 

Depth 7 Inches 55 Inches 

This "De Luxe" Auto Receiver is a ruggedly con- 
structed, two -unit assembly. The six -tube receiver 
chassis is contained in a substantial case which is 
separate from that housing the large electro -dynamic 
loudspeaker and power unit. Each unit is constructed 
very compactly to simplify mobnting. The compact- 
ness is engineered ín such a manner as to maintain 
efficiency of electrical performance. 

A newly designed control unit is attached by the 
usual method through flexible drive shafts to the re- 
ceiver chassis. No external wiring other than the pilot 
light supply connects to the remote -control. The prin- 
cipal drive shafts are easily adaptable to practically any 
location chosen for the receiver unit. A combination 
volume control -power switch and the tuning control 
appear on the remote -control unit. A continuously 
variable high -frequency tone control is mounted on the 
speaker unit. 

Equipment provided for inversion of the regular 
storage -battery supply to the high voltage required for 
plate and grid potentials consists of a combination 
vibrator and tube -rectifier unit. The assembly is in- 
stalled within the loudspeaker housing, and its output 
conducted to the receiver chassis through a double 
shielded cable. This separated layout of power -supply 
unit and receiver chassis minimizes disturbances likely 
to be introduced from proximity of the two, in 
combined assemblies. 

The necessity for use of suppressor resistors on 
the ignition system of modern cars has been elimi- 
nated in the design of this receiver. A selective 
"noise filter" system at the receiver input and a 

systematic wiring layout account for the reduc- 
tion of ignition noise without the use of the 
suppressors. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 
The electrical arrangement of the receiver is shown 

in the schematic of Figure 3. A corresponding wiring 
layout is shown in Figure 4, where the actual physical 
relations and coding of conductors are given. 

The tube line-up in the superheterodyne circuit con- 
sists of seven Radiotrons. In sequence, there is an 
r -f stage, a dual first detector and oscillator stage, a 
single i -f stage, a combined second detector -audio am- 
plifier-a.v.c. stage, an audio driver stage, a push-pull 
power output stage, and a full -wave rectifier. There 
are five circuits which are tuned to the signal de- 
sired, to strengthen its magnitude and reject un- 
desired signals and interference. 

The following describes the functions of the 
various stages of the receiver : Beginning at the 
antenna circuit, there is a special transmission line 
and "noise filter" circuit, which, in conjunction 
with the tuned input system, acts selectively to the 
entire broadcast range and drastically attenuates sig- 
nals and interference outside the limits of the band 
(540-1600 kc.). These properties of the filter circuit 
and minimizing of primary to secondary capacity 
coupling in first r -f transformer cause a very great 
reduction of the ignition noise present when the car 
is in operation. The ground of the input coil does not 
appear at the usual point on the chassis frame, but 
instead is extended as part of the antenna transmission 
line lead-in to the outer termination of the shield, 
where it grounds to the frame of the car. This 
arrangement prevents r -f disturbances which are 
circulating in the car frame (ground) from becoming 
mutual to the receiver input. The characteristics of 
the transmission line section of the antenna lead-in 
are such as to favor the operation of the noise filter. 
Its distributed capacitance due to length, conductor 
sizes, insulation, etc., is of such value as to operate 
with the inductance and capacitance elements of the 
input system to obtain a "band-pass" filtering effect. 
The filter has an acceptance band between 540 kc. and 
1600 kc., and sharply defined cut-off below and above 
these two limits. It is generally possible, because of 
this input arrangement, to dispense with the usual 
spark -plug and distributor suppressors without en- 
countering substantial ignition interference on latest 
types of cars. 

After passing through the input filter the signal is 
applied by transformer action to the control grid of the 
r -f stage. An RCA -6D6 at this point performs the 
function of an r -f amplifier, its super -control property 
being adapted as means of preventing cross -modulation 
and securing a wide range of volume control. The 
first (front) section of the tuning condenser is con- 
nected to sharply tune the secondary of the antenna 
coupling transformer. 

A second r -f coupling transformer transmits the sig- 
nal to the following receiver stage, which comprises a 
combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA -6A7 
Radiotron. The local oscillator circuit is established by 
mutual arrangement of the several elements within this 
tube. Here the incoming signal is mixed with the local 
oscillator frequency. The difference frequency boat (i. f.) 

of these two combined signals is detected by the tube 
and transferred by a closely coupled transformer to the 
intermediate -frequency amplifier tube, an RCA -6D6. 
Both windings of this i -f transformer are tuned by 
trimmers. The second i -f transformer which joins the 
RCA -6D6 to the second detector stage has only one 
trimmer, that being in shunt with its primary winding. 

The RCA -6B7 second detector stage receives the i -f 
signal on its diode plates. Detection takes place as a re- 
sult of the rectifying action of the diodes and develops 
a current through the resistors R7 and R10. The d -c 
voltage drop across the resistance R7 plus R10 is used for 
automatically regulating the control grid bias of the r -f 
and first detector stages. The amplification thus be- 
comes dependent upon the signal strength. This process 
(a.v.c.) compensates for fading signals and tendency 
toward reduction of signals due to change of antenna 
direction and shielding effect of buildings, etc. A smaller 
portion of the d -c voltage obtained by detection is tap- 
ped from the juncture of R7 and R10 and is carried to 
the control grid of the i -f stage. This likewise furnishes 
automatic volume control, but in a smaller degree. 

The audio and d -c components of the detected 
signal are selected from the resistor RIO by its mov- 
able arm and applied to the control grid of the RCA - 
6B7. The d -c obtained from the signal and applied 
to the grid prevents overload as the volume control is 
advanced. Amplification results and the signal passes 
on to the audio -driver stage. The RCA -76 Radiotron 
used as an a -f amplifier is resistance -capacitance coupled 
to the detector stage output. Its plate is matched to 
the power output stage by a transformer. 

MID 
COIL 

-,.,, ., .... 
360^ 

iE 

-tIREC11 

INTERNAI coNNECTIons 
OF SPEAKER 

V[lLew 

BL« 

Figure 1-Loudspeaker Wiring 

The output stage utilizes an RCA -6A6 tube which 
performs as a push-pull type. It delivers a high level - 
high quality signal to the remote loudspeaker unit. 

The power supply system consists of a mechanical 
vibrator for interrupting the d -c from the battery in 
order to transform the current to high voltage, which in 
turn is rectified by a full -wave tube, an RCA -84. The 
vibrator used is adapted for convenient removability 
by having its base constructed for "plug-in" mounting. 
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SERVICE DATA 
The general mechanical layout of this receiver is 

judiciously arranged to facilitate any tests, repairs or 
adjustments that may become necessary. All informa- 
tion needed for proper servicing is presented by the 
schematics, wiring diagrams and text of this booklet. 

LINE-UP ADJUSTMENTS 
Maximum efficiency and best quality of performance 

can only be obtained when the receiver circuits are in 
correct alignment. The circuits should be realigned 
after each major service operation and whenever there 
are positive indications that the adjustments have 
deviated from normal by ordinary usage. 

A definite procedure must be adhered to in re- 
adjusting the line-up trimmers. Proper oscillator and 
indication equipment are also required. Certain stand- 
ard service instruments, useful for receiver adjusting, 
have been devised and made available by the manufac- 
turer of this receiver. These are illustrated and de- 
scribed on Page 2. 

Preparatory Details 
(a) Dial Calibration-The tuning condenser flexible 

shaft engages a gear system within the control unit 
which actuates the dial pointer. To adjust the me- 

Rcn 
C -33w 

TONE 
CONTROL 

SWITCH 

chanical relations of the variable condenser and the 
dial pointer so that accurate calibration is obtained 
rotate the station selector knob until the variable 
capacitor is at full mesh, which will carry the dial 
pointer to its minimum frequency position; then 
remove the tuning knob, loosen the set screw in the 
bushing and rotate the bushing until the pointer sets 
exactly opposite the last radial line at the low -fre- 
quency end of the scale. (The line referred to is the 
second one counter -clockwise of the 550 kc. marking.) 

(b) General Procedure-The "Output Indicator" 
should be attached to the voice coil or speaker input 
circuit; and for each adjustment, the oscillator output 
increased until a noticeable registration or glow occurs 
on the indicator. The signal from the oscillator should 
be held as low as possible consistent with getting a 
good indication, with the receiver volume control at 
its maximum position. This method of procedure 
prevents the automatic volume control from affecting 
the adjustments. 

I -F Adjustments 
Three trimmers are provided in the i -f system. Two 

are located on the first i -f transformer, and one on the 
second i -f transformer. Their physical positions are 

NEDd 
Duu.x 

c36 
265 

MMFA 

BLAacs 
MOWN 

CAP. 
PACK 

RED/ 

BROWN --.1 

CL` 
.055MFD. 

Figure 2-Power Unit Wiring 
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shown in Figure 5. To correct their alignment proceed 
as follows: 

Connect the output of the "Full Range Oscil- 
lator" to the first detector grid and ground, and 
adjust its frequency to 175 kc. Tune the station 
selector to a point where no signals are received. 

(b) Tune each of the trimmer capacitors C19, C18 
and C17 in order. C19 should be set for 
maximum (peak) output. C18 and C17 
should be roughly adjusted for maximum out- 
put and then carefully "trimmed" so that a 
flat-topped response is obtained. This may be 
checked by shifting the external oscillator fre- 
quency through a range two kilocycles each side 
of the 175 kc. and noting whether or not the 
receiver output remains substantially constant. 

(a) 

R. F., Detector and Oscillator Adjustments 
Three adjustments are used at the high -frequency 

end of the tuning range. They are located on the gang 
condenser as shown by the diagram of Figure 5. One 
trimmer (C9) is used in the oscillator circuit for align- 
ment at 600 kc., it being located as shown in Figure 5. 

The external oscillator should be connected to the 
antenna -ground input at the outer end of the lead-in 
shield through a 300 -ohm resistor in the antenna side. 
Tuning should be done as follows: 

(a) Adjust the frequency of the external oscillator 
to 1400 kc. and turn the station selector until 
the dial pointer is at the 1400 kc. marking. 

(b) Tune the oscillator high -frequency trimmer, 
C12, the detector trimmer C8 and the r -f trim- 
mer C4 for maximum receiver output. 

(c) Set the external oscillator to a frequency of 
600 kc. and rotate the station selector until this 
signal is accurately tuned. Then adjust the os- 
cillator trimmer C9, simultaneously rocking the 
tuning condenser slowly through the signal 
until maximum obtainable output results 
from the two combined operations. This 
adjustment should be made irrespective of dial 
calibration. 

(d) Recheck the adjustment of the 1400 kc. oscil- 
lator trimmer (C12) as in (b) to correct 
any reflective errors caused by the procedure 
of (c). 
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Figure 5-Trimmer Locations and Radiotron Socket Voltages to Ground 

(Measured at 6.6 volts battery-Volume Control Maximum-No Signal) 
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Radiotrons 

Under ordinary usage within the ratings specified for 
voltage supply tube life will be consistent with that 
obtained in other applications. Their deterioration and 
approach to failure is usually evidenced by noisy or 
intermittent operation, loss of sensitivity and distorted 
tone quality. 

It is not feasible to test the Radiotrons in the receiver 
sockets due to likelihood of errors being caused by 
the associated circuits. Their removal and check 
with standard tube testing apparatus is therefore 
advisable. 

Tuning Condenser Drive 

The coupling of the flexible drive shaft to the 
variable tuning condenser is through a worm -gear 
arrangement. Figure 6 shows the two gears and their 

°I109 
WORM 

ittlov 
m 

-; 

GEAR 
TENSION 

SPRING 

CONDENSER 
DRIVE GEAR 

Figure 6-Condenser Drive Mechanism 

positions. Smooth operation should be obtained over 
the entire tuning range. The presence of binding or 
backlash may cause irregularity in the tuning. To 
correct these conditions, it will be necessary to remove 
the chassis from the case and the following procedure 
applied :-Loosen the two screws behind the condenser 
drive gear which clamp the worm -gear support plate, 
and shift the plate upward or downward to change 
the degree of gear mesh and tension of the spring as 
required for smooth operation. The screws should 
then be carefully re -tightened. 

Pilot Lamp 

A novel type of mounting is provided for the pilot 
lamp. It consists of a miniature socket attached to a 
heavy screw which threads into the case of the control 

unit. The head of this screw is accessible from the 
underside of the control unit and may be removed 
with a large screwdriver whenever it becomes neces- 
sary to replace the pilot lamp. The power switch 
should be turned to `off" in order to prevent blowing 
the fuse if the lamp socket should come in contact 
with the grounded control case. 

Power Unit Interrupter 

The mechanical interrupter used in combination 
with a tube rectifier in the power unit is constructed 
so as to be conveniently exchanged. Its base is of the 
"plug-in" type. The adjustments of this device have 
been correctly set during manufacture by means of 
special equipment. They should therefore be left 
undisturbed. In cases of faulty operation, a renewal 
should be installed. 

Speaker Cone Alignment 

In the event the cone coil becomes mis -aligned, it 
will be necessary to correct its centering by an adjust- 
ment provided on the speaker assembly. The coil is 
supported by an external spider. Two round -head 
brass screws secure its mounting. To center the cone, 
loosen these two screws and insert a small rod or nail 
into the hole adjacent to one of these screws and pry 
the cone mounting into the position which gives 
normal operation. 

Miscellaneous Service Hints 

I. The grounding of the outer end of the antenna 
lead shield is quite critical in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car frame, determined by experi- 
ment for each individual installation. 

2. In some cars, ignition interference may be intro- 
duced through lack of sufficient shielding on the 
antenna lead-in. In such cases, a shield should be 
placed over the exposed section of lead and carried as 
near to the antenna as possible. It should be solidly 
grounded. 

3. Interference in the form of a grating scratch may 
arise from static collecting on the front wheels of the 
car due to road surface friction in dry weather. The 
insulation caused by the grease of the wheel hub enables 
this action to develop. A number of devices are avail- 
able through automotive supply dealers which are de- 
signed to eliminate this type of trouble. They all serve 
to form a solid grounding tie between the hub and the 
axle, and thus drain the static to the frame of the 
car (ground). 

4. The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequantly have a bearing on the amount 
of ignition noise received. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

StockList 
No. DESCRIPTION Price 

RECEIVER ASSEMBLIES 3584 Ring -Antenna, r -f, or oscillator coil retain - 

4993 Bumper - Rubber bumper for condenser 
ing ring -Package of 5 $0.40 

mounting bracket -Package of 5 $0.25 5129 Ring-Radiotron shield ring -Package of 5.. .10 

4955 Capacitor - Adjustable trimmer capacitor 4953 Shield -First intermediate frequency trans - 
(C9) .48 former shield .24 

4246 Capacitor -80 mmfd. (C13) .24 4956 Shield -Second intermediate frequency trans- 
former shield .30 

5078 Capacitor -200 mmfd. (C14, C29) .24 

4248 Capacitor -300 mmfd. (C20) .22 
5037 Shield-Radiotron shield 15 

5058 Socket -5 -contact Radiotron socket .18 
4792 Capacitor -0.015 mfd. (C22) .22 

4882 Capacitor -0.01 mfd. (C25) 
4946 Socket -6 -contact Radiotron socket .18 

4947 Socket -7 -contact Radiotron socket .18 
4886 Capacitor -0.05 mfd. (C10) .20 

4885 Capacitor -0.1 mfd. (C21) 28 
5060 Socket -7 -prong Radiotron output socket.... .20 

4841 Capacitor -0.1 mfd. (C3, C23)22 5064 Stud -Variable condenser bracket mounting 
assembly -Comprising one stud, one bush - 

4967 Capacitor -0.25 mfd. (C15, C16) .46 ing, one washer and one lockwasher .12 

4011 Capacitor -0.5 mfd. generator capacitor .60 5057 1.00 Transformer -Driver transformer (T2) 

5054 Capacitor -10 mfd. (C24).. 1.80 5055 Transformer -First intermediate frequency 
transformer (L8, L9, C17, C18) 1.32 

4243 Capacitor pack -Comprising two 0.05 mfd. 
capacitors (C2, C6, C26, C27) .35 5056 Transformer -Second intermediate frequency 

transformer (L10, Lil, C19) 1.42 
5074 Clamp-Radiotron shield clamp .14 

5063 Worm -Condenser drive worm gear .54 
4950 Coil -Antenna coil (L3, L4) .74 

5142 Coil -Choke coil (L17) .15 POWER UNIT ASSEMBLIES 

6967 Coil -Oscillator coil (L6, L7) .52 5078 Capacitor -200 mmfd. (C36, C38, C39).... .24 

6966 Coil-R.F. coil (L4, L5) 80 5148 Capacitor -0.007 mfd. (C30) .20 

5061 Condenser -3 -gang variable tuning condenser 5073 Capacitor -0.035 mfd. high -frequency tone 
(C4, C5, C7, C8, C11, C12) 3.68 control capacitor (C31) .44 

5018 Volume control (R10) 1.00 4490 Capacitor -0.5 mfd. (C37) .62 

5163 Filter -Antenna filter (R1, Cl, Ll) 1.45 5070 Capacitor pack -Comprising two 0.02 mfd. 

5062 Gear -Condenser drive gear -Located on capacitors (C34, C35) .74 

condenser drive shaft .12 
5069 Capacitor pack -Comprising two 8 mfd. 

5030 Resistor -Carbon type-/ watt -470 ohms capacitors (C32, C33) 1.76 
(R3) -Package of 5 1.00 

5031 Resistor -680 ohms Carbon t e- r watt YP /a 
5075 Clamp -Mounting clamp for capacitor - 

Stock No. 4490 .08 
(R9) -Package of 5 1.00 

5144 Resistor - 2700 ohms - Carbon type - r4 5068 Cup -Grounding cup 10 

watt (R15) -Package of 5 1.00 4693 Clamp -Mounting clamp for capacitor - 
5147 Resistor - 3300 ohms - Carbon type - 1 Stock No. 5069 .15 

watt (R11) .22 
5143 Coil -Choke coil (L18, Li9) .15 

5033 Resistor - 33,000 ohms - Carbon type - 1 

watt (R4) -Package of 5 1.10 5072 Tone control (R16) .82 

5029 Resistor -56,000 ohms -Carbon type -r4 4132 Knob -Tone control knob -Package of 5 .55 
watt (R5, R17) -Package of 5 1.00 

3118 Resistor -100,000 ohms -Carbon type -r4 7778 Reactor -Filter reactor (L13) 45 

watt (R2, R13) -Package of 5 1.00 5066 Reactor -Filter reactor (L14) .88 

5035 Resistor -560,000 ohms -Carbon type -r4 
watt (R14) -Package of 5 1.00 5071 Receptacle -Power cable plug female re- 

ceptacle -5 -contact -Female section .20 
3033 Resistor -1 megohm-Carbon type -Y4 watt 

(R12) -Package of 5 1.00 6980 Socket -4 -contact vibrator socket .20 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

5058 Socket -5 -contact Radiotron socket or re- 4991 Lamp -Dial lamp -Package of 5 $0.74 
producer plug receptacle $0.18 

7866 Plate -Bearing plate assembly -Comprising 
5065 Transformer -Power transformer (T1) 2.48 plate, gear and shaft, volume control shaft, 

station selector shaft, pinion and spring.... 1.22 
5067 Vibrator -Complete (L12) 3.66 

4986 Screw -Oval fillister head machine screw - 
Fastens bracket and center section of control 

CABLE ASSEMBLIES box housing .25 

4976 Cable -Antenna lead assembly -Single -con- 
ductor with male section of antenna con- 5042 Screw -No. 8-32-W" headless set screw for 

nector .16 station selector or volume control shaft - 
Package of 10 .25 

7766 Cable -Power lead with clip and female sec- 
tion of fuse connector -To ammeter .30 4983 Shaft -Station selector drive shaft .16 

5059 Cable -Main power cable -Complete -With 4979 Shaft -Volume control drive shaft .16 

male section of connector plug, fuse con- 
nector and fuse, ammeter clip and female 4984 Socket -Dial lampsocket .16 

section of pilot light cable connector 1.50 4982 Spring -Holding spring for station selector 

5150 Cap -Cap for power cable plug .22 or volume control knob -Package of 10... .26 

5149 Plug -Power cable plug -Less cap .20 4980 Spring -Tension spring -Package of 5 .15 

5011 Strap -Control box mounting strap .25 
FLEXIBLE SHAFT ASSEMBLIES 

5000 Bracket -Flexible drive shaft connection 
REPRODUCER ASSEMBLIES 

bracket -Mounted on housing .30 9597 Coil -Field coil (L15) 2.62 

4973 Coupling -Tuning condenser flexible drive 9598 Cone -Reproducer cone (L16) -Package of 5. 3.90 
shaft coupling .30 

9596 Reproducer -Complete 8.00 
5141 Coupling -Volume control flexible drive 

shaft coupling .36 4995 Screw -Reproducer mounting screw -Pack- 
age of 10 .15 

3903 Screw -No. 8-32-ef6" headless set screw for 
flexible drive shaft coupling -Package of 20. .36 5090 Transformer -Output transformer (T3) 2.62 

7855 Shaft -Tuning condenser or volume control 
flexible drive shaft -Approximately 2814" MISCELLANEOUS ASSEMBLIES 

long 1.00 4244 Cap -Grid contact cap -Package of 5 .20 

CONTROL BOX ASSEMBLIES 
4293 Capacitor -0.5 mfd. ammeter capacitor .60 

4987 Bezel -Station selector dial bezel 42 5025 Capacitor -0.5 mfd. generator capacitor .40 

7865 Box -Control box -Complete 3.86 7871 Case -Complete -With top and bottom 
cover -Less screws 3.28 

7864 . Bracket -Mounting bracket and rear section 
7952 Cover -Bottom cover of receiver case -Less of control box housing .30 screws .35 

4988 Crystal -Station selector dial crystal .38 7953 Cover -Top cover of receiving case -Less 
4989 Dial -Station selector dial 20 screws .35 

4981 Gear -18 -tooth intermediate drive gear .15 5023 Fuse -15 -ampere -Package of 5 .40 

4985 Knob -Station selector or volume control 4978 Gear -Indicator drive gear and shaft .42 knob -Package of 5 .62 

7862 Housing -Front section of control box 4999 Screw -No. 8-y" slotted hex -head self -tap - 
housing .28 ping screw -Package of 5 .12 

7863 Housing -Center section of control box 5037 Shield-Radiotron shield .15 
housing .32 

Stud -Receiver 4992 mounting stud, nut and 
washer -Package of 3 4990 Indicator -Station selector (pointer) indicator. .10 .22 

4985 Knob -Station selector or volume control 5024 Suppressor -Distributor suppressor .38 
knob -Package of 5 .62 

5067 Vibrator ---Complete 3.66 
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RCA VICTOR MODELS 117 AND 214 
Five -Tube, Two -Band, A. C. Superheterodyne Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
105-125 Volts, 50-60 Cycles 

Voltage and Frequency Ratings 105-125 Volts, 25-60 Cycles 
105-125/195-250 Volts, 50-60 Cycles 

Power Consumption 80 Watts 
(1) RCA -6A7 First Detector and Oscillator 
(2) RCA -6D6 I.F. Amplifier 

Radiotrons and Functions (3) RCA -6B7 Second Detector, Audio Amplifier, A.V.C. 
(4) RCA -41 Power Output 
(5) RCA -80 Rectifier 

Tuning Frequency Ranges 540 to 1720 KC. and 2250 to 6850 KC. 
Alignment Frequencies 
Undistorted Output 

460 KC. (I.F.), 1720 KC. (R.F. and Oscillator) and 600 KC. (Oscillator) 
...... 1.75 Watts 

Maximum Output 3.5 Watts 
Loudspeaker Electrodynamic 

PHYSICAL SPECIFICATIONS 
Model 117 Model 214 

Height 16 Inches 37/ Inches 
Width 1334 Inches 23 Inches 
Depth 9/ Inches 934 Inches 

The chassis employed in these two receivers are Antenna -ground screw terminals are used to 
identical. Such distinctions as :-Short-wave recep- 

tion - Superheterodyne circuit - Diode detection - 
Automatic volume control-Resistance coupled audio 
-Tone control-Airplane selector dial-and Electro- 

dynamic speaker, characterize the design. 

Particular mounting methods are used for support- 
ing the chassis to the cabinet to exclude undesirable 
microphonic reaction between the speaker, and 
the Radiotrons and the variable tuning capacitor 
plates. 

simplify and insure positive connection of the input 
leads. The terminals are also arranged to permit 
convenient mounting of a "Double -Doublet" antenna 
transformer available from the manufacturer of these 
receivers for use with the highly efficient "World - 
Wide" antenna. 

Additional service convenience is incorporated by 
use of a plug -connector attachment in the cable join- 
ing chassis to loudspeaker. This method allows the 
service man to remove the receiver from the cabinet 
without disturbing the speaker. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
Five Radiotrons are associated in combination 

with a Superheterodyne circuit. Two of the Radio- 
trons are applied so as to obtain plural functions, 
thereby gaining more than the adequate results 
normally expected of a five -tube receiver. In the 
first stage of the circuit an RCA -6A7 pentagrid 
converter tube ís employed as detector and local 
oscillator, the related external high -frequency circuits 
consisting of a tuned antenna transformer with a 

short-wave tap, and a three -winding oscillator coil 
assembly with changeover switches ganged to the 
antenna transformer s -w switch. Within the first 

detector tube, mixing of the signal and oscillator 
voltages is accomplished through electron coupling, 
the i -f appearing in the plate circuit. 

The i -f system operates at 460 kc. as the basic fre- 

quency. The presence of the natural period transformer 
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at the i -f output should be especially noted. Its use 
minimizes the number of line-up adjustments. 

The combined second detector -audio amplifier- 
a.v.c. stage utilizes an RCA -6B7, a duplex -diode 
pentode Radiotron. One diode connects directly to 
ground, the other is used for detection. Part of the 
detected signal is filtered to remove the audible 
fluctuations and is applied to the first and second 
stages as a means of providing automatic volume 

control. The audio component of the detected signal 
is amplified by the RCA -6B7 and conveyed to a 

resistance -capacitance coupling network. 

A power amplifier pentode, RCA -41, is used in the 
output stage and is coupled by a transformer to the 
low impedance voice coil of the speaker. 

Full -wave rectification is employed in the power - 
supply stage. The speaker field winding serves in the 
filter circuit as a reactor. 

INTERNAL CONNECTIONS 
OF SPEAKER 

Figure 3-Loudspeaker Wiring (Table Model) 

INTERNAL CWNECTIONS 

co. 

OF SPEAKER 

Figure 4-Loudspeaker Wiring (Console Model) 

SERVICE 
(1) Line -Up Capacitor Adjustments 

This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best 
quality of performance. The circuits should be 
realigned after each major service or repair operation, 
and whenever there are positive indications that the 
adjustments have deviated from normal by ordinary 
usage. These indications will be present together and 
will have the nature of: low sensitivity, poor tone 
quality and irregular double -peaked tuning. 

A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and 
indication equipment must also be used. Certain 
standard service instruments, which are useful for 
receiver adjustment, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 

(2) I -F Tuning Adjustments 

There are two i -f transformers associated in the 
intermediate amplifier system. The first of these 
transformers is tuned by accessible trimmers. The 
second transformer has a natural tuning inherent to 
its design. To obtain the correct alignment, proceed 
as follows: 

(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is 

DATA 
received. Set the volume control to its maxi- 
mum position. Ground the receiver. 

(b) Connect the output of the test oscillator be- 
tween the first detector control grid and chassis 
ground. Attach an indicating meter, such as 
is illustrated on page 2, to the speaker circuit. 

(c) Place the external oscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. 
The output should be set at as low a value as 
will give a convenient indication during 
adjustment; this requirement is important in 
that the a.v.c. action is voided by such a 
method. Adjust the secondary and primary 
trimmers (C18 and C17) of the first i -f 
transformer for maximum receiver output. 

R -F and Oscillator Adjustments 

Three trimmers are provided, two for adjustment 
at 1720 kc. and one for oscillator line-up at 600 kc. 

No adjustments are required on the short-wave 
bands. Locations of the trimmers are shown on 
Figure 5. They should be adjusted in the following 
manner : 

(a) Connect the output of the modulated Full 
Range Oscillator to the antenna and ground 
terminals of the receiver. Check the position 
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of the dial pointer. It should set exactly 
on the radial line, adjacent to the dial 
reading of 540 when the tuning capacitor 
plates are at full mesh. After correcting the 
dial pointer, place the receiver in operation 
and set the selector at 1720 kc., advance the 
volume control to maximum and turn the 
range switch to its broadcast position. 

(b) Adjust the frequency of the external oscillator 
to 1720 kc. and regulate its output until a 
perceptible indication appears on the output 
indicator. This indication should be held at 
a minimum during the adjustments. The 
trimmers C44 and C45 should then be tuned 
to the point giving peak receiver output. 

(c) Retune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control to 
the point where the incoming oscillator signal 
is received best. This point will not always be 
exactly at 600 on the dial. Then adjust the 
low -frequency trimmer C40, simultaneously 
rocking the tuning capacitor slowly through 
the signal until maximum receiver output 
results from these combined operations. This 
adjustment must be made irrespective of dial 
calibration. It is advisable to repeat the 1720 
kc. adjustment of the oscillator trimmer C44 
in order to correct for any change caused by 
the tuning of C40. 

265V. 106V. 

6 V. 

\ ,Ist.LI. 
,TRANSI. 

07 CIS 

\.® ®. 
C-40 

OSC. 
SERIES 

fi 
4V. 

50V. 

Radiotron Socket Voltages 

The various normal operating voltages are given 
on Figure 5. As specified, they are referred to the 
chassis ground. Accuracy of measurements will be a 
function of the internal resistance of the voltmeter 
used. It is advisable to employ a meter having at 
least 1000 ohms per volt, and for each reading use 
the highest range which will give an acceptably 
accurate reading. General deviations from the values 
given, due to line voltage difference, should not be 
taken as indicating a defective condition. The 
erratic departure from normal of a single value or 
group of values should form the basis of circuit 
diagnosis. 

Code Interference 
In certain localities near to high-powered radio- 

telegraph stations operating at frequencies in the 
vicinity of 460 kc., slight code interference may be 
present. This adverse condition usually occurs over 
the entire tuning range, the strength of the interfer- 
ence not being affected by changing the station 
selector. A shielded wave trap, such as Part No. 
4539, is adaptable for suppressing interference of this 
type. It should be connected in series with the antenna 
lead at the receiver, with its green lead to the antenna, 
and its yellow lead to the antenna terminal. The trap 
must be accurately tuned to the interfering signal. 
The shield of the trap should be securely grounded to 
the receiver chassis. 

6.4V. 

2114-DEt, A.F, 
& A.V.C. 

90x* 

1 

265V. 253V. 

`1_ 
GNU 

D.SCi. 
C-44 

RF. 
O -+s 

GANG COND. 

*CANNOT BE MEASURED IY/TN 
ORO/NARY VOLTMETER 

Figure 5-Trimmer Locations and Radiotron Socket Voltages 

(Measured at 115 volts line supply-Maximum Volume Control-No Signal) 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 7487 Shield-I.F. Radiotron shield $0.25 

4379 Board -Terminal board -Engraved "ANT- 
GND" $0.20 

3858 
4784 

Socket -Dial lamp socket assembly 
Socket -4 -contact Radiotron socket 

.26 

.15 

5043 

4880 

Bracket -First I.F. transformer mounting 
bracket 

Bracket -Tone control switch mounting 
bracket 

.10 

.12 

4785 
4786 
4787 
4904 

Socket -6 -contact Radiotron socket 
Socket -6 -contact Radiotron socket 
Socket -7 -contact Radiotron socket 
Switch -Range switch (S2, S3, S4) 

15 
.15 
.15 
.75 

4427 
4244 

Bracket -Volume control mounting bracket.. 
Cap -Grid contact cap -Package of 5 

.18 

.20 

5052 
4900 

Switch -Tone control switch (S6) 
Transformer -First intermediate frequency 

30 

3861 
4442 
4913 

Capacitor -Adjustable capacitor (C40) 
Capacitor -50 mmfd. (C8) 
Capacitor -375 mmfd. (C43) 

,78 
.22 
.20 

4901 
transformer (L9, L10, C17, C18) 

Transformer -Second intermediate frequency 
transformer (L11, L12, R8, R21, C23) 

2.25 

1.50 

5044 
4914 

Capacitor -810 mmfd. (C27) 
Capacitor -1350 mmfd. (C41) 

.20 

.24 

4898 Transformer -Power transformer -105-125 
volts -25-50 cycles 5.55 

4881 Capacitor -3400 mmfd. (C24) .20 4897 Transformer -Power transformer -105-125 
4912 
4793 
4868 

Capacitor (C42) .38 
.20 
.20 

4899 
volts -50-60 cycles (T1) 

Transformer -Power transformer -105-125 
200-240 volts -40-60 cycles 

3.98 

4.05 
-4800 mmfd. 

Capacitor -0.005 mfd. (C25) 
Capacitor -0.005 mfd. (C32) 

4792 Capacitor -0.015 mfd. (C28) .22 
4906 Capacitor -0.017 mfd. (C31) .25 CONDENSER DRIVE ASSEMBLIES 
4836 
4791 
4841 

Capacitor -0.05 mfd. (C5, C19) 
Capacitor -0.1 mfd. (C10, C20) 
Capacitor -O.1 mfd. (C30) 

.30 

.24 

.22 

5048 
5046 

Dial -Station selector dial 
Drive -Tuning condenser drive assembly-- 

Complete 

.38 

1.04 
3597 Capacitor -0.25 mfd. (C29, C38) 

Capacitor -4.0 mfd. (C26) 
.40 4475 Indicator -Station selector (indicator) ( ) pointer. .18 

4428 Capacitor -8.0 mfd. (C36) 
.60 

1.05 4340 Lamp -Station selector dial lamp -Package 
.60 

7790 Capacitor -10.0 mfd. (C35) 1.05 3943 Screen -Translucent screen for dial light - 
7589 Capacitor pack -Comprising two 4.0 mfd. Package of 2 .18 

capacitors (C16, C34) 1.64 5047 Shaft -Condenser drive shaft .22 
4358 Clamp -Capacitor mounting clamp for 

capacitors -Stock Nos. 7790 and 4428.... .15 3858 Socket -Station selector dial lamp socket .26 

4903 Coil -Antenna coil (L1, L2, R2, C5) 1.58 
4902 Coil -Oscillator coil (L4, L5, L6) 1.22 REPRODUCER ASSEMBLIES 
4896 Condenser -2 -gang variable tuning condenser (CONSOLE MODEL) 

4790 
(C6, C9, C44, C45) 

Volume control (R9, Si) 
3.48 
1.40 9579 Coil -Field coil (L14)2.10 

5045 Lead -Single conductor -Shielded lead from 9533 Cone -Reproducer cone -Mounted and cen- 
volume control to resistor (R10) .20 tered on metal housing (L13) 3.50 

3218 Resistor -600 ohms -Carbon type -14 watt 5118 Connector -3 -contact male connector plug 
(R4, R7) -Package of 5 1.00 for reproducer .25 

5185 Resistor - 2200 ohms - Carbon type - rz 5119 Connector -3 -contact female connector plug 
watt (R22) -Package of 5 1.00 for reproducer cable ... .25 

4436 Resistor - 5000 ohms - Carbon type -/ 9578 Reproducer -Complete 6.58 
watt (R12) -Package of 10 2.00 4818 Transformer -Output transformer (T2) 2.15 

2240 Resistor - 30,000 ohms - Carbon type -1 
watt (R5) .22 REPRODUCER ASSEMBLIES 

3602 Resistor -60,000 ohms -Carbon type-/ 
watt (R3, R15, R16) -Package of 5 1.00 

(TABLE MODEL) 

3118 Resistor -100,000 ohms -Carbon type -14 4915 Cable -3 -conductor reproducer cable .50 
watt (R2) -Package of 5 1.00 9587 Coil -Field coil, magnet and cone support 

3116 Resistor -200,000 ohms -Carbon type-/ (L14) 2.18 
watt (R13) -Package of 5 1.00 9588 Cone -Reproducer cone (L13) -Package of 5. 3.55 

6186 Resistor -500,000 ohms -Carbon type -Ye 5118 Connector -3 -contact male connector plug 
watt (R14) -Package of 5 1.00 for reproducer .25 

4783 Resistor - 1,100,000 ohms - Carbon type 5119 Connector -3 -contact female connector plug 
-14 watt (R6) -Package of 5 1.00 for reproducer cable .25 

6242 Resistor -2 megohms - Carbon type - 14 9586 Reproducer -Complete 5.95 
watt (R10, R11) -Package of 5 1.00 4893 Transformer -Output transformer (T2) 1.48 

4721 Resistor - Tapped resistor - one 10,000 
ohms, two 5,000 ohms and one 500 ohms 
sections (R17, R18, R19, R20) .88 

MISCELLANEOUS ASSEMBLIES 

3584 Ring -Oscillator coil retaining ring -Pack- 6755 Bezel -Metal bezel for station selector dial 
age of 5 .40 glass .50 

5049 Screw -First I.F. transformer clamp screw- 6707 Glass -Station selector dial glass .20 
No. 6-32-%" set screw -Package of 5... .10 4449 Knob -Package of 5 .60 

4908 Shield -Second I.F. transformer shield .45 6708 Ring -Retaining ring for dial glass -Package 
5186 Shield -First I.F. transformer shield .28 of 5 .44 
3623 Shield -Oscillator coil shield .30 4917 Screw -Chassis mounting screw and washer 
3782 Shield -Second detector Radiotron shield .26 (for table model) -Package of 4 .15 
3942 Shield -First Detector and output Radiotron 5178 Screw -Chassis mounting screw accembly 

shield .18 (for console model) -Package of 4 .15 

S. O. 765258 11M Printed in U. S. A. 
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SUPPLEMENT 
TO 

RCA VICTOR MODELS 118 AND 211 

SERVICE NOTES 

Recently manufactured receivers of Models 118 and 211 contain a number of modifications in circuit and 
assembly. These changes appear in the following data and on the schematic and wiring diagrams. The major 
items affected are the speaker cable connection, type of Radiotron in output stage, band switch and voltage 
divider system. 

Table Model Loudspeaker Wiring Console Model Loudspeaker Wiring 

RADIOTRON SOCKET VOLTAGES 
115 -Volt, A. C. Line-Maximum Volume Control-No Signal 

Radiotron 
Cathode to 

Ground Volts, 
D. C. 

Screen Grid to 
Ground Volts, 

D. C. 

Plate to Ground 
Volts, D. C. 

Plate Current, 
M. A. 

Heater Volts, 
A. C. 

RCA -6A7 
Detector 

6.0 
105 265 3.5 

6.3 
Oscillator 220 4.5 

RCA -6D6 I F. 6.0 105 265 9.0 6.3 

RCA -6B7 2nd Dec. 3.0 50* 90' 0.7 6.3 

RCA -42 Power 16.5 265 245 30.0 6.3 

RCA -80 Rectifier - - 690 (Plate to Plate) 64.0 5.0 

'Voltage calculated from 265V+B. 
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REPLACEMENT PARTS -Models 118 and 211 (1935 Production) 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DFg-RIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 4433 Transformer -Second intermediate frequency 

4379 Board -Terminal board -Two terminals and transformer (L11, L12, C21, C22, C23, 
link -Engraved "ANT-GND" $0.20 R8) $2.15 

4880 Bracket -Tone control mounting bracket .... .12 9512 Transformer -Power transformer -105-125 
4427 Bracket -Volume control mounting bracket.. .18 volts -25-40 cycles 6.58 
4244 Cap -Grid contact cap .20 9513 Transformer -Power transformer -105-250 
3861 Capacitor - Adjustable capacitor - 10-100 volts -40-60 cycles 4.85 

mmfd. (C12) .78 9511 Transformer -Power transformer -105-125 
4793 Capacitor -0.005 mfd. (C25) .20 volts -50-60 cycles 4.78 
4868 Capacitor -0.005 mfd. (C32) .20 4429 Volume control (R9, SI) 1.40 
4883 
4792 

Capacitor -0.01 mfd. (C33) 
Capacitor -0.015 mfd. (C28) 

.20 

.22. 
DRIVE ASSEMBLIES 

4752 Capacitor -0.017 mfd. (C31) .26 10194 Ball -Steel ball for condenser drive assembly 

4836 Capacitor -0.05 mfd. (C5, C19) .30 -Package of 20 .25 

4442 Capacitor -50 mmfd. (C8) 22 4422 Clutch -Condenser drive clutch assembly 

4509 Capacitor -80 mmfd. (C27) .i5 complete 1.00 

4791 Capacitor --0.1 mfd. (C10, C20, C30) .24 4474 Dial -Station selector dial (table model).... .76 

3597 Capacitor -0.25 mfd. (C29, C38) .40 4450 Dial -Station selector dial (console model).. .52. 

4811 Capacitor -340 mmfd. (C39) .25 4434 Drive -Tuning condenser drive act mbly.... 2.42 
4439 Capacitor -3400 mmfd. (C14) .35 4340 Lamp -Dial lamp -Package of 5 .60 

4881 Capacitor -3400 mmfd. (C15, C24) .20 4363 Pointer -Station selector pointer (console 

3796 Capacitor -4.0 mfd. (C26) .60 model) .18 

4428 Capacitor -8.0 mfd. (C36) 1.05 4475 Pointer -Station selector pointer (cable model). .18 

7790 Capacitor -10.0 mfd. (C35) 1.05 3943 Screen -Translucent screen for dial lamps - 
7589 Capacitor pack -Comprising two 4.0 mfd. Package of 2 .18 

capacitors (C16, C34) 1.64 3529 Socket -Dial lamp socket .32 

4358 Clamp - Electrolytic capacitor mounting REPRODUCER ASSEMBLIES 
clamp .15 (TABLE MODEL) 

5087 
5089 

Coil -Antenna coil (LI, L2, L3, L4, C2, C3). 
Coil -Oscillator coil (L5, L6, L7, L8, Cil, 

1.86 4915 Cable -3 -conductor reproducer cable -Corn - 
C37) 1.90 piece with 3 -contact female connector plug. .50 

4504 Condenser -2 -gang variable tuning condenser 
(C6, C9) 2.78 

9587 Coil -Field coil magnet and cone support 
(L14) 2.18 

4788 Insulator-Radiotron socket insulator -Pack- 9588 Cone -Reproducer cone (L13) -Package of 5. 3.55 
age of 5 .20 5118 Connector -3 -contact male connector plug 

3708 Resistor 600 ohms -Carbon t type -I watt 5119 
for reproducer 

Connector -3 -contact female connector plug 
25 

(R4, R7) -Package of 5 1.00for reproducer cable .25 
4812 Resistor - 2600 ohms - Carbon type - / 9586 Reproducer -Complete 5.95 

4436 
watt (R22) -Package of 5 

Resistor - 5000 ohms - Carbon type - 11.004893 Transformer -Output transformer (T2) 1.48 

watt (R12) -Package of 10 2.00 REPRODUCER ASSEMBLIES 
2240 R 30,000 ohms - Carbon type - 1 (CONSOLE MODEL) 

3602 
wLattr R5) 

Resistor -60,000 ohms -Carbon type-/ 
watt (R3, R8, R15, R16) -Package of 5 

.22 

1.00 
9590 Coil -Field coil magnet and cone support 

(L14) 4.20 

3118 Resistor -100,000 ohms -Carbon type -r48935 
watt (R2) -Package of 5 1.00 9589 

Cone -Reproducer cone (L13) -Package of 5. 
Reproducer -Complete 

5.25 
8.20 

3116 Resistor -200,000 ohms -Carbon c I Ype- g 4892 Transformer -Output transformer (T2) 1.30 

watt (R13) -Package of 5 1.00 MISCELLANEOUS ASSEMBLIES 
6186 Resistor -500,000 ohms -Carbon type-Ia 

watt (R14) -Package of 5 1.00 6840 Escutcheon -Station selector escutcheon - 
4783 Resistor -1,100,000 ohms -Carbon type- Console model .56 

watt (R6, R10) -Package of 5 1.00 6706 Escutcheon -Station selector escutcheon - 
6242 Resistor -2 megohms - Carbon type -/ Table model 42 

watt (R11) -Package of 5 1.00 6614 Glass -Station selector dial glass -Console 
4721 Resistor -Tapped resistor -One 10,000 ohm, model .30 

two 5,000 ohm and one 500 ohm section 6707 Glass -Station selector dial glass -Table 
(R17, R18, R19, R20) .88 model .20 

4521 Shield -Antenna, r -f or oscillator coil shield.. .42 4449 Knob -Station selector, range switch, tone 

3942 Shield -First detector -oscillator Radiotron control switch or volume control knob - 
shield .i8 Package of 5 .60 

7487 Shield-I.F. Radiotron shield .25 6615 Ring -Spring retaining ring for dial glass - 
3782 Shield -Second detector Radiotron shield .26 Console model -Package of 5 

for 
.34 

4784 Socket -4 -contact Radiotron socket .15 6708 Ring -Spring retaining ring dial glass - 
Table 5 

4785 
4786 
4787 

Socket -6 -contact output Radiotron socket... 
Socket -6 -contact i -f Radiotron socket 
Socket -7 -contact Radiotron socket 

.15 

.15 

.15 

4685 
model -Package of 

Screw -Chassis mounting screw aacembl - 
Comprising four screws, four ushfou- 

lockwashers, four washers and eight cush- 

.44 

5088 Switch -Range switch (S2, S3, S4, S5, SW, 
1.35 4446 

ions (for console model) 
Screw -Chassis mounting screw assembly - .40 

5052 Switch -Tone control switch (S6) .30 Comprising four screws, four spacers, four 
4431 Transformer -First intermediate frequency lockwashers, four washers and eight cush- 

transformer (L9, L10, C13, C17, C18) 2.28 ions (for table model) .28 
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RCA VICTOR MODEL 119 

Five -Tube, Two -Band, A. C. Superheterodyne Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
105-125 Volts, 50-60 Cycles 

Voltage and Frequency Ratings 105-125 Volts, 25-60 Cycles 
105-125/195-250 Volts, 50-60 Cycles 

Power Consumption 80 Watts 
(1) RCA -6A7, First Detector and Oscillator 
(2) RCA -6D6, I.F. Amplifier 
(3) RCA -6B7, Second Detector-Audio Amplifier-A.V.C. 
(4) RCA -41, Power Output 
(5) RCA -80, Rectifier 

540 KC. to 1720 KC. and 1600 KC. to 3500 KC. 
Alignment Frequencies 460 KC. (I.F.), 1720 KC. (R.F. and Oscillator) 600 KC. (Oscillator) 
Undistorted Output 1 75 Watts 
Maximum Output 3 5 Watts 
Loudspeaker 6 -Inch, Electro -Dynamic 

Radiotrons and Functions 

Ranges Tuning Frequency Rang 

PHYSICAL SPECIFICATIONS 
Height 15 Inches 
Width 13 Inches 
Depth 8 Inches 

This model contains a five -tube chassis, shock 
mounted into a table -type cabinet. The superheterodyne 
type of circuit is used, with such features of design as : 

Automatic volume control, diode detection, two -point 
tone control, illuminated full -vision dial scale, resist- 
ance -coupled audio system, electrodynamic loudspeaker, 
and other important points of improvement. 

Service convenience has been an, especial requirement 
in the layout and construction of this receiver. A plug - 
connector attachment is used in the chassis to speaker 
cable which will allow ready removal of either unit 
without disturbing the other. Trimmer adjustments 
are located at accessible points, and their number reduced 
to the least that is consistent with efficient operation. 

ELECTRICAL CIRCUIT 

Five Radiotrons are associated in combination with 
a superheterodyne circuit. Two of the Radiotrons are 
applied so as to obtain plural functions, thereby gaining 
more than the adequate results normally expected of a 
five -tube receiver. In the first stage of the circuit, an 
RCA -6A7 pentagrid converter tube is employed as an 
r -f amplifier and local oscillator, the related external 
high -frequency circuits consisting of a tuned antenna 
transformer with a short-wave tap. The oscillator 
second harmonic is used for the short-wave position. 
Within the first detector tube, mixing of signal and 
oscillator voltages is accomplished through electron 
coupling, the i -f appearing in the plate circuit. 

The i -f system operates at 460 kc. as the basic fre- 
quency. The presence of the natural period transformer 
at the i -f output should be especially noted. Its use 
minimizes the number of line-up adjustments. 

The combined second detector-audio amplifier- 
a.v.c. stage, utilizes an RCA -6B7, a duplex -diode 
pentode Radiotron. One diode connects directly to 
ground, the other is used for detection. Part of the 
detected signal is filtered to remove the audible fluctua- 
tions and is applied to the first and second stages as a 
means of providing automatic volume control. The 
audio component of the detected signal is amplified by 
the RCA -6B7 and conveyed to a resistance -capacitance 
coupling network. 

A power -amplifier pentode, RCA -41, is used in the 
output stage and is coupled by a transformer to the low 
impedance voice -coil of the speaker. 

Full -wave rectification is employed in the power - 
supply stage. The speaker field winding serves in the 
filter circuit as a reactor. 
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(1) Line -Up Capacitor Adjustment: 

This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best quality 
of performance. The circuits should be realigned after 
each major service or repair operation, and whenever 
there are positive indications that the adjustments have 
deviated from normal by ordinary usage. These indi- 
cations will be present together and will have the 
nature of : low sensitivity, poor tone quality and 
irregular double -peaked tuning. 

A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and indica- 
tion equipment must also be used. A number of 
standard service instruments, which are useful for 
receiver adjustments, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 

(2) I -F Tuning Adjustments: 

There are two i -f transformers associated in the 
intermediate amplifier system. The first of these 

SERVICE DATA 
transformers is tuned by accessible trimmers. The 
second transformer has a natural tuning inherent to 
its design and does not require adjustment. To obtain 
the correct alignment proceed as follows : 

(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is received. 
Set the volume control to its maximum posi- 
tion. Ground the receiver. 

(b) Connect the output of the test oscillator between 
the first detector control grid and chassis ground. 
Attach an indicating meter, such as is illustrated 
on page 2, to the speaker circuit. 

(c) Place the external oscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. The 
output should be set at as low a value as will 
give a convenient indication during adjustment; 
this requirement is important in that the a.v.c. 
action is voided by such a method. Adjust the 
secondary and primary trimmers (C18 and C17) 
of the first i -f transformer for maximum 
receiver output. 

265V. WV 

6 V. 

1 

4V. 

50V. 

Ise.IF. 

¡ C17 016 
I TRANSF. C-40 

OSC. 
SERIES 

6.5V. 

6.4V. 

2^dDEt AF, 

* 

__... --::::r:: 

OSG. ': 
C-44 

R.F. 

C4S 

GANG COND. 

265V. 253V. 

* CANNOT DE MEASURED WITH 
ORO/MARY VOLTMETER 

6NA 

Figure 3-Trimmer Locations and TZadiotron Socket Voltages (Measured at 115 volts A. C. Supply- 
Maximum Volume Control-No Signal) 

100 



R. F. and Oscillator Adjustments: 

Three trimmers are provided, two for adjustment at 
1720 kc. and one for oscillator line-up at 600 kc.. No 
adjustments are required on the short-wave bands. 
Locations of the trimmers are shown on Figure 3. 

They should be adjusted in the following manner: 

(a) Connect the output of the modulated Full Range 
Oscillator to the antenna and ground terminals 
of the receiver. Check the position of the dial 
pointer. It should set exactly on the radial line, 

adjacent to the dial reading of 540 when the 
tuning capacitor plates are at full mesh. After 
correcting the dial pointer, place the receiver in 

operation and set the selector at 1720 kc., 

advance the volume control to maximum and 
turn the range switch to its broadcast position. 

(b) Adjust the frequency of the external oscillator 
to 1720 kc. and regulate its output until a 

perceptible indication appears on the output 
indicator. This indication should be held at a 

minimum during the adjustments. The trim- 
mers C44 and C45 should then be tuned to 
the point giving peak receiver output. 

(c) Re -tune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control 

to the point where the incoming oscillator 
signal is received best. This point will not 
always be exactly at 600 on the dial. Then 
adjust the low -frequency trimmer, C40, simul- 
taneously rocking the tuning capacitor slowly 
through the signal until maximum receiver 
output results from these combined operations. 
This adjustment must be made irrespective of 
dial calibration. It is advisable to repeat the 
1720 kc. adjustment of the oscillator trimmer 
C44, in order to correct for any change caused 
by the tuning of C40. 

Radiotron Socket Voltages 

The various normal operating voltages are given 
on Figure 3. As specified, they are referred to the 
chassis ground. Accuracy of measurements will be a 

function of the internal resistance of the voltmeter 
used. It is advisable to employ a meter having at 
least 1000 ohms per volt, and for each reading use 
the highest range which will give an acceptably 
accurate reading. General deviations from the values 
given, due to line voltage difference, should not be 
taken as indicating a defective condition. The erratic 
departure from normal of a single value or group of 
values should form the basis of circuit diagnosis. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identil ed and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 3942 Shield -First Detector and output Radiotron 

4379 Board -Terminal board -Engraved "ANT- 
shield $0.18 

GND" $0.20 3782 Shield -Second Detector Radiotron shield.... .26 

4244 Cap -Contact cap . .20 7487 Shield-I.F. Radiotron shield .25 

3861 Capacitor -Adjustable capacitor (C40) .78 5186 Shield -First I.F. transformer shield .28 

5094 Capacitor -50 mmfd. (C8) .20 4908 Shield -Second I.F. transformer shield .45 
5151 Capacitor -320 mmfd. (Cil) 20 3858 Socket -Dial lamp socket .26 
5044 Capacitor -810 mmfd. (C27) .20 4784 Socket -4 -contact Radiotron socket .15 
4881 Capacitor -3400 mmfd. (C24) .20 

4785 Socket -6 -contact Radiotron socket .. .15 
4793 Capacitor -0.005 mfd. (C25) .20 

4786 Socket -6 -contact Radiotron socket .. .15 
4868 Capacitor -0.005 mfd. (C32) .20 

4792 Capacitor -0.015 mfd. (C28) 22 
4787 Socket -7 -contact Radiotron socket .15 

4906 Capacitor -0.017 mfd. (C31) .25 
5053 Switch -Range switch (S2) 50 

4836 Capacitor -0.05 mfd. (C5, C19) .30 
4905 Switch -Tone control switch (S5) .30 

4900 Transformer -First intermediate frequency 
4841 Capacitor -0.1 mfd. (C10, C20, C30) .22 transformer (L9, L10, C17, C18) 2.25 
3597 Capacitor -0.25 mfd. (C29, C38) .40 4901 Transformer -Second intermediate frequency 
3796 Capacitor -4.0 mfd. (C26) .60 transformer (ill, L12, C23, R8, R21).... 1.50 

4428 Capacitor -8.0 mfd. (C36) 1.05 4898 Transformer -Power transformer -105-125 
volts -25-50 cycles 5.55 

7790 Capacitor -10.0 mfd. (C35) 1.05 4897 Transformer -Power transformer -105-125 
7589 Capacitor pack -Comprising two 4.0 mfd. volts -50-60 cycles (T1) 3.98 

capacitors (C16, C34) 1.64 4899 Transformer -Power transformer -105-125/ 
4358 Clamp -Capacitor mounting clamp for Stock 200-240 volts 40 60 cycles 4.05 

No. 4428 and No. 7790 .1.5 
4429 Volume control (R9, Si) 1.40 

5051 Coil -Antenna coil (L1, L2, C5, R2) 1.28 

5050 Coil -Oscillator coil (L4, L6) .56 REPRODUCER ASSEMBLIES 
4896 Condenser -2 -gang variable tuning condenser 

4915 Cable -3 conductor reproducer cable -Com- 
plete with 3 -contact female connector .50 

3708 Resistor -600 ohms -Carbon type-/ watt 
(R4, R7) -Package of 5 1.00 9587 Coil -Field coil, magnet and cone support 

4436 Resistor -5000 ohms -Carbon t ype-/wacc 
(L14) 2.18 

(R12) -Package of 10 2.00 9588 Cone -Reproducer cone (L13) -Package of 5. 3.55 

2240 Resistor -30,000 ohms -Carbon type -1 5118 Connector -3 -contact male connector for re - 
watt (R5) .22 producer cable .25 

3602 Resistor -60,000 ohms Carbon type-/ 5119 Connector -3 -contact female connector for 
watt (R3, R15, R16) -Package of 5 1.00 reproducer cable .25 

3118 Resistor -100,000 ohms -Carbon type -3/ 9586 Reproducer -Complete 5.95 
watt (R2) -Package of 5 1.00 4893 Transformer -Output transformer (T2) 1.48 

3116 Resistor -200,000 ohms -Carbon type- 14 

6186 

watt (R13) -Package of 5 

Resistor -500,000 ohms -Carbon type -s 1.00 
MISCELLANEOUS ASSEMBLY 

watt (R14) -Package of 5 1.00 5111 Dial -Station selector dial scale .32 
4783 Resistor -1,100,000 ohms -Carbon type- I4 4132 Knob -Station selector knob -Package of 5.. .55 

watt (R6) -Package of 5 1.00 4449 Knob -Volume control, range switch, or tone 
6242 Resistor -2 megohms-Carbon type- 14 watt control knob -Package of 5 .60 

(R10, R11) -Package of 5 1.00 
4340 Lamp -Station selector dial lamp -Package of 5 .60 

4721 Resistor -Tapped resistor -One 500 ohm, two 
5,000 ohm, and one 10,000 ohm sections 4909 Pointer -Station selector pointer .15 
(R17, R18, R19, 8.20) .88 3886 Reflector -Station selector dial reflector .30 

3584 Ring -Oscillator coil retaining ring .40 4917 Screw -Chassis mounting screw -Compris - 
3623 Shield -Oscillator coil shield .30 ing one screw, and one washer -Package of 4. .15 
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RCA VICTOR MODELS 125 AND 225 
Six -Tube, Two -Band, A. C. Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

Voltage and Frequency Ratings 

Power Consumption 

Radiouons and Functions 

Tuning Frequency Ranges 

Alignment Frequencies 
460 KC. (I.F.), 600 KC. (Osc.), 1720 KC 

Undistorted Output 
Maximum Output 

1105-125 Volts, 50-60 Cycles 
105-125 Volts, 25-60 Cycles 
105-125/200-250 Volts, 50-60 Cycles 

85 Watts 

(1) RCA -6A7 Oscillator and First Detector 
(2) RCA -6D6 I.F. Amplifier 
(3) RCA -6D6 I.F. Amplifier 
(4) RCA -6B7 Detector A.F. Amplifier and A.V.C. 
(5) RCA -41 Power Output 
(6) RCA -80 Rectifier 

540 KC. -1720 KC. and 5400 KC. -18,000 KC. 

. (Osc. and Det.) and 18,000 KC. (Osc. and Det.) 
1.75 Watts 
3.5 Watts 

PHYSICAL SPECIFICATIONS 
Model 125 

Height 17% Inches 

Width 14% Inches 

Depth 10%p Inches ...113 Inches 

These six -tube, two -band receivers employ identical 
chassis assemblies, which are designed for frequency 
coverage of the standard broadcast band and the more 
important short-wave bands now in use for trans- 
oceanic broadcast work. 

A variable ratio drive is used in combination with 
an "airplane" type dial to simplify the accurate turing 
necessary for proper reception of the short-wave 
signals. An automatic volume control system is in- 
corporated in the circuits of the receiver which stabilizes 

Model 225 

38 Inches 

24X Inches 

the output when atmospheric fluctuations cause fading. 
This feature is of prime importance when receiving 
short-wave signals. 

Reproduction of good quality is obtained from a 
pentode output tube operating into a uniformly effi- 
cient loudspeaker. Tone control is provided in the 
power output stage so that by operating a double 
throw switch, the high frequency response may be 
reduced by a predetermined amount. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The circuit embodied in this receiver is of the 

superheterodyne type. Its layout is shown schematically 
in Figure 3. Two ranges of tuning are provided by 
two separate sets of coils. A tuned transformer is 
employed to couple the antenna system into the first 

detector tube which is an RCA -6A7. This tube also 
serves, by the coordinate arrangement of its elements, 
to generate the local oscillation required for superhet- 
erodyne operation. The local oscillation is modulated 
with the incoming signal by the mutual effect of the 
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tube elements on the electron flow. The difference beat 
frequency of these two signals is amplified by this 
same tube and delivered to the i -f amplifier system. 
There are two Radiofron 6D6 tubes used for i -f 
amplification. Three transformers intercouple these 
tubes. The primaries and secondaries of two of these 
transformers are resonated to the intermediate fre- 
quency (460 kc.). The third i -f transformer has no 
adjustable capacitors; its natural tuning is such as to 
obtain the desired selectivity and efficiency. Diode 
detection is performed in an RCA -6B7 tube, a duplex 
diode pentode. The signal from the i -f system is 
applied to one of the diodes of the tube, where 
detection takes place. The remaining diode is tied 
solidly to ground. 

A voltage having the character of an audio wave 
superimposed upon a constant d -c is developed by the 
detection process across the manual volume control 
resistor R14. The d -c portion of this voltage, which 
is dependent upon the strength of the carrier of the 
signal being received, is used to automatically 
regulate the control grid bias voltages of the first - 
detector and the i -f amplifier stages. Maximum 
control is used on the detector and first i -f, while a 
reduced amount of control is applied to the second i -f. 
A portion of the audio component of the detected 

SERVICE 

(1) Line -Up Adjustments 
Maximum efficiency and best quality of performance 

will only be obtained when the circuits are in proper 
alignment. "Trimmer" capacitors are provided at 
accessible locations on the receiver chassis for accu- 
rately realigning the circuits when they have deviated 
from normal. Incorrect alignment is usually evidenced 
by low sensitivity, poor quality and irregular double - 
peaked tuning. 

It is important in re -adjusting the line-up trimmers 
to use proper oscillator and indicator apparatus. Cer- 
tain standard service instruments, which are useful in 
making these adjustments, have been devised and 
made available to the service man by the manufacturer 
of this receiver. They are illustrated and described on 
page 2. 

Preliminary Testa 

Before making any adjustments, it is wise to de- 
termine the correctness of the existing alignment. 
This may be done bysupplying a signal to the circuit 
(r -f, oscillator or i-f from the "Full -Range Oscilla- 
tor," and inserting the "Tuning Wand" into the coils 
involved. The "Tuning Wand" consists of a bakelite 
rod having a brass cylinder attached to one end, and 
a small core of finely divided iron compacted into the 
opposite end. By inserting the brass cylinder end into 
the center of a particular coil, through the opening 
provided in the top of the shield as shown in Figure 1, 
the inductance of the coil is lowered, and therefore, the 
resonant frequency is increased. Placing the other end 
(iron filing core) into the coil raises the inductance and 
conversely decrr2c"s the resonant frequency. Thus it is 
apparent, that if the circuits are in exact resonance 

voltage appearing across the manual volume control 
is carried through the variable arm and a blocking 
condenser to the control grid of the RCA -6B7, which 
simultaneously functions to provide audio amplifica- 
tion. The audio signal is conducted from the detector -a -f amplifier-a.v.c. stage to the power -output tube 
through a resistance -capacitance network. At this 
point there is provision for changing the audio response 
of the receiver, so that proper results will be obtained 
in both the long -wave and the short-wave bands. As 
shown on the schematic, the switch S7 operates so 
that for long -wave reception the resistor R25 and 
condenser C32 are in series with the plate resistor R17, 
while for short-wave reception the resistor -condenser 
combination is shorted out. The output tube delivers 
a high-level high -quality signal to the electro -dynamic 
loudspeaker through an efficiently designed matching 
trans ormer. A two -point tone control consisting of 
a small capacitor and a single pole switch is con- 
nected in the plate circuit of the RCA -41 output tube. 

Direct current voltages required are obtained from 
a full -wave rectifier system. The electro -dynamic 
speaker receives its magnetization current from the 
rectifier tube, an RCA -80. It is connected into the 
circuit so that it will function as a reactor for filtering 
of the plate currents. 

DATA 
with the standard signal of the "Full -Range Oscilla- 
tor," the insertion of either end of the wand will cause 
a reduction of receiver output; whereas if the circuits 

8W 

ANT. 

MO« Of BASE 

Figure i-Locations of Coils 

are not in tune or resonance with the incoming signal, 
one end will bring about an increase of the signal, and 
the other end will cause a decrease. When an increase 
in signal is obtained with the iron filled end of the 
wand, an increase of the inductance and decrease in 
frequency of resonance is indicated. The trimmer con- 
denser associated with the circuit under test will there- 
fore require adjustment so as to increase its capacitance. 
The reverse occurs when a gain in signal is obtained 
when using the brass cylinder end of the wand. 

104 



Changes Indicated By Wand 

Wand Signal 
{Brass Decrease 

Iron Decrease 

1Brass Increase 
l Iron Decrease 

Brass Decrease 
\Iron Increase 

Trimmer 

None 

Decrease 

Increase 

The following procedure should be applied: 

l -F Tuning Adjustments 

The four i -f trimmer screws shown on Figure 2 
must be tuned to 460 kc., as explained below: 

(a) Short circuit the antenna and ground terminals 
of the receiver to prevent external signal pick- 
up. Set the volume control to maximum and 
attach a good ground connection to the receiver. 

(b) Feed the test oscillator output to the control 
grid of the first -detector. Connect an output 
indicator to the voice coil circuit. Regulate 
the oscillator output control so that a slight 
indication occurs on the indicating instrument. 

(c) Adjust the secondary and primary trimmers of 
the second i -f transformer for maximum (peak) 

output. Then tune the first i -f transformer in 
a similar manner. The oscillator output 
should be maintained at as low a level as will 
give a good output indication. This will keep 
the signal from being affected by the a.v.c. 
action of the receiver. A slight improvement 
in line-up may be obtained by repeating the 
above procedure, since there is an interlocking 
effect between the several tuned circuits. 

R -F and Oscillator Adjustments 

The trimmer capacitor locations for the r -f and 
oscillator stages are indicated on Figure 2. Their ad- 
justments should be performed as follows: 

(a) 

(e) 

Attach the oscillator output to the antenna - 
ground terminals of the receiver. 

(b) Check the dial pointer and correct its position 
if necessary. It should be coincident with the 
dial marking adjacent to 540 when the gang 
condenser plates are in full mesh. 

With the external oscillator tuned to 1720 kc., 
and its output adjusted for the critical minimum 
at full volume control, set. the station selector 
to the 1720 scale marking. Turn the range 
switch to its right position and adjust the 
trimmers C1O and Cl on Figure 2 to give 
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maximum (peak) receiver output. Then shift 
the oscillator frequency to 600 kc., and tune 
in this signal on the receiver. Adjust the oscil- 
lator trimmer, C8, simultaneously rocking the 
tuning condenser slowly through the signal 
until the maximum output obtainable results 
from the two combined operations. The dial 
calibration should be disregarded for this 
adjustment. The oscillator trimmer C10 
should be retuned at 1720 kc. to correct for 
any change caused by the 600 kc. adjustment. 

(d) Turn the receiver range switch to its left 
(short-wave) position and set the station selec- 
tor at the 18 megacycle dial marking. Tune the 
test oscillator to 18,000 kc. and regulate its 
output to produce a noticeable indication at the 
receiver output. Adjust C2 and C11 of the 
antenna and oscillator coils for maximum re- 
ceiver output. There will be two positions of 
the trimmers which give maximum signal. On 
the oscillator, the position of minimum ca- 
pacitance is correct; whereas the position of 
maximum capacitance is proper on the antenna 
trimmer. The latter should be made while 
slowly rocking the variable tuning condenser 
through the signal. 

It is important in making the foregoing adjustments 
to have the receiver operating at maximum sensitivity 
and using as low an input as will give an accurate 
output indication. This procedure will obviate the 
broadness of tuning apparent from the effect of auto- 
matic volume control. 

(2) Circuit Voltages 
Refer to Figure 2. The voltages indicated at the 

various socket contacts are measured to the chassis. 
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RED -BLACK 
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MOTOR ONLY 

INTERNAL CONNECTIONS OF POWER TRANSE 

T 
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BROWN 

BROWN - BLACK-.., 

326.. 

BROWN -- YELLOW 

4--YELLOW 
--B1uE 
0 
C. 
A=1, 

`BLUE - 
Figure 5-Universal Transformer Connections 

They represent the values which apply to a receiver 
in normal operating condition at the specified supply 

voltage. At other voltages, a consistent difference will 
be perceptible for all readings. Such a general devia- 
tion, due to line voltage, should not be judged as a 
sign of defective circuit conditions, but rather the 
erratic measurement used as a basis for the circuit 
analysis. 

Accuracy of the voltage measurements will be a 
function of the internal resistance of the voltmeter used. 
It is advisable to employ a meter having at least 1000 
ohms per volt and for each reading use the highest 
range which will give an acceptably accurate reading. 

Figure 6-Loudspeaker Wiring-Console Model 

(3) Code Interference 

In certain localities near to high-powered radio- 
telegraph stations operating at frequencies in the 
vicinity of 460 kc., slight code interference may be 
present on both bands of the receiver. This adverse 
condition usually occurs over the entire tuning range 
of each band, and is not affected by change of tuning. 
To overcome this interference, a shielded wave trap, 
such as part No. 4539, should be installed. This 
trap consists of a parallel resonant circuit, tuned by 
two trimmer capacitors. It should be connected in 
series with the antenna input lead at the receiver. The 
connections should be arranged so that a minimum 
of exposed (unshielded) lead is left between the trap 
and the band switch or the shielded input lead of the 
receiver. The trap is mountable by means of two 
holes provided in the chassis between the first i -f 
transformer shield and the oscillator coil shield. The 
can of the trap should be securely grounded. The 
trimmers must be accurately tuned to suppress the 
undesired station. 

(4) 220 -Volt Transformer Connections 

The 220-110 volt, 50-60 cycle transformer fur- 
nished with some instruments has taps for a variety 
of voltages. These taps are located on the trans- 
former assembly, and are accessible without removing 
the chassis from the cabinet. A schematic of the 
transformer with colors of its leads is shown in 
Figure 5. 
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RADIOTRON SOCKET VOLTAGES 
(Referred to ground) 

Maximum Volume Control-No Signal -115 Volts A. C. Input 

Radiotron 
Plate to Ground 

Volts, D.C. 

Screen Grid to 
Ground Volts, 

D.C. 

Cathode to 
Ground Volts, 

D.C. 

Plate 
Current 

Heater 
Volts 

RCA -6A7 

Oscillator 185 - - 4.5 - 
Detector 265 109 9.5 1.6 6.3 

RCA -6D6 First I.F. 257 109 11.2 2.2 6.3 

RCA -6D6 Second I.F. 265 109 8.3 6.6 6.3 

RCA -6B7 Second Dee. 80" 109 4.5 0.3 6.3 

RCA -41 Power 255 265 18.0 30.0 6.3 

RCA -80 Rectifier 345/345 - - 68.0 5.0 

*Calculated from +B. 
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REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased from authorized dealers 

Nok DESCRIPTION List 
Price 

Stock 
No. DPscIIarlON List 

Price 

RECEIVER ASSEMBLIES 5109 Resistor -12,000 ohms-Carbon type-/ 
4880 Bracket - Tone control switch mounting watt (R15)-Package of 5 $1.00 

bracket $0.12 5114 Resistor - 15,000 ohms - Carbon type - 1 

4427 Bracket-Volume control mounting bracket .18 watt (R5) .72 

4358 Bracket-Electrolytic capacitor bracket for ca- 
3602 Resistor 60,000 ohms-Carbon type-/ 

pacitor No. 7790 .15 watt (R3, R19, R20)-Package of 5 1.00 

4693 Bracket-Electrolytic capacitor bracket for ca- 3118 Resistor -100,000 ohms Carbon type- r4 
pacitor No. 5101 .15 watt (Rl, R7)-Package of 5 1.00 

3861 Capacitor-Adjustable trimmer capacitor (C8). 78 5027 Resistor -150,000 ohms-Carbon type-/ 
watt (R17)-Package of 5 1.00 

5094 Capacitor -50 mmfd. (C5) .20 5108 Resistor -330,000 ohms-Carbon type-/ 
3981 Capacitor -300 mmfd. (C27) .30 watt (R25)-Package of 5 1.00 

4811 Capacitor -340 mmfd. (C9) 5110 Resistor -680,000 ohms-Carbon type -14 .25 watt (R18) -Package of 5 1.00 
4210 Capacitor -600 mmfd. (C28) .25 

4783 Resistor -1,100,000 ohms-Carbon type-u, 
5115 Capacitor -1350 mmfd. (C31) .25 watt (R11)-Package of 5 1.00 

4439 Capacitor -3400 mmfd. (C12) 6242 Resistor -2 megohms-Carbon type -34 watt .35 
(R12, R16)-Package of 5 1.00 

4881 Capacitor -3400 mmfd. (C13, C26) .20 
4721 Resistor-Tapped-One 500, one 10,000 and 

5107 Capacitor -0.0025 mfd. (C38) .16 two 5000 ohm sections (R21, R22, R23, 

4793 Capacitor -0.005 mfd. (C29) 20 
R24) .88 

4868 Capacitor -0.005 mfd. (C35) .20 
4521 Shield-Antenna, I.F. or oscillator coil shield.. .42 

4906 capacítor-0.017 (C34) 3942 Shield-First detector and output Radiotron mfd. .25 shield .18 
4883 Capacitor -0.01 mfd. (C39) .20 3782 Shield-Second detector Radiotron shield.... .26 
4836 Capacitor -0.05 mfd. (C4, C18, C24) .30 7487 Shield-I.F. Radiotron shield .25 4886 Capacitor -0.05 mfd. (C22) .20 

4784 Socket -4 -contact Radiotron socket 
4841 Capacitor -0.1 mfd. (C7, C19, C25, C33)... .22 

.15 

4885 Capacitor 0.1 mfd. (C16) .28 
4785 Socket -6 -contact Radiotron socket .15 

3597 Capacitor -0.25 mfd. (C32) 
4786 Socket -6 -contact Radiotron socket .15 

3796 Capacitor -4.0 mfd. (C30) .60 4787 Socket -7 -contact Radiotron socket .15 

7790 Capacitor -10.0 mfd. (C36) 1.05 4379 Strip -Terminal strip - Engraved "ANT- 
5101 Capacitor pack-Comprising two 8. mfd. and 

GND" ,20 

one 4. mfd. sections (C14, C23, C37) 2.14 5100 Switch-Range switch (S2, S3, S4, S5, S7)... 1.20 
5087 Coil-Antenna coil (Lí, L2, L3, L4, Cl, C2). 1.86 5052 Switch-Tone control switch (S6) .30 
5089 Coil-Oscillator coil (L5, L6, L7, L8, C10, 9512 Transformer-Power transformer -105-125 

C11) 1.90 volts -25-40 cycles 6.58 
4504 Condenser -2 -gang tuning condenser (C3, C6). 2.78 9513 Transformer-Power transformer -105-125/ 
5104 Lead-Shielded-Single conductor-From 210-240 volts -40-60 cycles 4.85 

range switch to antenna terminal board.... .30 9511 Transformer-Power transformer -105-125 
5106 Lead-Shielded-2-conductor-From volts -50-60 cycles (T1) 4.78 volume 

control to third I.F. transformer and resistor 
board 40 5102 Transformer-First intermediate frequency 

transformer (L9, L10, C15, C17) 1.98 
5112 Resistor -1000 ohms Carbon type-/ watt 

(R2, R10) --Package of 5 1.00 5103 Transformer-Second intermediate frequency q Y 
transformer (L11, L12, C20, C21) 1.98 

4812 Resistor -2600 ohms-Carbon type-/ watt 
(R4, R6, R9)-Package of 5 1.00 5105 Transformer-Third intermediate frequency 

5113 Resistor -3900 ohms-Carbon type-/ watt 
transformer (L13, L14, R13) 1.65 

(R8)-Package of 5 1.00 4429 Volume control (R14, Si) 1.40 

110 



REPLACEMENT PARTS (Continued) 
Insist on genuine Factory tested parts, which are readily identiÑed and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

CONDENSER DRIVE 8935 Cone-Reproducer cone (L15)-Package of 5 $5.25 
ASSEMBLIES 

5118 Plug -3 -contact plug-Male section for re - 
4450 Dial-Station selector dial-Console model.. $0.52 producer cable .25 

4474 Dial-Station selector dial-Table model.... .76 5119 Plug -3 -contact plug-Female section for re - 

4434 Drive-Tuning condenser drive assembly- 
Producer cable 25 

Complete 2.42 9589 Reproducer-Complete 8.20 

4475 Indicator-Station selector (pointer) indicator 4892 Transformer-Output transformer (T2) 1.30 
-Table model .18 

4363 Indicator-Station selector (pointer) indicator 
Console model .18 MISCELLANEOUS ASSEMBLIES 

4340 Lamp-Dial lamp-Package of 5 60 6755 Bezel-Station selector dial escutcheon bezel 
3943 Screen-Translucent screen for dial light-Pack- -Table model .50 

age of 2 .18 
3529 Socket-Dial lampsocket.32 6840 Bezel-Station selector dial escutcheon bezel 

-Console model .56 

REPRODUCER ASSEMBLIES 6707 Glass-Station selector dial glass-Table 
TABLE MODEL model .20 

4915 Cable -3 -conductor reproducer cable .50 6614 Glass-Station selector dial glass-Console 
9587 Coil-Field coil, magnet and cone support model .30 

(L16) 2.18 4449 Knob-Station selector, volume control, band 
9588 Cone-Reproducer cone (L15)-Package of 5 3.55 switch or tone control knob-Package of 5. .60 

5118 Plug -3 -contact plug-Male section for re- 6708 Ring-Spring retaining ring for dial glass- 
producer cable .25 Table model-Package of 5 .44 

5119 Plug -3 -contact plug-Female section for re- 
producer .25 6615 Ring-Spring retaining ring for dial glass- 

Console model-Package of 5 .34 
9586 Reproducer-Complete 5.95 
4893 Transformer-Output transformer (T2) 1.48 4446 Screw-Chassis mounting assembly-Corn- 

prising four screws, four spacers, eight cush- 
f our washers and four lockwashers- ions,REPRODUCER 

ASSEMBLIES 
CONSOLE MODEL 

For table model .28 

4915 Cable -3 -conductor reproducer cable .50 5184 Screw-Chassis mounting assembly-Com- 
prising one screw, one spacer, two cushions, 

9590 Coil-Field coil, magnet and cone support one washer and one lockwasher-Package 
(L16) 4.20 4-For .28 of console model 
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Voltage Rating 
Frequency Rating 
Power Consumption 
Type and Number of Radiotrons 

Tuning Frequency Range 

Line -Up Frequencies 
Maximum Undistorted Output 
Maximum Output 

RCA VICTOR MODELS 128-E AND 224-E 
Six -Tube, Three -Band A. C. Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
105-125 Volts and 100-130/195-250 Volts (Double Range Transformer) 

50-60 Cycles 
85 Watts (All Frequencies) 

.2 RCA -6D6, 1 RCA -6A7, 1 RCA -6B7, i RCA -41, 1 RCA-80-Total, 6 
(Band A- 140 K. C.- 410 K. C. {Band 

B- 540 K. C.- 1720 K. C. 
Band C-5400 K. C.-18,000 K. C. 

175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 18,000 K. C. 
1 9 Watts 
3 5 Watts 

PHYSICAL SPECIFICATIONS 
Height .. 
Width 
Depth 

This six -tube, three -band A. C. super -heterodyne 
receiver is of the "all -wave" type and has a tuning 
range of from 140 K. C. to 410 K. C., 540 K. C. to 
1720 K. C., and 5400 K. C. to 18,000 K. C. This 
tuning range includes all of the important short-wave 
broadcasting, standard broadcasting and European 
broadcasting bands. Excellent sensitivity, selectivity 
and tone quality, together with a number of im - 

DESCRIPTION OF E 

The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector, an I. F. 
stage, a combined second detector and automatic 
volume control and a single Pentode output stage. 
An RCA -80 rectifier, together with a suitable filtering 
system, provides plate and grid voltages for all tubes 
and field excitation for the loudspeaker. Figure 1 

shows the schematic circuit diagram, Figure 2 the 
chassis wiring, and Figures 3 and 4 the loudspeaker 
wiring. 

The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 

tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang -capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang -capacitor. 

Combined with the signal in the first detector is the 
local oscillator, which is always at a 460 K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang - 
capacitor are used in this circuit. 

Model t28 -E 
2052 Inches 
1633 4 Inches 
111%ía Inches 

Model 224-E 
41 Inches 
241 z Inches 
12/ Inches 

portant operating features, make this an outstanding 
receiver of its type. 

Operating features include a full vision "airplane" 
type dial, double -ratio vernier drive, high frequency 
tone control, three -position band switch with visual 
band indicator on dial and an automatic volume con- 
trol. High tonal fidelity is realized by adequate power 
output, 1.9 watts undistorted', and well designed 
reproducer units. 

LECTRICAL CIRCUIT 
In conjunction with these three tuned circuits, it is 

well to point out that three different groups of tuned 
circuits are used, one for each tuning band. A three - 
position selector switch is provided for selecting the 
band in which the desired signal is located. In 
addition to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the Band A coils when using Band B and the Band B 

coils together with the Band A oscillator coil when 
using Band C. 

The output of the first detector, which is the I. F. 

signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA -6D6, uses 
two transformers, which consist of four tuned circuits, 
all of which are tuned to 460 K. C. 

The output of the I. F. amplifier ís then applied to 
the diode electrodes of the RCA -6B7, which is a com- 
bined second detector, automatic volume control and 
A. F. amplifier. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-12. The full voltage drop constitutes the automatic 
bias voltage for the R. F. while a tap is provided for 
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Figure 2-Chassis Wiring Diagram 
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the first detector and I. F. voltage. These automatic 
bias voltages for the R. F. first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio 

932111"5 

Figure 3-Table Loudspeaker Wiring 

voltage that is applied to the grid of the RCA -6B7 
and thereby regulates the audio output of the entire 
receiver. 

The output of the RCA -6B7 is resistance coupled to 
the grid of the RCA -41 tube, which is the power out- 
put amplifier. This tube is operated as a Pentode and 
provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a step- 
down transformer. 

It should be noted that a small capacitor, C-50, is 
connected in series with C-39 during operation on 
Band C. This reduces the lower frequency output on 
this band which insures better operation. 

The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 

of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 

Plate and grid voltages for all tubes are supplied 
from the output of the rectifier -filter system. An 
RCA -80 is used as a rectifier and a suitable network of 
capacitors and resistors gives the necessary filtering and 
voltages. The loudspeaker field is used as a filter reactor. 

(1) LINE-UP PROCEDURE 

The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, it may be impossible 
to receive signals on all bands. 

Figure 4-Console Loudspeaker Wiring 

Equipment 

To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
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output indicator, an alignment tool and a tuning 
wand. These parts, which are shown on page 11, 
have been developed by the manufacturer of this 
receiver for use by service men to duplicate the 
original factory adjustments. 

Checking with Tuning Wand 
Before making any R. F., oscillator or first detector 

adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 
inductance. From this, it ís seen that unless the 
trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A 
perfect adjustment is evidenced by a lowering of out- 
put when either end of the wand is inserted into a coil. 

The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield ís 
shown in Figure 8. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end-for example, the iron 
end-when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 

(2) I. F. TUNING CAPACITOR ADJUSTMENTS 

This receiver has one I. F. stage that employs two 
transformers in conjunction wich four adjustable 
capacitors. These capacitors may require adjustment, 
being tuned to 460 K. C. 

A detailed procedure for making this adjustment 
follows : 

(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 

(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (Band B) where no 
signals are heard and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 

(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until a maximum output is obtained. 
Go over the adjustments a second time. 

This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 

(3) R. F., OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 

Four R. F., oscillator and first detector adjustments 
are required in Bands "A" and "B." Three are 
required in Band "C." 

To properly align the various bands, each band must 
be aligned individually in the order given. This is 
"A," "B" and "C." The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 
high frequency bands, it may be necessary to disconnect 
the oscillator from the receiver and place it at a dis- 
tance in order to get a sufficiently low input to the 
receiver. 

The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
Band "A," while the other end should point to within 
WI inch of the horizontal line at the highest frequency 
end of Band "A." 

Figure 8-Location of Coils in Shields 

Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers of the band under test. 
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Band "A" 
(a) Set the Band Switch at "A." 
(b) Tune the external oscillator to 410 K. C., set 

the dial pointer at 410 K. C. and adjust the oscillator 
detector and R. F. trimmers for maximum output. 

(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective of 
scale calibration and adjust the series trimmer, 
marked 175 K. C. on Figure 6, for maximum out- 
put, at the same time rocking the variable tuning 
capacitor. Then readjust at 410 K. C. as described 
ín (b). 

Band "B" 
(a) Set the Band Switch at "B." 
(b) Tune the external oscillator to 1720 K. C., 

set the pointer at 1720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 

(c) Shift the external oscillator frequency to 600 
K. C. Tuhe in the 600 K. C. signal,,irrespective of 
scale calibration, and adjust the series trimmers, located 
on rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 
readjust at 1720 K. C. as described in (b). 

Band "C" 
(a) Set the Band Switch at "C." 
(b) Tune the external oscillator to 18,000 K. C., 

set the pointer at 18 M. C. Adjust the oscillator trim- 
mer for maximum output. The trimmer should be 
set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 

(c) Check for the image signal, which should be 
received at approximately 17,080 K. C. on the dial. 
It may be necessary to increase the external oscillator 
output for this check. 

(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA -6A7 tube is 

blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 

(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 

(4) POWER TRANSFORMER CONNECTIONS 

The 220 -volt power transformer furnished with 
some instruments includes taps for operating on 110 - 
volt lines. Figure 5 shows the schematic circuit of the 
transformer and the proper voltage to be applied to 
the various taps. The taps are located on the power 
transformer assembly and are accessible without 
removing the chassis from the cabinet. 

(5) VOLTAGE READINGS 

The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if low -resistance meters are used, 
such allowances must be made: 

RADIOTRON SOCKET VOLTAGES 
115 -Volt A. C. Line-No Signal-Volume Control Maximum 

RADIOTRON NUMBER 

CATHODE TO 

GROUND, 

VOLTS, D. C. 

SCREEN GRID TO 

GROUND, 

VOLTS, D. C. 

PLATE TO 

GROUND, 

VOLTS, D. C. 

PLATE 

CURRENT, 

M. A. 

HEATER 

VOLTS, 

A. C. 

RCA -6D6 --R. F. 6.0 105 265 9.0 6.3 

RCA -6A7 

RCA-6D6-l. 

RCA -6B7 -2nd 

Dec. 6.0 105 265 3.5 
6.3 

Osc. 

F. 

Detector 

- 220 4.5 

6.0 105 Z65 9.0 6.3 

3.0 50 90* 0.7 6.3 

RCA -41 --Power 16.5 265 245 30.0 6.3 

RCA-80-Rectifier -- 690 (RMS) 70.0 5.0 

* Voltage calculated from 265 V. + B. 
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REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock No.Price DESCRIPTION List Stock 
No. DESCRIPTION List 

Price 

RECEIVER ASSEMBLIES 3218 Resistor -600 ohms-Carbon type-% watt 
(R2, R6, R8)-Package of 5 $1.00 

4427 Bracket-Volume control or tone control 
bracket $0.18 4370 Resistor - 1000 ohms - Carbon type - I 

watt (R3, R7)-Package of 10 2.00 
2747 Cap-Contact cap-Package of 5 50 3997 Resistor - 4000 ohms - Carbon type - I 
3861 Capacitor - Adjustable trimmer capacitor watt (R14)-Package of 5 1.00 

(C20) .78 
6318 Resistor -10,000 ohms (R21) .80 

4442 Capacitor -50 mmfd. (C47) .22 
3114 Resistor -50,000 ohms-Carbon type-% 

4662 Capacitor -80 mmfd. (C37) .28 watt (R16, R18)-Package of 5 1.00 

3981 Capacitor -300 mmfd. (C55) .30 3602 Resistor -60,000 ohms-Carbon type-% 
watt (R5)-Package of 5 1.00 

4413 Capacitor -360 mmfd. (C21) .22 
3118 Resistor -100,000 ohms-Carbon type-% 

4634 Capacitor -1120 mmfd. (C50) .35 watt (R1, R4)-Package of 5 1.00 

4515 Capacitor -1160 mmfd. (C34) .22 3116 Resistor -200,000 ohms-Carbon type-% 
4670 Capacitor -2250 mmfd. (C14) .30 

watt (R15)-Package of 5 1.00 

4523 Capacitor -2400 mmfd. (C17) 26 6186 Resistor -500,000 ohms-Carbon type-% 
watt (R17)-Package of 5 1.00 

4524 Capacitor -2850 mmfd. (C25) .35 
3033 Resistor -1 me ohm-Carbone I g watt ype-% 

4435 Capacitor -0.02 mfd. (C39) .25 (R10)-Package of 5 1.00 

4518 Capacitor -0.05 mfd. (C35) .52 6242 Resistor -2 megohms - Carbon type -% 
4417 Capacitor -0.05 mfd. (C4, C12, C29) .. .25 

watt (R11, R13)-Package of 5 1.00 

3877 Capacitor -0.1 mfd. (C40) .32 3413 Resistor - 5000 ohms - Carbon type -IA 
watt (R22, R23)-Package of 5 1.00 

4415 Capacitor -0.1 mfd. (C6, C15, C30) .30 
4513 Resistor - 30,000 ohms - Carbon type -3 4645 Capacitor -0.1 mfd. (C7, C26) .25 watts (R20) .25 

3597 Capacitor -0.25 mfd. (C38, C45) .40 4521 Shield-Antenna R. F. or oscillator coil shield. .42 
4525 Capacitor -4.0 mfd. (C36) .70 4145 Shield-First detector or output Radiotron 
4428 Capacitor -8.0 mfd. (C44) 1.05 

shield .30 

7790 Capacitor -10.0 mfd. (C43) 1.05 4103 Shield-I. F. amplifier Radiotron shield .20 

4692 Capacitor pack-Comprising one 0.035 mfd. 6955 Shield-R. F. amplifier Radiotron shield .25 
and one 0.005 mfd. capacitors (C41, C42) . .30 3782 Shield-Second detector Radiotron shield .26 

7589 Capacitor pack-Comprising two 4.0 mfd. 
capacitors (C16, C46) 1.64 

3529 Socket-Dial lamp socket .32 

4358 Clamp - Electrolytic capacitor mounting 
3859 Socket -4 -contact Radiotron socket .30 

clamp .15 6676 Socket -6 -contact output Radiotron socket... .40 

4734 Coil-Antenna coil "A" (L26, L27, C51) 3.05 7485 Socket -6 -contact Radiotron socket .40 

7803 Coil-Antenna coil "B & C" (LI, L2, L5, 3572 Socket -7 -contact Radiotron socket .38 
L6, Cl, C3) 1.82. 

4379 Strip-Antenna terminal engraved "ANT - 
4751 Coil-Detector coil "A" (L28, L29, C52) 2.38 GND" .20 

7805 Coil-Detector coil "B & C" (L7, L8, L11, 4684 Switch-Operating switch (S11) .45 
L12, C8, C9, Cli) 2.15 

4728 Switch-Range switch ($1, S2, S3, 54, S5, 
7807 Coil-Oscillator coil "B & C" (L13, L14, S6, S7, S8, S9, 510) 4.32 

L17, L18, C19, C24) 1.62 
4517 Tone control (R19) .90 

4733 Coil-Oscillator coil "A" (L30, L31, C53).. 3.05 
4431 Transformer - First intermediate frequency 

7801 Condrnerr-3-gang variable tuning condenser transformer (L19, L20, C27, C28, C48) 2.28 
(C5, C13, C18) 4.42 

4433 Transformer-Second intermediate frequency 
4340 Lamp-Dial lamp-Package of 5 .60 transformer (L21, L22, C31, C32, C33, 

3632 Resistor -500 ohms-Carbon type -1 watt 
R9) 2.15 

(R24)-Package of 5 1.10 

120 



REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identiÑed and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

9511 Transformer -Power transformer -105-125 REPRODUCER ASSEMBLY 
volts -50-60 cycles (Ti) $4.78 TABLE MODEL 

9512 Transformer -Power transformer -105-125 4526 Cable -3 -conductor -Reproducer cable $0.32 
volts -25-40 cycles 6.58 9579 Coil -Field coil (L24) 2.10 

9513 Transformer -Power transformer -105-250 9533 Cone -Reproducer cone mounted and centered 
volts -40-60 cycles 4.85 on housing 3.50 

4519 Volume control (R12) 1.25 7818 Reproducer complete 6.58 

4818 Transformer -Output transformer (T2) 2.15 

DRIVE ASSEMBLIES REPRODUCER ASSEMBLY 

4362 Arm -Band indicator operating arm .28 
CONSOLE MODEL 

4473 Board -Terminal board assembly .26 
10194 Ball -Steel ball for condenser drive assembly 

9460 Coil -Field coil, magnet and cone support -Package of 20 .25 (L24) 6.00 
4422 Clutch -Clutch drive assembly for variable 

condenser drive .88 
8935 Cone -Reproducer cone (L23) -Package of 5. 5.25 

9527 Reproducer -Complete 8.00 
4510 Drive -Tuning condenser drive assembly.... 2.42 

4472 Transformer -Output transformer (T2) 1.40 
4361 Indicator -Band indicator (celluloid) .12 

4732 Scale -Station selector dial scale .40 
MISCELLANEOUS ASSEMBLY 

3943 Screen -Dial light screen (celluloid) -Pack- 
4677 Bezel -Station selector dial (escutcheon) bezel. .56 

age of 2 .18 6614 Glass -Station selector dial glass .30 

3993 Screw -Number 6-32-5/32 square head set 
4520 Indicator -Station selector indicator pointer .18 

screws for band indicator operating arm- 4449 Knob -Station selector, volume control, tone 
Package of 10 .25 control, range switch or operating switch 

knob -Package of 5 .60 
4669 Screw -Number 8-32-5/32 set screw for -Package variable condenser drive assembly -Pack. 

age of 10 .25 
4678 Ring -Dial glass retaining ring 

of .34 

4377 Spring -Band indicator and arm tension 4527 Screw -Chassis mounting screw assembly 
comprising 4 spacers, 4 screws, 4 lock - 

spring -Package of 5 .25 washers, 4 washers, 8 cushions -For table 
4378 Stud -Band indicator operating arm stud- model .40 

Package of 5 25 4685 Screw -Chassis mounting screw assembly - 
Comprising 4 spacers, 4 screws, 4 lock - 
washers, 4 washers and 8 cushions -For 
console model .. .40 

4632 Screw -Number 8-32-7/16 headless set 
screw for knobs -Package of 10 ... .25 
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Amateur 
Communications Receiver 

( For A -C Power Supply) 

Model ACR-136 

OPERATING INSTRUCTIONS 
AND 

SERVICE NOTES 

"All -Wave" Range 
540 to 18000 Kilocycles 

AMATEUR RADIO SECTION 

RCA Victor Division 

RCA Manufacturing Company, Inc. 

Camden, N. J., U. S. A. 
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Band Limits (kc.) 
A 540-1720 
B 1720-5400 
C 5400-18000 

Amateur Communications Receiver 
Seven -Tube, Three -Band A -C Superheterodyne 

Important-(Installation Notice) 
The chassis of this receiver is flexibly mounted on rubber cushions, but for shipment 
is clamped rigidly to the instrument case. At installation, loosen the four screws 
on bottom of case, remove the metal clamp from beneath each screw and re -tighten 
sufficiently to compress each adjacent rubber cushion approximately one -eighth inch. 

Part I 

OPERATING INSTRUCTIONS 

Electrical SpeciAcations 
Circuit-Superheterodyne with beat -frequency 

oscillator for C -W reception, automatic volume con- 
trol and pentode output stage. 

Tuning Range -540 to 18000 kilocycles, as 
follows: 

Services 
Standard Broadcast -Police Calls 
Amateur -Police Calls -Aviation 
Amateur -S -W Broadcast -Aviation 

Intermediate Frequency -460 kilocycles. 
Power Output -1.75 watts (undistorted); 3.5 

watts (maximum). 
Loudspeaker-Electrodynamic (voice -coil im- 

pedance 4 ohms). 
Tubes -2 RCA -6D6 (R -F and I -F Amplifiers), 

1 RCA -6A7 (Oscillator and 1st Detector), 1 RCA - 
6D6 (Beat Oscillator), 1 RCA -6B7 (2nd Detector, 

A.V.C. and A -F Amplifier), 1 RCA -42 (Output), and 
1 RCA -80 (Rectifier). See diagram on label inside 
cabinet lid for locations of tubes, tube shields and 
grid leads. 

Power -Supply Ratings-See rating symbol on 
chassis. 
Symbol Voltage 

A 105-125 
B 105-125 
C 100-130/195-250 

Frequency (cycles) 
50-60 
25-60 
50-60 

As shipped from factory, instruments rated "C" 
are connected for 225-250 volts unless prominently 
specified otherwise on chassis. Any of these, how- 
ever, can be converted for operation at 100-117, 
117-130 or 195-225 volts when required. (See A -C 
Line Voltages in Part II.) 

Power Consumption -85 watts. 

Antenna Requirements 
For amateur and other.short-wave reception, the 

importance of a good antenna installation cannot be 
exaggerated. Signals of this class are apt to be weak, 
seldom much above the noise level under average 
atmospheric conditions. Irrespective of the degree 
of perfection of the receiver, therefore, an efficient 
antenna is prerequisite to reliable reception. 

Because of its noise -reducing and pronounced di- 
rectional properties, the doublet -type antenna has en- 
joyed considerable popularity. A single doublet, 
however, is restricted in frequency coverage to the 
same extent as the conventional single -wire antenna, 
a given length being very satisfactory at certain fre- 

quencies but relatively poor at others. For best re- 
sults, the use of a special antenna system or of 
multiple antennas of the single -wire or doublet -type 
is essential. 

The new double -doublet antenna system offers a 
practical solution to this problem. It consists essen- 
tially of two doublet antennas having different lengths 
and therefore different resonance characteristics, in- 
terconnected so that one will compensate for the 
weak points of the other throughout the intervening 
frequency range. An excellent antenna of this type, 
intended particularly for radio amateurs and other 
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Controls 

All controls except the beat oscillator frequency 
adjustment are located upon the front panel and 
identified insofar as necessary by adjacent markings. 

Power Switch and Sensitivity Control-The 
POWER switch is combined with a SENSITIVITY 
control and operates at the counter -clockwise end of 
rotation. When the knob is turned clockwise from 
latter extremity, the switch closes initially to apply 
power to receiver and continued rotation increases 
the sensitivity of receiver gradually to a maximum. 
Sensitivity is controlled by variation of the grid -bias 
voltage applied to the r -f and i -f amplifiers. In 
operation, this control may be employed to provide 
"silent tuning" between station settings. It is par- 
ticularly advantageous, however, as an auxiliary vol- 
ume control when the automatic volume control 
action of the receiver is removed. 

Tone Control-Next in order to the right is a 
TONE control for attenuation of the higher frequen- 
cies, full -range reproduction being obtained with the 
knob turned fully clockwise. Under adverse weather 
conditions, static interference generally will be re- 
duced to an appreciable extent by restricting the 
audio -response range. The control circuit consists of 
a variable resistor in series with a fixed capacitor and 
is connected across the primary of the output trans- 
former. 

Beat Oscillator Switch-The C. W. OSC. switch, 
located immediately to the right of the tone control, 
serves to interrupt plate and screen grid supply 
voltages to the beat -frequency oscillator stage. Thus, 
that stage can be rendered inoperative at any time, 
but, since the filament remains heated continuously, 
is ready for instantaneous operation. 

Beat Oscillator Frequency Control-To pro- 
vide manual control of the output frequency over a 
limited range on each side of the "zero -beat" posi- 
tion, a midget variable air capacitor is connected 
across the main tuning capacitor for the beat oscil- 
lator stage. Such adjustment is made inside the case 
upon lifting the lid, the small capacitor being located 
inside a shield at the rear left-hand corner of the 
chassis and operated by means of a horizontal rod 
pivoted from the top of that shield. 

Tuning Control-The knob directly beneath 
the dial is the main tuning control. This knob when 

experimenters, is now available in the form of a con- 
venient accessory kit known as No. 9550. 

Except for omission of the antenna wire and a 
few other readily -procurable items, this kit is iden- 
tical to the No. 9500-A-a complete kit recommended 
for use with the new "all -wave" receivers for home 
entertainment. In the latter, the doublet lengths are 

correct to embrace the short-wave broadcasting 
bands at 16, 19, 25, 31 and 49 meters. Different 
lengths of course should be used to insure best results 
over any other frequency range. With each No. 9550 
kit are furnished concise instructions for computing 
doublet lengths and for altering the system to suit 
individual requirements. 

Operation 
set inward affords a drive ratio of 10:1 for rapid ad- 
justment and, when pulled out, engages a secondary 
drive with a ratio of 50:1 for precise tuning-a valu- 
able feature for short-wave work. 

Range Switch-The following knob to the right 
is a RANGE switch for selecting any of the three 
bands whose frequency limits are tabulated under 
"Electrical Specifications." A visual band indicator 
operates in conjunction with this knob, the band 
letters corresponding to the various switch positions 
appearing in sequence through a small opening in the 
lower half of the dial. 

Volume Control-The VOLUME control is con- 
nected in the audio -frequency circuit and increases 
the output level with clockwise rotation. 

Automatic Volume Control Switch-On the 
extreme right-hand end of the front panel is the 
A.V.C. control-a switch for eliminating automatic 
volume control action to obtain best reception of 
slow -speed code transmission. 

Stand-by Switch-The toggle switch located on 
the front panel is connected in the plate circuit of the 
rectifier stage. When thrown to the left, all plate and 
screen grid voltages are removed, but the filament 
supply is unaffected, leaving the receiver "warmed - 
up" so that operation can be resumed instantane- 
ously. Amateurs will find this switch highly advan- 
tageous for silencing the receiver during "sending" 
periods. 

Phone Jack-The phone jack on the front panel 
at the extreme left-hand end permits quick substitu- 
tion of headphones for reception of extremely weak 
signals. When a phone plug is inserted in this jack, 
it simultaneously short-circuits the voice coil of the 
electrodynamic loudspeaker and connecta the phones 
through a small capacitor across the plate circuit of 
the power output stage. Since the loudspeaker field 
is employed as a filter for the rectifier stage, that unit 
still forms an active part of the circuit when using 
headphones. 

Dial 
The dial of this instrument incorporates a me- 

chanical band -spread system particularly suited to 
amateur or other work where a fine degree of re- 
setability is required. In addition to the three main 
scales calibrated directly in frequency (kilocycles or 
megacycles), two arbitrary scales are available for 
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precision logging. These are known as the vernier and 
vernier index scales, the former being fully circular at 
the outside of the dial and the latter semi -circular at 
the center of the dial. 

It will be observed that the vernier scale is gradu- 
ated from "0" to "100" and traversed by the long 
single -ended pointer. On the other hand, the vernier 
index scale is graduated from "0" to "9" and trav- 
ersed by the short double -ended pointer used for the 
main frequency scales. The longer pointer makes one 
complete revolution for each unit of travel of the 
shorter pointer on the vernier index scale. Thus, any 
station may be logged accurately with three digits; 
for example, if the vernier index reading is between 
"3" and `4" and the vernier reading is "72," then 
the log number is "372." The index number is always 
the lower of the two numbers between which the 
pointer is located. 

In logging stations by this method, the band letter 
also must be named. For the above example, there- 
fore, the full log number would be "A-372," "B-372," 
or "C-372," depending upon the setting of the range 
switch. As mentioned under "Controls," the band 
letter is visible through a small opening near the 
bottom of the dial. 

In circuits where the tuning capacitor covers a 
relatively wide frequency range, the advantage of 
mechanical band spreading over the well-known 
electrical method lies in the greater uniformity of 
separation obtainable throughout that range and in 
the convenience of single -control tuning. With elec- 
trical band spreading, it is general practice to connect 
small variable capacitors in parallel with the main 
tuning (tank) capacitors. If such a system were em- 
ployed, the various "amateur" channels could not be 
spread as uniformly since for a given frequency 
change, the travel of the band -spreading capacitors 
would be far less at the high -frequency end òf the 
scale than at the low -frequency end; in other words, 
band -spread action would be very effective for the 
"amateur" channels at 40 meters (band C) and 
160 meters (band B) but relatively poor for the two 
remaining channels at 20 meters (band C) and 80 
meters (band B). In addition to this fundamental 
defect, there would be required at least one additional 
dial and the probability of error in reading or re- 
setting would be greatly increased. The direct -reading 
frequency scale of this receiver obviously is possible 
only with a single tuning control and should be found 
very convenient. 

Beat Oscillator 
The beat -frequency oscillator embodied in this re- 

ceiver is of the electron -coupled type, known to afford 
excellent frequency stability. Its primary purpose, 
of course, is to enable the reception of c -w (continu- 
ous -wave) telegraph signals, but it also may be used 
to advantage in locating regular broadcast or other 
modulated forms of transmission by the "birdie" 
method. Although the latter practice usually will be 
unnecessary because of the high sensitivity of this 
receiver, it may be found expedient in cases where the 

signal strength is very low or the carrier is not modu- 
lated continuously. 

For c -w reception, it is customary to adjust the 
oscillator frequency to a value one or two kilocycles 
above or below the intermediate frequency of the 
receiver. Thus, all carriers to which the receiver can 
be tuned will be heard at exact resonance as notes of 
the same pitch since the beat or separation frequency 
will be constant throughout the entire tuning range. 
The pitch, of course, may be varied at will by chang- 
ing the output frequency of the oscillator, either to 
satisfy personal preference or to eliminate interfering 
signals. Best intelligibility and greater apparent 
volume due to the inherent sensitivity characteristic 
of the human ear will result using a moderately low - 
pitch or beat frequency in the order of 500 to 1000 
cycles, but audio -image interference will decrease 
with ascending pitch. 

Audio -image interference is an effect entirely dis- 
tinct from that commonly referred to in superhetero - 
dynes by the term "image -frequency response." By 
the latter is meant interference set up by an incoming 
carrier on the same side of the desired carrier as the 
radio frequency oscillator but removed by exactly 
twice the receiver intermediate frequency. Such in- 
terference in this receiver is rendered negligible 
through the use of a pre -selector or radio -frequency 
amplifier stage. 

When using the beat oscillator, interference of the 
same pitch as the desired signal can be produced by 
any continuous -wave signal which upon passing 
through the receiver is converted to an intermediate 
frequency on the same side of the receiver intermedi- 
ate frequency as the beat oscillator but removed by 
exactly twice the separation of the beat oscillator. In 
this case, the interfering signal would be a true audio 
image. If one merely visualizes the sharp selectivity 
curve of the superheterodyne, he will observe at once 
that the attenuation offered by the tuned circuits of 
the receiver to such image responses will increase very 
rapidly as the oscillator separation is widened. 

It should be appreciated in relation to the pre- 
ceding paragraph that interference signals can be 
encountered not only at the audio -image frequency 
but at any frequency above or below the beat oscil- 
lator frequency at a separation within the audio 
range. Such beat notes ordinarily will be distin- 
guishable from that of the desired signal because of 
the dissimilarity of pitch. In cases where both sound 
almost alike, confusion between the desired and un- 
desired signals can practically always be eliminated 
by shifting the setting of the beat oscillator. 

If a beat note of approximately the same pitch as 
the desired signal is heard, the interfering signal must 
be either near the frequency of resonance or near the 
audio -image frequency. For the first condition, best 
discrimination will be obtained using a fairly low 
pitch frequency on the opposite side of zero beat 
from the interfering frequency. Use of a relatively 
low pitch is recommended since for a given small fre- 
quency separation, say 100 cycles, two notes will be 
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much more discernible in the region of 500 cycles 
than at 1500 cycles. When the interfering signal is at 
or near the audio -image frequency, however, two 
alternatives are possible. The oscillator frequency 
either can be adjusted to zero beat with the frequency 
of interference or swung through zero beat with the 
desired signal to some value on the opposite side of 
i -f resonance. 

As an example to illustrate the latter alternatives, 
suppose that with the receiver tuned to a station the 
beat oscillator is adjusted to one kilocycle above the 
intermediate frequency and that an interfering signal 
is present at 1900 cycles above i -f resonance (100 
cycles below the audio -image frequency). Thus, the 
desired signal will produce a one kilocycle note and 
the interfering signal a note of 900 cycles, these tones 
being sufficiently close that the former probably 
would not be readily discernible. By increasing the 
oscillator frequency 900 cycles, however, the desired 
signal would be heard as a 1900 cycle note and the 
undesired signal heterodyned to zero frequency. On 
the other hand, the oscillator frequency could be 
changed to a point on the opposite side of i -f resonance 
so that the desired signal would again be heard as a 
one kilocycle note. The interfering signal then would 
produce a note of 2900 cycles and so should cause no 
confusion. 

Tuning 
The r -f amplifier, oscillator and first detector cir- 

cuits of this superheterodyne are tuned by a three - 
gang variable capacitor and thus controlled from a 
single knob. Tuning is even simpler than with the 
ordinary broadcast receiver because of the dual -ratio 
vernier drive system used in conjunction with the 
gang capacitor as mentioned under "Controls." For 
regular broadcasting and "amateur" phone stations, 
proceed as follows: 

1. Turn Power Switch "on" and advance Sensi- 
tivity Control fully clockwise for maximum sensitivity. 

2. Select position of Range Switch at which the 
band letter visible through small opening in dial 
corresponds to that frequency scale which includes 
the desired station or channel. 

3. Set Standby and A.V.C. Switches "on" and 
Beat Oscillator Switch "off." 

4. Advance Volume Control (clockwise) until 
background noise is heard. 

5. Push tuning knob "in" and rotate short pointer 
to approximate setting of desired station, then pull 
knob 'out" and adjust to the exact center of carrier. 

6. Decrease volume as necessary and adjust Tone 
Control for preferred quality of reproduction. 

If several moderately strong stations are avail- 
able, silent tuning between station settings may be ob- 
tained by turning Sensitivity Control counter -clock- 
wise until background noise (at any point on dial 
where no signal is heard) just disappears. Obviously. 

weak or distant stations below the noise level will not 
be received after this adjustment. 

As noted heretofore, the beat oscillator may be 
used to advantage in locating weak, modulated sig- 
nals. It should be tuned for this purpose exactly to 
the intermediate frequency of the receiver so that an 
audio -frequency note of ascending pitch will be ob- 
tained on each side of every incoming carrier. To ad- 
just the beat oscillator in this manner, simply tune 
the receiver accurately to any carrier of suitable 
strength, then turn the Beat Oscillator Switch "on" 
and swing the small horizontal rod (inside the case) 
in either direction until "zero beat" is obtained. It 
follows then, of course, that any other carrier will be 
tuned to exact resonance when the gang or tuning 
capacitor is adjusted for "zero beat" and that weak 
signals will be heard almost as well as those of greater 
strength because of the heterodyne "whistle" pro- 
duced while passing through resonance. 

For c -w (code) reception, the tuning procedure is 
the same as for modulated signals except that the 
beat oscillator performs a definite rather than inci- 
dental function. It is set not at the intermediate 
frequency, but slightly above or below so as to provide 
an audio -frequency beat note when the receiver is 
tuned to resonance with any carrier. The gang capac- 
itor, therefore, should be adjusted to the center of 
the carrier by listening to the "swish" or "key clicks" 
before turning "on" the Beat Oscillator Switch. 
Always adjust the pitch with the horizontal rod- 
never by means of the tuning control knob. 

Short -Wave Reception 
The short-wave broadcast facilities of this instru- 

ment may be used to greatest advantage by keeping 
in mind the usual variations in behavior with fre- 
quency of transmission and the time standards ob- 
served at different longitudes. In general, such recep- 
tion is most satisfactory at the highest frequencies 
when the major portion of the transmission path is 
in daylight, and the lowest frequencies when the 
reverse is true. 

Unreliable service from distant short-wave sta- 
tions ordinarily is attributable either to fading or to 
the so-called "skip effect" encountered when the sky 
wave is reflected back to earth at a point beyond the 
radius of the local or ground wave. The latter com- 
ponent travels a relatively short and uniform distance 
(perhaps 35 miles at 19 meters and 75 miles at 
49 meters), whereas the return point of the sky wave 
is extremely variable, increasing in distance from the 
transmitter from day to night and from summer to 
winter as well as with frequency. Obviously, recep- 
tion in the intervening of "skip -distance" region will 
be either impossible or very erratic, such conditions 
existing usually over a range of from 25 to 400 miles 
at 49 meters and from 400 miles to infinity at 19 
meters. 

The program schedules listed on the accompany- 
ing chart are given with respect to both Eastern 
Standard and Greenwich Mean times, either of which 
is readily convertible to time standards observed at 
other longitudes. 
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Part l l 

SERVICE NOTES 

Circuit Description 
Before attempting to align or otherwise adjust 

this receiver, it is advisable to form a general knowl- 
edge of the circuit arrangement. A schematic dia- 
gram of the complete circuit is shown in Figure 1 

(frontispiece). Figure 2 illustrates the arrangement 
of wiring which interconnects the radio chassis, loud- 
speaker and front -panel controls while the wiring 
layout of the radio chassis independently is detriled 
in Figure 3. 

A signal upon entering the receiver passes through 
a shielded lead to the antenna coupling transformer, 
the secondary of which is tuned by one section of the 
three -gang variable capacitor, and is thence im- 
pressed upon the grid of the r -f amplifier-a stage of 
pre -selection used primarily for reducing image - 
frequency interference to a negligible value. The out- 
put of this stage is transformer coupled to the grid 
circuit of the first detector which also is tuned to the 
signal frequency by the second unit of the gang 
capacitor. 

As in all superheterodynes, the first detector is 
actually a mixer stage, combining the incoming r -f 
carrier with an unmodulated sinusoidal voltage pro - 
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receiver, the functions of the first detector and oscil- 
lator are performed by a single tube. 

It should be noted at this point that the three 
tuning ranges are obtained through a coil -selector 
system in conjunction with the one three -gang vari- 
able capacitor. Three sets of coils, each set consisting 
of three coils, are employed and with each shift of 
the range switch, a different and complete coil set is 
substituted. In addition to selecting the desired coil 
set, other contacts are provided on the range switch 
to short-circuit the coil set for band A when operating 
in band B and the coil set for band B together with 
the oscillator coil for band A when operating in 
band C. This practice prevents the occurrence of 
"dead spots" in bands B and C because of absorption 
effects in coil sets A and B which (when untuned) 
have natural periods within the range of the next 
higher -frequency band. 

The beat frequency set up in the first detector 
carries the same modulation as the original r -f signal 
and is commonly termed the intermediate frequency. 
Since this intermediate frequency is constant for all 
r -f carriers, the next (i -f amplifier) stage utilizes fixed 
tuning. Its grid circuit is coupled to the first detector 
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Figure 2-Assembly Wiring Diagram 

duced by a local oscillator. The oscillator plate cir- 
cuit, being tuned by the third section of the gang 
capacitor, maintains a constant frequency difference 
from the transmitted signal throughout the entire 
tuning range. Thus, a difference or beat frequency is 
developed when any signal is received which is the 
same at each position of exact resonance. In this 

CHASSIS 

through a transformer, both windings of which are 
tuned to the intermediate frequency (460 kilocycles) 
by means of independent adjustable capacitors. A 
similarly -tuned transformer is used to couple the out- 
put of this amplifier to the second detector, making 
a total of four capacitors for adjustment during 
alignment. 
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The incoming (i -f) amplifier signal and the 
frequency generated by the beat oscillator for c -w 
reception are applied independently to the diode 
plate elements contained in the second detector tube 
and are combined therein to produce an audio- 
freaency note which can be heard readily in the 
loudspeaker or phones. As mentioned in the fore- 
going section, the variable capacitor operated by the 
horizontal rod inside the case is actually a vernier 
control which permits adjustment of the oscillator 
output frequency over a very limited range on either 
side of the signal intermediate frequency. It is effect- 
ively connected in parallel with the main tuning ca- 
pacitor for the oscillator stage (likewise a variable 
air -dielectric unit accessible for adjustment by means 
of a screwdriver through an opening in bottom of 
case). Both capacitors together with the oscillator 
tuning coil are contained inside a single shield. 

In addition to serving as a detector for both c -w 
and modulated signals, the second detector stage also 
performs functions of audio -frequency amplification 
and automatic volume control. The volume control 
resistor is connected as a series element in the diode 
detector circuit and so has developed across it a 
negative d -c potential of an amplitude that varies 
directly in accordance with the strength of the 
original r -f carrier. By returning this potential or 
portions thereof to the grids of the r -f amplifier, first 

detector and i -f amplifier, these tubes are biased in 
varying degree to compensate for fluctuations in field 
strength (fading) and for extreme changes of r -f input 
when tuning. The switch in this circuit permits 
elimination of the automatic volume control feature 
by removing all variable bias from the aforemen- 
tioned tubes. 

The audio -frequency component of the detected 
signal is fed through the arm of the volume control to 
the control grid of the tube for amplification. Re- 
sistance coupling is used between the pentode plate 
and the power output stage which also is connected 
as a pentode for high -power amplification. The plate 
circuit of the output stage is matched to the cone 
coil of the electrodynamic loudspeaker through a 
step-down (output) transformer. 

A tone control circuit consisting of a variable re- 
sistor and a fixed capacitor in series is connected 
across the primary of the output transformer. The 
sensitivity control is a variable resistor common to 
the cathode circuits of the r -f and i -f amplifiers for 
alteration of self -bias produced by the combined 
plate currents for those tubes. 

All power voltages are obtained from a full -wave 
rectifier and filter system connected to the a -c line. 
The loudspeaker field coil is excited from this system 
and serves therein as a filter reactor. 

A -C Line Voltages 
As noted under Electrical Specifications in Part I, 

this receiver is manufactured in three a -c line ratings 
designated as A, B and C, respectively. The first two 
models (A and B) cover a single -voltage range 
(105 to 125 volts), whereas the third or "C" model is 
operable in either of four ranges (100 to 117, 117 to 
130, 195 to 225 and 225 to 250), three taps being pro- 
vided on the primary of the power transformer. In- 
ternal connections of the transformer are shown in 
Figure 4. All taps are brought out to a terminal 
board on the top of the transformer and may be inter- 
changed without removing the chassis from its case. 

Tube Voltages 
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The following voltages are normal at the tube 
sockets when the receiver is operating at 115 volts 
a -c line, with no incoming r -f signal, with the volume 
and sensitivity controls at "maximum" (both turned 
fully clockwise), and with the automatic volume con- 
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Figure 4-Internal 
Connections of "C" 
Range Transformer 

trol switch turned to the "on" position. Such volt- 
ages, of course, were measured with high -resistance 
meters. If low -resistance meters are used in check- 
ing, therefore, allowances must be made for meter - 
current drain. See Figure 5. 

Radiotron Type Number 
Cathode to 

Ground 
(Volts) 

Screen Grid to 
Ground 
(Volts) 

Plate to 
Ground 
(Volts) 

Plate 
Current 
(M. A.) 

Heater 
Volts 

RCA -6D6 (R -F Amplifier) 6.0 105 265 9.0 6.3 

(1st Detector) 6.0 105 265 3.5 
6.3 RCA -6A7 I 

(Oscillator) 220 4.5 
RCA -6D6 (I -F Amplifier) 6.0 105 265 9.0 6.3 
RCA -6D6 (Beat Oscillator) - 50* 40* - 6.3 
RCA -6B7 (2nd Detector) 3.0 50 90 0.7 6.3 
RCA -42 (Output) 16.5 265 245 30.0 6.3 

RCA -80 (Rectifier) - - 690 
(r -m -s) 

Plate to Plate 
70.0 
Total 5.0 

Difficult to measure-Calculated from 265 Vol s (+B). 
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Alignment 
This receiver, of course, was aligned at the fac- 

tory, but should be checked regularly (preferably 
once every six months) to insure best possible results. 
Adjustments when necessary can be performed easily 
since all trimmer capacitors are accessible through 
openings in the external case as shown in Figure 6. 
If desired, however,the chassis can be withdrawn upon 
removal of the front panel and four mounting screws. 

Equipment 
Good equipment is prerequisite to satisfactory 

alignment. A modulated r -f oscillator having an ade- 
quate frequency range such as No. 9595, an output 
meter or simply an output indicator such as No. 
4317, and a non-metallic screwdriver such as No. 
4160 are three very necessary items. The process can 
be greatly facilitated through use of tuning wand 
No. 6679. The parts to which these numbers apply 
were designed by the manufacturer of this receiver 
for use by its authorized servicemen. Such parts, 
however, can be purchased by radio amateurs or 
engineers through the regular commercial channels. 

l -F Alignment 
Both the primary and the secondary circuits of 

the two coupling transformers for the i -f stage are 
tuned. Thus, four trimmers may require adjustment 
to the nominal intermediate frequency -460 kilo- 
cycles. To effect these adjustments, refer to Figure 6 
and proceed as follows: 

1. Connect a modulated oscillator so that its out- 
put is impressed between the grid of the first detector 
and ground. 

2. Connect an output indicator across the voice 
coil of the loudspeaker or an output meter across the 
secondary of the output transformer with the loud- 
speaker voice coil open -circuited. 

3. Remove the antenna lead-in connection from 
the rear (ANT-GND) terminal board. Apply power 
to receiver, turn volume and sensitivity controls fully 
clockwise (for maximum output) and set tuning con- 
trol to any point in band A where no signal is received. 

4. Place the oscillator in operation at 460 kilo- 
cycles and adjust its output control to a position just 
sufficient to actuate the output meter or indicator. 

5. Adjust each of the four trimmer capacitors in 
turn for maximum output, reducing the input from 
the oscillator in order to maintain a suitable reading 
at all times. It will be advisable to go over these ad- 
justments again to make certain that each circuit is 
exactly peaked rather than merely approximately 
correct. When an i -f alignment has been made, always 
follow with the r -f adjustments, as an interlocking 
effect is usually incurred. 

Procedure 

R -F Alignment 
The r -f amplifier, oscillator and first detector 

stages include a total of four trimmers in band A 
and totals of three trimmers each in bands B and C. 
These bands should be aligned individually and in 
alphabetical sequence. Care must be used to avoid 
disturbing the adjustments of trimmers not involved 
in the band under test. Nominal line-up frequencies 
for band A are 600 and 1720 kilocycles, while bands 
B and C are aligned at 5160 and 18000 kilocycles, 
respectively. For these adjustments, refer to Figure 6 
and proceed as follows: 

1. Check setting of dial pointer and adjust if nec- 
essary. With tuning capacitor plates fully meshed, 
one end of the pointer should point exactly toward 

Figure 7-Locations of R -F Coils 

the horizontal line at the low -frequency end of band 
A while the other end should point to within 1/64 
inch of the horizontal line at the high -frequency end 
of that band. 

2. Connect a modulated oscillator to the antenna 
(ANT) and ground (GND) terminals of the receiver. 

3. Connect an output indicator across the voice 
coil of the loudspeaker or an output meter across the 
secondary of the output transformer with the loud- 
speaker voice coil open -circuited. 

4. Apply power to receiver and turn volume and 
sensitivity controls fully clockwise (for maximum 
output). 

5. Set range switch at "A": 
(a) Adjust oscillator series capacitor (accessible from rear 

of case) to approximately the center of its range. 
(b) Place test oscillator in operation at 1720 kilocycles, 

set dial pointer at 1720 kilocycles and adjust the three 
trimmers designated by the letter "A" Figura 6) for 
maximum output. 
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(c) Shift test oscillator frequency to 600 kilocycles and 
tune receiver to this signal irrespective of the actual 
dial reading, then adjust the oscillator series trimmer 
(accessible through opening in rear of case) for maxi- 
mum output while rocking the tuning capacitor. 

(d) Re -adjust at 1720 kilocycles as described in (b). 

6. Set range switch at "B": 
(a) Tighten the r -f amplifier and first detector trimmers 

to afford approximately three-quarters of their max- 
imum capacitance-that is, screwed inward three- 
quarters of the total travel. 

(b) Shift test oscillator frequency to 5160 kilocycles, set 
dial pointer at 5160 kilocycles and adjust oscillator 
trimmer for maximum output. Set the trimmer at the 
first peak obtained while increasing the capacitance 
from "minimum" position. 

(c) Check for the image signal at approximately 4240 
kilocycles on dial (increasing the test oscillator output 
if necessary) in order to make certain that the oscillator 
trimmer is adjusted correctly in accordance with 
paragraph (b). 

(d) Reset dial to 5160 kilocycles and reduce the capaci- 
tance of the first detector trimmer until signal disap- 
pears. (At this setting, the detector is tuned to the 
same frequency as the oscillator and the RCA -6A7 
tube is blocked.) Now, increase the trimmer capaci- 
tance while rocking the tuning capacitor until maxi- 
mum output is attained. 

(e) Adjust the r -f amplifier trimmer for maximum output. 
It is not necessary to rock the tuning capacitor during 
this adjustment. 

7. Set range switch at "C": 
(a) Follow the same procedure as for band B (6) except 

use a test frequency of 18000 kilocycles and check for 
the image signal at 17,080 kilocycles. 

During these adjustments, always leave the sensi- 
tivity and volume controls of the receiver at "maxi- 
mum." To maintain a suitable output, reduce the 
test -oscillator input as necessary. In the high - 
frequency bands, it may be found necessary to dis- 
connect the test oscillator and place it at an ap- 
preciable distance from the receiver. 

Tuning Wand-This tool permits checking the 
accuracy of r -f alignment without disturbing any of 
the trimmer adjustment screws. It consists of a 
bakelite rod with a brass cylinder at one end and iron 
laminations at the other end. An opening is provided 
in the top surface of each shield in the r -f assembly 
(see Figure 7) for inserting the wand. Obviously, the 
inductance of any coil will be lowered when the brass 
end is inserted and will be raised upon insertion of 
the iron end. The trimmer setting is correct when the 
output at alignment frequencies is decreased alike 
by each end of the wand. If either end causes an 
increase in output, it is evident that the associated 
trimmer requires adjustment. 
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REPLACEMENT PARTS 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Price 

RECEIVER ASSEMBLIES 3997 Resistor -4000 ohms-Carbon type-% watt 
(R14)-Package of 5 $1.00 

4427 Bracket-Volume control or tone control 
mounting bracket $0.18 3114 Resistor -50,000 ohms-Carbon type- 

watt (R16, R18)-Package of 5 1.00 
4244 Cap-Contact cap-Package of 5 .20 

3602 Resistor -60,000 ohms-Carbon type -3.4 
3861 Capacit - Adjustable trimmer capacitor watt (R5)-Package of 5 1.00 

(( C20)or 78 
3118 Resistor -100,000 ohms-Carbon type-% 

4442 Capacitor -50 mmfd. (C47) .22 watt (RI, R4)-Package of 5 1.00 

4662 Capacitor -80 mmfd. (C37) .24 3116 Resistor -200,000 ohms-Carbon type-% 
watt (R15)-Package of 5 1.00 

4811 Capacitor -340 mmfd. (C21) .25 

4412 Capacitor -1120 mmfd. (C23) .25 
6186 Resistor -500,000 ohms-Carbon type-% 

watt (R17)-Package of 5 1.00 

4515 Capacitor -1160 mmfd. (C34) .22 4783 Resistor -1,100,000 ohms-Carbon type - 
4634 Capacitor -1120 mmfd. (C50) .35 % watt (R10)-Package of 5 1.00 

4523 Capacitor -2400 mmfd. (C17) .26 6242 Resistor -2 megohms - Carbon type - 
watt (R11, R13)-Package of 5 1.00 

4524 Capacitor -2850 mmfd. (C25) .35 2240 Resistor - 30,000 ohms - Carbon type -1 
4792 Capacitor-.015 mfd. (C39) .22 watt (R20) .22 

4518 Capacitor-.05 mfd. (C35) .52 4721 Resistor-Tapped resistor, one 10,000 ohms, 
two 5000 ohms, and one 500 ohms section 

4836 Capacitor-.05 mfd. (C4, C12, C29) .30 (R21, R22, R23, R24) .88 

4841 Capacitor-.1 mfd. (C6, C15, C30, C40) .22 4521 Shield-I. F. transformer shield .42 

4885 Capacitor-.1 mfd. (C7, C26) .28 4742 Shield-Antenna R. F. or oscillator coil shield. .40 

3597 Capacitor-.25 mfd. (C38, C45) .40 3942 Shield-First detector or output Radiotron 

4525 Capacitor -4.0 mfd. (C36) .70 shield 18 

4428 Capacitor -8 mfd. (C44) 1.05 
7487 Shield-I. F. amplifier Radiotron shield .25 

7790 Capacitor -10 mfd. (C43) 1.05 
4705 Shield-R. F. amplifier Radiotron shield... .30 

4692 Capacitor pack-Comprising one 0.035 mfd. 3782 Shield-Second detector Radiotron shield... .26 

and one 0.005 mfd. capacitors (C41, C42) .30 3529 Socket-Dial lamp socket .32 

7589 Capacitor pack-Comprising two 4. mfd. ca- 4784 Socket -4 -contact Radiotron socket .15 
pacitors (C16, C46) 1.64 

4786 Socket -6 -contact output Radiotron socket.. .15 
4358 Clamp - Electrolytic capacitor mounting 

clamp .15 4785 Socket -6 -contact Radiotron socket .15 

4808 Coil-Antenna coil "Band B" (L3, L4, C2) ... 1.92 4787 Socket -7 -contact Radiotron socket .15 

7803 Coil-Antenna coil "Band A -C" (L1, L2, L5, 4379 Strip --Antenna terminal engraved "ANT- 
L6, Cl, C3) 1.82 GND" .20 

4815 Coil-Detector coil "Band B" (L9, L10, C10) . 1.80 4684 Switch-Oscillator switch 1 S131 .45 

7805 Coil-Detector coil "Band A -C" (L7, L8, 4728 Switch-Range switch (S1, S2, S3, S4, S5, 
L11, L12, C8, C9, C11) 2.15 S6, S7, S8, S9, S10, S12) 4.32 

7807 Coil-Oscillator coil "Band A -C" (L13, L14, 4810 Tone control (R19) 1.30 
L17, L18, C19, C24) 1.62 4431 Transformer - First intermediate frequency 

4807 Coil-Oscillator coil "Band B" (L15, L16, transformer (L19, L20, C27, C28, C48).... 2.28 

C22) 1.85 4433 Transformer-Second intermediate frequenc 

7801 Condenser -3 -gang variable tuning conden- 
transformer (L21, L22, C31, C32, C33, R9). 2.15 

ser (C5, C13, C18) 4.42 9511 Transformer-Power transformer -105-125 
volts, 50-60 cycles (T1) 4.78 

4340 Lamp-Dial lamp-Package of 5 .60 9512 Transformer-Power transformer -105-125 
3218 Resistor -600 ohms-Carbon type-% watt volts, 25-40 cycles 6.58 

(R2, R6, R8)-Package of 5 1.00 9513 Transformer-Power transformer -105-250 
4834 Resistor -1100 ohms-Carbon type-% watt volts -40-60 cycles 4.85 

(R3, R7)-Package of 5 1.00 4809 Volume control (R12) 1.45 
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REPLACEMENT PARTS (Continued) 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Price 

DRIVE ASSEMBLIES 3381 Resistor -10,000 ohms -Carbon type-% 
4362 Arm -Band indicator operating arm $0.28 watt (R30) -Package of 5 $1.00 

3114 Resistor -50,000 ohms -Carbon type-% 
10194 Ball -Steel ball for variable condenser drive watt (R26, R28, R29) -Package of 5 1.00 

assembly -Package of 20 .25 

4422 Clutch -Tuning condenser drive clutch as- 
6955 Shield -Oscillator Radiotron shield 25 

sembly-Comprising drive shaft, balls, 7485 Socket -6 -contact Radiotron socket .40 
ring, spring and washers assembled .88 

4724 Dial -Station selector dial .40 REPRODUCER ASSEMBLY 

7799 Drive=Variable tuning condenser drive as- 4448 Board -Terminal board assembly .25 

sembly complete 2.45 
9531 Coil -Field coil, magnet and cone support 

4364 Gear -Spring gear assembly complete with (L24) 2.75 

hub pinion, gear cover and spring .96 
9492 Cone -Reproducer cone (L23) -Package of 5 . 3.70 

4361 Indicator -Band indicator -Celluloid .12 
9514 Reproducer -Complete 6.00 

4520 Pointer -Station selector main pointer -Large. 18 4505 Transformer -Output transformer (T2) 1.55 
4725 Pointer -Station selector vernier pointer- 

Small 22 4447 Shield -Terminal board shield .18 

3993 Screw -No. 6-32-3«' square head set screw 
for variable condenser drive assembly- MISCELLANEOUS ASSEMBLY 

Package of 10 '25 4757 Bezel -Station selector dial (escutcheon) bezel. .82 

4377 Spring - Band indicator and arm tension 
spring -Package of 5 .25 6614 Glass -Station selector dial glass .30 

4360 Stem -Pointer stem assembly 
35 11314 Grille -Grille cloth and screen assembly for 

speaker .18 

4378 Stud -Band indicator operating arm stud- 4823 Knob -Station selector knob -Package of 5 .75 
Package of 5 25 

4132 Knob -Volume control, tone control, sensi- 
tivity control, oscillator switch, range 

OSCILLATOR ASSEMBLIES switch or AVC switch knob -Package of 5. .55 

2747 Cap -Contact cap -Package of 5 .50 6615 Ring -Dial glass retaining ring -Package of 5. .34 

3640 Capacitor -.05 mfd. (C54) .25 3943 Screen -Translucent screen for dial light - 
Package of 2 .18 

3794 Capacitor -100 mmfd. (C57) .30 4613 Screw - Number 8-32-746' headless set 

4524 Capacitor -2850 mmfd. (C56) .35 screw for knobs -Package of 10 .25 

5029 Coil -Beat coil -Oscillator assembly -Corn- 
plete (R27, C51, C52, C53, L25) 7.28 

4726 Rheostat -Sensitivity control rheostat (R25, 
Sll) 1.42 

8077 Handle -Beat oscillator adjustment handle- 4756 Jack -Phone jack (Jl) 1.44 

Complete with knob. .50 4758 Switch -Standby switch (S15) .95 

4727 Switch-AVC control switch (S14) 1.44 
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RCA VICTOR MODELS 143, 242 AND 243 
Eight -Tube, Four -Band, A. C., Superheterodyne Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
105-125 Volts, 50-60 Cycles 
105-125 Volts, 25-60 Cycles 
100-130/195-250 Volts, 50-60 Cycles 

Approximately 130 Watts 

i RCA -6A7, 1 RCA -75, 1 RCA -76, 2 RCA -42, 1 RCA-5Z3-Total, 8 

Band "X"- 140 KC- 410 KC 
Band "A"- 540 KC- 1720 KC 
Band "B"-1720 KC- 5400 KC 
Band "C"-5400 KC -18,000 KC 

Alignment Frequencies 175 KC, 410 KC, 460 KC, 600 KC, 1720 KC, 5160 KC, 18,000 KC 
Maximum Undistorted Output Approximately 4 Watts 
Maximum Output Approximately 5 Watts 

Voltage and Frequency Ratings 

Power Consumption 
Number and Type of Radiotrons 

2 RCA -6D6, 

Tuning Frequency Ranges 

PHYSICAL SPECIFICATIONS 
Model 143 

Height 20% Inches 
Width 17g Inches 
Depth 141, Inches 

These eight -tube, four -band receivers which employ 
identical chassis assemblies, are designed for "all wave 
reception," with a continuous tuning range be- 
tween 140KC. and 18,000 KC. A narrow interruption 
occurs in the region of 500 KC. This extensive range 
of tuning permits a listener to receive international 
broadcasting, police calls, amateur transmissions, air- 
craft communication, and various other radio- 
telephone and telegraph signals, as well as providing 
excellent reception of the standard broadcast stations. 

The exceptional sensitivity, selectivity and tonal 
quality combine with the high output capacity (4 
watts undistorted) to form a receiver of outstanding 

Model 242 
4112 Inches 
26 Inches 
14 Inches 

Model 243 
41 Inches 
25 Inches 
1412 Inches 

ability. Cabinet design is based on the performance 
characteristics of the receiver chassis and speaker, so 
as to obtain a greater uniformity of over-all sound 
response. 

Special design features incorporated to facilitate 
operation are the use of: an "airplane dial," a double - 
ratio vernier tuning drive, a visual band indicator, 
and a "second hand" dial pointer for accurate indica- 
tion and logging of short-wave stations. Other 
important details of design include: automatic volume 
control, sensitivity control, a large loudspeaker unit, 
and external terminals for phonograph connection. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The general circuit arrangement consists of an r -f 

stage, a combined oscillator and first detector stage, 
an i -f stage, a second detector, audio amplifier and 
A.V.C. stage, a second audio amplifier stage, and a 
push-pull pentode power output stage. Rectification 
of voltages used for the plate and grid circuits is 
effected by an RCA -5Z3, which also supplies mag- 
netization current for the loudspeaker field. The 
filtering system includes the inductance of the speaker 
field, and several electrolytic capacitors. 

The operation of the receiver may be visualized by 
study of the schematic circuit of Figure 1. An r -f 

signal from the antenna enters the input stage through 
a shielded lead and ís applied to the control grid of 
the RCA -6D6 by the secondaryof the antenna 
coupling transformer. Either of the four antenna 
transformers may be selected by the associated band 
switch contacts, depending on the frequency of the 
signal desired. From the selectivity afforded by the 
tuned coupling transformer and the magnification 
caused by the r -f amplifier stage, the signal attains a 
high value in respect to noise. Under this condition, 
it is introduced through another tuned transformer 
coupling system to the control grid of the RCA -6A7 
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first detector tube. At this juncture, the heterodyning 
between the signal and the local oscillator produces 
the i -f or beat frequency. The local oscillator fre- 
quency is derived from a circuit attached to several 
elements of the RCA -6A7 Radiotron, which are so 
constructed and interrelated as to mix the two input 
frequencies and detect their i -f beat. Tuning of the 
local oscillator is done by a third group of coils and 
the third unit of the gang condenser. The frequency 
generated by the oscillator is maintained 460 KC. 
above the incoming signal frequency by the inherent 
design of the circuit. 

The i -f signal from the output of the first detector 
stage is admitted through the additional selectivity of 
the first intermediate transformer to the i -f amplifier 
tube, an RCA -6D6. Here it is boosted by the gain 
of the tube, and again tuned by the second i -f trans- 
former of the plate circuit. The magnitude of the 
signal at this point has reached a value convenient for 
detection. It is therefore impressed upon the RCA -75 
second detector diode plates, which perform the 
detection process. The d -c voltage across resistor R-32 
is used for automatic volume control of the r -f stage. 
A lower resistance tap is taken off resistor R-32 for 
automatic control of the grid bias of the first detector 

and i -f stages. Audio voltage developed across resistor 
R-32 as a result of the diode detection is conducted 
through the variable arm (volume control) of 
R-32 to the control grid of the RCA -75. After 
amplification by the RCA -75, the audio signal is 
transmitted by a resistance -capacitance coupling net- 
work to the audio amplifier stage, and thence by 
means of transformer coupling co the grids of the 
push-pull, power output stage. A high -frequency 
tone control consisting of a resistor and condenser in 
series is connected between these two grids to render 
possible reduction of noise and side -band interference. 
Maximum reduction of "highs" is obtained at the 
minimum . resistance setting of the control, which 
corresponds to an extreme counter -clockwise position 
of the control knob. The RCA -42 output tubes are 
matched into the circuit for Class "A" operation. The 
high -quality output obtained is transferred to the 
loudspeaker by the step-down transformer. 

In the power supply system, an RCA -5Z3 full - 
wave rectifier of the high -vacuum type furnishes d -c 
for the bias and plate voltages required. The loud- 
speaker field is connected into the filter stage of the 
rectifier output circuit to serve as a reactor. Two 10- 
mfd. electrolytic capacitors operate in conjunction 
with the field winding. 

SERVICE DATA 
(A) LINE-UP PROCEDURE 

The method of aligning this receiver is somewhat 
involved. It is therefore important that the following 
instructions be observed when making the various 
adjustments if maximum performance is to be 
attained. When properly aligned, efficient operation 
results; otherwise a tendency toward distorted quality 
and low sensitivity may be expected. 

(1) Equipment. A first-class alignment job can only 
be accomplished by use of the correct test and measur- 
ing apparatus. The manufacturer of this "All -Wave" 
receiver has developed and produced a number of 
instruments for such a purpose, which will enable a 
service technician to duplicate the original factory 
adjustments. A "Full -Range" or "All -Wave" i -f 
and r -f oscillator is available, and should be used as 
the source of standard signals at the several line-up 
frequencies. Visual indication of output is very 
desirable. It may be accurately obtained by use of the 
standard neon type "Output Indicator." Two tools 
are needed, namely: a "Tuning Wand" for preliminary 
checking of alignment, and a combination insulated 
screw -driver and insulated socket wrench for correct- 
ing alignment. 

(2) Preliminary Tests. Before making any adjust- 
ments, it is wise to determine the correctness of the 
existing alignment. This may be done by supplying 
a signal to the circuit (r -f, oscillator or i -f) from the 
Full -Range Oscillator and inserting the Tuning 
Wand into the coils involved. The Tuning Wand 
consists of a bakelite rod having a brass cylinder 
attached to one end, and a small core of finely divided 
iron compacted into the opposite end. By inserting 

the brass cylinder end into the center of a particular 
coil through the opening provided in the top of the 
shield, shown in Figure 2, the inductance of the 
coil is lowered and therefore the resonant frequency 
is increased. Placing the other end (iron filing core) 

Figure 2-Location of Coils in Shields 

into the coil raises the inductance and conversely 
decreases the resonant frequency. Thus it can be seen 
that if the circuits are precisely tuned to the standard 
signal of the Full -Range Oscillator, the insertion of 
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either end of the wand will cause a reduction of the 
receiver output; whereas, if the circuits are not in 
tune or resonance with the incoming signal, one end 
will bring about an increase of the signal and the 
other end will cause a decrease. When an increase in 
signal is obtained with the iron -filled end of the wand, 
an increase of the inductance and decrease in frequency 
of resonance is indicated. The trimmer condenser 
associated with the tuned circuit under test will 
therefore require adjustment so as to increase its 
capacitance. The reverse occurs when a gain in signal 
is obtained when using the brass cylinder end of the 
wand. 

(3) I. F. Tuning Capacitor Adjustments. In this 
receiver there is a single i -f stage, including two 
coupling transformers. Trimmer condensers are used 
across both the primary windings and secondary 
windings, making a total of four adjustments. Each 
trimmer is designed for aligning its coil to 460 KC., 
the established í-f for this receiver. Adjustment of 
the i -f circuits should be performed in the following 
manner : 

(a) Connect the output of the Full -Range Oscil- 
lator, which is tuned to deliver a signal of 460 
KC., to the first detector grid and chassis - 
ground. Attach the output indicator across 
the voice coil circuit of the loudspeaker. 

(b) With the receiver in operation, set the station 
selector to a point in band "A" where no 
signals are heard, and advance the volume 
control to its maximum position. Adjust 
the external oscillator to produce a level 
convenient for indication at the receiver 
output. 

(c) Adjust each i -f trimmer, shown in Figure 3, 
with an Alignment Tool until maximum 
receiver output is obtained. 

(4) R -F, Oscillator and First Detector Tuned Circuit 
Alignment. Whenever the í-f line-up is corrected, it 
will be necessary to re -align r -f circuits preceding the 
first detector tube, as the correct operation of the 
receiver depends on the interlocking of the two. 

The four tuning bands of the receiver entail a 
multiplicity of adjustments. Each band must be 
aligned individually. The output indicator should be 
retained across the receiver voice coil circuit, and the 
Full -Range Oscillator connected to the antenna -ground 
terminals. Volume and sensitivity controls should 
both be advanced to their maximum positions, and 
the external oscillator output regulated so as to be as 
low as possible consistent with obtaining a good 
indication at the receiver output indicator. In the 
higher -frequency bands, it may become necessary to 
disconnect the oscillator from the antenna -ground 
terminals and move it a short distance away from the 
receiver in order to reduce the signal level to a con- 
venient value. 

It is essential to set the dial pointer of the tuning 
mechanism in relation to the dial scale before any 
electrical adjustments are made. This is done by 
turning the station selector until the tuning condenser 
plates are in full mesh, and setting one end of the 
pointer exactly opposite the horizontal line at the low 
frequency end of the scale for band "A." The other 
end of the pointer should fall within 1/64 inch of 
the horizontal line at the high -frequency end of the 
same scale. 
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The trimmer locations for each band are shown by 
Figure 3. They should be adjusted in the follcwing 
manner : 

Band "X" 
(a) Set the receiver band switch to "X" and turn 

the station selector so that the pointer is at the 
410 KC. marking. 

(b) Tune the Full -Range Oscillator to produce a 
signal of 410 KC. 

w1GN,4 CONNFCf10N6 
Or 5vuux 

Figure 4-Table Loudspeaker Wiring 

(c) Adjust the r -f, first detector and oscillator trim- 
mers of band "X" coils for maximum receiver 
output. 

(d) Shift the input signal frequency to 175 KC. 
and tune the station selector so that this signal 
is received in the vicinity of the 175 KC. mark- 
ing on the dial scale. Adjust the 175 KC. 
oscillator trimmer, found on the rear apron of 
the chassis, simultaneously rocking the tuning 
condenser through the signal, until maximum 
receiver output is obtained. The dial calibra- 
tion should fall within reasonable limiizs of 
accuracy at the 175 KC. point. 

(a) 

Band "A" 
Set the receiver band switch to "A" and turn 
the station selector so that the pointer is at the 
1720 KC. marking. 

(b) Tune the Full -Range Oscillator to produce a 
signal of 1720 KC. 

(c) Adjust the r -f, detector and oscillator trimmers 
of band "A" coils for maximum receiver 
output. 

(d) Change the external oscillator frequency to 
600 KC. and turn the station selector so that 
this signal is received in the vicinity of 600 
KC. marking on the dial scale. Then adjust 
the 600 KC. oscillator trimmer, found on the 
rear apron of the chassis, simultaneously rock- 
ing the tuning condenser through the signal, 
until maximum receiver output is obtained. 
The dial calibration should fall within reason- 
able limits of accuracy at the 600 KC. point. 
The adjustment at 1720 KC. should be re- 
checked and corrected as in (a), (b) and (c) 
above. 

Band "B" 
(a) Set the receiver band switch to "B" and turn 

the station selector so that the pointer is at the 
5160 KC. marking. 

(b) Tune the Full -Range Oscillator to produce a 

signal of 5160 KC. 
(c) Adjust the oscillator trimmer of band "B" 

coil for maximum receiver output. This 
trimmer should be left at the first peak ob- 
tained when increasing it from minimum to 
maximum capacitance. 

(d) Check for image signal which will be received 
at 4240 KC. if the oscillator trimmer is cor- 
rectly set ín accordance with (c). 

Return the station selector to 5160 KC., and 
adjust the detector and r -f trimmers of band 
"B" coils for maximum receiver output. 

(e) 

(a) 

(b) 

(c) 

Band "C" 
Set the receiver band switch to "C" and turn the 
station selector so that the dial pointer is at 
the 18 megacycle marking. 
Tune the Full -Range Oscillator to produce a 
signal of 18,000 KC. 
Adjust the oscillator trimmer of band "C" coil 
for maximum receiver output. This trimmer 
should be left at the first peak obtained when 
increasing it from minimum to maximum 
capacitance. 

Figure 5-Console Loudspeaker Wiring 

(d) Check for image signal by turning the station 
selector to the 17,080 KC. dial marking. 

Return the station selector to 18,000 KC. and 
reduce the capacity of the detector trimmer, 
while rocking the tuning condenser, until a 

point is reached where the signal disappears. 
The first detector tuning is then at the oscillator 
frequency, causing the RCA -6A7 tube to block. 
The trimmer should then be increased in 
capacity, while rocking the tuning condenser, 
until the point of maximum receiver output is 
reached. 

(f) Leaving the station selector at the point 
determined by the adjustment of (e), adjust 
the antenna transformer trimmer of band "C" 
for maximum receiver output. 

(e) 
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(B) POWER TRANSFORMER INPUT CON- 
NECTIONS 

A Universal type of power transformer is used on 
some models of this receiver to permit operation from 
220 -volt, 50-60 cycle power supply, as well as being 
arranged to take supply from 110 volts, 50-60 cycles. 

Figure 6-Console Loudspeaker Wiring- 
With Cable Plug 

Figure 13 shows the schematic connections and wiring 
layout. Accessibility of the various taps is pro- 
vided by a terminal strip mounted on the rear of the 
chassis. 

(C) MAGNETIC PICKUP CONNECTIONS 
A terminal board is mounted at the rear of the 

chassis as a provision for phonograph input. Several 
schemes of attaching a pickup to the receiver are 
shown in Figure 12. These diagrams are self- 
explanatory. Care should be observed to keep 
wiring completely shielded and away from the 
the a -c wiring and transformers to prevent hum in- 
duction. 

(D) FIDELITY LINK 
It will be noted that a small link is mounted on the 

rear apron of the chassis, which is normally closed on 
table models and open on the console models. The 
low -frequency output of the receiver is increased 
when the link is opened. 

(E) SOCKET VOLTAGES 
The table shown below gives the operating volt- 

ages of the receiver as they appear at the socket 
contacts. They are referred to the chassis -ground. 
The values specified are the actual operating constants 
and do not take into account any inaccuracies that 
may be caused by currents drawn by the voltmeter 

INTERNAL CONNECTIONS 
OF SPEAKER 

aria 

Figure 7-Table Loudspeaker Wiring- 
With Cable Plug 

used for the measurements. In checking the voltages, 
a voltmeter having as high resistance multiplier as 
available should be used. The tubes must be ín their 
respective sockets and the power -supply voltage 
adjusted to 120 volts. The volume control and 
sensitivity controls should be at their maximum 
positions, and the station selector tuned to a point 
where no signal is received. 

RADIOTRON SOCKET VOLTAGES 
120 -Volt A.C. Line-Maximum Volume and Sensitivity-No Signal 

Radiocron 
No 

Cathode to 
Ground Volts, 

D. C. 

Screen Grid 
to Ground 

Volts, D. C. 

Plate to 
Ground Voles, 

D. C. 

Cathode 
Current, 
M. A. 

Heater 
Volts, 
A. C. 

RCA -6D6 R. F. 4.2 110 272 10.5 6.3 

RCA -6A7 
Oscillator - - 225 

11.4 6.3 
1st Detector 4.6 110 282 

RCA -6D6 I. F. 4.2 110 272 10.5 5.3 

RCA -75 2nd Det. 1.2 - 170* 0.4 6.3 

RCA -76 A. F. 14.0 - 252 2.8 6.3 

RCA -42 Power 22.0 295 290 24.5 6.3 

RCA -42 Power 22.0 295 290 24.5 6.3 

RCA -5Z3 Rectifier - - 768/384 
R. M. S. 110.0 5.0 

'Cannot be measured with ordinary voltmeter. 
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REPLACEMENT PARTS Models 143 and 242 (1934 Production) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DescRIPTION List 

Price 
Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 7808 Coil-Detector coil "P.B.-L.W." (L9, L10, 

4632 Board-Terminal board-Two terminals and 
.1.13, L14, C9, C11) $2.05 

link-For changing fidelity $0.25 7805 Coil-Detector coil "B.-S.W." (L11, L12, 

4379 Board-Antenna terminal board .20 
L15, L16, C10, C12, C13) 2.15 

7807 Coil-Oscillator coil "B.-S.W." (L19, L20, 4427 Bracket-Volume control, tone control or L23, L24, C23, C28) 1.62 
noise suppressor mounting bracket .18 

4244 Cap-Contact7809 cap-Package of 5 .20 
Coil-Oscillator coil "P.B.-L.W." (L17, L18, 

L21, L22, C22, C26) 1.70 
3861 Capacitor - Oscillator trimmer capacitor 7801 Condenser -3 -gang variable tuning condenser 

(C21, C25) .78 (C6, C16, C20) 4.42 

4633 Capacitor -50 mmfd. (C19) .25 4371 Cover-Fuse mount cover .15 

4635 Capacitor -100 mmfd. (C41) 25 4631 Cover-Terminal strip cover .15 

4697 Capacitor -200 mmfd. (C52) .35 10907 Fuse-3-amperc-Package of 5 .40 

3937 Capacitor -300 mmfd. (C8) 34 3376 Mount - Fuse mount - 105 -125 -volt in- 
strument .40 

4413 Capacitor -360 mmfd. (C24) .22 4604 Mount-Fuse mount for 200 -250 -volt in - 
4183 Capacitor 400 .26 strument _ .35 mmfd. (C59) 

4412 Capacitor -1120 mmfd. (C27) .25 4625 Resistor-Wire wound resistor-Comprising 
one 6500 -ohm -4500 -ohm and 450 sec - 

4409 Capacitor -1120 mmfd. (C43)" .35 tion (R30, R31, R58) .70 

4634 Capacitor -1120 mmfd. (C52)" .35 3704 Resistor -400 ohms-Carbon type-r4 watt 
4524 Capacitor -2850 mmfd. (C29) .35 

-Package of 5 (R9, R3, R12) 1.00 

4622 Resistor -500 ohms-Carbon type- watt 4615 Capacitor -2850 mmfd. (C17, C56) .34 -Package of 10 (R10) 2.00 
4628 Capacitor -0.004 mfd. (C49, C50) .28 4338 Resistor - 2500 ohms - Carbon type - r 

6512 Capacitor -0.005 mfd. (C43) .28 watt-Package of 10 (R6, Ril, R13) 2.00 

3787 Capacitor -0.01 mfd. (C48) 30 4242 Resistor - 3000 ohms - Carbon type - g 
watt-Package of 5 (R17) 1.00 

4212 Capacitor -0.01 mfd. (C44) .30 4436 Resistor - 5000 ohms - Carbon type - 
4624 Capacitor -0.01 mfd. (C58) .54 watt-Package of 10 (R22) 2.00 

3888 Capacitor -0.05 mfd. (C37) 3381 Resistor -10,000 ohms-Carbon type-/ .25 watt (R20)-Package of 5 1.00 
4417 Capacitor -0.05 mfd. (C5, C15) .25 3998 Resistor -15,000 ohms Carbon type -3,4 
3877 Capacitor -0.1 mfd. (C38) .32 watt-Package of 5 (R20) 1.00 

3602 Resistor -60,000 ohms -Carbon type-/ 4415 Capacitor -0.1 mfd. (C18) .30 watt-Package of 5 (R8, R18", R19, R23, 
4645 Capacitor -0.1 mfd. (C7, C14, C30, C39, R26) 1.00 

C57) .25 3118 Resistor -100,000 ohms-Carbon type- . 

3750 Capacitor -0.25 mfd. (C47) .36 
watt-Package of 5 (R2, R7, R18, R19*). 1.00 

3619 Resistor -400,000 ohms-Carbon type-r4 
7790 Capacitor -10 mfd. (C53, C54) 1.05 watt (R59)-Package of 5 1.00 
4619 Capacitor pack-Comprising one 0.5 mfd., 3033 Resistor - 1 megohm - Carbon type - 

one 10 mfd. capacitor (C42, C51) 1.44 watt-Package of 5 (R16, R21) 1.00 46266242 Capacitor pack-Comprising one 4 mfd., 
one 10 mfd. and one 8 mfd. capacitor (C45, 

Resistor -2 megohms - Carbon type - 
watt-Package of 5 (R15, R21," R28) 1.00 

C46, C55) 2.82 3078 Resistor -10,000 ohms-Carbon type-s 
4358 Clamp-Electrolytic capacitor clamp-For watt-Package of 5 (R27) 1.00 

capacitor stock No. 7790 .15 4623 Resistor -13,000 ohms-Carbon type -34 
4693 Clamp-Electrolytic capacitor clamp-For watt-Package of 10 (R29) 2.00 

capacitor stock No. 4626 .15 2240 Resistor -30,000 ohms-Carbon type -1 
7810 Coil-Antenna coil "PB -LW" (L1, L2, L5, watt (R25) 22 

L6, Cl, C3) 2.10 4418 Resistor -100 ohms-Flexible type-Pack- 
7803 Coil-Antenna coil "B.S.W." (L3, L4, L7, age of SO (RI, R4) 1.50 

L8, C2, C4) 1.82 4618 Rheostat-Sensitivity control (R5) 1.25 

R18-60,000 ohms-Some models. 
R19-100,000 ohms-Some models. 

R20-15,000 ohms-Some modela. 
R21-2 megohms-Some models. 
C52-1120 mmfd.-Some models. 
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REPLACEMENT PARTS Models 143 and 242 (1934 Production) Continued 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock No.Price DESCRIPTIONList Stock No.Price DESCRIPTIONList 

7800 Shield -Antenna, detector or oscillator coil 4364 Gear -Spring gear assembly complete with 
shield $0.45 hub, pinion, gear, cover and spring $0.96 

4627 Shield -First detector -Oscillator Radiotron 4704 Indicator -Band indicator -Celluloid .12 
shield .36 

4367 Indicator -Station selector vernier pointer - 
7488 Shield --First detector -Oscillator Radiotron Small .15 

shield top .20 

4452 Shield -I. F. amplifier Radiotron shield .35 
4520 Indicator -Station selector main pointer` 

Large 18 

4629 Shield -I. F. amplifier Radiotron shield top.. 15 3943 Screen -Translucent screen for dial light - 
4663 Shield -Oscillator coil wiring shield -Shields 

Package of 2 .18 

oscillator coil wiring from R. F. coil- 
Complete with terminal board, clamp and 

3993 Screw -No. 6-32-5-32' square head set screw 
for band indicator operating arm or con - 

resistor .32 denser drive 10 .25 -Package of 

4664 Shield -Oscillator wiring shield -Shields os- 4377 Spring - Band indicator and arm tension 
cillator coil wiring from R. F. coil-Com- spring -Package of 5 .25 
piece with terminal strip and resistor .36 

4630 Shield -R. F. amplifier-Radiotron shield .36 
4360 Stem -Station selector pointer stem 35 

4665 Shield -R. F. coil wiring shield with two 
4378 Stud -Band indicator operating arm stud - 

Package of 5 .25 
resistors and terminal board .50 

3529 Socket -Dial lamp socket .32 REPRODUCER ASSEMBLY 
(TABLE MODEL) 

3859 Socket -4 -contact Radiotron socket .30 9534 Coil -Field coil (L31) 1.90 

7484 Socket -5 -contact Radiotron socket .35 9533 Cone -Cone mounted and centered on hous- 

7485 Socket -6 -contact Radiotron socket .40 ing (L30) 3.50 

3572 Socket -7 -contact Radiotron socket .38 9532 Reproducer complete 7.50 

4617 Switch -Range switch (S2, S3, S4, S5, S6, 9535 Transformer -Output transformer (T3) 1.50 

S7, S8, S9, S10, S11, S12) 3.32 
REPRODUCER ASSEMBLY 

4616 Tone control (R24, Si) 1.28 (CONSOLE MODEL) 

4431 Transformer -First intermediate frequency 4636 Cable -4 -conductor -Reproducer cable .50 

transformer (L25, L26, C32, C33, C34)... 2.28 9537 Coil -Field coil magnet and cone support 
9505 Transformer -Power transformer -105-125 (L31) 3.85 

volts -50-60 cycles (Ti) 6.35 8969 Cone -Reproducer cone -Package of 5 (L30). 6.35 
9506 Transformer -Power transformer -105-125 9536 Reproducer 8.40 

volts -25-40 cycles 8.90 complete 

9507 Transformer -Power ttansformer-105-250 4637 Transformer -Output transformer (T3) 1.50 

volts- -40-60 cycles 6.40 

4433 Transformer -Second intermediate frequency 
MISCELLANEOUS PARTS 

transformer (L27, L28, C35, C36, C40, 4677 Bezel -Metal bezel (escutcheon) for station 
R14) 2.15 selector dial .56 

4620 Transformer and reactor-Interstage trans- 4621 Dial -Station selector dial .65 
former and reactor (T2, L29) 2.98 6614 Glass -Station selector dial glass .30 

4519 Volume control (R32) 1.25 
4449 Knob -Station selector, volume control, tone 

control, noise suppressor rheostat on range 

DRIVE ASSEMBLIES switch knob -Package of 5 .60 

4362 Arm -Band indicator operating arm ,28 4340 Lamp -Dial lamp -Package of 5 .60 

10194 Ball -Steel ball for variable condenser drive 
assembly -Package of 20 .25 

4678 Ring -Retaining ring for dial glass -Package 
of 5 .35 

4446 Screw assembly -Chassis mounting screw as - 
4422 Clutch -Tuning condenser drive clutch as- 

sembly-Comprising drive .shaft, balls, 
ring, spring and washers -assembled 1.00 

sembly-Comprising four screws, four 
lockwashers, four washers, four spacers and 
eight cushions .28 

7799 Drive -Variable tuning condenser drive corn- 4613 Screw -No. 8-32-4' headless set screw for 
piece 2.45 knobs -Package of 10 .25 
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REPLACEMENT PARTS Models 143, 242 and 243 (1935 Production) 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. 

DESCRIPTION LÍSC 
Price 

RECEIVER ASSEMBLIES 7809 Coil-Oscillator coil "Band X -B" (L17, L18, 
L21, L22, C22, C26) $1.70 

4632 Board-Terminal board-Two terminals and 
link-For changing fidelity $0.25 4806 Condenser -3 -gang variable tuning condenser 

4379 Board-Antenna terminal board 20 (C6, C16, C20) 5.64 

4371 Cover-Fuse mount cover .15 
4427 Bracket-Volume control, tone control or 

noise suppressor mounting bracket .18 4631 Cover-Terminal strip cover .15 

4244 Cap-Contact cap-Package of 5 .20 10907 Fuse-3-ampere-Package of 5 .40 

3861 Capacitor - Oscillator trimmer capacitor 3376 Mount - Fuse mount - 105 -125 -volt in - 
(C21, C25) .78 strument .40 

4633 Capacitor -50 mmfd. (C19) .25 4604 Mount-Fuse mount for 200 -250 -volt in- 
strument .35 

4635 Capacitor -100 mmfd. (C41) .25 
4625 Resistor-Wire wound resistor-Comprising 

4248 Capacitor -300 mmfd. (C8) .22 one 6500 -ohm -4500 -ohm and 450 sec - 

4811 Capacitor -340 mmfd. (C24) .25 
Lion (R30, R31, R58) 70 

4183 Capacitor -400 mmfd. (C59) .26 
3704 Resistor -400 ohms-Carbon type-X watt 

(R3, R9, R12)-Package cf 5 1.00 
4412 Capacitor -1120 mmfd. (C27) .25 4812 Resistor - 2600 ohms - Carbon type -34 
4409 Capacitor -1120 mmfd. (C43) .35 watt (R6, R11, R13)-Package of 5 1.00 

4634 Capacitor -1120 mmfd. (C52) .35 4242 Resistor - 3000 ohms - Carbon type -34 
watt (R17)-Package of 5 1.00 

4524 Capacitor -2850 mmfd. (C29) .35 2871 Resistor - 5000 ohms - Carbon type - 14 

4615 Capacitor -2850 mmfd. (C56) .34 watt (R22)-Package of 5 1.00 

4628 Capacitor -0.004 mfd. (C49, C50) .28 3998 Resistor -15,000 ohms-Carbon type -34 
watt (R20)-Package of 5 1.00 

3787 Capacitor -0.01 mfd. (C48) .30 
3602 Resistor -60,000 ohms-Carbon type-X 

4212 Capacitor -0.01 mfd. (C44) .30 watt (R8, R18, R23, R26)-Package of 5.. 1.00 

4624 Capacitor -0.01 mfd. (C58) .54 3118 Resistor -100,000 ohms-Carbon type -34 
4836 Capacitor -0.05 mfd. (C5, C15, C37) .30 watt (R2, R7, R19)-Package of 5 1.00 

4791 Capacitor -0.1 mfd. (C7, C18, C38) Ca Pwatt .24 
3619 Resistor -400,000 ohms-Carbon type -14 

(R59)-Package of 5 1.00 

4885 Capacitor -0.1 mfd. (C14, C30, C39, C57).. .28 4783 Resistor -1,100,000 ohms-Carbon type - 
4840 Capacitor -0.25 mfd. (C47) .30 X watt (R16)-Package of 5 1.00 

7790 Capacitor -10 mfd. (C53, C54) 1.05 6242 Resistor -2 megohms - Carbon type -34 
watt (R15, R21, R28)-Package of 5 1.00 

4619 Capacitor pack-Comprising one 0.5 mfd., 
one 10 mfd. capacitor (C42, C51) 1.44 3078 Resistor -10,000 ohms-Carbon type -34 

watt (R27)-Package of 5 1.00 
4626 Capacitor pack-Comprising one 4 mfd., 

10 8 (C45,ms 4623 on Resistor -13,000 ohms-Carbon type -34 mfd. and one mfd. capacitor 
C46, C55) 2.82 watt (R29)-Package of 10 2.00 

4358 Clamp-Electrolytic capacitor clamp-For 2240 Resistor -30,000 ohms-Carbon type -1 
capacitor Stock No. 7790 .15 watt (R25) .22 

4693 Clamp-Electrolytic capacitor clamp-For 4418 Resistor -100 ohms-Flexible type (R1, R4) 

capacitor Stock No. 4626 .15 -Package of 10 1.50 
4618 Rheostat-Sensitivity control (R5) 1.25 

7810 Coil-Antenna coil "Band B -X" (LI, L2, L5 , 
L6, Cl, C3) 2.10 4742 Shield-Antenna, detector or oscillator coil 

shield .40 
7803 Coil-Antenna coil "Band A -C" (L3, L4, L7, 4627 Shield-First detector-Oscillator Radiotron 

L8, C2, C4) 1.82 shield .36 
7808 Coil-Detector coil "Band X -B" (L9, L10, 6956 Shield-First detector-Oscillator Radiotron 

L13, L14, C9, C11) 2.05 shield top .15 

7805 Coil-Detector coil "Band A -C" (L11, L12, 4452 Shield-Second detector-"A.V.C." Radio - 
L15, L16, C10, C12, C13) 2.15 tron shield .35 

7807 Coil-Oscillator coil "Band A -C" (L19, L20, 4629 Shield-Second dctector-"A.V.C." Radio - 
L23, L24, C23, C28) 1.62 tron shield top .15 
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REPLACEMENT PARTS -Models 143, 242 and 243 (1935 Production) Continued 

Insist on genuine factory tested parts, which are readily dentified and may be purchased From authorized dealers 

Stock Dst ESCRIPTION 
List 
Price 

Stock 
No. 

LDESCRIPTION 

Price Price 

3950 Shield -I. F. amplifier Radiotron shield $0.26 4377 Spring - Band indicator and arm tension 

4521 Shield -I. F. transformer shield .42 spring -Package of 5 $0.25 

4663 Shield -Oscillator coil wiring shield -Shields 
oscillator coil wiring from R. F. coil - 
Complete with terminal board, clamp and: 

4722 

4378 

Pinion - Vernier pointer pinion - Station 
selector pointer stem 

Stud -Band indicator operating arm stud - .18 

resistor .32 Package of 5 .25 

4664 Shield -Oscillator wiring shield -Shields os- 
cillator coil wiring from R. F. coil -Com- REPRODUCER ASSEMBLY 
plete with terminal strip and resistor.. .36 (TABLE MODEL) 

4630 Shield -R. F. amplifier-Radiotron shield .36 5038 Cable -4 -conductor -Reproducer cable with 

4665 Shield -R. F. coil wiring shield with two 
female connector plug 60 

resistors and terminal board , .... .50 9534 Coil -Field coil (L31) 1.90 

3529 Socket -Dial lamp socket .... .32 9533 Cone -Cone mounted and centered on hous- 

4784 Socket -4 -contact Radiotron socket......... .15g (L30) 3.50 

4814 Socket -5 -contact Radiotron socket......... 15 
5039 Connector -4 -prong male connector for re- 

producer cable .25 
4786 Socket -6 -contact Radiotron socket .15 5040 Connector -4 -contact female connector for 
4787 Socket -7 -contact Radiotron socket .15 reproducer cable .25 

4617 Switch -Range switch (S2, S3, S4, S5, S6, 9593 Reproducer complete 7.50 
S7, S8, S9, S10, S11, S12) 3.32 9535 Transformer -Output transformer (T3) 1.50 

4813 Tone control (R24, Si) 1.42 

4431 Transformer -First intermediate frequency REPRODUCER ASSEMBLY 
transformer (L25, L26, C32, C33, C34) 2.28 (CONSOLE MODEL) 

9505 Transformer -Power transformer -105-125 5038 Cable -4 -conductor -Reproducer cable with 
volts -50-60 cycles (T1) 6.35 female connector plug .60 

9506 Transformer -Power transformer -105-125 9591 Coil -Field coil magnet and cone support 
volts -25-40 cycles 8.90 (L31) 4.00 

9507 Transformer -Power transformer -105-250 8969 Cone -Reproducer cone (L30) -Package of 5. 6.35 
volts -40-60 cycles 6.40 

5039 Connector -4 -prong male connector for re - 
4433 Transformer -Second intermediate frequency 

transformer (L27, L28, C35, C36, C40, 
R14) 2.15 5040 

producer 
Connector -4 -contact female connector for 
reproducer cable 

.25 

.25 
4620 Transformer and reactor-Interstage trans- 

former and reactor (T2, L29) 2.98 9592 Reproducer complete 8.00 

4809 Volume control (R32) 1.45 5041 Transformer -Output transformer (T3) 1.40 

DRIVE ASSEMBLIES MISCELLANEOUS PARTS 
4362. Arm -Band indicator operating arm .28 4677 Bezel -Metal bezel (escutcheon) for station 
10194 Ball -Steel ball for variable condenser drive selector dial .56 

assembly -Package of 20 25 4621 Dial -Station selector dial .65 
4422 Clutch -Tuning condenser drive clutch as- 

sembly -Comprising drive shaft, balls, 6614 Glass -Station selector dial glass .30 
ring, spring and washers assembled 1.00 4449 Knob -Station selector, volume control, tone 

7799 Drive -Variable tuning condenser drive corn- control, noise suppressor rheostat on range 
plete 2.45 switch knob -Package of 5 .60 

4827 Gear -Spring gear assembly complete with 4340 Lamp -Dial lamp -Package of 5 .60 
hub, pinion, gear, cover and spring 1.25 

4704 Indicator -Band indicator --Celluloid " 
12 4678 Ring -Retaining ring for dial glass -Package 

of 5 .35 
4367 Indicator -Station selector vernier pointer - 

Small .15 4446 Screw assembly -Chassis mounting screw as- 
sembly -Comprising four screws, four 

4520 Indicator -Station selector main pointer- lockwashers, four washers, four spacers and 
Large .i8 eight cushions -For table model .28 

3943 Screen -Translucent screen for dial light- 4613 Screw -No. 8-32-s" headless set screw for 
Package of 2 .18 knobs -Package of 10 .25 

3993 Screw -No. 6-32-5/32" square head set 
screw for band indicator operating arm or 
condenser drive -Package of 10 .25 
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RCA VICTOR MODELS 226 AND 128 
Six -Tube, Three -Band, A. C. Superheterodyne Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
105-125 Volts, 50-60 Cycles 

Voltage and Frequency Ratings 105-125 Volts, 25-60 Cycles 
100-130/195-250 Volts, 50-60 Cycles 

Power Consumption Approximately 80 Watts 
Number and Type of Radiotrons.. .2 RCA -6D6, 1 RCA -6A7, 1 RCA -6B7, 1 RCA -42, 1 RCA-80-Total, 6 

Band "A"- 540 K. C.- 1,720 K. C. 
Tuning Frequency Range Limits Band "B"-1,720 K. C.- 5,400 K. C. 

Band "C"-5,400 K. C.-18,000 K. C. 
Alignment Frequencies 460 K. C., 600 K. C., 1.720 K. C., and 18,000 K. C. 
Maximum Undistorted Output 175 Watts 
Maximum Output 3.5 Watts 

PHYSICAL SPECIFICATIONS 
Model 226 

Height 39 Inches 
Width 24 Inches 
Depth 12 Inches 

These receivers, both of which employ the same 
chassis, are manufactured from a design that includes 
such requirements as "all -wave" reception, high sensi- 
tivity, good selectivity and pleasing tone quality. The 
tuning ranges listed above cover the standard broad- 
casting band, and extend into the shorter wave regions 
for reception of foreign and trans -oceanic broadcast 
signals. 

Uniform tonal quality is realized from the output 

Model I2Ó 
2034 Inches 
16X Inches 
117¡ Inches 

of these instruments. With the efficiently designed 
reproducer units, and the amplification system supply- 
ing them, more than adequate volume may be obtained; 
the undistorted limit of output being 1.75 watts. 

Special operating features used on this chassis in- 
clude a "full vision -airplane dial," a dual -ratio vernier 
drive, a high frequency tone control, automatic 
volume control, and a visual indicator for the three - 
position band switch. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The general circuit arrangement consists of an R. F. 

stage, a combined oscillator and first detector, an 1. F. 
stage, a combined second detector-audio amplifier- 
AVC Stage, and a single Pentode output stage. An 
RCA -80 rectifier, together with a suitable filtering 
system, provides plate and grid voltages for all tubes 
and field excitation for the loudspeaker. Figure 3 
shows the schematic circuit diagram, Figure 4 the 
chassis wiring, and Figures 7 to 10 the loudspeaker 
wiring. 

The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang -capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang -capacitor. 

Combined with the signal in the first detector is the 
local oscillator, which is always at a 460 K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang - 
capacitor are used in this circuit. 

In conjunction with these three tuned circuits, it is 
well to point out that three different groups of tuned 
circuits are used, one for each tuning band. A three - 
position selector switch is provided for selecting the 
band in which the desired signal is located. In 
addition to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to pre- 
vent "dead" spots due to the absorption effects caused 
by the coils, the natural period of which, with tuning 
capacitor disconnected, fall in the next higher frequency 
band. 
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The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA -6D6, has 
two transformers, which consist of four tuned circuits, 
all of which are tuned to 460 K. C. 

The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA -6B7, which cause 
detection. The direct current component of the rectified 
signal produces a voltage drop across resistor R-12. 
The full voltage drop constitutes the automatic bias 
voltage for the R. F., while a tap is provided for 
the first detector and I. F. voltage. These automatic 
bias voltages for the R. F. first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control arm selects the amount of audio 
voltage that is applied to the grid of the RCA -6B7 
and thereby regulates the audio output of the entire 
receiver. 

The output of the RCA -6B7 is introduced to 
the RCA -42 output tube through the resistance - 
capacitance coupling network. By inspection of the 
schematic, it may be seen that band switch contacts 
are arranged to affect the frequency response of this 
coupling system by changing the total value of the 
capacitance. The purpose of such change with band 
position is to make possible the desired fidelity on 
the short-wave bands, and to maintain the utmost 
fidelity on the regular broadcast band. 

In the power output stage, the RCA -42 is operated 
as a Pentode amplifier. It provides high audio gain 
and good quality. The usual step-down plate trans- 
former is used for matching the tube to the cone coil 
of the loudspeaker. 

The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 

Plate and grid voltages for all tubes are supplied 
from the output of the rectifier -filter system. An 
RCA -80 is used as a rectifier and a suitable network of 
capacitors and resistors gives the necessary filtering and 
voltages. The loudspeaker field is used as a filter reactor. 

(1) LINE-UP PROCEDURE 

Properly aligned, this receiver performs outstand- 
ingly; improperly aligned, there may be a tendency 
towards low sensitivity and distorted quality of repro- 
duction. Inasmuch as the line-up procedure is more 
or less involved, it is important that these instructions 
be carefully followed. 

Equipment 

To align this receiver, proper test equipment must 
be used. Such consists of a modulated R. F. oscillator 
having proper frequency range, an output indicator, an 
alignment tool and a tuning wand. These parts, 
shown on page 2, have been developed by the manu- 
facturer of this receiver for use by service men to 
duplicate the original factory adjustments. 

Checking with Tuning Wand 

Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the existing adjustments 
may be checked with a tuning wand (Stock No. 6679). 
This wand consists of a bakelíte rod having a brass 
cylinder at one end and a special finely divided iron 
insert at the other end. Inserting the cylinder into the 
center of a coil lowers its inductance, while inserting 
the iron end increases its inductance. From this, it is 
seen that unless the trimmer for a particular coil is 
properly aligned, the wand may increase the output 
of the receiver. A perfect adjustment is evidenced by a 
lowering of output when either end of the wand is 
inserted into a coil. 

Figure i-Location of Coils in Shields 

The shield over each R. F. coil assembly has a hole 
at its top for entrance of the tuning wand. The location 
of the various coils inside of their shields is shown in 
Figure 1. An example of the proper manner of using 
the tuning wand would be to assume the external 
oscillator were set at 1,720, the signal tuned in, and 
the output indicator connected across the voice coil 
of the loudspeaker. Then the tuning wand should be 
inserted, first one end and then the other end, into the 
top of the three transformers at the left of the R. F. 
assembly, facing the front of the chassis. A perfect 
adjustment of the trimmer would be evidenced by a 
reduction in output when each end of the wand is 
inserted into each of the three transformers. If one end 
-for example, the iron end-when inserted in one 
coil caused an increase in output, then that circuit is 
high. An increase in the trimmer capacitance would be 
the proper remedy. 

(2) I. F. TUNING CAPACITOR ADJUSTMENTS 

Although this receiver has one I. F. stage, there are 
two transformers, each having two adjustable ca- 
pacitors requiring adjustment. The transformers are 
all peaked, being tuned to 460 K. C. 
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A detailed procedure for making this adjustment 
follows: 

(a) Connect the output of an external oscillator 
operating at 460 K. C. between the first detec- 
tor grid and ground. Connect the output indi- 
cator across the voice coil of the loudspeaker, 

(b) Place the receiver in operation and adjust the 
station selector until a point is reached (B and 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the oscillator output until a slight 
indication is obtained in the receiver output 
indicator. 

(c) Refer to Figure 2. Adjust the trimmers of the 
I. F. transformers until a maximum output is 
obtained. Go over the adjustments a second 
time. 

This completes the I. F. adjustments. It is good 
practice to follow the I. F. adjustments with the R. F. 
and oscillator adjustments due to interlocking which 
always occurs between the two. 

(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 

Four R. F., oscillator and first detector adjustments 
are required in band "A." Three are required in bands 
°B" and "C." 

To properly align the various bands, each must be 
aligned Individually in the order given. This is "A," 
"B" and "C." The preliminary set-up requires that 
the external oscillator be connected between the an- 
tenna and ground terminals of the receiver and the 

output indicator be connected across the voice coil of 
the loudspeaker. The volume control must be at its 
maximum position and the output of the oscillator 
must be at the minimum value possible to get an out- 
put indication under these conditions. In the high 
frequency bands, it may be necessary to disconnect the 
oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 

The dial pointer must be properly set before starting 
actual adjustments. This is done by turning the variable 
capacitor until it is at its maximum capacity position. 
One end of the pointer should point exactly at the 
horizontal line at the lowest frequency end of band 
"A," while the other end should point to within 
34 inch of the horizontal line at the highest frequency 
end of band "A." 

Figure 2 shows the location of the trimmers for each 
band. Care must be exercised to only adjust the 
trimmers in the band under test. 

Band "A" 
(a) Set the band switch at "A." 
(b) The oscillator series capacitor, located on the 

rear apron of the chassis, should be set at about 
the center of its range. 

(c) Tune the external oscillator to 1,720 K. C., 
set the pointer at. 1,720 K. C. and adjust the 
oscillator, detector and R. F. trimmers for 
maximum output. 

(d) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mers, located on rear apron of chassis, for 
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maximum output, at the same time rocking 
the variable tuning capacitor. Then readjust at 
1,720 K. C. as described in (c). 

Band "B" 
(a) Set the band switch at "B." 
(b) The detector and antenna trimmers should first 

be tightened to approximately s 4 maximum 
capacity (turned / inch). 

(c) Tune the external oscillator to 5,160 K. C., set 
the pointer at 5,160 K. C. Adjust the oscillator 
trimmer for maximum output. The trimmer 
should be set at the first peak obtained when 
increasing the trimmer capacitor from mini- 
mum to maximum. 

(d) Check for the image signal, which will be re- 
ceived at approximately 4,240 K. C. on the dial, 
if the trimmer is set properly in accordance with 
(c). It may be necessary to íncreac" the external 
oscillator output for this check. 

(e) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then aligned with the oscillator circuit and the 
RCA -6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 

--te rag- 

Figure 7-Table Loudspeaker Wiring 
(without cable plug) 

the tuning capacitor, until the signal is peaked 
for maximum output. 

(f) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 

Figure 8-Console Loudspeaker Wiring 
(without cable plug) 

rock the main tuning capacitor while making 
this adjustment. 

Band "C" 
(a) Set the band switch at "C." 
(b) The detector and antenna trimmers should first 

be tightened to approximately s 4 maximum 
capacity (turned .X in.) 

(c) Tune the external oscillator to 18,000 K. C., 
set the pointer at 18 M. Adjust the oscillator 
trimmer for maximum output. The trimmer 
should be set at the first peak obtained when 
increasing the trimmer capacitor from mini- 
mum to maximum. 

(d) Check for the image signal, which will be 
received at approximately 17,080 on the dial, 
if (c) has been properly done. It may be neces- 
sary to increase the external oscillator output 
for this check. 

RADIOTRON SOCKET VOLTAGES 
115 -Volt A. C. Line-No Signal-Volume Control-Maximum 

RADIOTRON NUMBER 
CATHODE TO 

GROUND 
VOLTS, D. C. 

SCREEN GRID TO 
GROUND, 

VOLTS, D. C. 

PLATE TO 
GROUND, 

VOLTS, D. C. 

PLATE 
CURRENT, 

M. A. 

HEATER 
VOLTS, 
A. C. 

RCA -6D6 --R. F. 6.0 105 265 9.0 6.3 

RCA -6A7 
Dec. 6.0 105 265 3.5 

6.3 
Osc. - - 220 4.5 

RCA-6D6-l. F. 6.0 105 265 9.0 6.3 

RCA -6B7 -2nd Detector 3.0 50 90* 0.7 6.3 

RCA-42-Power 16.5 265 245 30.0 6.3 

RCA-80-Rectifier - - 690 
(RMS) 

70.0 5.0 

'Voltage calculated from 265 V. + B. 
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(e) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then aligned with the oscillator circuit and the 
RCA -6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 

(f) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock 
the main tuning capacitor while making this 
adjustment. 

(4) VOLTAGE READINGS 
The voltages specified are those at the various tube 

sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low -resistance meters are used, such 
allowances must be made. 

(5) POWER TRANSFORMER CONNECTIONS 
The 220 -volt power transformer furnished with 

some instruments includes taps for operating on 110 - 
volt lines. Figure 5 shows the schematic circuit of the 
transformer and the proper voltage to be applied to 
the various taps. The taps are located on the power 
transformer assembly and are accessible without re- 
moving the chassis from the cabinet. 

(6) VARIATIONS OF MODEL 128 

This Service Note does not apply in complete detail 
to the original six -tube chassis employed in Model 128 
during 1934 production. The modifications found on 
the present chassis do not affect the general service 
procedure, but rather account for certain minor changes 
in wiring layout. Notice should be taken that the 
power output stage uses an RCA -42 instead of the 
original RCA -41. 
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Figure 9-Console Model Loudspeaker 
(with cable plug) 
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Figure zo-Table Model Loudspeaker Wiring 
(with cable plug) 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
NO. 

DESCRIPTION 
List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 4428 Capacitor -8 mfd. (C44) $1.05 
4427 Bracket-Volume control or tone control 7790 Capacitor -10 mfd. (C43) 1.05 

mounting bracket $0.18 4692 Capacitor pack-Comprising one 0.035 mfd. 
4244 Cap-Contact cap-Package of 5 .20 and one 0.005 mfd. capacitors (C41, C42).. .30 
3861 Capacitor - Adjustable trimmer capacitor 7589 Capacitor pack-Comprising two 4. mfd. ca - 

(C20) .78 pacitors (C16, C46) 1.64 
5094 Capacitor -50 mmfd. (C47) .20 4358 Clamp-Electrolytic capacitor mounting clamp. .15 
4662 Capacitor -80 mmfd. (C37) .24 4808 Coil-Antenna coil "Band B" (L3, L4, C2).. 1.92 
4811 Capacitor -340 mmfd. (C21) . .25 7803 Coil-Antenna coil "Band A -C" (L1, L2, L5, 
4412 Capacitor -1120 mmfd. (C23) .25 L6, Cl, C3) 1.82 
4515 Capacitor -1160 mmfd. (C34) .22 4815 Coil-Detector coil "Band B" (L9, L10, C10). 1.80 
4634 Capacitor -1120 mmfd. (C50) .35 7805 Coil-Detector coil "Band A -C" (L7, L8, 
4523 Capacitor -2400 mmfd. (C17) .26 L11, L12, C8, C9, C11) 2.15 
4524 Capacitor -2850 mmfd. (C25) .35 7807 Coil-Oscillator coil "Band A -C" (L13, L14, 
4792 Capacitor-.015 mfd. (C39) .22 L17, L18, C19, C24) 1.62 
4518 Capacitor-.05 mfd. (C35) .52 4807 Coil-Oscillator coil"Band B" (L15,L16,C22) 1.85 
4836 Capacitor-.05 mfd. (C4, C12, C29) .30 7801 Condenser -3 -gang variable tuning condenser 
4841 Capacitor-.1 mfd. (C6, C15, C30, C40) .22 (C5, C13, C18) 4.42 
4885 Capacitor-.í mfd. (C7, C26) .28 4340 Lamp-Dial lamp-Package of 5 .60 
3597 Capacitor-.25 mfd. (C38, C45) .40 3218 Resistor -600 ohms-Carbon type-s watt 
4525 Capacitor` 4.0 mfd. (C36) .70 (R2, R6, R8)-Package of 5 1.00 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

L ist 
Price 

4834 Resistor -1100 ohms -Carbon type -%a watt REPRODUCER ASSEMBLY 
(R3, R7) -Package of 5 $1.00 TABLE MODEL 

3997 Resistor -4000 ohms ---Carbon type-% watt 4526 Cable -3 -conductor --Reproducer cable with $0.32 
(R14) -Package of 5 1.00 spade terminals 

3114 Resistor -50,000 ohms -Carbon type -3.5085 
Cable -3 conductor reproducer cable with 

3602 
watt (Ri6, R18) -Package of 5 

Resistor -60,000 ohms -Carbon type-% 
watt (R5) -Package of 5 

1.00.45 
1.00 9579 

female connector 
Coil -Field coil only 2.10 

3118 Resistor -100,000 ohms -Carbon type-% 
watt (Rl, R4) -Package of 5 1.00 

9533 Cone -Reproducer cone mounted and centered 
on housing 3.50 

3116 Resistor -200,000 ohms -Carbon type-% 
watt (R15) -Package of 5 1.00 

5118 Connector -3 -contact male connector for 
reproducer .25 

6186 Resistor -500,000 ohms -Carbon type-% 
watt (R17) -Package of 5 1.00 

5119 Connector -3 -contact female connector for 
reproducer cable .25 

4783 

6242 

2240 

Resistor -1,100,000 ohms -Carbon type- 
watt (R10) -Package of 5 

Resistor -2 megohms - Carbon type -% 
watt (R11, R13) -Package of 5 

Resistor -30,000 ohms - Carbon type -1 
watt (R20) 

1.00 

1.00 

.22 

7818 

9578 

4818 

Reproducer complete -For use with chassis 
having reproducer cable with spade 
terminals 

Reproducer complete -For use with chassis 
having cable with connector 

Transformer -Output transformer 

6.58 

6.58 
2.15 

4721 Resstcr-Tapped resistor, one 10,000 ohms, 
two 5000 ohms, and one 500 ohms section REPRODUCER ASSEMBLY 
(R21, R22, R23, R24) .88 CONSOLE MO13EL 

4521 
4742 
3942 

Shield -I. F. transformer shield 
Shield -Antenna R. F. or oscillator coil shield 
Shield -First detector oroutputRadiotronshield 

.42 

.40 

.18 
(For use with chassis having reproducer 

cable with spade terminals) 

7487 Shield -I. F. amplifier Radiotron shield .25 4473 Board -Terminal board assembly .26 
4705 Shield -R. F. amplifier Radiotron shield 30 4526 Cable -3 -conductor with spade terminals.... .32 
3782 Shield -Second detector Radiotron shield .26 9460 Coil -Field coil, magnet and cone support (L24) 6.00 
3529 Socket -Dial lamp socket .32 8935 Cone -Reproducer cone (L23) -Package of 5. 5.25 
4784 Socket -4 -contact Radiotron socket .15 9527 Reproducer -Complete 8.00 
4786 Socket -6 -contact output Radiotron socket... .15 4472 Transformer -Output transformer (T2) 1.40 
4785 Socket -6 -contact Radiotron socket .15 
4787 Socket -7 -contact Radiotron socket .15 REPRODUCER ASSEMBLY 
4379 Strip -Antenna terminal engraved "ANT- 

GND" .20 CONSOLE MODEL 

4684 Switch -Operating switch (S11) .45 (For use with chassis having reproducer 
4728 Switch -Range switch (S1, S2, S3, S4, S5, cabk with connector) 

S6, S7, S8, S9, S10, S12) 4.32 5085 Cable -3 -conductor reproducer cable corn - 
4810 Tone control (R19) 1.30 piece with female connector .45 
4431 Transformer - First intermediate frequency 5118 Connector -3 -contact male connector for 

transformer (L19, L20, C27, C28, C48).... 2.28 reproducer .25 
4433 Transformer -Second intermediate frequency 5119 Connector -3 -contact female connector for 

transformer (L21, L22, C31, C32, C33, R9). 2.15 reproducer cable .25 
9511 Transformer -Power transformer -105-125 9590 Coil -Field coil, magnet and cone support 

volts, 50-60 cycles (T1) 4.78 (L24) 4.20 
9512 Transformer -Power transformer -105-125 8935 Cone -Reproducer cone (L23) -Package of 5. 5.25 

volts, 25-40 cycles 6.58 9589 Reproducer complete 8.20 
9513 Transformer -Power transformer -105-250 

volts -40-60 cydes 4.85 4892 Transformer -Output transformer (T2) 1.30 

4809 Volume control (Ríl) 1.45 
MISCELLANEOUS ASSEMBLY 

DRIVE ASSEMBLIES 
4362 Arm -Band Indicator operating arm .28 
10194 Ball -Steel ball for condenser drive assembly- 4677 Bezel -Station selector dial (escutcheon) bezel .56 

Package of 20 .25 4661 Dial -Station selector dial .62 
4422 Clutch -Clutch drive assembly for variable 6614 Glass -Station selector dial glass .30 

condenser drive 1.00 4520 Indicator -Station selector indicator pointer.. .18 
4510 Drive drive 2.42 4449 Knob -Station selector, volume control, tone -Tuning condenser assembly.... 

Indicator -Band indicator (celluloid) 4704 .12 control, range switch or operating switch 
3943 Screen -Dial light screen (celluloid) -Pack- knob -Package of 5 .60 

age of 2 .18 4678 Ring -Dial glass retaining ring -Package 
3993 Screw -Number 6-32-5/32 square head set of 5 .34 

screws for band indicator operating arm- 4446 Screw -Chassis mounting screw assembly 
Package of 10 .. .25 comprising 4 spacers, 4 screws, 4 lockwash- 

4669 Screw -Number 8-32-5/32 set screw for ers, 4 washers, 8 cushions -For table model. .28 
variable condenser drive assembly -Pack- 4945 Screw -Chassis mounting screw assembly - 
age of 10 .25 Comprising 4 spacers, 4 screws, 4 lock - 

4377 Spring -Band indicator and arm tension washers, 4 washers and 8 cushions -For 
spring -Package of 5 .25 console model .50 

4378 Stud -Band indicator operating arm stud- 4613 Screw -Number 8-32-7/16 headless set 
Package of 5 .25 screw for knobs -Package of 10 .25 
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RCA VICTOR MODEL 236-B 
Seven -Tube, Superheterodyne Battery Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Type and Number of Radiotrons 1 RCA -106, 2 RCA -34, 2 RCA -30, 1 RCA -32, 1 RCA -19 --Total, 7 

Total "A" Battery Current 0.68 Ampere 

Maximum "B" Battery Current 21 M. A. 

Tuning Range 540 K. C.-1720 K. C. 

Maximum Undistorted Output 1 2 Watts 

Maximum Output 2.2 Watts 

Line-up Frequencies 460 K. C., 600 K. C. and 1720 K. C. 

PHYSICAL SPECIFICATIONS 
Height 40 r z Inches 

Width 253 Inches 

Depth 13% Inches 

This seven -tube, battery operated Superheterodyne 
receiver provides excellent reception of standard -wave 
broadcasting stations. High sensitivity, excellent 
selectivity and good fidelity characterize this receiver. 
Outstanding features include a permanent magnet 
dynamic type loudspeaker, two -point tone control, 
Class "B" output stage, vernier drive and excellent 

mechanical construction. The chassis is unusually 
accessible for repair or replacement of parts. A fuse 

in the "B" battery lead provides protection for the 

Radiotrons in event of short circuits or wrong battery 

connections. Figure 1 shows the schematic diagram, 

while Figure 2 shows the chassis wiring. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

The circuit is of the superheterodyne type and con- 
sists of a combined oscillator -detector stage, two I. F. 

amplifying stages, a combined second detector and 
automatic volume control, a two -stage audio amplifier 
and a Class "B" output stage. A two -pole operating 
switch opens the "-FA" and "d -B" battery leads 
when the switch is turned to the "off" position. 

The signal enters the receiver through a shielded 
antenna lead and is applied through the antenna trans- 
former to the grid circuit of the first detector which 
also serves as the local oscillator for producing a 

signal, 460 K. C. higher in frequency than the incom- 
ing signal. The combined signals after passing through 
the first detector produce the I. F. signal. 

The I. F. amplifier uses two RCA -34 Radiotrons 
in conjunction with three transformers. Two of the 
transformers are tuned very accurately to the I. F. 

frequency (460 K. C.) by means of suitable trimmer 
capacitors. The third transformer is untu:ied and 
couples the output of the second stage to the input 
of the second detector, an RCA -30, the plate of which 
is grounded. 

Automatic volume control action is obtained from 
the voltage drop of a portion of the rectified signal 
across resistor R-9. The voltage drop constitutes the 
automatic bias voltage for the first detector and I. F. 

stages and thereby gives the automatic volume control 
action of the receiver. 
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The volume control selects the desired amount of 
audio signal from the drop across R-9 and applies 
it to the grid circuit of the first audio stage, RCA -32. 

The output of the first audio stage is resistance 
coupled to the grid circuit of the RCA -30 driver stage, 
which is transformer coupled to the Class "B" out- 
put stage. The output stage utilizes the twin amplifier 
Radiotron RCA -19, which has two separate sets of 
elements and eliminates the necessity of having two 

SERVICE 
(1) Line -Up Capacitor Adjustments 

To properly align this receiver, it is essential that 
a modulated R. F. oscillator of suitable frequency 
range such as Stock No. 9050, an output indicator, 
Stock No. 4317, and an alignment tool, Stock No. 
4160, be available. Figure 4 shows the location of 
the various line-up capacitors. 

I. F. Tuning Adjustments 

The I. F. amplifier comprises two stages which 
have three transformers. The third transformer is 

untuned so that only a total of four tuned circuits are 

used. Refer to Figure 4 and proceed as follows: 

(a) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is 

heard. Set the volume control at maximum 
and connect a ground to the ground terminal. 

(b) Connect the test oscillator output between 
the first detector control grid and chassis 
ground. Connect the output indicator across 
the voice coil of the loudspeaker and adjust 
the oscillator output so that, with the receiver 
volume control at maximum, a slight glow 
is obtained in the output indicator. 

(c) Adjust the secondary and primary of the first 

and then the second I. F. transformers until 
a maximum deflection is obtained. The third 
transformer is untuned and does not require 
adjusting. Keep the oscillator output at a low 
value so that only a slight glow is obtained 
in the output indicator at all times. Go 
over these adjustments a second time, as there 
is a slight interlocking of adjustments. This 
completes the I. F. alignment. 

R. F. and Oscillator Adjustments 

The important points to remember are the need for 

using the minimum oscillator output to obtain an 
indication in the output device with the volume con- 
trol at its maximum position and the manner of 
obtaining the proper high -frequency oscillator and 
detector adjustments. 

separate tubes for a Class "B" output stage. The plate 
circuit of this tube is transformer coupled to the cone 
coil of the permanent magnet dynamic loudspeaker. 

Plate, grid and filament voltages are supplied by 

individual batteries. Two +A leads are provided, one 
permitting operation on a 2 -volt storage cell; and the 
other used for operation on a 2.5 -volt "Eveready Air 
Cell." 

DATA 
The R. F. line-up capacitors are located at the 

bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all accessible 

from the bottom of the chassis except the 600 K. C. 

series capacitor, which is accessible from the top of 
the chassis. Proceed as follows: 

(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the dial pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 540. 

Figure 3-Loudspeaker Wiring 

(b) Then set the Test Oscillator at 1720 K. C., 
the dial pointer at 1720, and adjust the oscil- 
lator output so that a slight glow will be 

obtained in the output indicator when the 
volume control is at its maximum position. 
Adjust the two trimmers under the two R. F. 

coils, see Figure 4, until a maximum output 
is obtained. Then shift the Test Oscillator 
frequency to 600 K. C. The trimmer capacitor, 
accessible from the top of the chassis, should 
now be adjusted for maximum output while 
rocking the main tuning capacitor back and 
forth through the signal. Then repeat the 
1720 K. C. adjustment. 
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(2) Voltage and Current Measurements 
Voltage and current values listed in the following 

table and indicated at the Radiotron socket contacts 
on Figure 4 form a reference basis for test of the re- 

ceiver. It is to be noted that all voltages are given with 
respect to chassis -ground, excepting those appearing 
across the filaments (F -F). The values shown are 

obtainable when the receiver ís in normal operating 
condition. They do not take into account inaccuracies 
caused by current consumed in the voltmeter used for 
the tests; the lower the voltmeter resistance, the lower 
the degree of accuracy. Allowances must therefore be 

made, dependent upon the type of test instrument used, 

for the loading effect of the voltmeter on the circuit. 

135v. 
,23 M.A. 

ta.F 
l55 

I.F 
MAR. 

67.5v 

ZOK 
©3Av. li* AUDIO 

O 3.0v. 
Wet O ®/ v. 

35v 0.3M.A. 

3.0 M.A. pvf 

3511 

O 2.0v.1e 
I.F. 

135v. F AMVL. F 
Z3M. 

l 
00 K 

195v 

®toK 
13ov_J é pst. J1,/ 
4.DMA 

3Sv 

.y 

OS C. 
COIL 

1I THESE VOLTAGES CANNOT BE 

MEASURED WITH ORDINARY 
VOLTMETER. 

Figure 4 -Line -Up Capacitor Locations and Voltage Values at Socket Contacts 

RADIOTRON SOCKET VOLTAGES 
Volume Control at Maximum -No Signal -135 Volt "B" Battery -4.5 and 7.5 -Volt Bias Batteries 

Radiotron No. Control Grid 
Ground 

Screen Grid 
ro Ground 

Plate to 
Ground Plate, Plate, M. A. Filament 

Volts 

RCA -106 
1st Detector 3.5' 67.5 135 0.6 

2.0 

Oscillator - 130 4.0 

RCA -34-I. F. 3.5 67.5 135 2.3 2.0 

RCA -34-I. F. 3.5 67.5 135 2.3 2.0 

RCA -30 -Detector AVC - - - - 2.0 

RCA -32 -Audio 3.0' 30' 40 0.3 2.0 

RCA -30 -Driver 7.5' - 133 4.0 2.0 

RCA -19 -Power 3.0 - 135 3.0 2.0 

*These voltages cannot be measured with ordinary voltmeter. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock DESCRIPTION 
List 
Price 

Stock 
No. DESCRIPTION 

ListNo. 

Price 

RECEIVER ASSEMBLIES 4538 Transformer -Third intermediate frequency 

2747 Cap -Contact cap -Package of 5 $0.50 transformer (L14, L15) $2.15 

4498 Capacitor -8 mfd. (C18) 1.25 4533 Transformer pack -Audio transformer pack 
-Comprising driver and output trans - 

4442 Capacitor -50 mmfd. (C10) .22 former (T1, T2) 3.98 

3981 Capacitor -300 mmfd. (C25) .30 4535 Volume control (R9) 1.40 

4413 Capacitor -360 mmfd. (C16) .22 
2749 Capacitor -2400 mmfd. (C26) .35 

REPRODUCER ASSEMBLIES 

4801 Capacitor -2400 mmfd. (C31, C32) .50 4541 Cable -2 -conductor reproducer cable .38 

4529 Capacitor -2650 mmfd. (C33) 32 9432 Cone -Reproducer cone (L16) 1.88 

4858 Capacitor -0.01 mfd. (C29) .25 7820 Magnet -Cone housing and magnet accembly. 8.98 

4518 Capacitor -0.05 mfd. (C27) .52 7819 Reproducer complete 12.18 

4836 Capacitor -0.05 mfd. (C5, C19, C23, C24).. .30 4234 Rivet -Cone mounting rivet -Package of 100. .66 

4906 Capacitor -0.017 mfd. (C30) 25 DRIVE ASSEMBLY 
4791 Capacitor -0.1 mfd. (C8, C28) .24 4996 Dial -Station selector dial .75 
4840 Capacitor -0.25 mfd. (C7) .30 4798 Drive -Variable tuning condenser drive as - 
3861 Capacitor - Adjustable trimmer capacitor sembly complete 1.50 

(C17) .78 4363 Pointer -Station selector pointer .18 
4796 Coil -Antenna coil (L4, L5, RI, Cl) 2.30 4669 Screw -No. 8-32-5/32 square head set screw 
4800 Coil -Oscillator coil (L8, L9, C35) 1.90 for condenser drive -Package of 10 .25 

4504 Condenser -2 -gang variable tuning condenser 4997 Shaft -Condenser drive shaft .28 
(C6, C9) 2.78 

4370 Resistor -1,000 ohms -Carbon type -'a MISCELLANEOUS ASSEMBLIES 
watt -Package of 10 (R5) 2.00 

3602 Resistor -60,000 ohms -Carbon type- r 
4895 Bezel -Metal bezel (escutcheon) and crystal 

for station selector drive .55 
watt (R2, R7) -Package of 5 1.00 

3118 Resistor -100,000 ohms -Carbon t YPe-14 
watt (R1, R4, R6) -Package of 5 1.00 

4289 

7867 

Body -Fuse connector body -Package of 10.. 
Cable -8 -conductor battery cable complete.. 

.35 

.78 

3744 Resistor -250,000 ohms -Carbon type-/ 4288 Cap -Fuse connector cap -Package of 10.... .36 

watt (R11, R12) -Package of 5 1.00 6516 Connector -Fuse connector complete .16 

6186 Resistor -500,000 ohms -Carbon type- Ia 4286 Ferrule -Fuse connector ferrule and bushing 
watt (R13) -Package of 5 1.00 -Package of 10 .38 

6242 Resistor -2 megohms - Carbon type - rq 3748 Fuse -0.5 ampere -Package of 5 .40 
watt (R8, R10) -Package of 5 1.00 

4521 Shield -Antenna, oscillator or I. F. trans- 4290 Insulator -Fuse connector insulator -Package 
former shield .42 of 10 .35 

7487 Shield -Second detector Radiotron shield- 4449 Knob -Station selector, volume control, tone 
"AVC" .25 or battery switch knob -Package of 5 .60 

3942 Shield -First detector and oscillator Radio- 4644 Resistor -0.38 ohms -Flexible type-Fila- 
tron shield .18 ment series (R15) -Package of 5 .80 

3056 Shield -First I. F., second I. F., first audio 4638 Screw -Chassis mounting screw assembly- 
Radiotron shield -Package of 2 .40 Comprising eight cushions, four screws, 

4794 Socket -4 -contact Radiotron socket .15 four washers, four lockwashers and four 
spacers .52 

4784 Socket -4 -contact audio amplifier-Radio- 
tron socket .15 3238 Screw -6-40-%" knurled head -Set screw 

for knob No. 3088- operating switch 
Package of 10 4786 Socket -6 -contact detector -oscillator Radio- .25 

tron socket .15 
4613 Screw -8-324C headless set screw for sta - 

4785 Socket -6 -contact output Radiotron socket .15 non selector volume control, tone control 

4799 Switch -Tone control switch (S3) .62 
or range switch knob -Package of 10 .2.5 

4431 Transformer -First intermediate transformer 
4284 Spring -Fuse connector spring -Package of 10. .30 

(L10, L11, C13, C14, C15) 2.28 4797 Switch -Operating switch 1.50 

7840 Transformer - Second intermediate trans- 4285 Washer -Fuse connector insulating washer - 
former (L12 L13, C20, C21, C22) 2.35 Package of 10 .22 
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RCA VICTOR MODELS 262 AND 263 

Ten -Tube, Five -Band A. C. Superheterodyne 

SERVICE NOTES 

Voltage Ratings 
Frequency Ratings 
Power Consumption 
Number and Type of Radiotrons 

2 RCA -6D6, i RCA -6A7, 2 RCA -76, 

Tuning Frequency Ranges 

Line-up Frequencies 175 KC, 410 KC, 460 KC, 
Maximum Undistorted Output 
Maximum Output 

ELECTRICAL SPECIFICATIONS 
105-125 Volts 

25-60 Cycles and 50-60 Cycles 

130 Watts at 125 Volts, 50 Cycles; 130 Watts at 125 Volts, 25 Cycles 

1 RCA -85, 2 RCA -42, 2 RCA-80-Total, 10 
Band X- 140 KC- 410 KC 
Band A- 540 KC- 1720 KC 
Band B- 1720 KC- 5400 KC 
Band C- 5400 KC -18,000 KC 
Band D-18,000 KC -36,000 KC 

600 KC, 1720 KC, 5160 KC, and 18,000 KC 
7 Watts 

PHYSICAL SPECIFICATIONS 

Height 
Width 
Depth 

This ten -tube, five -band, all -wave superheterodyne 
radio receiver is an instrument in which most of the 
important modern radio developments have been 

incorporated. Wide tuning range, excellent sensitivity 
and selectivity and a large undistorted output con- 
tribute to the realization of outstanding performance 
in all major requirements. The extremely wide tuning 
range (140 KC to 36,000 KC except for a break 
between 410 KC and 540 KC) covers every broad- 
casting, police, aviation and amateur band used 
throughout the world. 

Model 262 
421, Inches 
27 Inches 
1412 Inches 

14 Watts 

Model 263 
42g Inches 
29 Inches 
1634 Inches 

Important new operating features include an "air- 
plane" type dial with band indicator, a "second" 
hand for vernier tuning and "band spread," a double - 
ratio vernier drive and the usual sensitivity and volume 
control. 

A high degree of tonal fidelity is obtained through 
the use of a high gain, high output, low distortion 
audio amplifier and a large 10 -inch electro -dynamic 
loudspeaker. The high and low frequency tone con- 
trols provide a method whereby the frequency charac- 
teristic may be altered for adverse operating conditions 
such as static, station hum, etc. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The general circuit arrangement consists of an R. F. 

stage, a combined oscillator and first detector, an I. F. 
stage, a combined second detector, and audio amplifier 
stage and AV C, a push-pull audio driver stage 
and a push-pull Pentode output stage. Plate and 
grid voltages are supplied by a heavy duty rectifier 
stage combined with a suitable filtering stage, of 
which the loudspeaker field is a part. Figure 3 shows 
a typical schematic circuit diagram. 

The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 

tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang -capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned 
to the signal frequency by a unit of the gang -capacitor. 

Combined with the signal in the first detector is 

the local oscillator signal, which is always at a 460 

KC frequency difference (higher) from the signal 
frequency. A separate coil system and the third unit 
of the gang -capacitor arc used in the oscillator circuit. 
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In conjunction with these three tuned circuits it is 

well to point out that five different groups of tuned 
circuits are used, one group for each tuning band. A 
five -position selector switch is provided for selecting 
the band in which the desired signal is located. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 

INTERNAL CONNECTIONS 
OF SPEAKER 

Figure 1-Loudspeaker Wiring-Without Plug 

the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to 
prevent "dead" spots due to absorption effects caused 
by the coils, the natural period of which, without the 
gang -capacitor connected, falls in the next higher 
frequency band. This gang -switch also has additional 
contacts for changing the fidelity in the various bands. 

The sensitivity control adjusts the residual bias 
voltage for the R. F. and first detector stages, thereby 
controlling the overall sensitivity of the receiver. 

The output of the first detector, which is the 1. F. 

signal (460 KC), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The I. F. 
stage, which utilizes Radiotron RCA -6D6, uses two 
transformers, which consist of four tuned circuits, all 
of which are tuned to 460 KC. 

From the output of the 1. F. amplifier, the signal is 
applied to the input of the second detector stage, 
which consists of an RCA -85 Radiotron, a duplex - 
diode triode type. This tube performs the functions 
of a detector, audio amplifier, and automatic vol- 
ume control. These functions take place in the 
following sequence. The signal is detected by one of 
the diodes of the tube; the resulting current develops 
a voltage across the series combination of resistors, 
R-32 and R-17. This voltage is composed of a 

direct current voltage, upon which an audio wave is 
superimposed. The d. c. portion of the voltage is filtered 
by the resistor and capacitor system through capacitor 
C-39 and resistor R-15 and used to automatically 
regulate the control grid bias of the first R. F. stage. 
A smaller portion of the d. c. component in the 

detected signal is secured from across R-17 alone and 
used for automatic control of the first detector and 
I. F. stages. Filtering for this part of the control 
system is obtained from R-16 and C-35. The audio 
component of the detected signal across resistor R-17 
is introduced to the control grid of the RCA -85 
through the wiper arm of R-17 and the capacitance, 
C-44. Manual volume control action is obtained 
from this element of the circuit. Resistor R-34 and 
capacitor C-43 form a tone compensating circuit 
which improves apparent quality of reproduction at 
low volume settings. 

The signal on the control grid of the RCA -85 
controls the plate of the tube and its output circuit. 
At this point the tone control network is included. 
Provision is made for regulating both the high and 
low frequency limits of response. Coupling to the 
grids of the RCA -76 driver stage is accomplished 
through a transformer. 

In the intermediate audio or driver stage of the 
receiver, there are two RCA -76 Radiotrons, a triode 
type, connected to operate push-pull. The bias of the 
control grids is obtained from a resistor common to 
the cathode return circuits. This resistor is shown as 

R-25 on the schematic. 

The driver stage is transformer coupled to the out- 
put stage, which consists of two Radiotrons, RCA -42, 
connected in push-pull. A feature of the output stage 
is the use of fixed bias, which reduces distortion and 
increases the available output. This is accomplished 
by the use of the drop across R-29, which carries the 
entire DC output from the rectifier. Naturally the 
output stage uses but a portion of the total rectified 

Figure 2-Loudspeaker Wiring for Plug -In Type 

current and current variations in it have but little 
effect on the drop across the resistor. 

At this point, it should be noted that an additional 
group of contacts on the selector switch provides a 

means whereby the fidelity is changed for the various 
frequency bands. Two changes, one for Bands X and 
A and one for Bands B, C and D, are made. The 
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change is made in order to provide the utmost in tonal 
quality on Band X and A while reducing the low 
frequency output on Bands B, C and D. Such low 
frequency reduction insures the best possible results 
on these bands. 

The ou:put of the power stage is coupled through 
a step-down transformer to the voice coil of the loud- 
speaker. A separate winding, which is shunted by a 

capacitor, has been provided in this transformer which 
adds to the very sharp, high -frequency cut-off of the 
entire audio system. This greatly reduces the reproduc- 
tion of any high -frequency interchannel interference or 
other disturbance of a high -frequency character which 
is outside of the useful musical range. 

The loudspeaker employed is constructed to be 

appropriate to the design of the circuit and the 
acoustic characteristics of the cabinet, in obtaining 
the over-all high quality of reproduction. It is fully 

capable of handling the unusual power level obtain- 

able from the amplifier, and converting it into clear 
and faithfully natural sound. The speaker mech- 
anism is of the electro -dynamic type, having a low 
impedance moving coil, which drives a ten -inch 
diameter cone. On some models of the 262 

and 263, a new method of connection is used on 
the speaker cable, which is a four -wire cord con- 
nector. This scheme of connection makes for ease 

in removing the chassis from the cabinet for ser- 

vicing. The plug-in type of speaker wiring is shown 
in Figure 2, and the type with a terminal strip shown 
by Figure 1. 

In the Schematic Circuit Diagram of Figure 3, the 
useful electrical constants are specified adjacent to the 
resistors, capacitors, transformers and coils. Their 
actual physical locations and the wiring layout of the 
chassis are given by the diagram of Figure 4. The 
R. F. and first detector assembly, which is individually 
removable from the chassis, is shown in the layout 
of Figure 5. 

SERVICE DATA 
(1) LINE-UP PROCEDURE 

The line-up procedure for these receivers is some- 
what involved and it is important that these instruc- 
tions be carefully followed when making adjustments. 
Properly aligned, they have outstanding performance, 
otherwise, poor reception may be experienced. 

Equipment 

To align this receiver, proper test equipment muse 
be used. This consists of a modulated R. F. oscillator 
having proper frequency range, an output indicator, an 
alignment tool and a tuning wand. These parts 
have been developed by the manufacturer of this re- 

ceiver for use by service men to duplicate the original 
factory adjustments. 

Checking with Tuning Wand 

Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its in- 
ductance, while inserting the iron end íncreacs its 
inductance:. From this, it is seen that unless the trim- 
mer adjusunent for a particular coil is correctly ad- 
justed, inserting one end of the wand may increase the 
output of a particular signal. A perfect adjustment 
is evidenced by a lowering of output when either end 
of the wand is inserted into a coil. 

The shields over the R. F. coil assembly have a 

hole at their top for entrance of the tuning wand. 
The location of the various coils inside of the shield 
is shown in Figure 6. An example of the proper 
manner of using the tuning wand would be to assume 
the external oscillator were set at 1.720 KC and the 
signal tuned in. The output indicator should be 
connected across the voice coil of the loudspeaker. 
Then insert the tuning wand, first one end and then 
the other end, into the top of the three transformers 
at the left of the R. F. assembly, facing the front of 
the chassis. A perfect adjustment of the trimmer 
would be evidenced by a reduction in output when 
either end of the wand is inserted in each of the three 
transformers. If one end-for example, the iron end- 
when inserted in one coil caused an increase in output, 
then that circuit is out of alignment. An increase in 

the trimmer capacitance would be the proper remedy. 

(2) I. F. TUNING CAPACITOR ADJUSTMENTS 
There is one I. F. stage, with two I. F. transformers 

in the receiver. A total of four adjustable capacitors 
are used, two on each transformer. The transformers 
are both peaked at 460 KC. 

A detailed procedure for making this adjustment 
follows: 

(a) Connect the output of an external oscillator 
tuned to 460 KC between the first detector 
grid and ground. Connect the output in- 
dicator across the voice coil of the loudspeaker. 
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(b) Place the oscillator in operation at 460 KC. 
Place the receiver in operation and adjust the 
station selector until a point is reached (Band A) 
where no signals are heard and turn the volume 
control to its maximum position. Reduce the 
oscillator input until a slight indication is 

obtained in the output indicator. 
(c) Refer to Figure 7. Adjust each trimmer of 

the I. F. transformers until a maximum output 
is obtained. Go over the adjustments a second 
time. 

This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to inter- 
locking which always occurs. 

(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 

Four R. F., oscillator and first detector adjustments 
are required in Bands "A" and "X." Three are re- 
quired in Bands "B" and "C." None are required in 
Band "D." 

To properly align the various bands, each band 
must be aligned individually. The preliminary set-up 
requires the external oscillator to be connected between 
the antenna and ground terminals of the receiver and 

Figure 6-Location of Coils in Shields 

the output indicator across the voice coil of the loud- 
speaker. The volume control must be at its maximum 
position and the input from the oscillator must be at 
the minimum value possible to get an output indica- 
tion under these conditions. In the high -frequency 
bands, it may be necessary to disconnect the oscil- 

lator from the receiver and place it at a distance in 
order to get a sufficiently low input to the receiver. 

The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should be toward 
the horizontal line at the lowest frequency end of 
Band "A," while the other end should point to within 
1/64 inch of the horizontal line at the highest 
frequency end of band "A." 

Figure 7 shows the location of the trimmers for 
each band. Care must be exercised to only adjust the 
trimmers in the band under test. 

Band "X" 
(a) Set the band switch at "X." 
(b) Tune the external oscillator to 410 KC, set the 

pointer at 410- KC and adjust the oscillator, 
detector and R. F. trimmers for maximum 
output. 

(c) Shift the external oscillator to 175 KC. Tune 
in the 175 KC signal irrespective of scale cali- 
bration and adjust the series trimmer marked 
175 KC on Figure 7, for maximum output, 
at the same time rocking the variable tuning 
capacitor. Then readjust at 410 KC as de- 

scribed in (a). 

Band "A" 
(a) Set the band switch at "A." 
(b) Tune the external oscillator to 1720 KC, sec 

the pointer at 1720 KC and adjust the oscillator, 
detector and R. F. trimmers for maximum 
output. 

(c) Shift the external oscillator to 600 KC. Tune 
in the 600 KC signal irrespective of scale 
calibration and adjust the series trimmer, 
marked 600 KC on Figure 7, for maximum 
output, at the same time rocking the variable 
tuning capacitor. Then readjust at 1720 KC 
as described in (a). 

Band "B" 
(a) Set the band switch at "B." 
(b) Tune the external oscillator to 5160 KC, and 

set the pointer at 5160 KC. Adjust the oscil- 
lator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 

(c) Check for the image signal, which will be 
received at approximately 4240 on the dial 
if the oscillator trimmer has been set correctly 
in accordance with paragraph (b). 
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It will probably be necessary to increase the 
external oscillator output for this check. 

(d) Reset the dial to 5160 KC and peak the antenna 
and detector trimmers for maximum output. 

(a) 

(b) 

Band "C" 
Set the band switch at "C." 

Tune the external oscillator to 18,000 KC, 
and set the pointer at 18 M. C. Adjust the oscil- 
lator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacity from 
minimum to maximum. 

(c) Check for the image signal, which should be 
received at approximately 17,080 on the dial. 
It may be necessary to increase the external 
oscillator output for this check. 

(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit 
is then aligned with the oscillator circuit and 
the RCA -6A7 tube is blocked. Then increase 
the capacity of the detector trimmer, while 
rocking the tuning capacitor, until the signal 
is peaked for maximum output. 

The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 

(e) 

Band "D" 
No adjustments are required for Band "D." 

(4) MAGNETIC PICKUP CONNECTIONS 
A convenient point for attachment of a phonograph 

turntable exists at the RCA -85 second detector stage, 
where such an input may be connected between the 
control grid cap and ground. A switching arrange- 
ment should be provided for disconnecting or shorting 
the antenna input to prevent the reception of radio 
signals when the record adjunct is being used. It will 
be necessary to provide an external volume control 
for the phonograph. The wiring should be well 
shielded to prevent "hum" pickup. 

(5) ADJUSTMENT OF DIAL VERNIER MECH- 
ANISM 

A small vernier indicator is provided for giving a 
simple means of band spread. Under normal condi- 
tions, adjustment of this mechanism will not be 
required. However, in event the initial adjustment is 
not satisfactory or adjustment is required because of 
replacement, the following procedure should be used: 

(a) Remove the chassis from the cabinet to a 
place convenient for work. 

(b) Check the tension on the vernier hand by push- 
ing it in a counter -clockwise direction. There 
should be tension against such a push. If 
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RADIOTRON SOCKET VOLTAGES 
120 -Volt A. C. Input-Volume and Sensitivity Controls Maximum-Band Switch at "A"-No Signal 

Radiotron Type 
and Purpose 

Cathode to 
Ground Volts, 

D. C. 

Screen Grid 
to Ground 

Volts, D. C. 

Plate to 
Ground Volts, 

D. C. 

Cathode 
Current, 
M. A. 

Heater 
Volts, 

A. C. 

RCA-6D6-R. F. 2.5 101 242 9.2 6.3 

RCA -6A7 
Detector 2.8 101 244 

10.9 6.3 
Oscillator - - 244 

RCA -6D6 --l. F. 2.5 101 242 9.2 6.3 

RCA -85 -2nd Dec. AVC 0 - 107 1.4 6.3 

RCA-76-Driver 11.4 - 247 5.6 6.3 

RCA-76-Driver 11.4 - 247 5.6 6.3 

RCA-42-Power 0 247 376 21.0 6.3 

RCA-42-Power 0 247 376 21.0 6.3 

RCA-80-Rectifier - - 
768/384 
R. M. S. 

56.0 5.0 

RCA-80-Rectifier - 56.0 5.0 

Cannot be measured with ordinary voltmeter. 
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this tension does not exist, the action of the 
hand may be erratic and possibly fail to return 
to the same position for a particular station. 

(c) Pull off the long hand with a pair of long -nose 

pliers. 

(d) Straighten the lugs that hold the dial in place. 

Then remove the dial "vernier" hand and 

stem gear together. 

Then remove the "vernier" hand from the 
stem gear. 

Turn the dial to each extreme and to its 

center position and check the backlash of the 
back gear (closest to reflector). There should 
be definite backlash in each direction at each 

of these three positions. 

If this backlash is not obtained, it will be 

necessary to re -adjust the position of the gears. 

Loosen the lock -screw located above the cen- 

tral set of gears and move the adjoining gear 

assembly in or out of mesh as required. 

(h) After making sure there is backlash at the 

three check points mentioned, turn the out- 
side gear in a clockwise direction 134 turns. 
Hold it at this position and replace the stem 
gear. 

Turn the dial throughout its range. If the 
gears become noisy, move the gear further 
toward the reflector edges described in (g). 

Replace the dial scale, making sure the hole 

clears the spindle. 

(k) Replace the vernier hand. It should point at 
zero when the tuning capacitor is fully meshed. 

Replace the large hand. One end of the 
pointer should point exactly at the horizontal 
line at the lowest frequency end of Band "A" 
when the tuning capacitor is fully meshed. 

(e) 

(f) 

(g) 

(i) 

(i) 

(1) 

The above covers the proper manner of making 
adjustments, assuming all parts are in normal condi- 
tion. Of course, if any part is defective, it must be 

replaced. The spring gear may be checked by turning 
it until the spring is tight and unwinding it slowly. 
Ic should unwind 4/ turns. 

(6) HUM INDUCTION 
In chasses of early manufacture (models with a 

type -76 or 1-v second detector), a slight "buzz" or 

"hum" will often be encountered. In order to reduce 

this interference the following steps should be taken: 

(1) Remove the connections of the red with 

yellow tracer lead from the 10 mid. electrolytic 
capacitor (C-56) and from the lug on the resistor 

board where it terminates. In place of this conductor, 
install a new one that will be outside of the chassis 

cable, carried along the front side of the chassis, 

similar to the red lead connecting the corresponding 
points on the wiring diagram of Figure 4. 

(2) Connect the grounding lead from the second 
detector cathode to a ground point nearer the detector 
socket. 

(3) The secondary leads of the interstage trans- 
former connecting to the driver stage, should be kept 
away from the heater prongs and heater wiring. It is 

desirable to shorten these leads as much as possible. 

(4) It is important that the heater leads of the 
audio stages of the receiver be carefully twisted. 

(7) VOLTAGE READINGS 

The voltages given on the preceding page are 

those at the various tube sockets while the receiver 
is in operating condition. No allowance has been 

made for currents drawn by the meter, and if low - 
resistance meters are used, such allowances must be 

made. Figure 8 shows a diagram in which the various 
voltages at the tube contacts are shown. 
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REPLACEMENT PARTS 
Insist on genuine Factory tested part, which are readily identified and may be purchased from authorized dealen 

Stock 
No. 

DESCRIPTION 
List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 3744 Resistor -250,000 ohms Carbon type -14 
4372 Bracket -Bass tone control mounting bracket. $0.20 watt (R32) -Package of 5 

74 

$1.00 

4683 Bracket - Treble tone control mounting 
bracket .25 

6186 Resistor -500,000 ohms -Carbon type- 
watt (R33) -Package of 5 1.00 

4406 Bracket -Volume control mounting bracket.. .25 4783 Resistor -1,100,000 ohms -Carbon type - 
N, watt (R16) -Package of 5 1.00 

4416 Capacitor -50 mmfd. (C62) -Package of 5.. 1.25 6242 Resistor -2 megohms - Carbon type - '4 
3794 Capacitor -100 mmfd.-Located on first I.F. watt (R15, R18) -Package of 5 1.00 

transformer (C33) .30 3594 Resistor -50,000 ohms Carbon type- r s 

3981 Capacitor -300 mmfd.-Located on second watt (R20, R21) -Package of 5 1.00 
I. F. transformer (C42) 2240 Resistor - 30,000 ohms - Carbon type - 1 

4668 Capacitor -770 mmfd. (C60) .30 watt (R26) .22 

4409 Capacitor -1120 mmfd. (C39, C45)........ .35 4649 Resistor -Flat type -Total resistance 8820 

4838 Capacitor -0.005 mfd. (C51, C52) .20 ohms -Divided as follows: one 220 ohms, 
one 3,900 ohms and one 4,700 ohms sec - 

3787 Capacitor -0.01 mfd. (C53).. .30 fion (127, R28, R29) 1.05 
3639 Capacitor -0.02 mfd. (C43) 25 7804 Rheostat -Sensitivity control rheostat (R4).. 1.30 

4652 Capacitor -0.02 mfd. (C50) 60 4656 Screw -Volume control mdirnting assembly 
4836 Capacitor -0.05 mfd. (C35) .30 -Comprising one bushing, one washer, 

4694 Capacitor -0.05 mfd. (C44) .30 one shakeproof washer and one -nut .18 

3765 Capacitor -0.025 mfd. (C49) 34 4452 Shield -Second detector A.V.C. Radiotron 
shield .35 

4835 Capacitor -0.1 mfd. (C38) 28 3683 Shield -Second detector-A.V.C. Radiotron 
4841 Capacitor -0.1 mfd. (C34, C37) .22 shield top I .20 

3597 Capacitor -0.25 mfd. (C46, C47, C61). .. . .40 4453 Shield -I. F. Radiotron shield .32 

3702 Capacitor -0.25 mfd. (C48) .42 4742 Shield -Intermediate frequency transformer 
7790 Capacitor --10. mfd. (C58) 1.05 shield .40 

7788 Capacitor -18 mfd. (C57) 1.10 4784 Socket -4 -contact rectifier Radiotron socket.. .15 

4831 Capacitor pack -Comprising one 10. mfd. 4814 Socket -5 -contact driver Radiotron socket ... .15 

and one 4. mfd. capacitor (C55, C56) 2.40 4786 Socket -6 -contact I. F. amplifier -Second de - 

4420 Clamp -Antenna lead damp and screw- rector-"A.V.C." or output Radiotron 
Package of 10 .40 socket .15 

4358 Clamp -Mounting damp for capacitor- 4686 Strip-"ANT-GND" terminal strip -Two 
Stock No. 7788 or No. 7790 .15 terminals and link .20 

7806 Coil -First audio plate choke (L33) ........ .30 7796 Switch -Operating switch (S12) .62 

4371 Cover -Fuse mount cover .15 4829 Tone control -Bass tone control (R22) . 1.00 

10907 Fuse -3 amperes -Package of 5 .40 4830 Tone control -Treble tone control (R24).... 1.00 

3376 Mount -Fuse mount -105-125 volt opera- 7841 Transformer -Audio transformer pack corn- 

tion 40 prising ínterstage transformer and reactor 

4604 Mount -Fuse mount for 200-250 voit (T2' L35) 4.05 

operation .35 4431 Transformer -First intermediate frequency 

7784 Reactor -Tone control reactor (L34) 1.30 
transformer (129, L30, C32, C33, C36).... 2.28 

6135 Resistor -270 ohms Carbon t y -' 4 
watt 4433 Transformer -Second intermediate frequency 

transformer (L31, L32, C40, C41, C42). . . 2.15 
(R3, R7, R11) -Package of 5 1.00 2.85 

4687 Resistor -1000 ohms Carbon c watt yI- 
(R2.5)-Package of 10 2.00 

7832 
9505 

Transformer -Driver transformer (T3) 
Transformer -Power transformer -105-125 

4834 Resistor -1100 ohms -Carbon t 
Y 

pe -14 watt volts -50-60 cycles (Ti) 6.35 

(R9, R10, R13) -Package of 5 1.00 9506 Transformer -Power transformer -105-125 
4833 Resistor -490,000 ohms Carbon type -34 volts -25-40 cycles 8.90 

watt (R19) -Package of 5 1.00 9507 Transformer -Power transformer -10.5-250 
40 60 

3998 Resistor -15,000 ohms -Carbon type -r4 
watt (R34) -Package of 5 1.00 4832 

6.40 
1.25 

volts cycles 

Volume control (R17) 

6143 Resistor -40,000 ohms -Carbon type- j¡ 
watt (R23) -Package of 5 1.00 R. F. UNIT ASSEMBLIES 

3114 Resistor -50,000 ohms -Carbon type -¡4 4244 Cap -Contact cap -Package of 5 .20 
watt (R31). -Package of 5 1.00 

3602 Resistor -60,000 ohms -Carbon type -j¡4646 
watt (R14) -Package of 5 1.00 4633 

Capacitor -4.5 mmfd. (C10) 
Capacitor -50 mmfd. (C19) 

20 
.25 

3118 Resistor -100,000 ohms -Carbon type -j4 4842 Capacitor -400 mmfd. (C8) .24 

watt (R1, R30, R35) -Package of 5 1.00 4811 Capacitor -340 mmfd. (C28) .25 
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REPLACEMENT PARTS (Continued) 
Insist on genuine Factory tested parts, which are readily identified and may be purchased From authorized dealers 

Stock 
No. DESCRIPTION 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

4412 Capacitor -1,120 mmfd. (C25) $0.25 7799 Drive-Variable tuning condenser drive as - 

4524 Capacitor -2,850 mmfd. (C23) .35 sembly complete $2.45 

4615 Capacitor -2,850 mmfd. (C20) ,34 4827 Gear-Spring gear assembly complete with 
1.25 

4836 Capacitor --0.05 mfd. (C5, C15) .30 
4704 

hub, pinion, gear cover and spring 
Indicator-Band indicator-Celluloid lettered 

4841 Capacitor -0.1 mfd. (C7, C16) .22 -D. C. B. A. X .12 
4835 Capacitor -0.1 mfd. (C9, C31) .28 4360 Pinion-Vernier pointer pinion .35 
3861 Capacitor-Adjustable capacitor (C27, C30).. 78 4363 Pointer-Station selector main (large) pointer. .18 
4420 Clamp-Antenna lead clamp and screw- 4367 Pointer-Station selector vernier (small) 

Package of 10 .40 pointer .15 
4410 Coil-Antenna coil-Band "D" (L1, L2).... 70 3943 Screen-Celluloid screen for dial light - 
7803 Coil-Antenna coil-Band B -C (L3, L4, L7, Package of 2 .18 

L8, C1, C3) 1.82 3993 Screw-No. 6-32-5/32" square head set 
7810 Coil-Antenna coil-Band X -B (L5, L6, L9, screw for band indicator operating arm or 

L10, C2, C4) 2.10 variable condenser drive-Package of 10... .25 

7805 Coil-Detector coil-Band A -C (L13, L14, 4377 Spring-Band indicator and arm tension 
L17, L18, C11, C13) 2.15 spring-Package of 5 .25 

7808 Coil-Detector coil-Band X -B (L15, L16, 4378 Scud-Band indicator operating arm stud- 
L19, L20, C12, C14) 2.05 Package of 5 .25 

4421 Coil-Detector coil-Band D (L11, L12) .... .70 

7807 Coil-Oscillator coil-Band A -C (L21, L22, CABLE ASSEMBLIES 
L25, L26, C22, C26) 1.62 5084 Cable-Main cable 1.35 

7809 Coil Oscillator coil-Band X -B (L23, L24, 5083 Cable .60 -4 conductor-Reproducer cable 
Cable-Shielded cable-From low -frequency 

L27, L28, C24, C29) 1'70 4655 
4806 Condenser -3 -gang variable tuning condenser tone control to resistor boards .58 

(C6, C17, C21) 5.64 
4340 Lamp-Dial lamp-Package of 5 .60 5039 Plug -4 -contact male plug for reproducer 

.25 
4834 Resistor - 1100 ohms - Carbon type - 5040 Plug -4 -contact female plug for reproducer 

watt (R5)-Package of 5 1.00 cable .25 
3602 Resistor -60,000 ohms-Carbon type-n 

watt (R8)-Package of 5 1.00 

4418 Resistor -100 ohms-Flexible type (R2, R6) REPRODUCER ASSEMBLY 
-Package of 10 1.50 4645 Capacitor -0.1 mfd.-Located on output 

4656 Screw-Chassis mounting screw assembly- transformers (C54) .25 
Comprising one bushing, one washer, one 9583 Coil-Field coil, magnet and cone support 
shakeproof washer, and one nut (four sets (L37) 5.20 
required to mount chassis) .18 8969 Cone-Reproducer cone (L36)-Package of 5. 6.35 

4742 Shield-Antenna, detector or oscillator coil 
shield .40 9582 Reproducer-Reproducer complete 9.00 

3682 Shield-First detector -oscillator Radiotron 6999 Screen-Dust (cloth) screen-Package of 6 .12 

shield .22 5080 Transformer Output transformer and ca - 

3683 Shield-Radiotron shield top .20 pacitor (T4, C54) 1.60 

4235 Shield-R. F. amplifier Radiotron shield .24 

3529 Socket-Dial lamp socket .32 MISCELLANEOUS PARTS 

4786 Socket -6 -contact R. F. amplifier Radiotron 4677 Bezel-Metal bezel (escutcheon) for station 
socket .15 selector dial glass .56 

4787 Socket -7 -contact first detector -oscillator 6614 Glass-Station dial glass .30 
Radiotron socket 15 3829 Knob-Bass or treble tone control, volume 

7836 Switch-Range switch (SI, S2, S3, S4, S5, or sensitivity control range switch or oper- 
S6, S7, S8, S9, S10, S11) 3.05 acing switch knob-Package of 5 ... 1.10 

4657 Knob-Knob station selector knob-Package 
of 5 .65 

DRIVE ASSEMBLIES 4678 Ring-Retaining ring for dial glass-Package 
4362 Arm-Band indicator operating arm .28 of 5 .34 

10194 Ball-Steel ball for variable condenser drive 4119 Screw -8-32-X" headless set screw for knob 
assembly-Package of 20 .25 -Stock No. 4657-Package of 20 .38 

4422 Clutch-Tuning condenser drive clutch as- 4393 Screw -8-32-5/16" headless set screw for 
sembly-Comprising drive shafts, balls, knob-Stock No. 3829-Package of 10 .25 
ring, spring and washers-Assembled .88 

4455 Dial-Station selector dial .60 
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RCA VICTOR MODEL 322-E 

Six -Tube, Three -Band A. C. Radio -Phonograph 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Voltage Rating 105-125 Volts and 105-130/200-250 Volts (Double Range Transformer) 
Frequency Rating 50 and 60 Cycles 

Power Consumption 130 Watts (60 Cycles) 

Type and Number of Radíotrons 2 RCA -6D6, 1 RCA -6A7, 1 RCA -6B7, 1 RCA -41, I. RCA-80-Total, 6 

, A- 140 K. C.- 410 K. C. 
Tuning Frequency Range B- 540 K. C.- 1720 K. C. 

Band C-5400 K. C.-18000 K. C. 

Line-up Frequencies 175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 18000 K. C. 

Maximum Undistorted Output 1 9 Watts 
3 5 Watts Maximum Output 

7 Ohms Pickup Impedance at 1000 Cycles 
Type of Tone Arm Inertia 

Turntable Speed 78 R. P. M. Only 

PHYSICAL SPECIFICATIONS 
Height 423' Inches 

Width 23, Inches 

Depth 15 Inches 

This six -tube, three -band A. C. radio -phonograph 
combination instrument combines the performance of 
the all -wave chassis and the perfected manual phono- 
graph mechanism. Outstanding world-wide radio 
performance and unusual musical record quality char- 
acterize this instrument. 

The receiver is of the "all -wave" type and has a 
tuning range of from 140 K. C. to 410 K. C., 540 
K. C. to 1720 K. C. and 5400 K. C. to 18,000 K. C. 
This tuning range includes all of the important short- 
wave broadcasting, standard broadcasting and Euro- 
pean broadcasting bands. Excellent sensitivity, 

selectivity and tone quality, together with a number of 
important operating features, make this an outstand- 
ing receiver of its type. 

Operating features include a full -vision "airplane" 
type dial, double -ratio vernier drive, high -frequency 
tone control, three -position band switch with visual 
band indicator on dial, and an automatic volume 
control. High tonal fidelity is realized by adequate 
power output, 1.9 watts undistorted, and a v ell - 
designed reproducer unit. The record -reproducing 
facilities make use of the audio amplifier and loud- 
speaker of the receiver. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

RADIO secondary of this transformer is tuned to the signal 

The general circuit arrangement consists of an frequency by means of one unit of the gang-capaciror. 

R. F. stage, a combined oscillator and first detector, The output of this stage is transformer coupled to the 

an I. F. stage, a combined second detector, first audio grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang -capacitor. 

stage and automatic volume control and a single 
Pentode output stage. An RCA -80 rectifier, together Combined with the signal in the first detector is the 

with a suitable filtering system, provides plate and local oscillator, which is always at a 460 K. C. fre- 

grid voltages for all tubes and field excitation for the quency difference (higher) from the signal frequency. 

loudspeaker. Figure 1 shows the schematic circuit A separate coil system and the third unit of the gang - 
diagram, Figure 2 the chassis wiring, and Figure 3 capacitor are used in this circuit. 
the loudspeaker wiring. In conjunction with these three tuned circuits, it is 

The signal enters the receiver through a shielded well to point out that three different groups of tuned 
antenna lead and is applied to the grid of the R. F. circuits are used, one for each tuning band. A three - 
tube through the antenna coupling transformer. The position selector switch is provided for selecting the 
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band in which the desired signal is located. In addition 
to selecting the desired coil system, additional groups 
of contacts are provided for short-circuiting the Band A 
coils when using Band B and the Band B coils together 
with Band A oscillator coil when using Band C. 

The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA -6D6, uses 
two transformers, which consist of four tuned circuits, 
all of which are tuned to 460 K. C. 

The output of the I. F. amplifier is then applied to 
the. diode electrodes of the RCA -6B7, which is a com- 
bined second detector, A. F. amplifier and automatic 
volume control. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-12. The full voltage drop constitutes the automatic 
bias voltage for the R. F., while a tap is provided for 
the first detector and I. F. voltage. These automatic 
bias voltages for the R. F., first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio volt- 
age that is applied to the grid of the RCA -6B7 and 
thereby regulates the audio output of the entire receiver. 

The output of the RCA -6B7 is resistance coupled 
to the grid of the RCA -41 tube, which is the power 
output amplifier. This tube is operated as a Pentode 
and provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a 
stepdown transformer. 

It should be noted that a small coupling capacitor 
C-50 is connected in series with C-39 during operation 
on band C. This is to reduce the low -frequency output 
on this band, which ensures better operation. During 
record reproduction it is important that the band switch 
be at the A or B position. 

SERVICE 
(1) LINE-UP PROCEDURE 

The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, it may bz. impossible to 
receive signals on all bands. 

Equipment 

To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 
wand. These parts, which are shown on page 14, 
have been developed by the manufacturer of this 
receiver for use by service men to duplicate the original 
factory adjustments. 

The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 

iau.0 

uq 

IUD /.4[10-23.':' -r4u.-.J¡ 
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- 

Figure 3-Loudspcakcr Wiring 

Plate and grid voltages for all tubes are supplied 
from the output of the rectifier -filter system. An 
RCA -30 is used as a rectifier and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a filter 
reactor. 

PHONOGRAPH 
The phonograph facilities consist of the standard 

perfected manual motor -board assembly, audio ampli- 
fier of the receiver and the loudspeaker. 

A low -impedance pickup, a compensated input sys- 
tem consisting of a transformer, record volume control 
and compensation network are connected to the input 
of the audio section of the RCA -6B7. The circuit func- 
tions from this point to the loudspeaker are identical 
with that of the audio output from the detector during 
radio operation. The radio receiver is made inoperative 
during record reproduction by opening the cathode 
circuit of the RCA -6A7. 

DATA 
Checking with Tuning Wand 

Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the 
trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A per- 
fect adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a 
coil. 
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The shields over the R. F. coil assembly have a bole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 5. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction ín output 
when each end of the wand is inserted in each of the 
three transformers. If one end-for example, the iron 
end-when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 

(2) I. F. TUNING CAPACITOR ADJUSTMENTS 

This receiver has one I. F. stage, which uses two 
transformers. The transformers are all peaked at 
460 K. C. 

A detailed procedure for making this adjustment 
follows : 

(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 

(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (band B) where no 
signals are heard and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 

(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until a maximum output is obtained. 
Go over the adjustments a second time. 

This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 

(3) R. F. OSCILLATOR AND FIRST DETECTOR 

ADJUSTMENTS 

Four R. F., oscillator and first detector adjustments 
are required in bands "A and B." Three are required 
in band "C." 

To properly align the various bands, each band must 
be aligned individually. The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 

high -frequency band, it may be necessary to disconnect 
the oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 

The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
band "B," while the other end should point to within 
34 inch of the horizontal line at the highest frequency 
end of hand "B." 

Figure 5-Location of Coils in Shields 

Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers in the band under test. 

Band "A" 
(a) Set the Band Switch at "A." 

(b) Tune the external oscillator to 410 K. C., ser 
the dial pointer at 410 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 

(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective of scale 
calibration and adjust the series trimmer, marked 175 
K. C. on Figure 6, for maximum output, at the same 
time rocking the variable tuning capacitor. Then re- 
adjust at 410 K. C. as described in (b). 

Band "B" 
(a) Set the Band Switch at "A." 

(b) Tune the external oscillator to 1,720 K. C., 
set the pointer at 1,720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 
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Figure 6-Location of Line-up Capacitors 

BPIICE 

WKITE BLACK -TR. 

PHONO. 
MOTOR 
CORD 

POWER 
CORD 

RCO BLACK 

BLACK RIO T 

POWER 
TRANSR 

RICO 

PUCE. 

WHITE BLRCK'TL. 

240 V. T 
BLACK -RED -TR. 

EIoV. 

125V. 

110 V. 

-BLACK REDTR. 

GREEN 

BLACK.. 

ROD BLACK 

RED BLACK 

REo 

USE POR NONTORO. 

O ONLY 

BROWN 

326 

BROWN BLACK- 

BROL'N 
YELLOW 

C» 

0 - veL_ow- 
BLUE 

BLUE 

INTERNAL CONNECTIONS OF POWER TRANSF 

Figure 7-Universal Power Transformer Connections 

189 



(c) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective of 
scale calibration, and adjust the series trimmers, located 
on rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 
readjust at 1,720 K. C. as described in (b). 

Band "C" 
(a) Set the Band Switch at "C." 

(b) Tune the external oscillator to 18,000 K. C., and 
set the pointer at 18 M. C. Adjust the oscillator trimmer 
for maximum output. The trimmer should be set at 
the first peak obtained when increasing the trimmer 
capacitor from minimum to maximum. 

(c) Check for the image signal, which should be 
received at approximately 17,080 on the dial. It may 
be necessary to increase the external oscillator output 
for this check. 

(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA -6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 

(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 

(4) POWER TRANSFORMER CONNECTIONS 
The 220 -volt power transformer furnished with 

some instruments includes taps for operating on 
110 -volt lines. Figure 6 shows the schematic circuit 
of the transformer and the proper voltage to be 
applied to the various taps. The taps are located on 
the power transformer assembly and are accessible 
without removing the chassis from the cabinet. 

(5) VOLTAGE READINGS 
The voltages on page 10 are those at the various tube 

sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low -resistance meters are used, such 
allowances must be made. Figure 8 shows the actual 
voltage at each socket contact. 

(6) SERVICE DATA ON MAGNETIC PICKUP 

The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 

The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency - 
response characteristic is substantially flat from 50 to 
5,000 cycles. 
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In assembling, it may be desirable to check the 
armature air gap by means of a small Feeler Gauge. 
This air gap should be .009" on each side of the 

COIL 

T 

CLAM» AMP 
R BRACKET 

POLE 
IECES 

RAMWINq 
BLOCK 

ARMATUßE 

Figure 9-Details of Magnetic Pickup 

armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 

(7) REPLACING MAGNET COIL, PIVOT RUB- 
BERS, ARMATURE OR DAMPING BLOCK 

In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 9), it is necessary to proceed 
as follows: 

(a) Remove the pickup cover by removing the 
center holding screw and needle screw. 

(b) Remove the pickup magnet and the magnet 
clamp by pulling them forward. 

(c) Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 

(d) Remove screws A and B, Figure 10, and then 
remove the mechanism assembly from the 
pole pieces. 

(e) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to replace 
the rear pivot rubber, then the end of the 
armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed. The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 

The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism-with the pole pieces upward-should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetízed thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. 

(f) 

RADIOTRON SOCKET VOLTAGES 
115 Volt A. C. Line-No Signal-Volume Control Maximum 

RADIOTRON NUMBER 
CATHODE TO 

GROUND, 
VOLTS, D. C. 

SCREEN GRID TO 
GROUND, 

VOLTS, D. C. 

PLATE TO 
GROUND, 

VOLTS, D. C. 

PLATE 
CURRENT, 

M. A. 

HEATER 
VOLTS, 
A. C. 

RCA -6D6 --R. F. 6.0 105 265 9.0 

3.5 

6.3 

RCA -6A7 

RCA-6D6-I. 

Det. 

- 
6.0 

- 

105 265 

6.3 

Osc. 

F. 

- 220 4.5 

6.0 105 265 9.0 6.3 

RCA -6B7 -2nd Detector 3.0 50 90* 0.7 6.3 

RCA-41-Power 16.5 265 245 30.0 6.3 

RCA -SO --Rectifier --690 (RMS-P to P) 
70.0 5.0 

*Voltage calculated from 265 v. + B. 
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(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 

MAGNET ̀  
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MAGNET CLAMP 
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5 

NEEDLE FRONT I MECHANISM 

SCREW RUBBER NEEDLE COIL SUPPORT 

Figure 10-Pickup Nomenclature 

(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 10), and sliding the mechanism slightly 
in relation to the pole pieces. 

The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 

(i) 

(8) REPLACING THE DAMPING BLOCK 

if it is desired to replace the damping block, it may 
be done in the following manner : 

(a) Disassemble the pickup as described under the 
preceding section. 

(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 

(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 

(d) Insert the armature through the new block so 
that it occupies the same position as that of the 

old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This ís done so that a snug fit will 
be obtained. 
After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown ín Figure 11, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 

Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 

(e) 

Figure ii-Special Soldering -Iron Tip 

as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (7). 
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REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased from authorized dealers 

` ;, DESCRIPTION Price 
S 
No. DESCRIPTION List 

Price 

RECEIVER ASSEMBLIES 6186 Resistor -500,000 ohms-Carbon type --M 
4427 Bracket-Volume control or tone control 

watt (R17)-Package of 5 $1.00 

mounting bracket $0.18 3033 Resistor -1 megohm-Carbon type -14 watt 

4729 Cable -2 -conductor shielded-From range (R10)-Package of 5 1.00 

switch to resistor board .20 6242 Resistor -2 megohms - Carbon type -M 
2747 Cap-Contact cap-Package of 5 50 watt (R11, R13)-Package of 5. 1.00 

3861 Capacitor - Adjustable trimmer capacitor 
(C20) î8 

3413 Resistor -5000 ohms-Carbon type- watt 
(R22, R23)-Package of 5 1.00 

4442 Capacitor -50 mmfd. (C47) 22 4513 Resistor - 30,000 ohms - Carbon type -3 
watt (R20) .25 

4662 Capacitor -80 mmfd. (C37) 24 4521 Shield-Antenna R. F. or oscillator coil shield. .42 
4 413 Capacitor -360 mmfd. (C21) .22 3942 Shield-First detector or output Radiotron 
4634 Capacitor -1120 mmfd. (C50) .. i .35 shield .18 
4515 Capacitor -1160 mmfd. (C34) .22 7487 Shield-I. F. amplifier Radiotron shield .25 
4670 Capacitor -2250 (C14) 30 4705 Shield-R. F. amplifier Radiotron shield .30 
4523 Capacitor -2400 mmfd. (C17) .26 3782 Shield-Second detector Radiotron shield.... .26 
4524 Capacitor -2850 mmfd. (C25) .35 3529 Socket-Dial lamp socket .32 
4435 Capacitor-.02 mfd. (C39) .25 3859 Socket -4 -contact Radiotron socket .30 
4518 Capacitor-.05 mfd. (C35) .52 6676 Socket -6 -contact output Radiotron socket... .40 
4417 Capacitor-.05 mfd. (C4, C12, C29) .25 7485 Socket -6 -contact Radiotron socket .40 
3877 Capacitor-.1 mfd. (C40) .32 3.572 Socket -7 -contact Radiotron socket .38 
4415 Capacitor-.1 mfd. (C6, C15, C30) 30 4379 Strip-Antenna terminal engraved "ANT 
4645 Capacitor-.1 mfd. (C7, C26) .2.5 GND" .20 
3597 Capacitor-.25 mfd. (C38, C45) .40 4684 Switch-Operating switch (S11) .45 
4525 Capacitor -4.0 mfd. (C36) .70 4728 Switch-Range switch (Si, S2, S3, S4, S.5, 

4428 Capacitor -8 mfd. (C44) 1.05 SS, S7, S8, S9, S10) 4.32 

7790 Capacitor -10 mfd. (C43) 1.05 4517 Tone control (R19) .90 

4692 Capacitor pack-Comprising one 0.035 nifd. 4431 Transformer - First intermediate frequency 

and one 0.005 mfd. capacitors (C41, C42). .30 transformer (L19, L20, C27, C28, C48) 2.28 

7589 Capacitor pack-Comprising two 4. mfd. 4433 Transformer-Second intermediate frequency 

capacitors (C16, C46) 1.64 transformer (L21, L22, C31, C32, C33, 

4358 
4734 

Clamp-Electrolytic capacitor mounting clamp. 
Coil-Antenna coil "A" (L26, L27, C51 ) 

.15 
3.05 9511 

R9) 
Transformer-Power transformer 105-125 

volts, 50-60 cycles (T1) 

2.15 

4.78 
7803 Coil-Antenna coil "B Si SW" (L1, L2, L5, 9512 Transformer-Power transformer 105-125 

L6, Ci, C3) 1.82 volts, 25-40 cycles 6.58 
4751 Coil-Detector coil "A" (L28, L29, C52)... 2.38 9513 Transformer-Power transformer -105-250 
7805 Coil-Detector coil "B & SW" (L7, L8, 4.85 volts -40-60 cycles 

Volume control (R12) Lii, L12, C8, C9, C11) 2.15 4519 1.25 
7807 Coil-Oscillator coil "B Si SW" (L13, L14, 

4733 
Liz, Lib, C19, C24) 

Coil-Oscillator coil "A" (L30, L31, C53)... 
1.62 
3.05 

DRIVE ASSEMBLIES 

7801 Condenser -3 -gang variable tuning condenser 4362 Arm-Band indicator operating arm 28 

(C5, C13, C18) 4.42 10194 Ball-Steel ball for condenser drive assembly - 
4340 Lamp-Dial lamp-Package of 5 .60 Package of 20 .25 

3632 Resistor -500 ohms-Carbon type -1 watt 4422 Clutch-Clutch drive assembly for variable 
(R24)-Package of 5 1.10 condenser drive .88 

3218 Resistor -600 ohms-Carbon type-M watt 4732 Dial-Station selector dial 40 

(R2, R6, R8)-Package of 5 1.00 4510 Drive-Tuning condenser drive assembly.... 2.42 

4370 Resistor -1000 ohms-Carbon type-M watt 4704 Indicator-Band indicator (celluloid) .12 
(R3, R7)-Package of 10 2.00 4520 Indicator-Station selector indicator pointer.. .18 

3997 Resistor -4000 ohms-Carbon type-M watt 3943 Screen-Dial light screen (celluloid)-Pack- 
(Ri4)-Package of 5 1.00 age of 2 .18 

6318 Resistor -10,000 ohms (R21) .80 3993 Screw-Number 6-32-5/3211 square head set 

3114 Resistor -50,000 ohms-Carbon type-% 
watt (R16, R18)-Package of 5 1.00 

4669 

screws for band indicator operating arm- 
Package of 10 

Screw-Number 8-32-5/3211 set screw for 
.25 

3602 Resistor -60,000 ohms-Carbon type --M variable condenser drive assembly-Pack- 
watt (R5)-Package of 5 1.00 age of 10 .25 

3118 Resistor --100,000 ohms-Carbon type-¡4 4377 Spring-Band indicator and arm tension 
watt (R1, R4)-Package of 5 1.00 spring-Package of 5 .25 

3116 Resistor -200,000 ohms-Carbon type-M 4378 Scud-Band indicator operating arm stud -- 
watt (R15)-Package of 5 1.00 Package of 5 .25 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. 

List 1)ESCFIplioN 
E'nCC 

stock 
No I- ESCRIP'I ION 

List 
Price 

MOTOR ASSEMBLIES SWITCH ASSEMBLIES 
4577 Connector -Male section two -prong motor 3994 Cover -Motor switch cover $0.26 connector plug $0.30 10184 Plate -Automatic brake latch plate -Package 8989 Motor -105-125 volts -60 cycle motor corn- of 5 .40 piece 18.52 10174 Springs -Automatic brake springs -Package 8990 Motor -105-125 volts -50 cycle motor corn- of 4 .50 plete 18.52 6896 Switch -Eccentric automatic switch complete .: 2.50 8991 Motor -105-125 volts -40 cycle motor corn- 

piece 23.36 3322 Switch -Motor S15 switch( ) .75 

8992 Motor -105-125 volts -25 cycle motor corn- 
plete 23.36 TURNTABLE ASSEMBLIES 

8993 Rotor and shaft -For 105-125 volt -60 cycle 7084 Cover -Turntable cover .40 
motor 7.00 7838 Turntable complete 2.15 

8995 Rotor and shaft -For 105-125 volt --50 cycle 
motor 7.00 

MISCELLANEOUS ASSEMBLIES 8999 Rotor and shaft --For 105-125 volt --25 cycle 
motor 8.00p 3166 Bolt - Reproducer mountingassembly - 

8994 Spindle -Turntable spindle with fibre gear for Comprising 2 bolts, 2 nuts, 2 lockwashers 
60 cycle motor 4,75 and 1 plate .50 

8996 Spindle -Turntable spindle with fibre gear for 7837 Bezel -Station selector (escutcheon) bezel 82 
50 cycle motor 4.75 3430 Box -Needle box with lid -Package of 2.... .90 

9001 Spindle -Turntable spindle with fibre gear for 4696 Cable -2 -conductor motor cable with section 
25 cycle motor 5.50 of connector plug -From receiver chassis 

3817 Stud -Motor mounting stud -Package of 3 .18 to motor cord connector 9.5 

3398 Motor mounting -Spring and washer assem- 
bly-Comprising 2 cup washers, 4 springs 

4695 Cable -3 -conductor shielded cable with grid 
and female section of connector -From re - 

and 1 "C' washer .48 ceiver chassis to volume control cable con- 
nector 1.05 

PICKUP AND ARM ASSEMBLIES 7843 Cable -5 -conductor shielded with male sec- 
tion of connector plug -From phonograph 

7842 Arm -Pickup arm complete, less escutcheon 
and pickup 4.75 volume control to input transformer .98 

3417 Armature -Pickup armature .72 4153 Connector -Female section (4 -contact) of 
Back housing 

connector for cable Stock No. 4695 .48 6346 -Pickup back 
Coil 

.45 
50 4573 Connector -Female section (2-contact)of 3385 

3386 
-Pickup coil (L30) 

Cover -Pickup cover .56 connector plug for cable Stock No. 4696... .30 

3521 Cover -Magnetic pickup back cover .18 6614 Glass -Station selector dial glass 30 

3418 Cushions -Pickup rubber cushions -Compris- 3829 Knob -Phonograph volume control knob- 
ing one damper and two spacer cushions Package of 5 1.10 
and one damper bushing -5 sets 1.10 4449 Knob -Station selector volume control, range 

3516 Damper assembly -Comprising one upper switch or operating switch knob -Package 
and one lower damper, one upper bushing 
and one lower bearing -Located in bottom 
of pickup base .14 6123 

of 5 

h h phonograph Plug -Male section (4 -prong) of P g P 
volume control and input transformer cable 

.60 

3390 Escutcheon -Pickup arm escutcheon complete 
with mounting rivets .46 

plug .30 

6335 Pickup -Pickup unit complete 4.00 3396 Receptacle -Needle receptacle .52 

3389 Rod -Automatic brake trip rod with lock nut 4678 Ring -Dial retaining ring -Package of 5 .34 
-Package of 5 .40 4393 Screw -8-32-5/16" headless set screw for 

3387 Screw assembly -Pickup mounting screw as- knob No. 3829 -Package of 10 .25 
sembly comprising one screw, one nut and 4698 Screw -Chassis mounting screw assembly - one washer -10 sets .40 Comprising 1 screw, 1 lockwasher, 1 

3388 Screw -Pickup needle holding screw -Pack- washer, 2 cushions and 1 spacer .45 
age of 10 .60 3391 Suspension spring and washer assembly -For 

3419 Screw -Pickup cover mounting screw -Pack- motor board -Comprising 1 bolt, 1 top age of 10 .40 spring, 1 bottom spring, 2 cup washers, 1 

REPRODUCER ASSEMBLY "C" washer and 1 nut .50 

4473 Board -Terminal board assembly .26 7844 Transformer -Phonograph input transformer 

9460 Coil -Field coil, magnet and cone support 
pack comprising one transformer, one reac- 
tor, one 15,000 ohm and one 13,000 ohm 
resistor, one .01 mfd. and one .05 mfd. 

8935 Cone -Reproducer cone (L23) -Package of 5. 5.25 capacitor (T5, L31, R31, R32, C60, C61) . 5.38 
9527 Reproducer -Complete 8.00 6766 Volume control -Phonograph volume con - 
4472 Transformer -Output transformer (T2) 1.40 trol (R30, S16) 2.28 
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RCA VICTOR MODEL 342 
Eight -Tube, Four -Band, A. C. Radio -Phonograph 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Voltage Rating 105-125 Volts and 105-130/200-250 Volts (Double Range) 
Frequency Rating 25, 30, 40, 50 and 60 Cycles 

Power Consumption 170 Watts, 60 Cycles 

Type and Number of Radiotrons 
2 RCA -6D6, 1 RCA -6A7, 1 RCA -75, i RCA -76, 2 RCA -42, i RCA-5Z3-Total, 8 

Tuning Frequency Range 

Band X- 140 KC.- 410 KC. 
Band A- 540 KC.- 1720 KC. 
Band B-1720 KC.- 5400 KC. 
Band C-5400 KC. -18,000 KC. 

Line-up Frequencies 175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 5160 KC., 18,000 KC. 
Maximum Undistorted Output 
Maximum Output 5.0 Watts 
Type of Magnetic Pickup 
Turntable Speed 

PHYSICAL SPECIFICATIONS 
Height 
Width 
Depth 

The eight -tube, four -band all -wave combination 
radio -phonograph instrument provides entertainment 
either from the perfected all -wave radio receiver or 
from records of the standard (78 r.p.m.) variety. 
Record or radio reproduction is characterized by 
unusual tone quality. 

This receiver is of the "all -wave" Superheterodyne 
type, having a continuous tuning range extending 
from 140 K. C. to 18,000 K. C., except for one 
break between 410 K. C. and 540 K. C. Such a 
tuning range permits the listener to receive all of the 

4 0 Watts 

High Impedance, Viscoloid 
78 R. P. M. 

43% Inches 
26 Inches 

16g Inches 

important broadcasting, police, aircraft and amateur 
call bands throughout the world. 

Excellent sensitivity, selectivity and tone quality, 
together with a high output (4 watts undistorted), 
Class A amplifier gives the receiver outstanding per- 
formance. Operating features include an "airplane" 
type dial, a double -ratio vernier drive, a visual band 
indicator, and a special "second hand" on the dial 
for logging short-wave stations. Other important 
features include automatic volume control, sensitivity 
control and a large loudspeaker unit. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
RADIO 

The general circuit arrangement consists of an 
R. F. stage, a combined oscillator and first detector, 
an I. F. stage, a combined second detector, A. F. 
amplifier and automatic volume control, a driver 
audio stage and a push-pull Pentode output stage. 
An RCA -5Z3 rectifier, together with a suitable 
filtering system, provides plate and grid voltages for 
all tubes and field excitation for the loudspeaker. 
Figure 1 shows the schematic diagram, Figures 2 and 3 
the chassis wiring, Figure 4 the loudspeaker wiring 
and Figure 7 the assembly wiring. 

The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 

tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang capacitor. 
The output of this stage is transformer coupled to 
the grid circuit of the first detector, which is also 
tuned to the signal frequency by a unit of the gang 
capacitor. 

Combined with the signal in the first detector is the 
local oscillation, which is 460 K. C. higher than the 
signal frequency. A separate coil system and the third 
unit of the gang capacitor are used in this circuit. 

In conjunction with these circuits, it is well to point 
out that four groups of tuned circuits are used, one for 
each tuning band. A four -position selector switch is 
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provided for selecting the desired signal range. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting the 
preceding lower frequency R. F. and detector coils and 
the two preceding oscillator coils. This is to prevent 
"dead" spots due to the absorption effects caused by 
the coils, the natural period of which, with the tuning 
capacitor disconnected, falls in the next higher fre- 
quency band. 

The output of the first detector, which an I. F. signal 
(460 K. C.), is fed directly through two tuned circuits 
to the grid of the I. F. amplifier stage. The I. F. stage, 
which utilizes an RCA -6D6 Radiotron, uses two 
transformers, which consist of four tuned circuits, all 
of which are resonated at 460 K. C. 

The output of the I. F. amplifier is then applied to 
the input electrodes of the RCA -75, which is a com- 
bined second detector, audio amplifier and AVC. The 
direct current component of the rectified signal pro- 
duces a voltage drop across resistor R-32. The full 
voltage drop constitutes the automatic bias voltage 
for the R. F. while a tap is provided for the first 
detector and I. F. voltage. These automatic bias 
voltages for the R. F., first detector and U. F. give 
the automatic volume -control action of the receiver. 
The volume control selects the amount of audio 
voltage that is applied to the grid of the RCA -75 
and thereby regulates the audio output of the entire 
receiver. 

The output of the A. F. section of the RCA -75 is 
resistance -coupled to the grid of the RCA -76, first 
audio stage, which ís transformer -coupled to the 
push-pull output stage. 

The output stage uses two RCA -42's, which give a 

low distortion, high audio output to the loudspeaker. 
A high -frequency tone control, consisting of a variable 

SERVICE 
(1) LINE-UP PROCEDURE 

The line-up procedure of this receiver is somewhat 
involved and ít is important that these instructions be 

carefully followed when making adjustments. 

Equipment 

To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 
wand. 

Checking with Tuning Wand 

Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special, 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its 

resistor and capacitor, is connected across the grids of 
the output stage. At the minimum resistance position 
of the variable resistor, maximum attenuation of the 
high audio frequencies is obtained. 

Figure 4-Loudspeaker Wiring 

Plate and grid voltages for all tubes are supplied 
from the output of the rectifier -filter system. An 
RCA -5Z3 is used as a rectifier and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a filter 
reactor. 

PHONOGRAPH 
The record reproducing device consists of a high 

impedance magnetic pickup with an inertia type tone 
arm, a compensated volume control, the audio am- 
plifier of the receiver and the loudspeaker. The radio 
receiver ís made inoperative by the switch used for 
changing from radio to record reproduction. The 
turntable assembly consists of a perfected manual 
record player, which is simple and fool -proof in 
operation. 

DATA 
inductance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the trim- 
mer adjustment for a particular coil is correct at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a coil. 

The shield over each R. F. coil assembly has a hole 
at its top for entrance of the tuning wand. The 
locations of the various coils inside these shields are 
shown in Figure 5. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 K. C. and the 
signal tuned ín, and the output indicator connected 
across the voice coil of the loudspeaker. Then the 
tuning wand should be inserted, first one end and then 
the other end, into the top of the three transformers at 
the left of the R. F. assembly, facing the front of the 
chassis. A perfect adjustment of the trimmer would be 

evidenced by a reduction in output when each end of 
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the wand is inserted in each of the three transformers. 
If one end-for example, the iron end-when inserted 
in one coil caused an increase in output, then that 
circuit is low. An increase in the trimmer capacitance 
would be the proper remedy. 

(2) I. F. TUNING CAPACITOR ADJUSTMENTS 

This receiver has one I. F. stage. Two transformers, 
having four adjustments, are used. The transformers 
are all peaked at 460 K. C. 

A detailed procedure for making this adjustment 
follows: 

(a) Connect the output of an external oscillator 
tuned at 460 K. C. between the first detector 
grid and ground. Connect the output indicator 
across the voice coil of the loudspeaker. 

(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the 
tuning control until a point is reached (Band 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the test oscillator output until the out- 
put indicator glows faintly. 

(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until maximum output is 
obtained. Go over the adjustments a second 
time. 

This completes the I. F. adjustments. However, it is 

good practice to follow the I. F. adjustments with the 
R. F. and oscillator adjustments due to interlocking 
which always occurs. 

(3) R. F., OSCILLATOR AND FIRST DETECTOR 

ADJUSTMENTS 

Four R. F., oscillator and first detector adjustments 
are required in Bands "A" and "X." Three are required 
in Bands "B" and "C." 

To properly align the various bands, each must be 
aligned individually. The preliminary set-up requires 
that the external oscillator be connected between the 
antenna and ground terminals of the receiver and the 
output indicator across the voice coil of the loudspeaker. 
The volume and sensitivity controls must be at their 
maximum positions and the output of the oscillator at 
the minimum output which will afford an indication 
under the conditions stated. In the high frequency 
bands, it may be necessary to disconnect the oscillator 
from the receiver and place it at a distance in order 
to get a sufficiently low input to the receiver. 

The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should be exactly 
at the horizontal line at the lowest frequency end of 

Band "A," while the other end should point to within 
1/64 inch of the horizontal line at the highest fre- 
quency end of that band. 

Figure 5-Location of Coils in Shields 

Figure 6 shows the location of the trimmers for 
each band. Care must be exercised to only adjust the 
trimmers in the band under test. 

Band "X" 
(a) Set the band switch at "X." 
(b) Tune the external oscillator to 410 K. C., set 

the dial pointer at 410 K. C. and adjust the 
oscillator, detector and R. F. trimmers for 
maximum output. 

(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective 
of scale calibration and adjust the series trim- 
mer, marked 175 K. C. on Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 
410 K. C. as described in (b). 

Band "A" 
(a) Set the band switch at "A." 
(b) Tune the external oscillator to 1,720 K. C., set 

the pointer at 1,720 K. C. and adjust the oscil- 
lator, detector and R. F. trimmers for maxi- 
mum output. 

(c) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mer, marked 600 K. C., on Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 
1,720 K. C. as described in (b). 
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(a) 

(b) 

Band "B" 
Set the band switch at "B." 
Tune the external oscillator to 5,160 K. C. and 
set the pointer at 5,160 K. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
mínimum to maximum. 

(c) Check for the image signal, which will be 
received at approximately 4,240 K. C. on the 
dial if (b) has been correctly done. It will be 
necessary to increase the external oscillator 
output for this check. 

(d) The antenna and detector trimmers should now 
be peaked for maximum output. 

Band "C" 
(a) Set the band switch at "C." 
(b) Tune the external oscillator to 18,000 K. C. 

and set the pointer at 18 M. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be sec at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 

(c) Check for the image signal, which will be 
received at approximately 17,080 on the dial 
if (b) has been properly done. 

(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 

signal disappears. The first detector circuit is 
then at the oscillator frequency and the 
RCA -6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 
The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 

(4) POWER TRANSFORMER CONNECTIONS 
The 220 -volt, 50 or 60 cycle, power transformer 

furnished with some instruments includes taps for 
operating on 110 -volt lines. Figure 12 shows the 
schematic circuit of the transformer and the proper 
voltage to be applied to the various taps. The taps are 
located on the power transformer assembly and are ac- 
cessible without removing the chassis from the cabinet. 

(5) FIDELITY LINK 
It will be noted that a small link, normally, open, is 

mounted on the rear apron of the chassis. Closing the 
link reduces the low frequency output of the receiver. 

(6) VOLTAGE READINGS 
The voltages given are those at the various tube 

sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low -resistance meters are used, such 
allowances must be made. Figure 11 shows the 
voltages at each individual socket contact. 

(e) 

NO K.C. 175 KA 

Figure 6-Location of Trimmer Capacitors 
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Figure 7-Phonograph Wiring Diagram 

(7) SERVICE DATA ON MAGNETIC PICKUP 

The magnetic pickup used in this combination 
instrument is of a new design with an improved 
frequency range. Although in physical appearance it is 

similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 

chromium steel magnet, two thin pole pieces, a 

mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 

The use of the anchored damping blockelíminatesany 
bad peaks in the frequency range. The response charac- 
teristic is substantially flat from 50 to 5,000 cycles. 

(8) REPLACING MAGNET COIL, PIVOT 
RUBBERS, ARMATURE OR DAMPING BLOCK 

In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 9), it is necessary to proceed 
as follows : 

POWER CORD--. 

SPEAKER 

(a) Remove the pickup cover by removing the 
center holding screw and needle screw. 

(b) Remove the pickup magnet and the magnet 
- clamp by pulling them forward. 

MAGNET SPR NG, 

Figure 8-Details of Pickup 

(c) Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 
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(d) Remove screws A and B, Figure 9, and then 
remove the mechanism assembly from the 
pole pieces. 

(e) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to replace 
the rear pivot rubber, then the end of the arma- 
ture soldered to the mechanism support must be 

MAGNET ,,.,,.,,,--;. MAGNET CLAMP 

CLAMP L 

COVER 
BRACKET 

A 

NEEDLE FRONT MECHANISM 

SCREW RUBBER NEEDLE COIL SUPPORT 

Figure 9-Pickup Nomenclature 

unsoldered and the damping block removed. 
The rear pivot rubber may now be replaced. 
After putting the pivot rubbers in place a new 
damping block should be fastened to the 
armature as outlined in instructions on replacing 
the damping block. 

(f) The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism-with the pole pieces upward-should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. The magnetizer shown 
on page 2 is useful for magnetizing pickups. 
After assembling the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 

(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 9), and sliding the mechanism into 
proper relation with the pole pieces. 
The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 

In assembling, it may be desirable to check the 
armature air gap by means of a small feeler gauge. 
This air gap should be .009" on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 

(g) 

(i) 

(9) REPLACING THE DAMPING BLOCK 

If it is desired to replace the damping block, it may 
be done in the following manner: 

(a) Disassemble the pickup as described under the 
preceding section. 

(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 

(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 

(d) Insert the armature through the new block so 

that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 

somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 

(e) After properly locating the damping block, a 

soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 10, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 

Figure z o-Special Soldering Iron Tip 

Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 

flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 
as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (8). 
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(10) ADJUSTMENT OF DIAL VERNIER MECH- 
ANISM 

A small vernier indicator is provided for giving a 
simple means of band spread. Under normal condi- 
tions, adjustment of this mechanism will not be 
required. However, in event the initial adjustment is 
not satisfactory or adjustment is required because of 
replacement, the following procedure should be used: 

(a) Remove the chassis from the cabinet to a 
place convenient for work. 

(b) Check the tension on the vernier hand by push- 
ing it in a counter -clockwise direction. There 
should be considerable tension against such a 
push. If this tension does not exist, the action 
of the hand may be erratic and possibly fail to 
return to the same position for a particular 
station. 

Pull off the long hand with a pair of long -nose 
pliers. 

(d) Straighten the lugs that hold the dial in place. 
Then remove the dial "vernier" hand and 
stem gear together. 
Then remove the "vernier" hand from the 
stem gear. 

Turn the dial to each extreme and to its 
center position and check the backlash of the 
back gear (closest to reflector). There should 
be definite backlash in each direction at each 
of these three positions. 

(c) 

(e) 

(f) 

If this backlash is not obtained it will be 
necessary to readjust the gears. Loosen the 
lockscrew located above the central set of 
gears and move the adjoining gear in or out 
of mesh as required. 

After making sure there is backlash at the 
three check points mentioned, turn the out- 
side gear in a clockwise direction 1 r z turns. 
Hold it at this position and replace the stem 
gear. 

Turn the dial throughout its range. If the 
gears become noisy, move the gear further 
toward the reflector edges described ín (g). 

(j) Replace the dial scale, making sure the hole 
clears the spindle. 

(k) Replace the vernier hand. It should point at 
zero when the tuning capacitor is fully meshed. 

Replace the large hand. One end of the 
pointer should point exactly at the horizontal 
line at the lowest frequency end of Band "A" 
when the tuning capacitor is fully meshed. 

The above covers the proper manner of making 
adjustments, assuming all parts are in normal condi- 
tion. Of course, if any part is defective, it must be 
replaced. The spring gear may be checked by turning 
it until the spring is tight and unwinding it slowly. 
It should unwind 4/ turns. 

(g) 

(h) 

(i) 

(1) 

*CANNOT QE MEAH/REO NY7N ORCWARY VAt7ME7ER 

ALL D. C. VOLTAGES ARE TO GROUND 

Figure z i-Radiotron Socket Voltages 

204 



WHITE 

PHONO. 
MOTOR 
CORD 

POWER 
CORD 

-SrLic t 

T 

WHITE 
BLACK -TR. 

BLACK 

BIACKREO TR. 

POWER 
TRANSE'. 

RED BLECK 

O PUCt 

TERM. BOARD 

040 V 

BLACK -RED TR 

OREEN 

BLN 

RED - BLACK 

RED -BLACK, 

T 

:::. -BLACK-1 

ºsA 

WN 

BROWN 
veuow 

YELLOW 
BLUE 

BLOCK -RED TR. 1 
BLUE 

RED 

USC IOR PRONO. 
MOTOR ONLY 

INTERNAL CONNECTIONS OF POWER TRANSF. 

Figure 12-Universal Power Transformer Connections 

RADIOTRON SOCKET VOLTAGES 
120 Volt A. C. Line-Maximum Volume and Sensitivity-No Signal 

Radiotron 
No. 

Cathode to 
Ground Volts, 

D. C. 

Screen Grid 
to Ground 

Volts, D. C. 

Plate co 
Ground Volts, 

D. C. 

Cathode 
Current 
M. A. 

Heater 
Volts, 
A. C. 

RCA -6D6 R. F. 4.2 110 272 10.5 6.3 

RCA -6A7 
Oscillator - 225 

11.4 6.3 

1st Detector 4.6 110 282 

RCA -6D6 I. F. 4.2 110 272 10.5 6.3 

RCA -75 2nd Detector 1.2 -- 170* 0.4 6.3 

RCA -76 A. F. 14.0 -- 252 2.8 6.3 

RCA -42 Power 22.0 295 290 24.5 6.3 

RCA -42 Power 22.0 295 290 24.5 6.3 

RCA -5Z3 Rectifier -- -_ 768/384 
R. M. S. 110.0 5.0 

`Cannot be measured with ordinary voltmeter. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. 

DESCRIPTION 
List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

RECEIVER ASSEMBLIES 3602 Resistor -60,000 ohms-Carbon type-y 
4632 

4379 
4427 

4244 

Board-Terminal board-Two terminals and 
link-For changing fidelity 

Board-Antenna terminal board 
Bracket-Volume control, tone control or 

noise suppressor mountingbracket PP 
Cap-Contact cap-Package of 5 

$0.25 
,20 

i8 
20 

3118 

3619 

4783 

watt (R8, R18, R23, R26)-Package of 5.. 
Resistor -100,000 ohms Carbon type-g 

watt (R2, R7, RohmsPackage of 5 
Resistor -400,000 ohms-Carbon type-/ 

watt (R59)-Package of 5 
Resistor -1,100,000 ohms-Carbon type - / watt (R16)-Package of 5 

$1.00 

1.00 

1.00 

1.00 
3861 Capacitor - Oscillator trimmer capacitor 6242 Resistor -2 megohms - Carbon type - r4 

(C21, C25)watt .78 (R15, R21, R28)-Package of 5 1.00 
4633 Capacitor -50 mmfd. (C19) .25 3078 Resistor -10,000 ohms Carbon type-gs 
4635 Capacitor -100 mmfd. (C41) .25 watt (R27)-Package of 5 1.00 
4248 Capacitor -300 mmfd. (C8) .22 4623 Resistor -13,000 ohms Carbon type-34 

4183 
Capacitor-340 mmfd. (C24) 
Capacitor -400 mmfd.(C59) P 

.25 

.26 2240 
watt (R2900 Package of 10 

Resistor -30,000 ohms Carbon type -1 2.00 

4412 Capacitor -1120 mmfd. (C27) .25 watt (R25) .22 
4409 Capacitor -1120 mmfd. (C43) .35 4418 Resistor -100 ohms-Flexible type (R1, R4) 
4634 Capacitor -1120 mmfd. (C52) .35 -Package of 10 1.50 
4524 Capacitor -2850 mmfd. (C29) 35 4618 Rheostat-Sensitivity control (R5) 1.25 
4615 Capacitor -2850 mmfd. (C56) 34 4742 Shield-Antenna, detector or oscillator coil 
4628 Capacitor -0.004 mfd. (C49, C50) .28 shield .40 
3787 Capacitor 0.01 mfd. (C48) .30 4627 Shield-First detector-Oscillator Radiotron 
4212 Capacitor -0.01 mfd. (C44) .30 shield .36 
4624 Capacitor -0.01 mfd. (C58) 54 6956 Shield-First detector-Oscillator Radiotron 
4836 Capacitor -0.05 mfd. (C5, C15, C37) .30 shield top.15 
4791 Capacitor -0.1 mfd. (C7, C18, C38) 24 4452 Shield-Second detector-"A.V.C." Radio - 
4885 Capacitor -0.1 mfd. (C14, C30, C39, C57) 28 Cron shield 35 
4840 Capacitor -0.25 mfd. (C47) 30 4629 Shield-Second detector-"A.V.C." Radio - 
7790 Capacitor -1O mfd. (C53, C54) 1.05 tron shield top .15 
4619 Capacitor pack-Comprising one 0.5 mfd., 3950 Shícld-I. F. amplifier Radiotron shield .26 

one 10 mfd. capacitor (C42, C51) .. 1.44 4521 Shield-I. F. amplifier shield .42 
4626 Capacitor pack-Comprising one 4 mfd., 

one 10 mfd. and one 8 mfd. capacitor (C45, 
C46, C55) 2.82 

4663 Shield-Oscillator coil wiring shield-Shields 
oscillator coil wiring from R. F. coil- 
Complete with terminal board, clamp and 

4358 Clamp-Electrolytic capacitor clamp-For resistor .32 
capacitor Stock No. 7790 .15 4664 Shield-Oscillator wiring shield-Shields os - 

4693 Clamp-Electrolytic capacitor clamp-For 
capacitor Stock No. 4626 .15 cillator coil wiring from R. F. coil-Com- 

piece with terminal strip and resistor .36 
7810 Coil-Antenna coil "Band B -X" (Ll, L2, L5, 4630 Shield-R. F. amplifier-Radiotron shield .36 

L6, Cl, C3) 2.10 4665 Shield-R. F. coil wiring shield with two 
7803 Coil-Antenna coil "Band A -C" (L3, L4, L7, resistors and terminal board .50 

L8, C2, C4) 1.82 3529 Socket-Dial lamp socket .32 
7808 Coil-Detector coil "Band X -B" (L9, L10, 4784 Socket -4 -contact Radiotron socket .15 

L13, L14, C9, Cll) 2.05 4814 Socket -5 -contact Radiotron socket .15 
7805 Coil-Detector coil "Band A -C" (L11, L12, 4786 Socket -6 -contact Radiotron socket .15 

L15, L16, C10, C12, C13) 2.15 4787 Socket -7 -contact Radiotron socket .15 
7807 Coil-Oscillator coil "Band A -C" (L19, L20, 4617 Switch-Range switch (S2, S3, S4, S5, S6, 

L23, L24, C23, C28) 1.62 S7, S8, S9, S10, S11, S12) 3.32 
7809 Coil-Oscillator coil "Band X -B" (L17, L18, 4813 Tone control (R24, S1) 1.42 

L21, L22, C22, C26) 1.70 4431 Transformer-First intermediate frequency 
4806 Condenser -3 -gang variable tuning condenser transformer (L25, L26, C32, C33, C34)... 2.28 

4371 
(C6, C16, C20) 

Cover-Fuse mount cover 
5.64 

15 
9505 Transformer-Power transformer -105-125 

volts -50-60 cycles (Ti) 6.35 
4631 Cover-Terminal strip cover .15 9506 Transformer-Power transformer -105-125 
10907 Fuse-3-ampere-Package of 5 40 -25-40 cycles 8.90 
3376 in- Mount - Fuse mount - 105 -125 -volt in- 9507 

volts 
Transformer-Power transformer -105-250 

strument 40 volts -40-60 cycles 6.40 
4604 in- Mount-Fuse mount for 200' -250 -volt in- 4433 Transformer-Second intermediate frequency 

strument 35 transformer (L27, L28, C35, C36, C40, 
4625 Resistor-Wire wound resistor-Comprising R14) 2.15 

one 6500 -ohm -4500 -ohm and 450 sec 4620 Transformer and reactor-Interstage trans- 
former and reactor (T2, L29) 2.98 

3704 Resistor 400 ohms-Carbon type -34 watt 4809 Volume control (R32) 1.45 
(R3, R9, R12)-Package of 5 1.00 

4812 Resistor - 2600 ohms - Carbon type -/ 
watt (R6, R11, R13)-Package of 5 1.00 DRIVE ASSEMBLIES 

4242 Resistor - 3000 ohms - Carbon type - r4 4362 Arm-Band indicator operating arm .28 
watt (R17)-Package of 5 1.00 10194 Ball-Steel ball for variable condenser drive 

2871 Resistor - 5000 ohms - Carbon type -/ assembly-Package of 20 .25 
watt (R22)-Paskage of 5 1.00 4422 Clutch-Tuning condenser drive clutch as - 

3998 Resistor -15,000 ohms Carbon type-r4 sembly-Comprising drive shaft, balls, 
watt (R20)-Package of 5 1.00 ring, spring and washers assembled .88 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRP T1oN 

List 
Price 

Stock 
No. DESCRIPTION 

List 
Price 

7799 Drive -Variable tuning condenser drive coin- TURNTABLE ASSEMBLIES 
piece $2.45 7084 Cover -Turntable cover $0.40 4827 Gear -Spring gear assembly complete with 
hub, pinion, gear, cover and spring . 1.25 

7838 Turntable complete 2.15 

4704 Indicator -Band indicator --Celluloid .12 
4367 Indicator -Station selector vernier pointer- PICKUP AND ARM ASSEMBLIES 

Small .15 
4520 Indicator -Station selector main pointer- 4942 Arm -Pickup arm complete, less escutcheon 

Large .18 and pickup 
Armature 

4.00 
3943 Scree Translucent screen for dial light- 4940 .80 -Pickup armature 

Package of 2 .18 6346 Back -Pickup housing back .45 
3993 Screw -No. 6-32-5/32" square head set 4941 Coil -Pickup coil (L32) .60 

screw for band indicator operating arm or 5091 Cushion -Pickup armature spacer cushion - 
condenser drive -Package of 10 .25 Package of 10 .50 

4377 Spring - Band indicator and arm tension 3386 Cover -Pickup cover .56 
spring -Package of 5 .25 3521 Cover -Magnetic pickup back cover .18 

4722 Pinion - Vernier pointer pinion - Station 3737 Damper -Pickup damper -Package of 5 .65 
selector pointer stem .18 3516 Damper assembly -Comprising one upper 

4378 Stud -Band indicator operating arm stud- and one lower damper, one upper bushing 
Package of 5 .25 and one lower bearing -Located in bottom 

of pickup base .14 

REPRODUCER ASSEMBLY 
3390 Escutcheon -Pickup arm escutcheon complete 

with mounting rivers .46 
5038 Cable -4 -conductor -Reproducer cable with 4939 Pickup -Pickup unit complete 4.00 

female connector plug .60 3389 Rod -Automatic brake trip rod with lock nut 
9591 Coil -Field coil magnet and cone support -Package of 5 .40 

(L31) 4.00 3387 Screw assembly -Pickup mounting screw as - 
8969 Cone -Reproducer cone (L30) -Package of 5. 6.35 sembly comprising one screw, one nut and 
5039 Connector -4 -prong male connector for re- one washer -10 sets 40 

producer cable .25 3388 Screw -Pickup needle holding screw -Pack - 
5040 Connector -4 -contact female connector for age of 10 .60 

reproducer cable .25 3419 Screw -Pickup cover mounting screw -Pack - 
9592 Reproducer complete 8.00 age of 10 .40 
5041 Transformer -Output transformer (T3) 1.40 

MISCELLANEOUS ASSEMBLIES 
MOTOR ASSEMBLIES 7837 Bezel -Station selector (escutcheon) bezel.... .82 

4577 Connector -Male section two -prong motor 3430 Box -Needle box with lid -Package of 2... .90 
connector plug .30 5092 Cable -2 -conductor motor cable with section 

8989 Motor -105-125 volts -60 cycle motor coin- of connector plug -From receiver chassis 
piece 18.52 to motor cord connector .95 

8990 Motor -105-125 volts -50 cycle motor com- 4673 Cable -6 -conductor shielded -From phono- 
plece 18.52 graph volume control to compensator unit 

8992 Motor -105-125 volts -25 cycle motor corn- and chassis 1.90 
piece 23.36 4938 Compensator unit -Comprising one reactor, 

8993 Rotor and shaft -For 105-125 volt -60 cycle one 1500 ohm resistor, one 25,000 ohm re - 
motor 7.00 sistor and one .01 mfd. capacitor (L33, 

8995 Rotor and shaft -For 105-125 volt -50 cycle R60, R61, C60) 1.92 
motor 7.00 4573 Connector -Female section (2 -contact) of 

8999 Rotor and shaft -For 105-125 volt -25 cycle connector plug for cable Stock No. 5092... .30 
motor 8.00 6614 Glass -Station selector dial glass .30 

8994 Spindle -Turntable spindle with fibre gear for 4449 Knob -Station selector volume control, range 
60 cycle motor 4.75 switch, sensitivity control, tone control or 

8996 Spindle -Turntable spindle with fibre gear for phonograph volume control knob -Pack - 
50 cycle motor 4.75 age of 5 .60 

9001 Spindle -Turntable spindle with fibre gear for 4340 Lamp -Dial lamp -Package of 5 .60 
25 cycle motor 5.50 3396 Receptacle -Needle receptacle .52 

3817 Stud -Motor mounting stud -Package of 3... .18 6306 Resistor -20,000 ohms -Carbon type- ra 
3398 Motor mounting -Spring and washer assem- watt (R62) -Package of 5 1.10 

bly-Comprising 2 cup washers, 4 springs 4678 Ring -Dial retaining ring -Package of 5 .34 
and 1 "C" washer .48 5093 Screw -8-32-7/16" set screw for knob No. 

4449 -Package of 10 .52 

SWITCH ASSEMBLIES 4698 Screw -Chassis mounting screw accrmbly- 
Comprising i screw, 1 lockwasher, 1 

3994 Cover -Motor switch cover .26 washer, 2 cushions and 1 spacer .45 
10184 Plate -Automatic brake latch plate -Package 3391 Suspension spring and washer assembly -For 

of 5 .40 motor board -Comprising 1 bolt, 1 top 
10174 Springs -Automatic brake springs -Package spring, 1 bottom spring, 2 cup washers, 1 

of 4 .50 "C" washer and 1 nut .50 
6896 Switch -Eccentric automatic switch complete. 2.50 6766 Volume control -Phonograph volume con - 
3322 Switch -Motor switch (S15) .75 trol (R59, S14) 2.28 

207 



208 



RCA VICTOR MODELS BT 6-3, BC 6-4 AND BT 6-10 
Six -Tube, Two -Band, Superheterodyne, Battery Receivers 

SERVICE NOTES 

FREQUENCY RANGES 
Broadcast 
Shortwave 
Intermediate Frequency 

RADIOTRON COMPLEMENT 

Electrical 

540-1850 kc. 
1850-6900 kc. 

(1) RCA 106 First Detector and Oscillator 
(2) RCA 34. Intermediate Amplifier 
(3) RCA 1B5 Detector, A.F. and A.V.C. 

BATTERIES REQUIRED 
"A" Supply Eveready Aircell or 2 yolt storage cell 
"B" Supply 3-45 volt, heavy or medium duty, plug-in type 
"C" Supply _ -41/2 volt (with 3 volt tap), plug-in type 

CURRENT DRAIN 

Specifications 
ALIGNMENT FREQUENCIES 
Broadcast 600 kc. (osc.), 1720 kc. (osc., ant.) 
Shortwave None required 

460 kc. 

"B" 
Screen. 

FUSE RATING 

POWER OUTPUT 
Undistorted 1 Watts 

(4) RCA 30 Audio Driver Amplifier 
(5) RCA 49 Power Output Amplifier 
(6) RCA 49 Power Output Amplifier 

.0.52 Amperes 
.16 Milliamperes 

.3 Milliamperes 

%2 Ampere 

Maximum. 2.2 Watts 

LOUDSPEAKER 
Table Models. 8 inch, Permanent Magnet Console Model 10 inch, Permanent Magnet 

Mechanical Specifications 
BT 6-3 BC 6-4 BT 6-10 

Height 172 inches 37% inches 215/8 inches 
Width 14V2 inches 23V8 inches 153/4 inches 
Depth 10 inches 12 inches 13% inches 
Chassis Base. 12"W x 7"D x 2%"H 

General Description 
These receivers are related in that they have iden- 

tical chassis assemblies. An 8 inch loudspeaker is 
Used in each table model and a 10 inch is used in 
the console (BC 6-4). Model BT 6-10 differs from 
the others by having a cabinet which is adapted to 
house the battery equipment. 

The range of tuning afforded by these instruments 
includes the standard 540-1600 kc. broadcast band 
which extends to cover the 1700 kc. police channels, 
and a shortwave band, covering reception on frequen- 

cies from 1850.6900 kc. 
Vernier tuning of 6 to 1 ratio is provided. Auto- 

matic volume control is incorporated in the Super- 
heterodyne circuit. Two -point, high -frequency tone 
control is another feature. Batteries required are the 
"plug-in" type, which permit ready installation and 
prevent improper connection. Space and mounting 
holes are provided on the chassis base for installation 
of a 460 kc. wave trap when needed in locations 
where code interference is encountered. 
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Alignment Procedure 
There are a total of seven trimmer adjustments pro- 

vided. Four of these are located in the i -f system and 
the remainder are associated with the antenna and 
oscillator coils. They are precisely adjusted at the 

Figure 3-Radiotron and Coil Locations 

factory to give the correct performance. Their set- 
tings should remain intact indefinitely when the 
receiver is used under ordinary conditions, however, 
necessity for readjustment may occasionally occur 
from continued extremes of climate, tampering, pur- 
ported alteration for service purposes, or after repairs 
have been made to the r -f or i -f tuned circuits. Im- 
proper alignment usually causes the receiver to be 
insensitive, non -selective, and sub -normal in- respect 
to tone quality. Such indications will usually exist 
simultaneously. 

In re -adjusting the trimmers to their normal set- 
tings, it is quite important to apply a definite pro - 

Circuit Arrangement 
The conventional Superheterodyne circuit is used. 

The first stage combines the local oscillator and first 
detector functions in one tube, an RCA -106. Coils 
of the detector input and oscillator are tuned by a 
two -section variable condenser and are aligned by a 
total of three adjustable trimmers. Each coil is tapped 
so that a portion of it may be shorted by the band 
switch in order to extend the tuning range to the 
higher frequencies. The oscillator operates at a fun- 
damental frequency which is at all times above the 
incoming signal by 460 kc. 

An RCA -34 is employed as i -f amplifier. Its input 
and output are coupled by transformers to the first 
detector and second detector, respectively. Each 
transformer has both its secondary and primary 
windings tuned to 460 kc. by adjustable trimmer 
capacitors. 

The modulated signal as obtained from the output of 
the i -f system is detected by a diode of the RCA -1B5. 
Audio developed by such detection in the diode load 
resistor, R-6, is selected by the variable arm of the 
volume control (R-6) and passed on to the a -f system 
for amplification and final reproduction. The d.c. 

which occurs in resistor R-6, due to signal detection, 
is used for automatic volume control by varying the 
control grid bias on the first detector and i -f tubes. 

Resistance -capacitance coupling is used between 
the RCA -1B5 and the RCA -30 driver tube. A high - 
frequency tone control, consisting of a switch in series 
with a condenser, is shunted across the plate circuit 
of the RCA -1B5. In the closed position of the switch, 
the high a -f frequencies are reduced. 

The power output stage is arranged for Class "B" 
operation. The high level of power afforded, is fed 
to the permanent magnet, dynamic speaker through a 
step-down transformer. 

Battery "On -off" control is by means of a double 
pole switch, one side of which is in the +A lead; 
the other side being in the 135 volt, +B lead. Two 
+A leads are provided in order to permit operation 
from either a standard 2 volt storage cell or an "Ever- 
eady 2.5 volt Aircell". A resistor (R-13) is in series 
with the +A, 2.5 volt lead to drop the voltage to the 
proper value. Fuse protection is incorporated in the 
screen and plate supply leads from the "B" batteries. 

SERVICE DATA 
cedure and to use adequate and reliable test equip- 
ment. A standard test oscillator such as the RCA 
Stock No. 9595, will be required as a source of 
signal at the specified alignment frequencies. Means 
for indication of the receiver output during alignment 
is also necessary to accurately show when the correct 
point. of adjustment is reached. This indication 
should be by means of an instrument such as the 
RCA Stock No. 4317 Neon Glow Indicator. Proceed 
with the alignment as follows: 

Place the receiver in operation where. it will be 
easily accessible. Attach the Output Indicator across 
the loudspeaker voice coil circuit, or across the output 
transformer primary. Advance the receiver volume 
control to its maximum position, letting it remain in 
such position for all adjustments. For each trim- 
ming operation, regulate the test oscillator output 
control so that the signal level is as low as possible 
and still observable at the receiver output. Use of 
such a small signal will obviate broadness of tuning 
which would otherwise result from A. V. C. action 
on a stronger one. 

(a) 

(b) 

(c) 

212 

I -F Adjustments 

Connect the output of the test oscillator be- 
tween the control grid cap of the i -f tube 
(RCA -34) and chassis -ground. Adjust the 
frequency of the oscillator to 460 kc. Tune 
the receiver to a point where no interference 
is received from the heterodyne oscillator or 
local station. 
Adjust the trimmers, C-16 and C-14, of the 
second i -f transformer so that each produces 
maximum (peak) receiver output as shown by 
the indicating device. 
Remove the oscillator from the i -f tube input 



and connect it between the control grid cap of 
the first detector tube (RCA -106) and chassis - 
ground. Allow its tuning to remain at 460 kc. 
Tune the receiver to avoid interference as 
in (a). 

(d) Adjust the trimmers, C-12 and C-11, of the 
first i -f transformer for maximum (peak) 
receiver output. This completes the i -f trans- 
former adjustments. 

(a) 

(h) 

(e) 

R -F Adjustments 

Check the calibration of the dial scale by 
rotating the tuning control until the variable 
condenser plates are in full mesh. (Maximum 
capacity) . This will carry the dial pointer to 
its minimum frequency position. Then adjust 
the dial pointer until it points to the horizontal 
line at the low frequency end of the broadcast 
band scale. 
Connect the output of test oscillator to the 
antenna -ground terminals of the receiver. Ad- 
just the receiver range switch to its "Broad- 
cast" position. Tune the oscillator to 1720 kc. 
Allow the output indicator to remain attached 
to the receiver output. 
Tune the receiver so that the dial read- 
ing is 1720 kc. Then adjust the oscillator and 
antenna coil trimmers. C-27 and C-4 respec- 

tively, tuning each to the point producing 
maximum indicated receiver output. 

(d) Shift the oscillator frequency to 600 kc. and 
tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. The oscillator series trimmer, C-8, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning backward and forward 
through the signal until maximum receiver 
output results from the combined operations. 
The adjustment of C-27 should be repeated as 
in (c) to correct for any change in its align- 
ment due to the adjustment of C-8. 

Radiotron Socket Voltages 
Voltage values indicated at the Radiotron socket 

contacts on Figure 4 form a reference basis for test 
of the receiver. It is to be noted that all voltages 
are given in respect to chassis -ground excepting those 
appearing across the heaters (H -H). The values 
shown are obtainable when the receiver is in normal 
operating condition. They do not take into account 
inaccuracies caused by current consumed in the volt- 
meter used for the tests. The lower the meter 
resistance, the lower will be the degree of accuracy. 
Allowances must therefore he made, dependent upon 
the type of test instrument used, for the loading effect 
of the voltmeter on the circuit. 

o 
t 

OUTPUT? V 

I 

"GND." 

2v. 

135V. 

e -tost.numMc 
1 67.5v.135V. 

C 8 127V. 
O 0 

DRIVER 

2"-v DET. 

2V. 

63 V.* 

1 ° -1.5V* 

I r DET. 05C. 

IUT I.F 
TRANSE 

(e) CANNOT BE MEASURED WITH ORDINARY VOLTMETER 

Figure 4-Radiotron Socket Voltages and Trimmer Locations 
Measured at Normal Battery Voltages-No Signal Being Received 
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Figure 5 -Battery Cable Connections 

REPLACEMENT PARTS 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK LISLIST 
DESCRIPTION NO. PRICE 

STOCK 
No. 

DESCRIPTION 
PRICE 

11465 

RECEIVER ASSEMBLIES 
I 

Capacitor -Adjustable capacitor -(C8).. $0.48 

11593 Transformer -second intermediate fre- 
quency transformer --(L7, L8, C14, 
C16, C17, R5) 2.75 

11450 Capacitor --11.5 MMfd.---(C7) .14 11589 Volume Control -(R6). .85 
11289 Capacitor -S0 MMfd.-(C6) .26 

5116 Capacitor --175 MMfd.-(C19). .18 
11171 Capacitor -400 MMfd.-(C1). .22 MISCELLANEOUS ASSEMBLIES 
11597 Capacitor -1350 MMfd.-(C9). .22 

5107 Capacitor -.0025 Mfd.-(C22, C23, C24) 
I 

.16 4289 Body -Fuse connector body -Package of 
5005 Capacitor -.0035 Mfd.-(C20) .16 10 .35 
4868 Capacitor -.005 Mfd.-(C10, C18) .20 4288 Cap -Fuse connector cap -Package of 10 .36 
4836. Capacitor -.0S Mfd.-(C2, Cl 3, C21) .30 6516 Connector -Fuse connector -complete... .16 
4840 Capacitor -0.25 Mfd.-(C5, C15) .30 11340 Connector -Three contact male connector 

11595 Capacitor -8 Mfd.-(C25). 1.04 with three small prongs -for "B" bat - 
11390 Coil -Antenna coil -(L1, L2) 1.70 tery connections .24 
11463 
11457 

Coil -Oscillator coil -(L3, L4) 
Condenser -Two gang variable tuning 

1.65 11341 Connector --Three contact male connector 
with two small and one large prong - 

condenser -(C3, C4, C26, C27) 3.46 for "C" battery connection .24 
11467 

I Indicator -Station selector indicator pointer .10 11627 Dial -Station selector dial .32 
1 1 174 ! Resistor -220 O h m s -Carbon type -1/4 4286 Ferrule -Fuse co n n e cto r -ferrule and 

watt -(R1) -Package of 5 1.00 bushing ---Package of 10 .38 
11296 1 Resistor -330 Ohms -Carbon type -1/4 3748 Fuse -1/2 Ampere fuse -(F1, F2) -Pack- 

watt -(R11) -Package of 5 1.00 age of 5 I .40 
5112 Resistor -1000 Ohms --Carbon type -1/4 4290 Insulator -Fuse connector insulator- 

watt -(R12) -Package of 5 1.00 Package of 10 .35 
11454 Resistor -6800 Ohms --Carbon type -1/4 11587 Resistor -0.55 Ohms --Flexible type, com 

watt -(R4) -Package of 5 1.00 plete with terminal (R13) .24 
5029 I Resistor -56,000 Ohms -Carbon type -1/4 4284 Spring -Fuse connector spring -Package 

watt -(R3) -Package of 5 1.00 of 10. .30 
3118 I Resistor -100,000 Ohms -Carbon type- 4285 Washer -Fuse connector insulating washer I 

1/4 watt -(R2) -Package of S 1.00 -Package of 10 . - 
5035 ! Resistor -560,000 Ohms -Carbon type - 

1/4 watt -(R9, R10) --Package of 5... 1.00 I I 

11626 I Resistor -2.2 Megohms-Carbon type - REPRODUCER ASSEMBLIES 
I 1/4 watt -(R7, R8) -Package of 5 1.00 ! (Table Models BT 6.3, BT 6.10) 

11464 I Shield -Antenna or oscillatof coil shield. .25 
3682 ! Shield -First or Second detector Radio- 9539 I Cone -Reproducer cone -(L9) -Package I 

tron shield. .22 
I of S I 4.30 

3056 I Shield -Intermediate frequency Radiotron 9540 I Magnet Assembly --Comprising cone 
1 shield -Package of 2 .40 

I bracket, core, and magnet 5.72 
11390 ! Shield -Intermediate frequency transformer 9538 I Reproducer -Complete. 

I 7.65 
shield .25 

11461 I Switch -Range switch -(S1, S2) .56 
11588 I Switch --Tone control and power switch- I I REPRODUCER ASSEMBLIES 

(S3, S4, S5) .90 I (Console Model BC 6.4) 
5238 Terminal -Antenna terminal board with 

clip, insulation strip and rivets .14 9432 I Cone -Reproducer cone -complete with 
11594 

I Transformer -Audio driver and output 
I 

voice coil -(L9) 1.88 
I transformer pack -(T1, T2) 4.10 7820 I Magnet -Cone housing and magnet as - 

11592 I Transformer -First intermediate frequency 
I sembly 8.98 

transformer -(L5, L6, CIl, C12) 2.55 7819 Reproducer -Complete 112.18 
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RCA VICTOR MODELS BT 6-5 AND BC 6-6 
Six -Tube, Two -Band, Superheterodyne, Battery -Vibrator Receivers 

SERVICE NOTES 

Electrical Specifications 

FREQUENCY RANGES 

Band A 
Band C 

Intermediate Frequency 

RADIOTRON COMPLEMENT 

540- 1,720 kc. 

5,600-18,000 kc. 

ALIGNMENT FREQUENCIES 

Band A 600 kc. (osc.); 1,720 kc. (osc., ant.) 
Band C 18,000 kc. (osc., ant.) 

460 kc. 

(1) RCA -1C6 First Detector and Oscillator (4) RCA -30 Audio Driver Amplifier 
(2) RCA -34 Intermediate Amplifier (5) RCA -49. Power Output Amplifier 
(3) RCA -75 Second Det., A.F., and A.V.C. (6) RCA -49. Power Output Amplifier 

BATTERIES REQUIRED 
"A" Supply 
"B" Supply 
"C" Supply 

Storage Battery (6 -volt) 
None 
None 

CURRENT DRAIN 
"A" Battery. .1. 5 Amperes 

FUSE RATING 15 Amperes 

POWER OUTPUT 
Undistorted 

LOUDSPEAKER 
Table Model 

0 8 Watt Maximum. 1 2 Watts 

8 inch Permanent Magnet Console Model 10 inch Permanent Magnet 

Mechanical Specifications 
BT 6-5 BC 6-6 

Height. 20 iiic inches 38 inches 
Width 14 fir inches 24 inches 
Depth. 93/4 inches 12 inches 
Chassis Base. .13 inches x 71/2 inches x 21/2 inches 
Weight (Net) 331/2 pounds 40 pounds 
Weight (Shipping). 59 pounds 74 pounds 

General 

These instruments each employ a synchronous type 
vibrator and require only one 6 -volt storage battery 
for power supply. 

The receiver chassis of both models are identical. 
An 8 -inch loudspeaker is used in the table model 
(BT 6-5) and a 10 -inch loudspeaker is used in the 
console model (BC 6-6). 

The tuning range afforded by these instruments 
includes (1) the standard 540.1,600 kc. broadcast 

Description 

band which extends to cover the 1,700 kc. police 
channels, and (2) a shortwave band from 5,600- 
18,000 kc. which covers the principal shortwave 
broadcast stations on the 49, 31, 25, 19, and 16 
meter bands. 

Outstanding features include automatic volume 
control, two -point tone control, antenna wave trap, 
airplane type dial, dual ratio tuning drive, class "B" 
output stage, and vibrator power unit (V.P.U.) 
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Circuit 
The conventional Superheterodyne circuit is used. 

The first stage combines the local oscillator and first 
detector functions in one tube, an RCA -106. Coils 
of the detector input and oscillator are tuned by a 
two -section variable condenser and are aligned by a 
total of five adjustabie trimmers. Selection of the in- 
dividually wound coil systems is made by the range 
selector. The oscillator operates at a fundamental fre- 
quency which is at all times above the incoming sig- 
nal by 460 kc. 

An RCA -34 is employed as an i -f amplifier. Its 
input and output are coupled by transformers to the 
first detector and second detector, respectively. Each 
transformer has both its secondary and primary wind- 
ings tuned to 460 kc. by adjustable trimmer capacitors. 

The modulated signal, as obtained from the output 
of the i -f system, is detected by the diode section of 
the RCA -75. The a -f voltage appearing across the 
diode load resistor, R-6, is selected by the variable 
arm of the volume control (R-6) and passed on te 

Arrangement 
the a -f system for amplification and final reproduc- 
tion. The d.c. which occurs in resistor R-6 due to 
signal detection, is used for automatic volume con- 
trol by varying the control -grid bias on the first de- 
tector and i -f tubes. 

Resistance -capacitance coupling is used between the 
RCA -75 and the RCA -30 driver tube. A high - 
frequency tone control, consisting of a switch in series 
with a condenser, is shunted across the plate circuit 
of the RCA -75. When this switch is closed, the high 
a -f frequencies are reduced. 

The power output stage is arranged for Class "B" 
operation. The high level of power afforded is fed to 
the permanent magnet dynamic speaker through an 
output transformer. 

Battery "On -Off" control is by means of a double 
pole switch, one side of which controls the filament 
and bias circuits, while the other side controls the 
vibrator power unit circuit. A fuse is provided in the 
V. P. U. circuit. 

SERVICE DATA 
Alignment Procedure 

Four adjusting trimmers' are provided for the i -f 
coils and five for the antenna and oscillator coils. 
They are precisely adjusted during manufacture to 
give correct performance. Their settings should re- 
main intact indefinitely when the receiver is used 
under ordinary conditions. Necessity for readjust- 
ment may occasionally occur from continued extremes 
of climate, tampering, purported alteration for service 
purposes, or after repairs have been made to the r -f 
or i -f tuned circuits. 

050. 
COIL 

600 K.C. 292 DET. 

Figure 3-Radiotron and Coil Locations 

In readjusting the trimmers to their normal settings, 
it is quite important to apply a definite procedure and 
to use adequate and reliable test equipment. A stand- 
ard source of the specified alignment frequencies is 
required. It is recommended that such a source con- 
sist of an RCA Stock No. 9595 Full -Range Test 
Oscillator. Means for indication of the receiver out- 
put during alignment is also necessary to accurately 
show when the correct point of adjustment is reached. 
This indication should be obtained by means of such 

an instrument as the RCA Stock No. 4317 Neon 
Glow Indicator. Proceed with the alignment as 
follows: 

Place the receiver in operation where it will be 
easily accessible. Attach the output indicator across 
the loudspeaker voice coil circuit, or across the out- 
put transformer primary. Advance the receiver vol- 
ume control to its maximum position, letting it remain 
in such position for all adjustments. For each trim- 
ming operation, regulate the test oscillator output 
control so that the signal level is as low as possible 
and still observable at the receiver output. Use of 
such a small signal will avoid broadness of tuning 
which would otherwise result from A.V.C. action on 
a stronger one. 

I -F Adjustments 

(a) Connect the output of the test oscillator be- 
tween the control -grid cap of the first detector 
tube (RCA -1C6) and chassis -ground. Adjust 
the frequency of the oscillator to 460 kc. Tune 
the receiver to a point where no interference 
is received from the heterodyne oscillator or 
local station. 
Adjust the trimmers, C-19 and C-18, of the 
second i -f transformer, and C-17 and C-16 of 
the first i -f transformer, so that each produces 
maximum (peak) receiver output as shown by 
the indicating device. This completes the i -f 
trimmer adjustments. 

(b) 

R -F Adjustments 

(a) Check the calibration of the dial scale by ro- 
tating the tuning control until the variable 
condenser plates are in full mesh. (Maximum 
capacity.) Then adjust the dial pointer until 
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it points to the horizontal line at the low fre- 
quency end of the broadcast band scale. 

(b) Connect the output of test oscillator to the 
antenna -ground terminals of the receiver. Ad- 
just the receiver range switch to its Band A 
(broadcast) position. Tune the oscillator to 
1,720 kc. Allow the output indicator to remain 
attached to the receiver output. 

(c) Tune the receiver so that the dial reading is 
1,720 kc. Then adjust the oscillator and an- 
tenna coil trimmers, C-12 and C-4 respectively, 
tuning each to the point producing maximum 
indicated receiver output. 

(d) Shift the oscillator frequency to 600 ke. and 
tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. The oscillator series trimmer, C-15, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning control backward and 
forward through the signal until maximum 
receiver output results from the combined 
operations. The adjustment of C-12 should be 
repeated as in (c) to correct for any changes 
in its alignment due to the adjustment of C-15. 

(e) Shift the oscillator frequency to 18,000 kc. 
Adjust the receiver range switch to its Band 
C (shortwave) position, and set the receiver 
dial to a reading of 18,000 kc. The oscillator 
and antenna trimmers, C-11 and C-3, should 
then be adjusted for maximum indicated re- 
ceiver output. 

Retune receiver to 17,080 kc. and check for 
image signal. If C-11 has been correctly 

,RT.,.E 
TRANSE 

C-12 

+75v. - 

C-15 
GORRO. 

_-ORAS413 GROUND- 

aligned, the 18,000 kc. signal will be received. 
It may be necessary to increase the oscillator 
output for this indication of the "image." 
No adjustments should be made during this 
check. 

Vibrator Power Unit 
The Vibrator Power Unit supplies the necessary 

plate, screen, and cathode voltage for proper opera- 
tion of the receiver. It contains a plug-in type vi- 
brator, step-up transformer, and an efficient filter 
system. Rectification of the high voltage is by means 
of the synchronous vibrator. The complete unit is 
acoustically shielded to prevent noise. The radio 
chassis is 1 volt negative with respect to the 
vibrator chassis and, therefore, it is necessary to 
insulate the vibrator power unit from the chassis 
when they are removed for service purposes. The 
vibrator unit has been carefully adjusted by means of 
special equipment to insure quiet operation over an 
extensive period of life. No adjustments should be 
attempted on a vibrator suspected of being in a de- 
fective condition, but a renewal installed. A con- 
venient plug-in base is provided for effecting a quick 
replacement. 

Radiotron Socket Voltages 
Voltage values indicated at the Radiotron socket 

contacts on Figure 4 form a reference basis for test 
of the receiver. All voltages are given in respect to 

4 

-5v. 

\ -1v 
i 

* t114v +1V. (' 
Ì i 

* CANNOT OE MEASURED wIIR 
ORDINARY VOLTMETER 

-3v. 

-5v. 

5N-507 

Figure 4-Radiotron Socket Voltages and Trimmer Locations 

Measured at Normal Battery Voltage -No Signal Being Received 
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chassis -ground. The values shown are obtainable 
when the receiver is in normal operating condition. 
They do not take into account inaccuracies caused by 
current consumed in the voltmeter used for the tests. 
The lower the meter resistance, the lower will be the 
degree of accuracy. Allowances must therefore be 
made, dependent upon the type of test instrument 
used, for the loading effect of the voltmeter on the 
circuit. 

VIBRATOR TRANSF. 

Figure 5-Vibrator Power Unit Wiring 

Wave -Trap Adjustment 
With the receiver in operation using its normal 

antenna, tune station selector to the point at which 
the intermediate frequency interference is most in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the in- 
terference. 

Operation on 32 -Volt Farm Plants 
The recommended method for operating these re- 

ceivers from a 32 -volt Farm Lighting System is to con- 
nect the 6 -volt battery leads across a medium -duty 
6 -volt storage battery which is connected in series 
with a 100 -watt 32 -volt lamp and switch across the 
32 -volt system. This method will permit the battery 
to be charged at a rate of about 3 amperes. The 
6 -volt battery should be charged from the 32 -volt 
system about two-thirds the number of hours the re- 

ceiver is in operation to prevent the battery from 
becoming overcharged. It is recommended that a fre- 
quent check be made with a hydrometer as to the 
state of charge of the battery. The wiring should be 
made permanent so that no mistake could be made as 
to the proper battery polarity. 

In some cases, these receivers may be operated from 
a 6 -volt tap (ground side) on the 32 -volt battery 
system provided the interference radiated from the 
battery leads does not seriously affect reception. It 
will be necessary to extend the 4 -conductor battery 
leads of the receiver to the 32 -volt battery system and 
properly shield them to reduce radiation of inter- 
ference into the antenna. The extension of only a 
single pair of leads will cause excessive vibrator inter- 
ference in the filament circuits of the receiver. If the 
receiver is located some distance from the 32 -volt 
battery system, the radiation of interference and the 
resistance in the battery leads will result in unsatis- 
factory. operation of the receiver. This method of 
operation places an uneven load on the 32 -volt bat- 
tery system with a greater discharge occurring in three 
of the battery cells which may affect their life. 

If these receivers are operated directly from the 
32 -volt system by means of a series dropping resis- 
tance without the floating battery, excessive hum and 
interference will result. It is also impossible to recom- 
mend a value for the dropping resistance which will 
insure that the receiver will not be damaged under 
certain operating conditions of the lighting plant. 

A small capacitor (.05 mfd.) should be placed in 
series with the ground lead of the receiver to prevent 
shorting the 32 -volt system. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK 
NO 

DESCRIPTION 
LIST 

PRICE 
STOCK 

NO. DESCRIPTION 
LIST 

PRICE 

RECEIVER ASSEMBLIES 4836 Capacitor-.05 Mfd.-(C6, C20) .30 
5237 Bushing - Variable t u n i n g condenser 4841 Capacitor -0.1 Mfd.-(C25, C29, C34, 

mounting bushing assembly-Package C44) .22 
of 3 $0.43 4840 Capacitor -0.25 Mfd.-(C7, C8, C26, 

11223 Capacitor-Adjustable capacitor-(C15) .46 C36, C37) .30 
11292 Capacitor -22 MMfd.-(C1) .24 6832 Capacitor -4 Mfd.-(C30) .85 
11289 Capacitor -50 MMfd.-(C9). .26 11387 Capacitor -10 Mfd.-(C35). .86 
5116 Capacitor -175 MMfd.-(C23). .18 11645 Capacitor -10 Mfd.-(C24) 1.08 

11622 Capacitor -3000 MMfd.-(C13) .36 11639 Coil-Antenna coil-(L2, L3, L4, L5, C3, 
4439 Capacitor -3400 MMfd.-(C14) .35 C4) 2.40 
5107 Capacitor-.0025 Mfd.-(C27, C31, C32, 11640 Coil-Oscillator coil-(L6, L7, L8, L9, 

C33) .16 C11, C12) 2.46 
4868 Capacitor-.005 Mfd.-(C28) .20 11638 Condenser - Two -gang variable tuning 
5242 Capacitor-.005 Mfd.-(C22) .52 condenser (C5, C10) 3.05 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. 

DESCRIPTIONLIST PRICE 
STOCK 

No. 
DESCRIPTION 

LIST 
PRICE 

11648 Foot -Chassis foot and bracket assembly 
-Package of 2 

4840 
11387 

Capacitor -.25 Mfd.-(C40, C41) 
Capacitor -10 Mfd.-(C42) 

30 
.86 

11134 Resistor -16.5 ohms -Flexible type- 
(R16, R20) -Package of 5 

.64 11655 
11657 

Coil -Choke coil -(L14).. 
Reactor -Filter reactor -(L15) 

38 
96 

11611 Resistor -16.5 ohms -Flexible type- 
.68 11652 Reactor -(L17) 

Resistor-56 ohms -Carbon type -1/2 
1.28 

(R18, R19) -Package of 5 .68 watt -(R21, R22) -Package of 5.... 1.00 
11473 Resistor - 66 ohms - Flexible type - 4794 Socket -4 -contact socket for cable plug 

(R17) -Package of 5 .68 connector 15 
11650 Resistor - 4700 ohms -Carbon type- 4814 Socket -5 -contact vibrator socket .15 

11647 
1/10 watt -(R1) -Package of 5 

Resistor -5600 ohms -Carbon type -I/4 
.75 11653 Transformer -Vibrator transformer - 

(Ti) 6.50 
watt -(R15) -Package of 5 1.00 11656 Vibrator 5.92 

11726 Resistor -6800 ohms -Carbon type -I/4 MISCELLANEOUS ASSEMBLIES 
watt -(R4) -Package of 5 1.00 4289 Body -Fuse connector body -Package of 

5109 Resistor -12,000 ohms -Carbon type -/4 
watt -(R23) -Package of 5 1.00 

10 
four- 35 

11175 

11646 

5029 

11281 

5158 

Resistor -18,000 ohms -Carbon type -I/4 
watt- (R10 )-Package of 5 

Resistor -47,000 ohms -Carbon type -I/4 
watt -(R11) -Package of 5 

Resistor -56,000 ohms -Carbon type -I/4 
watt -(R3) -Package of 5 

Resistor -100,000 ohms -Carbon type- 
1/10 watt -(R2) -Package of 5 

Resistor -220,000 ohms -Carbon type- 

1.00 

1.00 

1.00 

.75 

11635 

11636 

4288 
11634 

Cable -Battery cable complete with 
contact male connector, fuse connector 
and two -contact pins -for table model 

Cable -Battery cable complete with four - 
contact male connector, fuse connector, 
and two contact pins - for console 
model 

Cap -Fuse connector cap -Package of 10 
Connector -Clip and strap connector 

2.30 

2.60 
.36 

11172 
1/4 watt -(R13) -Package of 5 

Resistor -470,000 ohms -Carbon type- 
1.00 

assembly for storage battery -Package 
of 2 .26 

4241 
1/4 watt -(R9, R12) -Package of 5... 

Resistor -1.5 megohms-Carbon type- 
1.00 6516 

11570 
Connector -Fuse connector -complete 
Connector -Four -contact male connector 

.16 

11626 
1/4 watt -(R14) -Package of 5 

Resistor -2.2 megohms-Carbon type- 
1.00 11337 

for battery cable 
Escutcheon -Station selector escutcheon 

bush 

.32 

.70 

11641 
11390 

3682 
3056 

4794 

4814 
4786 

11643 
11642 
11644 
5238 

11594 

11592 

11593 

11649 
11589 

10194 

1/4 watt -(R5, R8) -Package of 5... 
Shield -Antenna or oscillator coil shield. 
Shield -Intermediate frequency trans- 

former shield 
Shield-Radiotron (106 or 75) shield... 
Shield-Radiotron (34) shield -Package 

of 2 
Socket -4 -contact Radiotron (30 or 34) 

socket 
Socket -5 -contact Radiotron (49) socket 
Socket -6 -contact Radiotron (106 or 75) 

socket 
Switch -Power switch -(S6, S7) 
Switch -Range switch -(S1, S2, S3, S4) 
Switch -Tone control switch -(S5) 
Terminal -Antenna terminal board with 

clip, insulating strip and rivets 
Transformer -Audio driver and output 

transformer pack -(T2, T3) 
Transformer -First intermediate frequency 

transformer -(L10, L11, C16, C17) 
Transformer -Second intermediate Ire- 

quency transformer -(L12, L13, C18, 
C19, C21, R7) 

Trap -Wave trap -4L1, Cl, C2, R1) 
Volume control -(R6). 

DRIVE ASSEMBLIES 
Ball -Steel ball for drive assembly -Pack- 

age of 20 

1.00 
.34 

25 
.22 

.40 

.15 

.15 

15 
.60 

1.52 
.30 

.14 

4.10 

2.55 

2.'75 
1.15 

.85 

.25 

4286 

5023 
6614 
4290 

11346 

11455 

11637 

11658 

4678 

5210 

11348 

4284 

11349 

4285 

Ferrule -Fuse connector ferrule and - 

ing-Package of 10 
Fuse -15 Ampere fuse -Package of 5 

Glass -Station selector dial glass 
Insulator -Fuse connector insulator - 

Package of 10 
Knob -Station selector knob -Package of 

5 

Knob -Volume control, tone control, 
range switch or power switch knob - 
Package of 5 

Pin -Contact pin -for battery cable - 
colored black -Package of 5 

Pin -Contact pin -for battery cable - 
colored red -Package of 5 

Ring -Station selector dial glass retaining 
ring -Package of 5 

Screw -Chassis mounting screw assembly 
-Package of 4 

Screw -No. 8 -32x7/16 -in. headless cup 
ped point set screw -for knob, stock 
No. 11346 -Package of 10 

Spring -Fuse connector spring -Package 
of 10 

Spring -Retaining spring for knob, stock 
No. 11455 -Package of 5 

Washer -Fuse connector insulating washer 
-Package of 10 

REPRODUCER ASSEMBLIES 

.38 

.40 
.30 

.35 

75 

.48 

.10 

.10 

.34 

.16 

.32 

.30 

.15 

.22 

4422 Clutch -Tuning condenser drive clutch Table Model 
Cone cone (L9) -Package 

11674 
11651 

assembly -comprising drive shaft, balls, 
ring, spring and washers assembled... 

Dial -Station selector dial 
Drive -Variable tuning condenser drive 

assembly 

1.00 
.30 

1.84 

9539 

9540 

9538 

-Reproducer 
of 5. 

Magnet Assembly - Comprising cone 
bracket, core and magnet 

Reproducer -Complete 

4.30 

5.72 
7.65 

4520 Indicator - Station selector indicator 
pointer 18 

REPRODUCER ASSEMBLIES 
Console Model 

Cone -complete with 
4669 

11654 
4836 

Screw -No. 8.32x5/32in. set screw for 
condenser assembly -Package of 10 

POWER UNIT ASSEMBLIES 
Capacitor -.01 Mfd.-(C38, C39) 
Capacitor -.05 Mfd.-(C43). 

.25 

.16 
.30 

9432 

7820 

7819 

-Reproducer cone 
voice coil -(L9) 

Magnet -Cone housing and magnet 
assembly 

Reproducer -Complete 

1 88 

8.98 
12.18 
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1 2 Watts 

2 2 Watts 

Height 
Width 
Depth 

RCA VICTOR MODELS BT 7-8 AND BC 7-9 

Seven -Tube, Two -Band, Superheterodyne, Battery Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Type and Number of Radiotrons 1 RCA -106, 2 RCA -34, 2 RCA -30, 1 RCA -32, 1 RCA-19-Total, 7 

Total "A" Battery Current 0 68 Ampere 

Maximum "B" Battery Current 21 M. A. 

Tuning Ranges 540-1720 kc. and 5400-18000 kc. 

Maximum Undistorted Output 

Maximum Output 

Line-up Frequencies 460 kc., 600 kc., 1720 kc., and 18000 kc. 

PHYSICAL SPECIFICATIONS 
MODEL BT 7-8 MODEL BC 7-9 

181/2 Inches 39 Inches 
141/2 Inches 25 %2 Inches 

11 Inches 14%2 Inches 

These seven -tube, battery -operated, Superheterodyne 
receivers provide excellent reception of standard -wave 

and short-wave broadcasting stations. High sensitivity, 

excellent selectivity and good fidelity characterize their 
performance. Outstanding features include a perma- 
nent magnet dynamic type loudspeaker, two -point tone 
control, Class "B" output stage, vernier drive and excel- 

lent mechanical construction. The chassis is unusually 

accessible for repair or replacement of parts. Fuses 

in the "B" battery leads provide protection for the 

Radiotrons in event of short circuits. Battery connec- 

tions are by means of plugs. Figure 1 shows the sche- 

matic diagram, while Figure 2 shows the chassis wiring. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The circuit is of the superheterodyne type and con- 

sists of a combined oscillator -detector stage, two i -f 

amplifying stages, a combined, second detector and 
automatic volume control, a two -stage audio amplifier 
and a Class "B" output stage. A two -pole operating 
switch opens the "+A" and "-EB" battery leads when 
the switch is turned to the "off" position. 

The signal enters the receiver through a shielded 
antenna lead and is applied through the antenna trans- 
former to the grid circuit of the first detector which 
also serves as the local oscillator for producing a signal, 

460 kc. higher in frequency than the incoming signal. 

The combined signals after passing through the first 

detector produce the i -f signal. 

The i -f amplifier uses two RCA -34 Radiotrons in 
conjunction with three transformers. Two of the 
transformers are tuned very accurately to the i -f 
frequency (460 kc.) by means of suitable trimmer capa- 
citors. The third transformer is untuned and couples 
the output of the second stage to the input of the 
second detector, an RCA -30, the plate of which is 

grounded. 

Automatic volume control action is obtained from 
the voltage drop of a portion of the rectified signal 
across resistor R-9. The voltage drop constitutes the 
automatic bias voltage for the first detector and i -f 

stages and thereby gives the automatic volume control 
action of the receiver. 
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The volume control selects the desired amount of 
audio signal from the drop across R-9 and applies it 
to the grid circuit of the first audio stage, RCA -32. 

The output of the first audio stage is resistance 
coupled to the grid circuit of the RCA -30 driver stage, 
which is transformer coupled to the Class "B" out- 
put stage. The output stage utilizes the twin amplifier 
Radiotron RCA -19, which has two separate sets of 
elements and eliminates the necessity of having two 

SERVICE 
ALIGNMENT PROCEDURE 

To properly align this receiver, it is essential that 
a modulated R. F. oscillator of suitable frequency 
range such as Stock No. 9595, an output indicator, 
Stock No. 4317, and an alignment tool, Stock No. 
4160, be available. Figure 4 shows the location of 
the various line-up capacitors. 

I -F Tuning Adjustments 
The i -f amplifier comprises two stages including 

three transformers. The third transformer is untuned 
so that only a total of four circuits are to be adjusted. 
Refer to Figure 4 and proceed as follows: 

(a) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is heard. 
Set the volume control at maximum and con- 
nect a ground to the ground terminal. 
Connect the test oscillator output between the 
first detector control grid and chassis ground. 
Connect the output indicator across the voice 
coil of the loudspeaker and adjust the oscillator 
output so that, with the receiver volume control 
at maximum, a slight glow is obtained in the 
output indicator. 

(c) Adjust the secondary and primary of the second 
and then the first i -f transformers until a 
maximum deflection is obtained. The third 
transformer is untuned and does not require 
adjusting. Keep the oscillator output at a low 
value so that only a slight glow is obtained in 
the output indicator at all times. Go over these 
adjustments a second time, as there is a slight 
interlocking of adjustments. This completes the 
i -f alignment. 

(d) Connect Test Oscillator to antenna -ground ter- 
minals. Adjust wave trap trimmer, C-1, to give 
minimum receiver output. 

(b) 

R -F and Oscillator Adjustments 
The important points to remember are the need for 

using the minimum oscillator output to obtain an indi- 
cation in the output device with the volume control at 
its maximum position and the manner of obtaining 
the proper high -frequency oscillator and detector 
adjustments. 

The r -f line-up capacitors are located at the bottom 
of the coil assemblies instead of their usual position on 
the gang capacitor. They are all accessible from the 
bottom of the chassis except the 600 kc. series 
capacitor, which is accessible from the top of the 
chassis. Proceed as follows: 

separate tubes for a Class "B" output stage. The plate 
circuit of this tube is transformer coupled to the cone 
coil of the permanent magnet, dynamic loudspeaker. 

Plate, grid and filament voltages are supplied by 
individual batteries. Two +A leads are provided, one 
permitting operation on a 2 -volt storage cell and the 
other used for operation on a 2.5 -volt "Eveready Air 
Cell." 

DATA 
(a) Connect the output of the oscillator to the 

antenna and ground terminals of the receiver. 
Check the position of the dial pointer when 
the tuning capacitor plates are fully meshed. 
It should be coincident with the radial line 
adjacent to the dial reading of 540. 

ISII-F.AMP Zee 14. NIP 2,14-DET. DRIVER 
dAVC. 

Figure 3-Radiotron and Coil Locations 

(b) Then set the receiver band switch to its broad- 
cast position, the Test Oscillator at 1720 kc., 
and the dial pointer at 1720. Adjust the oscil- 
lator output so that a slight glow will be 
obtained in the output indicator when the 
volume control is at its maximum position. 
Adjust the two trimmers, C-35 and C-4, under 
the two r -f coils, see Figure 4, until a maximum 
output is obtained. Then shift the Test Oscil- 
lator frequency to 600 kc. The trimmer ca- 
pacitor, C-17, accessible from the top of the 
chassis, should now be adjusted for maximum 
output while rocking the main tuning capacitor 
back and forth through the signal. Then repeat 
the 1720 kc. adjustment. 

(c) Change the receiver range switch to its high 
frequency (short wave) position and tune the 
Station Selector to a dial reading of 18,000 kc. 
Adjust the Test Oscillator to this same fre- 
quency and regulate its output to give a slight 
indication on the output meter. Then adjust 
trimmer C-34 to the point giving maximum re- 
ceiver output. Two points may be found on 
the trimmer, C-34, which give this maximum. 
The one of least capacitance is correct and 
should be used. To assure that this point has 
been used, tune the receiver to a dial setting of 
17,080 kc. and increase the output of the Test 
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Oscillator. The "image" of the 18,000 kc. sig- 

nal will be received, if the adjustment of C-34 
has been properly made. No adjustments are 
to be made during the "image" check. 

Return the receiver tuning to 18,000 kc., re- 

adjust C-34 if necessary, and then tune the 
antenna trimmer, C-3, simultaneously rocking 
the tuning control backward and fcrward 
through the signal, until maximum output is 

obtained. Two positions of the trimmer may be 

found which give this condition-the one of 
maximum capacitance is correct. 

I33v 
3.0 

2.0e 

2D:ro. 
A2. 

A.V.C. 

7.5v.* 

©3.0v 20Kv 
Aurmo 

T©l Ov. O ®/30 v.* 

41v. 

%5 v. 0.3 M.A. 

SA S.o M.A. vA! 

05 v. 
2a M.A. 

s.0r. _ 

2 -LE 
iD AMPL.' 

C5G. 

ANT. 

r 

v 2.0v. 
1lI.F. 

135v. AMPI. 
29M. 

Q47.5v. 

Radiotron Socket Voltages 

Voltage and current values indicated at the Radio- 
tron socket contacts on Figure 4 form a reference basis 
for test of the receiver. It is to be noted that all volt- 
ages are given with respect to chassis -ground, excepting 
those appearing across the filaments (F -F). The values 
shown are obtainable when the receiver is in normal 
operating condition. They do not take into account 
inaccuracies caused by current consumed in the volt- 
meter used for the tests; the lower the voltmeter resist- 
ance, the lower the degree of accuracy. Allowances 
must therefore be made, dependent upon the type of test 
instrument used, for the loading effect of the voltmeter 
on the circuit. 

2N0 I.F. 
TRANS. 

Ei7 
600 K.C.1 

cl 
WAvt® 
TRAP 

® 

Sul). 
A O5C. 

67.5v 

5v* 

31E THESE VOLTAGES CANNOT BE 
MEASURED WITH ORDINARY 
VOLTMETER. 

Figure 4-Line-Up Capacitor Locations and Voltage Values at Socket Contacts 

Volume Control at Maximum-No Signal -135 Volt "B" Battery - 
4.5 and 7.5 -Volt Bias Batteries 

PLATE 
FUSE 

FL 

-RED 
GREEN --RED 

EEN 
CABLE ASSEMBLY 

8WE¿WEN 

áED 
BLACK- 
RED -TR. 

YELIAW 
YELLOW 

c-1 

,-REDHBLA 

BLACK 

I IAG 
Gg[(K 

0l 

FT4d liJ mtW 

145LUE IU -ACM -4.5) 
hYELLOW 
E+CI 

GREEN-- 
í Ya1 

I-1 

..--YELLOW 

2riELLOIY 

Figure 5-Battery Cable Connections 
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BT 7-8 and BC 7-9 
REPLACEMENT PARTS 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICK 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES quency transformer (L12, L13, C20, C21, 
C22) $2.35 

4427 Bracket -Volume control or tone control 4538 Transformer --Third intermediate frequency 
mounting bracket $0.18 transformer (L14, L15, R7, C45) 2.15 

4244 Cap -Grid contact cap -Package of 5 .20 
3861 Capacitor -Adjustable capacitor (C17) .78 DRIVE ASSEMBLIES 

11289 Capacitor -50 MMfd. (C10) .26 10194 Ball -Steel ball -Package of 20 .50 
3'794 Capacitor -100 MMfd. (C15, C20) .30 4422 Clutch -Tuning condenser drive clutch as - 

3981 Capacitor -300 MMfd. (C25) .30 sembly-comprising shaft, balls, ring, spring 
11413 Capacitor -360 MMfd. (C16) .22 and washers -assembled 1.00 
4801 Capacitor -2400 MMfd. (C12, C31, C32). .50 11342 Dial -Station selector dial .'72 

2749 Capacitor -2400 MMfd. (C26) .35 4586 Drive -Variable tuning condenser drive as - 

4529 Capacitor -2650 MMfd. (C33) .32 sembly-complete 2.42 
4439 Capacitor -3400 MMfd. (C11) .35 4520 Indicator -Station selector indicator pointer .18 

5196 Capacitor -0.035 Mfd. (C30) .18 4669 Screw -No. 8-32 %2" set screw for variable 
4883 Capacitor -0.01 Mfd. (C29) .20 condenser drive assembly -Package of 10 .25 

4S18 
4836 

Capacitor -0.05 Mfd. (C27) 
Capacitor -0.05 Mfd. (CS, C19, C23, C24) 

.S2 REPRODUCER 
48410 
4840 

Capacitor -0.1 Mfd. (C8, C28)9439 
Capacitor -0.25 Mfd. (C7) 

.22 

.30 
(TABLE MODEL-BTCERASSEMBLIES 

Cone -Reproducer cone -Package of 
7-8) 

p g 5- 
11344 Capacitor -8 Mfd. (C18) 0.00 (L16) 4.30 

4430 Coil -Antenna coil (L2, L3, L4, L5, C3, 
C4) 1.92 

9540 Magnet assembly -Comprising cone bracket, 
core, and magnet 5.72 

'7.65 
4432 Coil -Oscillator coil (L6, L7, L8, L9, C34, 9538 Reproducer -Complete -(L16) 

C35) 1.65 REPRODUCER ASSEMBLIES 
4539 Coil and shield assembly -Antenna trap (CONSOLE MODEL -BC 7-9) 

circuit 2.05 9432 Cone -Reproducer cone -complete with 
4504 Condenser -Two -gang variable tuning con- voice coil (L16) 1.88 

denser (C6, C9) 2.78 7820 Magnet -Cone housing and magnet as - 
11338 Volume control -(R9) 1.00 sembly 8.98 
5112 Resistor -1000 Ohms -Carbon type -14 7819 Reproducer -Complete -(L16) 12.18 

Watt -(R5) -Package of 5 1.00 
5029 Resistor Ohms type -1/4 MISCELLANEOUS ASSEMBLIES -56,000 -Carbon 

Watt -(R2, R7) -Package of 5 1.00 11343 Cable -Main battery cable complete with 
3118 Resistor -100,000 Ohms -Carbon type -1 three stock #11340 connectors, two stock 

Watt -(R1, R4, R6) -Package of 5 1.00 #11341, connectors, two stock #6516 fuse 
11323 Resistor -270,000 Ohms -Carbon type -%4 connectors, two stock #3748 fuses -ex - 

Watt -(R11, R12) -Package of 5 1.00 cept, less one stock #11339 switch 3.55 
5035 Resistor -560,000 Ohms -Carbon type -1/4 6516 Connector -Fuse connector .16 

Watt -(R13) -Package of S 1.00 11340 Connector -3 -contact male connector with 
11151 Resistor -2.2 Megohms-Carbon type -1A three small prongs -for "B" battery con - 

Watt -(R8, R10) -Package of 5 1.00 nections .24 
4521 Shield -Antenna, oscillator, or intermediate 11341 Connector -3 -contact male connector with 

frequency coil shield .42 two small and one large prong for "C" 
3942 Shield -First detector, oscillator Radiotron battery connections .24 

shield .18 11337 Escutcheon -Station selector escutcheon... .70 
7487 Shield -Second detector Radiotron shield .25 6176 Escutcheon -Off -on operating switch es - 
3056 Shield -First or second intermediate fre- cutcheon-Package of 5 .50 

quency, or first audio Radiotron shield- 3748 Fuse -1/4 ampere Fl -Package of 5 .40 
Package of 2 .40 6614 Glass -Station selector dial glass .30 

4532 Socket -4 -contact first audio Radiotron 3088 Knob -Operating switch knob and screw - 
socket - .28 Package of 5 .50 

6980 Socket -4 -contact intermediate frequency, 4449 Knob -Station selector, volume control, tone 
second detector or driver Radiotron or range switch knob -Package of 5 .60 
socket .20 4644 Resistor -.38 Ohms -Flexible type -Fila - 

4232 Socket -6 -contact first detector, oscillator ment series resistor -(R15) -Package of 
Radiotron socket .35 S .80 

4531 Socket -6 -contact output Radiotron socket. .30 4678 Ring -Dial glass retaining ring -Package of 
5053 Switch -Tone control switch (S6) .50 5 

11339 Switch -Operating switch -less knob (stock 3238 Screw -No. 6.40 1742" Knurled head screw 
#3088) and escutcheon (stock #6176)- for knob, stock 3088 -Package of 10 .25 
(SS, S7) .80 4945 Screw -Chassis mounting screw assembly - 

4437 Switch -Range switch (Si, S2, S3, S4) 2.35 Console Model .50 
4533 Transformer -Audio transformer pack corn- 4446 Screw -Chassis mounting screw assembly - 

prising driver and output transformer Table Model .28 
(Ti, T2) 3.98 4613 Screw -No. 8-32 Ms" headless set screw for 

4431 Transformer -First intermediate frequency station selector volume control, tone con - 
transformer -(L10, L11, C13, C14, C1S) 2.28 trol switch, or range switch knób-Pack- 

7840 Transformer --Second intermediate f re- age of 10 .25 

Printed in U. S. A. 
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RCA VICTOR MODEL C 9-4 

Nine -Tube, Three -Band, A -C, Superheterodyne, Console Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

FREQUENCY RANGES 

Band A 540- 1800 kc. 
Band B ... 1800- 6000 kc. 
Band C 6000-18000 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 
(6) RCA -6F5 Audio Amplifier 
(7) RCA -6F6 Power Output Amplifier 
(8) RCA -5Z3 Full Wave Rectifier 
(9) RCA -6E5 Tuning Indicator 

VOLTAGE AND FREQUENCY 

Rating A 105-125 volts, 50-60 cycles 

Rating B 105-125 volts, 25-60 cycles 

Rating C 100-130/140-160/195-250 volts, 40-60 cycles 

Power Consumption 105 watts 

Undistorted Output 2 watts 

Maximum Output 41/2 watts 
Loudspeaker 12 inch, Electrodynamic 
Voice Coil Impedance 21/a ohms at 400 cycles 

Intermediate Frequency 460 kc. 

ALIGNMENT FREQUENCIES 

Band A 600 kc. (osc), 1720 kc. (osc, ant, det) 
Band B 6132 kc. (osc, ant, det) 
Band C 18000 kc. (osc, ant, det) 

MECHANICAL SPECIFICATIONS 

Height 40 inches 
Width 26 inches 

Depth 121/2 inches 

Weight (Net) 52 pounds 

GENERAL FEATURES 

This instrument comprises a nine -tube chassis 
mounted in a console type cabinet. Its tuning ranges 
cover frequencies from 540 kc. to 18,000 kc. The 
following features are of outstanding interest:- 

Metal Tubes 

This receiver uses the new metal tubes which are 

much smaller in size than the corresponding glass types. 
The high frequency efficiency of these metal tubes is 
greater, because of the shorter lengths of leads, lesser 
interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have a 
standardized arrangement of connecting prongs. 
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Dial Drive 
An open face airplane type of dial is used. Each 

scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 

Tuning Indicator 
A cathode-ray tube is used as a means of visually 

CIRCUIT 
The circuit is based upon the Superheterodyne prin- 

ciple. The three ranges of tuning are covered by three 
sets of coils. A single r -f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i -f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA -6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA -6F5, and the output, an RCA -6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA -5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows:- 

Oscillator 

The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the line voltage varies. The 
action of the circuit is such that when the cathode 
emission tends to change with line voltage or because 
of other reasons, the variation of voltage drop in the 
plate and screen resistor restores the operating charac- 
teristics of the tube to normal and thus maintains con- 
stancy of the generated signal. 

Figure 3-Loudspeaker Wiring 

First Detector 
This stage has unusually good high frequency mixing 

efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 

indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 
built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 

FEATURES 

arrangement of the grids prevents degenerative diffi- 
culties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator and has no d -c bias. 

Compensated Volume Control 
The variation in response of the human ear with 

different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 

Range Switch 
The band change switch has several functions. It 

exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as well as long 
wave reception. 

Tone Control 
Provision is included for variable reduction of high 

frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 

Power System 
The power transformer has its primary winding 

capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 

Detection and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r -f, first detector and i -f tubes through suitable 
resistance -capacitance filter circuits. The second diode 
of the RCA -6H6 is used to supply residual bias for 
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these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d -c resistances only 
and where the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 

Alignment Procedure 

There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i -f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r -f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 

a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into, line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 

tubes. On application of signal energy above a certain 
level, however, the auxiliary bias diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 

DATA 

lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments re- 
quired:- 
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Figure 4-Coil and Radiotron Locations 

(I) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode -Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is nerennary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the "0" or ground terminal to the chassis. 
The "Ext. Sync." terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 
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Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 
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Figure 5-Alignment Apparatus Connections 

on the Oscillograph screen will be of sufficient size as 

to be accurately observable. Proceed further as fol- 

lows:- 

(a) 

(b) 

(c) 

Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band "A" and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
"B" amplifier to "Timing" and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to "Int." Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 

Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 kc. and set its 
modulation switch to "On". Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo - 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i -f 

transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 

sharply resonated to 460 kc. 

The Frequency Modulator should then be placed 

in operation and interconnected with the Full 
Range Oscillator by means of the special shielded 
patch cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its "Lo" position and turn the 
Oscillator modulation switch to "Off". Change 
the timing control of the Oscillograph to "Ext." 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
so as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
540 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately 1/2 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re -adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum ámplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 

necessary to keep the oscillographic image as low as 

is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:- 

Calibration 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 

the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 
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Band A 
(a) With the receiver range switch in its Band A 

position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on "Int." for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to "Ext." and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to "Off" 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves show on 
the Oscillograph and become coincident at their 
highest points. Adjust the trimmers.0-20, C-10 
and C-3 again, setting each to the point which 

'cod' 

produces the best coincidence and maximum 
amplitude of the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200-400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necpfflaary on the 
station selector inasmuch as the signal frequency 
is being "wobbled" by the Frequency Modulator 
to produce the same effect. 
After completing this adjustment the trimmer 
C-20 should be re -aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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Band B 

(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillograph 
should be adjusted for "Int." timing. Then 
adjust the oscillator trimmer C-18 to the point 
at which maximum amplitude of the image is 
obtained. Two points will be found for this 
trimmer which give such a maximum. The 
one of least capacitance is correct and should 
be used. This can be checked by tuning the 
"image" signal, which will be received at 5212 
kc. on the dial if the adjustment of C-18 has 
been properly made. An increase in test Oscil- 
lator output may be necessary for this test, how- 
ever, its frequency should not be changed from 
6132 kc. nor any trimmer adjustments made on 
the receiver. 

(b) Return the station selector to the 6132 kc. 
reading and align the detector, and antenna 
coil trimmers, C-9 and C-2 respectively, for 
maximum (peak) output as shown by the 
Oscillograph. No further adjustments are to 
he made on this band. 

Band C 
(a) Turn the range switch of the receiver to its 

Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modulation 
"On" and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper "image" signal by 
tuning the receiver to 17,080 kc. The 18,000 
kc. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the "image". No adjustments should be made 
during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 

(2) ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 

satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

I -F Alignment 

Connect the test Oscillator to the control grid cap of 
the i -f tube. Advance the volume control of the receiver 
to its full -on position. Tune the test Oscillator accurately 
to 460 kc, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscillator 
output during this adjustment so that the output indi- 
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Figure 7-Universal Power Transformer Connections 
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cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re -connect the Oscillator so that it will feed into the 
control grid circuit of the RCA -6L7 first detector 
Then tune the first i -f transformer trimmers C-24 
and C-25 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna -ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac- 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 kc. signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
output results from the combined operations. C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band B 
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must be aligned at 6132 kc. by tuning the test Oscil- 
lator to such a frequency and turning the station 
selector to the same dial reading. Tune the trimmer 
C-18 to produce maximum receiver output, using the 
setting of least capacitance which causes same. The 
presence of the proper "image" may be checked by 
tuning the receiver to 5212 kc. at which point the 
6132 kc. signal will be heard if the trimmer C-18 has 
been properly set to the position of least capacitance 
for maximum (peak) output. It may be necessary 
to increase the Oscillator output for this check. No 
adjustments are to be made. Return the station selector 
to the 6132 kc. dial marking and trim capacitors C-9 
and C-2 for maximum receiver output. No other ad- 
justments are necessary on Band B. Change the re- 
ceiver so that it is operative and the dial reads 18,000 
kc. on the "C" Band. Tune the test Oscillator to this 
same frequency. Then adjust the oscillator trimmer 
C-16 to produce maximum (peak) output. Two posi- 
tions of this trimmer will be found which conform 
with this requirement. The one of least capacitance 
is correct. Check for the presence of "image" response 
at 17,080 kc. by shifting the receiver tuning If it 
is received at such a point, the trimmer C-16 has been 
correctly adjusted to the right peak. No adjustments 
are to be made during this check. Tune the receiver 
back to the 18,000 kc. dial marking, re -adjust C-16 if 
necessary, and then tune the detector and antenna 
capacitors C-1 and C-8 for maximum receiver output. 
No further adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or leas than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 
ity. 

Universal Transformer 
The transformer used on some models of these re- 

ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK DESCRIPTION 
LIST 

PRICE 
STOCK 

NO. 
DESCRIPTION LISTNo. 

PRICE 

RECEIVER ASSEMBLIES 5215 Coil-Antenna coil (A and C Bands)- 
(L1, L2, L5, L6, Cl, C3) $2.32 

4427 Bracket-Volume control or high frequency 5245 Coil-Antenna coil (B Band)-(L3, L4, 
torre control mounting bracket..... .. $0.18 C2) 1.58 

5237 Bushing-Variable tuning condenser mount- 5216 Coil-Detector coil (A and C Bands)- 
ing bushing assembly-Package of 3... .43 (L7, L8, L11, L12, C8, C10) 2.34 

11350 Cap-Contact cap-Package of 5....., .. .20 5246 Coil-Detector coil (B Band)-(L9, L10, 
11223 Capacitor-Adjustable capacitor (C19)... .46 C9) 1.62 
11292 Capacitor -22 MMfd. (C7) .24 5217 Coil-Oscillator coil (A and C Bands) - 
11321 Capacitor -33 MMfd. (C33) .26 (L13, L15, C16, C20) 2.20 
11289 Capacitor -50 MMfd. (Cl l) .26 5247 Coil-Oscillator coil (B Band)-(L14, C18) 1.44 
11291 Capacitor -115 MMfd. (C21) .24 11214 Condenser -3 -gang variable tuning con - 
5116 Capacitor -175 MMfd. (C35) .18 denser (C5, C14, C22) 4.20 
4409 Capacitor -1120 MMfd. (C38) .35 11238 Tone Control-High frequency 'tone con - 

11288 Capacitor -1225 MMfd. (C17) .30 trol (R20) .96 
11287 Capacitor -4500 MMfd. (C15)......... .30 11237 Volume Control-(R11). 1.20 
4868 Capacitor -0.005 Mfd. (C34, C44)...... .20 4340 Lamp-Dial lamp-Package of 5 .60 
4624 Capacitor -0.01 Mfd. (C32) .54 11710 Lead-Shield lead for antenna .40 
4858 Capacitor -0.01 Mfd. (C37) .25 8041 Plate-R.F. or I.F. coil shield locking plate 
5196 Capacitor -0.035 Mfd. (C43) .18 -Package of 2 .12 
4836 Capacitor -0.05 Mfd. (C4, C13, C26)... .30 11244 Resistor-Voltage divider resistor, compris - 
4886 Capacitor-.05 Mfd. (C51) .20 ing one 7500 ohm and one 9200 ohm 
4885 Capacitor -0.1 Mfd. (C6, C12, C27) .28 section-(R18, R19) 1.08 
5170 Capacitor -0.25 Mfd. (C23, C28, C36, C50) .25 11329 Resistor-Voltage divider resistor, compris - 

11240 Capacitor -10 Mfd. (C39). 1.08 ing one 148 ohm, one 32 ohm and one 
5212 Capacitor -18 Mfd. (C40) 1.16 85 ohm section-(R15, R16, R17).. .52 

11272 Clamp-Antenna cable clamp - Located 5112 Resistor Type 1/4 -1000 ohm-Carbon - 
Watt-(R2)-Package of 5 near antenna terminal .10 1.00 
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REPLACEMENT PARTS-coNT'D 
STOCL DESCRIPTION 

No. 
LIST 

PRICE 
STOCK DESCRIPTION 

LIST 
PRE 

5114 Resistor -15,000 Ohm -Carbon Type -1 4669 Screw -No. 8.32.5/32" set screw for vari-- 
Watt -(R5) $0.22 able condenser drive assembly -Package 

11300 Resistor -33,000 Ohm -Carbon Type-IAio of 10 $0.25 
Watt -(R4) -Package of 5 .75 4377 Spring -Band indicator operating arm spring 

5033 Resistor -33,000 Ohm -Carbon Type -1 -Package of S .25 
Watt -(R51) -Package of 5 1.10 4378 Stud -Band indicator operating arm stud 

11322 Resistor -39,000 Ohm -Carbon Type -1/4 and nut assembly -Package of S .25 

5029 
Watt -(R10) -Package of 5 

Resistor -56,000 Ohm -Carbon Type -1/4 
1.00 

MISCELLANEOUS ASSEMBLIES 

Watt -(R13) -Package of 5 1.00 11191 Bracket -Tuning Lamp mounting bracket - 
3118 Resistor -100,000 Ohm -Carbon Type -IA Less Clamp 11192 .12 

Watt -(R1, R3, R6, R50) -Package of 5. 1.00 11331 Cable -Tuning Lamp Cable - Complete 
11323 Resistor -2'70,000 Ohm -Carbon Type -1/4 with socket 1.28 

Watt -(R12) -Package of 5 1.00 11192 Clamp -Tuning Lamp Mounting Clamp - 
11172 Resistor -4'70,000 Ohm -Carbon Type -1/4 Less Bracket 11191 .12 

Watt -(R14) -Package of 5 1.00 11276 Escutcheon -Tuning Lamp Escutcheon.... .40 
11151 Resistor -2.2 Megohms-Carbon Type -1/4 11337 Escutcheon -Station selector escutcheon .... .70 

Watt -(R9, R52, R53) -Package of 5 1.00 6614 Glass -Station selector dial glass .30 

5249 Shield -Antenna, detector or oscillator coil 11346 Knob -Station selector knob -Package of 5. .75 

shield . .20 11347 Knob -Volume control, tone control, range 

5250 Shield -Intermediate frequency transformer switch or power switch knob -Package 
shield .22 11246 of 5 .75 

11213 
. 

Shield -Rectifier Radiotron shield .25 Foot -Chassis mounting foot and bracket 
assembly -Package of 2 .76 

11222 
4794 

Socket -Dial lamp socket 
Socket -4 -contact rectifier Radiotron socket 

.18 

.15 11382 Resistor -1 Megohm-Carbon Type-I'io 
Watt -(R54) -Package of 5 

11313 
11198 
11236 

Socket -S -contact Radiotron socket 
Socket -7 -contact Radiotron socket 
Switch -Band switch (SI, S2, S3, S4, SS, 

.18 

.15 4678 Ring -Spring retaining ring for dial glass - 
Package of 5 

.75 

.34 

S7, S8, S9, 510, 511) S6,11133 2.44 5210 Screw -Chassis mounting screw assembly - 
Package of 4 .16 

5238 
Switch -Power switch -(S12) 
Terminal -Antenna terminal clip assembly 

.62 11348 Screw -No. 8-32-7/16" hstockss ed 

11216 11216 Transformer -First intermediate frequency 
.14 knob, 

13cu4p- 
point screw for stock 1;11346- 
Package of 10 .32 

11239 
(L16, L17, C24, C25) 

Transformer -Second intermediate frequency 
2.15 11381 Socket -Tuning Lamp Socket and Cover.. 

Spring for knob, 
.45 

transformer -(L18, L19, C29, C30, C31, 
R7, R8) 2.72 

11349 -Retaining spring stock 
$11347 -Package of 5 .15 

11330 Transformer -Power transformer -105.125 REPRODUCER ASSEMBLIES 
volts -50,60 cycles (T1) 5.52 11232 Board -Terminal board assembly with two 

11242 

11243 

Transformer -Power transformer -10S-125 
volts -25.60 cycles 

Transformer -Power transformer -100.130, 
6.52 11231 

8060 

lead wire clips 
Bolt -Yoke and core assembly bolt and nut 
Bracket -Output transformer mounting 

.18 
.16 

140.160, 195.250 volts -40-60 cycles... 4.64 bracket 14 

11257 Clamp -Cone -enter suspension clamping 
DRIVE ASSEMBLIES nut and screw assembly -Package of 5 .25 

11254 Coil -Field coil -L20 2.00 
4362 Arm -Band indicator operating arm .28 11233 Coil -Hum neutralizing coil -L21 .30 

10194 Ball -Steel ball -Package of 20 25 11258 Cone -Reproducer cone -L22 -Package of 
4422 Clutch -Tuning condenser drive clutch as, 5 3.85 

sembly-comprising drive shaft, balls, 5118 Connector -3 -contact male connector for re 
ring, spring and washers -assembled.... 1.00 producer .25 

11328 Dial -Dial scale .68 5119 Connector -3 -contact female connector plug 
11252 Drive -Variable tuning condenser drive for reproducer cable .25 

assembly 1.88 9619 Reproducer -Complete 6.05 

4520 Indicator -Station selector indicator pointer. .18 11253 Transformer -Output transformer -T2 
"C" 

1.56 

11226 Indicator -Band indicator pointer assembly11230 
comprising indicator pointer, arm, link 

Washer -"Binders board" washer used 
to hold field coil assembly .18 

and stud .20 
3993 Screw -No. 6-32-5/32" square head set 

screw for band indicator operating arm - 
Package of 10 .25 
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RCA VICTOR MODELS C 9-6 and T 9-9 
Nine -Tube, Three -Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

FREQUENCY RANGES 

Band X 
Band A 
Band C 

140 
540 

5,700 

Electrical 

kc.- 410 kc. 
kc.- 1,800 kc. 
kc.-18,000 kc. 

Specifications 
ALIGNMENT FREQUENCIES 

Band X 150 kc. (osc.), 400 kc. (osc., ant., det.) 
Band A ....600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
Band C 18,000 kc. (osc., ant., det.) 

Intermediate Frequency 460 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 

(5) RCA -6H6 Second Detector and A.V.C. 
(6) RCA -6F5 Audio Amplifier 
(7) RCA -6F6 Power Output Amplifier 
(8) RCA -5Z3 Full Wave Rectifier 
(9) RCA -6E5 Tuning Indicator 

POWER SUPPLY RATINGS 

Rating A 105-125 volts, 
Rating B 105-125 volts, 
Rating C 100-130/140-160/195-250 volts, 

LOUDSPEAKER 

Type Electrodynamic 
Voice Coil Impedance 21/4 Ohms at 400 Cycles 

50-60 
25-60 
40-60 

cycles, 
cycles, 
cycles, 

105 
105 
105 

watts 
watts 
watts 

POWER OUTPUT RATINGS 

Undistorted 2 Watts 
Maximum 41/2 Watts 

Mechanical Specifications 
Model C 9-6 Model T 9-9 

Height 40 inches 22+1ç inches 

Width 26 inches 161/2 inches 
Depth 121/2 inches 117/8 inches 
Weight (Net) 55 pounds 39 pounds 
Weight (Shipping) 72 pounds 50 pounds 
Chassis Base Dimensions 141/2 inches x 9 inches x 31/2 inches 

General 
These two models each employ the same nine -tube 

chassis. The table model (T 9-9) uses an 8inch 
dynamic speaker and the console model (C 9-6) uses 
an improved 12 -inch dynamic speaker. 

Metal Tubes 

The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended -range receivers because of their 
efficient shielding and their favorable internal char- 
acteristics. 

Dial Drive 
An open face airplane -type of dial is used. Each 

scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 

Features 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 -to -1 or 10 -to -1 ratio available between the 
tuning knob and condenser drive shaft. 

Tuning Indicator 
A cathode-ray tube is used as a means of visually 

indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray sec- 

tion built in the same glass envelope. The cathode- 
ray section consists of a conically shaped luminescent 
screen, upon which a pattern is formed by an effect 
of the detected signal after said effect has been ampli- 
fied by the amplifier section which is fed from the 
detector diode circuit. The size of the patterns is de- 
termined by the strength of the signal voltage, so 
that any change of tuning may be readily observed in 
order to facilitate tuning to exact resonance. 
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CIRCUIT FEATURES 

The circuit is based upon the Superheterodyne 
principle. The three ranges of tuning are covered by 
three sets of coils. A single r -f stage provides the 
desired selectivity and gain ahead of the hexode first - 
detector tube. The oscillator stage operates separately 
from the first detector. A single stage i -f system is 
employed. Its basic frequency is 460 kc. Diode de- 
tection is performed by a double diode RCA -6H6 
Radiotron. Automatic volume control is provided by 

RECT 

AUDIO 2ND DEr &AV.C. OSC. I -F AMP 

Figure 3-Radiotron and Coil Locations 

this same tube. The audio system consists of two 
stages, the driver, an RCA -6F5, and the output, an 
RCA -6F6. High voltages for plate, screen, and bias 
supplies are obtained from an RCA -5Z3 full -wave 
rectifier through an efficient filter. The field of the 
loudspeaker acts as a reactor in the filter circuit. Fur- 
ther details of the circuit are as follows: 

Oscillator 
The oscillator circuit has extreme stability of fre- 

quency and good uniformity of output over the tun- 
ing ranges. These qualities assure that the tuning of 
the receiver will not drift as the line voltage varies. 
The action of the circuit is such that when the cath- 
ode emission tends to change with line voltage or 
because of other reasons, the variation of voltage drop 
in the plate and screen resistor restores the operating 
characteristics of the tube to normal and thus main- 
tains constancy of the generated signal. 

First Detector 
This stage has unusually good high frequency mix- 

ing efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol -grid and the oscillator voltage is fed in on a sec- 

ond control -grid, a screen -grid separating the two. 
The arrangement of the grids prevents degenerative 
difficulties, particularly at the higher frequencies. The 

SERVIC 

The various diagrams of this booklet contain such 
information as will be needed for servicing the re- 

ceiver. The ratings of all resistors, capacitors, coils, 
etc., are indicated adjacent to the symbols signifying 
these parts on the diagrams. The coils, reactors, and 

second grid is direct -connected to the cathode of the 
oscillator and has no d -c bias. 

Compensated Volume Control 
The variation in response of the human ear with 

different degrees of volume is compensated for by a 

resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acous- 

tically tapered potentiometer which provides equal 
changes of sound intensity for the listener per de- 

gree of rotation. 
Range Switch 

The band -change switch has several functions. It 
exchanges the antenna, detector, and oscillator coils 

in order to select the range desired. At the same 
time, it shorts out the unused coils so as to eliminate 
their absorptive effects. It also varies the fidelity by 
shorting a coupling condenser in the audio system to 
provide the. desired reproduction for short-wave as 

well as long -wave reception. 
Tone Control 

Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the out- 
put transformer, the resistor being the variable ele- 

ment. As it is decreased, the high -frequency response 
limit is lowered. 
Power System 

The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate 
into the line. Rectification is performed in the usual 
manner by a full -wave tube. 

Detection and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 twin 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which re- 

sults from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control - 
grid bias to the r -f, first -detector, and i -f tubes 
through suitable resistance -capacitance filter circuits. 
The second diode of the RCA -6H6 is used to supply 
residual bias for these controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current, which flows through R-9 
and R-8, thereby maintaining the desired minimum 
operating bias on such tubes. On application of sig- 

nal energy above a certain level, however, the 
auxiliary bias diode ceases to draw current and the 
a.v.c. diode takes over the biasing function. 

E DATA 
transformer windings are rated in terms of their d -c 

resistances only. Ratings of less than one ohm are 
generally omitted. Identification titles such as R-3, 
L-2, C-1, etc., are provided for reference between 
the illustrations and replacement parts. 
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Alignment Procedure 
The extensive frequency range of this receiver 

necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied, the normal performance of the instru- 
ment will be obtained. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for this particular instrument is illus- 
trated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of 
output indication and the other follows former pro 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to he preferred, 
since greater accuracy is possible from the type of in- 
dication afforded. There are no approximations neces- 
sary as with the meter or aural method, but each ad- 
justment can be made with excellent precision. Both 
methods are hereinafter outlined so that alignment 
operations may he made according to the equipment 
available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an in- 
strument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a 
small brass cylinder at one end and a core of finely di- 
vided iron at the other. It may be inserted into a tuned 
coil while a signal of the normal resonant frequency is 
being supplied to such coil to obtain an indication of the 
tuning. Holes are provided at the top of the r -f shield 
cans for entrance of the Wand. The presence of either 
end of the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or de- 
crease in signal level. If there is a decrease of output 
when either end is inserted, the tuning is correct and 
will require no adjustment. However, should there be 
an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or ca- 
pacitance is indicated as necessary to bring the circuit 
into line. The trimmer involved should therefore be in- 
creased accordingly. If the brass cylinder end causes an 
increase in output while the iron end causes a decrease, 
reduction of inductance will be necessary to place the cir- 
cuit in alignment. This is equivalent to decreasing the 
trimmer concerned. The following tabulation gives the 
various changes and the adjustments required: 

WAND SIGNAL 

J Brass Decrease 1 
l Iron Decrease f 
S Brass Increase l 
l Iron Decrease f 
{Brass Decrease 

Iron Increase 

TRIMMER 

None 

Decrease 

Increase 

CATHODE-RAY ALIGNMENT 

Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 

No. 9545 Cathode -Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with 
the Oscillograph in order to make possible the visual 
representation of the resonant characteristic of the 
circuit being tuned on the cathode-ray fluorescent 
screen. 

I -F Trimmer Adjustments 

The four trimmers of the two i -f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer 
aligned secondly. For such a process, it is necessary 
to feed the output of the Full -Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode -Ray Oscil- 
lograph. The proper point of connection of the Os- 
cillograph is with its vertical "high" input terminal 
attached to the junction of R-7, R8 and R9 as illus- 
trated in Figure 6, and with the "0" or ground ter- 
minal to the chassis. The "Ext. Sync." terminals of 
the Oscillograph should be connected to the Fre- 
quency Modulator as shown by Figure 4. A .001 
mfd. capacitor installed in series with the Oscillator 
"Ant." lead will prevent the voltages of the stage 
under alignment from becoming upset. The vertical 
"A" amplifier should be "On" for the ensuing ad- 
justments and the gain control kept at its maximum 
position. For each adjustment, the Oscillator output 
need be regulated so that the image obtained on the 

TO DETECTOR-, , TMV-122 - B 
OUTPUT CATHODE RAY 

TO CHASSIS OSCILLOGRAPH 
GROUND -r^ 

SHIELD 

110-120 V. 

YO 9 
b0 -6O 

o ow,. 
VERTICAL INPUT 

eQ ® ̀10 

110 -120 V. 

50- 60 

G 

IST DET., 

IST I.F., OR 

2.4o1.F. TUBE 

RECEIVER 
CHASSIS 

TMV-128-A TMV-97-C 
FREQUENCY MODULATOR TEST OSCILLATOR 

Figure 4-Alignment Apparatus Connections 

Oscillograph screen will be of sufficient size as to be 
accurately observable. Proceed further as follows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 
lector to a point where no interference will be 
picked up, shorting the antenna and ground 
terminals if necessary. Set the Oscillograph 
horizontal "B" amplifier to "Timing" and con - 
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trol its gain so that the luminescent spot sweeps 
a straight line trace completely across the 
screen. Place the timing control to "Int." Ad- 
just the intensity and focusing controls of the 
Oscillograph to produce the correct size and 
strength of the spot. 

(b) Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA -6K7 
i -f tube and chassis ground as shown typically 
by Figure 4. Tune the Oscillator to 460 kc. 
and set its modulation switch to "On". Regu- 
late its output until the signal produces a 
wave pattern on the Oscillograph screen, ad- 
justing the Oscillograph controls to give the 
desired number of cycles. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. 
Then carefully tune the two trimmers C-29 
and C-30 of the second i -f transformer to pro- 
duce maximum amplitude (vertical deflection) 
of the oscillographic image. Under this con- 
dition the transformer will be sharply reson- 
ated to 460 kc. 

(c) The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full -Range Oscillator by means of the 
special shielded patch cord. Figure 4 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its "Lo 
position and turn the Oscillator modulation 
switch to "Off", Change the timing control of 
the Oscillograph to "Ext." and place the range 
switch to its No. 2 position. Then carefully 
shift the tuning of the Oscillator so as to in- 
crease its frequency, until two distinct and 
similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will he found to 
occur at an Oscillator setting of approxi- 
mately 540 kc. They will be identical in 
shape but appearing in reversed positions. Ad- 
just the frequency control of the Oscillograph 
in order to cause the waves to conform with 
the above requirements and to make them re- 
main motionless on the screen. This will re- 
quire a setting of approximately 1/2 clockwise 
rotation of the frequency control. The trim- 
mers C-29 and C-30 should then be re -ad- 
justed so that the two curves move together 
and become exactly coincident throughout 
their lengths, maintaining the maximum ampli- 
tude at which this condition can be brought 
about. 
Leaving the equipment connected and ad- 
justed as in (c), change the Oscillator output 
to the control -grid cap of the RCA -6L7 first - 
detector tube. Then adjust the first i -f trans- 
former trimmers C-24 and C-25 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 

(d) 

tuning characteristic of the i -f system. Each 
trimmer of the entire group should then be 
checked to assure that it is in correct align- 
ment as indicated by the degree of coincidence 
and relative amplitude of the image on the 
Oscillograph screen. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and os- 

cillator coil trimmers are shown by Figure 6. The 
test Oscillator should be removed from connection 
with the i -f system and its output connected to the 
antenna -ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillo - 
graph at the second detector. During the following 
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Figure Figure 5-Loudspeaker Wiring 

adjustments, the Oscillator output should be regu- 
lated as often as is necessary to keep the oscillo - 
graphic image as low as is practically "observable. Ad- 
herence to such a procedure will obviate the broad- 
ness of tuning that would result from a.v.c. action on 
a stronger signal. Proceed with the adjustments as 
follows: 

Calibration 

Set the receiver range switch to Band A and ro- 
tate the station selector until the tuning condenser 
plates are in full mesh (maximum capacitance). 
Then move the main dial pointer until it points ex- 
actly to the horizontal line at the low frequency end 
of the Band A scale. 

Band A 
(a) With the receiver range switch in its Band A 

position, tune the station selector until the dial 
pointer is at a reading of 1,720 kc. Adjust 
the test Oscillator to 1,720 kc. (modulation 
"On" and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector, and antenna trimmers C-20, 
C-10 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
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Oscillograph on "Int." for this operation. 
After each trimmer has been peaked, the Os- 
cillograph timing control should be set to 
"Ext." and the Frequency Modulator placed 
into operation with its connections to the Os- 
cillator and Oscillograph made in accordance 
with Figure 4. Turn the modulation switch of 
the Oscillator to "Off" and retune the Oscil- 
lator (increase frequency) until the forward 
and reverse waves show on the Oscillograph 
and become coincident at their highest points. 
Adjust the trimmers C-20, C-10 and C-3 again, 
setting each to the point which produces the 
best coincidence and maximum amplitude of 
the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modula- 
tion "Off") until the two similar forward and 
reverse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal fre- 
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quency is being "wobbled" by the Frequency 
Modulator to produce the same effect. 

After completing this adjustment, the trimmer 
C-20 should be realigned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 

Band X 

(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On") . Place the receiver range 
switch to its Band X position and tune the 
station selector until the dial pointer reads 
exactly 400 kc. Adjust the Oscillograph tim- 
ing control to "Int." Then align each of the 
trimmers C-18, C-9 and C-2 to the point pro- 
ducing maximum output at the Oscillograph. 
Place the Frequency Modulator in operation 
and attach it to the test Oscillator by means 
of the shielded cable. Change the Oscillo - 
graph timing to "Ext." Increase the frequency 
of the Oscillator (Modulation "Off") until 
the two forward and reverse waves appear and 
become coincident at their highest point, ap- 
proximately at 462 kc. These waves may 
be made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
(No. 2 position) and frequency control (mid - 
position). Readjust the three trimmers C-18, 
C-9 and C-2 to give maximum amplitude and 
complete coincidence of the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
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lator disconnected. Tune this signal on the 
receiver, which should be set to the Band X 
setting, disregarding the dial reading at which 
the signal is best received. Then intercon- 
nect the Frequency Modulator with the Os- 
cillator and retune the latter to the point at 
which the two similar waves appear on the 
screen. Adjust the trimmer C-47 for maxi- 
mum amplitude of the wave images. Rocking 
of the tuning condenser will not be necessary 
for this operation as such is duplicated by the 
Frequency Modulator. Repeat the alignment 
of C-18 as in (a) to correct for any error 
brought about by the adjustment of C-47. 

Band C 

(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to 18,000 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
regulate its ouput to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper "image" signal by 
tuning the receiver to 17,080 kc. The 18,000 
kc. signal of the Oscillator will he received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the "image". No adjustments should be 
made during this check. 
Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to he made on this band. 

(b) 

OUTPUT INDICATOR ALIGNMENT 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

I -F Alignment 

Connect the test Oscillator to the control -grid cap 
of the i -f tube. Advance the volume control of the re- 
ceiver to its full -on position. Tune the test Oscillator 
to 460 kc. and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscil- 
lator output during this adjustment so that the out- 
put indication is as small as can be conveniently ob- 
served. After completing the adjustments of these 
trimmers, reconnect the Oscillator so that it will feed 

into the control -grid circuit of the RCA -6L7 first 
detector. Then tune the first i -f transformer trim- 
mers C-24 and C-25 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advis- 
able to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be con- 
nected to the antenna -ground terminals of the re- 
ceiver and the manual volume control kept at its 
maximum position. For each adjustment the Oscil- 
lator output should be maintained as low as possible 
in order to avoid broadness of tuning which would 
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result from a.v.c. action on a stronger signal. Band A 
should be aligned by supplying a 1,720 kc. signal to 
the receiver, tuning the station selector to a dial 
reading of 1,720 and adjusting the trimmers C-20, 
C-10 and C-3 to produce maximum receiver output. 
The Oscillator should then be shifted to 600 kc. and 
the receiver tuned to resonate this signal, disregard- 
ing the reading at which it is best received. Trim- 
mer C-19 must then be adjusted, simultaneously while 
rocking the station selector backward and forward 
through the signal until the maximum output results 
from the combined operations. C-20 should be re- 
checked to assure that its adjustment has not changed 
because of the trimming of C-19. Band X must be 
aligned at 400 kc. and 150 kc. Tune the test Oscil- 
lator to 400 kc. and turn the receiver dial to the same 
reading. Adjust trimmers C-18, C-9 and C-2 for 
maximum (peak) receiver output. Then shift the 
Oscillator to 150 kc. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it 
is best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum receiver output 
results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 kc. on the "C" Band. Tune the 
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test Oscillator to 18,000 kc. Then adjust the oscil- 
lator trimmer C-16 to produce maximum (peak) out- 
put. Two positions of this trimmer will be found 
which conform with this requirement. The oñe of 
least capacitance is correct. Check for the presence 
of "image" response at 17,080 kc. by shifting the re- 
ceiver tuning. If it is received at such a point, the 
trimmer C-16 has been correctly adjusted to the right 
peak. No adjustments are to be made during 
this check. Tune the receiver back to the 18,000 
kc. dial marking, readjust C-16 if necessary, and then 
tune the detector and antenna capacitors C-1 and 
C-8 for maximum receiver output. No further ad- 
justments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. 
The voltages given are actual operating values and 
do not allow for inaccuracies which may be caused by 
the`loading effect of a voltmeter's internal resistance. 

This resistance should be duly considered for all 
readings. The amount of circuit resistance shunting 
the meter during measurement will determine the 
accuracy to be obtained, the error increasing as the 
meter resistance becomes comparable to or less than 
the circuit resistance. For the majority of readings, 
a meter having an internal resistance of 1,000 -ohms - 
per -volt will be satisfactory when the range used for 
each reading is chosen as high as possible consistent 
with good readability. 

Standard Transformer 
The transformer used on some models of this in- 

strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7. 

Phonograph Attachment 
A terminal board is provided for connecting a 

phonograph attachment into the audio amplifying 
circuit. Two typical methods of connection are 
shown on the schematic diagram, Figure 1. The 
radio volume control must be set to minimum when 
using phonograph. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. 

List DESCRIPTION Price 

RECEIVER ASSEMBLIES 4748 Clamp -Capacitor mounting clamp as- 
Stock No. 11248 sembly-for11598 $0.15 

Board -Three -terminal phonograph 
beazd terminal4427 $0 22 

5215 Coil -Antenna coil (A and C Bands)- 
La, 2.32 

Bracket -Volume control or high-fre-( g 11325 Coil-AntennaL2, coilL6, (X 
an3) 

Band) -(L3, L4, 
quency tone control mounting bracket .18 C2) 1.56 

5237 Bushing -Variable tuning condenser 5216 Coil -Detector coil (A and C Bands) - 
mounting bushing assembly -Package (L7, L8, Lit, L12, C8, C10) 2.34 
of 3 .43 11326 Coil -Detector coil (X Band) -(L9, L10, 

11350 Cap -Contact cap -Package of 5 .20 C9) 1.60 
11223 
11256 

Capacitor -Adjustable capacitor (C19). 
Capacitor -Adjustable capacitor (C-47) . 

.46 

.48 5217 Coil -Oscillator coil (A and C Bands) - 
11292 Capacitor -22 MMfd. (C7) .24 (L13, L15, C16, C20) 2.20 

11321 Capacitor -33 MMfd. (C33) .26 11327 Coil -Oscillator coil (X Band) -(L14, 
11289 Capacitor -50 MMfd. (C11) .26 L23, C18) 1.44 
11291 Capacitor -115 MMfd. (C21) .24 11214 Condenser -Three -gang variable tuning 
5116 Capacitor -175 MMfd. (C35) .18 condenser (C5, C14, C22) 4.20 

11290 Capacitor -400 MMfd. (C48) .25 11697 Cover -Phonograph terminal board cover .12 
11269 Capacitor -800 MMfd. (C46) .30 4340 Lamp -Dial lamp -Package of 5 .60 
4409 

11287 
Capacitor -1120 MMfd. (C38) 
Capacitor -4500 MMfd. (C15) 

.35 

.30 
8041 Plate-R.F. or I.F. coil shield locking 

4868 Capacitor-.005 Mfd. (C34) .20 plate -Package of 2 .12 

4838 Capacitor -.005 Mfd. (C44) .20 11244 Resistor -Voltage divider resistor, corn - 
4624 Capacitor -.01 Mfd. (C32) .54 prising one 7500 -ohm and one 9200- 
4858 Capacitor -.01 Mfd. (C37. C49) .25 ohm sections (R18, R19) 1.08 

5196 Capacitor -.035 Mfd. (C43) .18 11245 Resistor -Voltage divider resistor, corn - 
4886 Capacitor -.05 Mfd. (C50) .20 prising one 148 -ohm, one 32 -ohm, and 
4836 Capacitor -.05 Mfd. (C4, C13, C26) .30 one 110 -ohm section (R15, R16, R17) . .62 
4885 Capacitor -0.1 Mfd. (C6, C12, C27) .28 5112 Resistor -1000 Ohm -Carbon type -1/4 
5170 

11248 
Capacitor -0.25 Mfd. (C23, C28, C36) 
Capacitor -4 Mfd. (C41) 

.25 

1.06 
Watt -(R2) -Package of 5 1.00 

11240 Capacitor -10 Mfd. (C39) 1.08 5114 Resistor -15,000 Ohm -Carbon type -1 
5212 Capacitor -18 Mfd. (C40) 1.16 Watt -(R5) .22 

11272 Clamp -Antenna cable clamp -Located 11300 Resistor -33,000 Ohm -Carbon type - 
near antenna terminal .10 1110 Watt -(R4) -Package of 5 .... .75 

The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS - Continued 

Stock 
No. 

DESCRIPTION List 
Price 

Stock 
No. 

DESCRIPTION List 
Price 

11322 Resistor -39,000 Ohm -Carbon type -1/4 REPRODUCER ASSEMBLIES 
Watt -(R10) -Package of 5 $1.00 11232 Board -Terminal board assembly with 

5029 Resistor -56,000 Ohm -Carbon type -1/4 two lead wire clips $0.18 
Watt -(R13) -Package of 5 1.00 11231 Bolt -Yoke and core assembly bolt and 

3118 Resistor -100,000 Ohm -Carbon type- nut .16 
1/4 Watt -(R1, R3, R6) -Package of 5 1.00 8060 Bracket -Output transformer mounting 

11323 Resistor -270,000 Ohm -Carbon type- bracket .14 
1/4 Watt -(R12) -Package of 5 1.00 11257 Clamp -Cone center suspension clamp - 

11172 Resistor -470,000 Ohm -Carbon type- ing nut and screw assembly -Package 
1/4 Watt -(R14) -Package of 5 1.00 of 5 .25 

11151 Resistor -2.2 Megohms-Carbon type- 11254 Coil -Field coil (L20) 2.00 
IA Watt -(R9, R60, R67) -Package of 5 1.00 11233 Coil -Neutralizing coil (L21) .30 

5249 Shield -Antenna, detector, or oscillator 11235 Cone -Reproducer cone (L22) -Package 
coil shield .20 of 5 (table model) 3.50 

5250 Shield-I.F. transformer shield .22 11258 Cone -Reproducer cone (L22) -Package 
11273 Shield -Rectifier Radiotron shield .25 of 5 (console model) 3.85 
11222 Socket -Dial lamp socket .18 5119 Connector -Three -contact female con - 
4794 Socket -Four -contact rectifier Radiotron nector plug for reproducer cable .25 

socket .15 5118 Connector -Three -contact male connec- 
11313 Socket -Five -contact Radiotron socket .18 tor for reproducer .25 
11198 Socket -Seven -contact Radiotron socket .15 9618 Reproducer -Complete (table model) 6.40 
11236 Switch -Band switch (Si, S2, S3, S4, S5, 9619 Reproducer -Complete (console model) . 6.05 

S6, S7, S8, S9, S10, S11) 2.44 11253 Transformer -Output transformer (T2) . 1.56 
11133 Switch -Power switch (S12) .62 11230 Washer -"Binder's board" "C" washer - 
5238 Terminal -Antenna terminal clip assem- Used to hold field coil securely-Pack- 

bly age of 5 .18 
11238 Tone Control -High -frequency tone con- 

trol (R20) .96 MISCELLANEOUS ASSEMBLIES 
11216 Transformer -First intermediate fre- 

quency transformer (L16, L17, C24, 11729 Bolt -Reproducer mounting bolt assem- 
C25) 2.15 bly-Comprising one bolt, one washer, 

11239 Transformer -Second intermediate fre- one lockwasher and one nut -Package 
quency transformer (L18, L19, C29, of 2 (table model) .20 

C30, C31, R7, R8) 2.72 11191 Bracket -Tuning tube mounting bracket 
11242 Transformer -Power transformer -105- -less clamp .12 

125 Volts -25-60 Cycles 6.52 11319 Cable -Tuning tube cable complete with 
11243 Transformer -Power transformer -100- socket (table model) 1.38 

130, 140-160, 195-250 Volts -40-60 11331 Cable -Tuning tube cable complete with 
Cycles -(T1) 4.64 socket (console model) 1.28 

11237 Volume control (R11) 1.20 11192 Clamp -Tuning tube mounting clamp - 
less bracket .12 

11276 Escutcheon-Radiotron tuning tube es - 

DRIVE ASSEMBLIES cutcheon .40 
11337 Escutcheon -Station selector escutcheon .70 

4362 Arm -Band indicator operating arm ... .28 11246 Foot -Chassis mounting foot and bracket 
10194 Ball -Steel ball -Package of 20 .25 assembly -Package of 2 .76 

4422 Clutch -Tuning condenser drive clutch 6614 Glass -Station selector dial glass .30 

assembly -comprising drive shaft, 
balls, ring, spring and washers -as- 

11347 Knob -Volume control, tone control, 
range switch or power switch knob- 

sembled 1.00 Package of 5 .75 

11262 Dial -Dial scale .60 11316 Knob -Station selector knob -Package 
11252 Drive -Variable tuning condenser drive of 5 .75 

assembly 1.88 11382 Resistor -1 Megohm-Carbon type - 
4520 Indicator -Station selector indicator 1/10 Wet -(R61) -Package of 5 .75 

pointer .18 4678 Ring -Retaining ring for station selector 
11226 Indicator -Band indicator pointer as- dial glass -Package of 5 .34 

sembly-comprising indicator pointer, 5210 Screw -Chassis mounting screw assem- 
arm, link and stud .20 bly-Package of 4 (console model) .16 

3993 Screw -No. 6-32-5/32" square head set- 
screw for band indicator operating arm 

11377 Screw -Chassis mounting screw assem- 
bly-Comprising one screw, one 

-Package of 10 .25 washer and one lockwasher-Package 
4669 Screw -No. 8-32-5/32" set -screw for var- of 4 (table model) .12 

iable condenser drive assembly -Pack- 11348 Screw -No. 8-32-7/16" Headless cupped 
age of 10 .25 point set screw for knob, Stock No. 

4377 Spring -Band indicator operating arm 11346 -Package of 10 .32 

spring -Package of 5 .25 11381 Socket -Tuning tube socket and cover .45 

4378 Stud -Band indicator operating arm stud 11349 Spring -Retaining spring for knob - 
and nut assembly -Package of 5 .25 Stock No. 11347 -Package of 5 .15 

The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL C 11-1 

Eleven -Tube, Three -Band, A -C, Superheterodyne, Console Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

FREQUENCY RANGES 

Band A 540 kc.- 1800 kc. 
Band B 1800 kc.- 6C00 kc. 
Band C 6000 kc.-18000 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 

POWER RATINGS 

Rating A 

ALIGNMENT FREQUENCIES 

Band A 600 kc. (osc.), 1720 kc. (osc., ant., det.) 
Band B 6132 kc. (osc., ant., det.) 
Band C 18000 kc. (osc., ant., det.) 

(6) RCA -6C5 First Audio Amplifier 
(7) RCA -6C5 Audio Driver Amplifier 
(8) RCA -6F6 Power Output Amplifier 
(9) RCA -6F6 Power Output Amplifier 
(10) RCA -5Z3 Full Wave Rectifier 
(11) RCA -6E5 Tuning Indicator 

105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140-160/195-250 volts, 40-60 cycles 
Power Consumption 135 watts 

MISCELLANEOUS 

Undistorted Output 8.5 watts 
Maximum Output 11.5 watts 

Loudspeaker Electrodynamic -12 inch 
Voice Coil Impedance 7 5 ohms at 400 cycles 

Intermediate Frequency 460 kc. 

MECHANICAL SPECIFICATIONS 
Height 
Width 
Depth 
Weight (Net) 
Weight (Shipping) 
Chassis Base 

41 inches 
26 inches 
14 inches 

79 pounds 
124 pounds 

151/2 inches X 101/2 inches X 31/2 inches 

GENERAL FEATURES 

This instrument comprises an eleven -tube chassis 
mounted in a console type of cabinet. Its tuning ranges 
cover frequencies between 540 kc. and 18,000 kc. in- 
cluding the standard broadcast, short wave broadcast, 
police, amateur and aviation bands. The following 
point, of design are of particular importance:- 

Metal Radiotrons 
The new metallic tubes are used in the amplifying 

and detecting stages of this receiver. They provide 
distinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are stand- 
ardized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 

Tuning Condenser 

The variable tuning condenser is supported by a new 
design of shock -proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 

Chassis 

Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r -f coil system for testing the tuning with 
a Tuning Wand. 
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Loudspeaker 
A super -sensitive 12 inch electrodynamic speaker is 

employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the chassis 
through a plug and connector attachment, permitting 
easy removal for servicing. 
Dial Drive 

The dial drive and station indicator system are of 
new and unique design. Three individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in 
connection with the band change switch so that as the 
switch is shifted to a certain band, the corresponding 
dial scale rotates into position. For other positions 

CIRCUIT ARRANGEMENT 
The Superheterodyne principle of operation forms 

the basis of the circuit design. A single, tuned r -f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i -f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA -6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA -5Z3 
tube. The outstanding features of electrical design are 
concerned with the following:- 
Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i -f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 
First Detector 

This stage has unusually good high frequency mixing 
efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct -connected to the cathode of the oscillator 
tube and has no d -c bias. 

Oscillator 
The oscillator circuit is worthy of careful study 

inasmuch as it is different from the type ordinarily 
employed. It has self -stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line voltage 
and other similar influences. Output also remains uni- 
form over the individual tuning ranges. The switching 
of the tuning coils is arranged so as to short those not 

of the band switch, a similar scale selection takes place, 
there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged between these two ratios by push -in op- 
eration of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back -lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft. 

in use in order to prevent absorption or any reactive 
effects in the particular band being tuned. 
Detector and A.V.C. 

The modulated signal as obtained from the output 
of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 

1700A 

FIELD 
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TO RECEIVER CHASSIS 
1111 
VOICE 
COIL 

BLACK 

IIllI 

07 MFD. 

IfIffff 111111 
566-" 
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RED ó RED 

Figure 3-Loudspeaker Wiring 
and final reproduction. The d -c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r -f, first detector and i -f tubes through 
suitable resistance -capacitance filter circuits. The sec- 
ond diode of the RCA -6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of the 
signal-a.v.c diode have positive potential in respect to 
chassis -ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 
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Audio System 
Manual volume control of the detected signal is ef- 

fected bq an acoustically tapered potentiometer in the 
grid circuit of the first a -f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music -speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
RCA -6C5 which is resistance coupled to the first a -f 
tube and transformer coupled into the push-pull power 
output stage. 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d -c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 

Alignment Procedure 
Ten alignment trimmers are provided in the r -f, 

first detector and oscillator tuning system and four are 
used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
taiñed when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other It may he inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 

Tuning Indicator 
A cathode-ray tube is used as a means of visually 

indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 
built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 

DATA 
coil to obtain an indication of the tuning. Holes are provided 
at the top of the r -f shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
an increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required:- 
WAND SIGNAL 

Brass Decrease 
Iron Decrease 
Brass Increase 
Iron Decrease 
Brass Decrease 
Iron increase j 

TUNING IND.- 

ANT COILS " TOP --- 
'C" BOTTOM 

BET. COILS 
A' TOP -- 
'C" BOTTOM 

OSC. COILS 
'A" TOP --- 
C' BOTTOM 3 

OSC. - 4 
I-FAMP. -- 

R -F AMP. 

lay DET. 

_12 re 
, 

TRIMMER 

None 

Decrease 

Increase 

6E5 

6J1 

9 7 6 

6K7 iar -F 
TRANS 

c 

R.ECT.^ 

/ / / N 

OUTPUT DRIVER 1st. A -F e..,.1 -F TRANS. 2.40. DEI & AM C. 

Figure 4-Coil and Radtotron Locations 

CATHODE-RAY ALIGNMENT 

Equipment 
A standard source of alignment frequencies is re- 

quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595 Output indication 
should he by means of an RCA Stock No 9545 
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Cathode -Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 

TO DETECTOR--, 
OUTPUT 

TO CHASSIS 
GROUND 

--SHIELD 

TMV-122 - B 
CATHODE RAY 

OSCILLOGRA PH 

110-120V. 0 

110-124V. 
50-60-. 

VERTICAL INPUT 

uue....n. 

TMV-128-A 
FREQUENCY MODULATOR 

(4)) 

CABLE 

e 

1sT OET 
13T I.F., OR 

2nD I.F. TUBE 

RECEIVER 
CHASSIS 

.001 MFD. 

TMV- 97-C 
TEST OSCILLATOR 

Figure 5 Alignment Apparatus Connections 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the "0" or ground terminal to the chassis. The 
"Ext. Sync." terminals of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 
venient for accurate observation. Proceed further as 
follows:- 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA -6J7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal "B" am- 
plifier to "Timing" and control its gain so that 
the luminescent spot sweeps a straight line trace 

(c) 

(d) 

completely across the screen. Place the timing 
control to "Int." Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 kc. and set 
its modulation switch to "On." Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for, peak indications. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. Then 
carefully tune the two trimmers C-20 and C-21 
of the second i -f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 
The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the special 
shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its "Lo" position and 
turn the Oscillator modulation switch to "Off." 
Change the timing control of the Oscillograph 
to "Ext." and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
V2 clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re -adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 
Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with 
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the i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:- 

CALIBRATION 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 

BAND A 

(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be neces- 

sary to have the timing control of the Oscillo - 
graph on "Int." for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to "Ext." and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to "Off" and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200.400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 

Figure 6-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 Volts A.C.-No Signal-Volume Control Maximum 
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(a) 

(b) 

is being "wobbled" by the Frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re -aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46. 

BAND B 

Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillo - 
graph should be adjusted for "Int." timing. 
Then adjust the oscillator trimmer, C-45, to the 
point at which maximum amplitude of the 
image is obtained. Two positions will be found 
for this trimmer which gives such a maximum. 
The one of least capacitance is correct and 
should be used. This can be checked by tuning 
the "image" signal, which will be received at 
5212 kc. on the dial if the adjustment of C-45 
has been properly made. An increase in test 
Oscillator output may be necessary for this 
test. Its frequency should not be changed from 
6132 kc. nor any trimmer adjustments made 
on the receiver. 
Return the station selector to the 6132 kc. 
reading and align the detector, and antenna 
coil trimmers, C-11 and C-2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 

BAND C 

(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modula- 
tion "On" and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper "image" 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the "image". No adjustments 
should be made during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 

ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7-Universal Power Transformer Connections 
Pri. Ra. 7.42 ohms, total 
Sec. Res. -274 ohms, toral 

means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

I -F Alignment 

Connect the test Oscillator to the control grid cap 
of the i -f tube. Advance the volume control of the 
receiver to its full -on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re -connect the Oscillator so that it will feed 
into the control grid circuit of the RCA -6L7 first 
detector. Then tune the first i -f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna -ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 

Band A-This band should be aligned by supplying 
a 1720 kc. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 
trimmers C-47, C-12 and C-3 to produce maximum 
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receiver output. The Oscillator should then be shifted 
to 600 kc. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 

Band B-This band must be aligned at 6132 kc. by 
tuning the test Oscillator to such a frequency and 
turning the station selector to the 6132 kc. dial read- 
ing. Then tune the trimmer C-45 to produce maximum 
receiver output, using the setting of least capacitance 
which causes same. The presence of the proper 
"image" may be checked by tuning the receiver to 
5212 kc. at which point the 6132 kc. signal will be 
heard if the trimmer C-45 has been properly set to 
the position of least capacitance for maximum (peak) 
output. It may be necessary to increase the Oscillator 
output for this check. No adjustments are to be made. 
Return the station selector to the 6132 kc. dial mark- 
ing and trim capacitors C-11 and C-2 for maximum 
receiver output. No other adjustments are necessary 
on Band B. 

Band C-Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the "C" Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of "image" response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 

during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter's internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as possible 
consistent with good readability. 

Universal Transformer 
The transformer used on some models of this re- 

ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK 
No. DESCRIPTION 1J.1 

Punr 

RECEIVER ASSEMBLIES 5170 Capacitor -0.25 Mfd. (C32) $0.2; 
4427 Bracket-High or low frequency tone con- 11203 Capacitor -10 Mid. (C53) 1.18 

trol or volume control mounting bracket. $0.18 5212 Capacitor -18 Mfd. (C54) 1.16 
5237 Bushing-Variable condenser mounting 11215 Capacitor pack-Comprising one 16 Mfd., 

bushing assembly-Package of 3 .43 two 10 Mfd., and two 8 Mfd. capacitors 
11223 Capacitor --Adjustable capacitor (C46) .46 (C29, C35, C36, C55, C56) 3.85 
11292 Capacitor -22 MMfd. (C9) .24 11318 Capacitor pack-Comprising one .OIS Mid., 
11289 Capacitor --50 MMfd. (C8) .26 one .O5 Mfd., one 10,000 Ohm resistor 
11291 Capacitor -115 MMfd. (C50) .24 and one 27,000 Ohm resistor (C25, C28, 
11317 Capacitor --600 MMfd. (C34) .. .. .30 R12, R13) 1.30 
3784 Capacitor -900 MMfd. (C31) .30 11201 Clamp-Cable clamp-located near variable 
4409 Capacitor -1120 MMfd. (C37) .35 tuning condenser-Package of 5 .20 

11288 Capacitor -1225 MMfd. (C44) .30 11272 Clamp-Cable clamp-located above an - 
11316 Capacitor -1225 MMfd. (C26) .40 tenna terminal .10 
11287 Capacitor -4500 MMfd. (C58) .30 4693 Clamp-Electrolytic capacitor clamp-for 
4907 Capacitor --0.005 Mfd. (C40, C41) .38 stock #11215 .15 
4868 Capacitor -0.005 Mfd. (C33) .20 5215 Coil-Antenna coil-A and C bands (LI, 

- 4624 Capacitor-O.01 Mfd. (C30) .54 L2, LS, L6, C1, C3) 2.32 
4937 Capacitor -0.01 Mfd. (C39)..... .. ... .2S 5245 Coil-Antenna coil-B band (L3, L4, C2) 1.S8 

11315 Capacitor --0.015 Mfd. (C38) .20 11320 Coil-Choke coil (L20) 1.00 
5196 Capacitor -0.035 Mfd. (C57) .18 5216 Coil-Detector coil-A and C bands (L7, 
4836 Capacitor --(1 05 Mfd. (C4, C13, C18, C23) .30 L8, L11, L12, C10, C12) 2.34 
4336- Capacitor-.05 Mid. (C241 .20 5246 Coil-Detector coil-B band (L9, LIO, C11) 1.62 
4885 Capacitor-0.1-Mfd. (Gi, C19, C27, C52). .2ö 5217 Coil-Oscillator coil-A and C bands (L13, 
4841 Capacitor --0.1 Mfd. (C6) .22 LIS, C43, C47) 2.20 
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REPLACEMENT PARTS (Continued) 
STOCK 
No. DESCRIPTION 

LIST I 

PRICE 
STOCK 
No. DESCRIPTION LIST 

PRICE 

5247 
5214 

11205 
11219 

5226 
11710 
8041 

11220 

11221 

5112 

3706 

5159 

5175 

Coil -Oscillator coil -B band (L14, C45). 
Condenser -Three gang variable tuning 

condenser -(CS, C14, C48) 
Volume control (R14) 
Tone Control -High frequency tone con- 

trol (R22) 
Lamp -Pilot lamp -Package of 5 

Lead -Shielded lead for antenna 
Plate-I.F. or R.F. coil shield locking plate 

with screw -Package of 2 
Resistor -Voltage divider resistor -compris- 

ing one 3900 Ohm and one 4200 Ohm 
section (R31, R32) 

Resistor -Voltage divider resistor -compris 
ing one 50 Ohm, one 28 Ohm and one 
195 Ohm section (R28, R29, R30) 

Resistor -1000 Ohm -Carbon type -I/ 
watt -(R2) -Package of 5 

Resistor Ohm type -1/4 

$1.44 

4.42 
1.30 

.90 

.70 
.40 d 

.12 

.84 

.48 

1.00 

1.00 

1.00 

1.00 

8048 

11334 
8045 

11631 

8044 

8046 

8050 

8053 

11793 
8051 
8049 

4669 

8047 

Coupling -Flexible coupling for variable 
capacitor -(includes indicator shaft).... 

Dial -Dial scale with mounting rivets 
Disc -Drive disc and gear assembly 
Drive -Tuning condenser drive assembly 

complete 
Escutcheon -Dial escutcheon with vernier 

scale 
Gear -Indicator shaft drive gear and vernier 

idler with one spring 
Gear -Gear sector and band indicator op- 

erating link -(link connects to arm on 
band switch) 

Indicator -Station selector vernier fin- 

dicator pointer 
Indicator -Station selector indicator pointer 
Link -Complete with roller and spring 
Pinion -Vernier pointer drive pinion and 

shaft 
Screw -No. 8.32 %2" square head set screw 

-for variable condenser drive assembly - 
Package of 10 

Spring -Coil spring for indicator shaft drive 
gear and vernier idler (Stock $8046) 

$0.70 
.75 
.46 

6.35 

1.08 

.72 

.15 

.12 

.15 
.30 

.55 

.25 

.12 

-I800 -Carbon 
watt -(R15) -Package of 5 

Resistor -2200. Ohm -Carbon type -1/4 
watt -(R20) -Package of 5 

Resistor -5600 Ohm -Carbon type -%Z 
watt -(R21) -Package of 5 

2731 Resistor -10,000 Ohm -Carbon type -1 8042 Spring -Coil spring for link -Package of 5 .32 
watt -(R25) -Package of 5 1.10 8042 Stud -Band indicator operating arm stud - 

11305 Resistor -22,000 Ohm -Carbon type -1/4 Package of 5 .25 

11300 
watt -(R16, R17) -Package of 5 

Resistor -33,000 Ohm -Carbon type -1M 
1.00 

REPRODUCER ASSEMBLIES 

watt -(R24) -Package of 5 .75 8059 Board -Reproducer terminal board -(2 ter - 
5033 Resistor -33,000 Ohm -Carbon type -1 minals) .14 

watt -(R23) -Package of 5 1.10 8060 Bracket -Output transformer mounting 
3118 Resistor -100,000 Ohm -Carbon type -I/ bracket .14 

watt -(R1, R3, R5, R6) -Package of 5 1.00 11304 Cable -Reproducer cable -complete with 
5027 Resistor -150,000 Ohm -Carbon type -%4 connector .80 

watt -(R19) -Package of 5 1.00 8058 Clamp -Cone rim clamp -Package of 4... .44 
11151 Resistor -2.2 Megohm-Carbon type -1/4 11189 Coil -Field coil, magnet and cone housing 

watt -R9, RIO, R11) -Package of 5 1.00 (L22) 10.60 
11250 Shield -Choke coil shield .20 8056 Cone -Reproducer cone (L21) 1.58 
5249 Shield-R.F. coil shield .20 5039 Connector -4 -prong male connector plug 

11273 Shield-Radiotron shield .25 for reproducer .25 
5250 Shield-I.F. Transformer shield 22 5040 Connector -4 -contact female connector 

11222 Socket -Dial lamp socket .18 socket for reproducer cable .25 
4794 Socket -4 -contact Radiotron socket .15 9620 Reproducer -Complete 16.32 

11197 Socket -6 -contact Radiotron socket .14 8057 Transformer -Output transformer- (T3, 
11198 Socket -7 -contact Radiotron socket .15 C42) 3.22 

5224 Switch -Low frequency tone control with 
power switch -(S11, S13) 1.00 MISCELLANEOUS ASSEMBLIES 

11236 Switch -Range switch (S1, S2, S3, S4, SS, 5211 Bolt -Speaker mounting bolt assembly - 
S6, S7, S8, S9, S10, S12) 2.44 

Package of 2 .24 
5238 Terminal -Antenna terminal assembly .14 11191 Bracket-Radiotron tuning lamp mounting 

11218 Transformer -Audio driver transformer bracket -less clamp (Stock $11192).... .12 
(T2) 2'58 11319 Cable-Radiotron tuning lamp cable and 

11216 Transformer -First intermediate frequency plug -approximately 25" long 1.38 
transformer (L16, L17, C16, C17) 2.15 

11192 Clamp-Radiotron tuning lamp mounting 
11217 Transformer -Second intermediate fre- clamp -less bracket (Stock $11191).... .12 

auency transformer (L18, L19, C20, C21, 11276 Escutcheon-Radiotron tuning lamp es - 
C22, R7, R8) 3.10 cutcheon .40 

11213 Transformer -Power Transformer -105/ 11379 Escutcheon -Station selector escutcheon and 
125/150/210/250 volts -40-60 cycles.. 5.10 crystal 1.08 

11212 Transformer -Power transformer -105.125 
volts -25-50 cycles 7.18 11346 

11347 
Knob -Station selector knob -Package of 5 

Knob -Volume control, tone control, power 
.75 

11211 Transformer -Power transformer (T1)- switch or range switch knob -Package of 
105 125 volts -50.60 cycles 4.88 5 .75 

DRIVE ASSEMBLIES 
11382 Resistor -1 Megohm-Carbon type --10 

watt (R27) -Package of 5 .75 
5243 Arm -Band indicator operating arm .42 5210 Screw -Chassis mounting screw assembly - 

10194 Ball -Steel ball for drive assembly -Pack- Package of 4 16 
age of 20 .25 11348 Screw -No. 8.32 Me" Headless cupped point 

8054 Cam -Five position cam for station selector set screw for knob (Stock $11346)- 
drive assemblyPackage .28 of 10 .32 

4422 Clutch -Tuning condenser drive clutch as- 11193 Shield -Reproducer cover (shield) .82 
sembly-comprising shaft, balls, ring, 11381 Socket -Tuning lamp socket and cover .45 
spring and washers assembled 1.00 11349 Spring -Retaining spring for knob (Stock 

$11347) -Package of 5 .1S 
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RCA VICTOR MODEL C 13-2 
Thirteen -Tube, Five -Band, A -C, Superheterodyne, Console Receiver 

SERVICE NOTES 

FREQUENCY RANGES 

ELECTRICAL SPECIFICATIONS 

ALIGNMENT FREQUENCIES 

Band X 140- 410 kc. Band X 150 kc. (osc.), 400 kc. (osc., det., ant.) 
Band A 540- 1,800 kc. Band A 600 kc. (osc.), 1,720 kc. (osc., det., ant.) 
Band B 1,800- 6,000 kc. Band B 6,132 kc. (osc., det., ant.) 
Band C 6,000-18,000 kc. Band C 18,000 kc. (osc., det., ant.) 
Band D 18,000-60,000 kc. Band D No adjustments required 

VOLTAGE AND FREQUENCY 

Rating A 
Rating B 

Rating C 

105-125 volts, 50-60 cycles 
105-125 volts, 25-60 cycles 

100-130/140-160/195-250 volts, 40-60 cycles 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 First Intermediate Amplifier 
(5) RCA -6K7 Second Intermediate Amplifier 
(6) RCA -6H6 Second Detector and A.V.C. 
(7) RCA -6C5 First Audio Amplifier 
(8) RCA -6C5 Audio Driver Amplifier 
(9) RCA -6C5 Audio Driver Amplifier 

(10) RCA -6F6 Power Output Amplifier 
(11) RCA -6F6 Power Output Amplifier 
(12) RCA -5Z3 Full Wave Rectifier 
(13) RCA -6E5 Tuning Indicator 

MISCELLANEOUS 

Power Consumption 140 watts Loudspeaker 12 inch, Electrodynamic 
Undistorted Output 10 watts ' Voice Coil Impedance 7 5 ohms at 400 cycles 
Maximum Output 15 watts Intermediate Frequency 460 kc. 

MECHANICAL SPECIFICATIONS 

Height 41 inches 
Width 261/4 inches 
Depth 15 % inches 

Weight (Net) 100 pounds 
Weight (Shipping) 153 pounds 
Chassis Base Dimensions 203/4 inches x 101/2 inches x 3/2 inches. 
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GENERAL FEATURES 

Metal Tubes 
This receiver uses the new metal tubes which are 

much smaller in size than the corresponding glass 
types. The high frequency efficiency of these metal 
tubes is greater because of the shorter lengths of leads, 
lesser interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphone 
tendencies. The bases and sockets of all types have 
a standardized arrangement of connecting prongs. 

Receiver Chassis 
Service convenience has been a controlling factor in 

the layout of the chassis parts and wiring. The assem- 
bly of these various elements is such that the number 
of conductors is minimized with all important connec- 
tions being readily accessible. Further accessibility to 
all parts of the chassis is due to the open construction 
of the base and mounting supports. Trimmer adjust- 
ments are easily reached from the underside of the 

1700 " TO RECEIVER CHASSIS 

Figure 3-Loudspeaker Schematic and Wiring 

chassis. The r -f, detector and oscillator coils are identi- 
fied by markings on their bases, which for example read 
"AAO" to indicate the Band A, "antenna" and 
"oscillator" coils. 

ELECTRICA 
The circuit is based upon the Superheterodyne prin- 

ciple. The radio frequency and audio frequency am- 
plification are balanced in such manner that the 
maximum of performance is obtained. The following 
general items cover the circuit arrangement and notable 
features involved:- 

Tuned Circuits 
Six adjustable tuned circuits are used in the i -f sys- 

tem, each resonating at 460 kc. A three section vari- 
able condenser tunes the secondary of the antenna 
transformer, the secondary of the detector input trans- 
former and the oscillator coil on all bands with the 
exception of D, which has only its detector and oscil- 

Dial Drive 

The dial drive and station indicator system are of 
new and unique design. Five individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in con- 
nection with the band change switch so that as the 
switch is shifted to a certain hand, the corresponding 
dial scale rotates into position. For other positions 
of the band switch, a similar scale selection takes 
place, there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged between these two ratios by push -in opera- 
tion of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back -lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft permitting the dial drive 
mechanism to be rigidly mounted to the chassis base. 

Tuning Condenser 
The variable tuning condenser is supported by a new 

design of shock -proof mount which has been developed 
by our engineers to minimize audio -frequency "howl" 
produced by chassis vibration. 

Power Transformer 
The transformer is assembled flat against the chassis 

base which acts as a radiating fin to disseminate the 
heat developed in the windings. An improved electro- 
static shield is used between the primary and secondary 
windings to reduce a -c line disturbances and to prevent 
the receiver from radiating into the line. 

Loudspeaker 
A super -sensitive 12 inch electrodynamic speaker is 

employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the 
chassis through a plug and connector attachment, per- 
mitting easy removal for servicing. 

L CIRCUIT 
lator tuned. Each tuning range has its own group of 
r -f and oscillator coils, they being selected as desired 
by operation of the band -change switch. Trimmer con- 
densers are provided on all of the tuned circuits for 
use in obtaining precise alignment. 

Band D Tuning 
Special notice should be taken of the manner of 

tuning this band. The r -f stage is unused when the 
range switch is turned to its Band D position and the 
signal is fed from the antenna directly to the first de- 
tector input circuit. The inductance of this circuit con- 
sists of a short length of bus wire to which the antenna 
lead is tapped at a definite predetermined point. The 
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total length of this inductive wire from the stator of 
the tuning capacitor to ground represents the secondary 
of a high frequency autotransformer, while the induc- 
tive section included between the antenna lead tap and 
ground forms the primary. Alteration of the dimen- 
sions and position of this wiring will change the tun- 
ing and alignment of the circuit, resulting in total 
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FILAMENT 
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Figure 4-Universal Transformer Schematic 
Pri. Res. -4.89 Ohms, Total 
Sec. Res. -165 Ohms, Total 

and Wiring 

lack of operation or seriously poor operation. It is 
therefore necessary when servicing to avoid changes 
in the wiring which includes Band D detector and os- 
cillator r -f circuits unless the arrangement is restored 
to its exact original condition. Similar caution should 
be observed when exchanging by-pass condensers in 
these same circuits, since their values, physical posi- 
tions, length of leads, quality of dielectric etc. are 
critical and variations will definitely affect operation 
of the receiver. The small heater by-pass condensers 
and ground terminals installed at the tube sockets are 
very important in this respect. 

Oscillator Stage 
The heterodyne oscillator circuit used in this receiver 

is an improved type, having exceptional frequency 
stability and uniformity of output over its various tun- 
ing ranges. It operates on fundamental frequencies 
which are fed to the first detector hexode tube (RCA - 
6L7) on an auxiliary mixing grid. The oscillator gen- 
erates a signal which is at all times above the 
frequency of the incoming signal by 460 kc. As shown 
by the schematic diagram, the cathode of the oscillator 
tube is above ground potential for r.f., while the 
plate is effectively at ground potential. This particu- 
lar arrangement, together with the plate and screen 
series resistors, makes the circuit independent of sup- 
ply voltage variations in regard to stability and uni- 
formity of output. Separate coils are used for each 
of the tuning ranges. The switching of the different 
bands is such as to short circuit certain unused coils 
which would absorb energy from the circuits used. 

Intermediate Amplifier 
Two stages of i -f amplification comprising three 

tuned transformers and two RCA -6K7 tubes are ar- 

ranged in cascade to operate at 460 kc. The trans- 
formers have their primaries as well as secondaries 
tuned by adjustable trimmer capacitors. These trim- 
mers are designed to resist moisture, temperature and 
other detrimental factors which may affect their ad- 
justments. Litz wire is used for the windings of the 
third transformer in order to provide the proper 
efficiency in driving the diode second detector. 

Detection and A. V. C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproductibn. The d -c voltage which results 
from detection of the signal is used for automatic vol- 
ume control. This voltage, which develops across re- 
sistor R-18, is applied as automatic control grid bias 
to the r -f, first detector and i -f tubes through suitable 
resistance -capacitance filter circuits. The second diode 
of the RCA -6H6 is used to supply residual bias for 
these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-18, R-19, and R-37, there- 
by maintaining the desired minimum operating bias on 
such tubes. On application of signal energy above a 
certain level, however, the auxiliary bias diode ceases 
to draw current and the a.v.c. diode takes over the bias- 
ing function. The cathode and the anode of the signal- 
a.v.c. diode have positive potential in respect to chassis - 
ground and cathodes of the a.v.c. controlled tubes when 
no signal is being received. 

Audio System 
Several stages of audio amplification provide excel- 

lent fidelity and wide range of volume both for short 
wave as well as on the standard and long wave 
bands. The high gain of the system has necessitated 
thorough shielding and careful manufacture. All wir- 
ing, transformers, etc., should always be placed as 
originally installed if it has been necessary to remove 
such for service purposes. Hum difficulties are likely 
to occur if this caution is not observed. Manual vol- 
ume control is by means of an acoustically tapered 
potentiometer which conveys the audio output of the 
second detector to the first a -f amplifier stage. This 
control has tone compensation produced by filters 
connected to two points thereon. This gives the cor- 
rect aural balance at different volume settings. A 
music -speech switch is provided in one of the volume 
control filter circuits for use in obtaining good speech 
intelligibility. On the speech position, the low fre- 
quency tones are reduced. A push-pull driver stage is 
used between the first a.f. and the Class AB output 
amplifier. A continuously variable high frequency tone 
control is shunted across the grids of the driver tubes. 
A sharp, high audio frequency cut-off is obtained by 
a tertiary winding on the audio output transformer 
and by the correct design of the driver and interstage 
transformers. This cut-off feature results in quieter 
operation by the, reduction of high frequency noise, 
especially on weaker stations. 

Rectifier and Filter 
An RCA -5Z3 full -wave rectifier tube is employed in 

the high voltage supply system. The loudspeaker field 
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coil serves as a filter reactor in conjunction with high 
capacity, electrolytic condensers. Fixed bias voltages 
are made available at the filter output on a divider 
system, which is likewise well filtered with large ca- 
pacitors. 

Tuning Indicator 
A cathode-ray tube is used as a means of visually 

indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation. In general, the ratings of the 
resistors, capacitors, coils, etc. are indicated adjacent 
to the symbols signifying these parts. Identification 
titles such as R-3, L-2, C-1, etc., are provided for 
reference between the illustrations and Replacement 
Parts List. The coils, reactors and transformer wind- 
ings are rated in terms of their d -c resistances. Where 
the value is not given, the resistance is less than one 
ohm. 

Alignment Procedure 
The extensive frequency range of this receiver neces- 

sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, the normal performance of the instrument 
will be obtained. 

Circuits aligned by use of Cathode -Ray equipment 
will be as near to perfection as possible, hence this 
method is to be preferred in all cases. Alignment by 
other methods is oftentimes an approximation unless 
extreme care is taken and a good deal of time ex- 
pended. The oscillographic method is particularly ad- 
vantageous for trimming the i -f tuned circuits to obtain 
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Figure 5-Radiotron and Coil Locations 

the utmost in tone quality and at the same time the 
maximum of selectivity. Procedure to be followed 
when using a Cathode -Ray Oscillograph is therefore 
given in detail. Should this type of equipment be 
unavailable, a substitute indicator may be used. 

built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 

DATA 

Equipment 

The instruments required for placing this receiver 
in proper alignment should consist of an RCA Cathode - 
Ray Oscillograph, an RCA Full Range Oscillator, 
an RCA Frequency Modulator, a Tuning Wand and 
a non-metallic screw driver. These devices are illustrated 
and described on a separate page of this book. The 
Cathode -Ray Oscillograph is to be used as an output 
indicator to show precisely when the circuits are 
correctly aligned. The Full Range Oscillator is re- 
quired as the source of standard alignment signals 
at the various frequencies. Visual alignment is made 
possible through use of the Frequency Modulator, 
which in conjunction with the Oscillograph and Oscil- 
lator, causes the characteristic wave shape of the cir- 
cuit under test to be formed on the Oscillograph screen. 
The necessity for alignment and direction of required 
change may be tested with a Tuning Wand. It's use 
is as follows:- 

The Tuning Wand, which consists of a bakelite rod having 
a small brass cylinder installed at one end and a core of 
finely divided iron at the other. may be inserted into a tuned 
coil to obtain an indication of the tuning. With a signal 
being supplied to the receiver at the alignment frequency of 
the circuit concerned, each end of the Wand should be 
placed through the center of the coil. Holes are provided 
in the r -f coil shields for this test. A change in tuning will 
be produced by the presence of the brass cylinder or iron 
core and consequent change of receiver output occurs. If 
there is a decrease of output when either of the two ends 
are inserted, the tuning is correct and will require no adjust- 
ment. However, should there be an increase of output due 
to the iron core and decrease with the brass cylinder, an 
increase in inductance or capacitance is indicated as necessary 
to bring the circuit into line. The trimmer involved should 
therefore be increased accordingly. If the brass cylinder end 
causes an increase in output, while the iron end causes a 
decrease, reduction of inductance will be necessary to bring 
the circuit into alignment. This will be equivalent to de- 
creasing the trimmer concerned. 

END OF CHANGE OP 
WAND USED SIGNAL OUTPUT 

CHANGE REQ D IN 
TRIMMER CAPACITY 

Brass Decrease None 
{ Iron Decrease 

Brass Increase 
Ikon Decrease 

Brass Decrease) 
Iron Increase" 

Decrease 

Increase 
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I -F TRIMMER ADJUSTMENT 
Six trimmers are associated with the three i -f trans- 

formers. Their locations on the chassis are shown by 
Figure 7. Each must be aligned to a basic frequency of 
460 kc. The last i -f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through sueePSsive stages until the first trans- 
former has been aligned. For such a process, it is 
necessary to feed the output of the Full Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second detector output on the Cathode -Ray Oscillo - 
graph. The most convenient point for connection of 
the Oscillograph is at the detector diode load circuit, 
with the vertical "Hi" terminal attached to the juncture 
of R-17, R-18 and R-19, and the "Gnd" to the chassis. 
The "Ext. Sync." terminals of the Oscillograph should 
be connected to the Frequency Modulator as illustrated 
in Figure 6. A .001 mfd. capacitor installed in 
series with the Oscillator "Ant." output lead will 
prevent the voltage constants of the stage being 
aligned from becoming upset. Proceed further as fol- 
lows :- 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver volume 
control to maximum and the range switch to 
Band "A". Tune the station selector to a point 
where no interference is caused by local stations 
or the local oscillator, removing the 6J7 tube 
if necessary. Turn the Oscillograph vertical 
"A" amplifier to "On" and advance the vertical 
gain control to its maximum position. Set the 
horizontal "B" amplifier to "Timing" and con- 
trol its gain so that the luminescent spot sweeps 
a trace completely across the screen. Have the 
timing control adjusted to "Int." 
Attach the output of the test Oscillator to the 
control grid cap of the second i -f tube (RCA - 
6K7) and chassis ground. Tune the Oscillator 

(b) 
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Figure 6-Alignment Apparatus Connections 

to 460 kc. having its modulation switch turned 
to "On". Regulate the output control until 

the signal produces a wave pattern on the 
Oscillograph screen, adjusting the Oscillograph 
frequency and range controls to give several 
complete cycles, the amplitude of which will 
afford an accurate peak indication. Cause the 
image formed to stand still on the screen by 
manipulation of the "Sync." control. Use as 
low a signal output from the Oscillator as can 
be accurately observed at the Oscillograph. 
Then tune the two trimmers. C-30 and C-31 of 
the third i -f transformer to produce maximum 
amplitude (vertical deflection) of the oscillo - 
graphic image. Under this condition, the trans- 
former will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the shielded 
patch cord provided. Figure 6 shows the 
proper arrangement. Set the Frequency Modu- 
lator sweep range switch to its "Lo" position 
and turn the Oscillator modulation switch to 
"Off". Change the timing (Sync.) control of 
the Oscillograph to "Ext." and place the range 
switch to its No. 2 position. Then shift the 
tuning of the Oscillator so as to increase its 
frequency, until two distinct and similar waves 
appear on the Oscillograph screen and become 
coincident at their highest points. These curves 
will be found to occur at an Oscillator setting 
of approximately S40 kc. They will be identical 
in shape but appearing in reversed positions. 
Adjust the frequency control of the Oscillo - 
graph in order to cause the waves to conform 
with these requirements and to make them re- 
main motionless on the screen. This will require 
a setting of approximately %Z clockwise rotation 
of the frequency control. The trimmers C-30 
and C-31 should then be re -adjusted so that 
the two curves move together and become ex- 
actly coincident throughout their lengths, main- 
taining the maximum amplitude at which this 
condition can be brought about. 

(d) Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control grid cap of the first if tube (RCA - 
6K7). Adjust the two trimmers C-27 and C-28 
of the second i -f transformer until the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum amplitude. 
Change the test Oscillator output to the control 
grid of the first detector tube (RCA -6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-23 and C-24 of the first i -f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i -f system. 

ANTENNA, DETECTOR AND OSCILLATOR 
For Bands A and X, adjustments must be made at 

the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur - 

(e) 
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ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector 
and oscillator trimmers are shown on Figure 7. The test 
Oscillator should be removed from connection with 
the i -f system and its output attached to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 
to keep the oscillographic image as low as is practically 
observable. Such procedure will obviate apparent 
broadness of tuning which would result from a.v.c. 
action on a stronger signal. The sequence of alignment 
should be Band A, Band X, Band B and Band C. 
Proceed with the adjustments as follows:- 

Calibration 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning capacitor plates 
are in full mesh (maximum capacity). Then move the 
main dial pointer until it points exactly to the horizon- 
tal line at the low frequency end of the Band A scale. 
Correct the setting of the vernier second hand pointer 
to read zero. 

Band A 

(a) With the receiver range switch on its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
Oscillator to 1720 kc. (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output to produce a registration on 
the Oscillograph. Carefully align the oscil- 
lator, detector and antenna trimmers, C-46, 
C-12 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on "Int." for this operation. Then 
shift the timing control to "Ext." and place 
the Frequency Modulator into operation with 
its connections to the Oscillator and Oscillo - 
graph as shown on Figure 6. Retune the test 
Oscillator (increase frequency) until the for- 
ward and reverse waves show on the Oscillo - 
graph and become coincident at their highest 
points. Adjust the trimmers C-46, C-12 and 
C-3 again, setting each to the point which pro- 
duces the best coincidence and maximum ampli- 
tude of the images. 
Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Tune the receiver to pick up this 
signal, disregarding the dial reading at which 
it is best received. Then insert the Frequency 
Modulator plug and retune the Oscillator until 
the similar forward and reverse waves appear 
on the screen. It is advisable to shift the 
Oscillator to its 200-400 kc. range and use 
the third harmonic of the generated signal 
in order to obtain the desired range of sweep 
for this adjustment. The trimmer C-44 should 
then be adjusted until a point is reached where 
the waves have the greatest amplitude. It will 
be unnecessary to rock the tuning condenser 
for this operation inasmuch as the Frequency 

(b) 

(a) 

(b) 

(a) 

Modulator is automatically producing the same 
effect. After completing this adjustment, the 
trimmer C-46 should be realigned as in (a) 
to correct for any change in the oscillator high 
frequency tuning which has been caused by the 
adjustment of C-44. 

Band X 

Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On"). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to "Int." Then align each of the trimmers 
C-47, C-13 and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to "Ext." 
Increase the frequency of the Oscillator (modu- 
lation "Off") until the two waves appear and 
become coincident at their highest points, ap- 
proximately at 462 kc.. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-47, C-13 and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
the trimmer C-48, for maximum amplitude of 
the wave images. Rocking of the tuning con- 
denser will not be necessary as the Frequency 
Modulator duplicates such an operation. Re- 
peat the alignment of C-47 as outlined in (a) 
to correct for any reflective error brought about 
by the adjustment of C-48. 

Band B 

Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (Modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. Then adjust the 
trimmer C-42 to the point producing the max- 
imum amplitude of the image. Two positions 
will be found on this trimmer which causes 
maximum amplitude. The one of least capac- 
itance is correct and should be used. Check for 
the "image" signal, Which will be received at 
5212 kc. on the dial if the adjustment of C-42 
has been properly made. An increase in Oscil- 
lator output may be necessary for this test, 
however its frequency should not be changed 
nor any trimmer adjustments made on the re- 
ceiver. 
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(b) Return the station selector to the 6132 kc. 
reading and align the detector and antenna 
trimmers C-11 and C-2 respectively, for max- 
imum (peak) output as shown by the Oscillo - 
graph. No further adjustments are to be made 
on Band B. 

Band C 
Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to this same frequency (Modu- 
lation "On" and Frequency Modulator discon- 
nected), regulating its output to the level 
required for convenient observation. Adjust the 
trimmer C-41 to the point producing maximum 
output as indicated on the Oscillograph. Check 
for the presence of "image" signal by tuning 
the receiver to 17,080 kc. The 18,000 kc. signal 
of the Oscillator will be received at this point 
if the adjustment of C-41 has been properly 
made, using the position of minimum capaci- 
tance giving maximum receiver output. It may 
be nerPcsary to increase the output of the 
Oscillator in order to get an indication of the 
"image". No adjustments should be made 
during this check. 

(h) Return the receiver tuning to 18,000 kc., re- 
align C-41 if necessary, and then adjust the 
detector and antenna trimmers C-10 and C-1 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 

Band D 
No adjustments are required on this hand. 

Output Meter Alignment 
To align the receiver by other methods than that ex- 

plained above will require the use of a standard test 
oscillator, such as the Stock No. 9595, and a suitable 
output indicator, such as the Stock No. 4317. The indi- 
cator should be connected either to the voice coil circuit 
or across the output transformer primary. For each ad- 
justment, the volume control should be maintained at 
maximum and the Oscillator output regulated until the 
indication is barely perceptible. The smaller the amount 
of glow, the more accurate will be the indication. The 
signal level will also be below the range of the receiver 
a.v.c., preventing broadness of tuning. 

I -F Adjustments-Connect the output of the test 
Oscillator from the RCA -6L7 first detector control grid 
to chassis -ground and adjust its frequency to 460 kc. 
Tune the receiver to Band "A", setting the station 
selector at a point where no interference is received 
from local stations or the local oscillator. Then tune 
the i -f trimmers C-31, C-30, C-28, C-27, C-24 and 
C-23 in order, each for maximum indicated receiver 
output. 

R -F Adjustments-Connect the Oscillator output to 
the antenna -ground terminals of the receiver. Keep 
the output indicator attached to the receiver output as 
above. For each adjustment, use the minimum signal 
which will give a perceptible indication on glow in- 
dicator. 

BAND A 
(a) Set the range switch of the receiver to its Band 

(a) 

(b) 

(a) 

A position and tune the selector to a dial read- 
ing of 1720 kc. Tune the Oscillator to this same 
frequency and adjust trimmers C-46, C-12 and 
C-3 to produce maximum indicated receiver out- 
put. 
Shift the Oscillator to 600 kc. and tune the re- 
ceiver to pick up this signal, disregarding the 
dial reading at which it is best received. Then 
adjust trimmer C-44, simultaneously rocking the 
tuning control backward and forward through 
the signal, until maximum output is obtained 
from the combined operations. Repeat the 
alignment of C-46 as in (a) to correct for any 
change caused by adjustment of C-44. 

BAND X 
Change the range switch to its Band "X" posi- 
tion. Tune the receiver to read 400 kc. and 
set the Oscillator to produce this same fre- 
quency. Adjust trimmers C-47, C-13 and C-4 
to produce maximum receiver output. 

(b) Shift the Oscillator frequency to 150 kc. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then tune the oscillator series trimmer 
C-48, simultaneously rocking the tuning control 
(receiver) backward and forward through the 
signal, until maximum output results from the 
combined operations. Repeat the alignment of 
C-47 as in (a) to correct for any change caused 
by the adjustment of C-48. 

BAND B 
Place the receiver range switch in its Band "B" po- 

sition and tune the station selector to a dial reading of 
6132 kc. Set the frequency of the Oscillator to 6132 kc. 

ROLLER 
LINK 

SHAFT 
FOR POINTERS DIAL 

CAM 

GEAR SEGMENT 

TURNED BY 
RANGE KNOB 

SHAFT 

Figure 8-Selector Dial Change Mechanism 

Then adjust trimmer C-42 to give maximum receiver 
output. Two positions may be found which fulfill this 
condition. The one of least capacitance is correct. To 
assure that the right peak has been used; tune the re- 
ceiver to 5212 kc. and increase the Oscillator output. 
The "image" of 6132 kc. will be received at this point 
if C-42 has been adjusted to the proper point of maxi- 
mum output. No trimmer adjustments are to be made 
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during this check. Return the receiver tuning to 6132 
kc., readjust C-26 if necessary, and then tune the de- 
tector and antenna coil trimmers, C-11 and C-2 to pro- 
duce maximum (peak) receiver output as indicated on 
the glow meter. 

BAND C 
Turn the receiver range switch to its Band "C" posi- 

tion and set the tuning control to a dial reading of 
18,000 kc. Tune the Oscillator to this same frequency. 
Adjust the oscillator parallel trimmer C-41 to produce 
maximum receiver output. Two positions of the trim- 
mer will be found which fulfill such a condition. The 
one of least capacitance is correct. To assure that the 
right position has been used, check for the "image" of 
the 18,000 kc. signal which will be received at 17,080 
kc. on the dial if C-41 is correctly adjusted. An in- 
crease in Oscillator output may be necessary. No 
trimmer adjustments should be made during this check. 
Return the receiver tuning to 18,000 kc., readjust C-41 
if necessary, and then tune the detector and antenna 
trimmers C-10 and C-1 to give maximum receiver out- 
put. 

Dial Adjustment 
Figure 8 illustrates the relations of the various parts 

of the dial mechanism when it is in its A-Broadcast 
position and the range switch is likewise turned to its 
Band A setting. In re -assembling the dial after repair, 
see that the gears are meshed in accordance with the 

LOW CAP. ..- SHIELD 
_TO VOLUME 

CONTROL. ARM 

D.P. DT.o 
RADI O - 
PHONO. 
SWITCH 

15í A.F 
TUVE 

V.C. 

Figure 9-General Phonograph Connections 

INSTALLATION 
Change the receiver circuits and add phonograph 

connections to conform with the above schematic. 
Thoroughly shield leads where indicated, keeping 
them clear of a -c circuits and transformers. Place 
transformer T so as to obtain minimum lengths of 
secondary leads and mount it in the position which 
does not cause hum. 

PARTS REQUIRED 
M-Magnetic Pickup P-Phono Turntable 

-Low Impedance Mechanism 
VC-Volume Control 

-100 ohms 
T-Phono Input 

Transformer-Stock RT-Variable Resistor 
No. 7445 -0 to 10,000 ohms 

diagram, at the same time noting that the lever which 
is attached to the range switch shaft is in the position 
as shown. 

CT-Condenser-.05 
mfd. 

Phonograph Attachment 
The audio system of this receiver may be adapted 

for use in the reproduction of phonograph records by 
proper connection and arrangement of an external 
turntable and its associated accessories. The relatively 
high amplification due to the number of a -f stages 
employed, necessitates that great care be taken when 
the circuits are changed for phonograph input. It is 
recommended that the pickup used be fed directly 
to the grid circuit of the first audio stage, with suitable 
switching installed for changing between radio and 
phonograph operation. Diagrams covering suggested 
methods of phonograph attachment are given in Fig- 
ures 9 and 10 with installation details. Hum may 
possibly be encountered from lack of shielding and 
improper placement and shielding of the input trans- 
former if these items are not taken care of during re- 
arrangement of the circuits. All wiring should be 
installed in a substantial and permanent manner. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to ground on Figure 7 will serve to 
assist in locating causes for faulty operation when 
existent. Each value as specified shuuld hold within -I 

20% when the receiver is normally operative at the 
rated supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given on the diagram are actual 
operating values and do not allow for inaccuracies 
which may be caused by the loading effect of a volt- 
meter's internal resistance. This resistance should be 
duly considered for all readings. The amount of circuit 
resistance shunting the meter during measurement will 
determine the accuracy to be obtained, the error in- 
creasing as the meter resistance is comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range used 
for each check is chosen as high as possible consistent 
with good readability. 

Universal Transformer 
The wiring of the special transformer used in some 

models of this receiver is given by Figure 4. This 
transformer is adaptable to several ranges of voltage, 
hence, in cases of receiver inoperation, the connections 
should be checked to assure that they are correct for 
the voltage being used. 

-5BLxx 
rLunw 

_F QWC 

CIIELD_ 

RED"' 

DUO JUNIOR 
SWITCH 

Figure 10-Duo Junior Connections 
INSTALLATION 

Arrange connections from Duo Junior output 
cable to receiver so that completed wiring is in 
accordance with schematic above. Add two jumpers 
shown by heavy full lime to Duo Junior Radio - 
Phono switch. Keep all leads as short as possible 
and well shielded where indicated. 

PARTS REQUIRED 
Model R-93-Duo Junior Phonograph 
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MODEL C13-2 
REPLACEM ENT PARTS 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION LIST 

PRICE 

RECEIVER ASSEMBLIES 

4427 Bracket-Low frequency tone control switch, 
volume control or high frequency tone 

bracket 

11283 

3381 

Resistor -1200 ohms - Carbon type -1/4 
watt-(R24)-Package of 5 

es Ristor-10,000 ohms-Carbon type-%4 
$1.00 

5237 
control mounting 

Bushing-Variable capacitor mounting as- 
$0.18 

5114 
watt (R26)-Package of S 

Resistor -15,000 ohms-Carbon type - 1 
1.00 

11255 
sembly-Package of 3 

Cable-Radiotron tuning lamp cable corn- 
plete with socket 

.43 

1.20 8070 
watt (R2) 

Resistor -22,000 ohms-Carbon type -1/2 .22 

S241 Capacitor-Adjustable capacitor- ( C44, 
C48) .40 11305 

watt (R25)-Package of S 

Resistor -22,000 ohms-Carbon type-%4 1.00 

11286 Capacitor -14 Mmfd. (C39) .24 
8065 

watt (R35)-Package of 5 

Resistor -27,000 ohms-Carbon type-%2 
1.00 

11292 Capacitor -22 Mmfd. (C8) 24 watt (R7)-Package of 5 

11289 Capacitor-SO Mmfd. (C16,C21) .26 5033 Resistor -33,000 ohms-Carbon type -1 1.00 

11291 Capacitor -115 Mmfd. (C7, C50, C52) .24 
watt of 5 

11295 
1124 
11290 
11269 

Capacitor -200 Mmfd. (C77) 
Capacitor -325 Mmfd. (C45) 
Capacitor -400 Mmfd. (C36, C37, CS1) 
Capacitor -800 Mmfd. (C15) 

.30 
32 

.25 
30 

11300 

11282 

33,000Package 
Resistor -33,000 ohms-Carbon type -1/10 

watt (R6)-Package of 5 

Resistor -56,000 ohms-Carbon type -1/10 
watt (R8)-Package of S 

1.10 

.7S 

11293 Capacitor -900 Mmfd. (C66) .40 8064 type Rewatt 75 

11335 

14838 

Capacitor -1300 Mmfd. (C43) 
Capacitor -4500 Mmfd. (C40, C57).30 .30 

ohms-Carbon -1/2 
(R34)-Package-82,000 watt of S 1.00 

5242 
Capacitor-.005 Mid. (C73, C75) 
Capacitor-.005 Mfd. High frequency tone 

control capacitor (C71) 

.20 

.52 

3118 

11281 

Resistor -100,000 ohms-Carbon type-%4 
watt (R11, R13, R14)-Package of 5.. 

Resistor -100,000 ohms-Carbon type- 
1/10 R9)-Package 5.... 

1.00 

5148 Capacitor-.007 Mfd. (C72).20 5158 
watt (R1, of 

Resistor -220,000 ohms-Carbon type -1/4 .75 

4624 
4883 

Capacitor-.O1 Mfd. (C64) 
Capacitor-.01 Mfd. (C38, p 

S4 
.20 

3033 
watt (R37)-Package of 5 

Resistor -1 megohm-Carbon type -1/4 watt 1.00 

4937 
4836 

Capacitor-.01 Mfd. (C74) 
Capacitor-.05 Mid. (CS, C17, C25, C29, 

C59) 

.25 

.30 4241 
(R5)-Package of S 

Resistor -1.5 Megohms-Carbon type -1/4 
watt (RI5)-Package of 5 

1.00 

4886 
4841 

Capacitor-.05 Mfd. (C60) 
Capacitor-.1 Mfd. (C19, C58) 

.20 
.22 

11151 Resistor -2.2 megohm - Carbon type 1/4 - 
watt (R19, R20)-Package of S 

1.00 

4885 Capacitor-.1 Mfd. (C14, C20, C26, C32, 11209 Resistor-Voltage divider resistor - Corn 
C33) .28 prising one 4100 ohm, one 4700 ohm, 

4840 Capacitor-.25 Mfd. (C9) .30 one 50 ohm, two 33 ohm and one 124 
3597 Capacitor-.25 Mfd. (C69) .40 ohm sections-(R31, R32, R33, R36, 

11203 Capacitor -10 Mfd. (C53) 1.18 R38, R39) 1.16 

5212 
11204 

Capacitor -18 Mfd. (C54) 
Capacitor Pack-Comprising one 10 Mfd , 

1.16 5249 Shield-Antenna, Dectector or Oscillator 
coil shield .20 

one 20 Mfd., and two 8 Mfd. capacitors 5250 Shield-Intermediate frequency transformer .22 
C55, C56, C65, C67) 3.44 shield.25 

11208 Capacitor Pack-Comprising one .015 Mfd. 
and one .05 Mfd capacitor and one 

11273 
4794 

Shield-Rectifier Radiotron shield 
Socket -4 contact rectifier Radiotron socket .15 

27,000 ohm and one 10,000 ohm resistors 
C62, C63, R22, R23) 1.32 

11197 Socket -6 contact Radiotron socket-For 
first audio or driver radiotrons-(6C5).. .14 

11272 Clamp-Cable clamp-Located on top sur- 
face of chassis near variable tuning con 

11198 Socket -7 contact Radiotron socket-For 
6K7, 6H6, or 6F6 radiotrons 1S 

denser .10 11278 Socket -7 contact oscillator Radiotron (6J7) 
4693 Clamp-Electrolytic capacitor mounting socket .20 

clamp-for Stock No. 11204 .15 11279 Socket -7 contact First Detector Radiotron 
5215 Coil-Antenna coil-A and C Bands- (6L7) socket .20 

(L1, L2, LS, L6, Cl, C3) 2.32 11199 Socket-Dial lamp socket .14 
5218 Coil-Antenna coil-X and B Bands-(L3, 5224 Switch-Low frequency tone control switch 

L4, L7, L8, C2, C4) 2.S8 and power switch (S12, S14) 1.00 
5216 Coil-Detector coil-A and C Bands- 5225 Switch-Range switch-(S1, S2, S3, SS, 

L9, L10, L13, L14, C10, C12) 2.34 SS, S6, S8, S9, S10, S11, S13) 3.75 
5219 Coil-Detector coil-X and B Bands-(L11, 5238 Terminal-Antenna terminal board and 

L12, LIS, L16, C11, C13) 2.58 clip with insulating strip and rivets .14 
5217 Coil-Oscillator coil-A and C Bands- 5222 Tone Control-High frequency tone con - 

(L25, L27, C41, C46) 2.20 trol-(R2'7) 1.04 
5220 Coil-Oscillator coil-X and B Bands- 5232 Transformer-Audio driver transformer- 

(L26, L28, L29, C42, C47) 2.24 (T3) 2.50 
5221 Coil-Oscillator coil-D Band-(L24).... .64 5228 Transformer-First Intermediate frequency 
5214 Condenser -3 gang variable tuning con- transformer-(L17, L18, C23, C24) 1.80 

denser-(C6, C18, C49) 4.42 5234 Transformer-Interstage Audio transformer 
5226 Lamp-Pilot lamp-Package of S .70 -(T2) 3.40 
11710 Lead --Shielded lead for antenna .40 8061 Transformer-Power transformer -105-125 
8041 Plate-l.F. or R.F. coil shield locking plate volts 50/60 cycles-(T1) 6.75 

-Package of 2 .12 8062 Transformer-Power transformer -105/125 
5112 Resistor -1000 ohms-Carbon type -I/4 volts 25/50 cycles 9.84 

watt (R3, RIO, R28)-Package of 5.... 1.00 11194 Transformer-Power transformer -105/ 
11285 Resistor -1000 ohms-Flexible type-(R12, 125/150/210/250 volts 40/60 cycles 7.08 

R16)-Package of 5 1.00 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

1 1206 Transformer -Second Intermediate frequency 11191 Bracket-Radiotron tuning lame mounting 
transformer -(L19, L20, C27, C28) .... 1.82 bracket -Less clamp .12 

5230 Transformer -Third Intermediate frequency 11192 Clamp-Radotron tuning lamp mounting 
transformer -(L21, L22, C30, C31, C61, clamp -Less bracket .12 
R17, R18) 2.76 11193 Cover -Reproducer cover .82 

11205 Volume Control -Complete (R21) 1.30 11276 Escutcheon-Radiotron tuning lamp escutch- 

DRIVE ASSEMBLIES 11379 
eon 

Escutcheon -Station selector escutcheon and 
.40 

5243 Arm -Band indicator operating arm .42 crystal 1.08 
10194 Ball -Steball for drive assembly -Pack- 

t 2.75 11346 Knob -Station selector knob -Package of 
.25 

8054 Cam Five position cam -For station selec- 
tor drive assemblyswitch .28 11347 Knob -Volume control, tone control range 

or power switch knob -Package 
4422 Clutch -Tuning condenser drive clutch as- of 5 .75 

sembly-Comprising drive shaft, balls, 11382 Resistor -1 megohm-Carbon type -1/10 
ring, spring and washers assembled 1.00 

watt -Used in tuning tube socket -Pack - 
8048 Coupling -Flexible coupling for variable 

capacitors -Includes indicator shaft .70 age of 5 (R30) .75 

11336 Dial -Dial scale with mounting rivets.... .60 5210 Screw -Chassis mounting screw assembly - 
8045 Disc -Drive disc and gear assembly .46 Package of 4 .16 

11380 Drive -Tuning condenser drive assembly 11348 Screw -8-32x7/16" Headless cupped point 
complete 6.35 set screw for knob No. 11346 -Package 

8044 Escutcheon -Dial escutcheon and vernier of 10 .32 

label 1.08 11381 Socket-Radiotron tuning tube socket and 
8050 Gear -Gear sector and band indicator op- cover .45 

erating link -(Link connects to arm on 11349 Spring -Retaining spring for knob (Stock 
band switch) .15 No. 11347) -Package of 5 .15 

8046 Gear -Indicator shaft drive gear and ver- 
nier idler with one spring .72 REPRODUCER ASSEMBLIES 

8053 Indicator -Station selector vernier pointer. .12 
8059 Board -Terminal board (2 terminals) .... .14 

11793 Indicator -Station selector indicator pointer .1' 8060 Bracket -Output transformer mounting 
8051 Link -Complete with roller and spring .30 bracket .14 
8049 Pinion -Vernier pointer drive pinion and 11200 Cable -Reproducer cable 50 

shaft 55 
8058 Clamp -Cone rim clamp -Package of 4.... ,44 

4669 Screw -8.32x5/32" Square head set screw 
11189 Coil -Field coil -magnet and cone housing 

for drive assembly -Package of 10 _25 (L31) 10.60 
8047 Spring -Coil spring for indicator shaft 8056 Cone -Reproducer cone (L30) 1.58 

drive gear and vernier idler (Stock 5039 Connector -4 contact male connector for 
No. 8046) 12 reproducer .25 

8052 Spring -Coil spring for link -Package of 5 .32 
5040 Connector -4 contact female connector for 

8042 Stud -Band indicator operating arm stud- reproducer cable .25 
Package of 5.. .. .. .. .. .. .25 9620 Reproducer -Complete 16.32 

MISCELLANEOUS ASSEMBLIES 8057 Transformer -Output transformer (T4, 
5211 Bolt -Reproducer mounting bolt assembly- C76) 3.22 

Package of 2 .24 
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RCA VICTOR MODEL C 15-3 
Fifteen -Tube, Five -Band, A -C, Superheterodyne Receiver 

SERVICE NOTES 

FREQUENCY RANGES 

ELECTRICAL SPECIFICATIONS 

ALIGNMENT FREQUENCIES 

Band X 140- 410 kc. Band X 150 kc. and 400 kc. 
Band A 540- 1,800 kc. Band A 600 kc. and 1720 kc. 
Band B 1,800- 6,000 kc. Band B 6132 kc. 
Band C 6,000-18,000 kc. Band C 18000 kc. 

Band D 18,000-60,000 kc. Band D none required 

VOLTAGE AND FREQUENCY 

Rating A 105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140-160/195-250 volts, 40-60 cycles 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 First Intermediate Amplifier 
(5) RCA -6K7 Second Intermediate Amplifier 
(6) RCA -6K7 Automatic Volume Control Amplifier 
(7) RCA -6H6 Automatic Volume Control 
(8) RCA -6H6 Second Detector 
(9) RCA -6C5 First Audio Amplifier 

(10) RCA -6C5 Audio Driver Amplifier 
(11) RCA -6C5 Audio Driver Amplifier 
(12) RCA -6F6 Power Output Amplifier 
(13) RCA -6F6 Power Output Amplifier 
(14) RCA -5Z3 Full Wave Rectifier 
(15) RCA -6E5 Tuning Indicator 

MISCELLANEOUS 

Power Consumption 145 watts Loudspeaker 12 inch, Electrodynamic 
Undistorted Output 10 watts Voice Coil Impedance 7 5 ohms at 400 cycles 
Maximum Output 15 watts Intermediate Frequency 460 kc. 

MECHANICAL SPECIFICATIONS 
CABINET DIMENSIONS 

Height 
Width 
Depth 

42 inches 
29% inches 
15/8 inches 

Weight (Net) 113 pounds 
Weight (Shipping) 165 pounds 

Chassis Base Size 203/4 inches x 101/2 inches x 31,/2 inches 
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GENERAL FEATURES 

Metal Tubes 

This receiver uses the new metal tubes which are 
much smaller in size than the corresponding glass 
types. The high frequency efficiency of these metal 
tubes is greater because of the shorter lengths of leads, 
lesser interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The hases and sockets of all types have 
a standardized arrangement of connecting prongs. 

Receiver Chassis 

Service convenience has been a controlling factor in 
the layout of the chassis parts and wiring. The asc m- 
bly of these various elements is such that the number 

conductors is minimized with all important connec- 
tions being readily accessible. Further accessibility to 
all parts of the chassis is due to the open construction 
of the base and mounting supports. Trimmer adjust- 
ments are easily reached from the underside of the 

1700 
n 

Figure 3-Loudspeaker Schematic and Wiring 

chassis. The r -f, detector and oscillator coils are identi- 
fied by markings on their hases, which for example read 
"AAO" to indicate the Band A, "antenna" and 
"oscillator" coils. 

Dial Drive 

The dial drive and station indicator system are of 
new and unique design. Five individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in con- 
nection with the band change switch so that as the 
switch is shifted to a certain band, the corresponding 
dial scale rotates into position. For other positions 
of the band switch, a similar scale selection takes 
place, there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged between these two ratios by push -in opera- 
tion of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back -lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft. 

Tuning Condenser 
The variable tuning condenser is supported by a new 

design of shock -proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency "howl." 

Power Transformer 
The heat incident to the operation of the transformer 

is efficiently radiated by the fin effect of the chassis 
base to which it is mounted. Life of the transformer 
and its efficiency of performance are thereby appre- 
ciably increased. An improved static shield is used 
between the windings to eliminate line disturbances. 

Loudspeaker 
A super -sensitive 12 inch electrodynamic speaker is 

employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the 
chassis through a plug and connector attachment, per- 
mitting easy removal for servicing. 

ELECTRICAL CIRCUIT 

The Superheterodyne method of operation is the 
basis of the design. The amount of radio frequency as 
well as audio frequency amplification is balanced in 
such manner that the maximum of performance is ob- 
tained. The following general items cover the circuit 
arrangement and notable features involved:- 

Tuned Circuits 
Six adjustable tuned circuits are used in the i -f sys- 

tem, each resonating at 460 kc. A three section vari- 
able condenser tunes the secondary of the antenna 
transformer, the secondary of the detector input trans- 
former and the oscillator coil on all bands with the 
exception of D, which has only its detector and oscil- 

lator tuned. Each tuning range has its own group of 
r -f and oscillator coils, they being selected as desired 
by operation of the hand -change switch. Trimmer con- 
densers are provided on all of the tuned circuits for 
use in obtaining precise alignment. 

Bend D Tuning 

Special notice should he taken of the manner of 
tuning this band. The r -f stage is unused when the 
range switch is turned to its Band D position and the 
signal is fed from the antenna directly to the first de- 
tector input circuit. The inductance of this circuit con- 
sists of a short length of bus wire to which the antenna 
lead is tapped at a definite predetermined point. The 
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total length of this inductive wire from the stator of 
the tuning capacitor to ground represents the secondary 
of a high frequency autotransformer, while the induc- 
tive section included between the antenna lead tap and 
ground forms the primary. Alteration of the dimen- 
sions and position of this wiring will change the tun- 
ing and alignment of the circuit, resulting in total 
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lack of operation or seriously poor operation. It is 
therefore necessary when servicing to avoid changes 
in the wiring which includes Band D detector and os- 

cillator r -f circuits unless the arrangement is restored 
to its exact original condition. Similar caution should 
be observed when exchanging by-pass condensers in 
these same circuits, since their values, physical posi- 
tions, length of leads, quality of dielectric etc. are 
critical and variations will definitely affect operation 
of the receiver. The small heater by-pass condensers 
and ground terminals installed at the tube sockets are 
very important in this respect. 

Oscillator Stage 
The heterodyne oscillator circuit used in this receiver 

is an improved type, having exceptional frequency 
stability and uniformity of output over its various tun- 
ing ranges. It operates on fundamental frequencies 
which are fed to the first detector hexode tube (RCA - 
6L7) on an auxiliary mixing grid. The oscillator gen- 
erates a signal which is at all times above the 
frequency of the incoming signal by 460 kc. As shown 
by the schematic diagram, the cathode of the oscillator 
tube is above ground potential for r.f., while the 
plate is effectively at ground potential. This particu- 
lar arrangement, together with the plate and screen 
series resistors, makes the circuit independent of sup- 
ply voltage variations in regard to stability and uni- 
formity of output. Separate coils are used for each 
of the tuning ranges. The switching of the different 
bands is such as to short circuit certain unused coils 
which would absorb energy from the circuits used. 

Intermediate Amplifier 
Two stages of i -f amplification comprising three 

tuned transformers and two RCA -6K7 tubes are ar- 
ranged in cascade to operate at 460 kc. The trans- 
formers have their primaries as well as secondaries 
tuned by adjustable trimmer capacitors. These trim- 

mers are designed to resist moisture, temperature and 
other detrimental factors which may affect their ad- 
justments. Litz wire is used for the windings of the 
third transformer in order to provide the proper 
efficiency in driving the diode second detector. 

Second Detector 
Signal detection is brought about by the rectifying 

action of the RCA -6H6 double diode tube. Audio 
signal obtained from the voltage drop across resistor 
R-19 in the diode circuit, is transmitted to the first 
audio stage by direct coupling. The direct signal com- 
ponent across resistor R-19 is used for bias for the 
RCA -6C5 first audio tube. 

Automatic Volume Control 
The a.v.c. operates as a parallel system, being fed 

from the first i -f output through an auxiliary amplifier 
tube, an RCA -6K7. This stage has an untuned input 
and broadly resonated output, as accomplished in the 
natural period fourth i -f transformer. A double diode 
RCA -6H6 receives the signal at i -f frequency from 
the No. 6 stage and rectifies it in order to obtain the 
d -c component required for a.v.c. This component, 
which develops across resistor R-37, is applied to the 
control grids of the r -f, first detector and i -f tubes 
through resistor -condenser filter systems. The value of 
the bias obtained by this process varies with the in- 
tensity of the received signal and in turn governs the 
amplification of the receiver, thereby automatically 
regulating the output to the same level when there are 
fading tendencies and similarly when tuning from sta- 
tion to station. 

Audio System 

Several stages of audio amplification provide excel- 
lent fidelity and wide range of volume both for short 
wave as well as on the standard and long wave 
bands. The high gain of the system has necessitated 
thorough shielding and careful manufacture. All wir- 
ing, transformers, etc., should always be placed as 
originally installed if it has been necessary to remove 
such for service purposes. Hum difficulties are likely 
to occur if this caution is not observed. Manual vol- 
ume control is by means of an acoustically tapered 
potentiometer which conveys the audio output of the 
first a -f stage to the interstage coupling transformer. 
This control has tone compensation produced by filters 
connected to two points thereon. This gives the cor- 
rect aural balance at different volume settings. A 
music -speech switch is provided in one of the volume 
control filter circuits for use in obtaining good speech 
intelligibility. On the speech position, the low fre- 
quency tones are reduced. A push-pull driver stage is 
used between the first a.f. and the Class AB output 
amplifier. A continuously variable high frequency tone 
control is shunted across the grids of the driver tubes. 
A sharp, high audio frequency cut-off is obtained by 
a tertiary winding on the audio output transformer 
and by the correct design of the driver and interstage 
transformers. This cut-off feature results in quieter 
operation by the reduction of high frequency noise, 
especially on weaker stations. 

Rectifier and Filter 
An RCA -5Z3 full -wave rectifier tube is employed in 

the high voltage supply system. The loudspeaker field 
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coil serves as a filter reactor in conjunction with high 
capacity, electrolytic condensers. Fixed bias voltages 
are made available at the filter output on a divider 
system, which is likewise well filtered with large ca- 
pacitors. 

Tuning Indicator 
A cathode-ray tube is used as a means of visually 

indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation. In general, the ratings of the 
resistors, capacitors, coils, etc. are indicated adjacent 
to the symbols signifying these parts. Identification 
titles such as R-3, L-2, C-1, etc., are provided for 
reference between the illustrations and Replacement 
Parts List. The coils, reactors and transformer wind- 
ings are rated in terms of their d -c resistances. Where 
the value is not given, the resistance is less than one 
ohm. 

Alignment Procedure 
The extensive frequency range of this receiver neces- 

sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, the normal performance of the instrument 
will be obtained. 

Circuits aligned by use of Cathode -Ray equipment 
will be as near to perfection as possible, hence this 
method is to be preferred in all cases. Alignment by 
other methods is oftentimes an approximation unless 
extreme care is taken and a good deal of time ex- 
pended. The oscillographic method is particularly ad- 
vantageous for trimming the i -f tuned circuits to obtain 

X- TOP A -TOP TURING 
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Figure S-Radiotron and Coil Locations 

the utmost in tone quality and at the same time the 
maximum of selectivity. Procedure to be followed 
when using a Cathode -Ray Oscillograph is therefore 
given in detail. Should this type of equipment be 
unavailable, a substitute indicator may be used, the 
procedure being the same but without the sweeping 
operations. 

built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of 
tuning may be readily observed in order to facilitate 
tuning to exact resonance. 

DATA 

Equipment 
The instruments required for placing this receiver 

in proper alignment should consist of an RCA Cathode - 
Ray Oscillograph, an RCA Full Range Oscillator, 
an RCA Frequency Modulator, a Tuning Wand and 
an Alignment Tool. AU of these devices are illustrated 
and described on a separate page of this booklet. The 
Cathode -Ray Oscillograph is to be used as an output 
indicator to precisely show when the circuits- are 
correctly aligned. The Full Range Oscillator is re- 
quired as the source of standard alignment signals 
at the various frequencies. Visual alignment is made 
possible through use of the Frequency Modulator, 
which in conjunction with the Oscillograph and Oscil- 
lator, causes the characteristic wave shape of the cir- 
cuit under test to be formed on the Oscillograph screen. 
Adjustments must be made with an insulated screw 
driver, the Alignment Tool fitting such a requirement. 
The necessity for alignment and direction of required 
change may be tested with the Tuning Wand. Its use 
is as follows:- 

The Tuning Wand, which consists of a bakelite rod having 
a small brass cylinder installed at one end and a core of 
finely divided iron at the other. may be inserted into a tuned 
coil to obtain an indication of the tuning. With a signal 
being supplied to the receiver at the particular frequency of 
the circuit concerned, each end of the Wand should be 
placed through the center of the coil. Holes are provided 
in the coil shields for this test. A change in tuning will 
be produced by the presence of the brass cylinder or iron 
core and consequent change of receiver output occurs. If 
there is a decrease of output when either of the two ends 
are inserted, the tuning is correct and will require no adjust. 
ment. However, should there be an increase of output due 
to the iron core and decrease with the brass cylinder, an 
increase in inductance or capacitance is indicated as necessary 
to bring the circuit into line. The trimmer involved should 
therefore be increased accordingly. If the brass cylinder end 
causes an increase in output, while the iron end causes a 
decrease, reduction of, inductance will be necessary to bring 
the circuit into alignment. This will be equivalent to de- 
creasing the trimmer concerned. 

Changes Indicated by Tuning Wand 

WAND SIGNAL 

{Brass Decrease 
Iron Decrease 

{Brass Increase 

Iron Decrease 

{Brass Decrease 
Iron Increase 

TRIMMER 

None 

Decrease 

Increase 
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Trimmers C-44 and 
C45 Correctly Aligned 

CURVES OF 3RD I -F TRANSFORMER 

Trimmer C-44 In- 
creased or Decreased 

¡ th turn 

Trimmer C45 In 
creased or Decreased 

! gth turn 

CURVES OF 2ND AND 3RD I -F TRANSFORMERS 

ma. 

Trimmers C-37 and 
C-38 Correctly Aligned 

fk\, 
Trimmers C-37 or C-38 

Increased %5 turn 
Trimme s C-37 or C-38 
Decreased %gth turn 

CURVES OF IST, 2ND AND 3RD I -F TRANSFORMERS 

Trimmers C-32 and 
C-33 Correctly Aligned 

Trimmers C-32 or C-33 
Increased %g turn 

Trimme s C-32 or C-33 
Decreased %5th turn 

Figure 6--Cathode-Ray Images for I -F System 

I -F TRIMMER ADJUSTMENT 
Six trimmers are associated with the three i -f trans- 

formers. Their locations on the chassis are shown by 
Figure 8. Each must be aligned to a basic frequency of 
460 kc. The last i -f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through successive stages until the first trans- 
former has been aligned. For such a process, it is 

necessary to feed the output of the Full Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second detector output on the Cathode -Ray Oscillo - 
graph. The most convenient point for connection of 
the Oscillograph is at the control grid of the RCA -6C5 
first audio tube, with the vertical "Hi" input terminal 
attached to the grid connection and the "Gnd" to the 

chassis. The "Ext. Sync." terminals of the Oscillograph 
should be connected to the Frequency Modulator as 
illustrated in Figure 7. A .001 mfd. capacitor installed 
in series with the Oscillator "Ant." output lead will 
prevent the voltage constants of the stage being 
aligned from becoming upset. Proceed further as fol- 
lows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver volume 
control to maximum and the range switch to 
Band "A". Tune the station selector to a point 
where no interference is caused by local stations 
or the local oscillator, removing the 6J7 tube 
if necessary. Turn the Oscillograph vertical 
"A" amplifier to "On" and advance the vertical 
gain control to its maximum position. Set the 
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horizontal "B" amplifier to "Timing" and con- 
trol its gain so that the luminescent spot sweeps 
a trace completely across the screen. Have the 
timing control adjusted to "Int." 

(b) Attach the output of the test Oscillator to the 
control grid cap of the second i -f tube (RCA - 
6K7) and chassis ground. Tune the Oscillator 

TO DETECTOR 
OUTPUT 

To CHASSIS 
GROUND 

/!MELD 

110 -120 V. 

SO-s0 

o 

TMV-122 - B 
CATHODE RAY 

OSCILLOGR A PH 

TMV-128-A 
FREQUENCY MODULATOR 

CABLE 

IST BET, 
1ST I.F., OR 

2RoI.F. TUBE 

RECEIVWR 
CHASSIS 

.001 MFD. 

CD 

TMV-97-C 
TEST OSCILLATOR 

Figure 7-Alignment Apparatus Connections 

to 460 kc. having its modulation switch turned 
to "On". Regulate the output control until 
the signal produces a wave pattern on the 
Oscillograph screen, adjusting the Oscillograph 
frequency and range controls to give the de- 
sired number of cycles. Cause the image formed 
to stand still on the screen by manipulation 
of the "Sync." control. Use as low a signal 
output from the Oscillator as can be accurately 
observed at the Oscillograph. Then tune the 
two trimmers C-44 and C-45 of the third i -f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic 
image. Under this condition, the transformer 
will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the shielded 
patch cord provided. Figure 7 shows the 
proper arrangement. Set the Frequency Modu- 
lator sweep range switch to its "Lo" position 
and turn the Oscillator modulation switch to 
"Off". Change the timing (Sync.) control of 
the Oscillograph to "Ext." and place the range 
switch to its No. 2 position. Then shift the 
tuning of the Oscillator so as to increase its 
frequency, until two distinct and similar waves 
appear on the Oscillograph screen and become 
coincident at their highest points. These curves 
will be found to occur at an Oscillator setting 
of approximately 540 kc. They will be identical 
in shape but appearing in reversed positions. 
Adjust the frequency control of the Oscillo - 
graph in order to cause the waves to conform 

with these requirements and to make them re- 
main motionless on the screen. This will require 
a setting of approximately %2 clockwise rotation 
of the frequency control. The trimmers C-44 
and C-45 should then be re -adjusted so that 
the two curves move together and become ex- 
actly coincident throughout their lengths, main- 
taining the maximum amplitude at which this 
condition can be brought about. 

(d) Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control grid cap of the first i -f tube (RCA - 
6K7). Adjust the two trimmers C-37 and C-38 
of the second i -f transformer until the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum amplitude. 
Change the test Oscillator output to the control 
grid of the first detector tube (RCA -6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-32 and C33 of the first i -f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i -f system. 

(e) 

ANTENNA, DETECTOR AND OSCILLATOR 

For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur- 
ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector 
and oscillator trimmers are shown on Figure 8. The test 
Oscillator should be removed from connection with 
the i -f system and its output attached to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 
to keep the oscillographic image as low as is practically 
observable. Such procedure will obviate apparent 
broadness of tuning which would result from a.v.c. 
action on a stronger signal. The sequence of alignment 
should he Band A, Band X, Band B and Band C. 
Proceed with the adjustments as follows:- 

Calibration 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning capacitor plates 
are in full mesh (maximum capacity). Then move the 
main dial pointer until it points exactly to the horizon- 
tal line at the low frequency end of the and A scale. 
Correct the setting of the vernier second hand pointer 
to read zero. 

Band A 

(a) With the receiver range switch on its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
Oscillator to 1720 kc. (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output to produce a registration on 
the Oscillograph. Carefully align the oscil- 
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(b) 

lator, detector and antenna trimmers, C-25, 
C-14 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on "Int." for this operation. Then 
shift the timing control to "Ext." and place 
the Frequency Modulator into operation with 
its connections to the Oscillator and Oscillo - 
graph as shown on Figure 7. Retune the test 
Oscillator (increase frequency) until the for- 
ward and reverse waves show on the Oscillo - 
graph and become coincident at their highest 
points. Adjust the trimmers C-25, C-14 and 
C-3 again, setting each to the point which pro- 
duces the best coincidence and maximum ampli- 
tude of the images. 
Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Tune the receiver to pick up this 
signal, disregarding the dial reading at which 
it is best received. Then insert the Frequency 
Modulator plug and retune the Oscillator until 
the two similar forward and reverse waves 
appear on the screen. It is advisable to shift 
the Oscillator to its 200-400 kc. range and 
use the third harmonic of the generated signal 
in order to obtain the desired range of sweep 

for this adjustment. The trimmer C-23 should 
then be adjusted until a point is reached where 
the waves have the greatest amplitude. It will 
be unnecessary to rock the tuning condenser 
for this operation inasmuch as the Frequency 
Modulator is automatically producing the same 
effect. After completing this adjustment, the 
trimmer C-25 should be realigned as in (a) 
to correct for any change in the oscillator high 
frequency tuning which has been caused by the 
adjustment of C-23. 

Band X 

(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On"). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to "Int." Then align each of the trimmers 
C-26, C-15 and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to "Ext." 
Increase the frequency of the Oscillator (modu- 
lation "Off") until the two waves appear and 
become coincident at their highest points, ap- 
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proximately at 462 kc.. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-26, C-15 and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 

(b) Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
the trimmer C-27, for maximum amplitude of 
the wave images. Rocking of the tuning con- 
denser will not be necessary as the Frequency 
Modulator duplicates such an operation. Re- 
peat the alignment of C-26 as outlined in (a) 
to correct for any reflective error brought about 
by the adjustment of C-27. 

Band B 

Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (Modulation "ON" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 

apparent on the Oscillograph. Then adjust the 
trimmer C-76 to the point producing the max- 
imum amplitude of the image. Two positions 
will be found on this trimmer which causes 
maximum amplitude. The one of least capac- 
itance is correct and should be used. Check for 
the "image" signal, which will be received at 
5212 kc. on the dial if the adjustment of C-76 
has been properly made. An increase in Oscil- 
lator output may be necessary for this test, 
however its frequency should not be changed 
nor any trimmer adjustments made on the re- 
ceiver. 
Return the station selector to the 6132 kc. 
reading and align the detector and antenna 
trimmers C-13 and C-2 respectively, for max- 
imum (peak) output as shown by the Oscillo - 
graph. No further adjustments are to be made 
on Band B. 

(a) 

(b) 

(a) 

Band C 

Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to this same frequency (Modu- 
lation "On" and Frequency Modulator discon- 
nected), regulating its output to the level 
required for convenient observation. Adjust the 
trimmer C-75 to the point producing maximum 
output as indicated on the Oscillograph. Check 
for the presence of "image" signal by tuning 
the receiver to 17,080 kc. The 18,000 kc. signal 
of the Oscillator will be received at this point 
if the adjustment of C-75 has been properly 
made, using the position of minimum capaci- 
tance giving maximum receiver output. It may 

be necessary to increase the output of the 
Oscillator in order to get an indication of the 
"image". No adjustments should be made 
during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-75 if necessary, and then adjust the 
detector and antenna trimmers C-12 and C-1 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 

Band D 

No adjustments are required on this band. 
To align the receiver by other means than those 

explained in the above procedure will require the use 
of an output indicator and a suitable test oscillator. 
The output device should be connected at the receiver 
output, either to the voice coil circuit or to the output 
transformer primary. Successive points of connection 
of the test Oscillator will be identical to those specified 
for Cathode -Ray alignment, the same test frequencies 
being used in each case. The process of sweeping the 
frequency of the test Oscillator with the Frequency 
Modulator will of course be omitted, instead, the trim- 
mers throughout the system should be adjusted to pro- 
duce maximum indication at the output. It will be 
essential to rock the tuning condenser for the low 
frequency adjustments of Bands X and A, but to 
cause maximum output rather than the type of indi- 
cation afforded by the Oscillograph. The receiver vol- 
ume control must be kept at its maximum setting and 
for each test, the Oscillator output regulated to main- 
tain an indication which will be as small as possible. 
Under this condition, the receiver will be operating 
at maximum gain, but receiving only a weak signal of 
insufficient strength to cause appreciable a.v.c. action. 
This requirement is of importance in either method of 
procedure, since the a.v.c. will have a definite effect on 
the indication if a more intense input is used. 

ROLLER 
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Figure 9-Selector Dial Change Mechanism 

Dial Adjustment 
Figure 9 illustrates the relations of the various parts 

of the dial mechanism when it is in its A-Broadcast 
position and the range switch is likewise turned to its 

282 



Band A setting. In re -assembling the dial after repair, 
see that the gears are meshed in accordance with the 
diagram, at the same time noting that the lever which 
is attached to the range switch shaft is in the position 
as shown. 

Phonograph Attachment 
The. audio system of this receiver may be adapted 

for use in the reproduction of phonograph records by 
proper connection and arrangement of an external 
turntable and its associated accessories. The relatively 

tow CAP. r SHIELD 

Figure 10-General Phonograph Connections 

INSTALLATION 
Change the receiver circuits and add phonograph 

connections to conform with the above schematic. 
Resistor R and capacitor C must be used to provide 
the proper bias. Thoroughly shield leads where in- 
dicated, keeping them clear of a -c circuits and trans- 
formers. Place transformer T so as to obtain 
minimum lengths of secondary leads and mount it 
in the position which does not cause hum. 

PARTS REQUIRED 

M-Magnetic Pickup 
-Low Impedance 

VC-Volume Control 
-100 ohms 

R-Biasing Resistor - 
2500 ohms 

C-By-pass Condenser 
-10 mfd. 

T-Phono Input 
Transformer-Stock 
No. 7445 

P-Phono Turntable 
Mechanism 

C,-Condensez-.05 
mfd. 

R,-Variable Resistor -0 to 10,000 ohms 

high amplification due to the number of a -f stages 
employed, necessitates that great care be taken when 
the circuits are changed for phonograph input. It is 
recommended that the pickup used be fed directly to 
the grid circuit of the first audio stage, with suitable 
switching installed for changing between radio and 
phonograph operation. Bias of the stage must be 
maintained by addition of a resistor, to be shorted out 
for the radio position of the switch. This resistor 
should be by-passed by a condenser of appropriate 
rating. Diagrams covering suggested methods of pho- 
nograph attachment are given in Figures 10 and 11 

with installation details. Hum may possibly be en- 

countered from lack of shielding and improper place- 
ment and shielding of the input transformer if these 
items are not taken care of during re -arrangement of 
the circuits. All wiring should be installed in a sub- 
stantial and permanent manner. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to ground on Figure 8 will serve to 
assist in locating causes for faulty operation when 
existent. Each value as specified should hold within + 
20% when the receiver is normally operative at the 
rated supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given on the diagram are actual 
operating values and do not allow for inaccuracies 
which may be caused by the loading effect of a volt- 
meter's internal resistance. This resistance should be 
duly considered for all readings. The amount of circuit 
resistance shunting the meter during measurement will 
determine the accuracy to be obtained, the error in- 
creasing as the meter resistance is comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range used 
for each check is chosen as high as possible consistent 
with good readability. 

Universal Transformer 
The wiring of the special transformer used in some 

models of this receiver is given by Figure 4. This 
transformer is adaptable to several ranges of voltage, 
hence, in cases of receiver inoperation, the connections 
should be checked to assure that they are correct for 
the voltage being used. 

Figure 11-Duo Junior Connections 

INSTALLATION 
Arrange connections from Duo Junior output 

cable to receiver so that completed wiring is in 
accordance with schematic above. Add two jumpers 
shown by heavy full lines to Duo Junior Radio - 
Phono switch. Resistor R and capacitor C must be 
added to receiver circuit to maintain bias. Keep 
all leads as short as possible and well shielded where 
indicated. 

PARTS REQUIRED 

Model R93-Duo 
Junior Phonograph 

R-Biasing Resistor - 
2500 ohms 

C-Bypass Condenser 
-10 mfd. 
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MODEL C15-3 
REPLACEM ENT PARTS 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES 5220 Coil-Oscillator coil-X and B Bands- 
L19, L22, C26, C76 $2.24 

4427 Bracket-Low frequency tone control 5221 Coil-Oscillator coil-D Band-L17 .64 
switch, volume control or high frequency 
tone control mounting bracket $0.18 5214 Condenser -3 gang variable tuning con - 

5237 Bushing-Variable capacitor mounting bush- 
denser-C6, C29, C63 4.42 

ing assembly-Package of 3 .43 5240 Cover-Fuse cover plate .24 

11255 Cable-Radiotron tuning lamp cable corn- 11202 Foot-Chassis mounting foot and bracket 
plete with socket 1.20 assembly-Package of 2 .78 

5241 Capacitor-Adjustable capacitor-C23, C27 .40 10907 fuse -3 ampere fuse-PI-Package of 5 .40 

11286 Capacitor -14 Mmfd. capacitor-C19 .24 
5226 Lamp-Dial lamp-Package of 5 70 

11292 Capacitor -22 Mmfd. capacitor-C11 .24 
11710 

5239 
Lead-Shielded lead for antenna 
Mounting-Fuse mounting for 110 volt in - 

40 

11289 Capacitor-SO Mmfd. capacitor-C8, C30 .26 strument .36 
11291 Capacitor -115 Mmfd. capacitor-C62, C65 .24 5244 Mounting-Fuse mounting for 220 volt in- 
11295 Capacitor -200 Mmfd. capacitor-CSS.... .30 strument 

.32 

11294 Capacitor -325 Mmfd. capacitor-C24.... .32 8041 Plate-I.F. or R.F. coil shield locking plate 

11290 Capacitor Mmfd. C18, 
-Package of 2 .12 -400 capacitor-C9, 

C20, C49, C64 .25 5233 Reactor-Coupling p 8 reactor-L29 2.32 

11299 Capacitor -600 Mmfd. capacitor-C48.... .26 11296 Resistor -330 ohms-Carbon type -1/4 watt 
(R2, R12)-Package of 5 1.00 

3784 Capacitor -900 Mmfd. capacitor-C69.... .30 
11285 Resistor -1000 ohms-Flexible type resit), 11335 Capacitor -1300 Mmfd. capacitor-C22.. .30 tor (R13, R17, R36)-Package of S 1.00 

11287 Capacitor -4500 tor -4500 Mmfd. capacitor-C21, 
.30 

5112 Resistor -1000 ohms-Carbon type-I/4CCwatt 

(R4, R10, RIS, R29)-Package of 
4838 Capacitor-.005 Mfd. capacitor-058, C59 .20 5 1.00 
5242 Capacitor-.00S Mfd. High frequency tone 11283 Resistor -1200 ohms-Carbon type-I/4 

control capacitor-056 .52 watt (R3)-Package of S 1.00 
5148 Capacitor-.007 Mfd. capacitor-C57.... .20 4408 Resistor -1500 ohms-Carbon type -1/4 
4937 Capacitor-.O1 Mfd. capacitor-C60 .25 watt (R8)-Package of 10 2.00 

4858 Capacitor-.01 Mfd. capacitor-C17, C68. .25 5159 Resistor -2200 ohms-Carbon type -1/4 
watt (R35)-Package of 5 1.00 

4870 Capacitor-.025 Mfd.-C47. .20 
11298 Resistor -5600 ohms-Carbon type -1 watt 

4836 Capacitor-.0S Mfd. capacitor-CS, C16, (R21) .22 
C35, C40, C70 .30 8043 Resistor -10,000 ohms-Carbon type -2 

4835 Capacitor-.1 Mfd. capacitor-C31 .28 watts (R22) .25 
4841 Capacitor-.1 Mfd. capacitor-C7, C28, 3998 Resistor -15,000 ohms-Carbon type -1A 

C36, C41, C67 .22 watt (R30)-Package of S 1.00 
4885 Capacitor-.1 Mfd. capacitor-C10, C34, 5114 Resistor -15,000 ohms-Carbon type -1 

C39, C42, C43 .28 watt (RS) .22 
3597 Capacitor-.25 Mfd. capacitor-051 .40 8065 Resistor -27,000 ohms-Carbon type -1/2 

11203 Capacitor -10 Mfd. capacitor-C71 1.18 watt (R33)-Package of S 1.00 

¶212 Capacitor -18 Mfd. capacitor-C72 1.16 11300 Resistor -33,000 ohms-Carbon type - 
1/10 watt (R32)-Package of 5 .75 

5213 Capacitor Pack-Comprising one 4. Mfd., 
one 10 Mfd. and one 8. Mfd. capacitors 

-CSO, C73, C74 2.94 
5033 - 

-0000 
Resistor -33,000 ohms-Carbon type 

1.10 
-1 

watt (R31)-Package of 5 

5236 Capacitor Pack-Comprising two Mfd., 11282 Resistor -56,000 ohms-Carbon type- .5 
capacitors, one 680 ohm resistor and one 1/10 watt (R9)-Package of 1 .75 
820 ohm resistor-053, C54, R23, R27. 1.36 8064 Resistor -82,000 ohms-Carbon type-%2 

4693 Clamp-Electrolytic capacitor mounting watt (R43)-Package of 5 1.00 
clamp (For stock No. 5213) .15 5145 Resistor -100,000 ohms-Carbon type-I, 

5215 Coil-Antenna coil-A and C Bands- watt (R16)-Package of 5 1.00 
Ll, L2, LS, L6 ,Cl, C3 2.32 5027 Resistor -150,000 ohms-Carbon type-%4 

5218 Coil-Antenna coil-X and B Bands- watt (R37)-Package of 5 1.00 
L3, L4, L7, L8, C2, C4 2.58 11297 Resistor -330,000 ohms-Carbon type - 

5216 Coil-Detector coil-A and C Banda- 1/10 watt (R1, R6)-Package of 5.... .75 

L9, L10, L13, L14, C12, C14 2.34 5108 Resistor -330,000 ohms-Carbon type-I, 
1219 Coil-Detector coil-X and B Bands- watt (R11, R14, R38)-Package of 5.. 1.00 

LI1, L12, L15, L16, C13, C1S 2.58 3033 Resistor -1 Megohm-Carbon type-1,4 
5217 Coil-Oscillator coil-A and C Bands- watt (R7)-Package of 5 1.00 

L18, L20, C25, C75 2.20 11151 Resistor -2.2 Megohm-Carbon type--% 
watt (R20)-Package of 5 1.00 
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REPLACEMENT PARTS (Continued) 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. 

LISTLIST 

9 

PRICE 

5235 Resistor -Voltage divider resistor -3 sec- 11380 Drive -Tuning condenser drive assembly 
tions-4100 4750 ohms and 190 complete $6.35 ohms, 
ohms (R40, R41, R42) $1.15 8044 Escutcheon -Dial escutcheon with vernier 

5249 Shield -Antenna, detector or oscillator coil scale 1.08 
shield .20 8046 Gear -Indicator shaft micarta drive gear 

5250 Shield -Intermediate frequency transformer and vernier idler brass gear with one 
shield .22 spring .72 

11273 Shield-Radiotron shield .25 8050 Gear -Gear sector and band indicator op - 
4794 Socket -4 contact Radiotron socket -For erating link (link connects to arm on 

Radiotron 5Z3 .15 band switch) .15 

11197 Socket --6 contact Radiotron socket -For 8053 Indicator -Station selector vernier indicator 
Radiotron 6C5 .14 pointer .12 

11198 Socket -7 contact Radiotron socket -For 11793 Indicator -Station selector indicator pointer .15 
Radiotron 6K7, 6H6 or 6F6 .15 

11278 Socket -7 contact Radiotron socket -For 8051 Link -Complete with roller and spring... .30 

Radiotron 6J7 (oscillator) .20 8049 Pinion -Vernier pointer drive pinion and 

11280 Socket -7 contact Radiotron socket -For shaft .SS 

Radiotron 6L7 (First detector) .14 4669 Screw -Square head No. 8-32x5/32 set 
screw -Package of 10 .25 

11199 Socket -Dial lamp socket .14 8047 Spring -Coil spring for indicator shaft drive 
5224 Switch -Low frequency tone control and gear and vernier idler (Stock No. 8046) .12 

5225 
power switch -S13, S14 

Switch -Range switch -S1, S2, S3, S4, SS, 
1.00 8052 Spring -Coil spring for link -Package of 5 .32 

S6, S7, S8 S10, S11 3.75 
8042 Stud -Band indicator operating arm stud 

5238 
,59, 

Terminal -Antenna terminal board with -Package of 5 .25 

clip, insulating strip and rivets .14 LOUDSPEAKER ASSEMBLY 
5222 Tone Control -High frequency tone con- 8049 Board -Reproducer terminal board (2 ter- 

trol (R28) 1.04 minais) .14 
5232 Transformer -Audio driver transformer- 8060 Bracket -Output transformer mounting 

(T3) 2.50 bracket .14 
5228 Transformer -First intermediate frequency 11200 Cable -Reproducer cable -Complete with 

transformer (L23, L24, C32, C33) 1.80 connector .50 
5231 Transformer -Fourth intermediate frequen- 8058 Clamp -Cone rim clamp -Package of 4 .44 

cy transformer (L31, L32) 1.50 11189 Coil -Field coil, magnet and cone housing 
5234 Transformer-Interstage transformer (T2) 3.40 (L33) 10.60 
8061 Transformer -Power transformer 105.125 8056 Cone -Reproducer cone (L30) 1.58 

volts 50/60 cycles (T1) 6.75 5039 Connector -4 prong male connector plug 
8062 Transformer -Power transformer 105.125 for reproducer .25 

volts 25-50 cycles 9.84 5040 Connector -4 contact female connector 
11194 Transformer -Power transformer 105/125/ socket for reproducer cable .25 

150/210/250 voile -40.60 cycles 7.08 9620 Reproducer -Complete 16.32 
5229 Transformer -Second intermediate frequen- 

8057 Transformer -Output transformer (T4, 
cy transformer (L25, L26, C3'7, C38, C61) 3.22 
C66, R34) 2.42 

5230 Transformer -Third intermediate frequen- MISCELLANEOUS ASSEMBLY 
cy transformer (L27, L28, C44, C45, 5211 Bolt -Speaker mounting bolt assembly - 
C46, R18, R19) 2.76 Package of 2 .24 

5223 Volume Control -(R24, R25, R26) 1.22 11191 Bracket-Radiotron tuning lamp mounting 

DRIVE ASSEMBLIES 
11192 

bracket -less clamp (Stock No. 11192). 
Clamp-Radiotron tuning lamp mounting 

.12 

5243 Arm -Band indicator operating arm .42 clamp -less bracket (Stock No. 11191) . .12 
10194 Ball -Steel ball for drive assembly -Pack- 11193 Cover -Reproducer cover .82 

age of 20 .25 11276 Escutcheon -Tuning lamp escutcheon .40 
8054 Cam -Five position cam for station selector 11379 Escutcheon -Station selector escutcheon 

drive assembly .28 and crystal 1.08 
4422 Clutch -Tuning condenser drive clutch as- 11346 Knob -Station selector knob -Package of S 75 

sembly comprising shaft, balls, ring, 
spring and washers assembled 1.00 11347 Knob -Volume control, tone control, power 

8048 Coupling -Flexible coupling for variable 
switch 

S 
or range switch knob -Package 

.75 
capacitor (includes indicator shaft) .70 

11382 Resistor -1 Megohm-Carbon type -1/10 
11336 Dial -Dial scale with mounting rivets .60 watt (R39) -Package of 5 .75 
8045 Disc -Drive disc and micarta gear assembly .46 11348 Screw -8.32.7/16" headless set screw for 

knob (Stock No. 11346) -Package of 10 .32 

5210 Screw -Chassis mounting screw assembly - 
Package of 4 .16 

11381 Socket -Tuning tube socket and cover .45 

11349 Spring -Retaining spring for knob (Stock 
No. 11347) -Package of S .15 
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RCA VICTOR MODEL D7-7 

Seven -Tube, Three -Band, A -C, Radio -Phonograph 

FREQUENCY RANGES 
Band A 
Band B 
Band C 

Intermediate Frequency 

SERVICE NOTES 

Electrical 

540- 1,625 kc. 
1,625- 5,700 kc. 
5,700-18,000 kc. 

Specifications 

ALIGNMENT FREQUENCIES 
Band A....600 kc. (osc.), 1,400 kc. 
Band B 
Band C 18,000 kc. 

(osc., det., ant.) 
None required 

(osc., det., ant.) 

460 {cc 

RADIOTRON COMPLEMENT 
(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6A8. First Detector -Oscillator 
(3) RCA -6K7 .Intermediate Amplifier 

(4) RCA -6H6 Second Detector-A.V.C. 
(5) RCA -6F5 Audio Voltage Amplifier 
(6) RCA -6F6 Audio Power Amplifier 
(7) RCA -80 Full -Wave Rectifier 

POWER SUPPLY RATINGS 
Rating A-6 105-125 Volts, 60 Cycles, 105 Watts 
Rating A-5 105-125 Volts, 50 Cycles, 105 Watts 
Rating B-2 105.125 Volts, 25 Cycles, 110 Watts 
Rating C-6 105.130/140.160/200.250 Volts, 60 Cycles, 105 Watts 
Rating C-5 105.130/140.160/200.250 Volts, 50 Cycles, 105 Watts 

LOUDSPEAKER 
Type 12 -inch Electrodynamic 
Voice Coil Impedance 21/4 Ohms at 400 Cycles 

PHONOGRAPH 
Type 

POWER OUTPUT RATINGS 
Undistorted 21/4 Watts 
Maximum 5 Watts 

Manual Type of Pickup High -Impedance Magnetic 
Turntable Speed 78 R.P.M. Pickup Impedance 1,400 Ohms at 1,000 Cycles 

Mechanical Specifications 
Height 391/4 inches 
Width . 23A inches 
Depth 14%8 inches 
Weight (Net) 65 pounds 
Weight (Shipping) 85 pounds 
Chassis Base Dimensions 137/8 inches x 7%8 inches x 21/2 inches 

General Description 
The RCA Victor Model D7-7 combination instru- 

ment consists of a seven tube radio receiver and a 
manually operated phonograph combined in the one 
cabinet. An improved 12 -inch dynamic loudspeaker 
provides excellent reproduction and readily handles 
the high level of sound energy obtainable from the 
output of this instrument. 

Magic Brain 

The radio receiver incorporates the Junior "Magic 
Brain" which is a scientifically correct co-ordination 
of all the parts of the r -f, oscillator, and first detector 
functions of a Superheterodyne Receiver. This 
arrangement provides greater efficiency, especially in 
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the short-wave ranges, as all lead lengths are kept as 
short as possible and all sockets and other parts are 
located for best possible operation. 

RCA All -Metal Tubes 

The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the for- 
mer necessity for elaborate shielding by means of cans. 
The metal tubes are especially adaptable to the 
modern, extended -range receivers because of their 
efficient shielding and their favorable internal charac- 
teristics. 

Phonograph Mechanism 

The phonograph mechanism is of the manually 
operated type, having a synchronous motor which 
rotates the turntable at a speed of 78 R.P.M. The 
10 -inch turntable will accommodate either the 10 -inch 
or 12 -inch phonograph records. The pickup mech- 
anism and tone arm are combined as one unit. The 
instrument may be purchased with any one of five 

ratings as specified under Electrical Specifications. 
It is important that a machine of any particular rating be 
operated at the frequency and voltage for which it is rated. 
Attempts to operate at ratings other than specified 
for the particular instrument will result in improper 
reproduction from the phonograph and may result in 
damage to both the phonograph motor and radio 
receiver. An automatic switch is provided to turn 
"off" the phonograph motor at the completion of 
record play. 

Tuning Dial 

The tuning dial is an illuminated semi -airplane 
type. Each band is distinctively marked with a sepa- 
rate color for each band. Positions of the range 
selector knob are plainly marked on the control panel 
with letters indicating each band position placed over 
color strips corresponding to the band colors on the 
dial. The tuning control is of the dual -ratio type 
which permits fast tuning through a 10 -to -1 drive 
ratio and vernier tuning through a 50 -to -1 drive ratio. 
The latter is especially advantageous for accurate tun- 
ing of the short-wave stations. The new shock -proof 
condenser mounting reduces microphonic tendencies 
to a minimum. 

Circuit Arrangement 
The conventional Superheterodyne type of circuit, 

consisting of an r -f stage, a combined first-detector- 
oscillator stage, a single i -f stage, a diode -detector 
automatic -volume -control stage, an audio voltage 

amplifier stage, an audio power output stage and a 
high -voltage rectifier power -supply stage, is used. 

Tuned Circuits 

The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series - 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is simi- 
larly wound on a single form. A range selector switch 
(S-1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three -section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section 
of each coil used for Band "A." A series trimmer is 
also associated with the Band "A" oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA -6K7 in a transformer -coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i -f transformers (input and out- 
put) is tuned by an adjustable trimmer. 

Detector and A.V.C. 
The modulated signal as obtained from the output 

of the i -f stage is detected by an RCA -6H6 twin - 
diode tube. The audio frequency secured by this 
process is transferred to the a -f system for amplifica- 
tion and final reproduction. The d -c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 

across resistor R-8, is applied as automatic control -grid 
bias to the r -f, first -detector, and i -f tubes through a 
suitable resistance filter circuit. The second (auxiliary) 
diode of the RCA -6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 
current which flows through resistors R-8 and R-9, 
thereby maintaining the desired minimum operating 
bias on such tubes. On application of signal energy 
above a certain level, however, the auxiliary bias - 
diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 

Audio System 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio -voltage -amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance -capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer -coupled 
into the dynamic loudspeaker. High -frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech -music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S-2). 

Rectifier 

The power required for operation of this receiver 
is supplied through transformer T-1. This transformer 
has an efficient electrostatic shield between its primary 
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and secondary windings. This shield prevents inter- 
ference which is on the power -supply circuit from 
entering the receiver and conversely reduces the ten- 
dency of the receiver to re -radiate into the power cir- 
cuit. An RCA -80 furnishes the d -c voltages neces- 
sary for plate, screen, cathode, and grid potentials. 

SERVICE 
The various diagrams of this bulletin contain such 

information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-1, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d -c re- 
sistances only. Resistances of less than one ohm are 
generally omitted. 

Alignment Procedure 
Precise alignment is vital to the proper functioning 

of this receiver. There are four trimming adjustments 
provided in the i -f system, three in the oscillator coil 
system, two in the detector coil system, and two in 
the antenna coil system. Each of these trimmers has 
been accurately adjusted during manufacture and 
should remain properly aligned unless affected by ab- 
normal conditions of climate or have been altered for 
service purposes. Incorrect alignment is usually evi- 
denced by loss of sensitivity, improper tone quality, 
and poor selectivity. These indications will generally 
be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distribu- 
tors and dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by lis- 
tening to the signal. The RCA Victor Stock No. 9595 
Full -Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 

The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. The heaters of all 
Radiotrons are supplied from a low voltage (6.3 volt) 
winding on the power transformer. One side of this 
winding is at ground potential. 

DATA 
output of the test oscillator between the control -grid 
of the RCA -6A8 first detector tube and chassis - 
ground. Tune the oscillator to 460 kc. Advance the 
receiver volume control to its full -on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers, C-25 and C-26, of the 
second i -f transformer to produce maximum (peak) 

28219 C-4 
OUTPUT 1400K.c.G G6 

rD C-1+ 
4601(CD 

GI2 

el18 
600KC. 

0620 

I?I DET. $ 09C. 

RECT. 

R. F. 

AMP 
5 

DRIVER 
9 

I,40.C.o 
K 

2QDET. 
A.V.C. 

I.E. 
AMR 

3 É8 
000K.C. OSC. (C-15) ADJ. CENTER REAR OF CHASSIS 

Figure 1-Radiotron and Coil Locations 

indicated receiver output. Then, adjust the two trim- 
mers, C-23 and C-24, of the first i -f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication is 
always as low as possible. By doing so, broadness of 
tuning due to a.v.c. action will be avoided. It is ad- 
visable to repeat the adjustment of all i -f trimmers a 
second time to assure that the inter -action between 
them has not disturbed the original adjustment. 

R -F Trimmer Adjustments 

The seven trimmers associated with the r -f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figure 1. The three trimmers which 
are at all times directly in shunt with the variable tun- 
ing condenser necessitate that the high -frequency 
range (Band C) be aligned first. The range selector 
switch should, therefore, be turned to its Band C posi- 
tion for the first adjustment. The Output Indicator 
should be left connected to the output system. Attach 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver. 
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Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 
(a) Adjust the test oscillator to 18,000 kc. and 

set the receiver tuning control to a dial read- 
ing of 18,000 kc. 

(b) Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-20, on the 
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Figure 4-Loudspeaker Wiring 

oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capaci- 
tance is correct and should be used. (The 
oscillator will be 460 kc. below the signal fre- 
quency at this adjustment point.) 

(c) Adjust the trimmer, C-12, of the detector sec- 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 kc. input sig- 
nal, until maximum receiver output results 
from these combined operations. Rocking of 
the variable condenser will prevent inaccurate 
adjustment which would otherwise be caused 
by the inter -action between the heterodyne 
oscillator circuit and the detector tuned circuit. 

(d) With the receiver tuning control set to 18,000 
kc. adjust the trimmer, C-6, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver output. 

(e) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 kc. and regulate its output 

(f) 

(g) 

(h) 

to produce a slight indication on the receiver 
output indicating device. 
Adjust the high frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-15, C-9, and C-4 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 
Shift the test oscillator frequency to 600 kc. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 
Tune the low frequency trimmer, C-18, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 
mum indicated receiver output results from 
these combined operations. The adjustment of 
C-20, C-12, and C-6 should be corrected at 
18,000 kc. as in (b), (c), and (d); also C-15, 
C-9, and C-4 should be corrected at 1,400 kc. 
as in (f) to compensate for any changes caused 
by the adjustment of the low frequency oscil- 
lator coil trimmer. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within ± 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 
sistance becomes comparable to or less than the cir- 
cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 

Universal Transformer 
The special transformer used on some receivers of 

this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 5. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110 -volt tap is brought out 
separately for supplying a phonograph motor. 

Wave -Trap Adjustment 
With the receiver in operation using its normal an- 

tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
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causes maximum suppression of the interference. This 
trimmer is adjusted to 460 kc. during manufacture, 
however, local conditions may require a readjustment, 
depending upon the interfering frequency. 

Phonograph Mechanism 
The phonograph motor is of the synchronous type 

and designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are 
illustrated and explained in Figure 8. 

Magnetic Pickup 
The pickup used in the phonograph unit is of an 

improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to main- 
tain proper adjustment and to provide a limiting effect 
on the movement of the armature. The frequency 
response is substantially uniform over a wide range. 
Service operations which may be necessary on the 
pickup are as follows: 

CENTERING ARMATURE 

Refer to Figure 9 showing the pickup inner struc- 
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Figure 5-Universal Transformer 

ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed it 
will be necessary to remove the pickup mechanism 
from the tone arm by removing the needle holding 
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PICKUP ARM i 

screw and the two mounting screws from the front 

of the tone arm, holding the pickup assembly to keep 

it from dropping. Unsolder the two leads from the 
lugs on the terminal board at the rear of the pickup. 
Insert a small rod or nail into the armature needle 
hole and replace the needle holding screw, tightening 
it to hold the rod securely. If the armature clamping 
screws A and B have not been disturbed, screw C 

should be loosened which will permit the armature 

MOUNTING 
SCREWS 

VI5COLOID 1 
DAMPING BLOCK 

ARMATURE 

WELDED* 
.ç 

ALIGN ARMATURE 
CENTRALLY BETWEEN 

POLE PIECES% 

--, A 
i CENTERING i' SPRING -- SOLDER 

SOLDER REAR VIEW 

Figure 9-Details of Pickup 

CI -AMP 

1WEyDED 

B 
POLE PIECES 

5w-531 

to be moved from side to side, the rod acting as a 

lever to perform this operation. The proper adjust- 
ment is obtained when the armature is moved to the 
extreme position on each side (the movement being 
limited by the armature striking the pole pieces) and 
then brought to the mid position between these two 
extremes. Screw C should then be tightened. The 
armature position should then be central between the 
pole pieces and at right angles to them. With a little 
practice, the correct adjustment of the armature will 
be obtained. The air gap between the pole pieces 
and the armature should be kept free from dust, fil- 

ings, and other foreign material which would obstruct 
the movement of the pickup armature. 

DAMPING BLOCK 

The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 
Should it be necessary to replace this damping block, 
the pickup mechanism should be removed from the 
tone arm as explained above. Then unsolder the 
pickup coil leads from the two lugs on the pickup 
terminal board and remove the terminal board mount- 
ing screw and the terminal board. Then remove 
screw D and the damping block from the pickup 
assembly. Make sure that the shaft of the armature 
which contacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the same 
position as that of the original block, and is in correct 
vertical alignment with the armature. The hole in the 
block is somewhat smaller than the diameter of the 

armature in order to permit a snug fit. With the 
damping block properly aligned on the armature, 
screw D with its washer should then be replaced. 
Heat should be applied to the armature (viscoloid 
side) so that the damping block will fuse at the 
point of contact and become rigidly attached to the 
armature. A special -tip soldering iron, constructed 
as shown in Figure 10, will be found very useful in 
performing this operation. The iron should be 
applied only long enough to slightly melt the block, 
causing a small bulge on both sides. 

REPLACING COIL 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 
board as described above. Remove screws A and B 

and the magnet assembly. Remove the bakelite coil 
support (with coil attached) and insert the new coil 
support assembly in its place, after which replace the 
magnet assembly and center the armature as described 
above, then reassemble the remainder of the unit. 
Only rosin core solder should be used for soldering 
the coil leads and pickup leads to the pickup terminal 
board. This same type of solder should be used when 
necessary for soldering the centering spring to the 
armature. 

VISCOLOID 
DAMPING BLOCK 

TIP OF SOLDERING 
IRON 

PIVOT 
RUBBERS 

ARMATURE 5M-56, 

Figure Io-Special Soldering -Iron Tip 

MAGNETIZING 

Loss of magnetization will not usually occur when 
the pickup has received normal care due to the fact 
that the magnet and pole pieces are one' unit and the 
magnetic circuit remains closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a -c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to remagnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and 
charging the magnet in accordance with the instruc- 
tions accompanying the magnetizer. It is preferable 
to check the polarity of the pickup magnet and to 
remagnetize it so that the same polarity is maintained. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No, DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES 11282 Resistor -56,000 ohms-Carbon type - 
1/10 watt- (R19* )-Package of 5 .75 

5237 Bushing-Variable t u n i n g condenser 11365 Resistor -82,000 ohms Carbon type- 
mounting bushing assembly-Package I/4 watt-(R23)-Package of 5 1.00 
of 3 $0.43 3118 Resistor -100,000 ohms-Carbon type - 

11759 Cable-Two-conductor shielded cable- I/4 watt-(R19* ) -Package of 5 1.00 
complete with four -contact female con- 11323 Resistor -270,000 ohms-Carbon type- 
nector .92 I/4 watt-(R13)-Package of 5 1.00 

11758 Cable-Three-conductor shielded cable 11172 Resistor -470,000 ohms-Carbon type- 
-complete with four -contact male con- I/4 watt-(R14)-Package of 5 1.00 
nector and grid contact cap-connects 11397 Resistor -560,000 ohms-Carbon type- 
phonograph volume control to chassis 1/10 watt-(R2, R4)-Package of 5 .75 
cable 1.04 11626 Resistor -2.2 megohms-Carbon type - 

11350 Cap-Contact cap-Package of 5 .20 I/4 watt-(R9)-Package of 5 1.00 
11465 Capacitor-Adjustable capacitor-(C18). .48 11603 Shield-Antenna or detector coil shield .26 
11289 Capacitor -50 MMfd.-(C37). .26 11604 Shield-Oscillator coil shield .24 

5116 Capacitor -175 MMfd.-( C31 ) . . . ... . . . .18 11383 Shield-Rectifier Radiotron shield .20 
11290 Capacitor -400 MMfd.-(C2, C7, C13, 11390 Shield-Intermediate frequency trans - 

C38) .25 former shield .25 
11401 Capacitor -4000 MMfd.-(C3) .38 11199 Socket-Dial lamp socket .14 
4868 Capacitor-.005 Mfd.-(C29, C34) .20 4794 Socket -4 -contact rectifier Radiotron 
4906 Capacitor-.017 Mfd.-(C33) .25 socket .15 

11395 Capacitor-.01 Mfd.-(C28) .18 11198 Socket -7 -contact 6K7 -6F5 --or 6H6 
4858 Capacitor-.01 Mfd.-(C32) ... .25 Radiotron socket .15 

11414 Capacitor -0.1 Mfd.-(C42) ..... .20 11196 Socket -8 -contact 6A8 or 6F6 Radiotron 
4839 Capacitor -0.1 Mfd.-(C14) .28 socket .15 
4841 Capacitor -0.1 Mfd.-(C21) 22 11386 Switch-Range switch-(S1) 1.16 
5170 Capacitor -0.25 Mfd.-(C8) .25 11392 Switch-Tone control and power switch 

11240 Capacitor -10 Mfd.-(C36) 1.08 assembly-(S2, S3) 1.14 
11387 Capacitor -10 Mfd.-(C22) .86 11388 Transformer-First intermediate frequency 
5212 Capacitor -18 Mfd.-(C35) 1.16 transformer-(L16, L17, C23, C24) .. 1.90 
5238 Clip-Antenna terminal board with clip, 11389 Transformer-Second intermediate fre- 

insulating strip and rivets .14 quency transformer-(L18, L19, C25, 
11600 Coil-Antenna coil-(L2, L3, L4, L5, C26, C27, R7, R8) 3.02 

C4, R1) 1.78 11384 Transformer-Power transformer -105- 
11601 Coil-Detector coil-(L6, L7, L8, L9, 125 volts -50-60 cycles-(T1) 4.65 

C9, R3) 1.78 11725 Transformer-Power transformer -105- 
11602 Coil-Oscillator coil-(L10, L11, L12, 125 volts -25-50 cycles 6.60 

L13, L14, L15, C15, C16) 2.15 11727 Transformer-Power transformer -105- 
6123 Connector-Four-contact male connector 130, 140.160, 195.250 volts -40-60 

for cable, Stock No. 11758 .30 cycles . 6.60 
4153 Connector-Four-contact female connector 11391 Trap-Wave trap-(L1, Cl) 1.22 

for cable, Stock No. 11759 .48 11237 Volume Control-(R11) 1.20 
11385 Condenser-Three gang variable tuning 

condenser-(C5, C6, CI 1, C12, C19, 
C20) 5.02 PICKUP AND ARM ASSEMBLY 

11673 
11394 

Dial-Station selector dial 
Foot-Chassis foot assembly-Package of 

.78 
11731 Armature-Pickuv armature .64 

2 11730 Cable-Pickup cable .14 

11396 Indicator-S t a t i o n selector indicator 
.70 11732 Coil-Pickup coil (L23) 60 

pointer 4543 Damper-Pickup damper block complete 
5226 Lamp-Dial lamp-Package of 5 

.25 with damper plate .10 

11393 Resistor-Voltage divider resistor-corn- 
.70 11728 Pickup and Arm Assembly-Complete 8.15 

prising one 3,500 ohm and one 13,000 3811 Screw-Needle holding screw-Package 
ohm sections-(R15, R20) .74 of 10 .46 

11329 Resistor-Voltage divider resistor-com- 
prising one 85 ohm, one 148 ohm, one MOTOR ASSEMBLY 
32 ohm sections-(R16, R17, R18) .. .52 

11369 Resistor -12 ohms-flexible type corn- 10194 Ball-Steel ball bearing-Package of 20.. .25 
plete with contact cap-(R22) .22 11740 Base-Motor base and bearing assembly.. 1.45 

11324 Resistor -560 ohms-Carbon type -1/4 11745 Cap-Turntable spindle cap-Package of 
watt-(R24)-Package of 5 1.00 5 . .30 

3066 Resistor -12,000 ohms-Carbon type -1 11733 Coil-Stator assembly-comprising coil 
watt-(R5* ) -Package of 5 1.10 and laminations -105.125 volt, 60 cycle 

8072 Resistor -33,000 ohms-Carbon type -1/2 operation 2.96 
watt-(R5*)-Package of 5 1.00 11734 Coil-Stator assembly-comprising coil 

11322 Resistor -39,000 ohms-Carbon type- and laminations -105.125 volt, 50 cycle 
I/4 watt-(R10)-Package of 5 1.00 operation . 3.08 

The prices quoted above are subject to change without notice. 
* Refer to Schematic Diagram. 
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REPLACEMENT PARTS -Continued 
STOCK 

No. DESCRIPTION 
FIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

11735 Coil -Stator assembly -comprising coil 
and laminations -105.125 volt, 25 cycle 

REPRODUCER ASSEMBLIES 

operation 3.08 11232 Board -Terminal board assembly with two 

11748 Damper -Motor damper assembly- corn- lead wire clips .18 

prising one damper, one damper plate, 11231 Bolt -Yoke and core assembly bolt and 

one screw, two rubber washers and one nut 16 

"C" washer .20 8060 Bracket -Output transformer mounting 

11741 Motor -105425 volts -60 cycle motor bracket 
Clamp 

14 

complete (MI) 1.10 
11257 -Cone center suspension clamping 

5 
11742 Motor -105.125 volts -50 cycle motor Y 11254 

nut and screw assembly -Package of 
Coil -Field coil -(L22) 

.25 
2.00 

complete 11.10 11233 Coil -Hum neutralizing coil -(L21).... .30 
11743 Motor -105.125 volts -25 cycle motor 11258 Cone -Reproducer ,cone- (L20) -Pack- 

complete 11.60 age of 5 3.85 
11746 Tripper - Automatic brake tripper - 5118 Connector -3 -contact male connector for 

located on rotor laminations .16 reproducer .25 
11737 Turntable -Turntable assembly -complete 5119 Connector -3 -contact female connector 

with rotor laminations - 60 cycle plug for reproducer cable .25 

operation . 4.80 9619 Reproducer -Complete 6.05 

11738 Turntable -Turntable assembly -complete 11253 Transformer -Output transformer- (T2) 1.56 

with rotor laminations - 50 cycle 11886 Washer -spring washer used to hold 
-Package of5 field 

operation 4.80 speaker coil securely 
.20 

11739 Turntable -Turntable assembly -complete 
with rotor laminations - 25 cycle MISCELLANEOUS ASSEMBLIES 
operation 5.05 

4083 Washer -Leather washer -Package of 10 .20 11762 Box -Used needle box .25 
4084 Washer -Metal washer -Package of 10.. 

MOTOR BOARD ASSEMBLY 

.26 11764 Cable -Two -conductor shielded cable ap- 
proximately 28 in. long, connects 
phonographr volume control to compen- Pak.56 

11752 Brake -Automatic brake and switch- 11760 Compensator -Phonograph compensator 

complete 2.50 pack -Comprising one 470 ohm and 

11751 Bushing -Motor mounting bushing and 
spring assembly -comprising one bush- 
ing, one large washer, one cup washer, 

one 1,000 ohm resistors, one .01 Mfd., 

cione 

0.1 Mfd. and one 1.0 Mfd. capa- 
Rtors, and one C0.2 

Cos, L24)ractor-(R25, 
one spring, one small washer and two 11376 

tor3.85 onC3 taiC40 

Escutcheon -Station selector escutcheon Escutcheon -Station 
nuts .74 and crystal .70 

4577 Connector-Twocontact male connector 11582 Knob -Range switch knob -Package of 
for power supply cable .30 5 .50 

2947 Leather -Automatic brake friction leather 11347 Knob -Volume control, power switch or 
-Package of 20 ... .50 phonograph volume control knob - 

11749 Lever -Brake mechanism actuating lever Package of 5 .75 
-fastens to pivot shaft under base of 11610 Knob -Station selector knob assembly - 
pickup arm..... 28 comprising one large and one small 

11754 Lever -Friction lever assembly -complete .38 knob -Package of 5 1.00 

11753 Plunger -Automatic brake trip plunger.. .18 11763 Receptacle -Needle receptacle 38 

3261 Rest -Pickup rubber rest -Package of 5.. 
Screw 

.40 11210 Screw -Chassis mounting screw assembly 
of 4 -Packag11750 .28 -No. 4.40x9/32 -in. cone pointed 

headless set screw for brake mechanism 
11761 Screw -Motore board screw and finishing 

actuatinglever, Stock No. 11749- 11349 
washerng- assembly -Package of b1 

Spring -Retaining spring for knobs, Stock 
.28 

Package of 10 .22 No. 11347, No. 11582 and small knob 
11756 Spring -Automatic stop mechanism trip in Stock No. 11610 -Package of 5... .15 

lever spring -Package of 10 .22 4982 Spring -Retaining spring for large knob 
11757 Spring -Automatic stop mechanism brake in Stock No. 11610 -Package of 10.. .26 

lever spring -Package of 10 .20 11695 Volume Control - Phonograph volume 
11755 Switch -Automatic brake switch (S4) .75 control (R27, S5) 1.60 

The prices quoted above are subject to change without notice. 

NOTES 
(1) Beat notes or heterodyning (whistles) may be en countered in some instances on these receivers due to ex- 

cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the brown lead which connects from the antenna terminal to the wave trap inductance L-1 and 
inserting the condenser between these points. Interference in the form of "beats" from a local station may 
frequently be remedied by tuning the antenna wave trap to that station. The wave trap will tune up to 
700 kc. 
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RCA VICTOR MODEL D9-19 

Nine -Tube, Three - Band, A - C, Radio - Phonograph 

SERVICE NOTES 

Electrical Specifications 

FREQUENCY RANGES 

Band X 140 kc.- 410 kc. 
Band A 540 kc.- 1,800 kc. 
Band C 5,700 kc.-18,000 kc. 

ALIGNMENT FREQUENCIES 

Band X 150 kc. (osc.), 400 kc. (osc., ant., det.) 
Band A ....600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
Band C 18,000 kc. (osc., ant., det.) 

Intermediate Frequency 460 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 

(5) RCA -6H6 Second Detector and A.V.C. 
(6) RCA -6F5 Audio Amplifier 
(7) RCA -6F6 Power Output Amplifier 
(8) RCA -5Z3 Full Wave Rectifier 
(9) RCA -6E5 Tuning Indicator 

POWER SUPPLY RATINGS 

Rating A 105-125 volts, 50-60 cycles, 140 watts 
Rating B 105-125 volts, 25 cycles, 140 watts 
Rating C 100-130/140-160/195-250 volts, 50-60 cycles, 140 watts 

LOUDSPEAKER 

Type 12 -inch Electrodynamic 
Voice Coil Impedance 21/4 Ohms at 400 Cycles 

PHONOGRAPH 

Type Manual 
Turntable Speed (Adjustable) 78 R.P.M. 

POWER OUTPUT RATINGS 

Undistorted 2 Watts 
Maximum 41/2 Watts 

Type of Pickup. Improved High -Impedance Magnetic 
Pickup Impedance 2,800 Ohms at 1,000 Cycles 

Mechanical Specifications 
Height 
Width 
Depth 
Weight (Net) 
Weight (Shipping) 
Chassis Base Dimensions 141/2 inches x 9 inches x 31/2 inches 

General Description 

The RCA Victor Model D 9-19 combination radio 
receiver and manual phonograph provides excellent 
entertainment from either broadcast reception or rec- 
ord reproduction. It consists of a nine -tube, three - 
band radio receiver, and a manual phonograph, corn - 

42 inches 
261/8 inches 
161/4 inches 
93 pounds 

152 pounds 

bined in the one cabinet. The high level of sound 
energy obtainable from the output of this instrument 
is capably handled by a new sensitive, twelve -inch, 
electrodynamic loudspeaker. Outstanding features of 
this instrument are as follows: 
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Magic Brain 

The radio receiver includes the "Magic Brain' unit 
for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the r -f, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or "Magic Brain" unit, gives greater 
efficiency in the short-wave ranges as all lead lengths 
are kept as short as possible, and all sockets and 
other parts are located for best possible operation. 

Magic Eye 

A cathode-ray tube whose fluorescent screen has 
the appearance of a human eye is used for visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design. It 
contains two groups of elements; one group operates 
as an amplifier and the other group operates as a 
cathode-ray tube. 

The cathode-ray section consists of a conically 
shaped luminescent screen, a cathode, and a control 
electrode. The detected signal from the receiver is 
applied through the amplifier section of the tuning 
tube to the control electrode of the cathode-ray sec- 
tion. This control electrode, in turn, affects the elec- 
tron stream emitted by the cathode in such a manner 
as to cause a triangular shadow on the luminescent 
screen. The size of the shadow caused by the control 
electrode is determined by the strength of the incom- 
ing signal, so that a change -of -tuning is readily ex- 
hibited on the cathode-ray screen, and therefore tun- 
ing to exact resonance can be definitely obtained. 

RCA All -Metal Tubes 

The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 

CIRCUIT 
The circuit is based upon the Superheterodyne 

principle. The three ranges of tuning are covered by 
three sets of coils. A single r -f stage provides the 
desired selectivity and gain ahead of the hexode first - 
detector tube. The oscillator stage operates separately 
from the first detector. A single stage i -f system is 
employed. Its basic frequency is 460 kc. Diode de- 
tection is performed by a double diode RCA -6H6 
Radiotron. Automatic volume control is provided by 
this same tube. The audio system consists of two 
stages, the driver, an RCA -6F5, and the output, an 
RCA -6F6. High voltages for plate, screen, and bias 
supplies are obtained from an RCA -5Z3 full -wave 
rectifier through an efficient filter. The field of the 
loudspeaker acts as a reactor in the filter circuit. Fur- 
ther details of the circuit are as follows: 

Oscillator 

The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tun- 
ing ranges. These qualities assure that the tuning of 

types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended -range receivers because of their 
efficient shielding and their favorable internal char- 
acteristics. 

Phonograph Mechanism 

An improved manually operated phonograph mech- 
anism is used in this model. The 12 -inch turntable 
will accommodate either the 10 -inch or the 12 -inch 
phonograph records. The turntable rotates at a speed 
of 78 r.p.m. A speed regulator is provided for accu- 
rate adjustment of this speed. The instrument may 
be purchased with any one of three ratings as speci- 
fied under Electrical Specifications. It is important 
that a machine of any particular rating be operated 
at the frequency and voltage for which it is rated. 
Attempts to operate at ratings other than specified 
for the particular instrument may result in damage 
to both the phonograph motor and the radio re- 
ceiver. An automatic switch is provided to turn 
"off" the phonograph motor at the completion of 
record play when the eccentric -type inside groove 
record is used. 

Colorband Dial 

An open face airplane -type of dial is used. Each 
scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 -to -1 or 10 -to -1 ratio available between the 
tuning knob and condenser drive shaft. The new 
shock -proof condenser mounting reduces microphonic 
tendencies to a minimum. 

FEATURES 

the receiver will not drift as the line voltage varies. 
The action of the circuit is such that when the cath- 
ode emission tends to change with line voltage or 
because of other reasons, the variation of voltage drop 
in the plate and screen resistor restores the operating 
characteristics of the tube to normal and thus main- 
tains constancy of the generated signal. 

First Detector 

This stage has unusually good high frequency mix- 
ing efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol -grid and the oscillator voltage is fed in on a sec- 
ond control -grid, a screen -grid separating the two. 
The arrangement of the grids prevents degenerative 
difficulties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator and has no d -c bias. 

Compensated Volume Control 

The variation in response of the human ear with 
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different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acous- 
tically tapered potentiometer which provides equal 
changes of sound intensity for the listener per de- 
gree of rotation. 

Range Switch 

The band -change switch has several functions. It 
exchanges the antenna, detector, and oscillator coils 
in order to select the range desired. At the same 
time, it shorts out the unused coils so as to eliminate 
their absorptive effects. It also varies the fidelity by 
shorting a coupling condenser in the audio system to 
provide the desired reproduction for short-wave as 
well as long -wave reception. 

Tone Control 

Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the out- 
put transformer, the resistor being the variable ele- 
ment. As it is decreased, the high -frequency response 
limit is lowered. 

Power System 

The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate 
into the line. Rectification is performed in the usual 
manner by a full -wave tube. 

Detection and A.V.C. 

The modulated signal as obtained from the output 
of the i -f system is detected by an RCA -6H6 twin 

SERVIO 

The various diagrams of this booklet contain such 
information as will be needed for servicing the re- 
ceiver. The ratings of all resistors, capacitors, coils, 
etc., are indicated adjacent to the symbols signifying 
these parts on the diagrams. The coils, reactors, and 
transformer windings are rated in terms of their d -c 
resistances only. Ratings of less than one ohm are 
generally omitted. Identification titles such as R-3, 
L-2, C-1, etc., are provided for reference between 
the illustrations and replacement parts. 

Alignment Procedure 
The extensive frequency range of this receiver 

necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied, the normal performance of the instru- 
ment will be obtained. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for this particular instrument is illus- 
trated and described on a separate page of this 
booklet. 

diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which re- 
sults from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control - 
grid bias to the r -f, first -detector, and i -f tubes 
through suitable resistance -capacitance filter circuits. 
The second diode of the RCA -6H6 is used to supply 

i%/iU/iU/iUaiODUi///iUil////r/n/mUZ rnr >\\1\\ 

AUDIO ee2DET&AY..C. OSC. I -F AMP. 

Figure i-Radiotron and Coil Locations 

residual bias for these controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current, which flows through R-9 
and R-8, thereby maintaining the desired minimum 
operating bias on such tubes. On application of sig- 
nal energy above a certain level, however, the 
auxiliary bias diode ceases to draw current and the 
a.v.c. diode takes over the biasing function. 

E DATA 
Two methods of alignment are applicable. One 

utilizes a Cathode -Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of in- 
dication afforded. There are no approximations neces- 
sary as with the meter or aural method, but each ad- 
justment can be made with excellent precision. Both 
methods are hereinafter outlined so that alignment 
operations may he made according to the equipment 
available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an in- 
strument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a 
small brass cylinder at one end and a core of finely di- 
vided iron at the other. It may be inserted into a tuned 
coil while a signal of the normal resonant frequency is 
being supplied to such coil to obtain an indication of the 
tuning. Holes are provided at the top of the r -f shield 
cans for entrance of the Wand. The presence of either 
end of the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or de - 
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crease in signal level. If there is a decrease of output 
when either end is inserted, the tuning is correct and 
will require no !adjustment. However, should there be 
an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or ca- 
pacitance is indicated as necessary to bring the circuit 
into line. The trimmer involved should therefore be in- 
creased accordingly. If the brass cylinder end causes an 
increase in output while( the iron end causes a decrease, 
reduction of inductance will be necesarry to place the cir- 
cuit in alignment. This is equivalent to decreasing the 
trimmer concerned. The following tabulation gives the 
various changes and the adjustments required: 

WAND SIGNAL 

5 Brass Decrease 
Iron Decrease } 

5 Brass Increase 
Iron Decrease } 

5 Brass Decrease 
Iron Increase 1 

TO DETECTOR-, .. 
OUTPUT 

TO CHASSIS 
GROUND 

110-120V. 
SO- so 

TRIMMER 

None 

Decrease 

Increase 

TMV-I22- 8 
CATHODE RAY 

OSC ILLOGR A PH 

VERTICAL INPUT/ 

TMV-128-A 
FREQUENCY MODULATOR 

CABLE 

.4>""Sme' 
G 

IST DEI., 
IST LE, OR 

2no1.F. TUBE 

RECEIVER 
1 CHASSIS 

.001 MFD. 

TMV- 97-C 
TEST OSCILLATOR 

Figure 4-Alignment Apparatus Connections 

CATHODE-RAY ALIGNMENT 

Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode -Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with 
the Oscillograph in order to make possible the visual 
representation of the resonant characteristic of the 
circuit being tuned on the cathode-ray fluorescent 
screen. 

I -F Trimmer Adjustments 

The four trimmers of the two i -f transformers are 
located as shown by Figure 5. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer 
aligned secondly. For such a process, it is necessary 

to feed the output of the Full -Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode -Ray Oscil- 
lograph. The proper point of connection of the Os- 
cillograph is with its vertical "high" input terminal 
attached to the junction of R-7, R8 and R9 as illus- 
trated in Figure 5, and with the "0" or ground ter- 
minal to the chassis. The "Ext. Sync." terminals of 
the Oscillograph should be connected to the Fre- 
quency Modulator as shown by Figure 4. A .001 
mfd. capacitor installed in series with the Oscillator 
"Ant." lead will prevent the voltages of the stage 
under alignment from becoming upset. The vertical 
"A" amplifier should be "On" for the ensuing ad- 
justments and the gain control kept at its maximum 
position. For each adjustment, the Oscillator output 
need be regulated so that the image obtained on the 
Oscillograph screen will be of sufficient size as to be 
accurately observable. Proceed further as follows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 
lector to a point where no interference will be 
picked up, shorting the antenna and ground 
terminals if necessary. Set the Oscillograph 
horizontal "B" amplifier to "Timing" and con- 
trol its gain so that the luminescent spot sweeps 
a straight line trace completely across the 
screen. Place the timing control to "Int." Ad- 
just the intensity and focusing controls of the 
Oscillograph to produce the correct size and 
strength of the spot. 

(b) Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA -6K7 
i -f tube and chassis ground as shown typically 
by Figure 4. Tune the Oscillator to 460 kc. 
and set its modulation switch to "On". Regu- 
late its output until the signal produces a 
wave pattern on the Oscillograph screen, ad- 
justing the Oscillograph controls to give the 
desired number of cycles. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. 
Then carefully tune the two trimmers C-29 
and C-30 of the second i -f transformer to pro- 
duce maximum amplitude (vertical deflection) 
of the oscillographic image. Under this con- 
dition the transformer will be sharply reson- 
ated to 460 kc. 

(c) The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full -Range Oscillator by means of the 
special shielded patch cord. Figure 4 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its "Lo" 
position and turn the Oscillator modulation 
switch to "Off". Change the timing control of 
the Oscillograph to "Ext." and place the range 
switch to its No. 2 position. Then carefully 
shift the tuning of the Oscillator so as to in- 
crease its frequency, until two distinct and 
similar waves appear on the Oscillograph 
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screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approxi- 
mately 540 kc. They will be identical in 
shape but appearing in reversed positions. Ad- 
just the frequency control of the Oscillograph 
in order to cause the waves to conform with 
the above requirements and to make them re- 
main motionless on the screen. This will re- 
quire a setting of approximately 1j2 clockwise 
rotation of the frequency control. The trim- 
mers C-29 and C-30 should then be re -ad- 
justed so that the two curves move together 
and become exactly coincident throughout 
their lengths, maintaining the maximum ampli- 
tude at which this condition can be brought 
about. 

(d) Leaving the equipment connected and ad- 
justed as in (c), change the Oscillator output 
to the control -grid cap of the RCA -6L7 first - 
detector tube. Then adjust the first i -f trans- 
former trimmers C-24 and C-25 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 
tuning characteristic of the i -f system. Each 
trimmer of the entire group should then be 
checked to assure that it is in correct align- 
ment as indicated by the degree of coincidence 
and relative amplitude of the image on the 
Oscillograph screen. 
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R -F Trimmer Adjustments 

Locations of the various antenna, detector and os- 

cillator coil trimmers are shown by Figure 5. The 
test Oscillator should be removed from connection 
with the i -f system and its output connected to the 
antenna -ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillo - 
graph at the second detector. During the following 
adjustments, the Oscillator output should be regu- 
lated as often as is necessary to keep the oscillo - 
graphic image as low as is practically observable. Ad- 
herence to such a procedure will obviate the broad- 
ness of tuning that would result from a.v.c. action on 
a stronger signal. Proceed with the adjustments as 

follows: 
Calibration 

Set the receiver range switch to Band A and ro- 
tate the station selector until the tuning condenser 
plates are in full mesh (maximum capacitance) . 

Then move the main dial pointer until it points ex- 
actly to the horizontal line at the low frequency end 
of the Band A scale. 

Band A 
(a) With the receiver range switch in its Band A 

position, tune the station selector until the dial 
pointer is at a reading of 1,720 kc. Adjust 
the test Oscillator to 1,720 kc. (modulation 
"On" and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector, and antenna trimmers C-20, 
C-10 and C-3 respectively, so that each brings 
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(b) 

about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on "Int." for this operation. 
After each trimmer has been peaked, the Os- 
cillograph timing control should be set to 
"Ext." and the Frequency Modulator placed 
into operation with its connections to the Os- 
cillator and Oscillograph made in accordance 
with Figure 4. Turn the modulation switch of 
the Oscillator to "Off" and retune the Oscil- 
lator (increase frequency) until the forward 
and reverse waves show on the Oscillograph 
and become coincident at their highest points. 
Adjust the trimmers C-20, C-10 and C-3 again, 
setting each to the point which produces the 
best coincidence and maximum amplitude of 
the wave images. 

Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modula- 
tion "Off") until the two similar forward and 
reverse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal fre- 
quency is being "wobbled" by the Frequency 
Modulator to produce the same effect. 
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After After completing this adjustment, the trimmer 
C-20 should be realigned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 

Band X 

(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On") . Place the receiver range 
switch to its Band X position and tune the 
station selector until the dial pointer reads 
exactly 400 kc. Adjust the Oscillograph tim- 
ing control to "Int." Then align each of the 
trimmers C-18, C-9 and C-2 to the point pro- 
ducing maximum output at the Oscillograph. 
Place the Frequency Modulator in operation 
and attach it to the test Oscillator by means 
of the shielded cable. Change the Oscillo - 
graph timing to "Ext." Increase the frequency 
of the Oscillator (Modulation "Off") until 
the two forward and reverse waves appear and 
become coincident at their highest point, ap- 
proximately at 462 kc. These waves may 
be made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
(No. 2 position) and frequency control (mid - 
position). Readjust the three trimmers C-18, 
C-9 and C-2 to give maximum amplitude and 
complete coincidence of the waves. 

(b) Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver, which should be set to the Band X 
setting, disregarding the dial reading at which 
the signal is best received. Then intercon- 
nect the Frequency Modulator with the Os- 
cillator and retune the latter to the point at 
which the two similar waves appear on the 
screen. Adjust the trimmer C-47 for maxi- 
mum amplitude of the wave images. Rocking 
of the tuning condenser will not be necessary 
for this operation as such is duplicated by the 
Frequency Modulator. Repeat the alignment 
of C-18 as in (a) to correct for any error 
brought about by the adjustment of C-47. 

Band C 

(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to 18,000 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
regulate its ouput to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper "image" signal by 
tuning the receiver to 17,080 kc. The 18,000 
kc. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the "image". No adjustments should be 
made during this check. 
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(b) Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 

OUTPUT INDICATOR ALIGNMENT 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

l -F Alignment 

Connect the test Oscillator to the control -grid cap 
of the i -f tube. Advance the volume control of the re- 
ceiver to its full -on position. Tune the test Oscillator 
to 460 kc. and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscil- 
lator output during this adjustment so that the out- 
put indication is as small as can be conveniently ob- 
served. After completing the adjustments of these 
trimmers, reconnect the Oscillator so that it will feed 
into the control -grid circuit of the RCA -6L7 first 
detector. Then tune the first i -f transformer trim- 
mers C-24 and C-25 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advis- 
able to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be con- 
nected to the antenna -ground terminals of the re- 
ceiver and the manual volume control kept at its 
maximum position. For each adjustment the Oscil- 
lator output should be maintained as low as possible 
in order to avoid broadness of tuning which would 
result from a.v.c. action on a stronger signal. Band A 
should be aligned by supplying a 1,720 kc. signal to 
the receiver, tuning the station selector to a dial 
reading of 1,720 and adjusting the trimmers C-20, 
C-10 and C-3 to produce maximum receiver output. 
The Oscillator should then be shifted to 600 kc. and 
the receiver tuned to resonate this signal, disregard- 
ing the reading at which it is best received. Trim- 
mer C-19 must then be adjusted, simultaneously while 
rocking the station selector backward and forward 
through the signal until the maximum output results 
from the combined operations. C-20 should be re- 
checked to assure that its adjustment has not changed 
because of the trimming of C-19. Band X must be 
aligned at 400 kc. and 150 kc. Tune the test Oscil- 
lator to 400 kc. and turn the receiver dial to the same 
reading. Adjust trimmers C-18, C-9 and C-2 for 
maximum (peak) receiver output. Then shift the 
Oscillator to 150 kc. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it 
is best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum receiver output 

results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 kc. on the "C" Band. Tune the 
test Oscillator to 18,000 kc. Then adjust the oscil- 
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lator trimmer C-16 to produce maximum (peak) out- 
put. Two positions of this trimmer will be found 
which conform with this requirement. The one of 
least capacitance is correct. Check for the presence 
of "image" response at 17,080 kc. by shifting the re- 

ceiver tuning. If it is received at such a point, the 
trimmer C-16 has been correctly adjusted to the right 
peak. No adjustments are to be made during 
this check. Tune the receiver back to the 18,000 
kc. dial marking, readjust C-16 if necessary, and then 
tune the detector and antenna capacitors C-1 and 

C8 for maximum receiver output. No further ad- 
justments are necessary. 

Radiotron Socket Voltages 

The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 5 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within 20c/ 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. 
The voltages given are áctual operating values and 
do not allow for inaccuracies which may be caused by 
the loading effect of a voltmeter's internal resistance.' 
This resistance should be duly considered for all 
readings. The amount of circuit resistance shunting 
the meter during measurement will determine the 
accuracy to be obtained, the error increasing as the 
meter resistance becomes comparable to or less than 
the circuit resistance. For the majority of readings, 
a meter having an internal resistance of 1,000 -ohms - 
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per -volt will be satisfactory when the range used for 
each reading is chosen as high as possible consistent 
with good readability. 

Standard Transformer 
The transformer used on some models of this in- 

strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7. 

Phonograph Mechanism 
The phonograph motor is of the governor induction 

type and designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are illus- 
trated and explained in Figure 9. Application of oil 
to the felt pad which rubs against the governor disc 
will insure smooth operation. 

Magnetic Pickup 
The pickup used in the phonograph unit is of an 

improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded 
to the pole pieces and is irremovable. There is a cen- 
tering spring attached to the armature to maintain 
proper adjustment and provide a limiting effect on 
the movement of the armature. The frequency re- 
sponse is uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows: 

CENTERING ARMATURE 

Refer to Figure 10 showing the pickup inner struc- 
ture. The armature is shown in its proper relation 
to the magnet pole pieces, i. e., exactly centered. 
Whenever this centering adjustment has been dis- 
turbed, the screws A, B, and C should be loosened 
and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to 
the horizontal axis of the pole pieces, and centered 
between them. This centering operation may be fa- 
cilitated by inserting a small rod or nail into the arma- 
ture needle hole, using it as a lever to test the angular 
movement of the armature. The limitation of the 
movement in each direction will be caused by the 
armature striking the pole pieces. The proper adjust- 
ment is obtained when there is equal angular dis- 
placement of the armature and adjustment rod or 
nail to each side of the vertical axis of the magnet 
and coil assembly. The screws A and B should then 
be secured, observing care not to disturb the adjust- 
ment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring -clamp by 
means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a 
little practice, the correct adjustment of the armature 
may be readily obtained. The air gap between the 
pole pieces and the armature should be kept free from 
dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature. 
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DAMPING BLOCK 
The viscoloid block which is attached to the back 

end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
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Figure zo-Details of Pickup 

cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the 
diameter of the armature in order to permit a snug 
fit. With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature 
(viscoloid side) so that the viscoloid block will fuse 
at the point of contact and become rigidly attached to 
the armature. A special -tip soldering iron constructed 
as shown in Figure 11 will be found very useful in 
performing this operation. The iron should be ap- 
plied only long enough to slightly melt the block and 
cause a small bulge on both sides. 

REPLACING COIL 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 

placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut -a -way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to readjust the armature as previously explained 
after reassembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 

MAGNETIZING 

Loss of magnetization will not usually occur when 
the pickup has received normal care due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a -c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will be 
necessary to remagnetize the entire structure. This 
should be done by first removing the cover and then 
placing the pickup assembly on the poles of a standard 
pickup magnetizer such as the RCA Stock No. 9549 
Pickup Magnetizer and charging the pickup in ac- 

cordance with the instructions accompanying the 
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magnetizer. It is recommended that the pickup be 
magnetized while the armature assembly is in place. 
This will necessitate that one of the poles of the 
magnetizer be rotated 180 degrees. This will provide 
proper clearance for the armature clamp assembly. It 
is preferable to check the polarity of the pickup mag- 
net and to remagnetize it so that the same polarity 
is maintained. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Price 

RECEIVER ASSEMBLIES 11292 Capacitor -22 MMfd. (C7) .24 

11698 Board-Three-terminal phonograph 
terminal board $0.22 

11321 
11289 

Capacitor -33 MMfd. (C33) .26 
Capacitor -50 MMfd. (C11) .26 

4427 Bracket-Volume control or high-fre- 11291 Capacitor -115 MMfd. (C21) 24 

quency tone control mounting bracket .18 5116 Capacitor -175 MMfd. (C35) 18 

5237 Bushing-Variable tuning condenser 11290 Capacitor -400 MMfd. (C48) .25 

mounting bushing assembly-Package 11269 Capacitor -800 MMfd. (C46) .30 

of 3 .43 4409 Capacitor -1120 MMfd. (C38) .35 
11350 Cap-Contact cap-Package of 5 .20 11287 Capacitor -4500 MMfd. (C15) .30 
11223 Capacitor-Adjustable capacitor (C19) . .46 4868 Capacitor-.005 Mfd. (C34) .20 
11256 Capacitor-Adjustable capacitor (C-47) . .48 4838 Capacitor-.005 Mfd. (C44) .20 

The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS-Continued 

Stock DESCRIPTION No. 
List 
Price 

Stock 
No. 

-4 

DESCRIPTION List 
Price 

4624 Capacitor-.01 Mfd. (C32) .54 11216 Transformer-First intermediate fre- 
4858 Capacitor-.01 Mfd. (C37, C49, C50*) .25 quency transformer (L16, L17, C24, 
5196 Capacitor-.035 Mfd. (C43) .18 C25) 2.15 
4886 Capacitor-.05 Mfd. (C50*) .20 11239 Transformer-Second intermediate fre- 
4836 Capacitor-.05 Mfd. (C4, C13, C26) .... .30 quency transformer (L18, L19, C29, 
4885 Capacitor -0.1 Mfd. (C6, C12, C27) .28 C30, C31, R7, R8) 2.72 
5170 Capacitor -0.25 Mfd. (C23, C28, C36) .. .25 11242 Transformer-Power transformer -105- 

11248 Capacitor -4 Mfd. (C41) 1.06 125 Volts -25-60 Cycles 6.52 
11240 Capacitor -10 Mfd. (C39) 1.08 11243 Transformer-Power transformer -100- 

5212 Capacitor -18 Mfd. (C40) 1.16 130, 140-160, 195-250 Volts -40-60 
11272 Clamp-Antenna cable clamp-Located Cycles-(Ti) 4.64 

near antenna terminal .10 11237 Volume control (R11) 1.20 
4748 Clamp-Capacitor mounting clamp as- 

sembly-for Stock No. 11248 .15 DRIVE ASSEMBLIES 
5215 Coil-Antenna coil (A and C Bands)- 

(L1, L2, L5, L6, Cl, C3) 2.32 4362 Arm-Band indicator operating arm .... .28 
11325 Coil-Antenna coil (X Band)-(L3, L4, 10194 Ball-Steel ball-Package of 20 .25 

C2) 1.56 4422 Clutch-Tuning condenser drive clutch 
5216 Coil-Detector coil (A and C Bands)- assembly-comprising drive shaft, 

(L7, L8, L11, L12, C8, C10) ... 2.34 balls, ring, spring and washers-as- 
11326 Coil-Detector coil (X Band)-(L9, L10, sembled 1.00 

C9) 1.60 11262 Dial-Dial scale .60 
5217 Coil-Oscillator coil (A and C Bands)- 11252 Drive-Variable tuning condenser drive 

(L13, L15, C16, C20) 2.20 assembly 1.88 
11327 Coil-Oscillator coil (X Band)-(L14, 4520 Indicator-Station selector indicator 

L23, 'C18) 1.44 pointer .18 
11214 Condenser-Three-gang variable tuning 11226 Indicator-Band indicator pointer as- 

condenser (C5, C14, C22) 4.20 sembly-comprising indicator pointer, 
11697 Cover-Phonograph terminal board cover .12 arm, link and stud 20 
4340 Lamp-Dial lamp-Package of 5 .60 3993 Screw-No. 6-32-5/32" square set -screw 
8041 Plate-R.F. or I.F. coil shield locking for band indicator operating arm- 

plate-Package of 2 .12 Package of 10 .25 
11244 Resistor-Voltage divider resistor, com- 

prising one 7500 -ohm and one 9200 - 
4669 Screw-No. 8-32-5/32" set -screw for var- 

iable condenser drive assembly-Pack- 
ohm sections (R18, R19) 1.08 age of 10 .25 

11245 Resistor-Voltage divider resistor, com- 4377 Spring-Band indicator operating arm 
prising one 148 -ohm, one 32 -ohm, and spring-Package of 5 .25 
one 110 -ohm section (R15, R16, R17) .62 4378 Stud-Band indicator operating arm stud 

5112 Resistor -1000 Ohm-Carbon type -1/4 and nut assembly-Package of 5 .25 
Watt-(R2)-Package of 5 1.00 

5114 Resistor -15,000 Ohm-Carbon type -1 MOTOR ASSEMBLIES 
Watt-(R5) .22 

11300 Resistor -33,000 Ohm-Carbon type - 
1/10 Watt-(R4)-Package of 5 .75 

11703 Governor-Governor complete for phono- 
graph motor-Stock No. 11701 or No. 

11322 Resistor -39,000 Ohm-Carbon type -1/4 
Watt-(R10)-Package of 5 1.00 

11702 3.05 
11701 Motor-Phonograph turntable motor - 

5029 Resistor -56,000 Ohm-Carbon type -1/4 
Watt-(R13)-Package of 5 1.00 

110 Volts -50 to 60 Cycles-(M1) 21.20 
11702 Motor-Phonograph turntable motor - 

3118 Resistor -100,000 Ohm-Carbon type - 110 Volts -25 Cycles 33.35 

1/4 Watt-(R1, R3, R6)-Package of 5 1.00 
11323 Resistor -270,000 Ohm-Carbon type - MOTOR BOARD ASSEMBLIES 

1/4 Watt-(R12)-Package of 5 
11172 Resistor -470,000 Ohm-Carbon type - 

1/4 Watt-(R14)-Package of 5 
11151 Resistor -2.2 Megohms-Carbon type - 

1/4 Watt-(R9, R60, R67)-Package of 5 
5249 Shield-Antenna, detector, or oscillator 

coil shield 
5250 Shield-I.F. transformer shield 

11273 Shield-Rectifier Radiotron shield 
11222 Socket-Dial lamp socket 

4794 Socket-Four-contact rectifier Radiotron 
socket 

11313 Socket-Five-contact Radiotron socket 

1.00 

1.00 

1.00 

.20 

.22 

.25 

.18 

.15 

.18 

4594 
7084 

11704 

4596 

4597 

11696 
11695 

Box-Used needle box (cup) 
Cover-Turntable cover 
Damper-Turntable rubber damper and 

damper plate 
Escutcheon-Speed regulator escutcheon 

plate 
Screw-Motor mounting screw assembly 

-comprising four screws, four lock - 
washers, four spacers, and four nuts 

Turntable-Complete 
Volume Control-Phonograph volume 

control (R65, S14) 

.30 

.40 

.36 

.22 
2.48 

1.60 

11198 Socket-Seven-contact Radiotron socket .15 
11236 Switch-Band switch (S1. S2, S3, S4, S5, ECCENTRIC AUTOMATIC BRAKE 

S6, S7, S8. S9, S10, S11) 2.44 SWITCH ASSEMBLIES 
11133 Switch-Power switch (S12) .62 3994 Cover-Eccentric automatic switch cover 

5238 Terminal-Antenna terminal clip assem- and screw .26 
bly .14 10174 Springs-Automatic brake springs-com- 

11238 Tone Control-High-frequency tone con- prising one each of four springs-Pack- 
trol (R20) .96 age of 2 .50 

The prices quoted above are subject to change without notice. 
* Refer to Schematic Diagram. 
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REPLACEMENT PARTS - Continued 

Stock 
No. DESCRIPTION List 

Price 
Stock List 
No. DESCRIPTION Price 

6896 Switch -Eccentric automatic brake and 8060 Bracket -Output transformer mounting 
switch assembly -less switch cover... 2.50 bracket .14 

3322 Switch -Eccentric automatic switch only 11257 Clamp -Cone center suspension clamp- 
-less cover (S13) .75 ing nut and screw assembly -Package 

of S .25 

PICKUP AND ARM ASSEMBLIES 11254 Coil -Field coil (L20) 
11233 Coil -Hum neutralizing coil (L21) 

2.00 
.30 

11705 Arm -Pickup arm complete -less es- 11258 Cone -Reproducer cone (L22) -Package 
cutcheon and pickup unit 4.50 of 5 3.85 

11707 Armature -Pickup armature ,28 5118 Connector -Three -contact male connec- 
6346 Back -Pickup housing back .45 tor for reproducer .25 

11709 Coil -Pickup coil (L50) .58 5119 Connector -Three -contact female con - 
3521 Cover -Pickup back cover .18 nector plug for reproducer cable .25 

11708 Cover -Pickup front cover .15 9619 Reproducer -Complete 6.05 
3737 Damper -Pickup damper -Package of 5 .65 11253 Transformr-Output transformer (T2) 1.56 
3390 Escutcheon -Pickup arm escutcheon ... .46 11230 Washer. -"Binder's board" "C" washers 

11706 Pickup Unit -Complete (L50) 4.80 -Used to hold field coil assembly .... .18 

3389 Rod -Eccentric automatic brake trip rod 
-Package of 5 .40 MISCELLANEOUS ASSEMBLIES 

3387 Screw Assembly -Pickup mounting 
screw assembly -comprising one screw, 11191 Bracket -Tuning tube mounting bracket 
one lockwasher and one nut -Package -less clamp 12 

of 10 .40 11192 Clamp -Tuning tube mounting clamp - 
11549 Screw -Pickup front cover screw -Pack- less bracket 12 

age of 10 .42 11694 Compensator -Phonograph input com- 
11547 Screw -Pickup needle holding screw- pensator pack -comprising one 150 - 

Package of 10 

ASSEMBLIES CABLE(R62, .42 ohm, one 220 -ohm, and one 1000 -ohm 
resistor, one 0.1 Mfd. and one 2 Mfd. 
capacitor, and one 0.25 H reactor- 

R63, R64, C60, C61, L51) 3.80 

11700 Cable -Five -conductor shielded cable- 
approximately 24" long -Connects 
phonograph volume control to corn-cutcheon.40 11337 

11276 
Escutcheon -Station selector escutcheon 
Escutcheon-Radiotron tuning tube es - 

.70 

pensator pack and chassis terminal 
11246 Foot -Chassis mounting foot and bracket 

strip assembly-Packageugti of 2 .76 

11699 Cable-Radiotron tuning tube cable com- 
.88 6614 Glass -Station selector dial glass .30 

plete with socket and cover-approxi- 11346 Knob -Station selector knob -Package 
of 5 .75 

4573 
mately 25" long 

Plug -Female section of two -contact plug 
1.32 11347 Knob -Phonograph volume control, 

radio volume control, tone control, -Used on power cable to motor .30 power switch or range switch knob - 
4577 Plug -Male section of two -contact plug 

leads 5 .75 

11382 
-Used on motor 

Resistor -1 Megohm-Carbon type- 
.30PackageRing-Retainingo 4678 kring for station selector 

dial glass -Package of 5 .34 
1/10 Watt -Located in tuning tube 11210 Screw -Chassis mounting screw assem- socket-(R61)-Package of 5 .75 bly-Package of 4 .28 

11381 Socket-Radiotron tuning tube socket 11348 Screw -No. 8-32-7/16" set -screw for 
and cover .45 knob -Stock No. 11346 -Package of 10 .32 

REPRODUCER ASSEMBLIES 
3391 Spring -Motor board mounting spring 

assembly -comprising one bolt, one 
"C" washer, two cup washers, one 

11232 Board -Terminal board assembly with bottom spring, one lockwasher, and 
two lead wire clips .18 one cap nut .50 

11231 Bolt -Yoke and core assembly bolt and 11349 Spring -Retaining spring for knob - 
nut .16 Stock No. 11347 -Package of 5 .15 

The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL D 11-2 

Eleven -Tube, Three -Band, A -C, Automatic Radio -Phonograph 

SERVICE NOTES 

Electrical Specifications 

FREQUENCY RANGES 

Band X 140 kc.- 410 kc. 
Band A 540 kc.- 1,800 kc. 
Band C 5,700 kc.-18,000 kc. 

ALIGNMENT FREQUENCIES 

Band X 150 kc. (osc.), 400 kc. (osc., ant., det.) 
Band A...600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
Band C. 18,000 kc. (osc., ant., det.) 

Intermediate Frequency 460 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 

(6) RCA -6C5. First Audio Amplifier 
(7) RCA -6C5. Audio Driver Amplifier 
(8) RCA -6F6 Power Output Amplifier 
(9) RCA -6F6 Power Output Amplifier 

(10) RCA -5Z3 Full -Wave Rectifier 
(11) RCA -6E5 Tuning Indicator 

POWER SUPPLY RATINGS 

Rating A-6. 105-125 Volts, 
Rating A-5. 105-125 Volts, 
Rating B-4. 105-125 Volts, 
Rating B-3. 105.125 Volts, 
Rating B-2. 105-125 Volts, 
Rating C-6. 105-130/140-160/200-250 Volts, 
Rating C-5. 105.130/140.160/200.250 Volts, 

PHONOGRAPH 

Type Automatic Record Ejector 
Record Capacity Seven 10 -inch or Six 12 -inch 
Turntable Speed 78 R.P.M. 
Type of Pickup..Improved Low -Impedance Magnetic 
Pickup Impedance 12 Ohms at 1,000 Cycles 

60 Cycles, 170 Watts 
50 Cycles, 165 Watts 
40 Cycles, 170 Watts 
30 Cycles, 160 Watts 
25 Cycles, 165 Watts 
60 Cycles, 175 Watts 
50 Cycles, .170 Watts 

POWER OUTPUT RATINGS 

Undistorted 8.5 Watts 
Maximum 11.5 Watts 

LOUDSPEAKER 

Type 12 -inch Electrodynamic 
Voice Coil Impedance 7 5 Ohms at 400 Cycles 
Field Coil Rating 1,700 Ohms -72 M.A. 

Mechanical Specifications 

Height 
Width 
Depth 
Weight (Net). 
Weight (Shipping) 
Chassis Base Dimensions 

43 inches 
305/8 inches 
181/2 inches 
155 pounds 
229 pounds 

151/2 inches x 101/2 inches x 31/2 inches 
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General Description 

The RCA Victor Model D 11-2 combination radio 
receiver and automatic phonograph provides excellent 
entertainment from either broadcast reception or 
record reproduction. It consists of an eleven -tube, 
three -band radio receiver, and an automatic phono- 
graph, combined in the one cabinet. The high level 
of sound energy obtainable from the output of this 
instrument is capably handled by a new Super - 
Sensitive, twelve -inch, electrodynamic loudspeaker. 
Outstanding features of this instrument are as follows: 

Magic Brain 
The radio receiver includes the "Magic Brain" unit 

for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the r -f, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or "Magic Brain" unit, gives 
greater efficiency in the short-wave ranges as all lead 
lengths are kept as short as possible, and all sockets 
and other parts are located for best possible operation. 

Magic Eye 
A cathode-ray tube whose fluorescent screen has 

the appearance of a human eye, is used for visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design. It 
contains two groups of elements; one group operates 
as an amplifier and the other group operates as a 
cathode-ray tube. 

The cathode-ray section consists of a conically 
shaped luminescent screen, a cathode, and a control 
electrode. The detected signal from the receiver is 
applied through the amplifier section of the tuning 
tube to the control electrode of the cathode-ray sec- 
tion. This control electrode, in turn, affects the elec- 
tron stream emitted by the cathode in such a manner 
as to cause a triangular shadow on the luminescent 
screen. The size of the shadow caused by the control 
electrode is determined by the strength of the incom- 
ing signal, so that a change -of -tuning is readily ex- 
hibited on the cathode-ray screen, and therefore, tun- 
ing to exact resonance can be definitely obtained. 

RCA All -Metal Tubes 
The new metal tubes are used in the radio receiver 

for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the for- 
mer necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 

the modern, extended -range receivers because of 
their efficient shielding and their favorable internal 
characteristics. 

Automatic Record Changer 
An improved automatic mechanism is used in this 

model. It is of the record ejector type, having a 
record capacity of seven for the ten -inch type, and a 
capacity of six for the twelve -inch type. The turn- 
table speed is fixed at 78 r.p.m. by the design of the 
drive motor and the intermediate gear mechanism. 
This speed is invariable and does not vary as long as the 
supply line frequency remains constant. The instru- 
ment may be purchased with any one of seven 
ratings as specified under Electrical Specifications. 
It is very important that a machine of any particular rating 
be operated at the frequency for which it is designed and 
rated. Attempts to operate at other frequencies will 
result in improper reproduction from the phonograph 
system. The ejecting mechanism is arranged so that 
it will trip on various types of records. This is ob- 
tained by having a trip mechanism which is actuated 
by the rate of needle acceleration toward the center 
of the record. 

Selector Dial 
The dial drive and station indicator system are of 

unique design. There are three individual dial scales, 
each with full 180 degree band spread, one for use 
on each of the three tuning bands. These scales are 
eccentrically arranged on a rotary disc which operates 
in conjunction with the range selector switch, so that 
as the switch is shifted to a particular band, the cor- 
responding dial scale rotates into position, leaving the 
remaining scales concealed. The driving mechanism 
for the dial pointer and the variable gang condenser 
has tuning ratios of 10 -to -1 and 50 -to -1. Control may 
be interchanged between these two ratios by a push- 
pull operation of a positive -action clutch which is 
actuated by the tuning control knob. A vernier dial 
with an auxiliary pointer (band -spreader) is provided 
for the accurate tuning required for short-wave re- 
ception. The vernier pointer is geared to the main 
dial -shaft through a mechanism which causes it .to 
rotate ten times to a 180 degree rotation of the main 
dial -pointer. The dial -drive mechanism connects to 
the variable gang condenser by means of a flexible 
coupling. This coupling arrangement together with 
the new shock -proof condenser mounting makes pos- 
sible the rigid attachment of the drive mechanism to 
the receiver -chassis base without causing serious mi- 
crophonic coupling between the base and the tuning 
condenser. 

CIRCUIT ARRANGEMENT 

The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r -f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i -f stage is employed and designed 
to operate at 460 kc. The combined second detector 

and a.v.c. stage uses an RCA -6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 

314 



Full wave rectification is performed in the RCA -5Z3 
tube. The outstanding features of electrical design are 
concerned with the following: 

Tuned Circuits 
A total of seven circuits are tuned to provide gain 

and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer 
secondary, the detector transformer secondary and 
the oscillator coil. Alignment trimmers are included 
for each of these same circuits. Additional trimmers 
are used on the i -f transformers, tuning both the 
secondaries and primaries to 460 kc. There are sepa- 
rate groups of antenna, detector and oscillator coils 
for each of the tuning ranges. They are placed into 
operation by means of a rugged rotary switch. 

First Detector 
This stage has unusually good high frequency mix- 

ing efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol grid and the oscillator is fed in on a second con- 
trol grid, a screen grid separating the two. The ar- 
rangement of the grids prevents degenerative diffi- 
culties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator tube and has no d -c bias. 

Oscillator 
The oscillator circuit is worthy of careful study 

inasmuch as it is different from the type ordinarily 
employed. It has self -stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line volt- 
age and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 
switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 

Detector and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r -f, first detector and i -f tubes through 

suitable resistance -capacitance filter circuits. The sec- 
ond diode of the RCA -6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. The cathode and 
anode of the signal-a.v.c. diode have positive potential 
in respect to chassis -ground and cathodes of the a.v.c. 
controlled tubes when no signal is being received. 

M,I,,,I,I.,,,...II,/,,,,,,./,,,//,./,.,,,,,.,..,, -, 
TUNING IND. ,A , R -F AMP. 

ANT. COILS 
"A" TOP --- 
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A" TOP -- 
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i1" TOP --- 
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/ 

OUTPUT DRIVER Irr. A -F 2No.I-F TRANS. boo. DEI & A.K C. 
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Figure I-Radiotron and Coil Locations 

Audio System 
Manual volume control of the detected signal is ef- 

fected by an acoustically tapered potentiometer in the 
grid circuit of the first a -f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music -speech switch 
(low frequency tone control) is. associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
RCA -6C5 which is resistance coupled to the first a -f 
tube and transformer coupled into the push-pull 
power output stage. 

SERVICE DATA 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
cent to the symbols signifying these parts on the 
diagrams. Identification titles such as R-3, L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, 
reactors, and transformer windings are rated in terms 

of their d -c resistances only. Ratings of less than one 
ohm are generally omitted. 

Alignment Procedure 
Eleven alignment trimmers are provided in the r -f, 

first detector and oscillator tuning system and four 
are used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
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tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade - 
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Figure 4-Alignment Apparatus Connections 

quate and reliable test equipment. Such apparatus as 
may be required for alignment of this particular 
instrument is illustrated and described on a separate 
page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of 
indication afforded. There are no approximations 
necessary as with the meter or aural method, but 
each adjustment can be made with definite precision. 
Both methods are hereinafter outlined so that align- 
ment operations may be made according to the equip- 
ment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an 
instrument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
suck coil to obtain an indication of the tuning. Holes are 
provided at the top of the r -f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However should 
there be an increase of output due to the iron core and 
decrease with the brass cylinder, an increase in inductance or 
capacitance is indicated as necessary to bring the circuit into 
line. The trimmer involved should therefore be increased 
accordingly. If the brass cylinder end causes an increase in 
output while the iron end causes a decrease, reduction of 
inductance will be necessary to place the circuit in alignment. 

This is equivalent to decreasing the trimmer concerned. The 
following tabulation gives the various changes and the ad- 
justments required: 

WAND SIGNAL 

1 Brass Decrease 
Ì Iron. Decrease 

Brass .Increase 
Iron. Decrease 
Brass Decrease 

Ì. Iron. Increase 

TRIM MER 

None 

Decrease 

Increase 

CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 
Cathode -Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the 
generated signal and synchronize it with the Oscillo - 
graph in order to obtain visual representation of the 
resonant characteristic of the circuit being tuned on 
the cathode-ray fluorescent screen. 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 5. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and, the first transformer align- 
ed secondly. For such a process, it is necessary to 
feed the output of the Full Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode -Ray 
Oscillograph. The proper point of connection of the 
Oscillograph is with its vertical "high" input terminal 
attached to the juncture of R-7 and R-8, as illustrated 
in Figure 5, and with the "0" or ground terminal to 
the chassis. The "Ext. Sync." terminals of the 
'Oscillograph should be connected to the Frequency 
Modulator as shown by Figure 4. A .001 mfd. capa- 
citor installed in series with the Oscillator "Ant." 
lead will prevent the voltages of the stage under 
alignment from becoming upset. The vertical "A" 
amplifier should be "On" for the ensuing adjustments 
and its gain control kept at maximum. For each ad- 
justment, the Oscillator output must be regulated so 
that the image obtained on the Oscillograph screen 
will be of the minimum size convenient for accurate 
observation. Proceed further as follows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 

lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA -6J7 oscillator, removing the tube if 
necessary. Set the Oscillograph horizontal 
"B" amplifier to "Timing" and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to "Int." Adjust the 
intensity and focusing controls of the Oscillo - 
graph to produce the correct size and strength 
of spot. 

318 



(b) 

(c) 

Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA -6K7 
i -f tube and chassis ground as shown typically 
by Figure 4. Tune the Oscillator to 460 kc. 
and set its modulation switch to "On." Regu- 
late its output until the signal produces a wave 
pattern on the Oscillograph screen, adjusting 
the Oscillograph controls to give a shape 
which is convenient for peak indications. 
Cause the image to stand still on the screen 
by manipulation of the frequency and syn- 
chronizing controls. Then carefully tune the 
two trimmers C-20 and C-21 of the second 
i -f transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic 
image. Under this condition the transformer 
will be sharply resonated to 460 kc. 
The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full Range Oscillator by means of the 
special shielded patch cord. Figure 4 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its "Lo" 
position and turn the Oscillator modulation 
switch to "Off." Change the timing control of 
the Oscillograph to "Ext." and place the 
range switch to its No. '2 position. Then care- 
fully shift the tuning of the Oscillator so as 
to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly co -incident at their 
highest points. This condition will be found 

to occur at an Oscillator setting of approximately 
540 kc. The curves will be identical in shape 
but appearing in reversed positions. Adjust 
the frequency control of the Oscillograph in 
order to cause the waves to conform with the 
above requirement and to make them remain 
motionless on the screen. This will require a 
setting of approximately V2 clockwise rotation 
of the frequency control. The trimmers C-20 
and C-21 should then be re -adjusted so that 
the two curves move together and become 
exactly coincident throughout their lengths, 
maintaining the maximum amplitude at which 
this condition can be brought about. 

(d) Leaving the equipment connected and adjust- 
ed as in (c), change the Oscillator output to 
the control grid cap of the RCA -6L7 first 
detector tube. Then adjust the first i -f trans- 
former trimmers C-16 and C-17 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 
tuning characteristic of the i -f system. 

R -F Trimmer Adjustments 
For Bands A and X, adjustments must be made at 

the high and low frequency ends of the range. On 
Band C, alignment is required only at the high fre- 
quency end. 

Locations of the various antenna, detector and 

Figure g-Radiotron Socket Voltages 

Measured at 115 volts, 60 cycle supply-No signal being received 
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oscillator coil trimmers are shown by Figure 5. The 
test Oscillator should be removed from connection 
with the i -f system and its output connected to the 
antenna -ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillograph 
at the second détector. During the following adjust, 
ments, the Oscillator output should be regulated as 
often as is necessary to keep the oscillographic image 
as low as is practically observable. Adherence to this 
procedure will obviate the broadness of tuning that 
would result from a.v.c. action on a stronger signal. 
Proceed with the adjustments as follows: 

CALIBRATION 
Set the receiver range switch to Band A and rotate 

the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 

óïPFD. 

Ú 

(a) 

g T3 

m 

5N-541 

Figure 6-Loudspeaker Wiring 

BAND A 
With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation 
"On" and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector and antenna trimmers, 
C-47, C-12 and C-3 respectively, so that each 
brings about maximum amplitude of output 
as shown by the wave on the Oscillograph. 
It will be necessary to have the timing control 
of the Oscillograph on "Int." for this opera- 
tion. After each trimmer has been peaked, 
the Oscillograph timing control should be set 
to "Ext." and the Frequency Modulator placed 
into operation with its connections to the 
Oscillator and Oscillograph made in accord, 
ance with Figure 4. Turn the modulation 
switch of the Oscillator to "Off" and retune 
the Oscillator (increase frequency) until the 
forward and reverse waves show on the Oscil- 
lograph and become coincident at their highest 
points. Adjust the trimmers C-47, C-12 and 
C-3 again, setting each to the point which pro- 

duces the best coincidence and maximum 
amplitude of the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modu- 
lation "Off") until the two similar forward 
and reverse waves appear on the screen. For 
this adjustment, it is advisable to shift the 
Oscillator to its 200-400 kc. range using the 
third harmonic of the generated signal in order 
to obtain the desired range of sweep. The 
oscillator series trimmer, C-46, should then be 
adjusted to produce maximum amplitude of 
the images. No rocking will be necessary on 
the station selector inasmuch as the signal 
frequency is being "wobbled" by the Fre- 
quency Modulator to produce the same effect. 
After completing this adjustment, the trimmer 
C-47 should be re -aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-46. 

BAND X 
(a) Disconnect the Frequency Modulator and tune 

the test Oscillator to a frequency of 400 kc. 
(Modulation "On"). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to "Int." Then align each of the trimmers 
C;45, C-11 and C-2 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to "Ext." 
Increase the frequency of the Oscillator 
(modulation "Off") until the two waves ap- 
pear and become coincident at their highest 
points, approximately at 462 kc. They may be 
made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
and frequency control. Readjust the three 
trimmers C-45, C-11 and C-2 to give maxi- 
mum amplitude and complete coincidence of 
the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen Adjust 
trimmer C-61, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-45 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C-61. 

(b) 

320 



(a) 
BAND C 

Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modu- 
lation "On" and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper "image" 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the "image". No adjustments 
should be made during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 
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Figure 7-Standard Power Transformer Connections 

OUTPUT INDICATOR ALIGNMENT 
To align the receiver by means of an output indi- 

cator other than a Cathode -Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals 
and means of indication for the output. The RCA 
Neon Output Indicator, Stock No. 4317, will be 
found very satisfactory for such use. It should be 
connected across the voice coil circuit of the loud- 
speaker or across the output transformer primary. 

I -F Alignment 
Connect the test Oscillator to the control grid cap 

of the i -f tube. Advance the volume control of the 
receiver to its full -on position. Tune the test Oscil- 

lator accurately to 460 kc. and align the trimmers 
C-20 and C-21 to give maximum receiver output. 
Regulate the Oscillator output during this adjustment 
so that the output indication is as small as can be 
conveniently observed. After completing the adjust- 
ments of these trimmers, re -connect the Oscillator so 
that it will feed into the control -grid circuit of the 
RCA -6L7 first detector. Then tune the first i -f trans- 
former trimmers C-16 and C-17 for maximum re- 
ceiver output. 

R -F Alignment 
After completing the i -f adjustments, it is advisable 

to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna -ground terminals of the receiver and 
the manual volume control turned to its maximum 
position. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 

Band A-This band should be aligned by supply- 
ing a 1720 kc. signal to the receiver, tuning the 
station selector to a dial reading of 1720 and adjust- 
ing the trimmers C-47, C-12 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to res- 
onate this signal, disregarding the reading at which 
it is best received. Trimmer C-46 must then be ad- 
justed, simultaneously while rocking the station se- 
lector backward and forward through the signal until 
the maximum output results from the combined 
operations. C-47 should be rechecked to assure that 
its adjustment has not changed because of the trim- 
ming of C-46. 

Band X-Change the range switch to its Band "X" 
position. Tune the receiver to read 400 kc. and set 
the Oscillator to 400 kc. Adjust trimmers C-45, C-11 
and C-2 to produce maximum receiver output. Then 
shift the Oscillator frequency to 150 kc. and tune the 
receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Then tune the 
oscillator series trimmer, C-61, simultaneously rocking 
the tuning control (receiver) backward and forward 
through the signal, until maximum output results from 
the combined operations. Repeat the alignment of 
C-45 as in (a) to correct for any change caused by 
the adjustment of C-61. 

Band C-Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the "C" Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of "image" response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 
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and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 

Dial Adjustment 
Figure 10 illustrates the relations of the various 

parts of the dial mechanism when it is in its A - 
Broadcast position and the range switch is likewise 
turned to its Band A setting. In re -assembling the 
dial after repairs, see that the gears are meshed in 
accordance with the diagram, at the same time noting 
that the lever which is attached to the range -switch 
shaft is in the position as shown. 

ROLLER 
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FOR POINTERS 

DIAL 
SUPPORT 

DIAL 
CAM 

GEAR SEGMENT 

TURNED BY 

RANGE KNOB 
SHAFT 

Figure ro-Selector Dial Change Mechanism 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 5 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter's internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 
1000 ohms per volt will be satisfactory when the 
range used for each reading is chosen as high as 
possible consistent with good readability. 

Standard Transformer 
The transformer used on some models of this in- 

strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7. 

Automatic Record Ejector 
The record changing mechanism is designed to 

be simple and fool -proof. Under normal operating 
conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex- 
plained in Figure 9. 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 

The tip of the record ejector is adjustable in re- 
lation to the turntable spindle, the two being exactly 
coaxial when properly adjusted. To align the tip, re- 
move the rubber silencer of the ejector assembly, 
loosen ejector tip retaining nut and slide the tip 
assembly to the position where it is in true -line with 
the axis of the turntable spindle. This adjustment may 
be simplified by placing several records on the turn- 
table, depressing the spindle through the top record 
hole and lining up the ejector tip in the spindle hole 
of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 

Magnetic Pickup 
The pickup used in the phonograph unit is of an 

improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded 
to the pole pieces and is irremovable. There is a cen- 
tering spring attached to the armature to maintain 
proper adjustment and provides a damping effect on 
the movement of the armature. The frequency re- 
sponse is uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows: 

CENTERING ARMATURE 

Refer to Figure 11 showing the pickup inner 
structure. The armature is shown in its proper re- 
lation to the magnet pole pieces, i. e., exactly cen- 
tered. Whenever this centering adjustment has been 
disturbed, the screws A, B, and C should be loosened 
and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to 
the horizontal axis of the pole pieces, and centered 
between them. This centering operation may be facili- 
tated by inserting a small rod or nail into the arma- 
ture needle hole, using it as a lever to test the angular 
movement of the armature. The limitations of the 
movement in each direction will be caused by the 
armature striking the pole pieces. The proper adjust - 
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ment is obtained when there is equal angular dis- 
placement of the armature and adjustment rod or 
nail to each side of the vertical axis of the magnet 
and coil assembly. The screws A and B should then 
he secured, observing care not to disturb the adjust- 
ment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring -clamp by 
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Figure i i-Details of Pickup 

means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a little 
practice, the correct adjustment of the armature may 
be readily obtained. The air gap between the pole 
pieces and the armature should be kept free from 
dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature. 

DAMPING BLOCK 

QDD 

The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the 
diameter of the armature in order to permit a snug 
fit. With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should he applied to the armature 
(viscoloid side) so that the viscoloid block will fuse 

M 

at the point of contact and become rigidly attached to 
the armature. A special -tip soldering iron constructed 
as shown in Figure 12 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly melt the block and cause 
a small bulge on both sides. 

REPLACING COIL 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut -a -way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to readjust the armature as previously explained 
after re -assembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 

MAGNETIZING 

Loss of magnetization will not usually occur when 
the pickup has received normal care, due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When the 
pickup has been mishandled, subjected to a strong a -c 
field, jolted, or dropped, there may be an appreciable 
loss of magnetic strength, in which case it will be 
necessary to re -magnetize the entire structure. This 
should be done by first removing the pickup cover 
and then placing the pickup assembly on the poles of 
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Figure 12-Special Soldering-Iron Tip 

a standard pickup magnetizer such as the RCA Pickup 
Magnetizer, Stock No. 9549, and charging the pickup 
in accordance with the instructions accompanying the 
magnetizer. It is recommended that the pickup be 
magnetized with the armature in place. This will re- 
quire that one pole piece on the pickup magnetizer 
be rotated 180 degrees. This gives the desired clear- 
ance for the armature clamp assembly. It is preferable 
to check the polarity of the pickup magnet and to re - 
magnetize it so that the same polarity is maintained. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. 

DESCRIPTION 
LIST 

PRICE 

STOCK 
No. 

DESCRIPTION 
LIST 

PRICE 

RECEIVER ASSEMBLIES 11 524 Cable-Two conductor cable with two 
prono male sections of connector plug. .36 

4427 Bracket-High or low frequency tone con- 11712 Cable --Shielded three conductor cable 
trol or volume control mounting bracket $0.18 from volume control (R14) to "C" of 

5237 Bushing-Variable condenser mounting No. 4 socket, "G" of No. 6 socket and 
bushing assembly-Package of 3 .43 input transformer 1.24 
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REPLACEMENT PARTS-Continued 

N x DESCRIPTION 
LISTIC 

NO 
x 

DESCRIPTION 
Lin 

8 
11713 Cable-Shielded two conductor volume 5159 Resistor -2200 ohm-Carbon type -1/4 

control cable. .80 watt (R20)-Package of 5 1.00 
11223 Capacitor-Adjustable capacitor (C46)... .46 5175 Resistor -5600 ohm-Carbon type-I/2 

5241 Capacitor-Adjustable capacitor (C61)... .40 watt (R21)-Package of 5 1.00 
11292 Capacitor -22 MMfd. (C9) .24 2731 Resistor -10,000 ohm-Carbon type- 1 

11289 Capacitor -50 MMfd. (C8) .26 watt (R25)-Package of 5 1.10 
11291 Capacitor -115 MMfd. (C50) .24 11305 Resistor -22,000 ohm-Carbon type -1/4 
1I290 Capacitor -400 MMfd. (C60) .25 watt (R16, R17)-Package of 5 1.00 
11317 Capacitor -600 MMfd. (C34) 30 11300 Resistor -33,000 ohm-Carbon type -1/10 
11269 Capacitor -800 MMfd. (C59) .30 watt (R24)-Package of 5 .75 
3784 Capacitor -900 MMfd. (C31) .30 5033 Resistor -33,000 ohm-Carbon type- 1 

11316 Capacitor -1225 MMfd. (C26) .40 watt (R23)-Package of 5 1.10 
11287 Capacitor -4500 MMfd. (C58) .30 3118 Resistor -100,000 ohm-Carbon type -1/4 
5107 Capacitor-.0025 Mfd. (C62, C63) .16 watt (R1, R3, R5, R6)-Package of 5. 1.00 
4838 Capacitor -0.005 Mfd. (C40, C41) .20 5027 Resistor -150,000 ohm-Carbon type -1/4 
4868 Capacitor -0.005 Mfd. (C33) .20 watt (R19)-Package of 5 1.00 
4624 Capacitor -0.01 Mfd. (C30) .54 11151 Resistor -2.2 megohms-Carbon type -1/4 
4937 Capacitor -0.01 Mfd. (C39) .25 watt (R9, R10, R11)-Package of 5... 1.00 
4858 Capacitor-.01 Mfd. (C24*) 25 5249 Shield-R. F. coil shield .20 

11315 Capacitor -0.015 Mfd. (C38) 20 11273 Shield-Radiotron shield. .25 
5196 Capacitor-.035 Mfd. (C57) .18 5250 Shield-I. F. transformer shield .22 
4886 Capacitor -0.05 Mfd. (C245) 20 11199 Socket-Dial lamp socket .14 
4836 Capacitor -0.05 Mfd. (C4, C13, C18, C23) .30 4794 Socket -4 -contact Radiotron socket .15 
4835 Capacitor 0.1 Mfd. (C64) .28 11197 Socket -6 -contact Radiotron socket .14 
4885 Capacitor -0.1 Mfd. (C7, C19, C27, C52) 28 11198 Socket -7 -contact Radiotron socket .15 
4841 Capacitor -0.1 Mfd. (C6) .22 5224 Switch-Low frequency tone control switch 
5170 Capacitor -0.25 Mfd. (C32) .25 and power switch (S11, S13) 1.00 

11203 Capacitor -10 Mfd. (C53). 1.18 11236 Switch-Range switch (S1, S2, S3, S4, 
5212 Capacitor -18 Mfd. (C54). 1.16 S5, S6, S7, S8, S9, S10, S12) 2.44 

11215 Capacitor pack-Comprising one 16 Mfd., 5238 Terminal-Antenna terminal assembly .14 
two 10 Mfd., and two 8 Mfd. capacitors 11218 Transformer-Audio driver transformer 
(C29, C35, C36, C55, C56) 3.85 (T2) 2.58 

11201 Clamp-Cable clamp - located near vari- 11216 Transformer-First intermediate frequency 
able tuning condenser-Package of 5.. .20 transformer (L16, L17, C16, C17) 2.15 

11272 Clamp-Cable clamp-located above an- 11217 Transformer-Second intermediate fre- 
tenna terminal. .10 quency transformer (L18, L19, C20, 

4693 Clamp-Electrolytic capacitor clamp-for C21, C22, R7, R8) 3.10 
stock No. 11215. .15 11213 Transformer-P o w e r transformer -105- 

5215 Coil-Antenna coil-A and C bands (L1, 125.150.210.250 volts -40.60 cycles 
L2, L5, L6, Cl, C3) 2.32 (T1) 5.10 

11325 Coil-Antenna coil-X band (L3, L4, C2) 1.56 11212 Transformer-Power transformer -105-125 
5216 Coil-Detector coil-A and C bands (L7, volts --25.60 cycles. 7.18 

L8, L11, L12, C10, C12) 2.34 
11326 Coil-Detector coil-X band (L9, L10, 

C11) 1.60 DRIVE ASSEMBLIES 
5217 Coil-Oscillator coil-A and C bands (L13, 

L15, C43, C47) 2.20 5243 Arm-Band indicator operating arm .42 
11327 Coil-Oscillator coil-X band (L14, L23, 10194 Ball-Steel ball for drive assembly-Pack- 

C45) 1.44 age of 20 .25 
11320 Coil-Choke coil (L20) 1.00 8054 Cam-Five position cam for station se - 
11318 Capacitor Pack-Comprising one 0.015 lector drive assembly .28 

Mfd., one .05 Mfd. capacitor, one 27,000 
ohm and one 10,000 ohm resistor- 
(C25, C28, R12, R13) 1.30 

4422 Clutch-Tuning condenser drive clutch 
assembly-Comprising shaft, balls, ring, 
spring and washers, assembled 1.00 

5214 Condenser-Three gang variable tuning 8048 Coupling-Flexible for coupling variable 
capacitor (includes indicator shaft) condenser (C5, C14, C48) 4.42 .70 

11205 Volume Control (R14) 1.30 11693 Dial-Station selector dial and cam assem- 
11219 Tone Control-High frequency tone con- bly 1.00 

trol (R22) .90 8045 Disc-Drive disc and gear assembly .46 
4153 Connector-Four contact female connector 11692 Drive-Tuning condenser drive assembly, 

for cables, stock Nos. 11712 and 11713 .48 complete 6.45 
11710 Lead-Shielded antenna lead .40 8044 Escutcheon-Dial escutcheon with vernier 
8041 Plate-I. F. or R. F. coil shield locking scale 1.08 

plate with screw-Package of 2 .12 8046 Gear-Indicator shaft drive gear and ver - 
11220 Resistor-Voltage divider resistor-Corn- nier idler with one spring .72 

prising one 3900 ohm and one 4200 8050 Gear-Gear sector and band indicator op - 
ohm section (R31, R32) .84 erating link (link connects to arm on 

11221 Resistor-Voltage divider resistor-Coo- band switch). .15 
prising one 50 ohm, one 28 ohm and 8053 Indicator-Station selector vernier indicator 
one 195 ohm section (R28, R29, R30) .48 pointer .12 

5112 Resistor -1000 ohm-Carbon type -1/4 11793 Indicator-Station selector indicator pointer .15 
watt (R2)-Package of 5 1.00 8051 Link-Complete with roller and spring... .30 

3706 Resistor -1800 ohm-Carbon type -1/4 8049 Pinion-Vernier pointer drive pinion and 
watt (R15)-Package of 5 1.00 shaft . .55 

4669 Screw-Square head No. 8-32x5/32 set 
screw-Package of 10 .25 

* Refer to Schematic Diagram. 
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REPLACEMENT PARTS -Continued 

STOCK 
No. DascxºrtoN 

Lur 
PRICE 

5rac: 
No. DascxrrrtoN Lwr 

PUCE 

8047 Spring -Coil spring for indicator shaft 11554 Lever index lever -less pin.... .62 -Manual 
Lever -Main lever and link assembly.... drive gear and vernier idler (stock No. 11556 2.10 

8046) .12 11557 Lever -Main spring lever .42 

8052 Spring for link -Package of 5 .32 3677 Lever -Pickup arm cable lever assembly - -Coil spring 
Stud -Band indicator operating arm stud 8042 Comprising lever with c a b 1 e screw, 

-Package of 5 .25 spring and nut .40 

EJECT EJECT ARM ASSEMBLIES 
11555 Lever -Trip lever and friction clutch as - 

sembly 
6503 Pawl -Trip pawl assembly .40 

11541 
11533 

Arm -Eject arm, complete 
Ball-lfjg-inch diameter steel ball -Pack- 

8.15 4124 
4563 

Plate -Eject arm actuating plate assembly. 
Screw -Cable lever screw and nut -Pack, 

.50 

age of 10 .20 age of 10. .60 

10129 Ball--ig-inch diameter steel ball -Pack, 
age of 20 .25 

4564 Screw -Manual index lever finger set screw 
Package of 10. .20 

11529 Bearing -Ejector tip bearing and nut .32 4059 Screw -Trip lever clutch tension adjust - 

11538 Bracket -Eject arm bracket. 1.72 ment screw -Package of 10 .22 

11537 Collar -Eject arm shaft collar and set 4566 Screw -Special screw used to fasten main 
screw .24 lever and link assembly bushing -Pack - 

11540 Cover -Eject arm cover , 1.52 age of 10. .30 

11536 Cushion -Counter balance roller cushion 
-Located inside of eject arm......, .. .14 

11559 
4127 

Spacer -Pickup arm mounting spacer.... 
Spring -Actuating spring -Package of 10 

.28 

.24 

4055 Post -Vertical adjustment post - Located 
on eject arm bracket .30 

3666 Spring -Cable lever tension spring -Pack, 
age of 10. .44 

3729 Roller -Eject arm counter balance roller- 
Located inside of eject arm .45 

4565 Spring -Manual index lever finger tension 
spring -Package of 10 .30 

4580 head 4061 Spring -Main spring lever tension spring 
-Package of 10 .38 Screw -No. 6-32---M6-inch square 

set screw for eject arm collar -Package 
of 10 25 2893 Spring -Trip lever latch plate tension 

11534 Screw -No. 8 -36 -7/32 -inch special screw 
for eject arm tip center adjustment- 2917 

spring -Package of 10 
Washer -Spring washer, "U" type -Pack, 

.30 

Package of 10. .14 age of 10 .25 

11535 Shaft and Collar -Eject arm vertical action 
shaft and collar assembly .15 

11528 Silencer -Ejector tip silencer 
-Pack, 

.14 

4067 .30 
MOTOR ASSEMBLIES Spring -Eject arm bracket spring 

age of 10 
11531 Spring -Ejector tip spring -Package of 10 .42 9012 Motor -105125 volts -25 cycles (M1) .. 24.16 

11530 Tip -Ejector tip with tip center, adjusting 9014 Motor -105.125 volts -50 cycles (M1).. 19.72 
screw and cap. .32 9011 Motor -105.125 volts -60 cycles (M1) .. 19.72 

11539 Yoke -Eject arm yoke assembly .94 4562 Suspension Spring -Motor mounting 
spring, washer, and stud assembly - 

11720 

PICKUP AND ARM ASSEMBLIES 

Arm -Pickup arm, complete - less es, 
cutcheon and pickup unit 4.658 

Comprising six springs, six cup washers, 
three spring washers and three studs... 

AUTOMATIC SWITCH ASSEMBLIES 

.58 

11724 Armature -Pickup armature 
11548 Back -Pickup back. .52 3994 Cover -Motor switch cover .26 

11722 Coil -Pickup coil (L24) ,. .52 10184 Plate -Automatic brake latch plate - 
11545 Cover -Pickup front cover .22 Package of 5 .40 

11546 Cover -Pickup back cover with mounting 10174 Springs -Automatic brake springs -Pack, 
screws . 

.14 age of 2. .50 

3737 Damper -Pickup damper -Package of 5. .65 6805 Switch Assembly -Automatic switch, coin - 
3516 Damper -Damper assembly for pickup plete . 1.90 

arm base -Comprising one upper and 
one lower damper -one upper bushing 

3322 Switch -Motor switch (S15) .75 

and one lower bearing .14 MOTOR BOARD ASSEMBLIES 
11723 Escutcheon -Pickup arm escutcheon .62 
11721 Pickup -Pickup unit, complete 4.75 11553 Escutcheon - Index escutcheon engraved 
11549 Screw -Pickup front cover screw -Pack, Manual -1210 .44 

age of 10. .42 3764 Nut -Cap nut for motor board suspension 
3387 Screw, nut and washer for mounting pick, assembly -Package of 4 .40 

up to arm -Package of 10 .40 3672 Pin -Manual index pin .42 

11547 Screw -Pickup needle screw -Package of 11551 Rest -Pickup rest. .14 
10 . .42 3654 Roller -Pickup arm cable guide roller - 

Comprising bracket roller and guide pin .34 
OPERATING MECHANISM 3763 Suspension Spring -Suspension spring, 

washer and bolt assembly for motor 
6502 Cam -Cam and gear assembly 1.18 board -Comprising one bolt, two cup 
6808 Clutch -Trip lever friction clutch .30 washers, two springs, two "C" washers 

11558 Cover -Metal cover for trip lever and and one cap nut .42 
friction finger assembly .36 4671 Switch - Operating switch - toggle type 

6809 Finger -Manual index lever finger assem- (S14) . .72 
bly 25 11542 Cover -Turntable cover .88 

3670 Finger -Friction finger assembly 32 11599 Turntable, complete. 2.90 
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REPLACEMENT PARTS -Continued 

STOCK 
O. 

DESCRIPTION 
LIST 

PRICE 
STOCK 

No. DESCRIPTION Lam 
PRICE 

MISCELLANEOUS ASSEMBLIES 11348 Screw -No. 8.32 -7/o -in. headless cupped 
point set screw for knob (Stock No. 

11881 Base -Phonograph compartment lamp base .55 11346) -Package of 10 .32 
4391 Box -Needle box. .70 11381 Socket -Tuning lamp socket and cover .45 

11191 Bracket-Radiotron tuning lamp mounting 11349 Spring for knob -Retaining spring (Stock 
No. 11347) -Package of 5 bracket -less clamp (Stock No. 11192) .12 .15 

11319 Cable-Radiotron tuning lamp cable and 11714 Transformer -Phonograph input trans - 
plug -approximately 25 -in. long 1.38 former -Comprising 1 transformer, 1 

11716 Cable -Two conductor shielded cable- choke coil, 3 resistors and 3 capacitors 
Volume control "H -J and F" to chassis 
cable (Stock No. 11712) .64 

(T4, L25, C65, C66, C67, R33, R34, 
R36) 3.96 

11717 Cable -Five conductor shielded cable from 11715 Volume Control -Phonograph volume 
volume control "A -B -C -D -G -K" to input control (S16, S17, R35) 1.55 
transformer terminals No. 4 and No. 7. 1.14 

11192 Clamp-Radiotron tuning lamp mounting REPRODUCER ASSEMBLIES 
clamp -less bracket (Stock No. 11191) .12 

6123 Connector -Four contact male connector 8059 Board -Reproducer terminal board (2 ter - 
plug for cable (Stock No. 11717) .30 minais) . .14 

11570 Connector -Four contact male connector 8060 Bracket -Output transformer mounting 
for cable (Stock No. 11716) .32 bracket . .14 

11275 Escutcheon - Radiotron tuning lamp es- 11304 Cable -Reproducer cable -Complete with 
cutcheon .40 female connector .80 

11379 Escutcheon - Station selector escutcheon 8058 Clamp -Cone rim clamp -Package of 4 .44 
and crystal. 1.08 11189 Coil -Field coil, magnet and cone hous- 

12037 Filter Pack -Phonograph filter 1.72 ing (L22) 10.60 
11346 Knob - Station selector knob - Package 8056 Cone -Reproducer cone (L21) 1.58 

of 5 .75 5039 Connector -4 prong male connector plug 
11347 Knob - Volume control, tone control, for reproducer. .25 

power switch or range switch knob- 5040 Connector -4 contact f e m a 1 e connector 
Package of 5 .75 socket for reproducer cable .25 

11382 Resistor -1 megohm-Carbon type - %o 9620 Reproducer, complete. 16.32 
watt (R27) -Package of 5 .75 8057 Transformer -Output transformer (T3, 

11711 Shade -Phonograph compartment lamp C42) 3.22 
shade . .16 

NOTES 
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RCA VICTOR MODEL D 22-1 

Twenty -Two Tube, Five -Band, A -C, Automatic Radio -Phonograph 

FREQUENCY RANGES 

Band X 140 
Band A 540 
Band B 1,800 
Band C 6,000 
Band D 18,000 

Intermediate Frequency 

RADIOTRON COMPLEMENT 

SERVICE NOTES 

Electrical Specifications 

kc.- 410 kc. 
kc.- 1,800 kc. 
kc.- 6,000 kc. 
kc.-18,000 kc. 
kc.-60,000 kc. 

ALIGNMENT FREQUENCIES 

Band X .... 150 kc. (osc.), 400 kc. (osc., det., ant.) 
Band A .... 600 kc. (osc.), 1,720 kc. (osc., det., ant.) 
Band B 6,132 kc. (osc., det., ant.) 
Band C 18,000 kc. (osc., det., ant.) 
Band D No adjustments necessary 

460 kc. 

(1) RCA -6K7 Radio -Frequency Amplifier (12) RCA -6C5 ....Audio Driver Amplifier (Phono) 
(2) RCA -6L7 Hexode First Detector (13) RCA -5Z3 Rectifier (Amplifier) 
(3) RCA -6J7 Heterodyne Oscillator (14) RCA -5Z3 Rectifier (Radio) 
(4) RCA -6K7 First Intermediate Amplifier (15) RCA -6E5 "Magic Eye" Tuning Indicator 
(5) RCA -6K7 Second Intermediate Amplifier (16) RCA -2A3 Power Output Amplifier 
(6) RCA -6K7 AVG Intermediate Amplifier (17) RCA -2A3 Power Output Amplifier 
(7) RCA -6H6 Automatic Volume Control (18) RCA -2A3 Power Output Amplifier 
(8) RCA -6H6 Diode Second Detector (19) RCA -2A3 Power Output Amplifier 
(9) RCA -6C5 Audio Voltage Amplifier (20) RCA -6C5 Audio Amplifier (Phono) 

(10) RCA -6C5 Audio Driver Amplifier (21) RCA -6C5 Audio Rectifier (Phono) 
(11) RCA -6C5 Audio Driver Amplifier (22) RCA -6L7 Audio Volume Expander 

POWER SUPPLY RATINGS 

Rating A-6 105-125 Volts, 60 Cycles, 400 Watts 
Rating A-5 105-125 Volts, 50 Cycles, 405 Watts 
Rating B-4 105-125 Volts, 40 Cycles, 410 Watts 
Rating B-3 105-125 Volts, 30 Cycles, 405 Watts 
Rating B-2 105-125 Volts, 25 Cycles, 410 Watts 

PHONOGRAPH 

Type Automatic Record Ejector 

Record Capacity Eight 10 -inch or Seven 12 -inch 

Turntable Speed 78 R.P.M. 
Type of Pickup. . Improved Low -Impedance Magnetic 

Pickup Impedance 18 Ohms at 1,000 Cycles 

POWER OUTPUT RATINGS 
Undistorted 20 Watts 
Maximum 25 Watts 

LOUDSPEAKERS (2) 
Type 12 -inch Electrodynamic 
Voice Coil Impedance 7.5 Ohms at 400 Cycles 
Field Coil Rating 1,700 Ohms -90 M.A. 

Mechanical Specifications 
Height .. 43 inches 
Width 38-k inches 
Depth 20Ar inches 
Weight (Net) ... 269 pounds 
Weight (Shipping) 353 pounds 
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General Description 

The RCA Victor Model D 22.1 is an instrument of 
de luxe quality and performance. It consists of a thir- 
teen -tube, five -band radio receiver; a six -tube, high-level 
power output amplifier; and a three -tube dynamic 
amplifier. An automatic phonograph is part of the 
assembly. Home recording facilities are provided so 
that recordings may be made direct of a radio pro- 
gram, or, by means of a microphone included with the 
equipment, of any desired speech or music. The high 
level of sound energy obtainable from the output of the 
instrument is capably handled by two of the new 
Super -Sensitive, twelve -inch, dynamic loudspeakers. 
The important features which make this instrument 
outstanding are as follows:- 

Dynamic Amplifier 

Limitations imposed by present methods of disc 
recording necessitate a constricted range of sound inten- 
sity which may be recorded. The minimum intensity of 
sound which may be recorded is determined by unavoid- 
able record surface -noise which masks the recorded 
sound when such sound approaches down towards the 
intensity of the noise. The maximum sound intensity 
which may be recorded is determined by the thickness 
of the record groove -wall into which the record cutting 
stylus makes an impression of the original sound. The 
depth of cutting is, therefore, regulated so that the 
stylus will not break over into the adjacent groove. It 
is because of these upper and lower limits that the 
sound reproduction cannot be identical to the original 
sound which is produced in the recording studio. To 
keep the recorded sound within the limiting intensities, 
the recording control engineer regulates the recording 
amplifiers accordingly. 

The dynamic amplifier of this reproducing instru- 
ment is designed to compensate for the recording limi- 
tations of intensity range. It serves to restore the 
original intensity relations of the recorded sound by 
varying the amplification of the reproducing amplifier 
in direct accordance with the average intensity value of 
the sound. Thus, when there is a prevailing rise in the 
intensity of the recorded sound, the dynamic amplifier 
increases in gain accordingly, and conversely when 
there is a prevailing tendency toward a decrease of the 
recorded sound, the dynamic amplifier decreases in gain. 
The functions of the dynamic amplifier are particularly 
advantageous in the reproduction of symphonic and 
certain other types of music where very great ranges 
of sound intensity are encountered. The dynamic 
amplifier causes the very loud or fortissimo and the 
very soft or pianissimo passages to be reproduced in 
their natural relations, although they may have been 
somewhat modified in the actual recording. 

Power Amplifier 
In order that the dynamic amplifier may bring about 

its designed purpose, the amplifier and reproducing 
system into which it works must have an undistorted 
range of amplification consistent with the degree of 
volume expansion provided in the dynamic amplifier. 
The power amplifier is, therefore, designed to have a 

maximum output of 25 watts. This unusually high 
level is obtainable from four RCA -2A3 Radiotrons 
which are arranged in a parallel push-pull Class "A" 
system. The two twelve -inch loudspeakers faithfully 
reproduce the amplified sound at all intensities from 
the minimum to the maximum. 

Automatic Record Changer 

An improved automatic mechanism is used in this 
model. It is of the record ejector type, having a record 
capacity of seven for the ten -inch type, and a capacity 
of eight for the twelve -inch type. The turntable speed 
is fixed at 78 r.p.m. by the design of the drive motor 
and the intermediate gear mechanism. This speed is 
invariable and does not vary as long as the supply line 
frequency remains constant. The instrument may be 
purchased with any one of five ratings as specified under 
Electrical Specifications. It is very important that a 
machine of any particular rating be operated at the 
frequency for which it is designed and rated. Attempts 
to operate at other frequencies will result in improper 
reproduction from the phonograph system. The eject- 
ing mechanism is arranged so that it will trip on various 
types of records. This is obtained by having a trip 
mechanism which is actuated by the rate of needle accel- 
eration toward the center of the record. 

Magic Brain 

The radio receiver includes the "Magic Brain" unit 
for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the r -f, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or "Magic Brain" unit, gives greater 
efficiency in the short-wave ranges as all lead lengths 
are kept as short as possible, and all sockets and other 
parts are located for best possible operation. 

Magic Eye 

A cathode-ray tube whose fluorescent screen has the 
appearance of a human eye, is used for visually indicat- 
ing when the receiver is accurately tuned to the incom- 
ing signal. This tube is of new design. It contains two 
groups of elements; one group operates as an amplifier 
and the other group operates as a cathode-ray tube. 

The cathode-ray section consists of a conically shaped 
luminescent screen, a cathode, and a control electrode. 
The detected signal from the receiver is applied through 
the amplifier section of the tuning tube to the control 
electrode of the cathode-ray section. This control elec- 
trode, in turn, affects the electron stream emitted by 
the cathode in such a manner as to cause a triangular 
shadow on the luminescent screen. The size of the 
shadow caused by the control electrode is determined 
by the strength of the incoming signal, so that a 
change -of -tuning is readily exhibited on the cathode- 
ray screen, and therefore tuning to exact resonance 
can be definitely obtained. 

RCA All -Metal Tubes 

The new metal tubes are used in the radio receiver 
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unit, in the dynamic amplifier unit, and in one stage of 
the power amplifier unit. These tubes make possible a 
greater range of stable amplification not previously 
attainable with corresponding glass types. Their metal 
envelopes form a perfect electrostatic and electromag- 
netic shield, precluding the former necessity for elabo- 
rate shielding by means of cans. The metal tubes are 
especially adaptable to the modern, extended -range 
receivers because of their efficient shielding and their 
favorable internal characteristics. 

Selector Dial 

The dial drive and station indicator system are of 
unique design. There are five individual dial scales, 
each with full 180 degree band spread, one for use on 
each of the five tuning bands. These scales are eccen- 
trically arranged on a rotary disc which operates in 
conjunction with the range -selector switch, so that as 
the switch is shifted to a particular band, the corre- 

sponding dial scale rotates into position, leaving the 
remaining four scales concealed. The driving mechan- 
ism for the dial pointer and the variable gang -condenser 
has tuning ratios of 10 to 1 and 50 to 1. Control may 
be interchanged between these two ratios by a push- 
pull operation of a positive -action clutch which is actu- 
ated by the tuning control knob. A vernier dial with 
an auxiliary pointer (band -spreader) is provided for the 
accurate tuning required for short-wave reception. The 
vernier pointer is geared to the main dial -shaft through 
a mechanism which causes it to rotate twenty times to 
a single rotation of the main dial -pointer. The dial - 
drive mechanism connects to the variable gang -condenser 
by means of a flexible coupling. This coupling arrange- 
ment together with the new shock -proof condenser 
mounting makes possible the rigid attachment of the 
drive mechanism to the receiver -chassis base without 
causing serious microphonic coupling between the base 
and the tuning condenser. 

Electrical Circuits 

The circuits of this instrument are arranged so that 
for the radio function, the incoming signal is amplified 
and detected in the normal process and is then trans- 
mitted to the power output amplifier through a driver 
stage which is part of the radio chassis. The phonograph 
function is accomplished through a system which in- 
cludes the dynamic amplifier, a separate driver stage, 
and the same power amplifier as used for radio. These 
circuits are controlled by means of a ganged rotary - 
switch which is attached to the motor board in the 
record -playing compartment. An indicating system of 
pilot lamps behind engraved windows, readily displays 
to the operator the position of the change -over switch. 
It is to be noted that the dynamic amplifier works only 
in conjunction with the phonograph function. A con- 
trol is included so that "dynamic amplification" may be 
eliminated if desired by the listener. The following 
features of electrical design are of particular importance: 

Dynamic Amplifier 
The purpose of this unit has been previously de- 

scribed. Electrically, it consists of an RCA -6L7 operat- 
ing as an audio expander, an RCA -6C5 operating as 
an audio amplifier which, in turn, feeds another 
RCA -6C5 operating as an audio rectifier. The audio 
signal obtained from the magnetic pick-up is boosted by 
the input transformer and then fed to the paralleled 
inputs of the RCA -6L7 expander and the RCA -6C5 
audio amplifier.. Compensation filters are associated 
with the input -transformer circuit to correct the fre- 
quency response of the reproducing system so as to 
compensate for the recording characteristic. The signal 
from the input transformer is supplied to the first con- 
trol -grid of the RCA -6L7 through the manual volume - 
control potentiometer (R-218), and is simultaneously 
applied through the expander control (R-204) to the 
control -grid of the first RCA -6C5. The signal applied 
to this latter tube is first amplified and then fed to the 
RCA -6C5 audio -rectifier stage. This latter stage rec- 
tifies the audio signal by operating as a diode. Its out- 
put is of the nature of a pulsating direct current, the 

amount varying in direct relation with the average 
value of intensity of the audio signal. The pulsating 
voltage due to rectification in the RCA -6C5 appears 
across resistor (R-207) and is applied through a delay 
filter (R-202 and C-203), to an auxiliary control -grid 
of the RCA -6L7. The value of the bias on this auxiliary 
control -grid determines the amplification of the RCA - 
6L7 expander stage. The gain of the dynamic amplifier 
is, therefore, automatically regulated by the average 
intensity of the audio signal. 

Power Amplifier 

The power amplifier unit contains four RCA -2A3 
Radiotrons and a single RCA -5Z3 rectifier Radiotron. 
The amplifier tubes are arranged in parallel push-pull 
and are operated with fixed bias. Their grids are 
coupled to the radio chassis directly through a coupling 
transformer (T-3). The same grids are coupled to the 
phonograph driver -stage (RCA -6C5) through another 
transformer (T-102). There are two power trans- 
formers in the power -supply system; one supplying the 
high voltage necessary for the plate circuits, and the 
other supplying the heater voltages for the tubes of the 
power amplifier and dynamic amplifier. The home - 
recording level -indicator lamps are supplied from the 
plate circuit of the power -amplifier stage. The high 
level of audio energy from the output stage is delivered 
to the two heavy-duty, super -sensitive, electrodynamic 
loudspeakers through a step-down matching trans- 
former. Suitable switching is incorporated in the voice - 
coil circuit for connecting in the pickup as a cutting - 
head for home recording. 

Automatic Signal Stabilizer 

The heterodyne oscillator circuit used in the radio 
receiver is an improved type having exceptional fre- 
quency stability and uniformity of output over its 
various tuning ranges. It operates on fundamental fre- 
quencies and the output is fed to the first -detector 
hexode tube (RCA -6L7) on an auxiliary mixing grid. 
The oscillator signal is at all times above the frequency 
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of the incoming signal by 460 kc. As shown by the 
schematic diagram, the cathode of the oscillator tube is 

above ground potential for r.f. while the plate is 

effectively at ground potential. This particular arrange- 
ment, together with the plate and screen series resistors, 

makes the circuit independent of supply voltage varia- 
tions in regard to stability and uniformity of output. 
Separate oscillator coils are used for each of the tuning 
ranges. The switching between the ranges is such as 

to short-circuit certain unused coils which would absorb 
energy from the operative coils because of their natural 
tuning in the band being used. 

Automatic Sensitivity Booster 

The sensitivity on the short-wave bands, B, C, and D 

is higher than that of bands A and X. This difference 
is necessary because of the weaker signal strength nor- 

mally encountered in the short-wave bands as compared 
to those of the longer -wave bands. Change in sen- 

sitivity from band to band is accomplished by variations 
of the fixed d -c bias on the r -f and i -f tubes. This 
change is automatically made by the range switch when 
it is rotated. 

Automatic Volume Control 

The a.v.c. operates as a parallel system, being fed 
from the i -f output through an auxiliary amplifier tube, 
an RCA -6K7. This stage has an untuned input and 
broadly resonated output, accomplished by the natural - 
period fourth i -f transformer. A double -diode RCA - 
6H6 operates as the a.v.c.-detector. It receives the in- 

coming signal at 460 kc. from the a.v.c. i -f stage and 
rectifies it. This causes a signal d -c component to appear 
across the diode load resistor (R-37). This d -c com- 

ponent is applied to the control -grid of the r -f, first 
detector, and i -f tubes through resistor -condenser filters. 
The value of the bias obtained by this process is in 
accordance with the intensity of the received signal 
and governs the amplification of the r -f, first detector, 
and i -f stages, thereby maintaining the same level of 
input to the second -detector stage whenever there are 
fading tendencies, and similarly when tuning from sta- 
tion to station. For a given percentage of modulation, 
therefore, and within the range of the automatic - 
volume -control system, a constant output level will be 
obtained at the output of the receiver. 

Band D Tuning 

Special notice should be taken of the manner of 
tuning the ultra -high -frequency band of this receiver. 
The r -f stage is unused when the range switch is turned 
to its Band D position and the signal is fed directly 
from the antenna to the first -detector grid circuit. The 
inductance of the circuit consists of a short length of 
bus wire to which the antenna lead is attached at a 

definite predetermined point. The total length of this 
inductive wire, from the stator of the tuning capacitor 
to ground, represents the secondary of a high -frequency 
autotransformer, while the inductive section included 
between the antenna lead -tap and ground forms the 
primary. Alteration of the dimensions and position of 
this wiring will change the tuning and alignment of 
the circuit, resulting in poor operation or complete 
failure of operation. It is therefore necessary when 

servicing to avoid any changes in the wiring which 
includes Band D detector and oscillator r -f circuits. If 
unavoidable, the arrangement must be restored to its 
exact original condition. Similar caution should be 
observed when exchanging by-pass condensers in these 
same circuits, since their values, physical position, 
length of leads, quality of dielectric, etc., are critical, 
and variation will definitely affect operation of the 
receiver. The small heater by-pass condensers and 
ground terminals at the tube socket are very important 
in this respect. 

Power Supply 

The voltages for the radio receiver and plate voltage 
for the dynamic amplifier are supplied separately from 
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a power transformer and an RCA -5Z3 rectifier stage. 
The voltages for the power amplifier and the filament 
voltages for the dynamic amplifier are supplied from 
two power transformers and a single RCA -5Z3 
rectifier tube. 

An efficient electro -static shield is placed in each of 
the power -supply transformers to isolate the primary 
and secondary for radio frequency. This isolation pre- 
vents r -f disturbances which are on the supply line 
from entering the receiver circuit and causing inter- 
ference, and at the same time eliminates the tendency 
of the receiver to re -radiate into the line. 

Compensated Volume Controls 

Manual volume control of the radio is by means of 
an acoustically tapered potentiometer which conveys 
the audio output of the first a -f stage to the interstage 
coupling transformer. This control has tone compen- 
sation produced by filters connected to two points 

332 



thereon. These filters give the correct aural balance at 
different volume settings. A music -speech control is 
provided in one of the volume control filter circuits for 
use in obtaining good speech intelligibility. On the 
speech position, the low -frequency tones are reduced. 
The phonograph volume control is likewise compensated 
at two points. A high -frequency tone control is con- 
nected from grid to grid of the RCA -6C5 driver tubes 
of the radio chassis to enable reduction of static and 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation when such develops. The values of 
the various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles such as R-3, L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. These identifica- 
tions are in a sequence which begins at the left of the 
diagram (antenna) and they increase numerically from 
left to right as a signal would proceed through the 
circuit, thus facilitating location of such parts on the 
schematic diagram. The coils, reactors, and transformer 
windings are rated in terms of their d -c resistance only. 
Resistances of less than 1 ohm are generally omitted. 

Alignment Procedure 
Fourteen alignment trimmers are provided in the 

r -f, first detector, and oscillator tuning system and six 
are used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

The extensive frequency range of this receiver neces- 
sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, normal performance of the instrument will be 
obtained. 

Two methods of alignment are applicable. One util- 
izes a cathode-ray oscillograph as a means of output 
indication and the other follows former procedure 
where a glow -type indicator, or meter, is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necery as 
with the meter or aural methods, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that the alignment operations 
may be made in accordance with the equipment avail- 
able. 

It is wise to determine the necessity for alignment, as 

incidental noises which interfere with reception. Two 
tone controls are used in the phonograph system, one 
of which (left-hand in record compartment when 
facing cabinet) reduces low -frequency response 
(maximum lows- counter -clockwise,) and the other 
(right-hand) reduces high frequency response 
(maximum highs - clockwise). Each is continuously 
variable and may be adjusted by the listener to produce 
the balance of tone which is most pleasing. 

DATA 
well as the direction of mis -alignment before making 
adjustments. The RCA Tuning Wand is an instrument 
designed particularly for such a purpose. 

Its use is outlined as follows:- 
The Tuning Wand consists of a bakelite rod having a 

small brass cylinder at one end and a core of finely 
divided iron at the other. It may be inserted into a 

tuned coil while a signal of the normal resonant fre- 
quency is being supplied to such a coil in order to 
obtain an indication of the accuracy of the tuning. 
Holes are provided at the top of r -f shield -cans for 
entrance of the Wand. The presence of either end of 
the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or 
decrease in signal level. If there is a decrease of out- 
put when either end is inserted, the tuning is correct 
and will require no adjustment. However, should there 
be an increase of output due to the iron core and a 
decrease with the brass cylinder, an increase in in- 
ductance or capacitance is indicated as necessary to 
bring the circuit into alignment. The trimmer involved 
should, therefore, be increased in capacitance. If the 
brass -cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance 
or capacity will be necessary to place the circuit in 
alignment. Therefore, the associated trimmer should 
be decreased in capacitance. The following tabulation 
gives the various changes and the adjustments required: 

Wand Signal 
;Brass Decrease, 
,Iron Decrease, 

{Brass Increase 
Iron Decrease 

{Brass Decrease, 
Iron Increase 1 

Trimmer 

None 

Decrease 

Increase 

CATHODE-RAY ALIGNMENT 

Equipment 

A standard source of alignment frequencies is re- 

quired. Such a source should consist of an RCA Full - 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Cathode -Ray Oscilla 
graph, Stock No. 9545. An RCA Frequency Modu- 
lator, Stock No. 9558, will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 
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I -F Trimmer Adjustments 

Six trimmers are associated with the three i -f trans- 
formers. Their locations on the chassis are shown by 
Figure 4. Each must be aligned to a basic frequency of 
460 kc. The last i -f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through successive stages until the first trans- 
former has been aligned. For such a process, it is 
necessary to feed the output of the Full -Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second -detector output on the Cathode -Ray Oscillo - 
graph. The most convenient point for connection of 
the Oscillograph is at the control -grid of the RCA -6C5 
first audio tube, with the vertical "Hi" input terminal 
attached to the grid connection and the "Gnd" to the 
chassis. The "Ext. Sync." terminals of the Oscillograph 
should be connected to the Frequency Modulator as 
illustrated in Figure 2. A .001 mfd. capacitor installed 
in series with the Oscillator "Ant." output lead will 
prevent the voltage constants of the stage being aligned, 
from becoming upset. 
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The vertical "A" amplifier should be "On" for the 
ensuing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output must 
be regulated so that the image obtained on the Oscillo - 
graph screen will be of the minimum size convenient 
for accurate observation. Proceed further as follows:- 

(a) Place the Receiver, Oscillograph, and Test Oscil- 
lator in operation. Set the receiver range switch 
to Band "A" and tune the station selector to 
a point where no interference will be encoun- 
tered from signal pickup or from the RCA -6J7 
oscillator, removing the tube if necessary. Set 
the Oscillograph horizontal "B" amplifier to 
"Timing" and control its gain so that the lumi- 
nescent spot sweeps a straight line trace com- 
pletely across the screen. Place the timing 
control to "Int." Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control -grid cap of the second i -f tube 
(RCA -6K7) and chassis ground as shown typi- 
cally by Figure 2. Tune the Oscillator to 460 kc. 
and set its modulation switch to "On." Regu- 
late its output until the signal produces a wave 
pattern on the Oscillograph screen, adjusting 
the Oscillograph controls to give a shape which 
is convenient for peak indications. Cause the 
image to stand still on the screen by manipula- 
tion of the frequency and synchronizing con- 
trols. Then carefully tune the two trimmers 
C-44 and C-45 of the third i -f transformer to 
produce maximum amplitude (vertical deflec- 
tion) of the oscillographic image. Under this 
condition the transformer will be sharply reson- 
ated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full - 
Range Oscillator by means of the special 
shielded patch cord. Figure 2 shows the proper 
arrangement. Set the Frequency Modulator 
sweep -range switch to its "Lo" position and 
turn the Oscillator modulation switch to "Off." 
Change the timing control of the Oscillograph 
to "Ext." and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
1/2 clockwise rotation of the frequency control. 
The trimmers C-44 and C-45 should then be 
re -adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(d) Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control -grid cap of the first i -f tube (RCA - 
6K7). Adjust the two trimmers C-37 and C-38 
of the second i -f transformer until the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum amplitude. 

(e) Change the test Oscillator output to the control - 
grid of the first detector tube (RCA -6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-32 and C-33 of the first i -f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i -f system. 
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CURVES OF 3RD I -F TRANSFORMER 

Trimmers C-44 and 
C-45 Correctly Aligned 

Trimmer C-44 In- 
creased or Decreased 

1/8th turn 

Trimmer C-45 In- 
creased or Decreased 

1/8th turn 

CURVES OF 2ND AND 3RD I -F TRANSFORMERS 

Trimmers C-37 and 
C-38 Correctly Aligned 

CURVES OF 1ST, 

Trimmers C-37 or C-38 
Increased 1/8th turn 

2ND AND 3RD I -F TRANSFORMERS 

Trimmers C-37 or C-38 
Decreased 1/8th turn r2 IIkel /1011,\ 1\1111 I411\11 /,1\ II/\\ 

111/1 111111111111111 %IA1\ fr%\ Ii/I11\ %\ e%\\\ 
Trimmers C-32 and Trimmers C-32 or C-33 Trimmers C-32 or C-33 
C-33 Correctly Aligned Increased 1/8th turn Decreased 1/8th turn 

Figure 3-Cathode-Ray Images for I -F System 

R -F Trimmer Adjustments 

For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur- 
ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector, 
and oscillator trimmers are shown on Figure 4. The 
test Oscillator should be removed from connection with 
the i -f system and its output attached to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 

to keep the naeillographic image as low as is practically 
observable. Adherence to this procedure will obviate 
apparent broadness of tuning which would result from 
a.v.c. action on a stronger signal. The sequence of 
alignment should be Band A, Band X, Band B, and 
Band C. Proceed with the adjustments as follows:- 

CALIBRATION 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 
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BAND A 
(a) With the receiver range switch in its Band 

A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector, and antenna trimmers, C-25, C-14, 
and C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on "Int." for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to "Ext." and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillo - 
graph made in accordance with Figure 2. 
Turn the modulation switch of the Oscillator to 
"Off" and retune the Oscillator (increase fre- 
quency) until the forward and reverse waves 
show on the Oscillograph and become coincident 
at their highest points. Adjust the trimmers 
C-25, C-14, and C-3 again, setting each to the 
point which produces the best coincidence and 
maximum amplitude of the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-23, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being "wobbled" by the Frequency Modu- 
lator to produce the same effect. After complet- 
ing this adjustment, the trimmer C-25 should 
be re -aligned as in (a) to correct for any change 
brought about by the adjustment of C-23. 

BAND X 

(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On"). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to "Int." Then align each of the trimmers 
C-26, C-15, and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to "Ext." 
Increase the frequency of the Oscillator (modu- 

(b) 

lation "Off") until the two waves appear and 
become coincident at their highest points, ap- 
proximately at 462 kc. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-26, C-15, and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 

Change the test Oscillator so that it delivers 
a signal. of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
trimmer C-27, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-26 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C-27. 

BAND B 

(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to 6132 kc. (modulation "On" and Frequency 
Modulator disconnected) and increase its out- 
put until a suitable indication is apparent on 
the Oscillograph. The Oscillograph should be 
adjusted for "Int." timing. Then adjust the 
oscillator trimmer, C-76, to the point at which 
maximum amplitude of the image is obtained. 
Two positions will be found for this trimmer 
which gives such a maximum. The one of least 
capacitance is correct and should be used. This 
can be checked by tuning the "image" signal, 
which will be received at 5212 kc. on the dial 
if the adjustment of C-76 has been properly 
made. An increase in the test Oscillator output 
may be necessary for this test. Its frequency 
should not be changed from 6132 kc. nor any 
trimmer adjustments made on the receiver. 

(b) Return the station selector to the 6132 kc. 
reading and align the detector, and antenna 
coil trimmers, C-13 and C-2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 

BAND C 
(a) Turn the range switch of the receiver to its 

Band C position and tune the station selector 
until the dial pointer reads 18,000 k. Set the 
test Oscillator to 18,000 kc. (Modulation "On" 
and Frequency Modulator disconnected), regu- 
lating its output to the level required for con- 
venient observation. Adjust trimmer C-75 to 
the point producing maximum output as indi- 
cated on the Oscillograph. Check for the pres- 
ence of "image" signals by tuning the receiver 
to 17,080 kc. The 18,000 kc. signal of the 
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Oscillator will be received at this point if the 
adjustment of C-75 has been properly made, 
using the position of minimum capacitance giv- 
ing maximum receiver output. It may be neces- 
sary to increase the output of the Oscillator in 
order to get an indication of the "image". No 
adjustments should be made during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-75 if necessary, and then adjust the 
detector and antenna trimmers C-12, and C-1 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 

BAND D 
No adjustments are required on this band. 

FIELD VOICE / 
170011 Z 7.5.s+. ( 

w ú D( O Q ¢ 
m `( , m m 

o 
tY. Y U JQQ Q 

tymm 

Figure 5-Loudspeaker Wiring 

OUTPUT METER ALIGNMENT 

To align the receiver by other methods than that 
explained above will require the use of a standard test 
oscillator, such as the Stock No. 9595, and a suitable 
output indicator, such as the Stock No. 4317. The indi- 
cator should be connected either to the voice coil circuit 
or across the output transformer primary. For each 
adjustment, the volume control should be maintained 
at maximum and the Oscillator output regulated until 
the indication is barely perceptible. The smaller the 
amount of glow, the more accurate will be the indica- 
tion. The signal level will also be below the range of 
the receiver a.v.c., preventing broadness of tuning. 

I -F Adjustments-Connect the output of the test 
Oscillator from the RCA -6L7 first detector control -grid 

to chassis -ground and adjust its frequency to 460 kc. 
Tune the receiver to Band "A", setting the station 
selector at a point where no interference is received 
from local stations or the local oscillator. Then tune 
the i -f trimmers C-45, C-44, C-38, C-37, C-33, and 
C-32 in order, each for maximum indicated receiver 
output. 

R -F Adjustments-Connect the Oscillator output to 
the antenna -ground terminals of the receiver. Keep 
the output indicator attached to the receiver output as 

above. For each adjustment, use the minimum sig- 
nal which will give a perceptible indication on the 
glow indicator. 

BAND A 
Set the range switch of the receiver to its Band 
A position and tune the selector to a dial read- 
ing of 1720 kc. Tune the Oscillator to this same 
frequency and adjust trimmers C-25, C-14, 
and C-3 to produce maximum indicated receiver 
output. 
Shift the Oscillator to 600 kc. and tune the 
receiver to pick up this signal, disregarding the 
dial reading at which it is best received. Then 
adjust trimmer C-23, simultaneously rocking the 
tuning control backward and forward through 
the signal, until maximum output is obtained 
from the combined operations. Repeat the align- 
ment of C-25 as in (a) to correct for any 
change caused by adjustment of C-23. 

(a) 

(b) 

BAND X 

(a) Change the range switch to its Band "X" posi- 
tion. Tune the receiver to read 400 kc. and set 
the Oscillator to produce this same frequency. 
Adjust trimmers C-26, C-15, and C-4 to pro- 
duce maximum receiver output. 

(b) Shift the Oscillator frequency to 150 kc. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then tune the oscillator series trimmer, 
C-27, simultaneously rocking the tuning control 
(receiver) backward and forward through the 
signal, until maximum output results from the 
combined operations. Repeat the alignment of 
C-26 as in (a) to correct for any change caused 
by the adjustment of C-27. 

BAND B 

Place the receiver range switch in its Band "B" posi- 
tion and tune the station selector to a dial reading of 
6132 kc. Set the frequency of the Oscillator to 6132 kc. 
Then adjust trimmer C-76 to give maximum receiver 
output. Two positions may be found which fulfill this 
condition. The one of least capacitance is correct. To 
assure that the right peak has been used, tune the 
receiver to 5212 kc. and increase the Oscillator output. 
The "image" of 6132 kc. will be received at this point 
if C-76 has been adjusted to the proper point of maxi- 
mum output. No trimmer adjustments are to be made 
during this check. Return the receiver tuning to 6132 
kc., readjust C-76 if necessary, and then tune the 
detector and antenna coil trimmers, C-13 and C-2 to 
produce maximum (peak) receiver output as indicated 
on the glow meter. 
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BAND G 
Turn the receiver range switch to its Band "C" posi- 

tion and set the tuning control to a dial reading of 
18,000 kc. Tune the Oscillator to this same frequency. 
Adjust the oscillator parallel trimmer C-75 to produce 
maximum receiver output. Two positions of the trim- 
mer will be found which fulfill such a condition. The 
one of least capacitance is correct. To assure that the 
right position has been used, check for the "image" of 
the 18,000 kc. signal which will be received at 17,080 
Içc. on the dial if C-75 is correctly adjusted. An 
increase in Oscillator output may be necessary. No 
trimmer adjustments should be made during this check. 
Return the receiver tuning to 18,000 kc., readjust C-75 
if necessary, and then tune the detector and antenna 
trimmers, C-12 and C-1 to give maximum receiver 
output. 

Dial Adjustment 
Figure 6 illustrates the relations of the various parts 

of the dial mechanism when it is in its A-Broadcast 
position and the range switch is likewise turned to its 
Band A setting. In re -assembling the dial after repairs, 
see that the gears are meshed in accordance with the 
diagram, at the same time noting that the lever which 
is attached to the range -switch shaft is in the position 
as shown. 

ROLLER 
LINK 

SHAFT 
FOR POINTERS 

DIAL 
SUPPORT 

DIAL 
CAM 

GEAR SEGMENT 

/TURNED BY 
RANGE KNOB 

SHAFT 

Figure 6-Selector Dial Change Mechanism 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to ground and appearing across the 
heaters (H -H) on Figure 4 will serve to assist in 
locating causes for faulty operation when existent. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at the rated 
supply voltage. Variations in exc'cA of this limit will 
usually be indicative of trouble in the basic circuits. 

The voltages given on this diagram are actual meas- 
ured voltages, and are the results obtained after the 

loading of the circuit, by the voltmeter, has taken place. 
To fulfill the conditions under which these d -c volt- 

ages were measured it requires a 1,000 -ohm -per -volt 
voltmeter having ranges of 30, 300, and 600 volts. 

For all d -c voltages under 30, measure on the 30 -volt 
scale; all d -c voltages between 30 and 300, measure on 
the 300 -volt sale; and all d -c voltages between 300 and 
600, measure on the 600 -volt scale. 

ON SOME MODELS AN 80MMFA 
CAP. IS CONNECTED BETWEEN 
TERMINAL NOS. 4 AND 6 ON 

INPUT TRANSFORMER PACK. 

Figure 7-Input Transformer Wiring 

For meters of the 1,000 -ohm -per -volt type, but 
ranges other than above, use the nearest ranges to those 
specified. If the range is higher the voltage may be 
higher, and if the range is lower the voltage may be 
lower; either condition depending on the percentage 
of circuit current drawn by the meter. 

Dynamic Amplifier 
It is essential that the correct voltages and currents 

exist at the RCA -6L7 audio expander stage in order 
that the expanding function may take place in the 
proper manner. A screw -driver adjustment (see 
Figure 14) is accordingly provided for regulating the 
fixed bias of the RCA -6L7 auxiliary grid so that the 
plate current may be adjusted to the correct value 
under a no -signal condition. This current should be 
adjusted to a value of 0.10 0.13 ma. with no signal 
input to the dynamic amplifier and with a normal 
voltage of 275 volts appearing across the resistance - 
divider system (R-211, R-210, R-209, and R-208). 

A substitute method for adjusting the RCA -6L7 no - 
signal characteristic is by means of a voltmeter having 
an internal resistance of 600,000 ohms (600 volt range, 
1,000 -ohms -per -volt). This voltmeter should be used to 
set the plate (of the RCA -6L7) to chassis voltage. The 
plate voltage as indicated by the specified meter should 
be adjusted to exactly 195 volts, with a power line 
supply -voltage of 115 volts. 

An indication of the operation of the dynamic 
amplifier may be obtained by playing a record which 
has predominating loudness. Such a record is Victor 
Red Seal Record No. 8651, "Die Fledermaus"-Over- 
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Figure 12-Dynamic Amplifier Wiring 

ture. The plate current during the playing of such a 
record should increase from the static value of 0.10- 
0.13 ma. to a minimum of 0.55 ma. 

Variations of the Radiotron (RCA -6L7) in the 
audio expander stage may affect operation of the cir- 
cuit. Several tubes of such type should therefore be 
tried when correct performance is not obtainable from 
a single tube. The various voltages of the dynamic 
amplifier under a no -signal condition are indicated in 
Figure 4. It is very important that these voltages be 
as near to the specified values as possible. 

If excessive hum is encountered, it is recommended 
that a different RCA -6L7 be tried in the expander 
unit. If this does not reduce the hum to a low enough 
value try reversing the power -line supply cord plug 
and/or the power amplifier supply plug to obtain a 
condition of minimum hum. The continuity of ground 
connections between chassis, expander unit, and power 
amplifier should be of very low resistance to maintain 
minimum hum. 

Automatic Record Ejector 
The record changing mechanism is designed to be 

simple and fool -proof. Under normal operating con- 
ditions, service difficulties should be negligible. Occa- 
sionally, however, certain adjustments may be required. 
These adjustments are illustrated and explained in 
Figure 15. 

CAR 
PACK 

"B" 
C-209 

EgPAND. 
ON î' 

IGDI 
/I5,000 
BROWN // 

SMIELO 
EXT. 

5M<95 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 

The tip of the record ejector is adjustable in relation 
to the turntable spindle, the two being exactly coaxial 
when properly adjusted. To align the tip, remove the 
rubber silencer of the ejector assembly, loosen ejector 
tip retaining nut and slide the tip assembly to the posi- 
tion where it is in true -line with the axis of the turn- 
table spindle. This adjustment may be simplified by 
placing several records on the turntable, depressing the 
spindle through the top record hole and lining up the 
ejector tip in the spindle hole of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 

Magnetic Pickup 

The pickup used in the phonograph unit is of an 
improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded to 
the pole pieces and is irremovable. There is a centering 
spring attached to the armature to maintain proper 
adjustment and provides a damping effect on the move - 
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ment of the armature. A neutralizing coil is mounted 
in the magnet assembly in such manner that it balances 
out hum induced by stray magnetic fields but does not 
affect the audio signal. The frequency response is 
uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows:- 

CENTERING ARMATURE 

Refer to Figure 16 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arma- 
ture clamp adjusted to the point where the vertical 
axis of the armature is at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated by inserting 
a small rod or nail into the armature needle hole, using 
it as a lever to test the angular movement of the arma- 
ture. The limitations of the movement in each direction 
will be caused by the armature striking the pole pieces. 
The proper adjustment is obtained when there is equal 

A 

3 

3 

10 (THREE)4 1 8 

B 
3(Two) 

3 

angular displacement of the armature and adjustment 
rod or nail to each side of the vertical axis of the 
magnet and coil assembly. The screws A and B should 
then be secured, observing care not to disturb the 
adjustment of the armature damp. Then place the 
pickup in a vise and secure the centering spring -clamp 
by means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a little 
practice, the correct adjustment of the armature may 
be readily obtained. The air gap between the pole 
pieces and the armature should be kept free from dust, 
filings, and other such foreign materials which would 
obstruct the movement of the pickup armature. 

DAMPING BLOCK 

The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical filter 
to eliminate undesirable resonances and to cause the 
frequency response to be uniform. Should it be neces- 
sary to replace this damping block, it may be done by 
removing the armature and viscoloid assembly from the 
mechanism and taking off the old viscoloid block. The 
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Figure z3-Socket and Plug Details of Assembly Wiring 
(Refer to Figure 14) 
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surface of the armature which is in contact with the 
viscoloid should be thoroughly cleaned with fine emery 
cloth and then inserted into the new block so that it 
occupies the same position as it did originally. Make 
certain that the block is in correct vertical alignment 
with the armature. The hole in the new viscoloid block 

WELQED 

POLE 
PIECES 

ALIGN SLOT 
WITH 

ARMATURE 

CENTERING 
SPRING 
CLAMP 

5N-319 

MOUNTING 
SCREWS 

ItiearezerIVISCOLOID 

ARMATURE \ 'ARMATURE CLAMP DAMPING BLOCK 

\CENTERING SPRING -- 

Figure x6-Details of Pickup 

is somewhat smaller than the diameter of the armature 
in order to permit a snug fit. With the viscoloid 
aligned on the armature, heat should be applied to the 
armature (viscoloid side) so that the viscoloid block will 
fuse at the point of contact and become rigidly attached 
to the armature. A special -tip soldering iron con- 
structed as shown in Figure 17 will be found very use- 
ful in performing this operation. The iron should be 
applied only long enough to slightly melt the block and 
cause a small bulge on both sides. The pickup should 
then be carefully re -assembled and the armature cen- 
tered as previously explained. 

REPLACING COILS 
Whenever there is defective operation due to open 

or shorted pickup coils, these coils should both be 
replaced. The method of replacement will be obvious 

upon inspection of the pickup assembly and by study 
of the cut -a -way illustrations. It is important to read- 
just the armature as previously explained after re- 
assembly of the mechanism. It is also necessary to have 
the hum and signal coils mounted in proper relation to 
each other in order that there may be the intended 
neutralization between them. Make certain that the 
slot in the center screw of the neutralizing coil is 

aligned directly over the armature tip, as illustrated. 
Only rosin core solder should be used for soldering the 
coil leads in the pickup. This same type of solder should 
be used when necessary for soldering the centering 
spring to the armature. 

MAGNETIZING 

Loss of magnetization will not usually occur when 
the pickup has received normal care, due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When the 
pickup has been mishandled, subjected to a strong a -c 

field, jolted, or dropped, there may be an appreciable 
loss of magnetic strength, in which case it will be neces- 
sary to re -magnetize the entire structure. This should 

Figure 17-Special Soldering -Iron Tip 

be done by placing the pickup assembly on the poles 
of a standard pickup magnetizer and charging the 
pickup in accordance with the instructions accompany- 
ing the magnetizer. It is preferable to check the polar- 
ity of the pickup magnet and to re -magnetize it so that 
the same polarity is maintained. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 

No. DESCRIPTION 
LIST 

PRICE 
STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES 11292 Capacitor -22 MMfd.-(C11) .24 
11289 Capacitor -50 MMfd.-(C8, C30) .26 

5243 Arm-Band indicator operating arm with stud, set 11291 Capacitor -115 MMfd.-(C62, C65) .24 
screws, nut, and washer $0.42 11295 Capacitor -200 MMfd.-(C55) .30 

4427 Bracket-High frequency tone control, low fre- 11294 Capacitor -325 MMfd.-(C24) .32 
quency tone or power switch or volume control 11290 Capacitor -400 MMfd.-(C9, C18, C20, C49, C64) .25 
mounting bracket .18 11299 Capacitor -600 MMfd.-(C48) .26 

11591 Button-Plug button .10 3784 Capacitor -900 MMfd.-(C69) .30 
11489 Cable-Two conductor cable with three way con- 11335 Capacitor -1300 MMfd.-(C22) .30 

nector plug-Stock No. 11490 .66 11287 Capacitor -4500 MMfd.-(C21, C77) .30 
11487 Cable-Two conductor shielded cable with female 5005 Capacitor -0.0035 Mfd.-(C57) .16 

section of two contact connector plug-Stock No. 4858 Capacitor -0.01 Mfd.-(C17, C68) .25 
11488-To choke-(L34) .42 4870 Capacitor-.025 Mfd. (C47) .20 

11486 Cable-Two conductor shielded voltage supply 4836 Capacitor -0.05 Mfd.-(C5, C16, C35, C40, C70) .30 
cable with female section of four contact con- 11414 Capacitor -0.1 Mfd.-(C31) .20 

No. Terminal 4885 Capacitor -0.1 Mfd.-(C10, C34, C39, C42, C43) .28 nector plug-Stock 4153-To (1) 
board and R19, (1) Terminal board, R3 and S8 4841 Capacitor -0.1 Mfd.-(C7, C28, C36, C41, C67). .22 
shield to S205-Expander unit 1.08 5170 Capacitor -0.25 Mfd.-(C78, C79) .25 

11255 Cable-Four conductor tuning tube cable with con- 3597 Capacitor -0.25 Mfd.-(C51) .40 
nector socket-Stock No. 11381 1.20 11203 Capacitor -10 Mfd.-(C71) 1.18 

5241 Capacitor-Adjustable capacitor-(C23, C27) .... .40 5212 Capacitor -18 Mfd.-(C72) 1.16 
5242 Capacitor-High frequency tone capacitor-.005 5213 Capacitor Pack-Comprising one 4. Mfd., one 8. 

11286 
Mfd.-(C56) 

Capacitor -14 MMfd.-(C19) 
.52 
.24 

Mfd., and one 10. Mfd. capacitors-(C50, C73, 
C74) 2.94 
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REPLACEMENT PARTS-Continued 

STOCK 

No. DESCRIPTION PRIca PRICE 
S[O[.x 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES --Continued 3033 Resistor -1 Megohm-Carbon type-% watt - 
5236 Capacitor Pack-Comprising two 0.5 Mfd. capaci- (R7)-Package of 5 1.00 

tors, one 680 ohm resistor and one 820 ohm re- 11382 Resistor -1 Megohm-Carbon type- '{o watt- 
sistor-(C53, C54, R23, R27) 1.36 (R39)-Located in tuning tube cable-Package 

5215 Coil-Antenna coil for "A" and "C" band-(L1, of 5 .75 
L2, L5, L6, Cl, C3) 2.32 11626 Resistor -2.2 Megohm-Carbon type-% watt - 

5218 Coil-Antenna coil for "X" and "B" band-(L3, (R20)-Package of 5 1.00 
L4, L7, L8, C2, C4) 2.58 4669 Screw-No. 8-32-iy" Set screw for indicator 

5216 Coil-Dectector coil for "A" and "C" band-(L9, operating arm-Package of 10 .25 
L10, L13, L14, C12, C14) 2.34 5249 Shield-Metal shield case for antenna, detector, or 

5219 Coil-Detector coil for "X" and "B" band-(L11, oscillator coils .20 
L12, L15, L16, C13, C15) 2.58 11273 Shield-Radiotron shield I .25 

5217 Coil-Oscillator coil for "A" and "C" band-(L18, 11381 Socket-Tuning tube cable connector socket .45 
L20, C25, C75) 2.20 11598 Socket-Dial lamp socket .14 

5221 Coil-Oscillator coil-"D" band-Located on 4794 Socket-Four-contact socket for 5Z3 Radiotron 
Range Switch .64 -(No. 14) .15 

5220 Coil-Oscillator coil for "X" and "B" band-(L19, 11197 Socket-Six-contact socket for 6C5 Radiotrons- 
L21, L22, C26, C76) 2.24 (Nos. 9, 10, 11) .14 

5214 Condenser-Three gang variable tuning condenser 11278 Socket-Seven-contact socket for 6J7 Radiotron- 
-(C6, C29, C63) 4.42 (No. 3) .20 

5222 Control-Tone control-High frequency tone con- 4787 Socket-Seven-contact socket for Cable Stock- 
trol-(R28) 1.04 (No. 11568) .15 

5223 Control-Volume control-(R24, R25, R26) 1.22 11198 Socket-Seven-contact socket for 6K7, 6H6, Radio - 
5240 Cover-Fuse cover .24 trons-(Nos. 2, 4, 5, 6 and 8) .15 

11202 Foot -Chassis mounting (bracket) foot-Package 11280 Socket-Seven-contact socket for 6L7 Radiotron- 
of 2 .78 (No. 2) .14 

10907 Fuse-Three ampere fuse (F1)-Package of 5.... .40 5225 Switch-Range switch-(S1, S2, S3, S4, S5, S6, S7, 
5226 Lamp-Dial lamp-Package of 5 .70 S8, S9, S10, Sll) 3.75 
5239 Mounting-Fuse mounting .36 11507 Switch-Low frequency tone or power switch - 
4153 Plug-Female section four -contact connector plug- (S13, S14) .92 

used on cables-Stock Nos. 11486, 11503, 11569.. .48 11508 Transformer-Driver transformer-T3 2.75 
11490 Plug-Three-way plug for cable-Stock No. 11489. .26 5234 Transformer-Interstage transformer-T2 3.40 
5233 Reactor-Coupling reactor-(L29) 2.32 5228 Transformer-First intermediate frequency trans - 

11488 Receptacle-Two-contact female section of con- former-(L23, L24, C32, C33) 1.80 
nector-used with cables.-Stock Nos. 11487, 5229 Transformer-Second intermediate frequency trans - 
11502, 11513, 11567, 11571 .14 former-(L25, L26, C37, C38, C66, R34) 2.42 

11718 Resistor-Wire wound resistor -800-8500 Ohms- 5230 Transformer-Third intermediate frequency trans, 
(R44, R45) 1.08 former-(L27, L28, C44, C45, C46, R18, R19).. 2.76 

11296 Resistor -330 Ohms-Carbon type-% watt- 5231 Transformer-Fourth intermediate frequency trans - 
(R2, R12)-Package of 5 1.00 former-(L31, L32) 1.50 

11285 Resistor -1000 ohms-flexible type resistor --(R13, 8062 Transformer-Power transformer -105-125 volts- 
R17, R36)-Package of 5 1.00 25.50 cycles 9.84 

5112 8061 Transformer-Power transformer -105.125 volts- Resistor -1000 ohms-Carbon type-% watt- 
(R4, R10, R15, R29)-Package of 5 1.00 50.60 cycles-(Tl) 6.75 

11283 Resistor -1200 Ohms-Carbon type-% watt- 
(R3, R31)-Package of 5 1.00 CONDENSER DRIVE ASSEMBLIES 

4408 Resistor -1500 Ohms-Carbon type-% watt- 
(R8)-Package of 10 2.00 5243 Arm-Band indicator operating arm .42 

5159 Resistor -2200 Ohms-Carbon type-% watt- 10194 Ball-Steel ball for drive assembly-Package of 20 .25 
(R35)-Package of 5 1.00 8054 Cam-Five-position cam for station selector drive 

11298 Resistor -5600 Ohms-Carbon type -1 watt- assembly .28 
(R21) .22 4422 Clutch-Tuning condenser drive clutch assembly - 

8043 Resistor -10,000 Ohms-Carbon type -2 watts- comprising shaft, balls, ring, spring and washers 
(R22) .25 assembled 1.00 

5114 Resistor -15,000 Ohms-Carbon type -1 watt- 8048 Coupling-Flexible coupling for variable capacitor 
(R5) .22 -includes indicator shaft .70 

11400 Resistor -27,000 Ohms-Carbon type-% watt- 11336 Dial-Dial scale with mounting rivets .60 
(R30)-Package of 5 1.00 8045 Disc-Drive disc and Micarta gear assembly .46 

8065 Resistor -27,000 Ohms-Carbon type- % watt- 11380 Drive-Tuning condenser drive assembly-complete 6.35 
(R33)-Package of 5 1.00 8044 Escutcheon-Dial escutcheon with vernier scale.... 1.08 

11300 Resistor -33,000 Ohms-Carbon type -4o watt- 8046 Gear-Indicator shaft, Micarta drive gear and Brass 
(R32)-Package of 5 .75 vernier idler with one spring .72 

11282 Resistor -56,000 Ohms-Carbon type-%fo watt- 8050 Gear-Gear sector and band indicator operating link 
(R9) -Package of 5 .75 -(link connects to arm on band switch) .15 

8064 Resistor -82,000 Ohms-Carbon type -3 watt- 8053 Indicator-Station selector vernier indicator pointer .12 
(R43)-Package of 5 1.00 11793 Indicator-Station selector indicator pointer. .15 

3118 Resistor -100,000 Ohms-Carbon type- watt 8051 Link-Complete-with roller and spring .30 
-(R16)-Package of 5 1.00 8049 Pinion-Vernier pointer drive pinion and shaft.... .55 

5027 Resistor -150,000 Ohms-Carbon type-% watt 4669 Screw-No. 8-32-h" Square head set screw- 
-(R37)-Package of 5 1.00 Package of 10 .25 

5108 Resistor -330,000 Ohms-Carbon type-% watt 8047 Spring-Coil spring for indicator shaft drive gear 
-(R11, R14, R38)-Package of 5 1.00 and vernier idler-(Stock No. 8046) .12 

11297 Resistor -330,000 Ohms-Carbon type-rio watt 8052 Spring-Coil spring for link-Package of 5 .32 
-(R1, R6)-Package of 5 75 8042 Stud-Band indicator operating arm stud-Package 

of 5 .25 
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REPLACEMENT PARTS-Continued 

Srocx 
No. 

DESCRIPTION 
LIST 

PRICC 

STOCK 

No. 
DESCRIPTION 

Lam 
Pima 

AMPLIFIER ASSEMBLIES 11513 Cable-Three conductor cable-with one male 

11502 

11501 

Cable-Single conductor shielded cable with female 
section of connector-Stock No. 11488)-Con- 
nects to Grid of first audio socket in amplifier- 
to expander unit-(C202) 

Cable-Three conductor cable-Connects from 
in Neon in- 

74 
11515 

section of connector and one female section of 
andn"H,11"-S ck Nos.. 223, 11488-To (R208) 
and "H-H"-,Socket No. 22 

Cable-Five conductor shielded cable-with male 
seoti(Ron six-prong),(R207), co 

"GectAStock 
No. 4574- 

To(8202), Amplifier 20," (C201), 

1.06 

11504 

R108, R109 and R110 amplifier-to 
dicator lamp 

Cable-Four conductor shielded cable with five con - 
tact female connector plug-Stock No. 11506- 
connects to Amplifier "G," sockets No. 18 and 

1 102, C106) "Terminals No.11503 

.64 

.20 

11414 
4841 4841 

11509 

groundt (R206) and terminal 
Cap-Grid control contact cap-Package of 5 
Capacitor -0.1 Mfd.-(C202, C206) 
Capacitor -0.1 Mfd.-(C201) 
Capacitor 

C205,Pack-Comprisingthree 

0.5 Mfd. capaci- 
tors-(C203, C207)1.75 

1.50 
.20 
20 

.22 

Cable-Eight conductor cable with four female 
sections of connectors-(Stock No. 4153) -From 
(C107)-Amplifier Plate-(C111)--and "H" of 
First "AF' in Amplifier-to expander, control 

and reproducers switch11500 3.70 

11608 

4358 
11488 

Capacitor Pack-Comprising two 10 Mfd. and 
one 4 CapaMfd. capacitors-(C208, C209, C210).... 

Clamp-Capacitor clamp 
Connector-Two contact female section of con- 

with7 cables-Stock1571 Nos. 11513, 

1.98 
15 

4838 
4858 

11497 
11496 
11498 

4358 

11488 

Capacitor -175 MMfd.-(C102, C111, C112, 
C113) 

Capacitor -0.005 Mfd.-(C104, C105) 
Capacitor -0.01 Mfd.-(C103) 
Capacitor -8 Mfd.-(C108, C110) 
Capacitor-i8 Mfd.-(C106, C107) 
Capacitor Pack-Comprising two 10 Mfd. capaci- 

tors-(C101, C109) 
Clamp-Capacitor clamp for capacitor-(Stock No 

11498) 
Connector-Female section-two contact connector 

-used on cables-(Stock Nos. 11502, 11513, 
11487, 11567 and 11571) 

.18 

.20 

.25 
1.04 
1.15 

1.00 

.15 

.14 

11512 
11511 
4674 

6123 

4574 

5158 

3998 

11502,n1511us7d 11567, 11487, 11571 
Control-Expander bias control-(R213) 
Foot-Chassis mounting (bracket) foot 
Plug-Male section two prong connector-used 

with cables-Stock Nos. 11514, 11524 
Plug-Male section four prong plug-used with 

cables-Stock Nos. 11513, 11516, 11526, 11525, 
11572 

Plug-Six prong male section of connector plug - 
used with cables-Stock Nos. 11515, 11522 

Resistor -220,000 Ohms-Carbon type -3,1 watt 
-(R207)-Package of. 5 

Resistor -15,000 Ohms-Carbon type -3/ watt - 

.14 

.78 

.50 

25 

â0 

.48 

1.00 

4153 Connector-Female section-four contact connector 

,Package 

(8tor 100,000 cka f 5 1.00 

5240 
-used on cables-Stock Nos. 11503, 11486, 11569 

Cover-Fuse cover 
.48 

3118 
s-e 

Resistor -100,000 Ohms -3/ watt-Carbon type 

10907 
5239 

11493 

Fuse-Three ampere fuse-Package of 5-(F1) 
Mounting-Fuse mounting 
Reactor Power filter reactor-(L101) 

.40 

.36 
3.70 

3252 
-(R203, 00 Package of 5 

Resistor -100,000 Ohms-Carbon type -34 watt 
-(R213) --Package of 5 

1.00 

1.00 

11506 Receptacle-Female section-five prong plug-used 
on cable-Stock Nos. 11504, 11517, 11518 .65 

5035 Resistor -560,000 Ohms-Carbon type-% watt 
-(R202) -Package of 5 1.00 

11499 Resistor-Wire wound -145 ohms-(R107) .74 
3033 Resistor -1 --Carbon type -3/ watt - 

5159 Resistor -2200 Ohms-Carbon type -3d watt- (8201)-Package of 5 1.00 

3078 

3118 

Package of 5-(R102) 
Resistor -10,000 Ohms-Carbon type-% watt- 

(R103)-Package of 5 
Resistor -100,000 Ohms-Carbon type -3/ watt 

1 

1.00 

11510 

11197 
11198 

Resistor-Wire wound -425, 365, 3200 and 3900 
Ohms-(R208,Sixa 

socket 
forR210 

6C5R2 

1) 
Socketia contact for Radiotron 
Socket-Seven-contact socket for 6L7 Radiotron 

.74 

.14 

.15 

-(R106, R105, R110)-Package of 5 1.00 MISCELLANEOUS CABLE AND PLUGS 
5158 Resistor -220,000 Ohms-Carbon type -3 watt 

11524 Cable-Two-conductor cable with two -prong male -(R108, R109)-Package of 5 1.00 section of connector plug-Stock No. 4674- 
11323 Resistor -270,000 Ohms-Carbon type -3g watt From pilot lamp to cable-Stock 11567 .36 

-(R104)-Package of 5 1.00 11526 Cable-Three-conductor shielded cable with four - 
11172 Resistor -470,000 Ohms-Carbon type -3/ watt prong male section of connector plug Stock No. 

--(R101)-Package of 5 1.00 6123 and three terminals-connects from input 
4794 Socket-Four contact socket-for 2A3 and 5Z3 transformer terminals Nos. 1, 3 and 8 to cable- 

Radiotrons .15 Stock No. 11527 1.02 
11198 Socket-Seven contact socket-for 6C5 Radiotron.. .15 11527 Cable-Three-conductor cable with one four -contact 
11492 Transformer-Filament transformer -105.125 volts microphone socket and one three -prong male sec- -50.60 cycle-(T104) 6.10 tion of connector plugs-Stock Nos. 4592, 5118.. .50 
11879 Transformer-Filament transformer -105.125 volts 11523 Cable-Three-conductor cable with two female two- -25-50 cycle-(T104) 3.50 contact and one male section of connector plugs - 
11878 Transformer-Plate transformer - 105.125 volts Stock Nos. 2308, 4573-From power cable, Stock 

-25-50 cycle-(T101) 5.55 No. 11489 to motor leads, and leads from control 
11495 Transformer-Interstage transformer-(T102) 3.16 switch S203 2.22 
11494 Transformer-Output transformer-(T103) 5.65 11517 Cable-Four-conductor shielded cable with female 
11491 Transformer-Plate transformer - 105-125 volts section of connector plug-Stock No. 11806- -50.60 cycle-(T101) 6.00Connects from tone controls, R214 and R220, to 

DYNAMIC (EXPANDER) AMPLIFIER 
ASSEMBLIES 

11518 
input transformer cable-Stock No. 11521 

Cable-Four-conductor shielded cable with female 
section of connector plug-Stock No. 11506- 

2.15 

11514 Cable-Single conductor shielded cable-with male 
From input transformer terminals, Nos. 2, 5, 6and 

10, to cable-Stock No. 11519 1.92 
section of two -prong plug-Stock No. 4674- 
From (C202) and ground terminal 1.00 11521 Cable-Four-conductor shielded cable with five' 

11516 Cable-Two conductor shielded cable-with male 
section of four prong plug-Stock No. 6123- 

prong male section of connector-Stock No. 
11520-From input transformer terminals Nos. 

To (8211) and capacitor pack-(C208, C209 4, 5, 7 and 9 to cable-Stock No. 11517 1.12 

and C210) .68 
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REPLACEMENT PARTS -Continued 

STOCK 

No. DESCRIPTION LIST 
PRICE 

STOCK 

No. DESCRIPTION LIST 
PRICE 

MISCELLANEOUS CABLE AND PLUGS- PICKUP AND ARM ASSEMBLIES 

Continued 11482 Arm -Pickup arm complete -less pickup mounting 
screw, escutcheon and pickup unit 4.80 

11522 Cable -Six -conductor cable, with Connector Stock 11543 Armature -Pickup armature .72 
No. 4574, from Radio -Phonograph, Home and 11548 Back -Pickup back .52 
Radio Recording indicator lamps, to cable -Stock 4064 Cable -Pickup arm operating cable -Package of 5 1.00 
No. 11567 from control switch 1.18 11544 Coil -Pickup coil -(L305) .80 

11525 Cable -Seven -conductor cable with one four -contact 11532 Coil -Pickup hum bucking coil -(L306) .60 
male and two four -contact female sections of con- 4674 Connector -Two -prong male section of pickup cable 
nectors-Stock Nos. 5040, 6123 -connects from connector plug -Stock Nos. 11514, 11524 .25 
Reproducers to cable -Stock No. 11503 amplifier 1.98 11545 Cover -Pickup front cover .22 

11519 Cable -Nine -conductor shielded cable with one six- 11546 Cover -Pickup back cover with mounting screws .14 
contact female and one five -prong male section of 3737 Damper -Pickup damper -Package of 5 .65 
connector plugs -Stock Nos. 4151, 11520 -From 11723 Escutcheon -Pickup arm escutcheon .62 
expander control (R204) and phonograph volume 11481 Pickup -Pickup unit complete 4.80 control (R218) to expander and input transformer 
cable -Stock No. 11518 4.50 

11549 
3387 

Screw -Pickup front cover screw -Package of 10.. 
Screw, nut and washer for mounting pickup to arm 

.42 

4577 Plug -Two -prong male section of motor connection 
plug -Connects to cable -Stock No. 11523 .30 11547 

-Package of 10 
Screw -Pickup needle screw -Package of 10 

.40 

.42 4674 Plug -Two -contact male section of connector plug 
for cable -Stock Nos. 11524, 11514 .25 

11550 Weight -Home recording weight 1.50 

2308 Plug -Two -contact male section of connector plug 
for cable -Stock No. 11523 .55 MOTOR BOARD ASSEMBLIES 

5118 Plug -Three -prong male section of connector plug 
for cable -Stock No. 11527 .25 11553 Escutcheon -Index escutcheon engraved Manual - g 

6123 Plug -Four -prong male section of connector for 12-10 .44 
cable -Stock No. 11525 and Stock Nos. 11526, 3764 Nut -Cap nut for motor board suspension assembly 
11516, 11513, 11572 .30 -Package of 4 .40 

11520 Plug -Five -prong male section of connector plug for 3672 Pin -Manual index pin .42 

cable -Stock No. 11519 and Stock Nos. 11521, 11551 Rest -Pickup rest .14 
11630 34 3654 Roller -Pickup arm cable guide roller -comprising 

4574 Plug -Six -contact male section of connector for bracket roller and guide pin . 34 
cable -Stock Nos. 11522, 11515 .48 3763 Suspension Spring -Suspension spring, washer and 

4573 Receptacle -Two -contact female section of connec- bolt assembly for motor board -comprising one 
tor plug for cable -Stock No. 11523 .30 bolt, two cup washers, two springs, two "C" 

5040 Receptacle -Four -contact female section of connec- washers and one cap nut .42 

tor for cable -Stock No. 11525 .25 4671 Switch -Operating switch -toggle type (5201) .. .72 

11506 Receptacle -Five -contact female section of connec- 11542 Cover -Turntable cover .88 
tor for cable -Stock No. 11517 and Stock Nos. 11599 Turntable -complete 2.90 
11518, 11504 .65 

4151 Receptacle -Six -contact female section of connector MOTOR ASSEMBLIES 
for cable -Stock Nos. 11519, 11567 .60 

4593 Socket -Four -contact microphone socket for cable- 8055 Gear -Pinion gear for motor spindle .30 
Stock No. 11527 .42 9479 Motor -105-125 volts -25 cycles -(M1) 36.48 

9478 Motor -105-125 volts -50 cycles -(M1) 25.88 
9477 Motor -105-125 volts -60 cycles -(M1) 25.88 

EJECT ARM ASSEMBLIES 4562 Suspension Spring -Motor mounting spring, washer, 
and stud assembly -comprising six springs, six cup 

11541 Arm -Eject arm -complete 8.15 washers, three spring washers and three studs... .58 
11533 Ball -h" diameter steel ball -Package of 10 .20 1 1995 Washer -Turntable spindle shim washer as - 
10129 Ball -h^ diameter steel ball -Package of 20 .25 sembly-comprising one thin and one 
11529 Bearing -Ejector tip bearing and nut .32 thick washer -Package of 3 .15 
11538 Bracket -Eject arm bracket 1.72 
11537 Collar -Eject arm shaft collar and set screw .24 
11540 Cover -Eject arm cover 1.52 AUTOMATIC SWITCH ASSEMBLIES 
11536 Cushion -Counter balance roller cushion -Located 

inside of eject arm .14 3994 Cover -Motor switch cover .26 
4055 Post -Vertical adjustment post -Located on eject 10184 Plate -Automatic brake latch plate -Package of 5 .40 

arm bracket .30 10174 Springs -Automatic brake springs -Package of 2.. .50 
3729 Roller -Eject arm counter balance roller -Located 6805 Switch Assembly -Automatic switch complete... 1.90 

inside of eject arm .45 3322 Switch -Motor switch -(S202) .75 
4580 Screw -No. 6-32-" Square head set screw for 

eject arm collar -Package of 10 
Screw -No. 8-36 Special for 

.25 OPERATING MECHANISM 
11534 372" screw eject arm 

tip center adjustment -Package of 10 .14 6502 Cam -Cam and gear assembly 1.18 
11535 Shaft and Collar -Eject arm vertical action shaft and 6808 Clutch -Trip lever friction clutch .30 

collar assembly .15 11558 Cover -Metal cover for trip lever and friction finger 
11528 Silencer -Ejector tip silencer .14 assembly .36 
4067 Spring -Eject arm bracket spring -Package of 10 .. .30 6809 Finger -Manual index lever finger assembly .25 

11531 Spring -Ejector tip spring -Package of 10 .42 3670 Finger -Friction finger assembly .32 
11530 Tip -Ejector tip with tip center, adjusting screw 11554 Lever -Manual index lever -less pin .62 

and cap .32 11556 Lever -Main lever and link assembly 2.10 
11539 Yoke -Eject arm yoke assembly .94 11557 Lever -Main spring lever .42 

3677 Lever -Pickup arm cable lever assembly -compris- 
ing lever with cable screw, spring and nut .40 

11555 Lever -Trip lever and friction clutch assembly .94 
6503 Pawl -Trip pawl assembly .40 
4124 Plate -Eject arm actuating plate assembly .50 
4563 Screw -Cable lever screw and nut -Package of 10 .60 
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REPLACEMENT PARTS-Continued 

Sitx L 
No. DESCRIPTION 

LIST 
PRICE 

STOOL 
No. DESCRIPTION 

L[9T 
PRICE 

OPERATING MECHANISM-Continued 11488 Receptacle-Two-contact female section of connec- 
4564 Screw-Manual index lever finger set screw-Pack- tor plug-used with cables-Stock Nos. 11567, 

age of 10 .20 11571, 11487, 11502, 11513 .14 
4059 Screw-Trip lever clutch tension adjustment screw 5119 Receptacle-Female section-three-contact plug 

-Package of 10 .22 receptacle for cable-Stock No. 11569 .25 
4566 Screw-Special screw used to fasten main lever and 4153 Receptacle-Female section-four-contact plug re - 

link assembly bushing-Package of 10 .30 ceptacle for cable-Stock No. 11569 .48 
11559 Spacer-Pickup arm mounting spacer .28 4151 Receptacle-Six-contact female section of connector 
4127 Spring-Actuating spring-Package of 10 .24 plug used with cables-Stock Nos. 11519, 11567.. 

Resistor Ohms-Carbon - .60 
3666 Spring -Cable lever tension spring-Package of 10 .44 11564 -47 type-no watt 

Package of 5-(R219) 4565 Spring-Manual index lever finger tension spring- .75 
Package of 10 .30 11565 Resistor -15 Ohms-Carbon type-% watt - 

4061 Spring-Main spring lever, tension spring-Pack- (R221)-Package of 5 1.00 
age of 10 .38 11563 Switch-Phonograph, Radio, Home Recording and 

2893 Spring-Trip lever latch plate tension spring-Pack- Phonograph recording switch-complete-(S203, 
age of 10 .30 S204, S205, S206, S207, S208, S209, S210, S211, 

2917 Washer-Spring washer "U" type-Package of 10 .25 S212, S213) 4.80 

MICROPHONE ASSEMBLIES INDICATOR ASSEMBLIES 

7534 Cable-Microphone cable .70 11522 Cable-Six-conductor indicator assembly cable with 
11561 Cover-Microphone cover-Package of 2 .32 male section of six -prong connector plug-Stock 
11560 Frame-Microphone frame 1.00 No. 4574 1.18 

7533 Mechanism-Microphone mechanism 6.80 4340 Lamp-Indicator lamp-Package of 5 .60 

11480 Microphone-Complete-(M2) 7.50 4574 Plug-Six-prong male section of connector plug - 
11562 Plug-Microphone plug .25 for use with cables-Stock Nos. 11515, 11522.... .48 

4158 Socket-Microphone socket q0 11719 Screen-Indicator lamp screen-Package of 5 .34 
11573 Socket-Indicator lamp socket .28 

RECORDING SWITCH ASSEMBLIES 
RECORDING INDICATOR ASSEMBLIES 

11571 Cable-Single conductor shielded cable with one 11574 Escutcheon-Recording indicator escutcheon .32 
female section of connector-Stock No. 11488- 4161 Lamp-Neon lamp .56 
To S204, shield grounded to terminal lug-To 4164 Screen-Indicator lamp screen .18 
cable from pickup arm assembly Stock No. 11482 11575 Screw-Screen escutcheon and terminal board 

11566 Cable-Three-conductor cable with male section of 
four -prong plug-Stock No. 11570-To S213, 
S205 and terminal lug-and cable-Stock No. 
11503 .72 

mounting screw assembly-comprising two 
screws, two spacers, two nuts and two lock - 
washers .12 

11572 Cable-Four-conductor cable with male section of 
four -prong plug-Stock No. 6123-To (1) S204, 

REPRODUCER ASSEMBLIES 

(1) S210, (2) S212 and cable-Stock No. 11503... .88 11577 Coil-Field coil magnet and cone support-(L102, 
11569 Cable-Four-conductor shielded cable with one fe- L103) 12.00 

male section of four -contact plug-Stock No. 4153 8056 Cone-Reproducer cone-(L104, L105) 1.58 
-and one female section of three -contact plug- 6.85 
Stock No. 5119-To (1) S204, (1) S205, (1) S206, 5039 Plug-Male section of four -prong plug .25 
(2) three -contact receptacle, shield grounded to 
terminal lug-and cable-Stock Nos. 11526 and 

9629 Reproducer-Complete 14.55 

11527 2.45 MISCELLANEOUS ASSEMBLIES 
11630 Cable-Four-conductor shielded cable with one five - 

prong male section of plug-Stock No. 11520- 11881 Base-Phonograph compartment lamp base .55 
To (1) S206, (1) S208, (2) S209-shield grounded 4391 Box-Needle box .70 

No. 11504 1.18 11606 Cap-Pilot lamp cap-Package of 5 .22 to terminal and cable-Stock 
Cable-Six-conductor shielded cable-with male sec- 11568 11997 Capacitor -7 5 MMfd.-(C216). .14 

tion of seven -prong connector plug-Stock No. 11884 Control-Expander control-(R204) 1.16 
4602-To (2) S205, (1) S206, (1) S208, (2) S209 11580 Cover-Pilot lamp cover .12 
and shield grounded to terminal-Receptacle- 11379 Escutcheon-Station selector escutcheon and crystal 1.08 
Stock No. 4787 on receiver chassis 1.40 11347 Knob-Phonograph or Radio high or low frequency 

11567 Cable-Ten-conductor cable with two -contact fe- tone control, Radio volume control, Range switch, 
male section of plug-Stock No. 11488-and one Selector switch knob-Package of 5 .75 
female section of -six -contact plug-Stock No. 4151 11582 Knob-Expander control or Phonograph volume 
-To (1) S212, (2) S213, (4) S211 and (1) to ter- control knob-Package of 5 .50 
minal lug and cable-Stock No. 11522......... .26 11346 Knob-Station selector knob-Package of 5 . .75 

11347 Knob-Control switch knob-Package of 5 75 11605 Pad-Home recording pad .45 
4577 Plug-Two-prong male section of connector plug- 11578 Reactor-Filter reactor-(L34) 3.70 

Part of connector cord from S203 .30 11607 Receptacle-Receptacle for new needles .38 
6123 Plug-Four-contact male section of connector plug 11711 Shade-Phonograph compartment lamp shade .16 

-used with cables-Stock Nos. 11572, 11516, 11579 Tone Control-Phonograph low frequency tone 
11513, 11526, 11525 .30 control .98 

11570 Plug-Male section of four -prong connector plug 11581 Tone Control-Phonograph high frequency tone 
for cable-Stock No. 11566 .32 control .98 

11520 Plug-Five-prong male section of connector plug 11883 Transformer-Microphone and pickup input trans - 

4602 
for cable-Stock Nos. 11519, 11521, 11630former 

Plug-Seven-prong male section of connector plug 
.34 pack-(R215, R216, R217, C204, C211, 

C212, C213, C214, C215, L301, L302, T201) 10.45 
-used with cable-Stock No. 11568 .56 11877 Volume Control-Phonograph volume control- 

(R28) 1.42 
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RCA VICTOR MODELS T 4-8 and T 4-9 
Four -Tube, Single Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

Type of Circuit Superheterodyne 
(1) RCA -6A7, First Detector and Oscillator 
(2) RCA -6F7, I -F Amplifier and Second Detector 
(3) RCA -41, Power Output Amplifier 
(4) RCA -1v, Half -wave Rectifier 

Tuning Range 540-1720 kc. 
Intermediate Frequency 460 kc. 
Alignment Frequencies 460 kc. (i.f.), 600 kc. (det., osc.), 1720 kc. (det., osc.) 

105.125 volts, 50-60 cycles 
Voltage and Frequency Ratings 105-125 volts, 25-60 cycles 

200.250 volts, 50-60 cycles 
Power Consumption 40 watts at 115 volts 

175 watts 
2 50 watts 

6 inch, Electrodynamic 

Radiotron Complement 

Undistorted Audio Output 
Maximum Audio Output 
Loudspeaker 

PHYSICAL SPECIFICATIONS 

Model T 4-8 Model T 4-9 
Height 141A inches 7%8 inches 

111/4 inches 10%8 inches 
61/4 inches 4%8 inches 

12 pounds 13%2 pounds 
15 pounds 16%2 pounds 

Two 

Width 
Depth 
Weight (Net) 
Weight (Shipping) 
Number of Operating Controls 

GENERAL DESCRIPTIVE DATA 
These two receivers have identical chassis assemblies. 

The T 4-8 is mounted in a cathedral type, table cabinet, 
while the T 4-9 is housed in a wooden chest type of 
cabinet. The chassis is constructed and wired in such 
a manner as to facilitate servicing when necessary. An 
open face dial is used with a direct coupled station 

DESCRIPTIO 

The first two stages of the electrical circuit are 
arranged to have two functions each. One operates 
as first detector and local oscillator, using an RCA - 
6A7 pentagrid-converter tube, and the second, an 
RCA -6F7 triode -pentode is employed for i -f ampli- 
fication and final detection. Power amplification at the 
output stage is handled by an RCA -41 power -amplifier 
pentode. Rectification of high voltage a.c. is accom- 
plished through an RCA-lv half -wave tube. Direct 
current from the rectifier stage is supplied to the various 
stages of the receiver through a filter system which 
includes the speaker field as a reactor. 

Radio -frequency and intermediate -frequency stages 
are intercoupled by means of transformers. The antenna 

selector. The dial is calibrated in kilocycles. On -off 
control of power is combined with the volume control 
by means of a switch. The frequency range extends 
from 540 to 1720 kc. which includes one of the regu- 
lar police bands. An adjustable wave trap is incor- 
porated for suppression of code interference. 

N OF CIRCUIT 

transformer couples directly into the first detector 
having its secondary tuned by one section (front) of 
the two -gang tuning condenser. The oscillator system 
is tuned by the second (rear) section of the condenser. 
Trimmer condensers are connected to the first i -f 
transformer for resonating it to 460 K.C. The second 
i -f transformer has a natural tuning inherent to the 
design of its windings. Trimmer condensers for 
alignment purposes are also employed on the antenna 
and oscillator coils. 

Volume control of the received signal is accom- 
plished in the cathode circuits of the first two tubes 
of the receiver by variation of a biasing resistance which 
is common to both stages. 
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SERVICE DATA 

Alignment Procedure 

Five aligning trimmers are provided, the physical 
locations of which are indicated on Figure 3. These 
trimmers are accurately adjusted during manufacturing 
tests and should remain in proper alignment indefinitely 
unless affected by abnormal conditions of temperature 
or humidity, or unless they have been altered for 
service purposes. Loss of sensitivity, improper tone 
quality and poor selectivity usually indicate necessity 
for re -alignment. 

The correct performance of the receiver can only 
be obtained when the aligning has been done with ade- 
quate and reliable apparatus. Such test apparatus as 
may be required for this operation should be in the 
hands of a skilled service engineer. The manufacturer 
of this receiver has available for sale through its dis- 
tributors and dealers, a complete assortment of service 
test equipment. The instruments needed for alignment 
operations are illustrated and described on a separate 
page of this booklet. 

An oscillator or signal generator is required as a 
source of the standard alignment frequencies recom- 
mended 'under Electrical Specifications. Visual indi- 
cation of receiver output d%lring the adjustments is very 
advantageous and may be accomplished by use of a 
Cathode Ray Oscillograph such as the RCA Victor 
Stock No. 9545. The method of alignment is ex- 
plained in the instruction booklet for this instrument. 
Where an oscillograph is not available, an RCA Victor 
Neon Type Output Indicator may be used with good 

results. It should be connected to the voice coil circuit 
of the loudspeaker so as to be actuated by the audio 
signal voltage. 

The following method of procedure should be fol- 
lowed in adjusting the various trimmer capacitors:- 

(1) Intermediate Frequency Amplifier-The first 
i -f transformer has two trimmers identified as 
C-11 and C-12 on the diagram, Figure 3. 
Each must be tuned to 46o kc. by feeding a 
signal of this frequency from the Full Range 
Oscillator into the RCA -6A7 control grid and 
chassis -ground and adjusting both trimmers to 
the point giving maximum output. The oscil- 
lator output and the receiver volume control 
should be regulated so as to produce a sensitive 
indication on the receiver output indicator. If 
interference is noticed from strong local stations 
during these adjustments, the station selector 
should be tuned to a point at which they will 
be subdued. 

(2) Detector end Oscillator-A total of three ad- 
justments are necessary on the detector and 
oscillator coil systems. Two of these are to 
be made at 1720 kc. and the other at 600 kc. 
The 1720 kc. trimmers are mounted on the 
variable tuning condenser and are accessible 
from the top of the chassis. The 600 kc. 
trimmer, which is associated with the oscillator 
system, is located on the rear apron of the 
chassis as shown by Figure 3. To align these 

GANG COND. 

C 24 

C25 

IST DET. I 

100y. 190V. 

05C. 

260V. 

yC27 
20V. 11'7/1'1\ 

TRAP 
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6.3V. 

-r- 
GND. 
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4 

6.3 V. 

255V. 
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3 

6.3V 
350V. 

245V. 
j 

17V. 6.3V. 

260V. 
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20 V. 

150V. 
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i ̀® ® \`115T. 1.F. 
c12 CII i TRAMP. 
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Figure 3-Trimmer Locations and Radiotron Socket Voltages to Chassis 
Measured at 120 volts A -C Supply-No Signal - Volume Control Maximum 

GND. 
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various trimmers, after correcting the i -f align- 
ment, proceed in the following manner. Sup- 
ply a 1720 kc. signal from the standard 
oscillator to the receiver imput (ant -grid) ter- 
minals and accurately set the station selector 
to the 1720 kc. dial marking. (If for any 
reason, the dial pointer has slipped or been 
misplaced on the tuning shaft, it should be 
checked for proper calibration at full mesh of 
the variable condenser. With the station se- 
lector set to 1720 kc. adjust the trimmers C-25 
and C-24 so that each produces maximum 
(peak) receiver output. Then shift the test 
oscillator frequency to 600 kc. and tune this 
standard signal on the receiver, disregarding 
the dial reading at which it is received. Adjust 
the 600 kc. oscillator trimmer C-7, simultane- 
ously rocking the variable gang condenser 
backward and forward through the signal so 

ITEM CONNECTIONS OF SPEAKER SPEAKER 

Figure 4-Loudspeaker Wiring 

that maximum receiver output results from the 
combined operations. The point at which 
maximum output is obtained will not always 
be exactly at 600 kc. on the dial. The error 
should be disregarded. It is advisable to re- 
peat the adjustments of C-24 and C-25 as ex- 
plained above to correct for any reflective 
changes brought about by the adjustment 
of C-7. 

Radiotron Socket Voltages 
The voltage values indicated from socket contacts to 

chassis -ground on Figure 3 will serve to assist in locating 
causes for faulty operation when such a condition 
develops. Each value as specified may be expected to 
hold within ± 20% when the supply voltage is normal. 
Variations in excess of this limit will usually be in- 
dicative of trouble in the receiver circuits. Voltages 
given are actual operating values and do not allow for 

inaccuracies which may be caused by loading effect of 
a voltmeter's internal resistance. This resistance should 
be duly considered for all readings. The amount of 
circuit resistance shunting the meter during measure- 
ment will determine the accuracy to be obtained, the 
error increasing as the meter resistance is comparable 
to or less than the circuit resistance. For the majority 
of readings, a meter having an internal resistance of 
1000 ohms per volt will be satisfactory when the range 
used for each check is chosen as high as possible con- 
sistent with good readability. 

Circuit Constants 

Ratings of resistors and capacitors are indicated 
adjacent to their respective parts on the schematic and 
wiring diagrams and in the Replacement Parts List. 
Note that each is numbered for identification purposes 
when referring between the diagrams and parts section. 
The numbering begins at the left of the schematic and 
increases to the right as the signal would progress 
through the circuit. Transformer windings, reactors 
and miscellaneous coils are rated in terms of d -c resist- 
ance only. Where the resistance is less than one ohm, 
no rating is given. 

Code Interference 

In some localities near to high-powered, radio -tele- 
graph communication stations, slight interference may 
be encountered. This trouble may be remedied by 
adjustment of the 460 kc. wave trap provided in the 
antenna circuit. Adjust the wave trap trimmer C-27 
to produce a minimum of interference. 

1 2 ' 3. 
15t DET.& OSC. 1.F. & 2ND DEL OUTPUT 

Figure 5-Radiotron Locations 

RECT. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

RECEIVER ASSEMBLIES 3602 Resistor -60,000 ohms -Carbon type -I/4 
watt (R2) -Package of S 

$1.00 
4244 
4000 

Cap -Grid contact cap -Package of S.... 
Capacitor -Adjustable capacitor (C7).... 

$0.20 
.78 

3118 Resistor -100,000 ohms -Carbon type -1/4 
watt (R1) -Package of S 

1.00 
3459 

11302 
Capacitor -80 mmfd. (C5) 
Capacitor -115 mmfd. (C26) 

.44 

.15 
3869 Resistor -170,000 ohms -Carbon type -I/2 

watt (R8) -Package of 5 1.00 3865 
5107 
6787 
4836 

Capacitor -160 mmfd. (C16) 
Capacitor -0.0025 mfd. (C1S) 
Capacitor -0.005 mfd. (C21) 
Capacitor -0.0S ráfd. (C3) 

30 
.16 
.30 
.30 

3076 

3584 

Resistor -1 megohm-Carbon type -1/2 
watt (R10) Package of 5 

Ring -Oscillator coil shield ring -Package 
of 5 

1.00 

.40 4886 
4835 

Capacitor -0.05 mfd. (C17) 
Capacitor -0.1 mfd. (C1) 

.20 

.28 
6665 Shield -Oscillator coil shield and bracket 

assembly .34 4885 Capacitor -0.1 mfd. (C14, C18) .28 3942 Shield -I. F. and second detector Radiotron 4841 
6832 
6661 

Capacitor -0.1 mfd. (C29) 
Capacitor -4.0 mfd. (C10) 
Capacitor pack -Comprising two 5.0 mfd 

.22 

.85 8098 
11187 

shield 
Socket -Dial lamp socket 
Transformer -First intermediate frequency 

.18 

.10 

and two 8.0 mfd. capacitors (C13, C19, transformer (L4, LS, Cil, C12) 1.72 C22, C23) 2.70 6663 Transformer -Second intermediate fre- 5051 
3857 

Coil -Antenna coil (LI, LI1, C3, R1) 
Coil -Choke coil (L8) 

1.28 
.90 9465 

quency transformer (L6, L7) 
Transformer -Power transformer -105.125 

1.06 
5050 Coil -Oscillator coil (L2, L3) .56 volts -25-50 cycles 4.38 6660 Condenser -Two -gang variable tuning con- 9464 Transformer -Power transformer -105-125 denser (C4, C6, C24, C25) 2.78 volts -50-60 cycles (Ti) 3.20 6667 Volume control (R6, S3) 1.58 9466 Transformer -Power transformer -200-250 11301 Dial -Station selector dial .40 volts -50.60 cycles 3.28 4340 
3632 

Lamp -Dial lamp -Package of 5 
Resistor -500 ohms -Carbon type -1 watt 

.60 11224 Trap -Wave trap (R12, L12, C27, C28). .90 

(R11) -Package of S 1.10 REPRODUCER ASSEMBLIES 
3047 Resistor -1500 ohms -Carbon type -%2 9548 Coil assembly -Comprising field coil, mag - watt (R7) -Package of 5 1.00 net and cone support (L10) $3.08 6114 Resistor -20,000 ohms -Carbon type -1 9588 Cone -Reproducer cone- (L9) -Package watt (R3, R5) -Package of 5 1.10 of 5 3.55 3889 Resistor -25,000 ohms -Carbon type -3 

watt (R4) .25 
9547 
4447 

Reproducer -Complete 
Shield -Terminal board shield for repro - 

5.45 

3077 Resistor -30,000 ohms -Carbon type -%2 ducer .18 
watt (R9) -Package of 5 1.00 4803 Transformer -Output transformer (T2)... 1.4S 
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RCA VICTOR MODELS T 4-8A and T 4-9A 
SERVICE NOTES 

These instruments are similar to Models T 4-8 and T 4-9 except for several circuit modifications. The 
major differences include: --rearrangement of wave -trap circuit, removal of oscillator low frequency trimmer, 
replacement of the RCA -6F7 with an RCA -6B7, and reflexing of the i -f stage for additional audio amplification. 
The intermediate frequency remains at. 460 kc. The antenna and oscillator coils are to be aligned only at 14.00 
kc. Refer to T 4-8 and T 4-9. Service Notes for loudspeaker data, power ratings and specifications. 

I.F. 4, 2N /DET. 
/ I 

OUTPUT RECTIFIER 

NOT 3C 'n8.51.,820 
wiTn OROiHARV M2T2R 

MSS CoD 

Nao K.C. 
ÉY 

1400K.C. 
CS 

230V. 

- 
V. 230V. 

RECT. OUTPUT II & 1 3 2VD2T 

260 V 

I2, 

80V 

i Ì 

440 KC. 

CS CS 1,TRANSF. 
5 P 

TUBE SOCKET VOLTAGES 
LIS w.TA- 4«c-MuinO.n V.C. No Soo... 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCL 
No. DESCRIPTION LIST 

PRICE 
STOL[ 

No. DESCRIPTION LIST 
PRICE 

Receiver Assemblies 11668 Resistor -5.6 Megohms-carbon type -1/4 
watt (R7) -Package of 5 1.00 

4244 Cap -Grid contact cap -Package of 5... $ 0.20 11126 Shield -Oscillator coil shield .12 
6956 Cap -Second detector Radiotron shield 3942 Shield -Second detector Radiotron shield. .18 

cap 11390 Shield -First intermediate frequency trans - 
4246 Capacitor -80 mmfd. (C3) 

.15 
24 former shield .25 

5116 Capacitor -175 mmfd. (C10) 18 4340 Lamp -Dial lamp -Package of 5 .60 
11500 Capacitor -175 mmfd. (C11) 18 5152 Transformer -First intermediate frequency 

3784 Capacitor -900 mmfd. (C12) transformer(L5,C9) L6, C8, 1.68 
5107 Capacitor -.0025 mfd. (C13, C17) 

_30 
16 7955 Transformer -Second intermediate fre- 

4868 Capacitor -.005 mfd. (C14) 20 quency transformer (L7, L8) .85 
4836 Capacitor -.05 mfd. (C4) 30 11665 Transformer -Power transformer -105- 
4841 Capacitor -0.1 mfd. (C18) 22 125 volts 25-50 cycles 5.06 

11497 Capacitor -8 mfd. (C16) 1.04 11666 Transformer -Power transformer -100- 
11240 Capacitor -10 mfd. (C15) 108 130/140-160/195-250 volts 40.60 cycles 3.80 
11661 Coil -Antenna coil (L1, L2) 52 11664 Transformer -Power transformer -105- 
11662 Coil -Oscillator coil (L3, L4) 56 125 volts 50.60 cycles -(T1) 3.60 
11660 Condenser -Two gang variable tuning 11667 Trap -Wave trap (L11, C19) 1.22 

condenser (C1, C2, C5, C6) 2.50 11663 Volume control (R2, S1) 1.20 
11659 Dial -Station selector dial .35 
11670 Resistor --330 ohms -carbon type -I 

watt (R8) -Package of 5 1.10 
11671 Resistor -18,000 ohms -carbon type -2 Reproducer Assemblies 

watts (R9) .22 
11669 Resistor -33,000 ohms -carbon type -1 11672 Coil -Field coil, magnet and cone sup - 

watt (R5) -Package of 5 1.10 port assembly (L10) 3.45 
5029 Resistor -56,000 ohms --carbon type -1/4 9588 Cone -Reproducer cone (L9) -Package 

watt (R1) -Package of 5 1.00 of 5 3.55 
5158 Resistor -220,000 ohms -carbon type -1/4 5119 Connector -Three -contact female con - 

watt (R4) -Package of 5 1.00 nector for reproducer cable .25 
11172 Resistor --470,000 ohms -carbon type -1/4 5118 Connector -Three -contact male connector 

watt (R6, R10) -Package of 5 1.00 for reproducer .25 
3033 Resistor -1 Megohm-carbon type -1/4 9630 Reproducer -Complete 5.50 

watt (R3) -Package of 5 1.00 4893 Transformer -Output transformer (T2).. 1.48 
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RCA VICTOR MODEL T 4-10 
Four -Tube, Single Band, Tuned R.F., A -C, D -C Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Type of Circuit Two Circuit, Tuned R.F. 

(1) RCA -6D6, R -F Amplifier 
Radiotron Complement (2) RCA -6C6, Detector 

(3) RCA -38, Power Amplifier 
(4) RCA -76, Rectifier 

Tuning Range 540 kc. to 1712 kc. 
Alignment Frequency 1720 kc. 
Voltage Rating 100-125 volts 
Frequency Rating (a.c.) 25-133 cycles 
Maximum Power Output 0 40 watts 
Loudspeaker Magnetic (5 inch) 

PHYSICAL SPECIFICATIONS 
Cabinet Table Type 
Height 7/s inches 
Width 10 inches 
Depth 41/2 inches 
Tuning Controls (1) Station Selector (2) Volume Control -Power Switch 
Weight of Complete Instrument 5%2 pounds 
Weight Packed for Shipment 7 pounds 

GENERAL DESCRIPTIVE DATA 
This small, table type receiver embodies a com- 

pact, four -tube chassis housed in a box -type, closed -in, 
wood cabinet. The two operating controls appearing 
on the front panel, consist of a station selector at the 
right and a combined power switch -volume control at 
the left. 

The range of tuning includes the standard broad- 
cast band and extends to cover the 1712 kc. Police 
band at its upper limit. Scale graduations for the 
station selector are arbitrary, reading "0" at the left 
and increasing to "100" at right or high frequency 
end. 

The power cord is of special design. It contains 

three conductors, one of which is a distributed resist- 
ance element used for reducing the line voltage to the 
value required for filament supply. This arrangement 
is used to provide better heat radiation from the "drop- 
ping" resistor. 

The loudspeaker is a rugged, magnetic type. It is 
connected directly to the output tube without use of 
transformers or other coupling elements. 

An antenna of small dimensions will usually be 
found sufficient for this receiver. A ground connec- 
tion is not provided since it will not be required. The 
ground path of the signal will normally be over the 
power supply circuit. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
The specifications pertaining to compactness require 

that the electrical circuit be as simple and elementary 
as possible, consistent with attainment of good per- 
formance. Fundamentally, therefore, the circuit is de- 
signed to include a tuned r -f stage, a tuned detector 
stage, a resistance coupled audio system and a half - 
wave rectifier stage. 

Following the signal from the antenna into the 
receiver, it may be seen that it is applied to the first 
stage through a blocking condenser (C-1) and a tuned 
secondary antenna transformer. The condenser isolates 
the antenna for d.c. and thus prevents presence of 
voltage on the antenna connection which would other- 
wise be caused by the internal circuit arrangement. 

Volume control is accomplished with a variable 

cathode biasing resistor (R-1). Its setting determines 
the gain of the RCA -6D6 stage and thereby controls 
the signal output to the desired level. A stop on this 
control at 300 ohms limits the minimum bias which 
will be applied to the control grid of this tube. 

Filaments of the four tubes are wired in series as 
shown in the schematic diagram. They are supplied 
from the power line through the power cord "dropping 
resistor" indicated as R-8. 

An RCA -76 heater type triode functions as a 
half -wave rectifier in the power supply system. The 
plate and grid elements of this tube are strapped 
together to act as the anode. A suitable filter, com- 
prised of a single reactor and two capacitors is provided 
for smoothing the rectified current. 

363 



----- 4 J in 

G 
r.Ou. x oE 

eirktejelf 
p 

N4 
J co 

co 

H 
U 
W 

N 

364 



MOT31, 

o 

N 

tx 

1 

W 

á 

t £ 
-0321i 

-0321 -I 
O t.?." 

31119 

0321 

H31119- 

W i 

0321 

S119 

c 

- - N33219- 
-N33219 ------ 

N33a9 

ú1û 
L zJl 

64 

365 



SERVICE DATA 

Two trimmer capacitors are mounted on the variable 
tuning condenser for alignment purposes. Their exact 
locations and identifications are given by Figure 3. It 
will be necessary to re -adjust these capacitors only 
when they have become altered from their original 
alignment by reason of change of parts for service 
purposes, effects of extreme climate, or possibly because 
of tampering. Poor all-round performance is the gen- 
eral indication of improper alignment. 

To re -align the receiver, proceed as follows :- 
(1) Place the receiver in operation with a standard 

signal generator (RCA Victor Stock No. 9595) 
connected to its antenna terminal. Correct the 
"zero" setting of the tuning knob so that it reads 
"0" when turned to its extreme left or full mesh 
of the variable condenser. 

(2) Set the trimmer screws so that they are approxi- 
mately equal at their medium capacity. This may 
be done by turning each the same number of 
turns from their maximum positions. 
Tune the external test oscillator to 1700 kc. and 
rotate the station selector until it is received. Ad- 
just the output of the oscillator and volume control 
of the receiver to give the desired output level. 
It is advisable to use an output indicator attached 
to the speaker circuit. An RCA Stock No. 4317 
Output Indicator is especially suitable. 

(4) Adjust the two trimmers C-3 and C-14, at the 
same time observing the output indicator, until 
the maximum (peak) receiver output is obtained. 

(3) 

CND. 

Radiotron Socket Voltages 
The voltages indicated from the socket contacts to 

the chassis on Figure 3 will serve to assist in analyzing 
defective circuit conditions when existent. Each value 
specified should hold within ± 20% when the receiver 
is normally operative at the rated voltage. Variations 
in excess of this limit will usually be indicative of a 
faulty part. If all readings are incorrect, trouble should 
be investigated in the rectifier system. Defects occurring 
at other points in the circuits will affect a single or 
group of measurements related to that section. 

Readings given are actual operating values and do 
not take into account measurement inaccurracies due 
to internal voltmeter resistance. A meter having a 
resistance of at least 1000 ohms per volt should be 
used. The amount of circuit resistance which shunts 
the meter will determine the accuracy obtained, the 
error increasing as the former becomes comparable to 
or less than the latter. 

Antenna -Ground 
The circuit of the receiver is arranged in such 

manner that the chassis is at negative high voltage. 
The usual ground connection is therefore omitted and 
the chassis mounted so that it is insulated. The r -f 
circuit to ground is by way of the negative d -c lead or 
neutral a -c lead. 

Interference present on the power supply line may 
occasionally attain a bothersome level in the receiver. 
When being operated on a.c., some reduction of this 

R.F. 
1 

6V. 

2v. 

*es y. 
*17t 115V. 

10V. 

OUTPUT 
3 

D.C. VOLTAGES APPROX. IOLOER 
*CANNOT BE MEASURED WITH ORDINARY VOLTMETER 

Figure 3-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts a.c.-No Signal-Volume Control Maximum 

GMD. 
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noise may be brought about by reversal of the power 
plug. For more serious interference, either from an 
a -c or d -c line, an external ground should be made to 
the receiver chassis through a small series condenser 
(.006 mfd, 200 volts). The length of the grounding 
lead should be kept to an absolute minimum. 

Power Cord 
The resistance element of the power lead will pro- 

duce a noticeable amount of heat while the receiver 
is in operation. This heating should not be regarded 
as abnormal. No changes should be made _n the 
length of the cord. In case of failure, it should be 
replaced in its entirety by a standard part. Figure 4 -Tube Location Layout 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK DESCRIPTION No. 

LIST 
PRICE 

RECEIVER ASSEMBLIES 3998 Resistor -15,000 ohm -Carbon type -1/4 
watt (R3) -Package of S $1.00 

4244 
11135 

Cap -Grid contact cap -Package of 5.... 
Capacitor -265 mmfd. (C8) 

$0.20 
.15 

5108 Resistor-330,000 ohm-Carbon type -1/4 
watt (R2) -Package of 5 1.00 

5107 
5005 

Capacitor -.0025 mfd. (C9) 
Capacitor -.0035 mfd. (C11) 

.16 

.16 
11172 Resistor -470,000 ohm -Carbon type -1/4 

watt (RS) -Package of 5 1.00 
4858 Capacitor -.01 mfd. (C1) .25 3033 Resistor -1 megohm-Carbon type -I/ 
4836 Capacitor -.05 mfd. (C4) .30 watt (R6) -Package of S 1.00 
4841 Capacitor -.1 mfd. (C7) .22 11151 Resistor -2.2 megohm-Carbon type -I/ 

11268 Capacitor pack -Comprising two 4.0 mfd. watt (R4) -Package of 5 1.00 
capacitors (C12, C13) .80 5129 Ring-Radiotron --Package of 5 .10 shield ring 

Shield-Radiotron shield 7956 Capacitor pack -Comprising two 5.0 mfd. 11265 .15 
capacitors (C6, C10) .80 

6821 Coil -Detector coil (L4, LS, L6) .96 
11261 Coil -RF coil (L1, L2, L3) 1.00 REPRODUCER ASSEMBLIES 
11260 Condenser -Two -gang variable tuning con- 

denser (C2, C3, CS, C14) 1.75 9471 Cone -Reproducer cone -Package of 5... 3.10 
11263 Volume control (R1, Si) .88 7713 Mechanism -Reproducer mechanism-Com- 
11267 
3537 

Cord -Power cord -315 ohms (R8) 
Reactor -Filter reactor (L8) 

1.00 
1.10 

plete 3.72 

4408 Resistor -1500 ohm -Carbon type -1/4 watt 9470 Reproducer -Complete (L7) 4.62 
(R7) -Package of 10 2.00 7712 Support -Cone support .50 

367 



368 



RCA VICTOR MODEL T 5-2 
Five -Tube, Two -Band, A -C, Superheterodyne Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

105-125 Volts, 50-60 Cycles 
Voltage and Frequency Ratings 105-125 Volts, 25-60 Cycles 

100-130/140-160/195.250 Volts, 50-60 Cycles 

Power Consumption 80 Watts 

(1) RCA -6A7, First Detector and Oscillator 
(2) RCA -6D6, I.F. Amplifier 

Radiotrons and Functions (3) RCA -6B7, Second Detector-Audio Amplifier-A.V.C. 
(4) RCA -41, Power Output 

,(5) RCA -80, Rectifier 

Tuning Frequency Ranges 540 kc. to 1720 kc. and 1600 kc. to 3500 kc. 
Alignment Frequencies 460 kc. (I.F.), 1720 kc. (R.F. and Oscillator) 600 kc. (Oscillator) 
Undistorted Output 1.75 Watts 
Maximum Output 3 50 Watts 
Loudspeaker 6 -Inch, Electro -Dynamic 

PHYSICAL SPECIFICATIONS 

Height 15 Inches 
Width 13% Inches 
Depth 8% Inches 

This model contains a five -tube chassis, mounted in 
a table -type cabinet. The superheterodyne type of 
circuit is used, with such features of design as: Auto- 
matic volume control, diode detection, two -point tone 
control, illuminated full -vision dial scale, resistance - 
coupled audio system, electrodynamic loudspeaker, six 
to one tuning ratio, antenna wave trap and other im- 
portant points of improvement. 

Service convenience has been an especial requirement 
in the layout and construction of this receiver. A plug - 
connector attachment is used in the chassis to speaker 
cable which will allow ready removal of either unit 
without disturbing the other. Trimmer adjustments are 
located at accessible points. Their number is reduced 
to the least that is consistent with efficient operation. 

ELECTRICAL CIRCUIT 

Five Radiotrons are associated in combination with 
a superheterodyne circuit. Two of the Radiotrons are 
applied so as to obtain plural functions. In the first 
stage of the circuit, an RCA -6A7 pentagrid converter 
tube is employed as an r -f amplifier and local oscillator, 
the related external high -frequency circuits consisting 
of a tuned antenna transformer with a short-wave tap. 
The oscillator second harmonic is used for the short- 
wave position. Within the first detector tube, mixing 
of signal and oscillator voltages is accomplished through 
electron coupling, the i -f appearing in the plate circuit. 

The combined second detector-audio amplifier- 
a.v.c. stage, utilizes an RCA -6B7, a duplex -diode 
pentode Radiotron. One diode connects directly to 

ground, the other is used for detection. Part of the 
detected signal is filtered to remove the audible fluctua- 
tions and is applied to the first and second stages as a 
means of providing automatic volume control. The 
audio component of the detected signal is amplified by 
the RCA -6B7 and conveyed to a resistance -capacitance 
coupling network. 

A power -amplifier pentode, RCA -41, is used in the 
output stage and is coupled by a transformer to the low 
impedance voice -coil of the speaker. 

Full -wave rectification is employed in the power - 
supply stage. The speaker field winding serves in the 
filter circuit as a reactor. 
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SERVICE 
ALIGNMENT PROCEDURE 

This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best quality 
of performance. The circuits should be realigned after 
each major service or repair operation, and whenever 
there are positive indications that the adjustments have 
deviated from normal by ordinary usage. These indi- 
cations will be present together and will have the 
nature of : low sensitivity, poor tone quality and 
irregular double -peaked tuning. 

A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and indica- 
tion equipment must also be used. A number of 
standard service instruments, which are useful for 
receiver adjustments, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on a separate page. 

I -F Tuning Adjustments 
There are two i -f transformers associated in the 

intermediate amplifier system. They are both tuned by 

DATA 
accessible trimmers. To obtain the correct alignment 
proceed as follows: 

(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is re- 
ceived. Set the volume control to its maximum 
position. Ground the receiver. 

(b) Connect the output of the test oscillator be- 
tween the first detector control grid and chassis 
ground. Attach an indicating meter, such as is 
illustrated, to the speaker circuit. 

Place the external oscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. The 
output should be set at as low a value as will 
give a convenient indication during adjustment; 
this requirement is important in that the a.v.c. 
action is voided by such a method. Adjust the 
trimmers, C-49, C-48, C-18 and C-17 in order, 
for maximum receiver output. 

(c) 
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R -F and Oscillator Adjustments 

Three trimmers are provided, two for adjustment at 
1720 kc. and one for oscillator line-up at 600 kc. No 
adjustments are required on the medium wave band. 
Locations of the trimmers are shown on Figure 3. 
They should be adjusted in the following manner: 

(a) Connect the output of the modulated Full Range 
Oscillator to the antenna and ground terminals 
of the receiver. Check the position of the dial 
pointer. It should set exactly on the radial line, 
adjacent to the dial reading of 540 when the 
tuning capacitor plates are at full mesh. After 
correcting the dial pointer, place the receiver in 
operation and set the selector at 1720 kc., ad- 
vance the volume control to maximum and turn 
the range switch to its broadcast position. 
Adjust the frequency of the external oscillator 
to 1720 kc. and regulate its output until a 
perceptible indication appears on the output 
indicator. This indication should be held at a 
minimum during the adjustments. The trim- 
mers C44 and C45 should then he tuned to the 
point giving peak receiver output. 

(c) Re -tune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control 
to the point where the incoming oscillator 

(b) 

...,,...lAt- 
1,11 -- 

MAC11- 
fAM. an 

: '5< (0.0/ - . ... . 
<ou L1 ...-. 
INTERNAL CONNECTIONS 

OF SPEAKER 

Figure 4-Loudspeaker Wiring 

signal is received best. This point will not 
always be exactly at 600 on the dial. Then 

adjust the low -frequency trimmer, C40, simul- 
taneously rocking the tuning capacitor slowly 
through the signal until maximum receiver out- 
put results from these combined operations. 
This adjustment must be made irrespective of 
dial calibration. It is advisable to repeat the 
1720 kc. adjustment of the oscillator trimmer 
C44, in order to correct for any change caused 
by the tuning of C40. 

Wave Trap Adjustment 

With receiver in operation using its normal antenna, 
tune the station selector to the point at which the 
intermediate -wave interference is most intense. Then 
adjust the wave -trap trimmer to the point which cause 
maximum suppression of the interference. 

Figure 5-Radiotron Locations 

RADIOTRON SOCKET VOLTAGES 

The various normal operating voltages are given on 
Figure 3. As specified, they are referred to the chassis 
ground. Accuracy of measurements will be a function 
of the internal resistance of the voltmeter used. It is 
advisable to employ a meter having at least 1000 ohms 
per volt, and for each reading use the highest range 
which will give an acceptably accurate reading. Gen- 
eral deviations from the values given, due to line volt- 
age difference, should not be taken as indicating a 
defective condition. The erratic departure from nor- 
mal of a single value or group of values should form 
the basis of circuit diagnosis. 
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T 5-2 REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION LIST 

PRICE 

RECEIVER ASSEMBLIES 3584 Ring -Oscillator coil retaining ring -Pack, 
4244 Cap -Contact cap -Package of S $0.20 age of 5 $0.40 
3861 Capacitor -Adjustable capacitor (C40).... .78 3623 

3942 
Shield -Oscillator coil shield 
Shield First detector 

.30 
5094 
5151297 

42 

Capacitor -SO MMfd. (C8) 
7) 

Capacitor -400 MMfd. (C2 
Capacitor-320 MMfd. (C27) 

20 

.20 

.30 3782 

- and output Radiotron 
shield 

Shield -Second detector Radiotron shield 
18 

.26 

4881 Capacitor -3400 MMfd. (C24) 20 7487 Shield-I.F. Radiotron shield .25 

4868 Capacitor -0.005 Mfd. (C25, C32) .20 5186 Shield-I.F. Transformer shield .28 

11315 Capacitor -0.015 Mfd. (C28) 20 3858 Socket -Dial lamp socket .26 

4906 Capacitor -0.017 Mfd. (C31) 25 4784 Socket -4 -contact Radiotron socket .15 

4836 Capacitor -0.05 Mfd. (CS, C19) 30 4785 Socket -6 -contact output Radiotron socket. .15 

4841 Capacitor -0.1 Mfd. (C10, C20, C30) .22 4786 Socket-6contact Radiotron socket .15 

3597 Capacitor -0.25 Mfd. (C29, C38) .40 4787 Socket -7 -contact Radiotron socket .15 

3796 Capacitor -4.0 Mfd. (C26) 60 5053 Switch -Range switch (S2) .50 
4428 Capacitor -8.0 Mfd. (C36) 1.05 4905 Switch -Tone control switch (S6) .30 
7790 
7589 

Capacitor -10.0 Mfd. (C35) 
Capacitor Pack -Comprising two 4.0 Mfd. 

1.05 4900 Transformer -First intermediate frequency 
, L10, C17, L9 transformer -(L9, C18) 2.25 

capacitors (C16, C34) 1.64 11477 Transformer -Second intermediate fre- 
4358 Clamp -Capacitor mounting clamp for quency transformer (L11, L12, C23, 

Stock No. 4428 and No. 7790 .15 C48, C49, R8) 2.02 
5051 Coil -Antenna coil (L1, L2, C5, R2) 1.28 4898 Transformer -Power transformer -105.125 
SOSO Coil -Oscillator coil (L4, L6) .56 volts -25-60 cycles 5.55 

11475 Condenser -2 -gang variable tuning con- 4897 Transformer -Power transformer -105.125 
denser (C6, C9, C44, C45) 3.25 volts -50.60 cycles (Ti) 3.98 

11476 Drive -Variable condenser drive .65 4899 Transformer -Power transformer -105 
3708 Resistor -600 Ohm -Carbon type -1/4 watt 125/200-240 volts -40-60 cycles 4.05 

(R4, R7) -Package of 5 1.00 11479 Trap -Wave trap (L15, C47) 1.02 
4436 Resistor -5000 Ohm -Carbon type -I/4 4429 Volume Control -(R9, 51) 1.40 

2240 
watt (R12) -Package of 10 

Resistor -30,000 Ohm -Carbon type -1 2.00 REPRODUCER ASSEMBLIES 

watt (RS) .22 9587 Coil -Field coil, magnet and cone support 
3602 Resistor -60,000 Ohm -Carbon type -%4 (L14) 2.18 

watt (R3, RI s, R16) -Package of 5... 1.00 9588 Cone -Reproducer cone (L13) -Package of 
3118 Resistor -100,000 Ohm -Carbon type -1/4 S 3.55 

watt (R2) -Package of 5 1.00 5118 Connector -3 -contact male connector for 
3116 Resistor -200,000 Ohm -Carbon type -1/4 reproducer cable .25 

watt (R13) -Package of S 1.00 5119 Connector-3contact female connector for 
6186 Resistor -500,000 Ohm -Carbon type -%4 reproducer cable .25 

watt (R14) -Package of 5 1.00 9586 Reproducer -Complete 5.95 
4783 Resistor -1,100,000 Ohm -Carbon type- 4893 Transformer -Output transformer (T2) 1.48 

6242 
1/4 watt (R6) -Package of 5 

Resistor -2 Megohm-Carbon type -/4 1.00 
MISCELLANEOUS ASSEMBLIES 

watt (R10, R11) -Package of 5 1.00 11835 Dial -Station selector dial scale .32 
4721 Resistor -Tapped resistor -One 500 Ohm, 11478 Indicator -Station selector indicator pointer .12 

two 5,000 Ohm, and one 10,000 Ohm 4340 Lam Station selector dial lamp -Package 
sections (R17, R18, R19, R20) .88 of S .60 , 
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RCA VICTOR MODELS T 6-1 and C 6-2 

Six -Tube, Three -Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

Electrical Specifications 

RADIOTRON COMPLEMENT 
(1) 
(2) 

RCA -6A8 
RCA -6K7 

First Detector- Oscillator 
Intermediate Amplifier 

(4) 
(5) 

RCA -6F5 
RCA -6F6 

Audio Voltage Amplifier 
Audio Power Amplifier 

(3) RCA -6H6 Second Detector-A.V.C. (6) RCA -80 Full Wave Rectifier 

FREQUENCY RANGES 
Band A. 540- 1625 kc. 
Band B 1625- 5700 kc. 
Band C. 5700-18000 kc. 

Intermediate Frequency 

ALIGNMENT F 

Band A 
Band B. 

Band C 

REQUENCIES 
600 kc. (osc.), 1400 kc. (osc., ant.) 

None required 
18000 kc. (osc., ant.) 

460 kc. 

POWER SUPPLY RATINGS 
Rating A 
Rating B. 
Rating C 100- 
POWER OUTPUT 
Undistorted 2 0 watts 
Maximum. 4 5 watts 

105--125 volts, 
105-125 volts, 

130/140-160/195-250 volts, 

LOUDSPEAKER 
Type. 
Voice Coil Impedance 

Mechanical Specifications 

50-60 cycles, 85 watts 
25--60 cycles, 90 watts 
40-60 cycles, 85 watts 

Electrodynamic 
2 25 ohms -400 cycles 

Chassis Base Dimensions 12 inches x 7 inches x 21/4 inches 
Tuning Drive Ratio 10 to 1 and 50 to 1 

MODEL T 6-1 
Height 191/4 inches 
Width 135/8 inches 
Depth 81/4 inches 

Weight (Net) 201/4 pounds 
Weight (Shipping) 2"12 pounds 

MODEL C 6-2 
Height. 371/4 inches 
Width 235/á inches 
Depth 11 inches 

Weight (Net) .. 43 pounds 
Weight (Shipping) 56 pounds 

General Features 

These two models each employ the same six -tube 
chassis. They have the new metallic tubes. The tun- 
ing -range is from 540 to 18,000 kc. The coverage in- 
cludes domestic broadcast, police, aircraft and amateur 
services and also the important foreign shortwave 
broadcast bands at 49, 31, 25, 19 and 16 meters. 
Chassis features include automatic volume control, 
high frequency tone control, antenna wave trap and 
audio tone compensation. A high level of output is 
available from the receiver for reproduction by the 
electrodynamic loudspeaker. The table model (T 6-1) 

uses an 8 -inch dynamic speaker and the console model 
(C 6-2) uses an improved 12 -inch dynamic speaker. 
The tuning dial is an illuminated semi -airplane type. 
Positions of the range selector knob are marked on 
the control panel to show which tuning band is in 
use. The tuning control is of the dual -ratio type, 
which permits rough tuning through a 10-1 drive ratio 
and vernier tuning through a 50-1 drive ratio. The 
latter is especially advantageous for accurate tuning 
of the short-wave stations. 
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Circuit Arrangement 
The conventional Superheterodyne type of circuit, 

consisting of a combined first detector -oscillator stage, 
a single i -f stage, a diode detector -automatic volume 
control stage, an audio voltage amplifier stage, an 
audio power output stage and a high voltage rectifier 
power supply stage is used. 

Tuned Circuits 

The antenna coil system consists of a single pri- 
mary and three series connected secondary windings 
to provide the three ranges of tuning. The oscillator 
coil system is similarly wound on a single form. 
A range selector switch (S-3) is used for connecting 
the various sections of these two coil systems into the 
circuit to provide operation on the band desired. The 
coils are tuned by a variable two -section gang con- 
denser having trimmer capacitors in shunt with each 
section. There are additional trimmer capacitors 
across the section of each coil used for Band "A." 
A series trimmer is also associated with the Band "A" 
oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA -6K7 in a transformer -coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i -f transformers (input and out- 
put) is tuned by an adjustable trimmer. 

Detector end A.V.C. 
The modulated signal as obtained from the output 

of the i -f stage is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is transferred to the a -f system for amplifica- 
tion and final reproduction. The d -c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-7, is applied as automatic control grid 
bias to the first detector and i -f tubes through a suit- 
able resistance filter circuit. The second (auxiliary) 
diode of the RCA -6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 
current which flows through resistors R-6, R-7 and 
R-8, thereby maintaining the desired minimum oper- 
ating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 

takes over the biasing function. The cathode and 
anode of the signal-a.v.c. diode have positive poten- 
tial in respect to chassis -ground and cathodes of the 
a.v.c. controlled tubes when no signal is being re- 
ceived. (The cathode of the second detector diode is 

being grounded on later production to simplify manu- 
facture and to minimize the number of component 
parts required. Two resistors, R-9 and R-8, and one 
condenser, C-23, of the first production models have 
accordingly been eliminated as is noted on the sche- 
matic and chassis wiring diagrams.) 

Audio System 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio voltage amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance -capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer -coupled 
into the dynamic loudspeaker. High frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. This capacitor may be cut in 
or out of the circuit as desired by means of a switch 
(S-2). 

Rectifier 
The power required for operation of this receiver 

is supplied through transformerT-1. This transformer 
has an efficient static shield between its primary and 
secondary windings. This shield prevents interference 
which is on the power supply circuit from entering 
the receiver and conversely reduces the tendency of 
the receiver to re -radiate into the power circuit. An 
RCA -80 furnishes the high voltage necessary for 
plate, screen, cathode and grid potentials through a 

brute -force filter. The field winding of the loud- 
speaker is used as a reactor in this filter circuit from 
which it simultaneously receives its magnetizing cur- 
rent. The heaters of all Radiotrons are supplied from 
a low voltage (6.3 volt) winding on the power trans- 
former. One side of this winding is at ground 
potential. 

SERVICE DATA 
The various diagrams of this bulletin contain such 

information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Ratings of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-1, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d -c re- 

sistances only, and when the resistance is less than 
one ohm, no rating is given. 

Alignment Procedure 

Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjustments 
provided in the i -f system, three in the oscillator coil 
system and two in the antenna coil system. Each of 
these trimmers have been accurately adjusted during 
manufacture and should remain properly aligned un- 
less affected by abnormal conditions of climate or 
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have been altered for service purposes. Incorrect 
alignment is usually evidenced by loss of sensitivity, 
improper tone quality and poor selectivity. These in- 
dications will generally be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment 
may be purchased from authorized distributors and 
dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of receiver output during the adjustment 
is necessary to enable the serviceman to obtain an 
accuracy of alignment which is not possible by listen- 
ing to the signal. The RCA Victor Stock No. 9595 
Full Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 

I -F Trimmer Adjustments 

The four trimmers of the two i -f transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator between the control grid 
of the RCA -6A8 first detector tube and chassis - 
ground. Tune the oscillator to 460 kc. Advance the 
receiver volume control to its full -on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers of the second i -f trans- 
former to produce maximum (peak) indicated receiver 
output. Then, adjust the two trimmers of the first i -f 
transformer for maximum (peak) receiver output as 
shown by the indicating device. During these adjust- 
ments, regulate the test oscillator output so that the 
indication is always as low as possible. By doing so, 
broadness of tuning due to a.v.c. action will be 
avoided. It is advisable to repeat the adjustment of 
all i -f trimmers a second time to assure that the inter- 
action between them has not disturbed the original 
adjustment. 

R -F Trimmer Adjustments 

The two trimmers which are at all times directly 
in shunt with the variable tuning condenser necessi- 
tate that the high -frequency range (Band C) be 
aligned first. The range selector switch should, there- 
fore, be turned to its Band C position for the first 
adjustment. The Output Indicator should be left con- 
nected to the output system. Attach the output ter- 
minals of the test oscillator to the antenna and ground 
terminals of the receiver input. 

Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 

mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 
Adjust the test oscillator to 18,000 kc. and 
set the receiver tuning control to a dial read- 
ing of 18,000 kc. 

(b) Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer on the oscil- 
lator section of the variable condenser to the 
point at which it produces maximum indicated 
receiver output. Two points may be found, 
each of which produces such a maximum. The 
one of maximum trimmer capacitance is correct 
and should be used. (The oscillator will be 
460 kc. below the signal frequency at this 
adjustment point.) 

(c) Adjust the trimmer of the antenna section of 
the variable condenser, simultaneously rocking 
the receiver tuning control backward and for - 

(a) 

(f) 

(g) 

Figure 3-Radiotron and Coil Locations 

ward through the 18,000 kc. input signal, 
until maximum receiver output results from 
these combined operations. Rocking of the 
variable condenser will prevent inaccurate ad- 
justment which would otherwise be caused by 
the inter -action between the heterodyne oscil- 
lator circuit and the antenna tuned circuit. 

(d) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1400 kc. Tune the test 
oscillator to this same frequency and regulate 
its output to produce a slight indication on the 
receiver output indicating device. 

(e) Adjust the high frequency trimmers of the 
Band A oscillator and antenna coils, C-10 and 
C-3 respectively, to the points at which each 
produces maximum indicated receiver output. 
Shift the test oscillator frequency to 600 kc. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 
Tune the low frequency trimmer, C-12, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi - 
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mum indicated receiver output results from 
these combined operations. The adjustment of 
C-10 and C-3 should be corrected at 1400 kc. 
to compensate for any changes caused by the 
adjustment of the low frequency oscillator coil 
trimmer. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 4 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within ± 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 
sistance becomes comparable to or less than the cir- 

GND. 0 V. 

3.2V..6.4V 

f 

cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 

Universal Transformer 

The special transformer used on some receive -s of 
this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 6. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110 -volt tap is brought out 
separately for supplying a phonograph motor. 

Wave -Trap Adjustment 
With the receiver in operation using its normal an- 

tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. 
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Figure 5 -Loudspeaker Wiring 
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Figure 6 -Universal Transformer 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

3066 Ohms-Carbon type -1 aattt Rewatt-(R4)-Package 
RECEIVER ASSEMBLIES 

(R24) 
ka e o 1.10 

5237 Bushing -Variable tuning condenser mount- 11400 Resistor -27,000 Ohms -Carbon type -1/4 
ing bushing -Package of 3 $0.43 ,, . watt -(R10) -Package of 5 1.00 

11465 Capacitor -Adjustable capacitor -(C12) .. .48 5029 Resistor -56,000 Ohms -Carbon type -1/4 
11289 Capacitor -50 MMfd.-(C9). .26 watt -(R3) -Package of 5 1.00 
11623 Capacitor -175 MMfd.-(C26). .18 5158 Resistor -220,000 Ohms -Carbon type - 
11290 Capacitor -400 MMfd.-(C2, C6). .25 1/4 watt -(R9)* -Package of 5 1.00 
11622 Capacitor -3000 MMfd.-(C13). .36 11453 Resistor -270,000 Ohms -Carbon type - 
11621 Capacitor -3600 MMfd.-(C11). .38 1/10 watt -(R12) -Package of 5 .75 
11287 Capacitor -4500 MMfd.-(C14). ...... .. .30 11452 Resistor -470,000 Ohms -Carbon type - 
4868 Capacitor -.005 Mfd.-(C29). .. .20 1/10 watt -(R13) -Package of 5 .75 

11395 
4858 

Capacitor -.01 Mfd.-(C24). 
Capacitor -.01 Mfd.-(C25, C27) 

.18 

.25 
11397 Resistor -560,000 Ohms -Carbon type - 

1/10 watt -(R2) -Package of 5 .75 
4906 Capacitor -.017 Mfd.-(C28). .25 11626 Resistor -2.2 Megohms-Carbon type - 
4841 Capacitor -0.1 Mfd.-(C19, C23)* .22 1/4 watt -(R6) -Package of 5 1.00 

11414 Capacitor -0.1 Mfd.-(C15). 20 11603 Shield -Antenna or oscillator coil shield .26 
5170 Capacitor -0.25 Mfd.-(C32). .25 11390 Shield -Intermediate frequency transformer 

11387 Capacitor -10 Mfd.-(C16) .86 shield . .25 
11240 Capacitor -10 Mfd: (C30) 1.08 11383 Shield -Rectifier Radiotron shield .20 
5212 Capacitor -18 Mfd.-(C31) 1.16 11614 Spring -Coil spring for large gears on 

11617 Coil -Antenna coil -(L2, L3, L4, L5, C3 R1) 1.68 variable tuning condenser -Package of 
11618 Coil -Oscillator coil -(L6, L7, L8, L9, 10 .70 

1,10, L11, C10). 2.22 11616 Switch -Range switch -(S3) 1.00 
11612 Condenser -Two -gang variable tuning 11460 Switch -Tone control and power switch - 

condenser -(C4, C5, C7, C8) 3.80 (S1, S2 . .95 
11615 Dial -Station selector dial .60 5238 Terminal )Antenna terminal board, with 
11613 Drive -Variable tuning condenser drive 1.00 clip .14 
11376 Escutcheon -Station selector escutcheon 11388 Transformer -First intermediate frequency 

and crystal .70 transformer -(L12, L13, C17, C18) ... 1.90 
11619 Foot -Chassis mounting foot and bracket 11389 Transformer -Second intermediate fre- 

assembly-Package of 2 .65 quency transformer- (L14, L15, C20, 
11396 Indicator -Station selector indicator pointer .25 C21, C22, R5, R7) 3.02 
5226 Lamp -Dial lamp -Package of 5 .70 11458 Transformer -Power transformer -105.125 

11466 Resistor -Vo I ta g e divider resistor -corn, volts -50.60 cycles -(T 1) 4.85 
prising one 3500 ohm, one 13000 ohm, 11585 Transformer -Power transformer -105.125 
one 85 ohm, one 40 ohm, and one 175 volts -25-50 cycles 7.00 
ohm sections- (R14, R15, R16, R17, 11584 Transformer -Power transformer -100.130, 
R18) . .95 140-160, 195-250 volts -40-60 cycles 5.05 

11624 Resistor -22 Ohms -Flexible type- com 11391 Trap -Wave trap -(L1, Cl) 1.22 
plete with contact cap (R19) .22 11237 Volume Control -(R11) 1.20 

11620 Resistor -220 Ohms -Carbon type -1/10 
watt -(R1) -Package of 5 .75 REPRODUCER ASSEMBLIES 

11283 Resistor -1200 Ohms -Carbon type -1/4 Console Model 
watt -(R8)* -Package of 5 1.00 11232 Board -Terminal board assembly .18 

* R8, R9, C23 used in some models 
''* 8072 Resistor- 33,000 Ohms -Carbon type -I/2 watt -(R4) -Package of 5 1.00 Used in some models. 

3118 Resistor -100,000 Ohms -Carbon type -1/4 watt -(R3) -Package of 5 1.00 Used in some models. 
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REPLACEMENT PARTS (Continued) 

STOCK 
NO 

DESCRIPTION 
LIST 

PRICE 
STOCK 

NO. 
DESCRIPTION 

LIST 
PRICE 

11231 Bolt-Yoke and core assembly bolt and 11231 Bolt-Yoke and core assembly bolt and 
nut .16 nut .16 

8060 Bracket-Output transformer mounting 8060 Bracket-Output transformer mounting 
bracket .14 bracket .14 

11257 Clamp-Cone center suspension clamping 11257 Clamp-Cone center suspension clamping 
nut and screw assembly-Package of 5. .25 nut and screw assembly-Package of 5. .25 

11470 Coil-Field coil-(L16) 2.16 11470 Coil-Field coil-(L16). 2.16 
11469 Coil-Neutralizing coil-(L18). .20 11469 Coil-Neutralizing coil (L18). .20 
11258 Cone-Reproducer cone-(L17)-Package 11235 Cone-Reproducer cone-(L17)-Package 

of 5 3.85 of 5. 3.50 
5118 Connector-Three contact male connector 5118 Connector-Three contact male connector 

for reproducer .25 for reproducer .25 
5119 Connector-Three contact female connector 5119 Connector-Three contact female connector 

for reproducer cable .25 for reproducer cable .25 
9622 Reproducer-Complete '7.16 9621 Reproducer-Complete 6.85 

11253 Transformer-Output transformer-(T2). 1.56 11253 Transformer-Output transformer-(T2). 1.56 
11230 Washer-Binders board "C" washer-used 11230 Washer-Binders board "C" washer-used 

to hold field coil assembly-Package of 5 .18 ro hold field coil assembly-Package of 5 .1S 

REPRODUCER ASSEMBLIES 
Table Model 

11232 Board-Terminal board assembly .18 

(1) 

NOTES 

Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to ex- 
cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the bus lead which connects from the antenna terminal to the wave trap inductance L-1 and 
inserting the condenser between these points. 
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RCA VICTOR MODEL T 6-9 
Six -Tube, Two -Band, A -C, Superheterodyne, Table Receiver 

SERVICE NOTES 

FREQUENCY RANGES 

Broadcast Band (A) 
Shortwave Band (B) 

Electrical Specifications 
ALIGNMENT FREQUENCIES 

540-1850 kc. Broadcast Band (A) 600 kc. and 1720 kc. 
1850-6900 kc. Shortwave Band (B) No Adjustments Required 

RADIOTRON COMPLEMENT 

(1) RCA -6A8 First Detector -Oscillator 
(2) RCA -6K7 Intermediate Amplifier 
(3) RCA -6H6 Second Detector-A.V.C. 

(4) RCA -6F5 
(5) RCA -6F6 
(6) RCA -80 

Audio Voltage Amplifier 
Audio Power Amplifier 

Full Wave Rectifier 

VOLTAGE AND FREQUENCY 

Rating A 105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140-160/195-250 volts, 40-60 cycles 

Power Consumption 

POWER OUTPUT 

Undistorted 
Maximum 

90 watts Intermediate Frequency 460 kc. 

2.0 watts 
4 5 watts 

LOUDSPEAKER 

Type 8 inch, Electrodynamic 
Voice Coil Impedance 2.25 ohms at 400 cycles 

Mechanical Specifications 
Height 171/4 inches 
Width. 1'0/8 inches 
Depth 81/4 inches 
Weight (Net). 1912 pounds 
Weight (Shipping) .24 pounds 
Chassis Base Size 12 inches x 7 inches x 21/2 inches 
Controls (1) H -F Tone Control -Power Switch, (2) Tuning, (:) Volume Control, (4) Range Selector 
Tuning Ratio. 6 to 1 

General Features 

This table -type receiver has many distinctive features. 
It employs the new RCA All -Metal tubes operating in 
a Superheterodyne circuit. The tuning ranges cover 
the standard broadcast band and extend above it to in- 
clude the 49 meter short wave broadcast band. The 
short wave portion of this extensive range also includes 
the channels assigned for police, amateur and aviation 
communication. 

A high -ratio gang condenser drive is provided to 
facilitate accurate tuning. This feature is especially 
valuable for short wave reception. The dial is clearly 

Circuit A 
The first detector and oscillator functions are accom- 

plished in a single tube, an RCA -6A8. The input of this 
tube is coupled to the antenna through a tuned trans - 

graduated and uniformly illuminated. 
Automatic volume control is incorporated in the cir- 

cuit to compensate for fluctuations of signal strength 
due to fading. 

High -frequency tone control enables the listener to 
reduce unavoidable noises and static. 

An adjustable series wave -trap in parallel with the 
antenna input serves to suppress code interference 
which may be encountered in certain localities from 
intermediate frequency radio telegraph signals. 

rrangement 
former. A shunt (series tuned) wave -trap is connected 
across the primary of this transformer to prevent signals 
of intermediate frequency (460 kc) from being intro - 
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duced into the first stage as interference. The two -sec- 

tion gang condenser which tunes the antenna transformer 
secondary and the heterodyne oscillator coil has adjust- 
able trimmers for use in obtaining exact alignment. Each 
of these coils is tapped so that the range switch increases 
the range of tuning by decreasing the amount of induct- 
ance. 

The intermediate frequency stage is coupled to the 
RCA -6A8 and to the RCA -6H6 second detector by 
means of tuned transformers. These transformers are 
adjusted to resonance at 460 kc. by means of trimmers. 

The modulated signal as obtained from the output of 
the i -f system is detected by the RCA -6H6 double diode 
tube. Audio frequency secured by this process is passed 
on to the a -f system for amplification and final repro- 
duction. The d -c voltage, which results from detection 
of the signal, is used for automatic volume control. This 
voltage, which develops across resistor R-8, is applied 
as automatic control grid bias to the first detector and 
i -f tubes through a suitable resistance filter. The second 
diode of the RCA -6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or no 
signal. This auxiliary diode, under such conditions, 
draws current which flows through resistors R-7, R-8 
and R-10, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis -ground and cathodes of the a.v.c.-controlled 
tubes when no signal is being received. 

Manual volume control is by means of an acoustically 

SERVICE 

The various diagrams of this booklet contain such in- 
formation as will be needed to isolate causes for defective 
operation when such develops. The ratings of the re- 
sistors, capacitors, coils, etc., are indicated adjacent to 
the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d -c resist- 
ances only, and when the resistance is less than one ohm, 
no rating is given. 

Alignment Procedure 
There are three alignment trimmers provided in the 

antenna transformer and oscillator coil tuned circuits 
and four are used in the i -f system. All of these have 
been accurately adjusted during manufacture and should 
remain properly aligned unless affected by abnormal con- 
ditions of climate or have been altered for service pur- 
poses. Loss of sensitivity, improper tone quality and 
poor selectivity are the usual indications of improper 
alignment. 

The correct performance of this receiver can only be 
obtained when the aligning has been done with adequate 
and reliable apparatus. The manufacturer of this re- 

ceiver has available for sale through its distributors and 
dealers, a complete assortment of such service equipment 
as may be needed for the alignment operation. These 
instruments are illustrated and described on a separate 

tapered potentiometer connected as a variable coupling 
element between the output of the second detector and 
the first audio control grid. After amplification by the 
RCA -6F5, the audio signal is transmitted by resistance - 
capacitance coupling to the input of the RCA -6F6 
power output stage which in turn is transformer -coupled 
to the dynamic speaker. High -frequency tone control 
is provided by means of a shunt capacitor across the plate 
circuit of the output tube, which may be cut in or out 
of the circuit with a control switch (S3). 

The power supply system consists of a RCA -80 rec- 
tifier tube which is supplied from an efficiently designed 
power transformer and which works into a suitable 
filter. The various potentials required for the plate, 
screen, control grid, and cathode circuits are obtained 
from the output of the filter on a resistance -divider sys- 
tem. The electrodynamic loudspeaker field coil is used 
as a filter reactor. 

Figure 3-Radiotron and Cod Locations 

DATA 
page of this book. 

An oscillator (signal generator), such as the RCA 
Stock No. 9595, is required as a source of the specified 
alignment frequencies. Visual indication of receiver 
output during the adjustment is necessary and should 
be accomplished by the use of an indicator such as the 
RCA Victor Stock No. 4317 Neon Output Indicator. 

The following method of procedure should be followed 
in adjusting the various trimmer capacitors: 

I -F Trimmer Adjustment 

The four trimmers of the two i -f transformers are 
located as shown by Figure 4. Each trimmer must be 
aligned to a basic frequency of 460 ke. To do this, at- 
tach the output indicator across the voice coil or across 
the output transformer primary. Connect the output 
of the test oscillator between the control grid of the 
RCA -6A8 and chassis -ground. Tune the oscillator to 
460 kc. Advance the receiver volume control to its 
full -on position and adjust the receiver tuning control 
to a point within its range where no interference is en- 
countered either from local broadcast stations or from 
the heterodyne oscillator. Increase the output of the 
test oscillator until a slight indication is present on the 
output indicator. Then, adjust the two trimmers of 
the second i -f transformer to produce maximum (peak) 
indicated receiver output. Then, adjust the two trimmers 
of the first i -f transformer for maximum (peak) receiver 
output as shown by the indicating device. During these 
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adjustments, regulate the test oscillator output so that 
the indication is always as low as possible. By doing so, 
broadness of tuning due to a.v.c. will be avoided. It is 
advisable to repeat the adjustment of all i -f trimmers to 
assure that the interaction between them has not dis- 
turbed the original adjustment. 

R -F Trimmer Adjustment 
Calibrate the tuning dial by setting pointer to hori- 

zontal line at low frequency end of broadcast band 
scale while variable condenser is at maximum capacity. 

The output indicator should be left connected to the 
output system. Attach the output of the test oscillator 
between the antenna and ground terminals of the re- 
ceiver input. Adjust the oscillator to 1720 kc. and 
set the receiver tuning control to a dial reading of 1720 
kc. Leave the volume control of the receiver at its maxi- 
mum position. Make sure that the range selector is 
at its broadcast position. Regulate the output of the 
test oscillator until a slight indication is perceptible at 
the receiver output. Then adjust the two trimmers of 
the oscillator and antenna transformer coils (mounted 
on the variable condenser) so that each produces maxi- 
mum (peak) receiver output. After this maximum has 
been accurately obtained, shift the test oscillator to 
600 kc. Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best received. 
Then adjust the receiver oscillator series trimmer, simul- 

2 

RECE 
690. 5V. 

A.C. 

i4. 

GN -D. 

taneously rocking the tuning control backward and for- 
ward through the signal until maximum receiver output 
results from these combined operations. The adjust- 
ment at 1720 kc. should then be repeated to correct 
for any change which may have been caused by the 
oscillator series trimmer adjustment. 

Radiotron Socket Voltages 
Voltage values indicated at the Radiotron socket 

contacts on Figure 4 form a reference basis for test of 
the receiver. It is to be noted that all voltages are 
given with respect to chassis -ground, excepting those 
appearing across the heaters (H -H) . The values shown 
are obtainable when the receiver is in normal operating 
condition with all tubes intact. They do not take into 
account inaccuracy caused by the resistance of the volt- 
meter used for the tests, the lower the voltmeter re- 
sistance, the lower the degree of accuracy. Allowance 
must, therefore, be made, dependent upon the type of 
test instrument used, for the loading effect of the volt- 
meter on the circuit. 

Wave -Trap Adjustment 
With the receiver in operation using its normal an- 

tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. 

4V. 2« 5V -16V. I 5T DET. 6.4 V. 

OUTPUT $ 05C. 

6.4V. 
O , 

342V , +I V: 

3 2V. 

6A 

LATE PRODUCTION 

0 V. Ó.3 V 
2N0 DET. 

Ì $. A.V. C. 
1 

UDI O 

117V.* 

2"-191.E 
TRANSE 

6.4V. 
3 2 \ +1 

>! 1 

7-- 

140V. 

I ?T I.F 
TRANSE 

264V. 

( *) CANNOT BE MEASURED WITH ORDINARY VOLTMETER 
Figure 4-Radiotron Socket Voltages 

Measured at 115 volts, 60 cycle supply-No signal being received 
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Figure 6 -Universal Transformer 

T6-9 REPLACEMENT PARTS 

Total 
Total 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES 11626 Resistor -2.2 Megohms-Carbon type -14 
11468 Bracket -Dial mounting bracket $0.14 watt (R7) -Package of 5 1.00 
11465 Capacitor -Adjustable capacitor -(C10) .. .48 11464 Shield -Antenna or oscillator coil shield .25 
11450 Capacitor -11.5 Mmfd. (C9) .14 11390 Shield -Intermediate frequency transformer 
11289 Capacitor -SO Mmfd. (C6) .26 shield .25 
4297 Capacitor -400 Mmfd. (C2) .30 11383 Shield-Radiotron shield .20 

11449 Capacitor -1350 Mmfd. (C11) .26 11461 Switch -Range switch (Si, S2) .56 
4868 Capacitor -0.005 Mfd. (C12, C23, C26) .. .20 5238 Terminal -Antenna terminal board assembly 
4858 Capacitor -0.01 Mfd. (C24) .25 -with clip, insulation strip and rivets... .14 
4624 Capacitor -0.01 Mfd. (C21) .54 11460 Tone Control -Tone control and power 

11451 Capacitor -0.017 Mfd. (C25) .18 switch (S3, S4) .95 
11414 Capacitor -0.1 Mfd. (C14) .20 11388 Transformer -First intermediate frequency 
4841 Capacitor -0.1 Mfd. (C3, C22*) .22 transformer (L6, L7, C1S, C16) 1.90 
5170 Capacitor -0.25 Mfd. (C17) .25 11389 Transformer -Second intermediate frequen- 

11387 Capacitor -10 Mfd. (C13) .86 cy transformer (L8, L9, C18, C19, C20, 
11240 Capacitor -10 Mfd. (C2'7) 1.08 3.02 
5212 Capacitor -18 Mfd. (C28) 1.16 11458 TrR6forS) Power transformer -105-125 

11462 Coil -Antenna coil (L2, L3) 1.85 volts -50-60 cycles (Ti) 4.85 
11463 Coil -Oscillator coil (L4, LS) 1.65 11585 Transformer -Power transformer -105-125 
11457 Condenser -Two -gang variable tuning con- volts -25-50 cycles 7.00 

denser -complete with mounting bushing 11584 Transformer -Power transformer -100.130/ 
assembly (C4, CS, C7, C8) 3.46 140-160/195-250 volts -40-60 cycles.... 5.05 

11583 Dial -Dial scale .40 11391 Trap -Wave trap (LI, C1) 1.22 

12042 Drive -Vernier drive for tuning condenser .35 11459 Volume Control (R9) 85 

11467 
5226 

Indicator -Station selector indicator pointer 
Lamp -Dial lamp -Package of 5 

.10 
.70 

REPRODUCER ASSEMBLIES 

11466 Resistor -Voltage divider resistor -compris- 11232 Board -Terminal board assembly with two 
ing one 3,500 ohm, one 13,000 ohm, one lead wire clips .18 
85 ohm, one 40 ohm and one 175 ohm 11231 Bolt -Yoke and core assembly bolt and nut. .16 
sections (RS, R13, R14, R1S, R16) .9S 8060 Bracket -Output transformer mounting 

6135 Resistor -2'70 Ohms -Carbon type -1/4 bracket .14 
watt (R1) -Package of S 1.00 11257 Clamp -Cone center suspension clamping 

11283 Resistor Ohms nut and screw assembly -Package of 5... .25 -1200 -Carbon type -1/4 
watt (R17*) -Package of 5 1.00 11470 Coil -Field coil (L12) 2.16 

11454 Resistor -6800 Ohms -Carbon type -1/4 11469 Coil -Neutralizing coil (L11) .20 
watt (R3) -Package of 5 1.00 11235 Cone -Reproducer cone (L10) -Package 

3066 Resistor -12,000 Ohms -Carbon type -1 of S 3.50 
watt (R4) -Package of 5 1.10 5118 Connector -Three -contact male connector 

5029 Resistor -56,000 Ohms -Carbon type -1/4 for reproducer .25 
watt (R2) -Package of 5 1.00 5119 Connector -Three -contact female connector 

11453 Resistor -270,000 Ohms -Carbon type- for reproducer cable .25 
1/10 watt (R11) -Package of S .'75 9621 Reproducer -Complete 6.85 

11452 Resistor -470,000 Ohms -Carbon type- 11253 Transformer -Output transformer (T2) 1.56 
1/10 watt (R12) -Package of S .75 11230 Washer -Binders board "C" washer -Used 

5158 Resistor -220,000 Ohms -Carbon type -1/ to hold field coil assembly -Package of 5. .18 
watt (RIO*) -Package of 5 1.00 

* C-22, R-10 and R-17 used in some modeló 
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FREQUENCY RANGES 
Band A 540. 1,625 kc. 
Band B 1,625- 5,700 kc. 
Band C 5,700-18,000 kc. 

RCA VICTOR MODELS T 7-5 and C 7-6 

Seven -Tube, Three -Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

Electrical Specifications 
ALIGNMENT FREQUENCIES 
Band A....600 kc. (osc.), 1,400 kc. (osc., det., ant.) 
Band B .None required 
Band C 18,000 kc. (osc., det., ant.) 

Intermediate Frequency 460 kc. 

RADIOTRON COMPLEMENT 
(1) RCA -6K7 Radio -Frequency Amplifier (5) RCA -6F5 Audio Voltage Amplifier 
(2) RCA -6A8. First Detector -Oscillator (6) RCA -6F6 Audio Power Amplifier 
(3) RCA -6K7 .Intermediate Amplifier (7) RCA -80 Full -Wave Rectifier 
(4) RCA -6H6 Second Detector-A.V.C. 

POWER SUPPLY RATINGS 
Rating A 105-125 Volts, 
Rating B 105-125 Volts, 
Rating C 100-130/140-160/195-250 Volts 

POWER OUTPUT 
Undistorted 2 25 Watts 
Maximum. 5 0 Watts 

Tuning Drive Ratios 

LOUDSPEAKER 
Type 
Voice Coil Impedance 

Mechanical Specifications 

50-60 Cycles, 100 Watts 
25-60 Cycles, 10.5 Watts 

, 40-60 Cycles, 105 Watts 

.Electrodynamic 
2.25 ohms at 400 cycles 

Chassis Base Dimensions 

MODEL T 7-5 
Height 19%8 inches 
Width. - 15%8 inches 
Depth 938 inches 
Weight (Net). 
Weight (Shipping) 
Operating Controls 

137A inches 
10 -to -1 and 50 -to -1 

x 758 inches x 21/2 inches 

MODEL C 7-6 
38 inches 
24 inches 
11 inches 

301/2 pounds 
36 pounds 

(1) Volume, (2) Tuning, (3) 

General Features 

These two models each employ the same seven -tube 
chassis. They have the new metal tubes. The tun- 
ing range is from 540 to 18,000 kc. The coverage in- 
cludes domestic broadcast, police, aircraft and amateur 
services and also the important foreign short-wave 
broadcast bands at 49, 31, 25, 19, and 16 meters. 
Chassis features include automatic volume control, 
3 -point tone control, antenna wave trap, and audio 
tone compensation. A high level of output is avail- 
able from the receiver for reproduction by the electro- 
dynamic loudspeaker. The table model (T 7-5) uses 
an 8 -inch dynamic speaker and the console model 

491/2 pounds 
64 pounds 

Range Selector, (4) Power Switch -Tone 

(C 7-6) uses an improved 12 -inch dynamic speaker. 
The tuning dial is an illuminated semi -airplane type. 
Each band is distinctively marked with a separate color 
for each band. Positions of the range selector knob 
are plainly marked on the control panel with letters 
indicating each band position placed over color strips 
corresponding to the band colors on the dial. The 
tuning control is of the dual -ratio type, which per- 
mits fast tuning through a 10 -to -1 drive ratio and 
vernier tuning through a 50 -to -1 drive ratio. The 
latter is especially advantageous for accurate tuning 
of the short-wave stations. 
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Circuit Arrangement 
The conventional Superheterodyne type of circuit, 

consisting of an r -f stage, a combined first-detector- 
oscillator stage, a single i -f stage, a diode -detector 
-automatic -volume -control stage, an audio voltage 
amplifier stage, an audio power output stage and a 
high -voltage rectifier power -supply stage, is used. 

Tuned Circuits 

The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series - 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is simi- 
larly wound on a single form. A range selector switch 
(S-1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three -section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section 
of each coil used for Band "A." A series trimmer is 
also associated with the Band "A" oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA -6K7 in a transformer -coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i -f transformers (input and out- 
put) is tuned by an adjustable trimmer. 

Detector end A.V.C. 

The modulated signal as obtained from the output 
of the i -f stage is detected by an RCA -6116 twin - 
diode tube. The audio frequency secured by this 
process is transferred to the a -f system for amplifica- 
tion and final reproduction. The d -c voltage which 
results from detection of the signal is used for auto- 
matic volume control.. This voltage, which develops 
across resistor R-8, is applied as automatic control -grid 
bias to the r -f, first -detector, and i -f tubes through a 
suitable resistance filter circuit. The second (auxiliary) 
diode of the RCA -6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 

current which flows through resistors R-8 and R-9, 
thereby maintaining the desired minimum operating 
bias on such tubes. On application of signal energy 
above a certain level, however, the auxiliary bias - 
diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 

Audio System 

The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio -voltage -amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance -capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer -coupled 
into the dynamic loudspeaker. High -frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech -music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S-2). 

Rectifier 

The power required for operation of this receiver 
is supplied through transformer T-1. This transformer 
has an efficient electrostatic shield between its primary 
and secondary windings. This shield prevents inter- 
ference which is on the power -supply circuit from 
entering the receiver and conversely reduces the ten- 
dency of the receiver to re -radiate into the power cir- 
cuit. An RCA -80 furnishes the d -c voltages neces- 
sary for plate, screen, cathode, and grid potentials. 
The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. The heaters of all 
Radiotrons are supplied from a low voltage (6.3 volt) 
winding on the power transformer. One side of this 
winding is at ground potential. 

SERVICE DATA 

The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-1, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d -c re- 
sistances only. Resistances of less than one ohm are 
generally omitted. 

Alignment Procedure 
Precise alignment is vital to the proper functioning 

of this receiver. There are four trimming adjustments 
provided in the i -f system, three in the oscillator coil 
system, two in the detector coil system, and two in 
the antenna coil system. Each of these trimmers has 
been accurately adjusted during manufacture and 
should remain properly aligned unless affected by ab- 
normal conditions of climate or have been altered for 
service purposes. Incorrect alignment is usually evi- 
denced by loss of sensitivity, improper tone quality, 
and poor selectivity. These indications will generally 
be present together. 
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The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distribu- 
tors and dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by lis- 
tening to the signal. The RCA Victor Stock No. 9595 
Full -Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 

I -F Trimmer Adjustments 

The four trimmers of the two i -f transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator between the control -grid 
of the RCA -6A8 first detector tube and chassis - 
ground. Tune thé oscillator to 460 kc. Advance the 
receiver volume control to its full -on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers, C-25 and C-26, of the 
second i -f transformer to produce maximum (peak) 
indicated receiver output. Then, adjust the two trim- 
mers, C-23 and C-24, of the first i -f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication is 
always as low as possible. By doing so, broadness of 
tuning due to a.v.c. action will be avoided. It is ad- 
visable to repeat the adjustment of all i -f trimmers a 
second time to assure that the inter -action between 
them has not disturbed the original adjustment. 

R -F Trimmer Adjustments 

The seven trimmers associated with the r -f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figure 3. The three trimmers which 
are at all times directly in shunt with the variable tun- 
ing condenser necessitate that the high -frequency 
range (Band C) be aligned first. The range selector 
switch should, therefore, be turned to its Band C posi- 
tion for the first adjustment. The Output Indicator 
should be left connected to the output system. Attach 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver. 

Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 

mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the orizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 
(a) Adjust the test oscillator to 18,000 kc. and 

set the receiver tuning control to a dial read- 
ing of 18,000 kc. 
Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-20, on the 
oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capaci- 
tance is correct and should be used (The 
oscillator will be 460 kc. below the signal fre- 
quency at this adjustment, point.) 

(c) Adjust the trimmer, C-12, of the detector sec 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 kc. input sig- 
nal, until maximum receiver output results 

(b) 

ORNER' 
G9 
1a0o,4K.0 

2WD 
A.V.G. 

I.F. 
AMP. 

1,400K C. OSC. (C-15) ADJ. CENTER REAR OF CHASSIS 

Figure 3-Radiotron and Coil Locations 

from these combined operations. Rocking of 
the variable condenser will prevent inaccurate 
adjustment which would otherwise be caused 
by the inter -action between the heterodyne 
oscillator circuit and the detector tuned circuit. 

(d) With the receiver tuning control set to 18,000 
kc. adjust the trimmer, C-6, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver output. 

(e) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 kc. and regulate its output 
to produce a slight indication on the receiver 
output indicating device. 
Adjust the high frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-15, C-9, and C-4 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 
Shift the test oscillator frequency to 600 kc. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 

(f) 

(g) 
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(h) Tune the low frequency trimmer, C-18, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 
mum indicated receiver output results from 
these combined operations. The adjustment of 
C-20, C-12, and C-6 should be corrected at 
18,000 kc. as in (b), (c), and (d); also C-15, 
C-9, and C-4 should be corrected at 1,400 kc. 
as in (f) to compensate for any changes caused 
by the adjustment of the low frequency oscil- 
lator coil trimmer. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 4 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within ± 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 

sistance becomes comparable to or less than the cir- 
cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 

Universal Transformer 
The special transformer used on some receivers of 

this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 6. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110 -volt tap is brought out 
separately for supplying a phonograph motor. 

Wave -Trap Adjustment 

With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. This 
trimmer is adjusted to 460 kc. during manufacture, 
however, local conditions may require a readjustment, 
depending upon the interfering frequency. 
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Insist on genuine factory tested parts, which are readily identified 

PARTS 

RECTIFIER 
FILAMENT 
5 VOLTS 

and may be purchased from authorized dealers. 

STOCK 
No. D DESCRIPTION LIST 

PRICE 
STOCK 
No. DESCRIPTION 

LIST 
PRICE 

RECEIVER ASSEMBLIES 11369 Resistor -12 ohms-flexible type coma 
plete with contact cap (R22) 5237 Bushing-Variable t u n i n g condenser .22 

mounting bushing assembly-Package 11324 Resistor -560 ohms-Carbon type -1/4 
of 3 $Q.43 watt-(R24)-Package of 5 1.00 

11350 Cap-Contact cap-Package of 5 .20 3066 Resistor -12,000 ohms-Carbon type -1 
11465 Capacitor-Adjustable capacitor-(C18). .48 watt-(R5)-Package of 5 1.10 
11289 
5116 

Capacitor --50 MMfd.-(C37). 
Capacitor -175 MMfd.-(031)... ... ... 

.26 

.18 
11322 Resistor -39,000 ohms-Carbon type - 

1/4 watt-(R10)-Package of 5 1.00 
11290 Capacitor -400 MMfd.-(C2, C7, C13, 11282 Resistor -56,000 ohms-Carbon type- 

C38) .25 1/10 watt-(R19)-Package of 5... .75 
11401 
4868 

Capacitor -4000 MMfd.-(C3) .... 
Capacitor-.005 Mfd.-(C29, C34) 

.38 

.20 
11365 Resistor -82,000 ohms-Carbon type - 

1/4 watt-(R23)-Package of 5 1.00 
4906 

11395 
Capacitor-.017 Mfd.-(C33) 
Capacitor-.01 Mfd.-(C28) 

.25 

.18 
11323 Resistor -270,000 ohms-Carbon type - 

1/4 watt-(R13)-Package of 5 1.00 
4858 
4839 

Capacitor-.01 Mfd.-(C32) ... 
Capacitor-O.1 Mfd.-(C11) 

.25 

.28 
11172 Resistor -470,000 ohms-Carbon type - 

1/4 watt-(R14)-Package of 5 1.00 
4841 
5170 

Capacitor -0.1 Mfd.-(C21) 
Capacitor -0.25 Mfd.-(C8) 

.22 

.25 
11397 Resistor -560,000 ohms-Carbon type - 

1/10 watt-(R2, R4)-Package of 5.. .'75 
11240 
11387 

Capacitor -10 Mfd.-(C36) 
Capacitor -10 Mfd.-(C22) 

1.08 
.86 

11626 Resistor -2.2 megohms-Carbon type - 
1/4 watt-(R9)-Package of 5 1.00 

5212 Capacitor -18 Mfd.-(C35) 1.16 11603 Shield-Antenna or detector coil shield.. .26 
5238 Clip-Antenna terminal board with clip, 11604 Shield-Oscillator coil shield .24 

insulating strip and rivets .14 11383 Shield-Rectifier Radiotron shield .20 
11600 Coil-Antenna coil-(L2, L3, L4, L5, 11390 Shield-Intermediate frequency trans, 

C4, R1) 1.78 former shield .25 
11601 Coil-Detector coil-(L6, L7, L8, L9, 11199 Socket-Dial lamp socket .14 

C9, R3) 1.78 4794 Socket -4 -contact rectifier Radiotron 
11602 Coil-Oscillator coil-(L10, L11, L12, socket .15 

L13, L14, L15, C15, C16) 2.15 11198 Socket -7 -contact 6K7-6F5-or 6H6 
11385 Condenser-Three gang variable tuning Radiotron socket .15 

condenser-(C5, C6, C11, C12, C19, 11196 Socket -8 -contact 6A8 or 6F6 Radiotron 
C20) 5.02 socket .15 

11673 Dial-Station selector dial .78 11386 Switch-Range switch-(S1) 1.16 
11394 Foot-Chassis foot assembly-Package of 11392 Switch-Tone control and power switch 

2 .70 assembly-(S2, S3) 1.14 
11396 Indicator-S t a t i o n selector indicator 11388 Transformer-First intermediate frequency 

pointer .25 transformer-(L16, L17, C23, C24) 1.90 
5226 Lamp-Dial lamp-Package of 5 .70 11389 Transformer-Second intermediate fre- 

11393 Resistor-Voltage divider resistor-corn- quency transformer-(L18, L19, C25, 
prising one 3,500 ohm and one 13,000 C26, C27, R7, R8) 3.02 
ohm sections-(R15, R20) .74 11384 Transformer-Power transformer -105- 

`11329 Resistor-Voltage divider resistor-com- 125 volts -50-60 cycles-(T1) 4.65 
prising one 148 ohm, one 32 ohm and 11725 Transformer-Power transformer -105 - 
one 85 ohm sections-(R16. R17, R18) .52 125 volts -25-50 cycles 6.60 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. 

DESCRIPTION 
LIST 

P PRICE 
STOCK 
No. DESCRIPTION 

LIST 
PRICE 

11727 Transformer -Power transformer -105- 11233 Coil -Neutralizing coil -(L21)... .30 
130, 140-160, 195-250 volts -40.60 11235 Cone -Reproducer cone -(L20) -Pack - 
cycles . 6.60 age of 5 3.50 

1I391 Trap -Wave trap -(L1, Cl) 1.22 5119 Connector -3 -contact female connector 
11237 Volume Control -(R11) 1.20 for reproducer cable .25 

MISCELLANEOUS ASSEMBLIES 5118 Connector -3 -contact male connector for 
11376 Escutcheon -Station selector escutcheon reproducer .25 

and crystal .70 9618 Reproducer -Complete .. 6.40 
11582 Knob -Range switch knob -Package of 11253 Transformer -Output transformer -(T2) 1.56 

5 .50 11230 Washer -"Binders hoard" "C" washer - 
11610 Knob -Station selector knob assembly- used to hold field coil securely -Pack - 

comprising one small and one large age of 5 .18 
knob -Package of 5 1.00 REPRODUCER ASSEMBLIES 

11347 Knob -Volume control or tone control (Console Model) 
knob -Package of 5 .75 11232 Board -Terminal board assembly with two 

11210 Screw -Chassis mounting screw assembly lead wire clips .18 
-Console Model -Package of 4 .28 11231 Bolt -Reproducer yoke and core assembly 

11377 Screw -Chassis mounting screw assembly bolt and nut .16 
-Table Model -Package of 4 .12 8060 Bracket -Output transformer mounting 

11349 Spring -Retaining spring for knobs, Stock bracket .14 
No. 11347, No. 11582 and small knob 11257 Clamp -Cone center suspension clamping 
in Stock No. 11610 -Package of 5... .15 nut and screw assembly -Package of 5 .25 

4982 Spring -Retaining spring for large knob 11254 Coil -Field coil -(L22) 2.00 
in Stock No. 11610 -Package of 10.. .26 11233 Coil -Neutralizing coil -(L21) .30 

REPRODUCER ASSEMBLIES 11258 Cone -Reproducer cone -(L20) -Pack - 
(Table Model) age of 5 3.85 

11232 Board -Terminal board with two lead 5118 Connector -3 -contact male connector for 
wiré clips .18 reproducer .25 

11231 Bolt -Yoke and core assembly bolt and 5119 Connector -3 -contact female connector 
nut .16 for reproducer cable .25 

8060 Bracket -Output transformer mounting 9619 Reproducer -Complete 6.05 

bracket .14 11253 Transformer -Output transformer -(T2) 1.56 
11257 Clamp -Cone center suspension clamping 11230 Washer -"Binders board" "C" washers - 

nut and screw assembly -Package of 5 .25 used to hold field coil securely -Pack - 
11254 Coil -Field coil -(L22) 2.00 age of 5 .18 

*THE FOLLOWING ARE USED IN SOME MODELS: 

8072 Resistor -33,000 ohms -Carbon type -1/2 
watt -(R5) -Package of 5 

3118 Resistor -100,000 ohms -Carbon type - 
1/4 watt -(R19*) -Package of 5 

(1) 

1.00 

1.00 

NOTES 

Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to ex- 
cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the lead which connects from the antenna terminal to the wave trap inductance L-1 and 
inserting the condenser between these points. 
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RCA VICTOR MODELS T 8-14 and C 8-15 
Eight -Tube, Three -Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
FREQUENCY RANGES 

Band A 540- 1800 kc. 
Band B 1800- 6000 kc. 
Band C 6000-18000 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 
(6) RCA -6F5 Audio Amplifier 
(7) RCA -6F6 Power Output Amplifier 
(8) RCA -5Z3 Full Wave Rectifier 

VOLTAGE AND FREQUENCY 

Rating A 105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140-160/195-250 volts, 40-60 cycles 

Power Consumption 105 watts 

Undistorted Output 2 watts 

Maximum Output 41/2 watts 
C 8.15-12 inch, Electrodynamic 
T 8-14-- 8 inch, Electrodynamic 

Voice Coil Impedance 21/4 ohms at 400 cycles 

Intermediate Frequency 460 kc. 

ALIGNMENT FREQUENCIES 

Loudspeaker 

Band A 600 kc. (osc), 1720 kc. (osc, ant, det) 
Band B 6132 kc. (osc, ant, det) 
Band C 18000 kc. (osc, ant, det) 

MECHANICAL SPECIFICATIONS 

MODEL T 8.14 MODEL C 8.15 
Height 197/8 inches 39 inches 
Width 16 inches 251/4 inches 
Depth 113/4 inches 121/4 inches 
Weight (Net) 35 pounds 52 pounds 
Weight (Shipping) 41 pounds 68 pounds 

GENERAL FEATURES 

These two instruments are alike in chassis construc- 
tion and design. The table model employs an 8 inch 
loudspeaker while the console model uses a 12 inch 
unit. The following features are of outstanding inter- 
est:- 
Metal Tubes 

This receiver uses the new metal tubes which are 

much smaller in size than the corresponding glass types. 
The high frequency efficiency of these metal tubes is 
greater, because of; the shorter lengths of leads, lesser 
interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have a 
standardized arrangement of connecting prongs. 

397 



00aöboo615b6baoo 
lr 

398 



H 
lU 

gá 

- 1_.: 1i:' 
) 

N11Y0 

TM 

M0111A 

?äg 

399 



Dial Drive 
An open face airplane type of dial is used. Each 

scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 

Tuning Condenser 
The variable tuning condenser is supported by a 

new design of shock -proof mount which has been de- 
veloped by our engineers to prevent chassis vibration 
from producing audio frequency "howl". 

Plug -In Loudspeaker 

A readily detachable plug type of connection is 
used in the chassis to loudspeaker cable. This permits 
ready removal for service. 

CIRCUIT FEATURES 

The circuit is based upon the Superheterodyne prin- 
ciple. The three ranges of tuning are covered by three 
sets of coils. A single r -f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i -f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA -6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA -6F5, and the output, an RCA -6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA -5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows:- 

Oscillator 

The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the line voltage varies or the 
receiver heats. The action of the circuit is such that 
when the cathode emission tends to change with line 
voltage or because of other reasons, the variation of 
voltage drop in the plate and screen resistor restores 
the operating characteristics of the tube to normal and 
thus maintains constancy of the generated signal. 

art RkAf cowN[crioÑS 
Of SPfAKCP 

Figure 3-Loudspeaker Wiring 

First Detector 
This stage has unusually good high frequency mixing 

efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 
arrangement of the grids prevents degenerative diffi- 

culties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator and has no d -c bias. 

Compensated Volume Control 
The variation in response of the human ear with 

different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 

Range Switch 
The band change switch has several functions. It 

exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as well as long 
wave reception. 

Tone Control 
Provision is included for variable reduction of high 

frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 

Power System 

The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 

Detection and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r -f, first detector and i -f tubes through suitable 
resistance -capacitance filter circuits. The second diode 
of the RCA -6H6 is used to supply residual bias for 
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these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 

tubes. On application of signal energy above a certain 
low level, however, the auxiliary bias diode ceases to 
draw current and the a.v.c. diode takes over the biasing 
function. 

SERVICE DATA 

The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d -c resistances only 
and where the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 

Alignment Procedure 

There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i -f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible and the time required is 
lessened. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of each shield can for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 

lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments re 
quired :- 
WAND SIGNAL TRIMMER 

{Brass Decrease 
Iron Decrease 

{Brass Increase 

Iron Decrease 

Brass Decrease 
" Increase 

{ Iron Increase " " " ' 
. 

None 

Decrease 

ANT. 
COIL 

DEE 
COIL 

AUDIO 

AMPL. 

.lu 'RECT. 
DE7. 

Figure 4-Coil and Radiotron Locations 

(I) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode -Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the "0" or ground terminal to the chassis. 
The "Ext. Sync." terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 
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Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 

TO DETECTOR-., 
OUTPUT 

TO CHASSIS 
GROUND 

SHIELD 

110-120V. 
50-60^, 

110-120 V. 
5O-60^. 

VERTICAL INPUT 

4 

TMV-122- B 
CATHODE RAY 

OSCILLOGR A PH 

0 

TMV-128-A 
FREQUENCY MODULATOR 

1ST DEI, 
lar IX, OR 

Eno I.F. TUBE 

RECEIVER 
CHASSIS 

.001 MFD. 

0 

' pp 
CABLE , 

TMV-97-C 
TEST OSCILLATOR 

Figure 5-Alignment Apparatus Connections 

on the Oscillograph screen will be of sufficient size as 
to be accurately observable. Proceed further as fol- 
lows :- 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band "A" and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
"B" amplifier to "Timing" and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to "Int." Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 

(h) Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 kc. and set its 
modulation switch to "On". Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo - 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i -f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 
sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 

in operation and interconnected with the Full 
Range Oscillator by means of the special shielded 
patch cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its "Lo" position and turn the 
Oscillator modulation switch to "Off". Change 
the timing control of the Oscillograph to "Ext." 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
so as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
540 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately %2 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re -adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 
necessary to keep the oscillographic image as low as 
is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:- 

Calibration 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
'the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 

402 
r, - 



(a) 
Band A 

With the receiver range switch in its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on "Int." for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to "Ext." and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to "Off" 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves show on 
the Oscillograph and become coincident at their 
highest points. Adjust the trimmers C-20, C-10 
and C-3 again, setting each to the point which 

produces the best coincidence and maximum 
amplitude of the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200-400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being "wobbled" by the Frequency Modulator 
to produce the same effect. 
After completing this adjustment the trimmer 
C-20 should be re -aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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Band B 

(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillograph 
should be adjusted for "Int." timing. Then 
adjust the oscillator trimmer C-18 to the point 
at which maximum amplitude of the image is 
obtained. Two positions will be found for 
this trimmer which gives such a maximum. The 
one of least capacitance is correct and should 
be used. This can be checked by tuning the 
"image" signal, which will be received at 5212 
kc. on the dial if the adjustment of C-18 has 
been properly made. An increase in test Oscil- 
lator output may he necessary for this test, how- 
ever, its frequency should not be changed from 
6132 kc. nor any trimmer adjustments made on 
the receiver. 

(h) Return the station selector to the 6132 kc. 
reading and align the detector, and antenna 
coil trimmers, C-9 and C-2 respectively, for 
maximum (peak) output as shown by the 
Oscillograph. No further adjustments are to 
be made on this band. 

Band C 
(a) Turn the range switch of the receiver to its 

Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modulation 
"On" and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper "image" signal by 
tuning the receiver to 17,080 kc. The 18,000 
kc. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the "image"'. No adjustments should be made 
during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 

(2) ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 

across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

I -F Alignment 
Connect the test Oscillator to the control grid cap of 

the i -f tube. Advance the volume control of the receiver 
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Figure 7-Universal Power Transformer Connections 

to its full -on position. Tune the test Oscillator accurately 
to 460 kc, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscillator 
output during this adjustment so that the output indi- 
cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re -connect the Oscillator so that it will feed into the 
control grid circuit of the RCA -6L7 first detector. 
Then tune the first i -f transformer trimmers C-24 
and C-25 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna -ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac- 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 ke, signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
output results from the combined operations. C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band B 

must be aligned at 6132 kc. by tuning the test Oscil- 
lator to such a frequency and turning the station 
selector to the same dial reading. Tune the trimmer 
C-18 to produce maximum receiver output, using the 
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setting of least capacitance which causes same. The 
presence of the proper "image" may be checked by 
tuning the receiver to 5212 kc. at which point the 
6132 kc. signal will be heard if the trimmer C-18 has 
been properly set to the position of least capacitance 
for maximum (peak) output. It may be necessary 
to increase the Oscillator output for this check. No 
adjustments are to be made. Return the station selector 
to the 6132 kc. dial marking and trim capacitors C-9 
and C-2 for maximum receiver output. No other ad- 
justments are necessary on Band B. Change the re- 
ceiver so that it is operative and the dial reads 18,000 
kc. on the "C" Band. Tune the test Oscillator to this 
same frequency. Then adjust the oscillator trimmer 
C-16 to produce maximum (peak) output. Two posi- 
tions of this trimmer will be found which conform 
with this requirement. The one of least capacitance 
is correct. Check for the presence of "image" response 
at 17,080 kc. by shifting the receiver tuning. If it 
is received at such a point, the trimmer C-16 has been 
correctly adjusted to the right peak. No adjustments 
are to be made during this check. Tune the receiver 
back to the 18,000 kc. dial marking, re -adjust C-16 if 
necessary, and then tune the detector and antenna 
capacitors C-1 and C-8 for maximum receiver output. 
No further adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or less than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 
ity. 

Universal Transformer 

The transformer used on some models of these re- 
ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION L1 i7 

PRICE 

RECEIVER ASSEMBLIES 5170 Capacitor -0.25 Mfd. (C23, C28, C36) $0.25 
11248 Capacitor -4 Mfd. (C41) 1.06 

4427 Bracket-Volume control or high frequency 11240 Capacitor -10 Mfd. (C39) 1.08 
tone control mounting bracket $0.18 5212 Capacitor -18 Mfd. (C40) 1.16 

5237 Bushing-Variable tuning condenser mount- 11272 Clamp-Antenna cable clamp-Located near 
ting bushing assembly-Package of 3.... .43 antenna terminal .10 

11350 Cap-Contact cap-Package of 5 .20 4748 Clamp-Capacitor mounting clamp assembly 
11223 Capacitor-Adjustable capacitor (C19) .46 -for stock $11248 .15 
11292 Capacitor -22 MMfd. (C7) .24 5215 Coil-Antenna coil (A and C Bands)-(L1, 
11321 Capacitor -33 MMfd. (C33) .26 L2, LS, L6, Cl, C3) 2.32 
11289 Capacitor -50 MMfd. (C11) .26 5245 Coil-Antenna coil (B Band)-(L3, L4, 
11291 Capacitor -115 MMfd. (C21) .24 C2) 1.58 
5116 Capacitor -175 MMfd. (C35) .18 5216 Coil-Detector coil (A and C Bands)-(L7, 
4409 Capacitor -1120 MMfd. (C38) .35 L8, L11, L12, C8, C10) 2.34 

11288 Capacitor -1225 MMfd. (C1'7) .30 5246 Coil-Detector coil (B Band)-L9, L10, 
11287 Capacitor -4500 MMfd. (CIS) .30 C9) 1.62 
4868 Capacitor -0.005 Mfd. (C34, C44) .20 5217 Coil-Oscillator coil (A and C Bands) - 
4624 Capacitor -0.01 Mfd. (C32) .54 (L13, L15, C16, C20) 2.20 
4858 Capacitor -0.01 Mfd. (C37) .25 5247 Coil-Oscillator coil (B Band)-(L14, C18) 1.44 
5196 Capacitor -0.035 Mfd. (C43) .18 11214 Condenser -3 -Gang variable tuning con - 
4836 Capacitor -0.05 Mfd. (C4, C13, C26) .30 denser (CS, C14, C22) 4.20 
4885 Capacitor -0.1 Mfd. (C6, C12, C27) .28 11238 Tone Control-High frequency tone control 

.96 
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REPLACEMENT PARTS-CONT'D 
STOCK 

No. DESCRIPTION LIST 
PRICE 

STOCK 
N0. D DESCRIPTION LIST 

PRICE 

11237 Volume Control -(R11) $1.20 4377 Spring -Band indicator operating arm spring 
4340 Lamp -Dial lamp -Package of 5 .60 -Package of S $0.25 

11710 Lead -Shielded lead for antenna .40 4378 Stud -Band indicator operating arm stud 
8041 Plate-R.F. or I.F. coil shield locking plate- and nut assembly -Package of S .25 

Package of 2 .12 
11244 Resistor -Voltage divider resistor, compris 

ing one 7500 ohm and one 9200 ohm 
MISCELLANEOUS ASSEMBLIES 

section -(R 18, R 19) 1.08 11337 Escutcheon -Station selector escutcheon .... .70 11245 Resistor -Voltage divider resistor, compris 6614 Glass -Station selector dial glass .30 
ing one 148 ohm, one 32 ohm and one 11346 Knob -Station selector knob -Package of 5. .75 
110 ohm section -(R15, R16, R17).... 62 11347 Knob -Volume control, tone control, rang( 

5112 Resistor -1000 Ohm -Carbon Type -I, switch or power switch knob -Package 
Watt -(R2) -Package of 5 1.00 of S .75 

5114 Resistor -15,000 Ohm -Carbon Type -1 11246 Foot -Chassis mounting foot and bracket 
Watt -(R5) .22 assembly -Package of 2 .76 

11300 Resistor -33,000 Ohm -Carbon Type -34o 4678 Ring -Spring retaining ring for dial glass -- 
Watt -(R4) -Package of 5 .75 Package of S .34 

11322 Resistor -39,000 Ohm -Carbon Type -1/4 11210 Screw -Chassis mounting screw assembly - 
Watt -(R10) -Package of S 1.00 Package of 4 .28 

5029 Resistor -56,000 Ohm -Carbon Type -l/4 11348 Screw -No. 8.32.7/16" headless cupped 
Watt -(R13) -Package of 5 1.00 point set screw for knob, stock :11346- 

3118 Resistor -100,000 Ohm -Carbon Type -1/4 Package of 10 .32 
Watt -(R1, R3, R6) -Package of S 1.00 11349 Spring -Retaining spring for knob, stock 

11323 Resistor -2'70,000 Ohm -Carbon Type -I/4 
Watt -(R12) -Package of 5 1.00 

íi11347 -Package of 5 .15 

11172 Resistor -470,000 Ohm -Carbon Type -1/4 
Watt -(R14) -Package of 5 1.00 REPRODUCER ASSEMBLIES 

11151 Resistor -2.2 Megohms-Carbon Type -1/4 Table Model 
Watt -(R9) -Package of 5 1.00 

5249 Shield -Antenna, detector or oscillator coil 
shield .70 

11232 

11231 

Board -Terminal board with two lead wire 
cli s P 

Bolt Yoke and core assembly bolt and nut. 
.18 
.16 5250 Shield -Intermediate frequency transformer 8060 Bracket -Output transformer mounting 

shield .22 bracket .14 
11273 Shield -Rectifier Radiotron shield .25 11257 Clamp -Cone center suspension clamping 
11222 Socket -Dial lamp socket .18 nut and screw assembly -Package of 5.. .25' 
4794 Socket -4 -contact rectifier Radiotron socket. .15 11254 Coil -Field coil -(L20) 2.00 

11313 Socket -S -contact Radiotron socket 18 11233 Coil -Neutralizing coil (L21) .30 
11198 Socket -7 -contact Radiotron socket .15 11235 Cone -Reproducer cone -(L22) -Package 
11236 Switch -Band switch (S1, S2, S3, S4, S5, of S 3.50 

S6, S7, S8, S9, S10, S11) 2.44 5119 Connector -3 -contact female connector for 
11133 Switch -Power switch -(S12) .62 reproducer cable .25 

5238 Terminal -Antenna terminal clip assembly. .14 5118 Connector -3 -contact male connector for re - 
11216 Transformer -First intermediate frequency producer .25 

transformer (L16, L17, C24, C25) 2.15 9618 Reproducer -Complete 6.40 
11239 Transformer -Second intermediate frequency 11253 Transformer -Output transformer -(T2) 1.56 

transformer -(L18, L19, C29, C30, C31, 11230 Washer -"Binders board" "C" washer - 
R7, R8) 2.72 used to hold field coil securely -Package 

11241 Transformer -Power transformer -105-125 of S .18 
volts -50.60 cycles (T1) 4.56 

11242 Transformer -Power transformer -105.125 
volts -25-60 cycles 6.52 REPRODUCER ASSEMBLIES 

11243 Transformer -Power transformer -100.130, Console Model 
140-160, 195.250 volts -40.60 cycles 4.64 

11232 Board -Terminal board assembly with two 
lead wire clips .18 

DRIVE ASSEMBLIES 11231 Bolt -Yoke and core assembly bolt and nut. .16 
8060 Bracket -Output transformer mounting 

4362 Arm -Band indicator operating arm .28 bracket .14 
10194 Ball -Steel ball -Used with winding shaft- 11257 Clamp -Cone center suspension clamping 

Package of 20 .25 nut and screw assembly -Package of S.. .25 
4422 Clutch -Tuning condenser drive clutch as- 11254 Coil -Field coil -L20 2.00 

sembly-comprising drive shaft, balls, 11233 Coil -Hum neutralizing coil -L21 .30 
ring, spring and washers -assembled.... 1.00 11258 Cone -Reproducer cone -L22 -Package of 

11328 Dial -Dial scale .68 5 3.85 
11252 Drive -Variable tuning condenser drive 5 118 Connector -3 -contact male connector for re- 

assembly 1.88 producer .25 
11225 Indicator -Band indicator pointer .18 5119 Connector -3 -contact female connector plug 
4520 Indicator -Station selector indicator pointer. .18 for reproducer cable .25 

11226 Link -Band indicator operating link and 9619 Reproducer -Complete 6.05 
arm assembly -less pointer .20 11253 Transformer -Output transformer -T2.... 1.56 

3993 Screw -No. 6.32.5/32 square set screw for 11230 Washer -"Binders board" "C" washer used 
band indicator operating arm -Package to hold field coil assembly .18 
of 10 .25' 

4669 Screw -No. 8.32.5/32" set screw for vari- 
able condenser drive assembly -Package 
of 10 .25 
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RCA VICTOR MODELS T 8-16 and C 8-17 

Eight -Tube, Three -Band, A -C, Superheterodyne Receivers 

SERVICE NOTES 

FREQUENCY RANGES 

Band X 
Band A 
Band C 

ELECTRICAL SPECIFICATIONS 

140- 410 kc. 
540- 1800 kc. 

5700-18000 kc. 

RADIOTRON COMPLEMENT 
Radio -Frequency Amplifier 

(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 
(6) RCA -6F5 Audio Amplifier 
(7) RCA -6F6 Power Output Amplifier 
(8) RCA -5Z3 Full Wave Rectifier 

VOLTAGE AND FREQUENCY 

Rating A 105-125 volts, 50 60 cycles 

Rating B 105-125 volts, 25-60 cycles 

Rating C 100-130/140-160/195-250 volts, 40 60 cycles 

Power Consumption 105 watts 

Undistorted Output 2 watts 

Maximum Output 41/2 watts 

Loudspeaker 

(1) RCA -6K7 

C 8.17-12 inch, Electrodynamic 
T 8-16-- 8 inch, Electrodynamic 

Voice Coil Impedance 21/4 ohms at 400 cycles 

Intermediate Frequency 460 kc. 

ALIGNMENT FREQUENCIES 

Band X 150 kc. (osc), 400 kc. (osc, det, ant) 
Band A 600 kc. (osc), 1720 kc. (osc, ant, det) 
Band C 18000 kc. (osc, ant, det) 

MECHANICAL SPECIFICATIONS 

MODEL T 8-16 MODEL C 8-17 

Height 197/8 inches 39 inches 

Width 16 inches 251/4 inches 

Depth 113/4 inches 121/4 inches 

Weight (Net) 35 pounds 52 pounds 

GENERAL FEATURES 

These two instruments are alike in chassis construc- 
tion and design. The table model employs an 8 inch 
loudspeaker while the console model uses a 12 inch 
unit. The following features are of outstanding inter- 
est:- 
Metal Tubes 

This receiver uses the new metal tubes which are 

much smaller in size than the corresponding glass types. 
The high frequency efficiency of these metal tubes is 
greater, because of the shorter lengths of leads, lesser 
interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have a 

standardized arrangement of connecting prongs. 
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Dial Drive 
An open face airplane type of dial is used. Each 

scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 

Tuning Condenser 

The variable tuning condenser is supported by a 
new design of shock -proof mount which has been de- 
veloped by our engineers to prevent chassis vibration 
from producing audio frequency "howl". 

Plug -In Loudspeaker 

A readily detachable plug type of connection is 
used in the chassis to loudspeaker cable. This permits 
ready removal for service. 

CIRCUIT FEATURES 

The circuit is based upon the Superheterodyne prin- 
ciple. The three ranges of tuning are covered by three 
sets of coils. A single r -f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i -f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA -6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA -6F5, and the output, an RCA -6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA -5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows:- 

Oscillator 

The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the supply line voltage 
fluctuates. The action of the circuit is such that 
when the cathode emission tends to change with line 
voltage or because of other reasons, the variation of 
voltage drop in the plate and screen resistor restores 
the operating characteristics of the tube to normal and 
thus maintains constancy of the generated signal. 

INTERNAL CONNFCFIJNS 
or :PFNUR 

Figure 3-Loudspeaker Wiring 

First Detector 
This stage has unusually good high frequency mixing 

efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 
arrangement of the grids prevents degenerative diffi- 

culties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator and has no d -c bias. 

Compensated Volume Control 
The variation in response of the human ear with 

different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 

Range Switch 
The band change switch has several functions. It 

exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as Well as long 
wave reception. 

Tone Control 
Provision is included for variable reduction of high 

frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 

Power System 

The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 

Detection and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is pass -d on to the a -f system for amplification 
and final reproduction. The d -c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r -f, first detector and i -f tubes through suitable 
resistance -capacitance filter circuits. The second diode 
of the RCA -6H6 is used to supply residual bias for 
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these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 

tubes. On application of signal energy above a certain 
level, however, the auxiliary bias diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 

SERVICE DATA 

The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d -c resistances only 
and where -the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 

Alignment Procedure 

There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i -f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be . made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wend consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r -f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 

lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments re- 
quired:- 
WAND SIGNAL 

J Brass Decrease 
llron Decrease} 

Brass Increase 
Iron Decrease 

Brass Decrease 
Iron Increase. (" " " 

UEL , A -TOP 
COIL( O 

c-ssnal 

osc. 
AMA.. 

TRIMMER 

None 

Decrease 

....Increase 

SECT. 

Figure 4-Coil and Radiotron Locations 

(I) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode -Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the "0" or ground terminal to the chassis. 
The "Ext. Sync." terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 
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Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 

TO DETECTOR-,, 
OUTPUT 

TO CHASSIS 
GROUND 

lSNIELD 

TMV-IZZ - B 

CATHODE RAY 

OSCILLO GR A PH 

11:042.02 
. 

1 
f i 

\"® ® ee /z o 6. 
VERTICAL INPUT 

110-120V. 
50-60^, 
41)-\ 

TMV-I2B-A 
FREQUENCY MODULATOR 

CABLE 

1st DET, 
1sT LF, OR 

2MR I.F. TUBE 

RECEIVER 
CHASSIS 

TMV- 97-C 
TEST OSCILLATOR 

Figure 5-Alignment Apparatus Connections 

on the Oscillograph screen will be of sufficient size as 
to be accurately observable. Proceed further as fol- 
lows:- 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band "A" and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
"B" amplifier to "Timing" and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to "Int." Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 kc. and set its 
modulation switch to "On". Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo - 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i -f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 
sharply resonated to 460 kc. 

The Frequency Modulator should then be placed (c) 

in operation and interconnected with the Full 
Range Oscillator by means of the special shielded 
patch cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its "Lo" position and turn the 
Oscillator modulation switch to "Off". Change 
the timing control of the Oscillograph to "Ext." 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
so as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
540 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately 1/2 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re -adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo - 
graph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
he made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 

necessary to keep the oscillographic image as low as 

is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows: -- 

Calibration 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 
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(a) 
Band A 

With the receiver range switch in its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on "Int." for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to "Ext." and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to "Off" 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves show on 
the Oscillograph and become coincident at their 
highest points. Adjust the trimmers C-20, C-10 
and C-3 again, setting each to the point which 

(b) 

produces the best coincidence and maximum 
amplitude of the wave images. 
Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200-400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being "wobbled" by the Frequency Modulator 
to produce the same effect. 
After completing this adjustment the trimmer 
C-20 should be re -aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 

CANNOT eL MEASURED WITH ORDINARY VOLTMETER 

Figure 6-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts A.C.-No Signal-Volume Control Maximum 
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Band X 

(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On") . Place the receiver range 
switch to its Band X position and tune the sta- 
tion selector until the dial pointer reads exactly 
400 kc. Adjust the Oscillograph timing con- 
trol to "Int." Then align each of the trimmers 
C-18, C-9 and C-2 to the point producing max- 
imum output at the Oscillograph. Place the 
Frequency Modulator in operation and attach 
it to the test Oscillator by means of the shielded 
cable. Change the Oscillograph timing to 
"Ext." Increase the frequency of the Oscillator 
(Modulation "Off" until the two forward and 
reverse waves appear and become coincident at 
their highest point, approximately at 462 kc. 
These waves may be made to remain stationary 
on the screen by manipulation of the Oscillo - 
graph range switch (No. 2 position) and fre- 
quency control (mid -position). Re -adjust the 
three trimmers C-18, C-9 and C-2 to give max- 
imum amplitude and complete coincidence of 
the waves. 

(b) Change the test Oscillator so that it delivers a 
signal of 150 kc. with the Frequency Modulator 
disconnected. Tune this signal on the receiver, 
which should be set fo the Band X setting, disre- 
garding the dial reading at which the signal is 
best received. Then interconnect the Frequency 
Modulator with the Oscillator and retune the 
latter to the point at which the two similar 
waves appear on the screen. Adjust the trim- 
mer C-47 for maximum amplitude of the wave 
images. Rocking of the tuning condenser will 
not be necessary for this operation as such is 
duplicated by the Frequency Modulator. Re- 
peat the alignment of C-18 as in (a) to correct 
for any error brought about by the adjustment 
of C-47. 

Band C 
(a) Turn the range switch of the receiver to its 

Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modulation 
"On" and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper "image" signal by 
tuning the receiver to 17,080 kc. The 18,000 
kc. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be neeecary to increase the output of 
the Oscillator in order to get an indication of 
the "image". No adjustments should be made 
during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by the 

oscillographic image. No further adjustments 
are to be made on this band. 

(2) ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
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Figure 7-Universal Power Transformer Connections 
Pri. Res. -10.3 Ohms, Total 
Sec. Res. -383 Ohms, Total 

across the voice coil circuit of the loudspeaker or 
across the 'output transformer primary. 

I -F Alignment 
Connect the test Oscillator to the control grid cap of 

the i -f tube. Advance the volume control of the receiver 
to its full -on position. Tune the test Oscillator accurately 
to 460 kc, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscillator 
output during this adjustment so that the output indi- 
cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re -connect the Oscillator so that it will feed into the 
control grid circuit of the RCA -6L7 first detector. 
Then tune the first i -f transformer trimmers C-24 
and C-25 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna -ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac- 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 kc. signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 
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maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
output results from the combined operations. C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band X 
must be aligned at 400 kc. and 150 kc. Tune the test 
Oscillator to 400 kc. and turn the receiver dial to the 
same reading. Adjust trimmers C-18, C-9 and C-2 
for maximum (peak) receiver output. Then shift the 
Oscillator to 150 kc. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it is 
best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum receiver output 
results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 kc. on the "C" Band. Tune the 
test Oscillator to this same frequency. Then adjust 
the oscillator trimmer C-16 to produce maximum 
(peak) output. Two positions of this trimmer will 
be foùnd which conform with this requirement. The 
one of least capacitance is correct. Check for the 
presence of "image" response at 17,080 kc. by shift- 
ing the receiver tuning. If it is received at such a 
point, the trimmer C-16 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 kc. dial marking, re -adjust C-16 if necessary, 

and then tune the detector and antenna capacitors C-1 
and C-8 for maximum receiver output. No further 
adjustments are necessary. 

Radiotron Socket Yoltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter's internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or less than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 
ity. 

Universal Transformer 
The transformer used on some models of these re- 

ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. 

DESCRIPTION LIST 
PRICE 

RECEIVER ASSEMBLIES 4836 Capacitor -0.05 Mfd. (C4, CU, C26) $0.30 
4885 Capacitor -0.1 Mfd. (C6, C12, C27) .28 

4427 Bracket-Volume control or high frequency 5170 Capacitor -0.25 Mfd. (C23, C28, C36) .25 
tone control mounting bracket $0.18 11248 Capacitor -4 Mfd. (C41) 1.06 

5237 Bushing Variable tuning condenser mount- 11240 Capacitor -10 Mfd. (C39) 1.08 
ting bushing assembly-Package of 3.... .43 5212 Capacitor -18 Mfd. (C40) 1.16 

11350 Cap-Contact cap-Package of 5 .20 11272 Clamp-Antenna cable clamp-Located near 
11223 Capacitor-Adjustable capacitor (C19) .46 antenna terminal .10 
11256 Capacitor-Adjustable capacitor (C47).... .48 4748 Clamp-Capacitor mounting clamp assembly 
11292 Capacitor -22 MMfd. (C7) .24 -for stock $11248 .15 
11321 Capacitor -33 MMfd. (C33) .26 5215 Coil-Antenna coil (A and C Bands)-(L1, 
11289 Capacitor -50 MMfd. (C11) .26 L2, LI, L6, Cl, C3) 2.32 
11291 Capacitor -115 MMfd. (C21) .24 11321 Coil-Antenna coil (X Band)-(L3, L4, 
5116 Capacitor -175 MMfd. (C35) .18 C2) 1.56 

11290 Capacitor -400 MMfd. (C48) .25 5216 Coil-Detector coil (A and C Bands)-(L7, 
11269 Capacitor -800 MMfd. (C46) .30 L8, L11, L12, C8, C10) 2.34 
4409 Capacitor -1120 MMfd. (C38) .35 11326 Coil-Detector coil (X Band)-(L9, L10, 

11287 Capacitor -4500 MMfd. (C15) .30 C9) 1.60 
4868 Capacitor -0.005 Mfd. (C34) .20 1217 Coil-Oscillator coil (A and C Bands) - 
4838 Capacitor -0.005 Mfd. (C-44) .20 (L13, L15, C16, C20) 2.20 
4624 Capacitor -0.01 Mfd. (C32) .54 11327 Coil-Oscillator coil (X Band)-(L14, C18) 1.44 
4858 Capacitor -0.01 Mfd. (C37) .25 11214 Condenser -3 -Gang variable tuning con - 
5196 Capacitor -0.035 Mfd. (C43) .18 'denser (C5, C14, C22) 4.20 
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REPLACEMENT PARTS-CONT'D 
STOCK 

No. DESCRIPTION LIST 
PRICE 

STOCK No.PRICE DESCRIPTION LIST 

11238 Tone Control -High frequency tone control 4377 Spring -Band indicator operating arm spring 
11237 (R20) 

Volume Control 
$0.96 -Package of 5 $0.25 

4340 
11710 

-(R11) 
Lamp -Dial lamp -Package of 5 
Lead -Shielded lead for antenna 

1.20 
.60 
.40 

4378 Stud -Band indicator operating arm stud 
and nut assembly -Package of 5 .25 

8041 Platé-R.F. or I.P. coil shield locking plate- 
Package 2 MISCELLANEOUS ASSEMBLIES 

11244 
of 

Resistor -Voltage divider resistor, compris- 
ing one 7500 ohm and one 9200 ohm 

.12 
11337 Escutcheon -Station selector escutcheon.... 

Glass .30 
section -(R18, R19) 6614 -Station selector dial glass .30 

11245 Resistor -Voltage divider resistor, compris- 
ing one 148 ohm, one 32 ohm and one 

1.08 11346 
11347 

Knob -Station selector knob -Package of 5. 
Knob -Volume control, tone control, range 

switch or power switch knob -Package 
.75 

5112110 ohm section -(R15, R16, R17).. 
Resistor -1000 Ohm -Carbon Type -%4 .62 of 5 .75 

5114 
Watt -(R2) -Package of 5 

Resistor -15,000 Ohm -Carbon Type -1 1.00 
11246 

4678 

Foot -Chassis mountingfoot and bracket 
assembly -Package of 2 

Ring -Spring retaining ring for dial glass- .76 

11300 
Watt -(R5) 

Resistor -33,000 Ohm -Carbon Type- 340 
.22 

11210 
Package of 5 

Screw- hassis mounting screw assembly - .34 

11322 
Watt -(R4) -Package of 5 

Resistor -39.000 Ohm -Carbon Type -%411348 .75 Package of 4 
Screw 8-32-7/16" headless .28 

5029 

3118 

Watt -(R10) -Package of S 
Resistor -56,000 Ohm -Carbon Type -1/4 

Watt -(R13) -Package of 5 
Resistor -100,000 Ohm -Carbon Type-'/ 

Watt -(R1, R3, R6) -Package of S 

1.00 

1.00 

1.00 

11349 

-No. cupped 
point set screw for knob, stock ß11346- 
Package of 10 

Spring -Retaining spring for knob, stock 
3111347 -Package of S 

.32 

.15 
11323 Resistor -270,000 Ohm -Carbon Type -I, 

Watt -(R12) -Package of 5 1.00 REPRODUCER ASSEMBLIES 
11172 Resistor -470,000 Ohm -Carbon Type -1/4 Table Model 

Watt -(R14) -Package of 5 1.00 
11151 Resistor -2.2 Megohms-Carbon Type -1/4 11232 Board -Terminal board with two lead wire 

Watt -(R9) -Package of 5 1.00 clips .18 
5249 Shield -Antenna, detector or oscillator coil 11231 Bolt -Yoke and core assembly bolt and nut. .16 

shield .70 8060 Bracket -Output transformer mounting 
5250 Shield -Intermediate frequency transformer bracket .14 

shield 11257 Clamp -Cone center suspension clamping 
11273 Shield -Rectifier Radiotron shield 

.22 
25 nut and screw assembly -Package of 5.. .25 

11222 Socket -Dial lamp socket 18 11254 Coil -Field coil -(L20) 2.00 
4794 Socket -4 -contact rectifier Radiotron socket. 11233 Coil -Neutralizing coil (L21) .30 

11313 Socket -S -contact Radiotron socket 
.15 
18 11235 Cone -Reproducer cone -(L22) -Package 

11198 Socket -7 -contact Radiotron socket .15 of 5 3.50 
11236 Switch -Band switch (Si, S2, S3, S4, S5, 

S6, S7, S8, S9, S10, S11) 2.44. 

5119 Connector -3 -contact female connector for 
reproducer cable .25 

11133 Switch -Power switch-(Sl2) 5118 Connector -3 -contact male connector for re - 
5238 Terminal -Antenna terminal clip assembly. producer 40 

11216 Transformer -First intermediate frequency 
.14 

9618 Reproducer -Complete 6.40 

11239 
transformer (L16, L17, C24, C25) 

Transformer -Second intermediate frequency 
transformer -(L18, L19, C29, C30, C31, 
R7, R8) 

2.15 

2.72 

11253 
11230 

Transformer -Output transformer -(T2).. 
Washer -"Binders boards l washer - "C 

used to hold field coil securely -Package 
of S 

1.56 

.18 
11241 Transformer -Power transformer -105.125 

volts -50-60 cycles (Ti) 4.56 REPRODUCER ASSEMBLIES 11242 Transformer -Power transformer -105.125 
volts -25-60 cycles 6.52 Console Model 

11243 Transformer -Power transformer -100-130, 
140-160, 195-250 60 4.64 11232 Board -Terminal board assembly with two volts -40 cycles 

lead wire clips .18 
11231 Bolt -Yoke and core assembly bolt and nut. .16 

DRIVE ASSEMBLIES 8060 Br 
bracket 

Output transformer mounting 
.14 

4362 Arm -Band indicator operating arm 28 11257 Clamp -Cone center suspension clamping 
10194 Ball -Steel ball -Used with winding shaft- nut and screw assembly -Package of 5.. .25 

Package of 20 11254 Coil -Field coil- L20 2.00 
4422 Clutch -Tuning condenser drive clutch as- 

.25 
11233 Coil -Hum net ra,izing coil -L21 .30 

sembly-comprising drive shaft, balls, 11258 Cone -Reproducer cone -L22 -Package of 
ring, spring and washers -assembled.... 1.00 5 3.85 

11262 Dial -Dial scale 60 5118 Connector -3 -contact male connector for re - 
11252 Drive -Variable tuning condenser drive pro5119 

assembly 1.88 Connector -3 -contact female connectorplug25 
4520 Indicator -Station selector indicator pointer. for reproducer cable .25 

11226 Indicator -Band indicator pointer assembly 
.18 

9619 Reproducer -Complete 6.05 
comprising indicator pointer, arm, link 11253 Transformer -Output transformer -T2 1.56 
and stud 11230 Washer -"Binders board" "C" washer used 

3993 Screw -No. 6.32.5/32" square set screw for 
band indicator operating arm -Package 

.20 
to hold field coil assembly .18 

of 10 25 
4669 Screw -No. 8.32-S/32" set screw for vari -- 

able condenser drive assembly -Package 
of 10 .25 
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RCA VICTOR MODEL T 10-1 

Ten -Tube, Three Band, A -C, Superheterodyne, Table Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

FREQUENCY RANGES 

Band A 540 kc. 1800 kc. 

Band B 1800 kc.-- 6000 kc. 

Band C 6000 kc.-18000 kc. 

RADIOTRON COMPLEMENT 

ALIGNMENT FREQUENCIES 

Band A 600 kc. (osc.), 1720 kc. (osc., ant., det.) 
Band B 6132 kc. (osc., ant., det.) 
Band C 18,000 kc. (osc., ant., det.) 

(1) RCA -6K7 Radio -Frequency Amplifier (6) RCA -6C5 First Audio Amplifier 
(2) RCA -6L7 First Detector (7) RCA -6C5 Audio Driver Amplifier 
(3) RCA -6J7 Heterodyne Oscillator (8) RCA -6F6 Power Output Amplifier 
(4) RCA -6K7 Intermediate Amplifier (9) RCA -6F6 Power Output Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. (10) RCA -5Z3 Full Wave Rectifier 

POWER RATINGS 

Rating A 105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140-160/195-250 volts, 40-60 cycles 
Power Consumption 135 watts 

MISCELLANEOUS 

Undistorted Output 8.5 watts Loudspeaker Electrodynamic -8 inch 
Maximum Output 11.5 watts Voice Coil Impedance 2 25 ohms at 400 cycles 

Intermediate Frequency 460 kc. 

MECHANICAL SPECIFICATIONS 

Height 20%8 inches 
Width 173/8 inches 
Depth 133/4 inches 
Weight (Net) 41 pounds 
Weight (Shipping) 49 pounds 
Chassis Base 1S%2 inches X 10%2 inches X 31/2 inches 

GENERAL FEATURES 

This instrument comprises a ten -tube chassis 
mounted in a table type of cabinet. Its tuning ranges 
cover frequencies between 540 kc. and 18,000 kc. in- 
cluding the standard broadcast, short wave broadcast, 
police, amateur and aviation bands. The following 
points of design are of particular importance:- 

Metal Radiotrons 
The new metallic tubes are used in the amplifying 

and detecting stages of this receiver. They provide dis- 
tinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are standard- 
ized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 

Tuning Condenser 

The variable tuning condenser is supported by a new 
design of shock -proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 

Chassis 

Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r -f coil system for testing the tuning with 
a Tuning Wand. 
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Loudspeaker 

An eight -inch, electrodynamic reproducer unit is 
used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed quickly 
for service. 

Color Band Dial 

The station indicating dial is neatly designed with 

each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band being 
used. The tuning drive ratio is variable by means of 
a push -in clutch arrangement, which gives a 10 to 1 

and 50 to 1 movement of the tuning knob in respect 
to the main dial pointer. A vernier pointer having a 

ratio of 20 to 1 in respect to the main pointer permits 
extremely accurate tuning and logging of the high 
frequency stations. 

CIRCUIT ARRANGEMENT 

The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r -f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i -f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA -6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA -5Z3 
tube. The outstanding features of electrical design are 
concerned with the following:- 

Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i -f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 

First Defector 
This stage has unusually good high frequency mixing 

efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct -connected to the cathode of the oscillator 
tube and has no d -c bias. 

Oscillator 

The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self -stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant 
when the circuit is affected by variation of line voltage 
and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 

switching of the tuning coils is arranged so as to 
short those not in use in order tò prevent absorption 
or any reactive effects in the particular band being 
tuned. 

Detector and A.V.C. 

The modulated signal as obtained from the output 
of the i -f system is detected by an RCA -6H6 double 
diode iube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 

Figure 3-Loudspeaker Wiring 

and final reproduction. The d -c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r -f, first detector and i -f tubes through 
suitable resistance -capacitance filter circuits. The sec- 
ond diode of the RCA -6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis -ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 
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Audio System 
Manual volume control of the detected signal is ef- 

fected by an acoustically tapered potentiometer in the 
grid circuit of the first a -f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music -speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses 
an RCA -6C5 which is resistance coupled to the first 
a -f tube and transformer coupled into the push-pull 

power output stage. High -frequency tone control is 
obtained by use of a condenser and variable resistor 
in series across the grids of the output tubes. The field 
coil serves as a reactor in the high voltage filter circuit. 

Rectifier 

The a -c voltage supplied by the power line is stepped 
up by the transformer T-1 and applied to the 5Z3 full 
wave rectifier for production of high voltage d.c. to 
be used for plate and bias supply. Simultaneously, a 
step down takes place in the same transformer to pro- 
vide the low voltage necessary for heaters. The cur- 
rent obtained from the rectifier is thoroughly filtered 
by large capacitors and the field coil reactance. 

SERVICE DATA 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d -c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 

Alignment Procedure 
Ten alignment trimmers are provided in the r -f, 

first detector and oscillator tuning system and four are 
used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 

coil to obtain an indication of the tuning. Holes are provided 
at the top of the r -f shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
an increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit Into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required: - 

WAND SIGNAL 

Brass Decrease? 
Iron Decreasef 

f Brass Increase? 
?Iron Decrease) 

f Brass Decrease? 
t Iron Increase f 

TRIMMER 

None 

Decrease 

Increase 

ANT. COILS 
'A" TOP -- 
"C' BOTTOM 

DET. COILS 
A" TOP - - 
"C" BOTTOM 

OSC. COILS 
ATOP -- 
C' BOTTOM 

V // I 

OUTPUT DRIVER Ise A.F. 2wo.I-F TRANS. 2NODÉT. de. A.V.C. 

Figure 4-Coil and Radiotron Locations 

R -F AMP.s. ===. 1 

lw.I-F 
TRANS. 

*.DET. 

10 

O 
CATHODE-RAY ALIGNMENT 

Equipment 
A standard source of alignment frequencies is re- 

quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 
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Cathode -Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 

TO DETECTOR-,, 
OUTPUT 

TO CHASSIS 
GROUND -.--.......e'.=(»2» 

¡SHIELD 

110-120V. 
50-60., 

110-120 V. 
SO -60^ 

VERTICAL INPUT 

® 

TMV-122- B 

CATHODE RAY 

OSC IL LOGR A PH 

e 

TMV-128-A 
FREQUENCY MODULATOR 

CABLE 

1ST DET, 
IST I.F., OR 

2HoI.F. TUBE 

RECEIVER 
CHASSIS 

.001 MFO 
i 

1._. 
«Se® 

TOY - 97- C 

TEST OSCILLATOR 

Figure 5-Alignment Apparatus Connections 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the "0" or ground terminal to the chassis. The 
"Ext. Sync." terminals of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 

venient for accurate observation. Proceed further as 

follows :- 
(a) Place the receiver, Oscillograph and test Oscil- 

lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 

lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA -6J7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal "B" am- 
plifier to "Timing" and control its gain so that 
the luminescent spot sweeps a straight line trace 

completely across the screen. Place the timing 
control to "Int." Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 kc. and set 
its modulation switch to "On." Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for peak indications. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. Then 
carefully tune the two trimmers C-20 and C-21 
of the second i -f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the special 
shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its "Lo" position and 
turn the Oscillator modulation switch to "Off." 
Change the timing control of the Oscillograph 
to "Ext." and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
V2 clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re -adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with 
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the i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:- 

CALIBRATION 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 

BAND A 
(a) With the receiver range switch in its Band 

A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be neces- 

sary to have the timing control of the Oscillo - 
graph on "Int." for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to "Ext." and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to "Off" and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200.400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 

Figure 6-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 Volts A.C.-No Signal-Volume Control Maximum 

(Control grid bias on tubes No. 7 and A is -20 volts) 

423 



is being "wobbled" by the Frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re -aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46. 

BAND B 

(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (modulation "On" and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillo - 
graph should be adjusted for "Int." timing. 
Then adjust the oscillator trimmer, C-45, to the 
point at which maximum amplitude of the 
image is obtained. Two positions will be found 
for this trimmer which gives such a maximum. 
The one of least capacitance is correct and 
should be used. This can be checked by tuning 
the "image" signal, which will be received at 
5212 kc. on the dial if the adjustment of C-45 
has been properly made. An increase in test 
Oscillator output may be necessary for this 
test. Its frequency should not be changed from 
6132 kc. nor any trimmer adjustments made 
on the receiver. 

(b) Return the station selector to the 6132 kc. 
reading and align the detector, and antenna 
coil trimmers, C-11 and C-2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 

(a) 

(b) 

BAND C 

Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the sàme frequency (modula- 
tion "On" and Frequency Modulator (discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper "image" 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the "image". No adjustments 
should be made during this check. 
Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 

ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7-Universal Power Transformer Connections 
Pri. Res. 7.42 ohms, total 
Sec. Res. -274 ohms, total 

means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

I -F Alignment 

Connect the test Oscillator to the control grid cap 
of the i -f tube. Advance the volume control of the 
receiver to its full -on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re -connect the Oscillator so that it will feed 
into the control grid circuit of the RCA -6L7 first 
detector. Then tune the first i -f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 

R -F Alignment 

After completing the i -f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna -ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 

Band A-This band should be aligned by supplying 
a 1720 kc. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 
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trimmers C-47, C-12 and C-3 to produce maximum 
receiver output. The Oscillator should then be shifted 
to 600 kc. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 

Band B -This band must be aligned at 6132 kc. by 
tuning the test Oscillator to such a ' frequency and 
turning the station selector to the 6132 kc. dial read- 
ing. Then tune the trimmer C-45 to produce maximum 
receiver output, using the setting. of least capacitance 
which causes same. The presence of the proper 
"image" may be checked by tuning the receiver to 
5212 kc. at which point the 6132 kc. signal will be 
heard if the trimmer C-45 has been properly set to 
the position of least capacitance for maximum (peak) 
output. It may be necessary to increase the Oscillator 
output for this check. No adjustments are to be made. 
Return the station selector to the 6132 kc. dial mark- 
ing and trim capacitors C-11 and C-2 for maximum 
receiver output. No other adjustments are nerPcsary 
on Band B. 

Band C -Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the "C" Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of "image" response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 

during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter's internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as possible 
consistent with good readability. 

Universal Transformer 
The transformer used on some models of this re- 

ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

RECEIVER ASSEMBLIES 11315 Capacitor -0.015 Mfd.-(C38) .20 
4427 Bracket -High or low frequency tone con- 4836 Capacitor -0.05 Mfd.-(C4, C13, C18, 

trol or volume control mounting bracket. $0.18 C23) .30 
5237 Bushing -Variable condenser mounting 4885 Capacitor -0.1 Mfd.-(C7, C19, C27, 

bushing assembly -Package of 3 .43 C52) .28 
11223 Capacitor -Adjustable capacitor -(C46) .. .46 4841 Capacitor -0.1 Mfd.-(C6) .22 
11292 Capacitor -22 MMfd.-(C9) .24 5170 Capacitor -0.25 Mfd.-(C32) .25 
11289 Capacitor -SO MMfd.-(C8) .26 11203 Capacitor -10 Mfd.-(C53) 1.18 
11291 Capacitor -115 MMfd.-(C50) ..... , ... .24 5212 Capacitor -18 Mfd.-(C54) 1.16 
3784 Capacitor -900 MMfd.-(C31) .30 11215 Capacitor Pack -Comprising one 16 Mfd., 
4409 Capacitor -1120 MMfd.-(C37) .35 two 10 Mfd., and two 8 Mfd capacitors 

11288 Capacitor -1225 MMfd.-(C44) .30 -(C29, C35, C36, C55, C56) 3.85 
11316 Capacitor -1225 MMfd.-( C26) .40 11201 Clamp -Cable clamp -located near variable 
11287 Capacitor -4500 MMfd.-(C58) .30 tuning condenser -Package of 5 .20 
4907 Capacitor -0.005 Mfd.-(C40, C41) .... .38 11272 Clamp -Cable clamp -located above anten- 
4868 Capacitor -0.005 Mfd.-(C33) .20 na terminal .10 
4624 Capacitor -0.01 Mfd.-(C30) .54 4693 Clamp -Electrolytic capacitor clamp -for 
4937 Capacitor -0.01 Mfd.-(C39) .25 stock $11215 .15 
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REPLACEMENT PARTS (Continued) 

STOCK 
NO. 

DESCRIPTION 
LIST 

PRICE 
STOCK 

No. DESCRIPTION 
LIST 

PRICE 

5215 Coil-Antenna coil-A and C Bands-(L1, 11211 Transformer-Power transformer -105-125 
L2, LS, L6, C1, C3) 2.32 volts -50-60 cycles 4.88 

5245 Coil-Antenna coil-B band-(L3, L4, 
C2) 1.58 DRIVE ASSEMBLIES 

5216 Coil-Detector coil-A and C bands-(L7, 
L8, L11, L12, C10, C12) 2.34 4362 Arm-Band indicator operating arm $0.28 

5246 Coil-Detector coil-B band-(L9, L10, 10194 Ball-Steel ball-Package of 20 .25 
(C11) 1.62 4422 Clutch-Tuning condenser drive clutch 

5217 Coil --Oscillator coil-A and C bands- assembly --comprising drive shaft, balls, 
(L13, L15, C43, C47) 2.20 ring, spring and washers assembled.... 1.00 

5247 Coil-Oscillator coil-B band-(L14, C45). 1.44 11375 Dial-Station selector dial scale .68 
11277 Compensating Pack-Comprising one 0.015 11227 Drive-Variable tuning condenser drive 

Mfd., one 0.035 Mfd. capacitor, one 27, complete-less dial scale 2.08 
000 ohm and one 8200 ohm resistor- 11228 Gear-Vernier pointer drive gear .42 
(C25, C28, R12, R13) .92 4827 Gear-Spring gear assembly 1.25 

11214 Condenser-Three gang variable tuning 11303 Indicator .22 
condenser-(CS, C14, C48) 4.20 11226 Indicator-Band indicator pointer assembly 

11205 Volume Control-(R14) 1.30 -comprising indicator, arm, link and 
11219 Tone Control-High frequency tone con- stud .20 

trol-(R22) .90 4475 Indicator-Station selector indicator .18 
11710 Lead-Shielded lead for antenna ,40 4340 Lamp-Dial lamp-Package of 5 .60 

8041 Plate-I. F. or R. F. coil shield locking 
plate with screw-Package of 2 .12 

3993 Screw-No. 6-32-5/32" set screw-for band 
indicator operating arm-Package of 10.. .25 

11220 Resistor-Voltage divider resistor-compris. 
ing one 3900 ohm and one 4200 ohm 

4669 Screw-No. 8.32.5/32 Square head set 
screw-for tuning condenser shaft- 

section-(R31, R32) .84 Package of 10 .25 

11221 Resistor-Voltage divider resistor-compris- 
ing one 50 ohm, one 28 ohm and one 

4377 Spring-Band indicator operating arm 
spring-Package of 5 .25 

19S ohm section-(R28, R29, R30).... .48 4378 Stud-Band indicator operating arm stud 

5112 Resistor -1000 Ohm-Carbon type -1/4 assembly-Package of 5 .25 

Watt-(R2)-Package of 5 1.00 
3706 Resistor -1800 Ohm-Carbon type -1/4 MISCELLANEOUS ASSEMBLIES 

Watt-(R15)-Package of 5 1.00 
5159 Resistor -2200 Ohm-Carbon type -1/4 11337 Escutcheon-Station selector escutcheon.... .70 

Watt-(R20)-Package of 5 1.00 6614 Glass-Station selector dial glass .30 

5175 Resistor -5600 Ohm-Carbon type-%z 
Watt-(R21)-Package of 5 1.00 

11346 
11347 

Knob-Station selector knob-Package of 5 

Knob-Volume control, range switch, tone 
knob-Package 

.75 

2731 Resistor -10,000 Ohm-Carbon type -1 
Watt-(R25)-Package of S 1.10 

cc on 
f 

ol or power switch 
75 

11305 Resistor -22,000 Ohm-Carbon type -1/4 46'78 Ring-Spring retaining ring for station 

Watt-(R16, R17)-Package of 5 1.00 selector dial glass-Package of 5 .34 

11300 Resistor -33,000 Ohm-Carbon type -1/10 11210 Screw-Chassis mounting screw assembly- 
Watt-(R24)-Package of 5 .75 Package of 4 .28 

5033 Resistor -33,000 Ohm-Carbon type -1 
Watt-(R23)-Package of 5 1.10 

11348 Screw-No. 8.32.7/16 Headless, cupped 
point, set screw for knob, Stock #11346- 

3118 Resistor -100,000 Ohm-Carbon type-I/4 Package of 10 .32 

Watt-(R1, R3, RS, R6)-Package of 5. 1.00 11349 Spring-Retaining spring for knob, stock 

5027 Resistor -150,000 Ohm-Carbon type-I/ #11347-Package of S 15 

Watt-(R19)-Package of S 1.00 
11151 Resistor -2.2 Megohms-Carbon type-I/4 REPRODUCER ASSEMBLIES 

Watt-(R9)-Package of 5 1.00 
5249 Shield-R. F. coil shield .20 11232 Board-Terminal board with two lead wire 

11273 Shield-Radiotron shield .25 clips .18 

5250 Shield-I. F. Transformer shield .22 11231 Bolt-Yoke and core assembly bolt and 

11222 Socket-Dial lamp socket .18 nut .16 

4794 Socket -4 -contact Radiotron socket, .15 8060 Bracket-Mounting bracket for output trans - 

11197 Socket -6 -contact Radiotron socket .14 former and connector .14 

11198 Socket-'7-contact Radiotron socket .15 11304 Cable-Reproducer cable-complete with 

5224 Switch-Low frequency tone control switch female connector .80 

and power' switch-(S11, S13) 1.00 11234 Coil-Field Coil-(L22) 2.15 

11236 Switch-Range switch (Si, S2, $3, S4, S5, 11233 Coil-Neutralizing coil .30 

S6, S7, S8, S9, S10) 2.44 11235 Cone-Reproducer cone (L21)-Package 
5238 

11218 
Terminal-Antenna terminal assembly 
Transformer-Audio driver transformer- 

.14 
5040 

of 5 

Connector -4 -prong female connector 
3.50 

(T2) 2.58 socket for reproducer cable .25 

11216 Transformer-First intermediate frequency 5039 Connector -4 -prong male connector plug 

transformer-(L16, L17, C16, C17). .. 2.15 for reproducer .25 

11217 Transformer-Second intermediate fre- 11257 Clamp-Cone center suspension clamping 

quency transformer-(L18, L19, C20, nut and screw assembly-Package of 5 .25 

C21, C22, R7, R8) 3.10 9617 Reproducer-Complete 6.60 

11213 Transformer-Power transformer -105-125- 11229 Transformer-Output transformer-(T3). 
"C" 

1.66 

150-210-250 volts -40-60 cycles 5.10 11230 Washer-Binders board washer-used 
11212 Transformer-Power transformer -105.125 to hold field coil securely-Package of 5. .18 

volts -25.60 cycles 7.18 
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RCA VICTOR MODEL T 10-3 
Ten -Tube, Three -Band, A -C, Superheterodyne, Table Receiver 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 

FREQUENCY RANGES 

Band X 140 kc. 410 kc. 
Band A 540 kc.- 1800 kc. 
Band C 5700 kc.-18000 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 

POWER RATINGS 

Rating A 

ALIGNMENT FREQUENCIES 

Band X 150 kc. (osc.), 400 kc. (osc., ant., det.) 
Band A 600 kc. (osc.), 1720 kc. (osc., ant., (let.) 
Band C 18000 kc. (osc., ant., det.) 

(6) RCA -6C5 First Audio Amplifier 
(7) RCA -6C5 Audio Driver Amplifier 
(8) RCA -6F6 Power Output Amplifier 
(9) RCA -6F6 Power Output Amplifier 
(10) RCA -5Z3 Full Wave Rectifier 

105-125 volts, 50-60 cycles 
Rating B 105-125 volts, 25-60 cycles 
Rating C 100-130/140--160/195-250 volts, 40-60 cycles 
Power Consumption 135 watts 

MISCELLANEOUS 

Undistorted Output 8.5 watts 
Maximum Output 11.5 watts 

Loudspeaker Electrodynamic -8 inch 
Voice Coil Impedance 2.25 ohms at 400 cycles 

Intermediate Frequency 460 kc. 

MECHANICAL SPECIFICATIONS 

Height 20%8 inches 
Width 17%8 inches 
Depth 133/4 inches 
Weight (Net) 41 pounds 
Chassis Base 151/2 inches X 101/2 inches X 31/2 inches 

GENERAL FEATURES 

This instrument comprises a ten -tube chassis 
mounted in a table type of cabinet. Its tuning ranges 
cover the long wave, standard broadcast, short wave 
broadcast, amateur and aviation bands. The follow- 
ing points of design are of particular importance:- 

Metal Rediotrons 
The new metallic tubes are used in the amplifying 

and detecting stages of this receiver. They provide 
distinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are stand- 
ardized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 

Tuning Condenser 

The variable tuning condenser is supported by a new 
design of shock -proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 

Chassis 

Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r -f coil system for testing the tuning with 
a Tuning Wand. 
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Loudspeaker 

An eight -inch, electrodynamic reproducer unit is 
used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed quickly 
for service. 

Color Band Dial 

The station indicating dial is neatly designed with 

each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band being 
used. The tuning drive ratio is variable by means of 
a push -in clutch arrangement, which gives a 10 to 1 

and 50 to 1 movement of the tuning knob in respect 
to the main dial pointer. A vernier pointer having a 

ratio of 20 to 1 in respect to the main pointer permits 
extremely accurate tuning and logging of the high 
frequency stations. 

CIRCUIT ARRANGEMENT 

The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r -f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i -f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA -6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA -5Z3 
tube. The outstanding features of electrical design are 
concerned with the following:- 

Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i -f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 

First Detector 
This stage has unusually good high frequency mixing 

efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct -connected to the cathode of the oscillator 
tube and has no d -c bias. 

Oscillator 

The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self -stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant 
when the circuit is affected by variation of line voltage 
and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 

switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 

Detector and A.V.C. 

The modulated signal as obtained from the output 
of the i -f system is detected by an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 

Figure 3-Loudspeaker Wiring 

and final reproduction. The d -c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r -f, first detector and i -f tubes through 
suitable resistance -capacitance filter circuits. The sec- 
ond diode of the RCA -6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis -ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 
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Audio System 
Manual volume control of the detected signal is ef- 

fected by an acoustically tapered potentiometer in the 
grid circuit of the first a -f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music -speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses 
an RCA -6C5 which is resistance coupled to the first 
a -f tube and transformer coupled into the push-pull 

power output stage. High -frequency tone control is 
obtained by use of a condenser and variable resistor 
in series across the grids of the output tubes. The field 
coil serves as a reactor in the high voltage filter circuit. 

Rectifier 

The a -c voltage supplied by the power line is stepped 
un by the transformer T-1 and applied to the 5Z3 full 
wave rectifier for production of high voltage d.c. to 
be used for plate and bias supply. Simultaneously, a 
step down takes place in the same transformer to pro- 
vide the low voltage necessary fòr heaters. The cur- 
rent obtained from the rectifier is thoroughly filtered 
by large capacitors and the field coil reactance. 

SERVICE DATA 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d -c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 

Alignment Procedure 
Ten alignment trimmers are provided in the r -f, 

first detector and oscillator tuning system and four are 
used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may he 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 

coil to obtain an indication of the tuning. Holes are provided 
at the top of the r -f shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
at increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron.core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required: -- 
WAND SIGNAL 

Brass Decrease] 
.jIron Decreases 

jBrass Increase 

Iron Decrease 

ÇBrass Decreasej 
iIron Increase J. 

TRIMMER 

None 

Decrease 

Increase 

R -F AMR,. Is:. DET. 
ANT. COILS , .--- 

TOP -- 
"C" BOTTOM 

DET. COILS 
A" TOP -- 
"C" BOTTOM 

OSC. COILS 
'ATOP -- 
'C' BOTTOM 

osc'."36J76K7 
I -F 

9 T 6 

V L 1 

OUTPUT DRIVER Isr. A.F. 2wo. I -F TRANS. 2.a DÉT. & A.V.C. 

Figure 4-Coil and Radiotron Locations 

bs.I-F 
TRANS. 

la 

CATHODE-RAY ALIGNMENT 

Equipment 
A standard source of alignment frequencies is re- 

quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should he by means of an RCA Stock No. 9545 
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Cathode -Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 

TO DETECTOR---... 
OUTPUT 

TO CHASSIS 
GROUND 

¡SHIELD 

110-120 V. 
50-60-. 

110-120V. 
50-60-. 

VERTICAL INPUT 

TMV-122 - B 

CATHODE RAY 

OSC IL LOG R A PH 

e 

mQ 

IST DE, 
1sTI.F.. OR 

No I.F. TUBE 

RECEIVER 
CHASSIS 

.001 MED. 
t 

tr 

3111C® CABLE a 

TMV-128-A 
FREQUENCY MODULATOR 

TMV-97-C 
TE5T OSCILLATOR 

Figure 5-Alignment Apparatus Connections 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode -Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical "high" input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the "0" or ground terminal to the chassis. The 
"Ext. Sync." terminals of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator "Ant." lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical "A" amplifier should be "On" for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 
venient for accurate observation. Proceed further as 
follows :- 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA -6J7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal "B" am- 
plifier to "Timing" and control its gain so that 
the luminescent spot sweeps a straight line trace 

(b) 

completely across the screen. Place the timing 
control to "Int." Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 
Attach the output of the test Oscillator between 
the control grid cap of the RCA -6K7 i -f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 kc. and set 
its modulation switch to "On." Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for peak indications. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. Then 
carefully tune the two trimmers C-20 and C-21 
of the second i -f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the special 
shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its "Lo" position and 
turn the Oscillator modulation switch to "Off." 
Change the timing control of the Oscillograph 
to "Ext." and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
1/2 clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re -adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(J) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA -6L7 first detector 
tube. Then adjust the first i -f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i -f system. 

R -F Trimmer Adjustments 

Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should he removed from connection with 
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the i -f system and its output connected to the antenna - 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:- 

CALIBRATION 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 

BAND A 
(a) With the receiver range switch in its Band 

A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation "On" 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be neces- 

sary to have the timing control of the Oscillo - 
graph on "Int." for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to "Ext." and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to "Off" and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
"Off") until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 

Figure 6-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 Volts A.C.-No Signal-Volume Control Maximum 
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(a) 

is being "wobbled" by the frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re -aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46. 

BAND X 

Disconnect the Frequency Modulator and tune 
the test Oscillator (Modulation "On") to 400 
kc. Place the receiver range switch to its Band 
X position and tune the station selector to 400 
kc. Turn Oscillograph timing control to "Int." 
Then align trimmers C-45, C-11 and C-2 for 
maximum indication at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the test Oscillator. Change the 
Oscillograph timing to "Ext." Increase Oscil- 
lator frequency (Modulation "Off") until the 
forward and reverse waves appear and become 
coincident at their highest point, approximately 
at 462 kc. These images may be made to 
remain stationary by manipulation of the Oscil- 
lograph range switch (No. 2 position) and 
frequency control (mid -position). Readjust 
trimmers C-45, C-11 and C-2 to give maximum 
amplitude and complete coincidence of the 
waves. 

(b) Change the test Oscillator to 150 kc. (Fre- 
quency Modulator disconnected). Tune this 
signal on the receiver, disregarding the dial read- 
ing at which it is best received. Then inter- 
connect the Frequency Modulator and Oscil- 
lator. Retune the latter to the point at which 
the two similar waves appear on the screen. 
Adjust trimmer C-61 for maximum amplitude 
of the waves. Rocking of the tuning condenser 
will not be necessary for this operation as such 
is duplicated by the Frequency Modulator. Re- 
align C-45 as in (a) to correct for any error 
caused by the adjustment of C-61. 

BAND C 
(a) Turn the range switch of the receiver to its 

Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modula- 
tion "On" and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper "image" 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may he necessary to increase 
the output of the Oscillator in order to get an 
indication of the "image". No adjustments 
should be made during this check. 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 

oscillographic image. No further adjustments 
are to be made on this band. 

ALIGNMENT WITH OUTPUT METER 

To align the receiver by means of an output indi- 
cator other than a Cathode -Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7-Universal Power Transformer Connections 
Pri. Res. -7.42 ohms, total 
Sec. Res. -274 ohms, total 

means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 

1-F Alignment 
Connect the test Oscillator to the control grid cap 

of the i -f tube. Advance the volume control of the 
receiver to its full -on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re -connect the Oscillator so that it will feed 
into the control grid circuit of the RCA -6L7 first 
detector. Then tune the first i -f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 

R -F Alignment 
After completing the i -f adjustments, it is advisable 

to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna -ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 

Band A-This band should be aligned by supplying 
a 1720 kc. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 
trimmers C-47, C-12 and C-3 to produce maximum 
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receiver output. The Oscillator should then be shifted 
to 600 kc. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 

Band X-This band must be aligned at 400 kc. and 
150 kc. Tune the test Oscillator to 400 kc. and turn 
the receiver dial to the same reading. Adjust trim- 
mers C-45, C-11 and C-2 for maximum (peak) receiver 
output. Then shift the Oscillator to 150 kc. and tune 
the receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Adjust trimmer 
C-61, simultaneously rocking the tuning condenser 
backward and forward through the signal, until max- 
imum receiver output results from the combined oper- 
ations. Repeat the alignment of C-45 as above to 
correct for any change which may have been caused 
by the adjustment of C-61. 

Band C-Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the "C" Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of "image" response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 

and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter's internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as possible 
consistent with good readability. 

Universal Transformer 
The transformer used on some models of this re- 

ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

RECEIVER ASSEMBLIES 4885 Capacitor -0.1 Mfd. (C7, C19, C2'7, C52). $0.28 
4427 Bracket-High or low frequency tone con- 4841 Capacitor -0.l Mfd. (C6) .22 

trol or volume control mounting bracket. $0.18 5170 Capacitor -0.25 Mfd. (C32) .25 
5237 Bushing-Variable condenser mounting 11203 Capacitor -10 Mfd. (C53) 1.18 

bushing assembly-Package of 3 .43 5212 Capacitor -18 Mfd. (C54) 1.16 
11223 Capacitor-Adjustable capacitor (C46).... .46 

11215 Capacitor pack-Comprising one 16 Mfd., 
5241 Capacitor-Adjustable capacitor (C61).... .40 two 10 Mfd.. and two 8 Mfd. capacitors 

11292 Capacitor --22 MMfd. (C9) .24 (C29, C35, C36, C55, C56) 3.85 
11289 Capacitor-SO MMfd. (C8) .26 11201 Clamp-Cable clamp-located near variable 
11291 Capacitor -115 MMfd. (C50) .24 tuning condenser-Package of S .20 

11290 Capacitor -400 MMfd. (C60) .25 11272 Clamp-Cable clamp-located above an - 

11269 Capacitor -800 MMfd. (C59) .30 tenna terminal 10 

3784 Capacitor -900 MMfd. (C31) .30 4693 Clamp-Electrolytic capacitor clamp-for 
11316 Capacitor -1225 MMfd. (C26) .40 

5215 
stock $11215 

Coil-Antenna coil-A and C bands (LI, 
.15 

11287 Capacitor -4500 MMfd. (C58) .30 L2, LS, L6, Cl, C3) 2.32 
5107 Capacitor-.0025 Mfd. (C62, C63) .16 11325 Coil-Antenna coil-X band (L3, L4, C2) 1.56 4907 
4868 
4624 

Capacitor -0.005 Mfd. (C40, C41) 
Capacitor -0.005 Mfd. (C33) 
Capacitor -0.01 Mfd. (C30) 

.38 .20L8, 

.54 

5216 Coil-Detector coil-A and C bands L7, 
L11, L12, CIO, C12) ( 2.34 

4937 Capacitor -0.01 Mfd. (C39) .25 11326 Coil-Detector coil-X band (L9, L10, C11) 1.60 
11315 Capacitor -0.015 Mfd. (C38) .20 5217 Coil-Oscillator coil-A and C bands (L13, 
4836 Capacitor -0.05 Mfd. (C4, C13, C18, C23) .30 L1S, C43, C47) 2.20 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION LIST 

PRICE 

11327 Coil -Oscillator coil -X band -(L14, L23, 10194 Ball -Steel ball -Package of 20 $0.25 
C45) $1.44 4422 Clutch -Tuning condenser drive clutch 

11277 Compensating Pack -Comprising one 0.015 assembly -comprising drive shaft, balls, 
Mfd., one 0.035 Mfd. capacitor, one 27, ring, spring and washers assembled.... 1.00 
000 ohm and one 8200 ohm resistor- 11333 Dial -Station selector dial scale .60 
(C25, C28, R12, R13) .92 11227 Drive -Variable tuning condenser drive 

11214 Condenser -Three gang variable tuning complete -less dial scale 2.08 
condenser -(C5, C14, C48) 4.20 11228 Gear -Vernier pointer drive gear .42 

11205 Volume Control -(R14) 1.30 4827 Gear -Spring gear assembly 1.25 
11219 Tone Control -High frequency tone con- 11303 Indicator .22 

trol-(R22) .90 11226 Indicator -Band indicator pointer assembly 
11710 Lead -Shielded lead for antenna .40 -comprising indicator, arm, link and 

8041 Plate -I. F. or R. F. coil shield locking stud .20 
plate with screw -Package of 2 .12 4475 Indicator -Station selector indicator .18 

11220 Resistor -Voltage divider resistor ---compris- 4340 Lamp -Dial lamp -Package of 5 .60 
ing one 3900 ohm and one 4200 ohm 3993 Screw -No. 6.32.5/32' set screw -for band 
section -(R31, R32) .84 indicator operating arm -Package of 10.. .25 

11221 Resistor -Voltage divider resistor ---compris- 
ing one 50 ohm. one 28 ohm and one 

4669 Screw -No. 8.32.5/32'Square head set 
screw -for tuning condenser shaft - 

195 ohm section -(R28, R29, R30).. .48 Package of 10 .25 
5112 Resistor -1000 Ohm -Carbon type -1/4 4377 Spring -Band indicator operating arm 

Watt -(R2) -Package of S 1.00 spring -Package of S .25 
3706 Resistor -1800 Ohm -Carbon type -1/4 4378 Stud -Band indicator operating arm stud 

Watt -(R15) -Package of 5 1.00 assembly -Package of S .25 
5159 Resistor -2200 Ohm -Carbon type -I/4 

Watt -(R20) -Package of S 1.00 MISCELLANEOUS ASSEMBLIES 
5175 Resistor -5600 Ohm -Carbon type -I/2 

Watt -(R21) -Package of 5 1.00 11337 Escutcheon -Station selector escutcheon.... .70 
2731 Resistor -10,000 Ohm -Carbon type -1 6614 Glass -Station selector dial glass .30 

Watt -(R25) -Package of 5 1.10 11346 Knob -Station selector knob -Package of 5 .75 
11305 Resistor -22,000 Ohm -Carbon type -1/4 11347 Knob -Volume control, range switch, tone 

Watt -(R16, R17) -Package of 5 1.00 control or power switch knob -Package 
11300 Resistor -33,000 Ohm -Carbon type -1/10 of 5 .75 

Watt -(R24) -Package of S .75 4678 Ring -Spring retaining ring for station 
5033 Resistor -33,000 Ohm -Carbon type -1 selector dial glass -Package of 5 .34 

Watt -(R23) -Package of 5 1.10 11210 Screw -Chassis mounting screw assembly - 
3118 Resistor -100,000 Ohm -Carbon type -I/ Package of 4 

.28 Watt -(R1, R3, R5, R6) -Package of 5. 1.00 11348 Screw -No. 8.32.7/16' Headless. cuoned 
5027 Resistor -150,000 Ohm -Carbon type -I/ point, set screw for knob, Stock $11346 - 

Watt -(R19) -Package of 5 1.00 Package of 10 .32 
11151 Resistor -2.2 Megohms-Carbon type -1/4 11349 Spring for knob, stock -Retaining spring 

$11347 -Package of S Watt -(R9) -Package of 5 1.00 15 
5249 Shield -R. F. coil shield .20 

11273 Shield-Radiotron shield .25 
5250 Shield -I. F. Transformer shield .22 REPRODUCER ASSEMBLIES 

11222 
4794 

Socket -Dial lamp socket 
Socket -4 -contact Radiotron socket, 

.18 

.15 11232 Board -Terminal board with two lead wire 
11197 Socket -6 -contact Radiotron socket .14 clips .18 
11198 Socket -7 -contact Radiotron socket .15 11231 Bolt -Yoke and core assembly bolt and 
5224 Switch -Low frequency tone control switch nut .16 

and power' switch -(S11, S13) 1.00 8060 Bracket -Mounting bracket for output trans - 
11236 Switch -Range switch (Si, S2, S3, S4, S5, former and connector .14 

S6, S7, S8, S9, S10) 2.44 11304 Cable -Reproducer cable -complete with 
5238 Terminal -Antenna terminal assembly .14 female connector .80 

11218 Transformer -Audio driver transformer- 11234 Coil -Field Coil -(L22) 2.15 
(T2) 2.58 11233 Coil -Neutralizing coil .30 

11216 Transformer -First intermediate frequency 11231 Cone -Reproducer cone (L21) -Package 
transformer -(L16, L17, C16, C17).... 2.15 of 5 3.50 

11217 Transformer -Second intermediate fre- 5040 Connector -4 -prong female connector 
quency transformer -(L18, L19, C20, socket for reproducer cable .25 
C21, C22, R7, R8) 3.10 5039 Connector -4 -prong male connector plug 

11213 Transformer -Power transformer -105.125- for reproducer .25 
150.210.250 volts -40-60 cycles 5.10 11257 Clamp -Cone center suspension clamping 

11212 Transformer -Power transformer -105-125 nut and screw assembly -Package of 5.. .25 
volts -25.60 cycles 7.18 9617 Reproducer -Complete 6.60 

11229 Transformer -Output transformer -(T3) . 1.66 

DRIVE ASSEMBLIES 11230 Washer -Binders board "C" washer -used 
to hold field coil securely -Package of 5. .18 

4362 Arm -Band indicator operating arm .28 
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RCA VICTOR MODEL T 11-8 

Eleven -Tube, Three -Band, A -C, Superheterodyne Table Receiver 

SERVICE NOTES 

Electrical Specifications 
FREQUENCY RANGES 

Band X 140 kc.--- 410 kc. 
Band A 540 kc.- 1.800 kc. 
Band C 5,700 kc.- 18,000 kc. 

ALIGNMENT FREQUENCIES 

Band 
Band 
Band 

X 150 kc. (osc.), 400 kc. (osc., ant., det.) 
A...600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
C. 18,000 kc. (osc., ant., det.) 

Intermediate Frequency 460 kc. 

RADIOTRON COMPLEMENT 

(1) RCA -6K7 Radio -Frequency Amplifier 
(2) RCA -6L7 First Detector 
(3) RCA -6J7 Heterodyne Oscillator 
(4) RCA -6K7 Intermediate Amplifier 
(5) RCA -6H6 Second Detector and A.V.C. 

POWER SUPPLY RATINGS 

Rating A 105-125 
Rating B. 105-125 
Rating C 100-130/140-160/195-250 

POWER OUTPUT RATINGS 

Undistorted Output 8.5 watts 
Maximum Output 11.5 watts 

(6) RCA -6C5. First Audio Amplifier 
(7) RCA -6C5. Audio Driver Amplifier 
(8) RCA -6F6 Power Output Amplifier 
(9) RCA -6F6 Power Output Amplifier 

(10) RCA -5Z3 Full -Wave Rectifier 
(11) RCA -6E5 Tuning Indicator 

volts, 50-60 cycles, 130 watts 
volts, 25-60 cycles, 135 watts 
volts, 40.60 cycles, 135 watts 

LOUDSPEAKER 

Type. 8 -inch Electrodynamic 
Voice Coil Impedance 21/4 ohms at 400 cycles 

Mechanical Specifications 
Height. 2316 inches 
Width 17 inches 
Depth 131/2 inches 
Weight (Net). 48 pounds 
Weight (Shipping) 601/2 pounds 
Chassis Base Dimensions 151/2 inches x 101/2 inches x 31/2 inches 

GENERAL 
This instrument comprises an eleven -tube chassis 

mounted in a table type of cabinet. Its tuning ranges 
cover the long wave, standard broadcast, short wave 
broadcast, amateur and aviation bands. The follow- 
ing points of design are of particular importance: 

Metal Radiotrons 

The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended -range receivers because of their 
efficient shielding and their favorable internal char- 
acteristics. 

FEATURES 

Tuning Condenser 

The variable tuning condenser is supported by a 

new design of shock -proof mount which has been de- 

veloped by our engineers to prevent chassis vibration 
from producing audio frequency howl. 

Chassis 

Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a mini- 

mum of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where 
they may be easily reached. Holes are included in the 
shield cans of the r -f coil system for testing the tuning 
with a Tuning Wand. 
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Loudspeaker 
An eight -inch, electrodynamic reproducer unit is 

used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed 
quickly for service. 

Color Band Dial 
The station indicating dial is nearly designed with 

each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band 
being used. A push -in clutch arrangement gives a 
10 -to -1 or 50 -to -1 drive ratio. The vernier pointer has 
a ratio of 20 -to -1 with respect to the main pointer. 

CIRCUIT ARRANGEMENT 
The Superheterodyne principle of operation torms 

the basis of the circuit design. A single, tuned r -f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i -f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA -6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA -5Z3 
tube. The outstanding features of electrical design are 
concerned with the following: 

Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer 
secondary, the detector transformer secondary and 
the oscillator coil. Alignment trimmers are included 
for each of these same circuits. Additional trimmers 
are used on the i -f transformers, tuning both the 
secondaries and primaries to 460 kc. There are sepa- 
rate groups of antenna, detector and oscillator coils 
for each of the tuning ranges. They are placed into 
operation by means of a rugged rotary switch. 

First Detector 
This stage has unusually good high frequency mix- 

ing efficiency. The tube used, an RCA -6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol grid and the oscillator is fed in on a second con- 
trol grid, a screen grid separating the two. The ar- 
rangement of the grids prevents degenerative diffi- 
culties, particularly at the higher frequencies. The 
second grid is direct -connected to the cathode of the 
oscillator tube and has no d -c bias. 

Oscillator 
The oscillator circuit is worthy of careful study 

inasmuch as it is different from the type ordinarily 
employed. It has self -stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line volt- 
age and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 
switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 

Detector and A.V.C. 
The modulated signal as obtained from the output 

of the i -f system is detected b.y an RCA -6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a -f system for amplification 
and final reproduction. The d -c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r -f, first detector and i -f tubes through 
suitable resistance -capacitance filter circuits. The sec- 
ond diode of the RCA -6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 

m 

Figure 3-Loudspeaker Wiring 
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operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. The cathode and 
anode of the signal-a.v.c. diode have positive potential 
in respect to chassis -ground and cathodes of the a.v.c. 
controlled tubes when no signal is being received. 

Audio System 
Manual volume control of the detected signal is ef- 

fected by an acoustically tapered potentiometer in the 
grid circuit of the first a -f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music -speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
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RCA -6C5 which is resistance coupled to the first a -f 
tube and transformer coupled into the push-pull 
power output stage. 

Tuning Indicator 

A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray 

SERVICE 

The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
cent to the symbols signifying these parts on the 
diagrams. Identification titles such as R- L-2, C-1, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, 
reactors, and transformer windings are rated in terms 
of their d -c resistances only. Ratings of less than one 
ohm are generally omitted. 

Alignment Procedure 
Eleven alignment trimmers are provided in the r -f, 

first detector and oscillator tuning system and four 
are used in the i -f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for alignment of this particular 
instrument is illustrated and described on a separate 
page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode -Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of 
indication afforded. There are no approximations 
necessary as with the meter or aural method, but 
each adjustment can be made with definite precision. 
Both methods are hereinafter outlined so that align- 
ment operations may be made according to the equip- 
ment available. 

It is wise to determine the necessity for alignment 
as well as the dii"ection of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an 
instrument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r -f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 

section built in the same glass envelope. The cathode- 
ray section consists of a conically shaped luminescent 
screen, upon which a pattern is formed by an effect 
of the detected signal after said effect has been ampli- 
fied by the amplifier section which is fed from the 
detector diode circuit. The size of the pattern is de- 
termined by the strength of the signal voltage, so that 
any change of tuning may be readily observed in 
order to facilitate tuning to exact resonance. 

DATA 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However should 
there be an increase of output due to the iron core and 
decrease with the brass cylinder, an increase in inductance or 
capacitance is indicated as necessary to bring the circuit into 
line. The trimmer involved should therefore be increased 
accordingly. If the brass cylinder end causes an increase in 
output while the iron end causes a decrease, reduction of 
inductance will he necessary to place the circuit in alignment. 
This is equivalent to decreasing the trimmer concerned. The 
following tabulation gives the various changes and the ad- 
justments required: 

WAND 

Brass 
Iron. 
Brass 
Iron. 
Brass 
Iron. 

SIGNAL 

Decrease l 
Decrease J 

.Increase 
1. 

Decrease J 

Decrease 1 

.Increase J 

4e11/11110111111/111,11/01110/1#1011/111/111:6e11/11110111111/111,11/01110/1#1011/111/111:611111 \l TUNING 

ANT. COILS 
a' TOP --- i;' ROTTOM 

DET. COILS 
';q" TOP -- 
"C" BOTTOM 

OSC.COILS 
Ä- TOP - -- 

C" BOTTOM 3 

Osc: - 
IFAMP.-- 

6J7 

TRIMMER 

None 

Decrease 

Increase 

R -F AMP. 

1 Isr. DET. 

RECT.- 

1st. I -F 
TRANS CJ 

SM -455 

V 

OUTPUT DRIVER IsT. A 2wo.I-F TRANS. Zwo. DET. & A.V. C. 

Figure 4-Radiotron and Coil Locations 

CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 
Cathode -Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the 
generated signal and synchronize it with the Oscillo - 
graph in order to obtain visual representation of the 
resonant characteristic of the circuit being tuned on 
the cathode-ray fluorescent screen. 

I -F Trimmer Adjustments 
The four trimmers of the two i -f transformers are 

located as shown by Figure 6. Each must be aligned 
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to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer align- 
ed secondly. For such a process, it is necessary to 
feed the output of the Full Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode -Ray 
Oscillograph. The proper point of connection of the 
Oscillograph is with its vertical "high" input terminal 
attached to the juncture of R-7 and R-8, as illustrated 
in Figure 6, and with the "0" or ground terminal to 
the chassis. The "Ext. Sync." terminals of the 
Oscillograph should be connected to the Frequency 
Modulator as shown by Figure 5. A .001 mfd. capa- 
citor installed in series with the Oscillator "Ant." 
lead will prevent the voltages of the stage under 
alignment from becoming upset. The vertical "A" 
amplifier should be "On" for the ensuing adjustments 

TO DETECTOR-., 
OUTPUT 

TO CHASSIS 
GROUND - 

SHIELD 

110-120 V. 

SO -60^, 

- 

VERTICAL INPUT 

110 - 120 V. 

50-60^, i 
4.11)-.% ® tl 

TMV-I22- B 
CATHODE RAY 

OSCILLOGR APH 

TMV-129-A 
FREQUENCY MODULATOR 

CABLE 

. 

-4s 

far DET., 

tar I.F., OR 

2RDLF.TUBE 

RECEIVER 
CHASSIS 

N-1/3 

.001 MFD. 

A 

TMV- 97-C 
TEST OSCILLATOR 

Figure 5-Alignment Apparatus Connections 

and its gain control kept at maximum. For each ad- 
justment, the Oscillator output must be regulated so 
that the image obtained on the Oscillograph screen 
will be of the minimum size convenient for accurate 
observation. Proceed further as follows:, 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band "A" and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA -6J7 oscillator, removing the tube if 
necessary. Set the Oscillograph horizontal 
"B" amplifier to "Timing" and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to "Int." Adjust the 
intensity and focusing controls of the Oscillo - 
graph to produce the correct size and strength 
of spot. 

(b) Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA -6K7 
i -f tube and chassis ground as shown typically 
by Figure 5. Tune the Oscillator to 460 kc. 
and set its modulation switch to "On." Regu- 

late its output until the signal produces a wave 
pattern on the Oscillograph screen, adjusting 
the Oscillograph controls to give a shape 
which is convenient for peak indications. 
Cause the image to stand still on the screen 
by manipulation of the frequency and syn- 
chronizing controls. Then carefully tune the 
two trimmers C-20 and C-21 of the second 
i -f transformer to pröduce maximum amplitude 
(vertical deflection) of the oscillographic 
image. Under this condition the transformer 
will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full Range Oscillator by means of the 
special shielded patch cord. Figure 5 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its "Lo" 
position and turn the Oscillator modulation 
switch to "Off." Change the timing control 9f 
the Oscillograph to "Ext." and place the 
range switch to its No. 2 position. Then care- 
fully shift the tuning of the Oscillator so as 
to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly co -incident at their 
highest points. This condition will be found 
to occur at an Oscillator setting of approximately 
540 kc. The curves will be identical in shape 
but appearing in reversed positions. Adjust 
the frequency control of the Oscillograph in 
order to cause the waves to conform with the 
above requirement and to make them remain 
motionless on the screen. This will require a 
setting of approximately V2 clockwise rotation 
of the frequency control. The trimmers C-20 
and C-21 should then be re -adjusted so that 
the two curves move together and become 
exactly coincident throughout their lengths, 
maintaining the maximum amplitude at which 
this condition can be brought about. 

(d) Leaving the equipment connected and adjust- 
ed as in (c), change the Oscillator output to 
the control grid cap of the RCA -6L7 first 
detector tube. Then adjust the first i -f trans- 
former trimmers C-16 and C-17 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 
tuning characteristic of the i -f system. 

R -F Trimmer Adjustments 
For Bands A and X, adjustments must be made at 

the high and low frequency ends of the range. On 
Band C, alignment is required only at the high fre- 
quency end. 

Locations of the various antenna, detector and 
oscillator coil trimmers are shown by Figure 6. The 
test Oscillator should be removed from connection 
with the i -f system and its output connected to the 
antenna -ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillograph 

442 



at the second detector. During the following adjust- 
ments, the Oscillator output should be regulated as 
often as is necessary to keep the oscillographic image 
as low as is practically observable. Adherence to this 
procedure will obviate the broadness of tuning that 
would result from a.v.c. action on a stronger signal. 
Proceed with the adjustments as follows: 

CALIBRATION 
Set the receiver range switch to Band A and rotate 

the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance) . Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 

BAND A 
With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 kc. (modulation 
"On" and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector and antenna trimmers, 
C-47, C-12 and C-3 respectively, so that each 
brings about maximum amplitude of output 
as shown by the wave on the Oscillograph. 
It will be necessary to have the timing control 
of the Oscillograph on "Int." for this opera- 
tion. After each trimmer has been peaked, 
the Oscillograph timing control should be set 
to "Ext." and the Frequency Modulator placed 
into operation with its connections to the 

(a) 

Oscillator and Oscillograph made in accord- 
ance with Figure 5. Turn the modulation 
switch of the Oscillator to "Off" and retune 
the Oscillator (increase frequency) until the 
forward and reverse waves show on the Oscil- 
lograph and become coincident at their highest 
points. Adjust the trimmers C-47, C-12 and 
C-3 again, setting each to the point which pro- 
duces the best coincidence and maximum 
amplitude of the wave images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to "On". 
Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modu- 
lation "Off") until the two similar forward 
and reverse waves appear on the screen. For 
this adjustment, it is advisable to shift the 
Oscillator to its 200-400 kc. range using the 
third harmonic of the generated signal in order 
to obtain the desired range of sweep. The 
oscillator series trimmer, C-46, should then be 
adjusted to produce maximum amplitude of 
the images. No rocking will be necessary on 
the station selector inasmuch as the signal 
frequency is being "wobbled" by the Fre- 
quency Modulator to produce the same effect. 
After completing this adjustment, the trimmer 
C-47 should be re -aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-46. 

Figure 6-Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts, 60 cycles-No signal input 
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(a) 

(h) 

(a) 

BAND X 
Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation "On"). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to "Int." Then align each of the trimmers 
C-45, C-11 and C-2 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to "Ext." 
Increase the frequency of the Oscillator 
(modulation "Off") until the two waves ap- 
pear and become coincident at their highest 
points, approximately at 462 kc. They may be 
made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
and frequency control. Readjust the three 
trimmers C-45, C-11 and C-2 to give maxi- 
mum amplitude and complete coincidence of 
the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen Adjust 
trimmer C-61, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-45 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C-61. 

BAND C 
Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modu- 
lation "On" and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper "image" 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the. adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the "image". No adjustments 
should be made during this check: 

(b) Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments arc to he made on this band. 

OUTPUT INDICATOR ALIGNMENT 
To align the receiver by means of an output indi- 

cator other than a Cathode -Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals 
and means of indication for the output. The RCA 
Neon Output Indicator, Stock No. 4317, will be 
found very satisfactory for such use. It should be 
connected across the voice coil circuit of the loud- 
speaker or across the output transformer primary. 

BLACK 
r-BLUE 
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L 

BLUE 
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BROWN 

BLACK -BROWN 

BROWN 

YELLOW 

RECTIFIER FILAMENT 
5 VOLTS 

511-541 

Pri. Res. -5.42 ohms, total 
Sec. Res. -470 ohms, total 

Figure 7-Standard Power Transformer Connections 

I -F Alignment 
Connect the test Oscillator to the control grid cap 

of the i -f tube. Advance the volume control of the 
receiver to its full -on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers 
C-20 and C-21 to give maximum receiver output. 
Regulate the Oscillator output during this adjustment 
so that the output indication is as small as can be 
conveniently observed. After completing the adjust- 
ments of these trimmers, re -connect the Oscillator so 
that it will feed into the control -grid circuit of the 
RCA -6L7 first detector. Then tune the first i -f trans- 
former trimmers C-16 and C-17 for maximum re- 
ceiver output. 

R -F Alignment 
After completing the i -f adjustments, it is advisable 

to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna -ground terminals of the receiver and 
the manual volume control turned to its maximum 
position. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 

Band A-This band should be aligned by supply- 
ing a 1720 kc. signal to the receiver, tuning the 
station selector to a dial reading of 1720 and adjust- 
ing the trimmers C-47, C-12 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to res- 
onate this signal, disregarding the reading at which 
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it is best received. Trimmer C-46 must then be ad- 
justed, simultaneously while rocking the station se- 
lector backward and forward through the signal until 
the maximum output results from the combined 
operations. C-47 should be rechecked to assure that 
its adjustment has not changed because of the trim- 
ming of C-46. 

Band X-Change the range switch to its Band "X" 
position. Tune the receiver to read 400 kc. and set 
the Oscillator to 400 kc. Adjust trimmers C-45, C-11 
and C-2 to produce maximum receiver output. Then 
shift the Oscillator frequency to 150 kc. and tune the 
receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Then tune the 
oscillator series trimmer, C-61, simultaneously rocking 
the tuning control (receiver) backward and forward 
through the signal, until maximum output results from 
the combined operations. Repeat the alignment of 
C-45 as in (a) to correct for any change caused by 
the adjustment of C-61. 

Band C -Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the "C" Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of "image" response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 

18,000 kc. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 

Radiotron Socket Voltages 
The voltage values indicated from the Radiotron 

socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within ± 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter's internal 
resistance. 

Standard Transformer 
The transformer used on some models of this in- 

strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7. 

Phonograph Attachment 
A terminal board is provided for connecting a 

phonograph attachment into the audio amplifying 
circuit. Two typical methods of connection are shown 
on the schematic diagram Figure 1. The radio volume 
control must be set to minimum when using phono- 
graph. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. DESCRIPTION LIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

RECEIVER ASSEMBLIES 11203 Capacitor -10 Mfd. (C53). 1.18 
4632 Board-Terminal board assembly-two ter- 5212 Capacitor -18 Mfd. (C54). 1.16 

minais . $0.25 11215 Capacitor pack-Comprising one 16 Mfd., 
4427 Bracket-Volume control mounting bracket .18 two 10 Mfd., and two 8 Mfd. capacitors 
5237 Bushing-Variable tuning condenser (C29, C35, C36, C55, C56) 3.85 

mounting bushing assembly - compris- 4693 Clamp-Electrolytic condenser mounting 
ing one bushing, one washer, one lock- clamp-for stock No. 11215 .15 
washer and one nut-Package of 3.... .43 11325 Coil-Antenna coil-X band (L3, L4, C2) 1.56 

11223 Capacitor-Adjustable capacitor (C46)... 11326 Coil-Detector coil-X band (L9, L10, 
5241 Capacitor-Adjustable capacitor (C61) ... 

.46 
C11) 1.60 

11292 Capacitor -22 MMfd. (C9) 
.40 

11327 Coil-Oscillator coil-X band (L14, L23, 
11289 Capacitor -50 MMfd. (C8) 

.24 
C45) 1.44 

11291 Capacitor -115 MMfd. (C50) 
.26 

5215 Coil-Antenna coil --A and C bands (L1, 
11290 Capacitor -400 MMfd. (C60) 

.24 
L2, L5, L6, Cl, C3) 2.32 

11269 Capacitor -800 MMfd. (C59) 
.25 
.30 5216 Coil-Detector coil-A and C bands (L7, 

3784 Capacitor -900 MMfd. (C31) .30 L8, L11, L12, C10, C12) 2.34 
11316 Capacitor -1225 MMfd. (C26) .40 5217 Coil-Oscillator coil-A and C bands (L13, 
11287 Capacitor -4500 MMfd. (C58) .30 L15, C43, C47) 2.20 

5107 Capacitor-.0025 Mfd. (C62, C63) .16 11277 Compensating Pack-Comprising one 8200 
4838 Capacitor-.005 Mfd. (C40, C41) .20 ohm and one 27,000 ohm resistors, one 
4868 Capacitor-.005 Mfd. (C33) .20 .015 Mfd., one .035 Mfd. capacitors 
4624 Capacitor-.01 Mfd. (C30) .54 (C25, C28, R12, R13) .92 
4937 Capacitor-.01 Mfd. (C39) .25 11214 Condenser-Three-gang variable tuning 

11315 Capacitor-.015 Mfd. (C38) .20 condenser (C5, C14, C48) 4.20 
4836 Capacitor-.05 Mfd. (C4, C13, C18, C23) .30 11697 Cover-Terminal board cover .12 
4886 Capacitor-.05 Mfd. (C24). .20 11202 Foot-Chassis foot and bracket assembly 
4839 Capacitor -0.1 Mfd. (C7, C19, C27, C52) .28 -Package of 2. .78 
4841 Capacitor -0.1 Mfd. (C6) .22 11710 Lead-Shielded lead-connects antenna 
5170 Capacitor -0.25 Mfd. (C32) .25 terminal to range switch .40 

The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS Continued 

STOCK 
No. DESCRIPTION LIST 

Psl E 

STOCK 
No. DESCRIPTION LIST 

PRICE 

8041 Plate -I. F. or R. F. coil shield locking 11303 Indicator -Station selector vernier indi - 
plate -Package of 2 .12 cator pointer. .22 

11220 Resistor -Voltage divider resistor -Corn- 
prising one 3900 ohm and one 4200 

11226 Indicator -Band indicator pointer assem- 
bly-comprising indicator, arm, link 

ohm sections (R31, R32) .84 and stud .20 
11221 Resistor -Voltage divider resistor -Corn- 4475 Indicator -Station selector indicator .18 

prising one 50 ohm, one 28 ohm and 4340 Lamp -Dial lamp -Package of 5 .60 
one 195 ohm sections (R28, R29, R30) .48 3993 Screw -No. 6.32.5/32 -in. set screw for 

5112 Resistor -1000 ohm -Carbon type -1/4 band indicator operating arm -Package 
watt (R2) -Package of 5 1.00 of 10 .25 

3706 Resistor -1800 ohm -Carbon type -I/4 4669 Screw -No. 8.32.5/32 -in. square head set 
watt (R15) -Package of 5 1.00 screw -for tuning condenser shaft - 

5159 Resistor -2200 ohm -Carbon type -1/4 Package of 10 .25 
watt (R20) -Package of 5 1.00 4377 Spring -Band indicator operating arm 

5175 Resistor -5600 ohm -Carbon type -1/2 spring -Package of 5 .25 
watt (R21) -Package of 5 1.00 4378 Stud -Band indicator operating arm stud 

2731 Resistor -10,000 ohm -Carbon type - 1 assembly -Package of 5 .25 
watt (R25) -Package of 5 1.10 

11305 Resistor -22,000 ohm -Carbon type -I/4 REPRODUCER ASSEMBLIES 
watt (R16, R17) -Package of 5 1.00 11232 Board -Terminal board with two lead 5033 Resistor -33,000 ohm -Carbon type- 1 wire clips. .18 watt (R23) -Package of 5 1.10 11231 Bolt -Yoke and core assembly bolt and 11300 Resistor -33,000 ohm -Carbon type -1/10 nut .16 watt (R24) -Package of 5 .75 8060 Bracket -Mounting bracket for output 3118 Resistor -100,000 ohm -Carbon type -I/4 transformer and connector ...... .14 

5027 
watt (R1, R3, R5, R6) --Package of 5. 

Resistor --150,000 ohm -Carbon type -I/4 
watt (R19) -Package of 5 

1.00 

1.00 

11304 

11257 

Cable -Reproducer cable -Complete with p p female Clammconnector.80 Clamp -Cone Coonenecenter suspension clamping 11626 Resistor -2.2 megohms-Carbon type -1/4 nut and screw assembly -Package of 5. watt (R9, RIO, R11) -Package of 5 1.00 11234 Coil -Field coil (L-22) 
.25 

2.15 5249 Shield -Antenna, detector, or oscillator 11233 Coil -Neutralizing coil. .30 coil shield .20 11235 Cone -Reproducer cone (L21) -Package 5250 Shield -Intermediate frequency transformer of 5 3.50 shield .22 5040 Connector -4 contact female 'connector 11222 Socket -Dial lamp socket ,18 socket for reproducer cable .25 4794 Socket -4 -contact rectifier R a d i o t r o n 5039 Connector -4 prong male connector plug socket . .15 for reproducer. .25 11197 Socket -6 -contact Radiotron socket .14 9617 Reproducer -Complete 6.60 11198 Socket -7 -contact Radiotron socket .15 11229 Transformer -Output transformer (T3).. 1.66 11236 Switch -Range switch (SI, S2, S3, S4, 11230 Washer -Binders board "C" washer -used 
5224 

S5, S6, S7, S8, S9, S10) 
Switch -Low frequency tone control and 

2.44 to hold field coil securely -Package of 5 .18 

power switch (S11, S13) 1.00 MISCELLANEOUS ASSEMBLIES 
5238 

11219 

Terminal -Antenna terminal board with 
clip, insulating strip and rivets 

Tone Control -High frequency tone con- 
14 11729 Bolt -Reproducer mountingbolt assembly -Comprising 

one bolt, one washer, one 
trol (R22) .90 lockwasher and one nut -Package of 2. .20 

11218 Transformer -Audio driver transformer 11191 Bracket -Tuning lamp mounting bracket 
(T2) 2.58 -less clamp 

Cable -Tuning tube 
.12 

11216 Transformer -First intermediate frequency 11319 cable -complete with 
transformer (L16, L17, C16, C17).... 2.15 socket . 1.38 

11217 Transformer -Second intermediate fre- 11192 Clamp -Tuning lamb mounting clamp- 
quency transformer (L18, L19, C20, less bracket .12 
C21, C22, R7, R8) 3.10 11276 Escutcheon -Tuning lamp escutcheon... .40 

11212 Transformer -P o w e r transformer -105- 11337 Escutcheon -Station selector escutcheon.. .70 
125 volts -25-50 cycles 7.18 6614 Glass -Station selector dial glass .30 

11213 Transformer -Power transformer -250- 
210-150-125-105 v o 1 t s - 40.60 cycles 

11347 Knob - Volume control, tone control, 
range switch or power switch knob - 

(T1) 5.10 Package of 5 .75 
11205 Volume Control -(R14). 1.30 11346 Knob- Station selector knob - Package 

DRIVE ASSEMBLIES 11382 
of 5 

Resistor -1 megohm-Carbon type -1/io 
5 

4362 Arm -Band indicator operating arm .28 watt (R27) -Package of 5 .75 
10194 Ball -Steel ball -Package of 20 .25 4678 Ring -Spring retaining ring for station se - 
4422 Clutch -Tuning condenser drive clutch lector dial glass -Package of 5 .34 

assembly -Comprising drive shaft, halls, 11377 Screw -Chassis mounting screw assembly 
ring, spring and washers, assembled... 1.00 -Comprising one screw, one washer 

11333 Dial -Station selector dial scale .60 and one lockwasher-Package of 4.... .12 
11227 Drive --Variable tuning condenser drive 11348 Screw -No. 8.32 -7/g -in. headless cupped 

complete -less dial scale 2.08 point set screw for knob (Stock No. 
11228 Gear -Vernier pointer drive gear .42 11346) -Package of 10 .32 
4827 Gear -Spring gear assembly -complete- 11381 Socket -Tuning tube socket and cover .45 

comprising stud, spring, cover, gears, 11349 Spring -Retaining spring for knob (Stock 
mounting arm with screws and washers. 1.25 No. 11347) -Package of 5 .15 

The prices quoted above are subject to change without notice. 
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SUPPLEMENT TO 

RCA VICTOR MODELS 
T 7-5, T 8-14, T 8-16, T 10-1, and T 10-3 

SERVICE NOTES 

On receiver Models T 7-5 and T 8-14, three different type speakers are used. They can be readily identified 
by the following numbers stamped on them: (1) RL 63-4, (2) 76365-1, and (3) 76365-3. 

On receiver Models T 10-1 and T 10-3, two different type speakers are used: (1) RL 63-5 and (2) 76365-2. 

On receiver Model T 8-16, two different type speakers are used: (1) RL 63-4 and (2) 76365-3. 

The internal connections and replacement parts for speakers RL 63-4 and RL 63-5 are given in the Service 
Notes, while the schematic diagrams given below indicate the color code and wiring to the plug and connector 
for speakers: (1) 76365.1, (2) 76365.2, and (3) 76365-3. The replacement parts appear opposite the respective 
speakers. 

REPLACEMENT PARTS 

STOCK 
NO. DESCRIPTION LIST 

PRICE 

Don 5*544 

WHITE 

' I 

r. Y Y 

OUTPUT 2o,. VOICE 
TRANS. BL/1C K 

0.2 n NEUT. 
COIL 

11836 
5118 

11837 

76365-1 

CONE-Reproducer cone. 
CONNECTOR -3 -contact male connector 

for reproducer 

TRANSFORMER-Output transformer 
(Field and hum coils not removable.) 

$1.75 

.25 

1.56 

YELLOW 
'O m m YELLOW . 
rn 645ná 
r- 

u FIELD 
BLACK 

BLACK- ; 
,qOWN_ 

PLUG CONNECTOR 

OUTPUT eQ. 

ssas 

11841 
11842 
11838 
5039 

9636 
11839 

11840 

76365-2 
COIL-Field coil 
COIL-Hum neutralizing coil 
CONE-Reproducer cone. 
CONNECTOR -4 -contact male connector 

for reproducer 
REPRODUCER-Complete 
SPRING-Reproducer center s u p p o r t 

casting clamping spring-Package of 2. 
TRANSFORMER-Output transformer 

2.15 
.30 

2.00 

.25 
6.60 

.30 
1.66 

TRANS. ,.,n - VOICE 
488,, 
o'AL a Cl 

KA W 

z NEUT. SIMCOIL 
á '0 IS 

Mp 
BLACK 

_-_ ,e.0 d FIELD 
YEuow 

BBROWN-BLACROWN 

BLACK- 
BLACK- 

PLUG CONNECTOR 

11844 
11842 
11838 
5118 

9635 
11839 

11843 

76365-3 
COIL-Field coil 
COIL-Hum neutralizing coil 
CONE-Reproducer cone 
CONNECTOR -3 -contact male connector 

for reproducer 
REPRODUCER-Complete 
SPRING-Reproducer center s u p p o r t 

casting clamping spring-Package of 2. 
TRANSFORMER-Output transformer 

2.00 
.30 

2.00 

.25 
6.40 

.30 
1.56 

_,, o, 

r z z 
W 

VOICE 
s 
s NEUT. 

COIL IA ..de CI- MS YELLOW ,, 845 ( n 
FIELD 

BLACK ', 
BLACK 

BROWN -BLACK ®e BROWN 

The pricy quoted above are subject to change without notice. 
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RCA VICTOR PORTABLE VICTROLA 
MODEL 2-19 

(1935 Production) 

SERVICE DATA 
MOTOR 

The drive motor is of simple design and substantial con- 
struction. It should require little or no service if properly 
maintained. Attention to lubrication of the moving parts and 
occasional cleaning of the mechanism will go far to prevent 
faulty operation. Should it become necessary to repair the 
motor, the following procedure should be applied: 

CAUTION. ALLOW THE MOTOR MECHANISM 
TO RUN DOWN COMPLETELY BEFORE ATTEMPT- 
ING ADJUSTMENT, REPAIRS OR REPLACEMENTS. 

Removing Motor from Cabinet. Remove the winding 
key. To dismount the motor, unscrew the spindle cap with a 

small rod or nail and remove the turntable. Remove the five 
screws holding the motor board and lid support to the cabinet 
and lift the motor board assembly clear. Loosen the set 
screw holding the speed -regulator lever and remove the 
latter. The four nuts supporting the motor to the board 
should be loosened to permit removal of the motor mechanism. 

Motor Main Spring. In case of main spring failure, it 
is recommended that the entire spring barrel and gear be 
replaced, since the procedure of spring installation requires a 
good deal of care and involves slight danger. The additional 
cost of the spring barrel is offset by the saving in labor. To 
the service man who is properly qualified for handling springs 
of this type, and who will find it unnecessary to observe the 
above recommendation, the following method of replacement 
is suggested: 

(a) Allow the motor mechanism to run down completely. 
Loosen the four pillar nuts which secure the motor to the top 
plate. Raise the plate slightly and remove the spring barrel. 
The barrel cover should be removed by gently tapping around 
its edges, firmly grasping the barrel in one hand, holding it 
open side downward over a large can or similar container to 
give protection against the sudden expansion of the spring 
when released. After removing the cover, pull the center 
turns of the spring from the barrel and as soon as the spring 
begins to emerge, withdraw the hand and allow the spring to 
escape into the protective can. 

(b) The new spring is furnished coiled and clamped in 
shape with a heavy ring. It should be inserted by holding 
the barrel in one hand and forcing the spring into place with 
the other. The end of the spring should be placed over the 
barrel hook and in such position that the spring spirals in a 
clockwise direction toward the center. The spring should be 

NAIN SPRING BARREL 

INDING 
SHAFT SPRING 

pushed into the case, allowing the shipping clamp to become 
disengaged. Apply a moderate amount of spring lubricant to 
the spring coils and replace the barrel cover. 

(c) Return the barrel mechanism to the motor assembly 
in a manner reverse to the method of removal. 

Winding Shaft Spring. This spring functions as a 
friction ratchet on the winding shaft. It can be removed by 
taking the main spring barrel from its mounting, clamping 
the lower motor plate in a vise, and turning the winding crank 
in the "wind" direction, at the same time forcing it inward 
until the spring slides off the shaft. To install a new spring, 
place it in position hooked around the pillar post; insert the 
crank through the spring and screw it into the winding shaft. 
Continue turning the crank in the "wind" direction, simul- 
taneously pulling it outward until the shaft is properly fitted 
into the spring. Reassemble the motor. 

GOVERNOR ADJUSTMENT 
The mesh of the worm and fibre gears is adjustable by 

rotation of the two governor spindle bearings. This operation 
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shifts the spindle bearing holes, due to their eccentric loca- 
tions in the bearing parts as shown in the illustration. To 
obtain the proper mesh between the gears, turn the bearings 
so that the worm moves in toward the fibre gear and binding 
occurs. Then gradually "back off" on the bearings until 
smooth operation is obtained. The action of the mechanism 
can be tested by spinning the governor during the adjustment 
and noting how freely it operates. It is important to have the 
two spindle bearing holes accurately aligned with each other. 
This condition is maintained by always adjusting the bearings 
to the same relative positions. The minimum of spindle end 
play which will. permit smooth operation should be used. 
This is preferably adjustable by moving the left spindle 
bearing in or out as required. 

SPEED REGULATOR LEVER 

It is desirous to have the turntable operate at its normal 
speed (78 r.p.m.) when the regulator lever sets at its mid - 
position. To accomplish this adjustment, place the motor in 
operation, adjust the lever until the turntable revolves 

steadily at 78 r.p.m.; loosen the set screw which clamps the 
lever to the brake shaft and shift the lever to the center of 
the speed indicator scale; tighten the set screw and re -check 
the turntable speed. 

LUBRICATION 

Premature wear and failure of parts are direct results of 
failure to clean and lubricate the motor at necessary intervals. 
The various bearings and gears of the motor should be cleaned 
and lubricated at least once every six months. A drop of oil 
should be applied at the following locations: Regulator friction 
pad, governor spindle bearings, governor spindle slide mecha- 
nism, top and bottom bearings of the turntable spindle, and 
at the upper and lower bearings of the spring barrel. A small 
amount of grease should be applied to the worm gear of the 
governor, to the gear of the winding shaft, and on the small 
pinion gear. Spring lubricant should be used on the spring of 
the winding key coupling. and when necessary on the main 
spring. In addition to the regular lubrication, all motor parts 
should be covered with a light film of oil to prevent rusting. 
The oils and greases required are listed under replacement parts. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. Description List 

Price 
Stock 
No. Description p 

List 
Price 

7720 Arm -Tone arm assembly $3.26 7935 Leather -Friction leather for turntable brake 
7943 Barrel -Spring barrel -Complete with wind- 

ing gear and drive gear 2.20 7933 

-Package of 10 

Lever -Speed regulator lever and plate. 

$0.20 

.22 
7946 Board -Motor board with horn -Less hard- 

ware and motor -Green 2.85 
7228 Lubricant -RCA Victor spring lubricant - 

1 pint can .65 
7947 Board -Motor board and horn -Less hard- 

ware and motor -Blue 2.85 7931 Motor -Motor complete with spindle cap...5.G0 P p 

4113 Bracket -Sound box rest bracket .50 7226 Motor grease -RCA Victor motor grease - 
1 pint can .40 

7930 Brake -Turntable brake .36 7227 Motor oil -RCA Victor motor oil -1 pint can. .50 
7950 Cabinet -Complete with handle and catches 

-Black 10.85 7936 Nut -Motor mounting nut assembly oy-Com- 
prising 2 nuts, 1 washer, 1 lockwasher and 

7951 Cabinet -Complete with handles and catches 1 rubber cushion .10 
-Blue 10.85 

7932 Cap -Turntable spindle cap .16 
7911 Plate -Top plate assembly .50 

7944 Regulator shaft -Complete with friction 4116 Catch - Cabinet catch - Complete with lever and pad with cotter pin .24 mounting rivets -Package of 2 .40 4115 Screw and washer ---Motor board mounting 
7949 Clamp -Record clamp with rivets .40 screw and washer -Package of 3 .25 

4109 Cup -Needle cup .22 6933 Sound box -Complete with needle screw.... 1.80 

7948 Escutcheon .15 4118 Screw -Needle holding screw -Package of 10. .65 

7945 Gear -Intermediate gear, pinion and shaft .40 7939 Spindle -Turntable spindle -Complete with 
7938 Gear -Winding gear, sleeve and shaft .28 

two gears .72 

7940 Governor assembly -Comprising governor 
7957 Spring -Main spring for motor 1.00 

spindle, disc, collar, governor weights and 7934 Spring -Coil spring for turntable brake - 
springs 2.20 Package of 10 .30 

7937 Governor weight and spring assembly .20 7942 Spring -Winding lock spring (ratchet) .15 
6838 Handle -Carrying handle .82 4114 Support -Lid support .25 

7927 Holder -Needle holder .35 7928 Turntable -Green 1.12 

7926 Key -Winding key .42 7929 Turntable -Blue 1.12 
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RCA VICTOR 

MODEL RK -24 PHONOGRAPH OSCILLATOR 

SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
Type of Oscillator Circuit Modified Hartley 
Type of Modulation Pentode Control Grid 
Type of Radíotrons RCA -2A7 or RCA -6A7 
Heater Current 0.3 or 1.0 (Depending on Tube Used) 
Heater Voltage 2.5 or 6.3 Volts (Depending on Tube Used) 
Plate Voltage 150 Volts to 400 Volts 
Plate Current 2 0 M. A. at 250 Volts 
Input Pickup Impedance 2450 Ohms at 1000 Cycles 
Output Impedance 30 Ohms 
Tuning Frequency Range 1400 K. C. to 1700 K. C. 

PHYSICAL SPECIFICATIONS 
Height 512 Inches 
Width 7 Inches 
Depth 2 r 2 Inches 
Weight. 1 Pound 
Weight Packed for Shipment 2 Pounds 

The RCA Victor RK -24 Phonograph Oscillator is 

a modulated R. F. oscillator designed for use in con- 
junction with the RCA Victor Record Player Model 
R-93. The purpose of the RK -24 Oscillator is to 
facilitate and ensure the proper connection and opera- 
tion of the R-93 when connected to a radio receiver 
of any type and manufacture. 

The Oscillator Ires Radiotron RCA -2A7 or 
RCA -6A7, depending on the heater voltage of the 

receiver with which it is to be used. This Radiotron 
is of the dual purpose variety and functions both as 
an oscillator and a modulator. The modulation is of 
the pentode control grid type and results in excellent 
quality throughout the audio range of the pickup. 

A typical connection of the RK -24 in conjunction 
with the R-93 Record Player is shown in Figure 1. 

Figure 2 shows the schematic circuit diagram, 
while Figure 3 shows the chassis wiring diagram. 

REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased from authorized dealers 

&loci< 
No. DESCRIPTION 

LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

4749 Board-Terminal board assembly $0.48 3400 Resistor -30 ohms-Carbon type-/ watt 
(R6) Package of 5 $1.00 4013 Capacitor -200 mmfd. (C3) 30 6143 Resistor -40,000 ohms-Carbon type -3% 
watt (R2, R3)-Package of 5 4027 Capacitor -800 mmfd. (C1) .44 1.00 

4745 Capacitor pack-Comprising two 4.0 mfd. 3464 Resistor -70,000 ohms-Carbon type-J4 
capacitors (C4, C5) 1.28 watt (R4)-Package of 5 1.00 

3058 Resistor -100,000 ohms-Carbon type (R5) 4748 Clamp-Electrolytic capacitor clamp .15 -Package of 5 1.10 
4747 Coil-Oscillator coil and shield assembly (L1, 6300 Socket -4 -contact Radiotron socket .35 

L2, C2) 2.18 4750 Switch-Operating switch .94 
9554 Oscillator-Complete 7.75 4746 Transformer-Output transformer (L3, L4). . .48 
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RCA VICTOR DUO JUNIOR MODEL R-93 
SERVICE NOTES 

Electrical Specifications 
Voltage Rating 105-125 Volts A.C. Type of Motor.... Synchronous (Manual Starting) 
Frequency Rating (three types) .25, 50, and 60 Cycles Turntable Speed 78 R. P. M. 
Power Consumption 5 Watts Pickup Impedance 1,400 Ohms at 1,000 Cycles 

Volume Control Resistance 20,000 Ohms' 

Mechanical Specifications 
Height 5 inches Turntable Diameter 7 inches 
Width 11 inches Weight (Net) 
Depth 8 inches Weight (Shipping) 

General Description 
This phonograph turntable and pickup assembly is 

designed to provide record reproduction to the 
owner of a modern radio receiver by utilizing the 
audio amplifier system and loudspeaker of the radio. 
receiver in such a way as to provide quality of re- 
production equal to or better than that obtained 
from radio stations. A switch is provided for chang- 
ing from radio to record reproduction, or vice versa. 
Simplicity, compact size, and ease of connections are 
outstanding features of this instrument. 

Electrically, the instrument consists of a magnetic 
pickup for transforming the mechanical variations of 

Connecting Phonograph 
When connecting a phonograph unit to a radio re- 

ceiver, a few fundamental facts should be considered. 
First, the output of the pickup must be connected 
to the receiver at a point where sufficient audio gain 
between it and the speaker is available to give nor- 
mal sound output. Second, when doing this, some 
attention should be given to the possibilities of intro- 
ducing hum and undesired noise, both in the audio 
and in the radio circuits. 

In general, it will be found that the grid or cathode 
circuits of the second detector of a superheterodyne 
receiver are suitable for phonograph input. How- 
ever, on receivers using the type 6H6 as a second 
detector, the grid of the first audio amplifier should 
be used. On tuned r -f receivers, either the detector 
cathode or the first audio transformer primary circuit 
may be employed, depending upon the amount of 
audio gain and the type of detector used. 

On receivers employing a volume control in the 
audio circuit between the first and second audio 
stages, it is advisable to set the phonograph volume 
control to maximum and use the radio receiver volume 
control for adjusting the phonograph output. In dr - 
cuits of this type which are aurally compensated, 
advantage is taken of the compensation feature when 
the radio receiver volume control is used. 

81/2 pounds 
10 pounds 

the record grooves to voltage variations, a combined 
power switch and volume control for turning power 
on and off and adjusting the output voltage to any 
desired level, and a radio -record switch for shifting 
the connections to the receiver so that either radio 
or record reproduction may be obtained as desired 
.by the user. 

Figure 1 shows a typical layout of an ideal installa- 
tion.. Figure 3 shows the schematic and wiring dia- 
grams. The wiring diagram indicates the proper con- 
nections to be made between the pickup unit, the 
switch assembly, and the end of the cable connecting 
to the switch. 

to the Radio Receiver 
On receivers employing a volume control between 

the second detector and first audio, or in the antenna, 
r -f, or i -f circuits, and with the phonograph input 
connected to the first a -f stage, it will be necessary 
to control the phonograph output by using the phono- 
graph volume control. The receiver volume control 
may then be set to minimum to "kill" radio reception. 

Inyestigation of a large number of receivers has 
shown that six general types of connections (five of 
which may be made without removing the chassis 
from the cabinet) cover practically every type of re- 
ceiver. These connections are as follows: 

(1) Receivers having phonograph input jacks and 
Radio -Record Switches. With these receivers, 
the cable and switch supplied with the R-93 
are not used. The phonograph output is con- 
nected direct to the phonograph input jack 
and the Radio -Record Switch on the receiver 
is used for changing from Record to Radio 
reproduction. 

(2) Receivers having phonograph terminal board 
connections. Such connections should be made 
in accordance with the instructions pertaining 
to that particular instrument. 
Receivers using the type 2B7 or 6B7 second 
detectors. With receivers of this type, the 

(3) 
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(5) 

(6) 

yellow and green leads are connected in series 
with the grid cap connection of this tube, the 
green lead connected to the grid cap itself. 

(4) Receivers using the type 6FS as a first audio 
tube. On receivers of this type, the yellow 
and green leads are connected in series with 
the grid cap connection of this tubé, the green 
lead connected to the grid cap itself. 
Receivers not having any of the foregoing 
features. On receivers of this type, a split 
cathode connection is necessary. Stock No. 
4611 five -prong adapter, or Stock No. 4612 
six -prong adapter, may be used which is placed 
under the tube used in the second detector 
socket of the receiver. Stock No. 11957 eight - 
prong "octal" adapter may be placed under 
the first audio tube, such as the type 6C5. In 
the above cases, the yellow and green leads are 
connected in series with the cathode, the 
green lead connected to the tube cathode and 
yellow lead to the cathode socket contact. 
Under Chassis Connections. The above con- 

nections (3) , (4) , and (5) , are recommended 
when it is desired to connect the R-93 with- 
out removing the chassis and making changes 
in its wiring. Better results may often be ob- 
tained by making permanent connections un- 
derneath the chassis. Additional parts (such 
as a cathode bias resistor and its by-pass capa- 
citor) may be added to supply the necessary 

bias for phonograph operation when the stage 
is signal biased. A typical example of such an 
arrangement as recommended for Model C 
15-3 is shown by Figure 2. (Note the addi- 
tional jumpers added to the switch for killing 
radio.) All leads should be kept as short as 

--eHBLA.CK 

YELLOW 

-4, 
SLUE YELLOW 

RED -,i OMTIOMAL PARTS 

DUO JUNIOR C ó.iro. SHIELD 

SWITCH 

Figure 2-Typical Connections for Model C 15-3 

possible and properly shielded. Also, care 
should be taken in the placement of leads in 
regard to a -c heater wiring, power transfor- 
mer, etc., to prevent hum pickup. Receivers 
using a multi -purpose tube for i -f and second 
detector (such as Model T 4.8), the yellow 
and green leads should be connected in series 
with the detector grid; the connection being 
made in series with the ground side of the i -f 
transformer secondary to avoid detuning due 
to capacity effects. 

PICK- UP 

MOTOR 

25 á 50 CYCLE 
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/-PHONO. 

RADIO 

20,000^ 

U VVV --I POWER 

SWITCH 
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EQUIVALENT SCHEMATIC CIRCUIT. 

BINDING POST ON 
TURNTABLE UNIT 

HITE 

PICKUP 

BLACK 

WHITE- 
BLACK TR. 

WIRING DIAGRAM 

POWER CORD 

PHONO. RADIO 

rSHIELD 

TWISTED LAMP CORO TO BE 
SUPPLIED BY CUSTOMER 
MAY BE UP TO 50 FEET LONG 

TERMINALS ON 
SWITCH UNIT 

CARLE 
CONNECTIONS 

3 
BUIE 

RED 

5N-556 

Figure 3-Wiring Diagram and Equivalent Schematic Circuit 
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RCA VICTOR RECEIVERS-DETAILS OF LEAD CONNECTIONS 

Model 
Method of 

Connection Green Yellow Red Blue Shield 
R-4, 6, 8, 10, 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Chassis 
12, 70, 71, 72, Contact 
'74, 76, 77 
R-5, 17M, 27 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Det. Cathode 

Contact (Yellow) 
R-7, 7A 2. Term. Board Term. 2 Term. 1 Ant. Ant. Lead Term. 4 

(Open Link) 
R-11,21 2. Term. Board Term. 2 Term. 3 Term. 4 Term. 5 Term. 6 

(Open Link) (Open Link) 
R-18 Vs7 22 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Det. Cathode 

Contact (Yellow) 
RO -23 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Chassis 

Contact 
R-28 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Chassis 

Contact 
R-37, 38, 73, 3. Grid Clip Grid Cap of Grid Clip Ant. Ant. Lead or Chassis 
73A, 75, 75A Tube Bind. Post 
Rad. 48 2. Term. Board Term. 4 Term. 5 Term. 2 Term. 3 Term. 5 

(Open Link) (Open Link) 
R-50, 55 2. Term. Board Term. 3 Term. 4 Term. 1 Term. 2 Term. 6 

(Open Link) (Open Link) 
R-78 2. Term. Board Term. 7 Term. 8 Term. 1 Term. 2 Chassis 

(Open Link) (Open Link) 
Rad. 80 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Bind. Chassis 

Contact Post 
Rad. 82 2. Term. Hoard 'Perm. 2 

(Open Link) 
'l'erm. 3 (Tie- 

in Term.1 
to Term.3) 

1 erm. 2 Term. 3 Term. 3 

R-90, 260, 261 5. Adapter Det. Cathode Cathode Socket IF Amp.* I -F Cathode Chassis 
Contact Cathode Socket 

Contact 
103 6. Under Det. Grid Grid Lead Ant. Ant. Lead Chassis 

Chassis Term. 
110, 111, 115, 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead or Cathode Socket 
210 Contact Bind. Post Contact 
114 5. Adapter Det. Cathode Cathode Socket Ant. Ant. Lead Det. Cathode 

Contact (Yellow) 
117, 118, 119, 3. Grid Clip Grid Cap cf Grid Clip Ant. Ant. Lead or Chassis 
120, 121, 122, Tube Bind. Post 
124, 125, 128, 
211, 214, 220, 
221, 222, 224, 
225. 226 
140, 141, 240 2. Term. Board Term. 3 Tape Term. 1 Term. 2 Term. 1 

143, 242 2. Term. Board Term. 5 Term. 4 Term. 1 Term. 2 Chassis 
(Open Link) (Open Link) 

262 2. Term. Board Term. 2 Term. 1 I -F Cathode I -F Cathode Chassis 
(Open Link) (Adapter) Socket 

Contact 
280 5. Adapter Det. Cathode Cathode Socket I -F Cathode* I -F Cathode Chassis 

Contact Socket 
Contact 

T 4-8, 4-9 6. Under Det. Grid Grid Lead Ant. Ant. Lead Chassis 
Chassis Term. 

T 4.8A, 4-9A, 3. Grid Clip Grid Cap of Grid Clip Ant. Ant. Lead Chassis 
4-10, 5-2 Tube 
T 6-1, 6.9, 7.5, 4. Grid Clip Grid Cap of Grid Clip I -F Cathode I -F Cathode Chassis 
8.14 Tube (Adapter) Socket 

Contact 
C 6.2, 7.6, 8-15, 4. Grid Clip Grid Cap of Grid Clip I -F Cathode I -F Cathode Chassis 
9-4 Tube (Adapter) Socket 

Contact 
T 8-16, 9-9 2. Term. Board Term. 2 Term. 1 Term. 3 Term. 4 Chassis 
C 8-17, 9-6 (Open Link) (Left Term.) (OpenLink) 
T 10-1 5. Adapter 1st Audio Cathode Socket I -F Cathode* I -F Cathode Chassis 
C 11.1, 13-2, Cathode Contact Socket 
15-3 Contact 
T 10-3, 11-8 2. Term. Board Term. 2 Term. 1 I -F Cathode I -F Cathode Chassis 

(Open Link) (Adapter) Socket 
Contact 

* Use a second adapter. 
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It will be noted that red and blue leads are brought 
out from the switch for "killing" the radio circuit 
during record reproduction. On early receivers, these 
may be connected in series with the antenna lead to 
open the antenna circuit during phonograph opera- 
tion. In the event of unsatisfactory radio suppression 
with this connection, better results may be obtained 
by re -connecting the red and blue leads to the adja- 
cent respective lugs on the Radio -Phono Switch and 
attaching the outer ends to the Ant.-Gnd. terminals 
of the receiver so as to short-circuit these terminals 
during phonograph operation. CAUTION: This 
scheme of connection should be avoided on AC -DC 
receivers unless a small capacitor (.05 mfd.) is used 
in series with either switch lead. 

For most positive radio suppression, a split cathode 
adapter should be used in an i -f socket and the red 
and blue leads connected (standard connection at 
Radio -Phono Switch) in series with the cathode so 

that this circuit will be open for phonograph opera- 
tion. 

If the receiver is of the "All -Wave" type, it is re- 
commended that a split cathode adapter always be 
used in an i -f socket. CAUTION: If a "Doublet" 
antenna is usbd, do not place the switch in series with 
either side of the transmission line as the operation 
of the antenna system may be affected. 

On the preceding page, a list of numerous receivers 
and their proper connections are given. 

RK -24 Phonograph Oscillator 
In addition to the above recommended connec- 

tions of the R-93 to radio receivers, the RCA Stock 
No. 9554. RK -24 Phonograph Oscillator provides a 
convenient and reliable means for connection and 
operation of the R-93 with a radio receiver of any 
type of manufacture. Its proper connections are 
shown in the RCA Victor RK -24 Service Notes. 

Phonograph Motor Service Data 
NOTE: The motor used in the Second Production 

R-93 turntables is somewhat different from that used 
in the First Production. They are hereinafter de- 
signated as (1) First Production and (2) Second 
Production. Changes denoting the difference between 
the two types are indicated in Figure 5 (First Pro- 
duction) and Figure 6 (Second Production). Replace- 
ment Parts are likewise tabulated separately for each 
type. 

The synchronous motor used in this instrument is 
designed to be simple and foolproof. Among its many 
features are constancy of speed, low power consump- 

COIL RESISTANCE 

First Production 
110 V. 50 or 80 Cycles 218 ohms total 
110 V. 25 Cycles 900 ohms total 
220 V. 50 Cycles 1270 ohms total 

Second Production 
110 v. 50 or 60 Cycles 200 ohms total 
110 V. 25 Cycles 660 ohms total 

Figure 4-Motor Wiring Connections 

tion, single moving part, ease of starting, viscoloid 
damper, and long life. The main parts of the motor 
and the points that may require attention are shown 
by Figure 5 (First Production) and Figure 6 (Second 
Production). The motor is started by turning "On" 
the power switch and giving the turntable a clock- 
wise spin with the hand. If the motor is difficult to 

start it may be due to the stator failing to rotate on 
the outer bearing. This may be corrected by applying 
a slight amount of oil to the bearing surfaces. It is 
very important that the ball bearing be at the bottom 
of the main bearing assembly. 

Excessive Hum and Vibration 

A small amount of hum when starting, decreasing 
to a negligible amount while running, is normal. If 
excessive vibration occurs either at starting or run- 
ning, it may be due to one of the following: 

(1) Insu$cient lubrication in outer bearing or any 
other failure that will cause the stator to bind. 
Metal washer not above the leather washer at 
the bottom of the main bearing. 
Leather washer not oiled. When replacing 
the leather washer, make sure that it is 
thoroughly soaked in oil. 

(4) Motor not properly supported from motor 
board. Unless the motor is properly supported 
from the motor board, normal vibration will 
be excessive. 
Burrs on salient poles of rotor or stator. They 
should be removed with fine emery cloth. 

Removing Rotor from Stator 

The rotor which includes the turntable may be 
removed as follows: 

(1) First Production. Loosen the screw shown in 
Figure 5 until it clears the rotor. Then lift 
the turntable, being careful not to lose the 
steel ball of the end -bearing. After replacing 
the rotor, tighten the retaining screw securely. 

(2) Second Production. Loosen the nut shown in 
(5) of Figure 6, pushing the stop out of the 
slot and rotating 180 degrees. Then lift the 
turntable, being careful not to lose the ball 
end -bearing. After replacing the rotor, return 
the stop to its normal position and tighten the 
nut securely. 

(2) 

(3) 

(5) 
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TO REMOVE TURNTABLE ASSEMBLY:. LOOSEN 
NUT, PUSH STOP UP OUT OF SLOT AND 
ROTATE loo" 

CORRECT POSITION OF TURNTABLE STOP 

WHEN ASSEMBLED. 

MOTOR BOARD 

TURNTABLE 
STOP 

Figure 5-Details of M otor (First Production) 
(For details of sections (1), (2), and (4), refer to corresponding sections below) 

CHECK FOR CLEARANCE BETWEEN 
ROTOR AND MOTOR BOARD 

STATOR 

VISCOLOID 
BRACKET 

SPRING 

RUBBER 
C WASHER SPACERS 

RUBBER 
SLEEVE DAMPER ASSEMBLY 

STATOR 

CLAMP 

-4I'-.0125 2 .oms 
AIR GAP 

VISCOLOID 

-. - -STEEL 
OIL 

Iy 
S:17.. WASHER 

OUTER 
. 

LEATHER 
B[A 7 WASHER 
fuRRIMB 

OIL TURNTABLE SHAFT 
IF MOTOR BECOMES 
NOISY 

SPRING 

RUBBER 
SLEEVE 

ISM -560 I 

Figure 6-Details of Motor (Second Production) 
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PICKUP UNIT SERVICE DATA 
The magnetic pickup and tone arm assembly of this 

instrument is of new design and unique construction. 
Service work will consist of centering the armature 
and replacing the spacer cushions, damping block, and 
replacing the magnet coil. 

Disassembling the Pickup 

The pickup may be disassembled in the following 
manner. 

(a) Unsolder the two cable connections to the 
terminal strip. 

(b) Remove the needle screw and screws "A" and 
,.B ee 

(c) Remove the pickup assembly from the arm 
and housing. 

(d) Unsolder the two magnet coil leads attached 
to the terminals and then remove screw E. 
This will allow the removal of the ter- 
minal board. 

(e) If centering the pickup armature is the only 
adjustment required, such centering can be 
done without removing the terminal board 
indicated in (d). The armature is centered by 
loosening screw F, accessible through the hole 
shown, and holding the armature with the 
finger in proper position while screw F is 
tightened. "Feeling" the armature while de- 
flecting it between its two extremes is the best 
manner of ascertaining proper centering. When 
centering, after work has been done or the 
magnet removed, it is important that the 
magnet be remagnetized while in place. 

FRONT VIEW SHOWING LOCATION OF SCREWS 

DISASSEMBLY OF PICKUP` 

(f) 

(g) 

If the coil or spacer cushions are to be replaced, 
the pickup must be further disassembled. This 
is done by removing the magnet and then re- 
moving screws C and D. The pole piece may 
now be removed and the old coil and sleeve 
disassembled. Acetone will be found helpful 
for dissolving the old cement that holds the 
coil in place. The new coil, with its sleeve, 
may now be replaced and cemented in a 
similar position to that occupied by the old 
coil. Duco household or Ambroid cement may 
be used to hold the coil in place. Be careful to 
center the coil with its paper sleeve before 
cementing. Only rosin core solder should be 
used for soldering the coil leads in the pickup. 
The spacer cushions are replaced by loosening 
the armature adjusting screw F and removing 
screw G, clamp H an,d washer I and removing 
the armature from its bracket. Damping 
block J must be removed from the armature. 
After putting the new spacer cushions in place, 
a new damping block should be fastened to the 
armature as outlined in instructions on replac- 
ing the damping block. The cushions can then 
be removed by slipping them from each end 
of the pivot shaft. 

Replacing the Damping Block 

If it is desired to replace the damping block, it may 
be done in the following manner: 

(a) Disassemble the pickup as described under the 
preceding section. 

METHOD OF CENTERING ARMATURE 

Figure 7-Details of Pickup Assembly 
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(b) Remove the damping block from the armature 
and clean the armature shaft with emery 
paper. 

(c) Insert the armature through the new block so 
that it occupies the same position as that of 
the old. Also ascertain that the block is in 
correct vertical alignment with the armature. 
It will be noted that the hole in the damping 
block is somewhat smaller than the shaft dia- 
meter. This is done so that a snug fit will be 
obtained. 

(d) After properly locating the damping block, a 

soldering iron should be applied to the arma- 
ture so that the block will melt slightly at its 
point of contact with the armature. A' special 
tip, constructed as shown in Figure 8, will 
prove desirable for fusing the block in place. 
The iron should be applied only long enough 
to melt the block sufficiently to cause a small 
bulge on each side, and must be removed be- 

fore any bubbling occurs. The pickup should 
then be reassembled. 

It is important to remember that in all operations 
after reassembling but before placing in the tone arm, 
the pickup should be magnetized and the armature 

VISCOLOID 
DAMPING BLOCK\ 

TIP OF SOLDERING ) 
IRON 

SPACER 
CUSHIONS 

ARMATURE sew,/ 

Figure 8 -Special Soldering Iron Tip 

centered after remagnetizing. Magnetizing should be 
done by placing the pickup magnet on the magnetizer 
and sliding it onto the pole pieces, after magnetizing 
being careful not to break the magnetic circuit. 

REPLACEMENT PARTS 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

STOCK 
No. 

DESCRIPTION LIST 
PRICE 

STOCK 
No. DESCRIPTION 

LIST 
PRICE 

MOTOR ASSEMBLIES 
FIRST PRODUCTION 

9522 Turntable -Turntable assembly complete 
with rotor laminations -105.125/200- 
250 volt -50 cycle operation 4.25 

10194 Ball -Steel ball bearing -Package of 20 $0.25 4083 Washer -Leather washer -Package of 10. .20 
7657 Base -Motor base and bearing assembly- 4084 Washer -Metal .washer -Package of 10.. .26 

50.60 cycle -105.125/200.250 volt op- 
eration 1.20 MOTOR ASSEMBLIES 

9523 Base -Motor base and bearing assembly- SECOND PRODUCTION 
25 cycle operation 1.20 10194 Ball -Steel ball bearing -Package of 20.. .2 .3 

9519 Coil -Stator assembly -Comprising coil 11740 Base -Motor base and bearing assembly.. 1.45 
and laminations -105-125 volt, 60 cycle 11733 Coil -Stator assembly -Comprising coil 
operation 2.50 and laminations -105.125 volt, 60 cycle 

9521 Coil -Stator assembly -Comprising coil operation 2.96 
and laminations -105-125 volt, 50 cycle 11734 Coil --Stator assembly -Comprising coil 
operation 2.35 and laminations -105.125 volt, 50 cycle 

9524 Coil -Stator assembly -Comprising coil operation 3.08 
and laminations -105-125 volt, 25 cycle 11748 Damper -Motor damper assembly-Com- 
operation 2.25 prising one damper, one damper plate, 

9529 Coil -Stator coil assembly -Comprising one screw, two rubber washers, a -id one 
coil and laminations -50 cycle, 200-250 "C" washer .20 
volt operation 2.50 11873 Motor -105.125 volts -60 cycle motor.. 9.95 

9515 Motor -105.125 volts -60 cycle motor 8.80 11874 Motor -105.125 volts -50 cycle motor.. 9.95 
9516 Motor -105-125 volts -50 cycle motor 8.42 4456 Motor accessories -Comprising 3 nuts, 1 

9517 Motor -105-125 volts -25 cycle motor 9.00 shield and 1 screw .10 
9528 Motor -200.250 volts -50 cycle motor.. 9.60 11876 Turntable -Turntable assembly complete 
4456 Motor accessories -Comprising 3 nuts, 1 laminations cycle op - with rotor -60 

eration shield and 1 screw .10 4.35 
3813 Motor suspension assembly -Comprising 

one screw, one metal bushing, two 
11875 Turntable -Turntable assembly complete 

with rotor laminations -50 cycle op - 
rubber bushings, one flat washer, one peration 4.35 

lockwasher and one nut -Package of 3 .56 4083 Washer -Leather washer -Package of 10. .20 
4457 Spring, screw and washer assembly -Used 

to mount rotor laminations to turn- 
table -Comprising 3 springs, 3 screws 

4084 Washer -Metal washer -Package of 10 

PICKUP AND ARM 

.26 

and 9 washers .15 ASSEMBLIES 
9520 Turntable -Turntable assembly complete 

with rotor laminations -60 cycle op- 3812 Armature -Pickup armature .32 
peration 4.45 4462 Cable -Pickup cable .20 

9525 Turntable -Turntable assembly complete 3810 Coil -Pickup coil .32 
with rotor laminations -25 cycle op- 5091 Cushion -Pickup armature spacer cushion 
peration 4.85 -Package of 10 .50 

The prices quoted above are subject to change without notice. 

461 



REPLACEMENT PARTS-Continued 

STOCK 
No. 

DESCRIPTION 
FIST 

PRICE 
STOCK 

No. DESCRIPTION LIST 
PRICE 

4543 Damper-Damper block complete with 4461 Cable-5-conductor-Radio-Record switch 
damper clamp, washer .10 cable .28 

4503 Pickup and arm assembly complete 4.95 4459 Bracket-V o 1 u m e control mounting 
3811 Screw-Needle holding screw-Package bracket .10 

of 10 .46 4463 Foot-Felt foot for bottom cover-Pack- 

CABINET ASSEMBLIES 389 
age of 10 

Knob-RadioRecord switch knob-Pack- 
.20 

X-249 Bottom-Lower section of wood cabinet 2.95 3961 
age of 5 

Knob-Volume 
1.10 

X.248 Cover-Top half of wood cabinet 3.00 control knob-Package 
of 5 .60 

MISCELLANEOUS ASSEMBLIES 4458 
4507 

Post-Binding post-Package of 10 
Rest-Pickup rest-Package of 5 

2.50 
.60 

4611 Adaptor-Five-prong split cathode adaptor 1.00 4119 Screw-No. 8.32.1/4inch headless set 
4612 Adaptor-Six-prong split cathode adaptor 1.00 screw for knob-Package of 20 .38 

11957 Adaptor-Eight-prong 'octal" split cath- 4460 Switch--,Radio-Record switch .40 
ode adaptor with ground lug 1.00 4502 Volume control (R1) 1.16 

The prices quoted above are subject to change without notice. 

NOTES 
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RCA VICTOR MODEL R-95 

Portable Table Electrola 

SERVICE NOTES 

Electrical Specifications 

Voltage Rating 105-125 Volts A.C. 

Frequency Rating (two types) 50 and 60 Cycles 

Power Consumption 75 Watts 
Number and Type of Radiotrons 1 RCA -77, 1 RCA -43, 1 RCA -25Z5 

Type of Loudspeaker 8 -inch Electrodynamic 

Voice Coil Impedance 21/4 Ohms at 400 Cycles 

Type of Pickup High Impedance Magnetic 

Pickup Impedance 1,400 Ohms at 1,000 Cycles 

Type of Motor Synchronous (Manual Starting) 

Turntable Speed 78 R.P.M. 

Power Output Maximum 2 Watts 

Height 
Width 
Depth 
Weight (net) 
Weight (Shipping) 

Mechanical Specifications 
131/4 inches 
15S/8 inches 
131/8 inches 
241/2 pounds 
30 pounds 

General Features 

The RCA Victor Model R-95 Portable Table 
Electrola consists of a synchronous motor, pickup. 
amplifier, and loudspeaker contained in a portable 
cabinet. This instrument provides a convenient and 
reliable means for reproducing records of the '78 r.p.m. 
type up to 12 inches in diameter. A combination 

power switch and volume control is located on the 
motor board. A receptacle is provided in the right 
side of the cabinet for plugging in the power cord. 
The pickup and tone arm are combined as one unit. 
The audio output is reproduced by an 8 -inch elec- 
trodynamic loudspeaker. 

Electrical Circuits 

The magnetic pickup is coupled to the control grid 
of the RCA -77 Radiotron through the volume con- 
trol. A scratch filter is provided to reduce record 
surface noise. The output of the RCA -77 is resist- 
ance coupled to the RCA -43 power output Pentode. 
The output of the RCA -43 is fed to the loudspeaker 
through a stepdown transformer. 

The rectifier, an RCA -25Z5 Radiotron, is employed 
in a voltage doubler circuit. This arrangement pro- 
vides approximately twice the d -c output voltage com- 

pared to the a -c voltage input. The loudspeaker field 

is connected across the output of the rectifier circuit. 
Figure 2 shows the schematic diagram and Figure 1 

shows the wiring diagram. 

Radiotron Socket Voltages 
The operating conditions of the basic circuits of 

the amplifier may be determined by measuring the 
voltages applied to the tube elements. Figure 9 shows 
the voltage values from the socket contacts to one of 
the plates of the RCA -25Z5 rectifier, as indicated, 
and across heater contacts (H -to -H). These voltages 
are actual measured values and should hold within 
± 20% when the instrument is normally operative. 

To duplicate the conditions under which the volt- 
ages were measured requires a 1,000 -ohm -per -volt 
a-c-d-c meter having ranges of 50 and 250 volts. 
Voltages below 50 measure on the 50 volt range; 
above 50 on the 250 volt range. 
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Figure 1-Amplifier Wiring Diagram 
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Phonograph Motor 
The synchronous motor used in this instrument is 

designed to be simple and foolproof. Among its 
many features are low power consumption, single 
moving part, ease of starting, viscoloid damper, and 
long life. The main parts of the motor and the 
points that may require attention are shown in Figure 
4. The motor is started by giving it a clockwise 
spin with the hand. If the motor is difficult to start, 

Figure 3-Motor Wiring 

it may be due to the stator failing to rotate on the 
outer hearing. This may be corrected by applying 
a slight amount of oil to the bearing surfaces. It is 
very important that the ball bearing be at the bottom 
of the main hearing assembly. 

RUBBER 
C WASHER SPACERS 

SLEEVE 
SLEEVE DAMPER ASSEMBLY 

STEEL 
WASHER 

LEATHER 
WASHER 

J 

BEARING 

TURNTABLE SHAFT 
AND BEARING 

CHECK FOR CLEARANCE BETWEEN 
ROTOR AND MOTOR BOARD 

CLAMP 

. 

VISCOLOID 

OIL TURNTABLE SHAFT 
IF MOTOR BECOMES 
NOISY 

RUBBER 
SLEEVE 

EXCESSIVE VIBRATION AND HUM 

A small amount of hum when starting, decreasing 
to a negligible amount while running, is normal. If 
excessive vibration occurs either at starting or run- 
ning, it may be due to one of the following: 

(1) Insufcient lubrication in outer bearing or any 
other failure that will cause the stator to bind. 

(2) Metal washer not above the leather washer at 
the bottom of the main bearing. 

Leather washer not oiled. When replacing the 
leather washer, make sure that it is thoroughly 
soaked in oil. 

(4) Motor not properly supported from motor board. 
Unless the motor is properly supported from 
the motor board, normal vibration will be ex- 
cessive. 

(3) 

REMOVING ROTOR FROM STATOR 

The rotor, which includes the turntable, may be 
removed by loosening the nut shown in Figure 4, 
pushing the stop out of the slot and rotating it 180 
degrees. Then lift the turntable, being careful not 
to lose the ball end -bearing when this is done. After 
replacing the rotor, return the stop to its normal po- 
sition and tighten the nut securely. 

TO REMOVE TURNTABLE ASSEMBLY:- LOOSEN 
NUT, PUSH STOP UP OUT OF SLOT AND 
ROTATE iea 

CORRECT POSITION OF TURNTABLE STOP 

WHEN ASSEMBLED. 

TURNTABLE 

Figure 4-Motor Board Adjustments 
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Pickup Unit 
The magnetic pickup and tone arm assembly is of 

an improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 
maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. An adjust- 
ing screw with lock nut is provided near the rear 
of the tone arm to adjust for needle clearance above 
the motor board. Service operations which may he 
necessary on the pickup are as follows: 

CENTERING ARMATURE 

Remove the needle holding screw and screws A 
and B, holding the pickup assembly to keep it 
from dropping. Unsolder the two output leads 
from the terminal board and remove the pickup 
assembly. 

Insert a small rod or nail into the armature 
needle hole and replace the needle holding 
screw, tightening it to hold the rod securely. 
If the armature clamping screws C and D have 
not been disturbed, screw F should he loosened 
which will permit the armature to be moved 
from side to side, the rod acting as a lever to 
perform this operation. The proper adjustment 
is obtained when the armature is moved to the 
extreme position on each side (the movement 
being limited by the armature striking the pole 
pieces) and then brought to the mid position 
between these two extremes. Screw F should 
then he tightened. The armature position should 
then be central between the pole pieces and 
at right angles to them. With a little practice, 

(a) 

(h) 

NEEDLE SCREW 

FRONT VIEW SHOWING LOCATION OF SCREWS 

DISASSEMBLY OF PICKUP 

the correct adjustment of the armature will be 
obtained. The air gap between the pole pieces 
and the armature should he kept free from dust, 
filings, and other foreign material which would 
obstruct the movement of the pickup armature. 

DAMPING BLOCK 

The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 

VISCOLOID 
DAMPING BLOCK 

TIP OF SOLDERING 
IRON 

SPACER 
CUSHIONS 

4 
c.: 

ARMATURE .w ru 

Figure 5-Special Soldering -Iron Tip 

Should it he necessary to replace this damping block, 
the pickup mechanism should he removed from the 
tone arm as explained in (a). 

(e) 

(d) 

Unsolder the pickup coil leads from the two lugs 
on the terminal board and remove screw E and 
the terminal board. 

Remove screw G, clamp H, washer I, and the 
damping block from the pickup assembly. Make 
sure that the shaft of the armature which con 
tacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the sanie 
position as that of the original block, and is in 

DAMPING 
BtOGK 

- 

Figure 6-Details of Pickup 

PICKUP COIL LEADS 

m ELF 

fL^' 

OUTPUT LEADS 

BOTTOM VIEW SHOWING DETAILS 

1 
METHOD OF CENTERING ARMATURE lyV_g, 
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correct vertical alignment with the armature. 
The hole in the block is somewhat smaller than 
the diameter of the armature in order to permit 
a snug fit. With the damping block properly 
aligned on the armature, screw G, clamp H, and 
washer I should then be replaced. Heat should 
be applied to the armature (viscoloid side) so 
that the damping block will fuse at the point 
of contact and become rigidly attached to the 
armature. A special -tip soldering iron, con- 
structed as shown in Figure 5, will be found 
very useful in performing this operation. The 
iron should be applied only long enough to 
slightly melt the block, causing a small bulge on 
both sides. The armature centering should then 
be checked. 

REPLACING COIL 

Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 
board as described in (a) and (c). 

(e) Remove screws C and D and the magnet as- 
sembly. 

(f) Remove the bakelite coil support (with coil at- 
tached) and insert the new coil support assem- 

BROWN 
BLACK-BLACK 

0.19.. VOICE 

OUTPUT COIL 

TRANSI. 

Figure 7-Loudspeaker Wiring 

bly in its place, after which, replace the magnet 
assembly and center the armature as described 
above. Then reassemble the remainder of the 
unit. Only rosin core solder should be used for 
soldering the pickup coil leads and output leads 
to the terminal board. This same type of solder 
should be used when necessary for soldering the 
centering spring to the armature. 

REPLACING SPACER CUSHIONS 

After a long period of time, the spacer cushions 
may become hard, in which case they should he re- 
placed. 

(g) Disassemble the pickup as described in (a), (c), 
(d), and (e), and remove screw F and the arma- 
ture. Remove the spacer cushions by slipping 
them from each end of the shaft. After putting 
the new spacer cushions in place, a new damp- 
ing block should be installed as in (d). 

MAGNETIZING 

Loss of magnetism will not usually occur when the 
pickup has received normal care, due to the fact that 

Figure 8-Assembly Wiring 

the magnet and pole pieces are one unit and the mag- 
netic circuit remains practically closed at all times. 
When the pickup has been mishandled, subjected to 
a strong a -c field, jolted, or dropped, there may he 
an appreciable loss of magnetic strength, in which 
case it will be necessary to remagnetize the entire 
structure. To do this, it will be necessary to first 
remove the pickup mechanism from the tone arm, 
and then remove the magnet assembly as described 
in (a), (c) and (e). 
(h) Place the magnet assembly on the poles of a 

standard pickup magnetizer, such as the RCA 
Stock No. 9549 Pickup Magnetizer, and charge 
the magnet in accordance with the instructions 

RECTIFIER 
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Figure 9-Radiotron Socket Voltages 

accompanying the magnetizer. It is preferable 
to check the polarity of the pickup magnet and 
to remagnetize it so that the same polarity is 
maintained. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 

Stock 
No. 

DESCRIPTION List 
Price 

Stock 
No. DESCRIPTION List 

Price 

MOTOR BOARD ASSEMBLIES 11231 Bolt -Yoke and core assembly bolt and 
4840 Capacitor -0.25 Mfd. (C1, C4) $0.30 nut $0.16 

11865 Holder -Needle holder .22 8060 Bracket -Output transformer mounting 
3961 Knob -Volume control knob -Package bracket .14 

of 5 .60 11257 Clamp -Cone center suspension clamping 
11863 Resistor -2200 ohms -carbon type -1/10 nut and screw assembly -Package of 5 .25 

watt -(R3) -Package of 5 .75 11983 Coil -Field coil (L3) 3.15 

11866 Rest -Pickup rubber rest .28 11233 Coil -Neutralizing coil (L5) .30 

11869 Screw -Motor mounting screw assem- 11235 Cone -Reproducer cone -(L4) -Package 
bly-comprising one screw, three metal of 5 3.50 

washers, two rubber washers, one lock- 5040 Connector -4 -contact female connector 
washer, one nut, and two spacers- for reproducer cable 25 

Package of 3 .32 5039 Connector -4 -contact male connector for 
11864 Screw -Motor board mounting screw reproducer .25 

and finishing washer -Package of 10 .36 9637 Reproducer -Complete 7.45 

11862 Socket -Power cord socket .18 11828 Transformer -Output transformer (T1) 1.46 

11861 Volume control -R2, S1 1.32 11886 Washer -Spring washer -used to hold 
field coil securely -Package of 5 .20 

AMPLIFIER ASSEMBLIES PICKUP ASSEMBLIES 
4244 Cap -Grid contact cap -Package of 5 .20 
4858 Capacitor -.01 Mfd. (C7) 25 

11731 Armature -Pickup armature -complete 
4836 Capacitor -.05 Mfd. (C3, C13, C1,) .30 

with cushions .64 

5170 Capacitor -0.25 Mfd. (C6).25 P 
117324 

4543 
Coil-Pickup coil (L1) 
Damper -Pickup damper block complete 

.60 

3796 Capacitor -4 Mfd. (C2) .60 with damper plate and screw .10 
11867 Capacitor pack -Comprising four sec- 11872 Pickup and arm assembly -Complete 8.15 

tions of 8 Mfd., one section of 4 Mfd., 5091 Spacer cushions -Pickup armature spacer 
and one section of 10 Mfd. (C5, C8, cushions -Package of 10 .50 
C9, C10, C11, C12) 4.50 3811 Screw -Needle holding screw -Package 

11871 Lead -Shielded lead -less grid contact 
cap -connects volume control to 

of 10 .46 

chassis .26 MOTOR ASSEMBLIES 
6505 Reactor -Filter reactor (L2) 1.06 10194 Ball -Steel ball bearing -Package of 20 .25 

11870 Resistor -220 ohms -line resistor (R4) 90 11740 Base -Motor base and bearing assembly 1.45 
11868 Resistor -470 ohms -carbon type -1 11734 Coil -Stator assembly -comprising coil 

watt (R7) .22 and laminations -105-125 volts -50- 
2731 Resistor -10,000 ohms -carbon type -1 cycle operation 3.08 

watt -(R9) -Package of 5 1.10 11733 Coil -Stator assembly -comprising coil 
11332 Resistor -22,000 ohms -carbon type -1 and laminations -105-125 volts -60 - 

watt -(R10) -Package of 5 1.10 cycle operation 2.96 
3998 Resistor -15,000 ohms -carbon type --1/4 11748 Damper -Motor damper assembly -corn - 

watt -(R1) -Package of 5 1.00 prising one damper, one damper plate, 
11646 Resistor -47,000 ohms -carbon type -1/4 I one screw, two rubber washers and 

watt -(R8) -Package of 5 1.00 one 'C washer .20 

5158 Resistor -220,000 ohms -carbon type -1/4 12083 Motor -Complete -110 volts -50 cycles 11.10 
watt -(R5) -Package of 5 1,00 12082 Motor -Complete -110 volts -60 cycles, 

11172 Resistor -470,000 ohms -carbon type -1/4 M1 11.10 

watt -(R6) -Package of 5 1.00 12048 Turntable -Turntable assembly complete 
3682 Shield -First audio Radiotron shield .22 with rotor laminations -60 -cycle oper- 
4785 Socket -S -contact Radiotron socket . .. 

SPEAKER ASSEMBLIES 

.15 
12049 

ation 
Turntable -Turntable assembly complete 

with rotor laminations -50 -cycle oper- 

4.80 

ation 4.80 
11232 Board -Terminal board assembly -corn- 4083 Washer -Leather washer -Package of 10 .20 

plete with lead wire clips .18 4084 Washer -Metal washer -Package of 10 .26 

The prices quoted above are subject to change without notice. 
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Installation of Batteries 
Two batteries are required, one 412 -volt filament 

battery (Burgess No. 2370, or equivalent) and one 
2212 -volt "B" battery (Burgess No. 4156, or 
equivalent). 

Remove the four screws at the top and side 
edges of the front panel and withdraw the panel and 
chassis from the cabinet. Make certain that the 
Radiotrons are firmly in their sockets and the 
"On -Off" switch is off. Then turn the chassis up- 
side down. Sufficient space is allowed beneath the 
chassis for insertion of the batteries, which should 

Instructions 23334-1 
for 

Full Range Test Oscillator 
Type TMV-97-C 

INTRODUCTION 

The Type TMV-97-C Test Oscillator is a com- 
pact, self-contained portable instrument designed 
especially for service and test purposes. It is es- 
sentially an r -f oscillator modulated with 400 cycles 
and covers a frequency range from 90 kc. to 25,000 
kc. in eight steps. Power for its two RCA -30 Radio- 
trons is obtained from two batteries housed in the 
instrument. The coils are contained in a drawn 
copper can, thus effectively shielding them separately 
from the remainder of the oscillatory circuit. The 
whole is entirely shielded in an aluminum case. 

In conjunction with other apparatus it is adapt- 
able for the following test and service functions: 

1. R.F. and I.F. tests and alignments on receivers 
either with the Cathode Ray Oscillograph (TMV- 
122-B) and Frequency Modulator (TMV-128-A), 
sweeping the oscillator output frequency over a 
definite range, or with an output indicating meter 
such as the TMV-121-A. 

2. Overall response characteristics of receivers 
(r -f input to a -f output) with oscillograph or output 
meter and a Beat Frequency Oscillator such as the 
TMV-52-E, or similar, furnishing a variable fre- 
quency modulation. 

3. Heterodyne detection of an external fre- 
quency with headphones, the test oscillator func- 
tioning as a frequency or wave meter. 

4. Calibration with headphones and a source of 
known frequencies, by heterodyne detection. 

All controls, regulation and connections are made 
from the front panel, on which are mounted the 
following devices: 

L "On -Off" or Power Switch (S-2). 
2. "Mod -Off" or Modulation Switch for Modu- 

lator tube (S-3). 

3. "Hi -Lo" or Attenuation Range Switch (S-4). 

4. Vernier Tuning Dial-calibrated directly in 
kilocycles. 

5. Range Switch with eight -position plate. 
6. Output Control with graduated plate, 0-100. 
7. Sweep Capacitor Jack for Frequency Modu- 

lator (J-1). 

8. Jack for External Modulator or Heterodyne 
Detector (J-2). 

9. Antenna and Ground Binding Posts for con- 
nection to the circuit under test. 

The overall dimensions of the instrument are 
approximately 9/" wide, 412" deep and 812" 
high (including handle). Its weight is 5/ pounds, 
including batteries. 

A calibration correction card is provided, installed 
in a frame on the back of the instrument. 

The following frequency ranges are covered by 
the eight -position range switch: 

Position 
1 

2 
3 
4 
5 
6 
7 
8 

Approximate Frequency Range (K.C.) 
90- 200 

200- 400 
400- 800 
800- 1500 

1500- 3100 
3100- 6800 
6800-14000 

14000-25000 

The oscillator is shipped complete with Radio- 
trons, but less batteries. Figure 2 shows the sche- 
matic circuit and Figure 5 the wiring diagram. 

CONNECTIONS 
be located and connected as shown in Figure 3. 
Turn the case upside down and replace the chassis, 
bottom uppermost. This assures proper location of 
the chassis and batteries within the case. Turn the 
oscillator over and replace the front panel mounting 
screws. The unit is then ready for operation. 

R.F. and I.F. Test Connections 
Connect the output of the oscillator to the 

receiver under test from the two binding poets 
"Ant" and "Gnd" on the front panel. Reference to 
the service instructions for the receiver will disclose 
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the proper points for making the connections on 
the set. Connect the output of the receiver either to 
an indicating meter or to a cathode ray oscillograph. 
In the latter case when it is desired to observe the 
selectivity curve of the receiver, connections will be 
made in accordance with Figure 1, the frequency 
modulator being plugged in at the sweep capacitor 
jack (No. 7) and connected to the oscillograph. 

Overall Response Test Connections 
Connect the test oscillator output to the receiver 

under test and the receiver output to meter or 
oscillograph, all as for r -f connections. Plug in a 
beat frequency oscillator at the external modulator 
jack (No. 8). The output from the instrument 
should be delivered through a low resistance trans- 
former and both output leads must be insulated 
from both ground and instrument case. The beat 
oscillator should be capable of providing approxi- 
mately 9 volts (r.m.s.) when connected to a 2,000 - 
ohm load, and give a constant audio output voltage. 

Heterodyne Connections 
Connect the signal source to the "Ant" and 

"Gnd" binding posts, and plug headphones in 
detector jack (No. 8). 

110-120 -m 
wYO+V W 

TMV-122 - 
CATHODE RAY 

OSCILLOGR APR 

110-120V L R 
SU -w+ r..._ 

CARLE © 
TMV-129-A 

FREQUENCY MODULATOR 

OUTPUT OF RECEIVER 
UNDER 
ALIGNMENT 

TO RECEIVER 
UNDER 
ALIGNMENT 

TMV- 97-C 
TEST OSCILLATOR 

Figure 1-Connections for Oscillograph Test 

OPERATION 
Check connections for the particular test being 

made and turn the power switch (On -Off) to "On." 
Turn modulation switch to "Mod" for all tests 
except those using the frequency modulator and for 
heterodyne detection. Adjust the eight -point range 
switch and tuning dial for desired frequency signal. 
The tuning dial is calibrated directly in kilocycles 
with eight scales, one corresponding to each position 
of the range switch. The vernier tuning ratio may 
be varied from 6:1 to 20:1 by adjustment of the 
position of the small arm at the tuning knob. The 
extreme clockwise position of the arm gives a 20:1 
ratio which is particularly advantageous for critical 
tuning. 

Adjust the output of the oscillator to the par- 
ticular test requirements by means of the output 
control knob and scale and the attenuation (Hi -Lo) 
switch. This switch provides a stage of attenuation 
of 100:1 in addition to the variable output control 
attenuation. The minimum signal with the switch 
on "Lo" and the control knob on zero will be less 
than 20 microvolts at any frequency setting within 
the range of the instrument. By recording the posi- 
tion of the output dial setting throughout the 
receiver range (for same signal output) a good 
indication of the relative receiver sensitivity may be 
obtained. 

R.F. and I.F. Alignment with 
Indicating Meter 

With modulation switch on "Mod" adjust the 
attenuation switch and output control to give the 
desired reading on the output meter and then 
adjust the receiver trimmers, in accordance with the 
instructions in the Service Notes for the set, to give 
maximum output. It will be found advisable to make 
tests with the attenuation switch on "Lo" except 
when extremely high signal intensities are necessary. 

R.F. and I.F. Alignment with 

Cathode Ray Oscillograph 
R.F. and I.F. alignment with cathode ray oscil- 

lograph is effected in a manner similar to the above, 
the frequency modulator being plugged in at the 
sweep capacitor Jack and the modulator switch 
turned to "Off." Readings are taken on the cathode 
ray oscillograph which replaces the indicating meter 
and provides more extensive and detailed perform- 
ance data. Information with regard to the opera- 
tion of the oscillograph and frequency modulator is 
contained in their respective instruction books. 

Overall Response Tests 

Set the receiver at a definite point, as, for example, 
1,000 kc. Plug in the beat frequency oscillator. 
Turn the power switch to "On," the modulation 
switch to "Mod" and adjust the instrument controls 
as required. Take output readings, on an indicating 
meter or cathode ray oscillograph, corresponding to 
the various modulation frequencies of the beat fre- 
quency oscillator. A check may be made at any 
other setting of the receiver. 

Any discrepancies in the audio frequency charac- 
teristics of the receiver may thus be definitely 
detected. 

Note-The beat frequency oscillator output volt- 
age should be set at the required value to give the desired 
percentage modulation. A voltage of approximately 9 
volts (r.m.s.) will modulate the TMV-97-C oscillator 
50 per cent. 

Heterodyne Detection 
Plug headphones in the detector jack, turn 

modulation switch to "Off" and adjust frequency 
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controls to give beat note. The frequency being 
checked may now be read on the dial or the dial 
readings may be checked against known frequencies 

for rough calibration of the instrument. The output 
control should always be used at the lowest possible 
value at which it will provide an audible beat note. 

CALIBRATION 

The individual oscillators will be found to be 
within plus or minus 3% of the dial scale reading. 
However, if it is desirable to have a more accurate 
calibration than this, a separate correction card is 
included for each owner to calibrate his own instru- 
ment. This is done by tuning in stations in the 
various ranges on a receiving set and then beating 
them with the test oscillator for zero beat. The 
frequency of the test oscillator will then be identical 
with that of the station. By noting the oscillator 
dial reading and the station frequency, a very 

accurate correction curve may he plotted on this 
card. 

For the lower frequencies, 90 kc. to 550 ke., a 
calibration is readily made by using harmonics of the 
oscillator for checking against frequencies in the 
broadcasting band. For example, 175 kc. can be 
checked by beating its fourth harmonic with Station 
WLW, the frequency of which is 700 kc. 

The instrument will be factory calibrated and a 
curve plotted on the card at customer's expense, on 
request, before shipment is made. 

MAINTENANCE 

The battery voltages should be checked if at any 
time the output of the oscillator becomes weak. 

The drain on the batteries is small, so that 
their expected life is approximately 15 hours' 
operation. However, the batteries should be re- 
placed when the filament battery voltage is less 

SOLDER TO CAN 

BUS 

BLU E 

L16 

L-4 

than 3 volts and the "B" battery voltage is less 
than 17 volts. 

The combined series battery voltage may easily 
be metered between the external modulator jack 
(No. 8) and ground. If this reading is less than 25 
volts each battery should be checked separately. 
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REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identiked and may be purchased From authorized dealers 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Pries 

7918 Base -Coil mounting base complete with 7903 Jack-R.F. jack -For use with frequency 
bushings and terminal $0.22 modulator (J1) $0.45 

7914 Coil -Oscillator coil -Range 90-200 and 7960 Knob -Range switch or output potentiom- 
200-400 kc. (L1, L2, L3, 14, L5) 1.06 eter knob .20 

7915 Coil -Oscillator coil -Range 400-800 and 7959 Potentiometer -Output control potentiom. 
800-1500 kc. (1.6, L7, L8, L9, L10) .80 eter (R5) 1.00 

7916 Coil -Oscillator coil -Range 1500-3100 and 5195 Resistor -2,000 ohms -Carbon type-% 
3100-6800 kc. (L11, L12, L13, L14, L15) .. .65 watt (R4) -Package of 5 1.00 

7917 Coil -Oscillator coil -Range 6800-14,000 3110 Resistor -25,000 ohms -Carbon type-% 
and 14,000-25,000 kc. (L16, L17, L18, watt (R2) -Package of 5 1.00 
L19, L20) .65 

5194 Resistor -50,000 ohms -Carbon type-% 
7268 Coil-R.F. plate choke coil (L21) .40 watt (R1) -Package of 5 1.00 

3794 Capacitor -100 mmfd. (C3) ... .30 3116 Resistor -200,000 ohms -Carbon type -n 
watt (R3) -Package of 5 1.00 

3981 Capacitor -300 mmfd. (C4) .30 
3986 Scale -Output potentiometer dial plate 

4870 Capacitor -0.025 mfd. (C1) .20 scale .66 
4836 Capacitor -0.05 mfd. (C5) .30 7921 Scale -Range switch dial plate scale .20 

4841 Capacitor -0.1 mfd. (C6) .22 7924 Scale -Tuning condenser dial scale .16 
3980 Capacitor -Tuning capacitor (C2) 1.40 7912 Shield -Coil assembly shield (top) .20 

7958 Dial -Tuning condenser dial -Complete.... 4.00 7913 Shield -Coil assembly shield (bottom) .30 

7923 Escutcheon -Modulation switch escutcheon 4794 Socket -4 -contact Radiotron socket .15 -Engraved "MOD" and "OFF" .16 
7925 Switch -Modulation control or output con - 

7922 Escutcheon -Output control switch escutch- trol switch (S3, S4) .52 
eon -Engraved "HI" "LO" . 16 

7900 Switch -Power switch (S2) .75 
7901 Escutcheon - Power switch escutcheon - 

Engraved "ON" "OFF" .28 7919 Switch -Range switch -Less coil mounting 
base (SI) 1.85 

3982 Handle -Carrying handle .60 
3979 Transformer -Audio oscillator transformer 

7961 Jack -Modulation input jack (J2) .72 (T1) 1.94 
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USE OF TMV-97-C, CONVERTED TMV-97-A OR CONVERTED TMV-97-B TEST 

OSCILLATOR FOR CHECKING SMALL CAPACITORS OF 

VALUES FROM 2 TO 250-MMFD 

E°'I= ::: .............. 

Proceed as follows: 

Connect a two wire cable to a standard telephone plug. 

If two separate wires are used, lace them together so that 
their capacity remains constant. Leave three inches free at 
the end. Insert the plug in the sweep jack and place the 
oscillator in operation with the range switch in the 800 to 

1500 kc. position. 

CAPACITORS 2-50-MMFD 

Set oscillator dial to 5000 kc. on scale for band 6. Tune 
in signal on broadcast range of a receiver. Place unknown 
capacitor across free ends of wires from test cable. Reset 

oscillator dial until signal is again tuned in at receiver. 

Compare reading of new oscillator dial setting from scale 

for band 6 with the capacity chart and follow across to 

curve A. At intersection, follow line up to Scale A and 
read the corresponding value of capacity. EXAMPLE: 
Oscillator dial at 5000. Connect capacitor. Retune oscillator 
for signal in receiver. New reading 5800. Consult chart. 
Read value of capacitor as 33-MMFD. 

CAPACITORS UP TO 250-MMFD 

Set oscillator dial to 3000 kc. on scale for band 6. Tune 
in signal as before and connect the unknown capacitor. 
Retune the oscillator as above until the signal is tuned in 
at the receiver. Compare the new setting of the oscillator 
dial for scale 6 with the capacity chart and follow across 
to curve B. At intersection follow the line down to scale B 

and read the corresponding value of capacity. EXAMPLE: 
Oscillator dial at 3000. Connect the unknown capacitor. 
Retune the oscillator for signal in receiver. New reading 
5000. Consult chart. Read value of capacitor as 204-MMFD. 

475 



476 



RCA REGULATED POWER UNIT 

TYPE TMV-118-B 
SERVICE NOTES 

ELECTRICAL SPECIFICATIONS 
A. C. Input Voltage Rating 

Frequency Rating 
Power Consumption 
Maximum Output Voltage See Curves 

Maximum Output Current See Curves 

Type and Number of Radiotrons 1 RCA -80, 1 RCA -2A3, 2 RCA -874, 1 RCA-57-Total, 5 

90-130 Volts 
50-60 Cycles 

70 Watts 

PHYSICAL SPECIFICATIONS 
Height 7/ Inches 

Width 12 Inches 

Depth 7 Inches 

Weight 25 Pounds 

Weight Packed for Shipment 28 Pounds 

The RCA Regulated Power Unit, Type TMV- 
118-B, is a device for converting the usual alternating 
current line power into direct current suitable for use 

with devices normally requiring "B" batteries. The 
voltage regulation is better than that obtained from 

a set of heavy-duty batteries while the hum is negligible. 
A special regulating circuit maintains constant output 
voltages independently of line or load variations over a 

wide range. A general view of the external appearance 
of the TMV-118-B Power Unit is shown in Figure 1. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
Figure 2 shows the schematic circuit diagram of 

the complete unit, while Figure 3 shows a sketch of 
the current -carrying section of the circuit. All by- 

pass capacitors and filter circuits are omitted. 

Before examining the circuit, it is well to under- 
stand the action of the voltage regulating tube, RCA - 
874. The RCA -874 is a gaseous tube of two elements 

The tube functions to 
maintain a fairly constant voltage (90 volts) across 

a circuit, independently of load due to the fact that 
its resistance varies with the voltage across its ter- 
minals. The tube requires 125 volts for starting and 
maintains an approximately constant D. C. voltage 
across its terminal for any current from 10 to 50 

milliamperes. A link circuit is provided by having 
two of the tube prongs tied together so that the 
power circuit may be wired through this link. This 
prevents power from being applied to the unit with- 
out the RCA -874 in place. Excessive voltage might 

otherwise occur if such a condition existed due to 
absence of the load of the regulator tube. 

The rectifier and filter circuit of the TMV-118-B 
functions in the usual manner, a full -wave rectifier 
and a tapped choke being used. The voltage regulat- 
ing feature consists of four tubes which function as 
follows: 

Referring to Figure 3, the general purpose of each 
tube is as follows: 

RCA -874 is a voltage regulator, maintaining a 

fairly constant voltage across resistors R-5 and R-6. 
This voltage is known as the reference voltage and 
a portion of it comprises the grid voltage of the 
RCA -57. 

RCA -57 is a. control tube for changing the grid 
voltage of Radiotron RCA -2A3 in accordance with 
voltage variations. 
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RCA -2A3 is a voltage regulating tube which 

functions as a series resistor in the output 'line. Its 

resistance is governed by the value of its grid voltage. 

RCA -874 (2) is a voltage regulating tube that is 

used only when the 90 -volt tap is used. 

The functioning of the circuit may best be ex- 

plained by considering its action when a variation in 

line voltage or load occurs. 

Assume that the voltage at a particular instant is 

reduced across the - and +B taps, either by reason 

of high load current or low A. C. line voltage. This 

would cause a reduced voltage from ground to the 

arm of the voltage adjusting potentiometer, which 

is connected to the grid of RCA -57. Inasmuch 

as the voltage across resistors R-5 and R-6 is 

normally higher between cathode and ground than 

that from the potentiometer arm to ground, re- 

ducing this voltage will cause an increased negative 

voltage to be applied between the cathode and grid 

of the RCA -57. 

Increasing the negative potential on the grid of 
the RCA -57 reduces its plate current and consequently 

the voltage drop across resistor R-3. This causes the 

grid of the RCA -2A3 to become less negative and its 

resistance less. This reduces the voltage drop across 

the RCA -2A3, which gives an increased voltage at 
the output, thereby compensating for the reduction 
caused by load or low -line voltage. 

As this action occurs very rapidly, the effect is a 

constant voltage output at all times. While only a 

portion of the D. C. output is applied to the grid of 
the RCA -57, the full ripple voltage is applied through 
capacitor C-3. The regulating action of the circuit 
also functions on this ripple voltage which causes a 

1 

OUTPUT 
0 

WTI ICR 

RCA 474 

R5 
R,000^ 

R¡, 
I0,000^ 

RCA 2A3 

O + HIGH 

RIo 
eoa ̂  

--0} qD 

RCA 474 (2) 

o 

Figure 3-Voltage Regulating Circuits 

further hum reduction. The final result is D. C. 

almost entirely free from ripple voltage. 

A switch is provided for the 90 -volt output which 

has the additional regulation of the UX-874 (21 

when it is connected. 

S 
v. 

O340v. 8oV. 

340 v.® ÿ © 180v® 2 J47v. 

RCA -80 RCA -2A3 

.023 
MLA 

42v. O©, 
-.120 M. A. 

RCA -57 

147v. 

2.5v. 
42 v. 

87v.: © 5 soM.A. 
Oi 

RCA -874 

' Set output volts to 135-no load with 90 -volt switch "on" 

All D. C. voltages are to ground except heaters-Voltages are with 180 -volt, 50 M. A. load, 

90 -volt switch "off"-Input voltage 115 volts, 60 cycles-transformer on 110 -volt tap. 

Figure 4-Voltages at Radiotron Sockets 
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CAUTION 
When using the TMV-118-B power unit with 

devices having filter capacitors, it is desirable to have 
a switch between the power unit and the device to 
open the circuit during a 30 -second warming -up period. 
During this warming -up period, the output voltages 
may be high and unless the filter or by-pass capac- 
itors are conservatively rated, premature failure may 
result. 

(1) EXCESSIVE HUM 
Excessive hum may be caused by operating the 

TMV-118-B beyond the limits of its capacity. A 
reference to the curves shown in Figure 4 shows the 
safe limits and regulation to be expected for such 
operation. A good test for maximum load is maxi- 
mum permissible hum. Excessive hum with the 
equipment in normal condition is an indication of 
excessive load. 

Excessive hum accompanied by high voltage is 

caused by a defective Radiotron RCA -57. 

SERVICE DATA 
Excessive hum accompanied by normal voltage is 

an indication of a defective capacitor C-3. 

(2) LOW VOLTAGE 
Low voltage may be caused by a low emission 

Radiotron RCA -80 or RCA -2A3. 

(3) HIGH VOLTAGE 
High voltage may be caused by a defective Radio- 

tron UX-874 or, if accompanied by hum, a de- 
fective RCA -57. 

(4) VOLTAGE READINGS 
The voltages shown on Figure 4 are those at which 

the various tubes operate. When taking readings, 
suitable allowance must be made for the load of the 
meter. 

(5) VOLTAGE REGULATION 
Figures 6 to 11, inclusive, show the voltage regula- 

tion of the TMV-118-B over a wide range of line 
voltages, load current and output voltage conditions. 
A reference to the charts should be made to ascertain 
the regulation for any given condition, prior to placing 
the unit in operation. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Price 

4782 Cable -Wiring cable -6 -conductor -Tapped. $0.85 3594 Resistor -50,000 ohms -Carbon type -34 
2747 Ca p -Grid contact cap -Package of 5 .50 watt -Package of 5 (R9) $1.00 

4770 Capacitor pack -Comprising one 3.0 mfd., 3058 Resistor -100,000 ohms -Carbon type -1 
one 0.25 mfd. and one 1.0 mfd. capacitors watt -Package of 5 (R2) 1.10 

(C2, C3, C4) 1.35 3514 Resistor -250,000 ohms -Carbon type -34 
4776 Capacitor pack -Comprising two 10.0 mfd. watt -Package of 5 (R7) 1.00 

capacitors (Cl, C5) 1.80 3079 Resistor -40,000 ohms -Carbon type -34 
3883 Fuse -2 amperes -Package of 5 .40 watt -Package of 5 (R4) 1.00 

4336 Knob -Potentiometer knob -Package of 5... .40 4046 Resistor - 2 megohms - Carbon type - 
4774 Mount -Fuse mount .42 34 watt -Package of 5 (R3) 1.00 

4777 Post -Binding post assembly -3 posts .85 3986 Scale -Dial scale -0 to 100 .66 

4779 Potentiometer (R8) 1.48 4780 Screw -Thumb screw -Package of 2 .34 
4773 Reactor -Filter reactor (Li) 4.75 6300 Socket -4 -contact Radiotron socket .35 
4771 Resistor -800 ohms (RIO) .85 

7485 Socket -6 -contact Radiotron socket .40 
4772 Resistor -15,000 ohms (R-1) .85 

4781 Resistor -10,000 ohms -Carbon type -34 21131 Switch -Toggle switch 1.75 

watt -Package of 5 (R5, R6) 1.00 4775 Transformer -Power transformer (T1) 11.82 

481 



184 

182 

180 

178 
U 
p 176 

F- 
174 

0 172 

170 
1- 

á 168 j 166 

O 
164 

162 

160 

158 

156 

OUTPUT ADJUSTED TO 
180V. D.C. AT 110V. LINE. 

I - IOMA. 
2- 50MA. 
.3- 80MA. 
4- IOOMA. 

90 95 100 105 110 115 

LINE VOLTS 
Figure 6-Voltage Regulation vs. Line Volts 

120 125 130 

138 

136 

134 

132 

130 

128 

126 d 
to 124 

_J 122 

> 120 

1 

I- 

D 
a 
I- z 
O 

92 

90 

88 

1,2 

OUTPUT ADJUSTED TO 

135V. D.C. AT II0V. LINE. 

I- 90V. - IOMA. I35V.- 5MA. 
2-90V.- ZOMA. ß5V.-30MA. 
3-90V.- 10 MA. I35V.-65MÁ. 
4-90.V.- 10 MA. 135 V.-75MA. 

I I I I i I I 1 

90 95 100 105 110 115 120 125 130 

LINE VOLTS 
Figure 7-Voltage N.egulation vs. Line Volts 

482 



 272 U 
d 270 

268 

O 266 

264 

o i I 1 I I I 1 I 1 1 

10 20 30 40 50 60 70 80 90 100 

LOAD - MILLIAMPERES 
Figure 8-Voltage Regulation vs. Load with Constant Line Voltage (z z oVolt-6o Cycle) 

38 

136 

134 

132 

130 

128 

o 120 

o 
92 

90 

88 

86 

1,2 

OUTPUT ADJUSTED TO 
135V. 0.C. AT II0V LINE. 

I- 90V-20MA. 135V.- 5MA. 
2-90V- 20MA. 135V.-30MA. 
3-90V.- 20MA. 135V.-65MA. 
4-90V- 20 MA. 135V-75 MA 

1, 2 

4 

90 95 100 105 110 115 120 125 130 
LINE VOLTS 

Figure 9-Voltage Regulation vs. Line Volts 

3 

483 



Li182 

0 180 

J 178 

176 

114 

D 172 

170 

o I I IIII II I I I 

IO 20 30 40 50 60 70 80 90 100 110 

LOAD -MILLIAMPERES 
Figure la-Voltage Regulation vs. Load with Constant Line Voltage (iioVolt-6o Cycle) 

138 - 
136 - 
134 

t) 132 - 
[] 
in130 - 

128 - 
O 
> 126 - 

1 

1- 124 - 
D 
a- 122 

I- I- 
12o-- 

118 

116 

3, I 

2 

i 
4 

/ / 
/ / 

OUTPUT ADJUSTED TO 
135 V. D.C. AT II0V. LINE. 

I - 10 MA. 
2 - 50MA. 
3 - 80 MA. 
4 - I00 MA. 

I I I I I I I I I 

90 95 100 105 110 115 120 125 130 

LINE VOLTS 

Figure r i-Voltage Regulation vs. Line Volts 

484 



Cathode -Ray Oscillograph 
Type TMV-122-B 

Part I 

OPERATING INSTRUCTIONS 

WARNING - WHEN SAFETY SWITCH IS CLOSED, 1300 VOLTS IS PRESENT AT CATHODE- 
RAY TUBE SOCKET AND OTHER POINTS ON THE CHASSIS. ALWAYS DISCONNECT POWER 
CORD BEFORE REMOVING CHASSIS FROM CABINET. 

Introduction 
These instructions cover the installation, opera- 

tion, maintenance and servicing of the Type TMV- 
122-B Cathode -Ray Oscillograph, designed especially 
for high -quality servicing of radio receiving sets and 
other communication devices. This Oscillograph pro- 
vides a reliable instrument for the study of wave 
shapes and transients, measurement of modulation, 
adjustment of radio receivers and transmitters, deter- 
mination of peak voltages, tracing of vacuum -tube 
characteristics and other similar applications. Its 
chief (although not the only) advantage over older 
types of measuring instruments is its freedom from 
inertia, allowing the observation of very rapid 
changes of current or voltage without appreciable dis- 
tortion. The unit is entirely portable, the dimensions 
are approximately 14 inches high by 7/ inches wide 
by 17/ inches deep, and the weight is approximately 
3934 pounds. The illustration on the opposite page 
shows the general appearance of the instrument and 
the operating controls. It operates entirely from an 
a -c source of 110 volts, 60 -cycle current, an integral 
power unit supplying all operating voltages required 
for operation of the equipment. 

The purpose of these instructions is to give the 
fundamentals of operation. As the use of cathode-ray 
apparatus becomes more widespread many new ap- 
plications will be found for this equipment so that a 
thorough understanding of these fundamentals will 
enable the operator to readily adapt the equipment 
to his particular use. Since the equipment is built 
around the cathode-ray tube, a discussion of cathode- 
ray tubes and images obtained follows, which serves 

to explain the operation of the equipment and aids 
in analyzing figures which appear on the screen. The 
operator is urged to read this section thoroughly so 
that the numerous applications of the equipment may 
be readily understood and also that optimum per- 
formance may be obtained at all times. 

VERTICAL AMPL. 
.wrt--.FTtEQUE7VC.Y RAN(3F---0 

20- -90,000,, 

b 

HORIZONTAL AMPL 
+T -.FREQUENCY RANGE -0 

20 - - 90,00- 

TIMING AXIS I 

Ca SYNC. OSCILLATOR 

1"".-IYREQUENCY RANGE o 

3 CATHODE RAY 
TUBE 

RCA 906 

-POWER SUPPLY 

UNIT 

110V. 60-. 

Figure 1 -Block Diagram 

Figure 1 shows the essential units of the instru- 
ment, which include an RCA -906 cathode-ray tube, 
a vertical amplifier, a horizontal amplifier, a timing 
axis oscillator (saw -tooth generator) and a power unit 
for supplying all operating voltages required. 

General Discussion of Cathode -Ray Tube 
Fundamentally, a cathode-ray tube consists of 

(1) an electron -beam source, (2) provision for deflect- 
ing the beam, (3) provision for focusing the beam on 
a screen, and (4) a fluorescent screen for visibly indi- 
cating the position of the beam. 

In the RCA -906 tube the electron source is a sub- 
stantial cathode, indirectly heated. The cathode, con- 
trol electrode (grid), and focusing electrodes consti- 
tute an electron gun, used to project a beam of elec- 
trons (Function 1). Two sets of electrostatic plates at 
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right -angles to each other are located within the neck 
of the bulb to provide for deflection of the electron 
beam (Function 2). Focusing (Function 3) is ac- 
complished by adjusting the ratio between the volt- 
ages on anodes No. 2 and No. 1. This ratio is in the 
neighborhood of 5:1. In practice, the anode No. 2 
voltage is generally held constant and the anode No. 
1 voltage is varied, since it is the smaller potential 
to control. The screen (Function 4) forms one end of 
the tube. It is three inches in diameter, and the 
inside is coated with material which emits light 
when struck by the electron beam. The control 
electrode (grid) constitutes a means of controlling 
the quantity of electrons admitted into the stream, 
and thus allows control of spot intensity (also called 
"brilliancy")-the more negatively the grid is biased, 
the fewer electrons in the beam, the smaller the spot, 
and the less the intensity. 

The RCA -906 requires a high potential between 
cathode and anode No. 2 (in the order of 1000 volts). 
The voltage on anode No. 1 is usually around one - 
fifth of the high voltage, and is made variable to 
provide a means of focusing. The bias supply to the 
control electrode (grid) is also made variable to pro- 
vide a means of controlling intensity. Since the 
anode current is usually less than 0.1 milliamperes, it 
is entirely satisfactory to use a rectifier tube in the 
power supply rated at only a few milliamperes, and 
to employ only capacity in the filter circuit. With 
such a small current drain imposed on this power 
supply, a condenser of 0.4 mfd. or more will filter 
very effectively. 

The following few paragraphs constitute a very 
elementary development of cathode-ray tube deflec- 
tion, and should be omitted by anyone familiar with 
the basic theory of operation of cathode-ray tubes. 
Those desiring to make this omission may start at 
"Study of Lissajou's Figures." 

L S 

A, 

A 

SI 

B 
"A"-Optical Analogy 
"B"-Three Element Cathode Rays 

Figure 2 -Focusing Cathode Rays 

The "Electron Gun" in the cathode-ray tube may 
be compared to a simple optical system as shown in 
Figure 2-A. In this diagram the light emitted from 
the lamp, "L," is focused on the screen, "S1," by 
means of a double lens system, "L,," "L,," and the 
amount of light is controlled by the shutter, "S," 
which, when closed, shuts off the light completely. 
The brilliancy of the image on the screen depends on 
the size of opening in the shutter, "S," and the 
candle power or wattage of the lamp, "L." If the 

candle power of the lamp is fixed (that is if we select 
a lamp of a given wattage) then the brilliancy is 
solely controlled by the shutter, "S." The size or 
definition of the image on the screen, "S," is con- 
trolled by adjusting the position of the lenses, "L," 
and "L,," to the correct distance, which is called 
focusing. If the position of the lens, "L,," is fixed, 
then the focus will depend solely on the adjustment 
of the position of lens, "L1." Furthermore, with both 
lenses, "L, and L.," adjusted correctly, it would be 
possible to change the focus by actually substituting 
for the lens, "L,," various lenses until the one having 
the correct index of refraction is obtained. This is 
essentially the method of controlling the focus in the 
cathode-ray tube. 

G 

H Ç A, 
A, 

Ds 

; 

D4 Sc 

Figure 3-Deflection in One Direction 

Figure 2B shows the elements constituting the 
"electron gun" previously mentioned. "C" is the 
cathode which radiates electrons when warmed by 
the heater, "H." The bias voltage of the grid "G" 
controls the number of electrons allowed to pass 
through it. The distance from the "gun" at which 
the electrons converge to a point, or "focus," is 
determined by the ratio of the voltages on the two 
anodes, A, and A,. Obviously then, there is a par- 
ticular ratio of these two voltages which will cause 
the beam to focus at the screen distance. In practice, 
the A, voltage is usually fixed and the A, voltage is 
made variable through sufficient range to assure 
that the beam can be focused on the screen. 

Figure 3 shows the addition of one pair of deflect- 
ing plates, D, and D4, to the previous figure. If these 
two plates are at the same potential, that is if no 
voltage difference exists between them, the electron 
stream is unaffected by their presence. However, if 
a difference of potential does exist between D, and 
D. the electron stream will be deflected toward the 
plate which is more positive (D, in the figure). (A 
positive charge attracts electrons, which are nega- 
tive, while a negative charge repels. Both plates 
therefore bend the electron beam up as shown.) 

Assume that a cathode-ray tube has both pairs of 
deflecting plates connected to a d -c source through 
potentiometers, as shown in Figure 4A. The center 
position of the "electron spot" on the luminescent 
screen, with zero voltage on both axes, is shown 
at B. At C, E, has been raised from zero, and it can 
be seen that the electron beam has been deflected 
upward and the spot now appears near the top of the 
screen. At D, E, has been returned to zero, and E, 
raised. A horizontal deflection is obtained. The 
directions of deflection, BC and BD are essentially at 
right -angles, due to the physical position of the 
electrostatic deflecting plates in the cathode-ray tube. 
At E, both E, and E, are impressed simultaneously, 
and with deflections on both axes, the spot has 
assumed the position resulting from the displace- 
ment in the two directions. 
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Figure 4 --Application of Voltage to Deflecting Plates 

It is readily apparent that by proper choice of 
E1 and E, the spot may be made to assume any posi- 
tion within the shaded area of F. If the supply to 
R, is reversed, the beam will move to the left of cen- 
ter position as the E, voltage is increased from zero, 
and the shaded area of G applies. H and I need no 
explanation. J shows in shade the area the spot can 
be made to cover by changing polarity and value of 
the impressed voltages, E1 and E,. Now assume that 
a 2 -cycle a -c voltage is impressed at E, (E1 = 0). The 
spot will be seen to traverse the screen (see M) four 
times a second, and if the voltage is sinusoidal, the 
spot will move rapidly in the center of its travel and 
slowly at each end. If the 2 -cycle source is replaced 
by a higher frequency (20 cycles or more) the spot 
will no longer be seen, but instead will cause a hori- 
zontal line to appear as shown at K. A similar volt- 
age impressed on E1, with E, = 0, gives a vertical 
line as in L. It should be borne in mind that the 
electron stream is always causing only a small spot 
to become luminous (assuming correct focus, etc.), 
but due solely to the illusion of persistence of vision 
(neglecting screen retentivity) the course of the spot 
appears as a line or image. A familiar analogy is the 
motion picture, in which a rapid series of still 
pictures gives apparent motion. 

Study of Lissajouts Figures 
When varying voltages are applied to the deflect- 

ing plates of a cathode-ray tube, a pattern is obtained 
on the fluorescent screen. The shape of this pattern 
depends upon the wave forms of the applied voltages, 
their frequencies and phase relationships. The fol- 
lowing study of these patterns, or Lissajou's figures, 
is made with particular attention to their develop- 
ment, their use in identifying frequency ratios, and 
the effect of phase shift. 

Figure 5 represents a sine -wave voltage (A) ap- 
plied to the vertical pair of deflecting plates of a 
cathode-ray tube and an identical voltage (B) ap- 
plied to the horizontal deflecting plates. The result- 
ing pattern, shown by (C), is a straight line having a 
45 -degree slope. The direction of the slope of this line 
is determined by the phase relation of the two volt- 
ages as illustrated in Figures l0A and 10E.* Figure 6 
illustrates the case of two identical voltages having 
the same amplitude but 90 degrees, or 270 degrees, 
out of phase. In this case, the resulting figure is a 
circle. If one of the figures is of greater amplitude 

*Figures 10 to 16 incluaive, and Figures 26 and 27 adapted from 
"Frequency Measurements with the Cathode Ray Oecillograph," Fred. 
erick J. Rasmusasn, A. I. E. E. Transactions, November, 1926, Vol. XLV, 
Pages 1256-65. 
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than the other, the resulting figure will be an ellipse 
as shown by Figure 10C. If the phase relation is such 
that one voltage leads by 45 degrees, or 315 degrees, 
the resulting pattern will be that of Figure 10D; if 
leading by 135 degrees, or 225 degrees, the resulting 
pattern will be that of 10B. Figures 5 to 9 inclusive, 
show a graphical method for determining the resulting 
pattern, where the wave shapes, the relative ampli- 
tudes, the phase relation, and the frequencies of the 
two deflecting voltages are known. By means of the 
cathode-ray tube, the resultant pattern is traced on 
the fluorescent screen. Conversely, from this pat- 
tern, the frequency, and the phase relations of the 
two deflecting voltages can be determined. Where, in 
addition, the wave form is known for one of the de- 
flecting voltages, the wave form of the other can 
readily be obtained by graphical analysis. 

Figures 5, 6, and l0A to 10E are for a 1:1 fre- 
quency ratio. When a 2:1 frequency ratio of the 
voltages applied to the deflecting plates is the case, 
the wave shapes of Figures 10A to 10E become those 
shown by Figures 10F and 10J. 

As the ratio of the frequencies increases, the pat- 
tern becomes more complex. In Figure 7, A and B, 
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C is the figure obtained on the 

screen when sine -wave voltage B 
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sine -wave voltage A is applied to 
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Pattern C is the resultant figure 

when a voltage B is applied to the 
horizontal deflecting plates and a 
voltage A whose frequency is 
three times that of B, is applied to 
the vertical deflecting plates. 
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directly behind peak 2 and peak 
18 is et the right. 

> .o a 

IROTAR A 
1I!Ä1I IP! It 

TIME 

11111111111, 

Zffl. 
Mr" 

TME_ A 

Figure 8 
FREQUENCY RATIO 1:3 
VOLTAGES A AND B 
900 OUT OF PHASE 

Figure 8 shows the effect of 

Fhase 
shift on the pattern of 

igure 7. 
The voltage A is three times 

the frequency of the voltage B 
and leads it by 900. 

In this pattern, all three peaks 
are visible. 

are the voltages applied to the deflecting plates. In 
' this case, the frequency of A is three times that of B. 
The resultant figure (C) shows a 1:3 pattern in which 
both voltages start in phase. Figure 8 is the same 
as Figure 7 except that voltage A is started 90 degrees 
out of phase with respect to voltage B. Figure 9C 
shows the resultant pattern obtained where B is a 
saw -tooth wave and A a sine wave. This is of interest 
because this type of wave form results when a linear 
timing axis is used. Figures 11, 12, and 13 show 
patterns of increasing complexity, Figure 13 being an 
8:6 pattern. 

When the cathode-ray oscillograph is used for 
calibration purposes, frequency ratios of less than 
10:1 can be readily determined by visual inspection 
of the image. For frequency ratios greater than 
10:1, the complexity of the pattern makes visual 
determination difficult and requires determination by 
means of photography. In general, the standard fre- 
quency selected should be one whose multiples and 
submultiples will cover the desired range and provide 
the simplest patterns. 
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In examining Lissajou's figures, one should con- 
sider them as the side view or elevation of a picture 
traced on a glass cylinder on which the observer may 
view the wave as it travels around the cylinder. The 
illusion is clearest when the whole figure rotates 
slowly. Figure 14 is a simple single -line pattern hav- 
ing a frequency ratio of 6:1. With a base frequency 
of 60 cycles, this pattern would be the picture for 
360 cycles, or with a base frequency of 100 cycles, 
would be the picture of 600 cycles. Thé frequency 
ratio is determined by counting the peaks (six in 
number) of the waves in the horizontal plane and the 

M t b 

TIME 

Figure 9 
NCY RATIO 1:2 
GES A AND B 

PHASE 

Figure 9 shows a sine -wave 
voltage A applied to the vertical 
deflecting plates and a saw -tooth 
wave B applied to the horizontal 
deflecting plates. 

Wave B is linear from 0 to 14: 
hence, on the pattern C, the sine - 
wave A appears undistorted. Dur- 
ing the interval 14 to 16, the trace 
returns to the starting point 16. 

number of end loops which for this case is one; hence, 
a frequency ratio of 6:1. In Figure 14, the front 
tracing has been made heavy and the back tracing 
light so that the two can be readily distinguished. If 
the figure were to be shifted slightly, the front and 
back waves might appear to be one. This condition 
might mislead the observer to believe that the fre- 

A B C O E /00%\ 
IBC/. 

135' 
OR 

225. 

90' 
OR 
270' 

45. 
OR 

315' 
0 PHASE 

JJJRELATIONS 

CK23D 
HORIZONTAL TIMING AXIS- 

VERTICAL TIMING AXIS 

Figure 10 

quency ratio was less than 6:1. Adjustment of the 
unknown frequency so that the pattern rotates very 
slowly, or stands still with the rear peaks uncovered 
by the front peaks, will make determination simplest. 

It will be observed that the wave form of Figure 14 
corresponds to that of Figure 17,* a single -line pat- 
tern whose back trace is not visible. Figure 23 
shows the simplest 2:1 wave or two-line figure. 
Figure 15 is a complete two-line figure illustrating a 
ratio of 9:2, which again, is readily determined by 
counting the number of peaks along the top of the 
figure and the number of loops at the end. Figure 16 
has 16 peaks and is a three -line pattern, indicating a 
frequency ratio of 16:3. 

Fig. 

11 

6:4 

12 

7:5 

8:6 

14 

15 

9:2 

16 

16 : 3 

6:1 

14:I 

I5:I 

41:I 

53:1 
*Figures 17 to 25. inclusive, adapted from "The Cathode Ray Oscil. 

lograph in Radio Research," R. A. Watson Watt. Published by His 
Majesty's Stationery Office, London, England. 
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Fig. 

17 

18 

19 

4:3 

20 

3:2 

21 

22 

23 

1:1 

2:I 

2 :I 

Figures 14, 15, and 16 illustrate patterns as they 
generally appear on the fluorescent screen. Figures 
11 to 13, and 17 to 23 are shown as pictures whose 
appearance suggests that the pattern has been devel- 
oped on a plane. They have been shown in this fashion 
to facilitate study. 

An optional method for determination of the fre- 
quency ratio is that of comparing the number of 
peaks on a given figure with the horizontal lines of 
intersections on the figure instead of with the number 
of loops at the end of the figure. A study of some of 
the patterns will make this clear. In Figure 20, there 
is a single line of intersections along the axes of the 
figures. It can easily be seen that this is a two-line 
figure by comparing it with the single line Figures 
17 and 23. Figures 16, 19, and 21 having two hori- 
zontal lines of intersections, each spaced approxi- 
mately one-third from the top and bottom, are three - 
line patterns. In the same manner, the four -line pat- 
terns of Figures 11, 18, and 22 are distinguished by 
three lines of intersection, the five -line pattern of 
Figure 12 by four lines of intersection, and the six - 
line pattern of Figure 13 by five lines of intersection 
with characteristic positions for these lines in each 
case. Thus, the frequency ratio is also equal to the 
number of peaks on circumference divided by the 
term, one+ number of horizontal lines of intersection. 

Of the patterns from 5 to 23, those of Figures 17, 
23 and 7 show simple ratios of 1:1, 2:1, and 3:1. Both 
these direct multiples and fractional multiples of the 
base frequency are available to the user of the 
cathode-ray oscillograph. For example, with a base 
frequency of 60 cycles, the following tabulation will 
serve to illustrate the sequence of relatively simple 
patterns obtained as the frequency of the variable 
unit is decreased from a 1:1 ratio of frequencies to 
a 3:1 ratio. 

Frequency 
In Cycles-Sec. 

Frequency Ratio* 
Whole Number Fractional 

Illustrated 
By Figure 

60 1:1 1 :1 17 
75 5:4 134:1 18 
80 4:3 134:1 19 
90 3:2 1ía:1 20 

100 5:3 134:1 21 
105 7:4 134:1 22 
120 2 : 1 2 :1 23 
135 9:4 2/:1 - 
140 7:3 234:1 
150 5 :2 234:1 - 
160 8:3 234:1 - 
165 11:4 234:1 - 
180 3:1 3 :1 7 

The frequency ratio is ezpreaaed either as a ratio of two integers, the 
first of which representa the number of peaks and the second the number 
of lines in the patterns, or as a ratio of a whole number and a fraction to 
unity. The denominator of the fraction is equal to the number of line in 
the figure. 

If the base frequency is 1000 cycles instead of 60, 
the same ratios hold. Thus, instead of 60 to 180 
cycles, the frequencies for these patterns would be 
those for 1000 to 3000 cycles with intermediate values 
of 1250, 1333X, 1500, 1666/, 1750 cycles, 2000 
cycles, 2250 cycles, 2333/ cycles, 266654 cycles, 
and 2750 cycles. 

When waves having frequency ratios greater than 
10:1 are compared, accurate determinations may be 
difficult with the front and back portions of the 
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figures in the same horizontal plane. To separate the 
back and front portions, the figures can be displaced 
to show either on an ellipse or a circle. 

For an ellipse, a hase -splitting device as shown 
in Figure 28 is employed. Resistance (R,) is con- 
nected across one set of deflecting plates and capaci- 
tance (C) is connected across the other pair. With 
R, at maximum resistance the phase shift is almost 
90 degrees. As R, is decreased, the phase shift de- 
creases. Figures 24 and 25 show the same single -line 
pattern and were obtained by adjusting the circuit 
of Figure 28 for different vertical amplitudes. Fig- 

IO:I 

I0: 1 

Figure 24 

Figure 25 

Figure 26 

Figure 27 

PHASE -SPLITTING CIRCUIT FOR OBTAINING 
ELLIPTICAL OR CIRCULAR AXIS 

INPUT 
FROM 

SWEEP 
CIRCUIT 

Figure 28 

VOLTAGE 
BEING 

STUDIED 

nre 26 is a two-line pattern having a frequency ratio 
of 31:2. The frequency ratio of this figure would be 
much more difficult to determine without displace- 
ment. 

To produce the type of pattern shown in Figure 
27, a circular axis is developed using the circuit of 
Figure 28, with the exception that the voltage under 
study is introduced in series with anode No. 2. It 
will be found that the peaks on this type of pattern 
will be somewhat blurred due to the defocusing effect 
caused by introduction of the voltage under study 
into the anode No. 2 circuit. Defocusing can be 
minimized by keeping this voltage at a low amplitude. 

It was pointed out that the patterns of Figures 11 
to 13, and 17 to 23 are developed on a plane. The re- 
sulting patterns are much simpler than they would 
be with their normal appearance because the back 
wave has been removed by spreading it out in the 
same plane with the front wave. The advantages of 
this simplified appearance can be obtained in practice 
by total elimination of the back wave. Where there is 
some doubt as to the number of lines in a pattern be- 
cause of the presence of the additional lines of inter- 
sections observed in the back wave, this method will 
be of considerable assistance. Figure 15, for instance, 
is a two-line pattern, as is shown by the two loops at 
the end of the figure. However, because of the shift 
of the figure, the intersection made by the lines of the 
back wave with the lines of the front wave give it the 
same appearance as the five -line pattern of Figure 12. 
To eliminate the back wave, voltage of the same 
frequency as that used for the spreader, but 90 de- 
grees out of phase, is applied to the control grid of the 
cathode-ray tube. Adjustment of this voltage will 
permit weakening the back wave and brightening the 
front wave, or the total elimination of the back wave. 

General Applications 
The most universal method of employing a 

cathode-ray tube is to impress the voltage to be ob- 
served on the vertical deflecting plates and to impress 
a voltage varying linearly with time on the horizontal 
axis. The latter voltage is usually obtained from an 
oscillator having a "saw -tooth" characteristic, as in 
Figure 32B. The true wave form of the signal on the 
vertical axis can then be observed without distortion, 
since none is introduced by the horizontal signal 
source. The conventional procedure when observing 
recurrent phenomena is to operate the timing axis 
supply at a sub -multiple of the observed frequency, so 
that several complete cycles will appear on the screen. 
Since the image will drift across the screen unless the 
ratio of the two frequencies remains constant and of 
a certain value, it is usually desirable to synchronize 
the timing axis oscillator. For the observation of 
transient phenomena the timing axis supply fre- 
quency is, of course, not critical and synchronizing 
is often useless. In some cases, however, it is de- 
sirable to synchronize the start of the phenomenon 
with a timing axis impulse. 

Although use of a linear timing axis is fairly gen- 
eral, there are quite a few applications of the tube 
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which do not employ one. From the table on page 
8 it can be seen that if a sine -wave source of known 
frequency is impressed on one axis, a variable - 
frequency source can be impressed on the other axis 
and calibrated at a number of points other than the 
known frequency. The phase shift in an electrical 
device can be observed by impressing the input on 
one axis and the output on the other axis. If there 
is 0 or 180 -degree phase displacement in the unit, a 
sloping straight-line image will appear. Refer to 
Figure 10 (A to E). If the above electrical device 
happened to be a frequency doubler, Figures 10F to 
10J would apply. 

Either set of deflecting plates can be used as a 
peak voltmeter. The impedance can be made very 
high, and the input capacitance very low, so that the 
voltmeter will show no discrimination between d -c 

R. F. Modulated at 1000 Cycles 
Timing Axis Supply: 500 -Cycle Saw -Tooth 

EM ax. - EMin. 
Percent Modulation = X 100 

EMax. + EMin. 

Figure 29 

and reasonably high radio frequencies. Transients can 
be observed almost as effectively with a sine -wave 
timing axis supply as with a linear one, as in this 
case the supply functions purely as a "spreader." 

In order to illustrate the flexibility of such ap- 
paratus, a desired measurement will be assumed and 
several methods of obtaining the unknown quantity 
outlined. An r -f oscillator is being modulated an un- 
known amount with a 1000 -cycle tone, and it is de- 
sired to determine the percentage modulation. One 
method is to observe the modulated r -f envelope by 
impressing either a sine -wave or linear supply on the 
horizontal axis and impressing the modulated r -f sig- 
nal on the vertical axis. Figure 29 shows this method 
graphically. Incidentally, if a linear timing axis is 
used, as shown, the true wave -shape of the envelope 
will appear, and an appreciable lack of symmetry or 
other irregularities will be immediately apparent, in- 
dicating distortion. If no timing axis voltage is used, 
the percentage can be determined as shown at 
Figure 30. This obviously necessitates removal of 
modulation. A third method is shown at Figure 31. 
The 1000 -cycle audio voltage which is modulating 
the r -f signal is impressed on the horizontal axis 
(modulated r -f remains on vertical). A trapezoid re- 
sults which allows ready measurement of the peak 
deflections. Symmetry of modulation can be checked 

with methods of Figures 29 or 31 by removing modu- 
lation from the r -f oscillator and noting whether the 
carrier height is mid -way between the positive and 
negative audio heights. 

Timing Axis Supply-None 
EMax. - ECar. 

Percent Modulation = X 100 
ECar. 

Figure 30 

Another application of the cathode-ray tube is as a 
"visual" or curve -tracing device. This consists of an 
r -f oscillator being varied at an audio rate between 
two extremes of frequency, a means of displacing the 
indicating device horizontally in synchronism with 
the change of radio frequency, and a means of ob- 
taining vertical deflection of the indicating device 
proportional to the output of the unit whose per- 
formance is to be observed. Usually, a condenser is 
arranged so that it "sweeps" the frequency of the 
r -f (test) oscillator continually, and at the same time 
an impulse generator, driven in synchronism with the 
"sweep" condenser varies an oscillator providing 
horizontal displacement of the indicating device in 
synchronism with the "sweep" condenser. Perhaps 
the greatest use of such a device is for the alignment 
of the intermediate frequency stages of superhetero- 
dyne receivers. A frequency -response curve of the 
circuit under test is continually before the aligner, 

Timing Axis Supply-The Modulating Signal 
EMax. - EMin. 

Percent Modulation - X 100 
EMax. + EMin. 

Figure 31 

which allows rapid and very accurate adjustment of 
the stage in question. The greatest advantage from 
such a system is realized when the circuit to be 
aligned has sufficiently greater than critical coupling 
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NOTE: C is the resultant curve when the signal of A is fed into a circuit with characteristics of D. With signal B 

on the horizontal plates and C on the vertical plates, E is the resultant image on the screen. 
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to give a slat -topped or double-peaked'response. The 
same result can eventually be obtained by manually 
plotting a curve each time an adjustment on the 
unknown is made. However, this latter method is 
very laborious and requires considerable time. 

A rather new development in such "visual" equip- 
ment has been made. The system dispenses with the 
conventional electrical or mechanical shutter and in- 
stead of employing one series of curves corresponding 

z 

o 

430 

A 

440 450 
RESPONSE 

to a sweep through the r -f range in one direction, it 
employs two series of curves, one corresponding to an 
r -f sweep in one direction, and the other to an r -f 
sweep in the reverse direction. In other words, two 
curves (except in one case to be described later), 
appear on the screen, and the side of the screen which 
represents high frequency on one curve represents 
low frequency on the other. If on the first, third, 
fifth, "saw -tooth" pulses the left side of the 

DOUBLE -I MAGE 

460 470 

CONVENTIONAL METHOD 

460 490 

A 

-OR 

Figure 33 

CONVENTIONAL OR DOUBLE -IMAGE 

B 

460 

RESPONSE. 

Figure 34 
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screen represents low frequency, then on the second, 
fourth, sixth pulses the left side represents 
high frequency. There is only one point on the screen 
which represents the same frequency on alternate 
"saw -tooth" pulses. This point is the calibration 
point; it is also the point at which equal capacity is 
obtained on the sweep condenser at two points 180 
degrees apart. All other points on the screen repre- 
sent two frequencies, one above and one below the 
"periodic" frequency. The term "periodic frequency" 
is used to designate the frequency of the oscillator 
when the sweep condenser is set at the point at which 
equal capacity would be obtained if the condenser 
were rotated 180 degrees. Since the condenser ro- 
tates at constant speed, this value of capacity is the 
only one which occurs at equal time intervals (other 
than the two extreme values, which repeat them- 
selves half as frequently) and hence is termed the 
"periodic" capacity. The corresponding frequency is 
the periodic frequency, and, of course, is dependent 
upon the value of the periodic capacity and upon the 

z 

450 460 

RESPONSE 

460 

A 

470 

remainder of the oscillator circuit. The value of 
periodic capacity is determined by the physical con- 
struction of the sweep condenser, and in a straight- 
line -capacity condenser with low minimum is close to 
half maximum capacity. It is a fixed value for a given 
condenser and will be affected only by physical 
change of the condenser. 

Figure 32A shows a curve of oscillator frequency 
against time, demonstrating how the oscillator is 
periodically increasing and decreasing in frequency. 
Figure 32B shows the horizontal displacement of the 
indicating device. In the string galvanometer oscil- 
lograph this is accomplished by the rotation of the 
mirror; in the cathode-ray tube oscillograph by the 
action of the "saw -tooth" oscillator output on the 
pair of horizontal deflecting plates. Figure 32D 
shows the frequency response of a tuned circuit 
(very broad, for illustration). Figures 32F and 32G 
show how it may look with conventional method, 
Figure 32E with "double -image" method. (For 
explanation of Figure 32C, see note under diagram.) 

DOUBLE - IMAGE 

B 

CONVENTIONAL METHOD 

430 440 450/ \ 470 480 430 OR - 

Figure 35 
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In Figure 33A is shown the response of an asym- 
metrical circuit resonant about 20 KC below the 
"periodic" frequency. Figures 33B, C and D show 
screen images obtained. Figure 34A shows response 
of a symmetrical circuit resonant at exactly the "per- 
iodic" frequency. In this case, Figure 34B, the 
image seen with the two systems is identical, for 
with the "double -image" method the two curves 
coincide and resolve into a single curve. Figure 
35A gives response of a closely coupled transformer, 
slightly asymmetrical, and about 4 KC below the 
periodic frequency. Figure 36A shows response of a 
closely coupled transformer, symmetrically aligned 
at the periodic frequency. Here again the two 
curves of the "double -image" method resolve into a 
single image. The only difference between 34A and 
36A is in selectivity, 34A representing a sharp and 
36A a relatively broad circuit. 

The chief advantages of the "double -image" 
over the conventional method are: 

1. The superposition or "folding back" of the 
high and low -frequency sides makes sym- 
metrical adjustments easy and very accurate. 

2. The probability of frequency error in aligning 
is reduced to less than half. For a given fre- 
quency error the separation between the two 
curves of the "double -image" method is twice 
the displacement of the one curve of the con- 
ventional method. Also any small error is 
much more obvious with two images on the 
screen. 

450 460 470 
RESPONSE 

source and output meter method may be used, if 
desired, but from the standpoint of demonstrating 
the performance of the r -f stages or explaining their 
operation, the oscillographic method is preferable. 

Another type of visual, commonly known as a 
"universal" type, has as its primary function the 
measurement of capacity and inductance. Fun- 
damentally it is the same as the visual described 
above for aligning i -f stages, but the i -f stage, 
instead of being the part under test, is permanently 
incorporated in the equipment. In other words, the 
output of the r -f oscillator, instead of feeding the 
grid of an i -f tube, is coupled to a tuned tank circuit 
which is across the grid circuit of a detector tube. 
Parts are tested by comparing the resonant fre- 
quency of this tank circuit with a part of known 
characteristics to the resonant frequency with a 
part of unknown values. (In either case the part 

Figure 36 

3. The necessity of employing an electrical or 
mechanical shutter is eliminated. 

4. Distortion in the detector or audio amplifier 
does not cause error in aligning. If appreciable 
audio distortion is present, the images on the 
screen will not be true response curves of the 
tuned circuit. Nevertheless, the actual 
response is still truly symmetrical when the 
two curves are made to completely coincide. 

5. The necessity of marking a vertical reference 
line on the screen for use in frequency calibra- 
tion and alignment is avoided. 

6. The advantage (4) above further allows fre- 
quency calibration of the variable frequency 
oscillator by zero -beating with a standard - 
frequency oscillator, without regard to dis- 
placement of the curve by any audio distortion. 

Alignment of the radio frequency stages of 
receivers can be made using the same method dis- 
cussed above for i -f alignment. The single -frequency 

CONVENTIONAL 
OR 

DOUBLE IMAGE 

460 

forms a portion of the tank circuit.) The universal 
visual is chiefly applicable for quantity testing of 
coils and condensers. Very rapid testing can be 
done, as there is only the necessity of connecting the 
part to be tested and observing the position of the 
curve on the screen. Small fixed condensers have 
been tested manually as rapidly as 2,000 per hour 
on equipment of this type, though this is somewhat 
above average. The visual also has the advantage 
of affording a test at any radio frequency, so that 
difficulties from skin effect, distributed capacity 
and inductance can be greatly lessened by employ- 
ing a frequency at or near the one the part will be 
subjected to in use. 

The "double -image" method has a minor dis- 
advantage when applied to the universal visual 
whenever it is desired to segregate the high and low 
rejects. No distinction can be made between them 
by merely observing the screen. However, by add- 
ing a small increment of inductance or capacity and 
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Controls 
(Refer to the Schematic and Wiring Diagrams, 

Figures 37 and 38, for location of circuit units desig- 
nated by symbols.) 

1. "Intensity" control, R-17, is a potentiometer 
in low side of 1200 -volt bleeder. Its position con- 
trols the bias on the grid of the cathode-ray tube, 
which in turn determines the quantity of electrons 
emanating from the "gun," thus controlling spot 
size. The power switch S, is located on this poten- 
tiometer. Initial clockwise rotation of this control 
turns on switch, additional rotation increases spot 
size. 

2. "Focus" control, R-19, is a potentiometer in 
the 1200 -volt bleeder. Its position controls the 
anode No. 1 voltage, which (with constant A, volt- 
age) determines the distance at which the electron 
beam focuses. In general, for a given "Intensity" 
setting, the "Focus" control should be set for 
maximum distinctness of spot or image. 

3. "Ampi. A" switch, S,, connects the "Vertical" 
binding posts either straight through to the vertical 
deflecting plates on the cathode-ray tube or through 
an amplifier to these deflecting plates. In either 
case there is a condenser in the input circuit. 

4. "Ampi. B" switch, S,, has 3 positions: 
"Timing," "On," and "Off." On "Timing" the "saw - 
tooth" or timing axis oscillator feeds through an 
amplifier to the horizontal deflecting plates on the 
cathode-ray tube. When "On" the "Horizontal" 
binding posts are connected through an amplifier to 
these deflecting plates. When "Off" the binding posts 
are connected straight through to the deflecting 
plates. In either of the latter two cases there is a 
condenser in the input circuit. 

5. "Ampi. A Gain" control (vertical), R,, is a 
potentiometer on the input circuit of the vertical 
amplifier. With "Amplifier A" switch "On," this 
potentiometer controls the vertical deflection. 

noting whether the two curves move closer together 
or farther apart, the direction from nominal of the 
part under test can be readily determined. Since 
this extra operation is necessary only in the case of 
a rejected part, normally it is not of much con- 
sequence. 

In using cathode-ray tubes, quite often the volt- 
age to be observed is not of sufficient value to give 

the desired amount of deflection. In this case a 
voltage amplifier is employed. The amplifier should 
have an essentially flat output over a sufficient fre- 
quency range to avoid appreciable distortion of the 
observed signal. For ordinary use it is not objec- 
tionable if the amplifier is non-linear above the 
sixth harmonic of the frequency of the observed 
voltage. 

Installation 
Unpack the instrument from the shipping con- 

tainer and remove the screws securing the front 
panel to the case. Withdraw the chassis from the 
case, supporting the panel at the bottom, and feed- 
ing the power cable through the hole in the back. 
Make certain that all tubes are firmly in their 
sockets and all grid cap connections are in place, 
then replace the chassis in the case and replace the 
securing screws. With "Intensity" control in ex- 
treme counter -clockwise position ("Off"), plug the 
power supply cable into an electrical outlet supply - 

ing 110-120 volt, 50-60 cycle alternating current. 
The instrument is then ready for operation. 

NOTE: A safety switch is incorporated in the 
instrument, located at the rear of the chassis. This 
breaks the power supply connection when the chas- 
sis is withdrawn from the case. DO NOT AT- 
TEMPT TO OPERATE THE EQUIPMENT 
WHEN WITHDRAWN FROM THE CASE AS 
THE HIGH POTENTIALS USED ARE DAN- 
GEROUS. 

Operation 
6. "Ampi. B Gain" control (horizontal), R*, is 

a potentiometer on the input circuit of the horizontal 
amplifier. With "Amplifier B" switch on "Timing" 
or "On" this potentiometer controls the horizontal 
deflection. 

7. "Range" switch, S4, selects one of four tim- 
ing capacitors and on alternate positions it places a 
resistor, R,1, in and out of the circuit. It thus 
changes the timing axis oscillator frequency in steps, 
giving 8 ranges as follows: No. 1, 20-37; No. 2, 37- 
120; No. 3, 120-205; No. 4, 205-700; No. 5, 700- 
1100; No. 6, 1100-3700; No. 7, 3700-5700, and No. 8, 
5700-15000 cycles. 

8. "Freq." control, R11, is a rheostat in series 
with the timing condenser. It changes the timing 
axis oscillator frequency gradually as it is rotated, 
and in conjunction with "Range" switch above gives 
continuous range between the extremes of fre- 
quency (20-15,000 cycles). 

9. "Sync." control, R,, is a potentiometer con- 
trolling the amount of synchronizing voltage fed to 
the grid of the RCA -885 tube. In general it should 
be set as far counter -clockwise as is consistent with 
a locked image, as over -synchronization causes poor 
wave -form from the timing axis oscillator. 

10. "Synchronizing" switch, S,, has three posi- 
tions, "Ext." " Int., "60 Cycle,"and On Int." 
the voltage drop across resistor Ra in the plate 
circuit of the vertical amplifier is fed through the 
"Sync." control and input transformer to the grid of 
the RCA -885 tube. Thus the timing axis oscillator can 
be synchronized with the signal on the vertical axis 
at fundamental frequency or any small sub -multiple, 
such as X, / .... Synchronization is not effective 
if it is attempted to operate the timing axis oscillator 
at a higher frequency than that of the synchronizing 
voltage. On "60 Cycle," a 2.5 V. 60 cycle source is 
impressed across the "Sync." control, and can be 
used for locking the timing axis oscillator at 60, 30, 
or 20 cycles. On "Ext." the "Ext. Sync." binding 
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posts are connected across the "Sync." control. This 
allows the use of an external source for synchronizing. 

11. On the right-hand side of the cabinet, toward 
the rear, there are two potentiometers slotted for 
screw -driver control. These potentiometers control 
the amount of d -c potential between the two deflect- 
ing plates of each pair, and thereby allow adjustment 
of the position of the spot or image. The rear 
potentiometer controls the horizontal deflection and 
the front one controls the vertical deflection. 

12. There are three pairs of binding posts on the 
unit. Voltage impressed on the "Vertical" posts will 
give deflection vertically. Voltage impressed on the 
"Horizontal" posts will give deflection horizontally. 
The "Ext. Sync." posts are used when it is de- 
sired to synchronize the timing axis oscillator with 
some external source. (See [10] above.) The 
binding posts marked "O" are all common ground 
and the ones marked "IIIGII" are insulated from 
ground, which is the chassis. 

Applications 
GENERAL. The following procedures are included 

in order to familiarize the operator with the opera- 
tions and connections involved in the particular 
applications. All applications of the equipment are 
not described, but analysis of the particular problem 
involved will show wherein it is similar to or differs 
from those given, enabling the operator to work out 
his own sequence of operation. 

As has been previously pointed out, most 
applications of this instrument are carried out with 
the output of the unit under test connected to the 
vertical plates of the cathode ray tube, and the 
wave shape studied by application of known con- 
stants on the horizontal plates of the tube. Before 
any measurements are attempted, the operator is 
urged to go through the following procedure in 
order to familiarize himself with the controls and 
their location and to get the "feel" of their operation: 

1. Connect the power plug to an a -c source of 
110 volts, 60 cycles. Turn "Intensity" control clock- 
wise, causing a spot to appear on the screen, in- 
creasing in size as the "Intensity" control is ad- 
vanced further clockwise. The "Focus" control 
should then be adjusted until maximum distinctness 
of spot or image occurs. 

CAUTION. DO NOT ALLOW A SMALL 
SPOT OF HIGH BRILLIANCY TO REMAIN 
STATIONARY ON TIIE SCREEN FOR ANY 
LENGTH OF TIME, AS DISCOLORATION OR 
BURNING OF THE SCREEN WILL RESULT. 

With the spot on the screen and with the "Inten- 
sity" control retarded so that the spot is not too 
brilliant, adjust the position of the spot to the center 
of the screen by rotation of the two screw -driver 
controls near the rear of the cabinet on the right- 
hand side. The control at the rear adjusts the spot 
horizontally and the one nearer the front adjusts 
the spot vertically. After initial adjustment, these 
controls will rarely require re -adjustment, except 
when the RCA -906 tube is replaced. 

To turn the equipment off, turn "Intensity" con- 
trol to its extreme counter -clockwise position, until 
a distinct "snap" is heard. 

2. Apply a source of 60 -cycle current to the 
"Vertical" binding posts. To adjust the length of 
the resultant line appearing on the screen turn 
"Ampi. A" switch "On" and adjust "Ampi. A Gain" 
control until the length is as desired. The line will 
be as shown in Figure 4L. Application of the same 
60 -cycle source to the "Horizontal" binding posts 
with "Ampi. B" switch "On" or "Off" will similarly 
show a horizontal line on the screen, the length of 
which may be varied (with "Ampl. B" switch "On") 
by manipulation of "Ampi. B Gain" control. See 
Figure 4K. 

3. To expand (2) further, have 60 cycles avail- 
able at both "Horizontal" and "Vertical" terminals. 

CAUTION. Since all "Ground" or "O" binding 
posts on the Oscillograph are common, it is advisable 
to use an isolating transformer for one supply, so 
that there is no common connection between the two. 

Apply the horizontal 60 -cycle supply on the 
screen, preferably through "Ampl. B" and its gain 
control, then apply the 60 -cycle vertical supply 
through "Ampl. A" and its gain control. The result 
will be a straight line. (See Figure 5 and explanation.) 

AC VOLTMETER WITHOUT AMPLIFIER-For this 
application, the characteristics of the unit are as 
follows: Input resistance -400,000 ohms, input ca- 
pacity --approximately 10 mmf.; voltage range - 
150 volts (higher with external attenuator); calibra- 
tion-approximately 75 peak volts per inch or 
27 r -m -s volts per inch. 

Procedure-Make connections to the Oscillo - 
graph and turn controls to the positions specified in 
Application No. 6 on the enclosed operating chart. 
Measure or estimate the length of line appearing on 
the screen in inches (depending on accuracy desired) 
and multiply by 75. This gives the approximate peak - 
to -peak value of the unknown voltage. For approxi- 
mate effective value, if voltage being measured is 
sinusoidal, divide peak value by 2.8. 

AC VOLTMETER WITH AMPLIFIER-For this appli- 
cation, the characteristics of the unit are as follows: 
Input resistance -500,000 ohms; input capacity- 
approximately 20 mmf.; frequency range -20-90,000 
cycles; maximum voltage -700 volts (higher with 
external attenuator); calibration-(roughly) 2 peak 
volts per inch, or 0.7 r -m -s volts per inch. 

Procedure-Make connections and adjust con- 
trols according to Application No. 7 on the chart. 
With "Ampi. A Gain" control in the extreme clock- 
wise position a line one inch long is obtained on the 
screen for about 2 volts peak input. Intermediate po- 
sitions of the gain control give different calibrations, 
of course, and if considerable use is made of this 
feature it may he advisable to plot a curve of the in- 
puts required to give a one -inch deflection at various 
intermediate positions of the gain control. If work- 
ing at a frequency above 10,000 cycles, it must be 
remembered that retarding the gain control from 
maximum destroys the linearity of the amplifier. 
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A particular application of operation as an a -c 
voltmeter is in making hum measurements in a power 
supply unit. In this case the "O" binding post 
("Vertical") is connected to the common lead of the 
filter circuit of the unit under test and a clip lead, 
connected to the "High" binding post, is used to 
check the a -c ripple present at the various circuit 
component terminals. 

AC AMMETER WITH AMPLIFIER-For this appli- 
cation, the unit is used as an a -c voltmeter with an 
external shunt. The range with a one-megohm shunt 
is, roughly, 1-2100 microamperes, and the audio fre- 
quency impedance is about 330,000 ohms; with a 
1000 -ohm shunt the range is, roughly, 0.3-700 milli- 
amperes. 

Procedure-The Oscillograph should be con- 
nected as for the a -c voltmeter with amplifier, except 
the circuit with the unknown current should be con- 
nected to the "Vertical" binding posts across an ex- 
ternal shunt of 1000 ohms or one megohm, depending 
on the amplitude of the current. Variation of the 
"Ampi. A Gain" control will adjust the length of line 
appearing on the screen. As when used as an a -c 
voltmeter, it may be advantageous to plot a curve of 
inputs vs. gain control settings for one -inch deflection 
on the screen in order to obtain the values of unknown 
currents more quickly. 

AUDIO QUALITY MEASUREMENTS - Use of the 
"saw -tooth oscillator" feature of the Oscillograph 
provides a check which cannot be made with an ordi- 
nary voltmeter. This is extremely helpful in discover- 
ing the audio quality of a receiver or similar instru- 
ment and also in locating causes of audio distortion. 

Procedure-Apply the output from a constant 
frequency record or audio oscillator to the "Vertical" 
binding posts, with controls set as in Application 
No. 8. Turn "Range" switch to that tap giving a 
range including the frequency of the input signal and 
adjust "Freq." control until the saw -tooth oscillator 
frequency is near that of the input signal. If the two 
frequencies are identical, one cycle of the input signal 
will be observed on the screen; if the saw -tooth 
oscillator frequency is one-half that of the input 
signal, two cycles of the latter will appear; if one- 
third, three cycles; etc. Next, connect this constant 
frequency record or audio oscillator output to the 
audio input of the unit under test and connect the 
output of the unit under test to the "Vertical" bind- 
ing posts of the Oscillograph, all adjustments of 
which are as previously set. If the resultant wave 
does not correspond to that obtained when the input 
was direct to the Oscillograph, audio distortion is 
present. 

If it is desired to measure the overall audio 
fidelity of a receiver, for instance, the procedure is 
similar to that above except that the voltage modu- 
lating an r -f oscillator is fed into the Oscillograph, 
adjusted as above. Then the modulated oscillator is 
connected to the r -f input terminals of the receiver 
and the loudspeaker voice coil connected to the 
Oscillograph. Comparison of the two resultant waves 
will indicate how much distortion occurs in the re- 
ceiver under test. Observing the quality of the input 
to the receiver from the test oscillator will also show 

how much distortion is being fed into the receiver 
from the test oscillator. This is desirable, since it may 
show that all the distortion present in the receiver 
output may not be due to the receiver characteristics, 
but to those of the test oscillator (assuming no dis- 
tortion from modulation). 

MODULATION INDICATOR - (I) One method of 
measuring the modulation of a transmitter is to place 
the modulated r -f output of the transmitter into the 
vertical plates of the cathode ray tube and the audio 
input signal to the transmitter on the horizontal 
plates of the tube through the synchronous circuit. 

Procedure-Connect a constant frequency input 
to the transmitter and connect a small pickup coil, 
located near the transmitter tank coil, to the 
"Vertical" binding posts. The pickup on this coil 
should be from 50-75 volts. Connect the "Ext. 
Synch." binding posts of the Oscillograph to trans- 
mitter audio amplifier at a point providing a 2 -4 -volt 
signal. Turn controls to positions given in Application 
No. 10 on the chart. Turn "Range" switch to tap 
including the frequency of the input signal and adjust 
"Freq." control until the saw -tooth oscillator inter- 
locks with the signal on the vertical plates. Adjust- 
ment of the "Sync." control provides control of the 
voltage from the pick-up coil to the grid of the 
RCA -885 tube. Adjustment of "Ampl. B Gain" con- 
trol varies the horizontal deflection. 

(2) Another, somewhat similar, method of modu- 
lation measurement is to connect the pickup coil to 
the "Vertical" binding posts as before, but connect 
the audio signal (from the transmitter audio ampli- 
fier) to the "Horizontal" binding posts. Turn controls 
to positions given in the chart for Application No. 11. 
Adjust "Ampl. B Gain" control until desired hori- 
zontal deflection is obtained. The percentage modu- 
lation can then be readily determined. See Figure 31. 

ALIGNMENT OF INTERMEDIATE FREQUENCY STAGES 

-For alignment of the intermediate frequency 
stages of a receiver it is essential that an aux- 
iliary apparatus be available to sweep the inter- 
mediate frequency for which the receiver is designed. 
The Type TMV-128-A Frequency Modulator is de- 
signed for this use. It consists of sweep condenser 
and a synchronizing generator rotated in synchronism 
by a driving motor. The condenser is arranged to 
"sweep" the frequency of the r -f input to the receiver 
(or i -f stages) and the synchronizing generator con- 
nects to the "Sync." binding posts of the Oscillograph 
sc as to synchronize the saw -tooth oscillator with the 
frequency variation of the test oscillator (such as the 
TMV-97-C) input to the receiver. A switch on the 
panel of the Modulator provides two ranges of 
capacity for "sweeping" the test oscillator output 
frequency; on "Hi" the range is 20-65 mmf., and on 
"Lo" the range is 15-35 mmf. 

The test oscillator output should be coupled to the 
grid of the tube preceding the i -f stage under align- 
ment. It is essential that this connection be made 
without altering any of the operating characteristics 
of this stage. If the grid of the tube to which connec- 
tion is to be made is at zero d -c potential with respect 
to ground, connect the oscillator to the grid of the 
tube and disconnect the lead normally on the grid, 
the low side of the test oscillator output returning to 
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chassis ground. If the grid is not at zero d -c potential 
with respect to ground, connect the high side of the 
oscillator to the grid (disconnecting the lead on the 
grid) and the other side to the "-C" lead for this grid. 

The "Vertical" binding posts of the Oscillograph 
should be connected to the audio output of the second 
detector. For a diode detector this connection may be 
across the volume control alone or across both the vol- 
ume control and automatic volume control resistor, 
if this connection is convenient. When the second de- 
tector is a triode, tetrode or pentode, resistance - 
coupled to the first audio stage, the connection to the 
"High" binding post may be to the plate of the tube, 
the "O" post being connected to ground. In the case 
of a triode, tetrode or pentode, transformer or im- 
pedance -coupled to the first audio stage, connect a 
resistor of approximately 20,000 ohms in series with 
the plate of the tube and by-pass the inductance in 
the plate circuit by a 1.0 infd. or larger capacitor. This 
changes the impedance of the plate circuit to resist- 
ance rather than inductive reactance; the "High" 
binding post should be connected to the plate of the 
tube and the "O" post to ground in order to take the 
audio voltage off this resistor. 

Procedure-Connect the test oscillator output 
to the grid of the tube preceding the i -f transformer 
being aligned, and connect the "Vertical" binding 
posts in the second detector as previously explained. 
The test oscillator should be set at the i -f alignment 
frequency with modulation "On." Turn Intensity - 
control "On," adjust "Focus" properly, turn "Ampi. 
A" switch "On" and adjust the gain control. Turn 
"Ampi. B" switch on "Timing," turn "Synchroniz- 
ing" switch to "Int.," adjust "Range" switch to in- 
clude the frequency of the modulating audio signal. 
Adjust "Ampi. B Gain" control and set "Freq." con- 
trol to interlock the signal. Adjust the i -f transformer 
trimmers for maximum output, i. e., peak them as 
much as possible. Remove the modulation on the 
test oscillator, connect the sweep condenser to the r -f 
oscillator and connect the synchronizing generator to 
the "Ext. Sync." binding post. Turn motor "On." 
Turn "Synchronizing" switch to "Ext." and readjust 
the frequency of the test oscillator until the forward 
and reverse waves show on the screen of the tube. 
Raise the frequency of the test oscillator until the 
highest points of the two waves coincide. See Figure 
10. (This readjustment is necessary to compensate 
for the added capacity of the cable and one-half of the 
sweep condenser capacity.) Record the dial setting 
of the oscillator for future reference. Adjust the 
trimmer condensers of the primary and secondary of 
the i -f transformer until the two curves coincide 
throughout their entire length. When this occurs, the 
stage is symmetrical with respect to the i -f frequency. 
During i -f alignment, the receiver tuning dial should 
be set at a point where variation of its position has 
no effect on the resultant curve. 1f this point cannot 
be found, short-circuit the grid or plate coil of the 
receiver r -f oscillator. The i -f stages should be 
aligned in order, starting at the last stage and work- 
ing toward the first detector. 

ALIGNMENT OF RADIO FREQUENCY S"rAGES-The 
equipment used for r -f alignment is identical to that 
for i -f alignment, except that the test oscillator out- 
put is connected to the antenna lead of the receiver. 

Procedure-Set the test oscillator at the r -f align- 
ment frequency of the receiver and set the receiving 
tuning dial at this same frequency. Connect the 
second detector to the "Vertical" binding posts and 
turn the test oscillator "On" with modulation "On." 
Turn "Intensity" control "On" and adjust the 
"Focus" control; turn "Ampl. B" switch to "Tim- 
ing," "Synchronizing" switch to "Int.," "Range" 
switch to cover the r -f signal, "Ampl. A" switch 
"On," adjust "Ampi. A and B Gain" controls prop- 
erly, with the test oscillator disconnected from the 
sweeping capacitor. Adjust the oscillator and r -f 
trimmers of the receiver until maximum possible out- 
put is obtained. Turn modulation of test oscillator 
"Off," connect sweep condenser to test oscillator and 
synchronous generator to "Sync." binding posts of 
the Oscillograph, turn "Synchronizing" switch to 
"Ext." Adjust the test oscillator tuning until two 
curves show on the screen and readjust the oscillator 
tuning until the two curves coincide at their highest 
points. Record the dial setting of the test oscillator 
for future reference. Adjust the receiver oscillator 
trimmer until the forward and reverse curves coincide 
as well as possible and then adjust the r -f trimmers 
until the curves coincide throughout. 

FREQUENCY MEASUREMENTS-In using the Oscil- 
lograph for frequency measurement, either Lissajou 
figures (sine waves on both axes) may be used, or the 
linear timing axis may be employed on the horizontal 
axis. The most flexible method for frequencies up to 
100,000 cycles is the linear timing axis method. The 
frequency stability of the saw -tooth oscillator run- 
ning free is not good enough to depend on for accurate 
measurements, but when this oscillator is synchro- 
nized with a standard -frequency voltage its frequency 
stability is the same as that of the standard, and it 
can he synchronized at any sub -multiple of the 
standard frequency down to about one tenth. This 
allows convenient calibration of a device at many 
points between one -hundredth of-and ten times a 
single standard -frequency source, and every point is 
as accurate as the standard. If a 1000 -cycle standard 
source is used, calibration points between 10 and 
10,000 cycles are easily obtained. Using Lissajou 
figures, calibration points between 100 and 10,000 
cycles can be obtained. A frequency standard which 
is almost universally available is the 60 -cycle a -c sup- 
ply. Since the advent and rapid spread of electric 
clocks the frequency of nearly all commercial power 
is held to a very close tolerance. With the "Syn- 
chronizing" switch on "60 cycle," the saw -tooth os- 
cillator can he locked at 20, 30, or 60 cycles, as de- 
sired. This allows accurate calibration at frequencies 
up to about 600 cycles. Refer to the table on page 8 
and Application No. 14 on the chart. 

CHECKING PHASE SHIFT-To check phase shift of 
a device with the Oscillograph, set controls as 
shown on Application No. 13 on enclosed chart, ob- 
serving the screen pattern with input to device on 
"Horizontal" binding posts and output from device 
on "Vertical." If no phase shift exists, a sloping 
straight-line image will appear. The internal ampli- 
fiers in the Oscillograph introduce some phase dis- 
placement which must be considered. If sufficient 
voltage is available, the internal amplifiers should 
not be employed. 
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Part II 

SERVICE DATA 

Power Supply Rating 

Electrical Specifications 
Voltage 110-120 Volts AC 
Frequency 50-60 Cycles 
Wattage Consumption 50 Watts 
Fuse Protection 1.5 Amps. 

Deflection sensitivity at amplifier inputs 2 peak volts per inch (max. "gain.") 
Deflection sensitivity at cathode-ray tube inputs...75 peak volts per inch 
Input Characteristics: 

(1) Through either amplifier . .500,000 ohms, approximately 20 mmfd. 
(2) Without either amplifier . .400,000 ohms, approximately 10 mmfd. 

Frequency response range of amplifiers 20-90,000 Cycles 
Maximum signal input (with amplifier) 700 Volts (RMS) 
Frequency range of timing axis or "Saw -tooth" oscillator 20-15,000 Cycles 
Maximum d -c voltage across input binding posts 300 Volts 

1 RCA -57 Signal amplifier for vertical deflection, 
1 RCA -57 Signal amplifier for horizontal deflection 

Radiotrons Used and Functions... 1 RCA -885 "Saw -tooth" oscillator 
1 RCA -906 Cathode-ray tube (3 -inch) 
1 RCA -879 High -voltage rectifier 
1 RCA -80 Low -voltage rectifier 

Physical Specifications 
Height (including carrying -handle) 14 inches 
Width 7/ inches 
Depth 17g inches 

Weight packed for shipment 68 pounds 
Weight 39X a pounds 

Operating Limits 

Overall Dimensions 

Circuit Description 
The schematic arrangement of the entire circuit 

is shown in Figure 37. 

An amplifier consisting of a single RCA -57 consti- 
tutes the means of obtaining "gain" for the signal 
applied to the vertical deflecting system. The input 
to this stage is a high -resistance potentiometer con- 
nected to provide "gain" control. An isolation 
capacitor is made a part of the input circuit to 
exclude any DC which may be associated with the 
circuit being observed. The plate, or output circuit 
of the RCA -57 is composed of two elements in series, 
a resistor and an inductance whose values are so de- 
signed as to effect a broad and uniform frequency 
response in the amplifier stage. Coupling from the 
amplifier plate to the cathode-ray tube is made 
through a capacitor. 

The amplifier for the signal applied to the hori- 
zontal deflecting plates is identical to that described 
above. Switches are provided to disconnect either or 
both amplifiers, thereby applying the voltage to be 
studied directly to the deflecting plates. Extra con- 

tacts are used on the input switch to the horizontal 
amplifier for feeding in the timing or "Saw -tooth" 
oscillator signal. 

A synchronization system is included, as shown in 
the input circuit of the RCA -885. This is the "Syn- 
chronizing" switch described under "Operation." The 
timing axis oscillator stage, using the RCA -885, is 
designed to have a frequency range of 20 to 15,000 
cycles, controlled through the "Range" switch and 
"Frequency" control. The signal from this oscillator 
has a "saw -tooth" wave shape, obtained as follows: 
A d -c potential is applied across a capacitor and 
resistor in series in the plate circuit of the RCA -885 
tube. This voltage charges the capacitor until the ioni- 
zation potential (plate voltage at which the gas in the 
RCA -885 ionizes) is reached. When the RCA -885 
ionizes the capacitor is short-circuited and the voltage 
across it drops nearly to zero. The RCA -885 immedi- 
ately de -ionizes and allows the capacitor to start 
charging again. In this manner, the voltage across the 
capacitor has a "saw -tooth" characteristic. The capa - 
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(1) Radiotrons 
Under ordinary usage within the ratings specified 

for voltage supply, tube life will be consistent with 
that obtained in other applications. The rectifier, os- 
cillator, and rectifier tubes will wear in accordance 
with loss of emission; whereas the determining factor 
in the life of the RCA -906 cathode-ray tube is the 
deterioration of the fluorescent screen. It is therefore 
advisable to avoid leaving a bright, concentrated 
"spot" on the screen. Also, the image of the phe- 
nomena under observation should be removed from 
the screen when not actually being studied or meas- 
ured; this item of care will enable a long and useful 
life to be obtained from the tube. 

It is not ordinarily possible to test the Radiotrons 
in their respective sockets, due to the likelihood of 
circuit effects causing error. Their removal and check 
with standard tube -testing apparatus is therefore 
desirable. Replacement of the questionable tube with 
one known to be in good condition, is another 
acceptable and definite means of tracing tube troubles. 

On the RCA -906, excessive wear and approach to 
its limit of life, is indicated by inability to obtain a 
satisfactory focus, and also by the screen becoming 
streaked and spotted. When it becomes necessary to 
install a new RCA -906, some rotational adjustment 
may be required to bring the axes of deflection into 
their proper horizontal and vertical planes. This is 
accomplished by pushing against the screen end of 
the tube with the hand, and turning the tube until 
the correct alignment is secured. 

To remove the RCA -906, it is necessary to loosen 
the wing nut securing the tube socket to the chassis, 
slide the socket toward the back of the chassis, then 
tilting the tube up until it can be withdrawn from its 
socket. Replacement is the reverse operation, sliding 
the tube into the panel opening, carefully spreading 
the metal guides, until a slight tension is placed on 
the mounting spring. Tighten the wing nut securely 
and replace the chassis in the cabinet. 

(2) Fuse Replacements 
A small IX -ampere cartridge fuse is used in the 

primary circuit of the power transformer. This fuse 
is intended for protection of the entire power system 

citor referred to above is selected by the position of 
the "Range" switch as described in "Operation." With 
"Ampi. B" switch on "Timing," the voltage across 
this capacitor passes through the horizontal amplifier 
to the plates of the RCA -906. The operation of the 
"Synchronizing" control, in the grid circuit of the 
RCA -885 is described under "Operation." 

The RCA -906 cathode-ray tube has previously 
been described, under "Discussion of Cathode -Ray 
Tubes." Controls used to control the intensity, focus 
and zero adjustments are described under"Operation." 

Power required for operation of the instrument is 
obtained through the power unit from a 110 -120 - 
volt, 60 -cycle supply. Voltage rectification is accom- 
plished by an RCA -80 and an RCA -879 connected in 
the secondary windings of the power transformer. 
The RCA -80 supplies plate voltages for the amplifier 
stages and sweep oscillator, filtered through a reactor. 
capacitor combination. The RCA -879 supplies the 
high voltage to the cathode-ray tube for polarization 
purposes. 

Maintenance 
of the oscillograph, and should, therefore, not be re- 
placed by one having a higher rating, nor be shorted 
out. A fuse failure should be carefully investigated 
before making a replacement, as usually in the use 
of fuses of accepted quality, there must be a definite 
cause for the fuse breakdown. The cause may orig- 
inate from a surge in the power -supply line, but the 
greater percentage of causes may be centered in the 
apparatus protected, such as shorted rectifier ele- 
ments, and so forth. Occasionally a fuse may open 
from heat generated at one of its clip contacts. These 
points should therefore be kept clean and in secure 
contact with the fuse. 

(3) Resistance and Continuity Tests 

The schematic circuit is shown in Figure 37, and 
the actual wiring layout giving color code and 
physical relation of the parts is shown in the chassis 
wiring diagram, Figure 38. All resistor and capacitor 
values are given to facilitate a rapid and sure test for 
continuity of circuit and the condition of same. Coils 
and transformer windings have their d -c resistances 
shown. 

In working on the chassis of the Oscillograph, care 
must be observed in having the safety switch open, or 
better, to have the power supply completely disconnected. 
The high voltages associated with the circuits of the 
cathode-ray tube make it especially dangerous to attempt 
to handle or work on the chassis while the power is "On." 

Care should be exercised in replacing any part 
that may be found faulty. All wiring associated with 
the part involved must be taken off, and especial 
attention given to possibility of damage to other 
wiring or parts. The relation of wiring and parts 
should be the same as in the original assembly. The 
insulation and spacing of the high -voltage leads is 
very necessary and an important item to be adhered 
to in servicing of the instrument. 

The BRILLIANCY and FOCUSING controls 
are connected with the adjustment knobs through 
insulating couplings. In replacing either of these 
parts, the coupling has to be fitted with 5-0 taper pins. 
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(4) Voltage Measurements 
One means of learning the condition of operation 

and tracing the circuit faults of the oscillograph is by 
checking the correctness of the voltages and currents 
at the Radiotron sockets. The normal values, which 
can be expected to be found when the instrument is 
working properly under the specified power ratings, 
are indicated adjacent to the socket positions in 
Figure 39, and also given by the Radiotron Socket 
Voltage Table. In general, the values shown are 

measured from the socket contacts to ground; how- 
ever, the heater or filament voltages are a -c and 
appear between the F -F or H -H clips. All readings 
given are actual operating values, and do not allow 
for any errors likely to be caused by current drain of 
the measuring instrument. Some of the voltages are 
not measurable with ordinary test equipment; these 
have been asterisked in the table. Notice should also 
be given to the fact that in the diagram of Figure 39 
the bottom view of the sockets is shown. 

REPLACEMENT PARTS 

Stock 
No. DESCRIPTION Litt 

Price 
Stock No DESCRIPTION List 

Price 

4146 Block -Fuse block $0.35 4876 Potentiometer -Synchronization control po - 

4855 Bushing -Socket support bushing -Package tentiometer (R9) $0.90 

of 2 .15 4846 Reactor -Filter reactor (L3) 1.65 

4873 Cable -7 -conductor -Braid -covered cable .85 3441 Resistor -850 ohms -Carbon type-% watt ... -Package of 5 (R2, R6) 1.00 
4868 Capacitor -.005 mfd. (C18) .20 

2816 Resistor - 1,000 ohms - Carbon type - 
4858 ' Capacitor -.01 mfd. (C8) .25 watt (R8) -Package of 5 1.00 

4870 Capacitor -.025 mfd. (C7) .20 4850 Resistor -1300 ohms - Carbon type - 
watt (R13) -Package of 5 1.00 

4871 Capacitor -65 mmfd. (C19) 20 6279 Resistor -15,000 ohms -Carbon type -M 
4841 Capacitor -0.1 mfd. (C2, C5, C20) .22 watt (R14) -Package of 5 1.00 

3597 Capacitor -0.25 mfd. (C1, C4) .40 3077 Resistor -30,000 ohms -Carbon type -M 
watt (R15) -Package of 5 1.00 

3702 Capacitor -0.25 mfd. (CI1, C12) .42 
4849 Resistor - 80,000 ohms - Carbon type -3 

4840 Capacitor -0.25 mfd. (C21) .30 watt (R16) .25 

4844 Capacitor -0.4 mfd. (C13) 7.25 3058 Resistor -100,000 ohms -Carbon type -1 
3933 Capacitor -630 mmfd. (CIO) .32 watt (R3, R7) -Package of 5 1.10 

2971 Resistor -280,000 ohms -Carbon type -1 
4439 Capacitor -3400 mmfd. (C3, C6, C9) .35 watt (R18) -Package of 5 1.10 

4845 Capacitor pack -Comprising two 4.0 mfd. 4851 Resistor --400,000 ohms -Carbon type -1 
and one 10.0 mfd. and one 20.0 mfd. ca- watt (R20, R21, R24, R25) .25 
pacitors (C14, C15, C16, C17) 4.00 2970 Resistor -500,000 ohms -Carbon type -1 

4867 Coil -Plate Choke Coil (Ll, L2) .70 watt (R5) -Package of 5 1.10 

4877 Coupling - Potentiometer insulator and 4869 Resistor -900,000 ohms -Carbon type -1 
coupling -Package of 2 .32 watt (RIO) .22 

4862 Escutcheon -Cathode-ray tube escutcheon... .50 4863 Resistor -3 megohms-Carbon type -1 watt 
(R11) .22 

2725 Fuse -Cartridge type fuse -Package of 5 40 4268 Screw -Wing screw -Package of 10 .68 
4336 Knob -Intensity, focus, amplifier A -B, tun- 7487 Shield-Radiotron shield .25 

ing or gain control knob -Package of 5... .40 
4794 Socket -4 -contact Radiotron socket .15 

4857 Post -Binding post -Engraved "AIGU"- 
Package of 2 .52 4814 Socket -5 -contact Radiotron socket .15 

4860 Post -Binding post -Engraved "0" -Pack- 4786 Socket -6 -contact Radiotron socket .15 

age of 2 .52 4852 Socket -Socket, socket support and springs 
4879 Potentiometer -Beam shift potentiometer and studs 1.20 

(R22, R23) .90 4853 Spring -Socket support spring -Package of 2 .10 

4856 Potentiometer - Brilliancy control potes- 4854 Stud -Socket support stud -Package of 2... .18 
tiometer-Com lete with "Off" and "On" 
switch (R17, S5) 1.25 

4875 Switch -2 -gang -8 -position (S4) 1.60 

4864 Switch -2 -pole -2 -position (S1) 1.25 
4859 Potentiometer -Focus control potentiometer 

(R19) .90 4865 Switch -2 -pole -3 -position (S2) 1.25 

4878 Potentiometer - Frequency control poten- 
4866 Switch -3 -pole -3 -position (S3) 1.25 

tiometer (R12) .90 4872 Switch -Safety switch (S6) 1.30 

4874 Potentiometer -Gain control potentiometer 4848 Transformer -Power transformer (Ti) 8.25 
(Rl, R4) 1.00 4847 Transformer -Timing axis transformer (T2).. 2.50 
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IB-23339-1 

(Supplement to IB-23339) 

Cathode -Ray Oscillograph 
Type TMV-122-B 

The following sheets contain revised servicing 
information for the Cathode Ray Oscillograph, 
Type TMV-122-B, Serial Numbers 1500 and above. 
These sheets are to be used with Instruction Book 
IB-23339, replacing the servicing information in- 
cluded in that book. 

The theory of operation, installation and opera- 
tion are thoroughly covered in the instruction 
book. However, due to a slight circuit change, the 
operation of the "Range" switch is better described 
as follows (page 15) :- 

7. "Range" switch, S4, selects one of eight tim- 
ing capacitors. It thus changes the tim- 
ing axis oscillator frequency in steps giving 

8 ranges as follows: No. 1, 10-35; No. 2, 
20-65; No. 3, 55-180; No. 4, 130450; No. 5, 
375-1400; No. 6, 900-3500; No. 7, 2000-7500, 
and No. 8, 5500-18,000 cycles. 

Also under "6. Ampl. `B' Gain Control (horizon- 
tal)" note the following: 

Due to the capacity load on this input poten- 
tiometer, when operating on "Timing" at the 
higher audio frequencies, linear sweep will 
not be obtained at all settings of this control. 
For best results, the control should be set for 
maximum linearity, which will occur at 
about 2/3 full screen deflection. 
Under "Replacement Parts," note the addition 

or changes in the items shown on page 5. 

s 

67'Ov.To 880v. I 
+TOKTo-IOok + -100v. 

OY 

RCAF 
,. 

co - 
t.5 V. 

970v.7D 1150v. 

990V. To 1060V. 

2.5v. 
3.4v. 150 V. 

I 

120v. 

3.4v. 150v. 2.5v, 3 iisov. 
i 

5 Izov. 

Figure 1-Radiotron Socket Voltages (Bottom View) 
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Stock 
No. DESCRIPTION List 

Price 
Stock 
No. DESCRIPTION List 

Pries 

4244 Cap -Contact cap.... Package of 5 $0.20 5199 Resistor type -4700 ohms -Carbon 
5198 Capacitor -33 mmfd. (C31) .16 -1/4 watt (R26) -Package of 5... $1.00 
5197 Capacitor -460 mmfd. (C23) .18 5205 Resistor -8200 ohms -Carbon type 
5115 Capacitor -1350 mmfd. (C24) .25 -1 watt (R33, R38) .22 

4439 Capacitor -3400 mmfd. (C3, C6) .... .35 3381 Resistor -10,000 ohms -Carbon type 
5005 Capacitor -3500 mmfd. (C25) ,16 1/4 watt (R27) -Package of 5 1.00 

4858 Capacitor -0.01 mfd. (C26) .25 5206 Resistor -36,000 ohms -wire wound 

5196 Capacitor -0.035 mfd. (C27) .18 (R34) .35 

4841 Capacitor -0.1 mfd. (C28) .22 3252 Resistor 100,000 ohms - Carbon 

4840 

5170 

Capacitor -0.25 mfd. (C11, C12, 
C29, C30) 

Capacitor -0.25 mfd. (Cl, C4, C22, 
C32) 

.30 

.25 

5200 

type -/2 watt (R39) -Package of 
5 

Resistor -330,000 ohms - Carbon 
type - watt (R29) -Package /2 
of 5 

1.00 

1.00 
4844 Capacitor Pack -Two sections of 4851 á Resistor -400,000 or -400,000 ohms - Carbon 

0.2 mfd. each (C33, C34) 7.25 type -1 watt (R20, R21) .25 
7960 

b 
Knob -Range or Ext. Sync. switch 

.20 
5202 Resistor -470,000 ohms - Carbon 

type -1/2 watt (R30) -Package 
5207 Potentiometer -Frequency control of 5 1.00 

potentiometer (R31) 1.35 5203 Resistor -820,000 ohms - Carbon 
5201 Resistor -220 ohms -Carbon type- type -1 watt (R37) -Package 

% watt (R28) -Package of 5 1.00 of 5 1.00 
2816 Resistor -1000 ohms -Carbon type 5204 Resistor -1.5 megohm-Carbon type 

-1/2 watt (R8, R32) -Package of -1/2 watt (R35, R36) -Package 
5 1.00 of 5 1.00 
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SERVICE APPLICATIONS 

OF 

CATHODE RAY OSCILLOGRAPH 

TYPE TMV 122-B 

OPERATION OF THE CATHODE-RAY OSCILLOGRAPH 
THE RCA CATHODE-RAY TUBE THE SAW -TOOTH OSCILLATOR 

The heart of the Cathode -Ray Oscillograph is the Cathode - 
Ray Tube, a development of RCA Engineers to its present 
practical form. The Cathode -Ray tube has often been 
called the "Electron Gun," as this describes its functions. 
The illustration shows an elementary diagram of the tube. 

CATHODE 
EMITTER 

OF ELEC TRON6) 

INTENSITY/ 
CONTROL 

GRID 

NIGH 
VOLTAGE 
ANODE 

VERTICAL 
DEFLECTING 

PLATES 
HORIZONTAL 
DEFLECTING 

SLATES. 

FLUORESCENT 
SCREEN 

For the purpose of understanding the action of the 
"electron gun," one may consider the cathode as emitting 
electrons, which are accelerated by the high voltage anodes 
and which strike the fluorescent screen at the end of the 
tube, thereby creating light. The course of the electrons is 
controlled by the two sets of deflecting plates, one for hori- 
zontal deflection and one for vertical deflection. The amount 
of deflection, which controls the location of the light -spot 
on the screen, is a direct function of the voltage at any par- 
ticular instant on the deflecting plates. 

From the foregoing it is seen that a pattern of light may 
be traced on the screen by the simultaneous application of 
voltages to the horizontal and vertical deflecting plates. If 
this action is repeated twenty or more times per second, the 
retentive power of the eye is such that the tracing will not 
be discernible and the entire pattern will be seen. 

Focusing of the light beam on the fluorescent screen is 
accomplished by adjusting the voltage on the anode nearest 
the cathode. The intensity of light is controlled by the 
negative voltage applied to the grid. 

POWER SUPPLY 
The high voltage anode of 

the Cathode -Ray Tube requires 
1000 volts DC for proper op- 
eration. Also, DC voltages are 
required for the amplifier. The 
RCA -879 rectifier is used in a 
half -wave rectifying circuit for 
providing the necessary anode 
voltage for the RCA -906. The 
RCA -80, connected in a full - 
wave rectifying circuit, pro- 
vides plate and grid voltages 
for the two RCA -57 amplifiers. 
While a single transformer is 
used for both rectifiers, indi- 

vidual filter circuits are provided. The transformer is over- 
size to prevent stray magnetic leakage that would other- 
wise affect the operation of the Cathode -Ray Tube. 

The external voltage under test is always connected to 
the vertical deflecting plates. However, unless some means 
is provided for moving the beam simultaneously in a hori- 
zontal direction, a beam rising and falling vertically will be 
obtained. As this would merely give an indication of the /1/ 
maximum voltage avai able, a means must be provided for 
simultaneously deflecting the beam horizontally. For this, 
the so-called variable frequency "saw -tooth" oscillator is 
necessary. The "saw -tooth" refers to the wave shape of the 
oscillator and is required because of the necessity for hav- 
ing the horizontal deflection increase in a linear manner 
and then abruptly return to zero and again shift across the 
screen. The frequency of the oscillator must have a defi- 
nite relationship to the frequency of the voltage under test. 
For example, to examine one cycle, the saw -tooth oscillator 
must be the exact frequency of the voltage under test. If 
the saw -tooth oscillator is one-half of the frequency of the 
voltage under test, then two cycles will be shown on the 
screen at one time. 

With the saw -tooth oscillator provided in theTMV-122-B, 
the minimum number of cycles for the highest frequency 
is six, being obtained when a 90,000 -cycle voltage is ob- 
served with the saw -tooth oscillator at 15,000 cycles. Higher 
frequencies may be examined by connecting directly to the 
vertical plates and using an external timing oscillator. 

AMPLIFIERS 

The sensitivity of the 
Cathode -Ray Tube is such 
that a voltage of 75 is re- 
quired for either a vertical 
or horizontal deflection of 
one inch. Because many volt- 
ages used in radio circuits 
are very small, an amplifier 
has been provided for each 
set of deflecting plates. Both 
amplifiers use an RCA -57 
tube and have a high gain 
and wide frequency range. The gain is approximately 40 
and the frequency range is 20 to 90,000 cycles ±10%. 

Designing an amplifier circuit of such wide frequency 
range is a difficult engineering problem. Its solution greatly 
increases the flexibility of the equipment. 
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APPLICATIONS OF THE CATHODE-RAY OSCILLOGRAPH 

VOLTMETER AND AMMETER 
In all of its applications, the oscillograph receives the 

voltage to be studied from an external source on its vertical 
deflecting plates and a voltage which may be either external 
or internal on its horizontal plates. The deflection in either 
direction is proportional to the voltage impressed on the 
plates. If voltage is impressed on the vertical plates only, 
the instrument can be considered as an a -c meter. It may 
be used as a voltmeter without the amplifier; it may be 
used as a voltmeter with the amplifier; or it may be used 

APPLICATION OF MODEL IZZB As AVOU METER 

MEASURING RECTIFIER RIPPLE 

3 

DEFLECTION IS PROPORTIoNALTo 0.0 COMPONENT 

FREgUEMct Or iìt rtt EMU( EsTRIsu5HEo. 

figure 1-Oscillograph as a Voltmeter 

as an a -c ammeter. The specifications for voltmeter and 
ammeter use may be briefly summarized as follows: 

A-A-C voltmeter without amplifier 
(1)-Impedance: 400,000 ohms below 100 KC 

(80,000 ohms at 1,000 KC) 
(2)-Frequency range: at 20-100,000 cycles (higher 

at low impedances) 
(3)-Voltage range: 150 volts (higher with external 

attenuator) 
(4)-No needle to bend 
(5)-No delicate coils to burn out 
(6)-Calibration: 75 peak volts per inch (approx.) 

B-A-C voltmeter with amplifier 
(1)-Impedance: 500,000 ohms below 100 KC 

(160,000 ohms at 1,000 KC) 
(2)-Frequency range: 20 to 90,000 cycles 
(3)-Voltage range: 700 volts (higher with external 

attenuator) 
(4)-No needle to bend 
(5)-No delicate coils to burn out 
(6)-Calibration: 2 peak volts per inch (maximum) 

C-A-C ammeter with the amplifier 
(1)-Use as voltmeter across external shunt 
(2)-Range, with 1 megohm shunt: 0.6-2100 micro- 

amperes 
(3)-Range, with 1000 ohm shunt: 0.2-700 milli- 

amperes 
The diagram, Figure 1, shows an application of the 

oscillograph for checking power supply units. The oscillo - 
graph shown on the right has one terminal connected to 
the common lead of the filter circuit and the other lead is 
placed in turn at "1" and "2" to measure the magnitude of 
the a -c supply; at "3" to measure the a -c ripple across the 

first condenser; at "4" to measure the ripple on the low 
side of the choke coil; and at "5" to measure the ripple 
across that section of the voltage divider circuit. Putting 
the leads across terminals "3" and "4" very readily checks 
for shorted turns in the filter choke. The particular value 
of this instrument over a voltmeter in this application is 
the fact that, unlike a voltmeter, it has no delicate coils to 
burn out, no delicate mechanical moving element, no pointer 
to slap up against the stop pins and, for small voltages, an 
extraordinary high impedance. 

In Figure 2 the application of the cathode-ray instrument 
as an audio frequency voltmeter is illustrated. One side of 
the "vertical" input is shown connected to ground and the 
other side is placed alternately across "1", "2", "3", "4", 
"S", "6", "7" and "8", in order to find the cause for loss 
of sound. By applying the sweep circuit on the horizontal 
plate, one can observe the character of the wave. This helps 
greatly in locating intermittent troubles. 

OBSERVATION OF AUDIO WAVE SHAPES 
In the diagram of Figure 3 is shown a general scheme of 

measurement using cathode-ray equipment which cannot be 
accomplished by the means of a voltmeter. The problem 
here is in discovering the audio quality of a receiver, and 
perhaps in locating the cause for audio distortion. In the 
upper part of the diagram is shown an audio oscillator or 
frequency record, which feeds into the second detector of 
the receiver. The character of the output is observed on 
the oscillograph. The saw -tooth sweep circuit is interlocked 
with the signal on the vertical plate. In this way the audio 
wave stands still and distortion is readily discernible. Nor- 
mally one should observe the quality of the input as well 
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Figure 2-Audio Frequency Voltmeter 

as that of the output to make certain that the distortion is 
not being fed into the receiver. 

In order to check the overall audio performance of the 
receiver, a modulated r -f oscillator can be used. The output 
of the oscillator should be observed and this compared with 
the output of the receiver. 

MEASUREMENT OF MODULATION 
The application of the cathode-ray tube as a modulation 

indicator or the modulation meter is of interest, especially 
to "hams". It should not be inferred that only "hams" 
have troubles maintaining the proper percentage of modu- 
lation. Sometimes commercial stations are lax in this re- 
spect and a knowledge of modulation is often very helpful 
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in servicing receivers. In Figure 4 is shown method "A", 
in which the modulated r -f output of a transmitter is fed 
into the vertical plates of the oscillograph and the audio 
signal is fed into the synchronous circuit. The saw -tooth 
oscillator should be adjusted so that for normal audio fre- 
quencies, several modulation envelopes appear on the screen 
and the wave can be observed quite readily, although it is 
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Figure 3-dudio Quality Measurement 

not stationary. There is no way of synchronizing this sig- 
nal with the speech or music which would ordinarily be 
used for transmission because of the great variation in fre- 
quency, but one can nevertheless get an excellent idea of 
the amount of modulation. In checking the transmitter, a 
constant frequency input can be used and the horizontal 
timing -axis interlocked with this frequency so that the wave 
stands still and the amount of modulation is very clearly 
defined. 
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Figure 4-Measurement of Modulation 

Method "B" on the right of Figure 4 shows the instru- 
ment used in a somewhat different manner as a modulation 
meter. The modulated output is put on the vertical plates 
and the audio signal on the horizontal plates of the oscillo - 
graph. Since the r -f amplitude is maximum when the audio 
voltage is maximum in the positive direction; since the r -f 
voltage is minimum when the audio is maximum in the 
negative direction; and since the audio and the envelope 
of the r -f both are sinusoidal voltages, the resultant figure 
is a trapezoid if the modulation lies between zero and 100%. 

The figure becomes a triangle if the modulation is 100%, 
and a vertical line if the modulation is zero. The percent 
modulation equals 100 times the difference between the 
maximum and minimum vertical sides of the trapezoid, 
divided by the sum of these two sides. This is shown some- 
what clearer by Figure 5. 

On the left of figure S appears the oscillogram for 100% 
modulated wave; immediately below it the corresponding 
audio voltage which causes the horizontal swing, and below 
that, the 100% modulated r -f voltage which causes the ver- 
tical swing. If it is remembered that, when the vertical 
amplitude increases in direct proportion to the horizontal 
deflections, the result is a straight line, it will be understood 
why this triangle results. 

Below the trapezoid which represents 50% modulation, 
is shown the decreased audio frequency voltage which does 
not bring the r -f amplitude down to zero on the negative 
voltage wave and does not cause such a high value of r -f 
when the audio voltage is at a positive maximum. This 
diagram serves well to develop the formula for percent 
modulation. Under normal operating conditions, the un- 
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Figure 5 --Indication of Percent Modulation 

modulated r -f will have an amplitude which is the average 
between the maximum r.f. and minimum r.f. shown in the 
diagram. This follows because the wave increases as far on 
the positive audio loop as it decreases on the negative audio 
loop. This average will equal maximum r.f. plus the mini- 
mum r.f. divided by two. The difference between the maxi- 
mum r.f. and minimum r.f. represents twice the audio 
voltage. Therefore, the percent modulation which is equal 
to the audio voltage divided by the unmodulated carrier 
voltage, will equal r -f maximum minus r -f minimum divided 
by the quantity r -f maximum plus r -f minimum. 

On the right of the diagram is the figure which results 
when the modulation is over 100%. Below it is the cause 
for such a figure. The audio voltage is much larger than 
it was before and on the right-hand side the positive loop 
causes the r -f energy to increase to a very large amplitude. 
When the audio voltage swings negative, however, it re- 
duces the carrier to zero and the carrier stays zero until the 
audio voltage swings through its negative peak and back 
to a sufficiently low negative voltage to again permit r -f 
output. 
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I -F ALIGNMENT 
Alignment of i -f stages with the oscillograph is a subject 

in which there is much interest. Figure 6 shows the neces- 
sary apparatus and general connections. On the lower left 
is a sweep condenser which causes the frequency generated 
in the r -f oscillator to sweep up and down about the fre- 
quency for which the oscillator is set. For example, if the 
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Figure 6-Scheme for I -F Alignment 

oscillator is set at 460 kc, then the sweep condenser will 
cause this frequency to vary from, say, 445 to 475 kc. This 
varying frequency of constant amplitude is fed into the i -f 

amplifier, the output of which is impressed on the vertical 
plates of the oscillograph. A synchronizing (or impulse) 
generator which rotates in synchronism with the sweep 
condenser, is connected to the synchronizing terminals of 
the oscillograph so as to synchronize the saw -tooth gen- 

erator with the frequency variation of the input into the 
i -f amplifier. The oscillator should not be modulated by 
audio frequency for this adjustment. 

Figure 7-Frequency Modulator 

An illustration of the sweep condensers, the synchroniz- 
ing generator and the motor which drives them is repro- 
duced in Figure 7. The sweep condenser is connected 
across the condenser of the r -f oscillator and in rotating 
causes the capacity of that circuit to vary above and below 
the normal fixed frequency. Provision is made so that the 
capacity of the sweep condenser can be varied, thus con- 
trolling the frequency range of the sweep. 

The synchronizing generator consists of a permanent 
magnet with an air gap in which is rotated an armature 
with two poles. Twice each revolution these poles are 
across the air gap and produce an increase in magnetic flux 
so that the field coils which are mounted on the magnet 
have two pulses of voltage induced in them for each revolu- 
tion of the condenser. The relative position of the arma- 
ture of the synchronizing generator with respect to the 
plates of the sweep condenser can be varied so that these 
pulses occur at the point of maximum and of minimum 
capacity, to the end that the horizontal movement of the 
ray of the oscillograph starts when the frequency is just 
beginning to increase and starts again when the frequency 
is just beginning to decrease. 

At the top of Figure 8 is depicted the frequency -modu- 
lated signal which is fed into the i -f amplifier. Because the 
i -f amplifier is tuned to a particular frequency the output 
of the amplifier will look somewhat as shown on the second 
line. If this i -f amplifier output is passed into a rectifier, 
and the high frequency component by-passed, a rectified 
current as shown on the third line will be produced. It is 

possible to feed either the output of the i -f amplifier or the 
rectified current onto the vertical plates of the oscillograph 
in order to make the alignment; the latter, however, is pre- 
ferred because of the difficulty of connecting into the i -f 

amplifier without changing the tuning of its circuit and the 
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Figure 8-Frequency Modulation and Rectification Waves 

fact that the intermediate frequency of most present day 
receivers is far above the range of the amplifier in the 
oscillograph, so that the i -f output would have to be large 
enough to be fed directly to the plates of the cathode-ray 
tube without amplification. 

In utilizing the rectified current, the fact that it is not 
an audio frequency current but instead a pulsating direct 
current, requires certain considerations as to its use. If the 
pulsating direct current passes through the primary of an 
audio transformer, the voltage produced on the secondary 
will appear as shown in the fourth line, having a positive 
maximum when the current is increasing at the maximum 
rate, a negative maximum when the current is decreasing 
at a maximum rate and being zero whenever the current is 
not changing. 

If such a current is fed through a second transformer 
stage, the curve shown on line 5 is produced. In Calculas 
terminology, curve 4 is the derivative of curve 3 and curve 
5 is the derivative of curve 4. Obviously, it is better to 
establish the standard shape of curve desired, as that of 
rectified current rather than that which has passed through 
one or two audio transformers. 
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If the oscillograph is coupled to the rectifier circuit, by 
putting a resistor in series with a condenser across a re- 
sistor which is in the rectifier circuit, it is necessary to be 
careful of the relative size of the resistor and condenser. 
If the ohmage of the resistor is comparatively large with 
respect to the capacity reactance of the condenser, a curve 
as shown in the seventh line will appear, which is almost 
identical with that of the rectified current and which can 
be made near enough for all practical purposes by making 
the condenser sufficiently large. 

If a small condenser, having a high capacity reactance 
and a low ohmage resistor is used, the resultant curve of 
voltage across the resistor will be as shown in line 6, which, 
of course, is not desirable as a standard. 

In Figure 9 there are three diagrams indicating the pre- 
ferred method of connecting the oscillograph into the de- 
tector circuit. On the left is shown a modern set using a 
diode for detector. It is possible to connect the vertical 
plates across the volume control, or across the volume con- 
trol and AVC resistor both, if it is convenient to make this 
connection. The capacitor and gain control of the vertical 
amplifier in the oscillograph are properly proportioned so 
as to cause no distortion of the curve. 

In the center diagram a second detector is shown, which 
may be either a triode, a tetrode or a pentode, and which 
is resistance coupled to the first audio stage. Here the 
vertical amplifier of the oscillograph is connected to the 
plate of the detector and the other side connected to 
ground. The voltage used is that across the coupling re- 
sistor. The condenser in the amplifier input circuit serves 
to block out the d -c plate potential. 

In the figure on the right, there is a triode, tetrode or 
pentode, which is coupled to the first audio amplifier by a 
transformer, or by an inductor. Here, a resistor is con- 
nected between the plate and the coil to by-pass the signal 
around the coil by a one mfd. or larger capacitor. The im- 
pedance in the plate circuit is changed to a resistance rather 

Moot 
DCTCCTOR 

R[sisTRRcttanEo 
TRWoe l oRRTRODta 

Lettuce 

TRwuroRntR OR INWCTUR 

CaOPt[oTk,00e 
I, achTRooe 4 

DETECTOR 

Figure 9 --Connections of Oscillograph to Receiver 

than an inductance. The vertical amplifier is connected be- 
tween the plate and ground so as to take the voltage off 
this resistor. 

In the factory, when using the resistor in series with the 
plate, the alignment operators are provided with a detector 
tube which is normal in every respect except that a hole 
has been drilled through the base. The lead from the plate 
to the prong is brought out and the connections are made 

to these leads. This special tube can be substituted for the 
regular second detector tube and the connections can be 
made rapidly, and without undue loss of time. 

Use of an adapter between the socket and the tube might 
be considered in order to get at the plate lead but the use 
of such an adapter will increase the length of the grid lead 
and change the tuning of the i -f transformer. Of course, 
the i -f transformer can be retuned if the adapter is to be 
left in permanently, but an adapter cannot be properly used 
to align the i -f coils and then remove the adapter and the 
coil expected to remain aligned. 
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Figure 10-Oscillator Connections 

Figure 10 is for the purpose of showing how the r -f 
oscillator can be connected so as to feed the signal into the 
i -f amplifier. 

The connection from the r -f oscillator should be made 
to the grid of the tube preceding the coil to be adjusted. 
For example, if adjusting the last i -f transformer (between 
the last i -f tube and the second detector), feed the signal 
into the grid of the last i -f tube. If adjusting the first i -f 
transformer, feed the signal into the grid circuit of the 
first detector. 

If the grid of the tube into which the connection is made 
is at zero d -c potential with respect to ground, the oscillator 
should be connected to the grid of the tube and the lead 
ordinarily connected to the grid should be removed. 

If the grid is not at d -c potential with respect to ground, 
it is necessary that the bias be maintained unchanged and 
the proper connection, as shown on the right of this dia- 
gram, is to connect one terminal of the oscillator to the 
grid (removing the wires that were previously connected 
to it) and connecting the other wire to "-C". 

It will be noted that in both of these cases, the tuned 
circuit which was connected to the grid has been discon- 
nected so that it cannot interfere with the operation of the 
r -f oscillator. In making the connection into the grid cir- 
cuit there will be no difficulty, of course, if the grid is 
brought out through a cap in the top of the tube. By 
drilling a hole in the base of a tube and bringing out the 
connections from the grid and the grid prong, considerable 
time can be saved in making these connections when the 
tube has no grid cap. 

One might consider using a "socket selector" or analyzer 
which permits access to the elements of the tube by a plug 
and cable arrangement. In doing so, be very careful that 
oscillation is not set up by virtue of the change in capacity 
which has taken place between the plate and grid lead, 
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The general process which is followed in aligning inter- 
mediate frequency amplifiers with the cathode-ray equip- 
ment follows: 

(1)-Feed the sweeping input of proper frequency into 
the grid of the last i -f tube shown at point 1 on 
the Figure 11 and align the last i -f transformer. 
The detailed method of alignment follows in con- 
nection with another diagram. 

(2)-Shift the receiver tuning condenser to see that the 
curve is not affected by signals generated or picked 
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Figure 11-Connections of Oscillograph 

up in the r -f or oscillator part of the receiver. 
(This is sometimes caused by strong local signals 
or harmonics of the signal generator, which get to 
the grid of the first detector tube and beat with 
the oscillator, or with harmonics of the oscillator 
frequency.) An alternative method is to stop the 
oscillator of the receiver from oscillating by short- 
circuiting its grid coil or plate coil, or other obvious 
means. 

(3)-Change the external input to the grid of the next 
previous tube and align the second from the last 
i -f transformer. 

(4)-Change the input to the grid of the next previous 
tube (if there are three i -f transformers) and align 
the first i -f transformer. 

(5)-AVC circuits may be made ineffective if desired, 
but in general, the sweeping of the input frequency 
takes place so fast (26 revolutions per second) that 
AVC action does not affect alignment. 

Refer to Figure 12, the uppermost diagram. The capacity 
of the sweep condenser changes from minimum to maxi- 
mum and back to minimum again in one revolution of the 
condenser shaft, and of course the impressed frequency 
would likewise change from minimum to maximum and 
back to minimum. (When the capacity is minimum, the 
frequency is maximum so that the variation of the fre- 
quency is in the reverse order to the variation in capacity 
of the sweep condenser. This is immaterial in the follow- 
ing discussion.) 

On the next line is seen the voltage which will be im- 
pressed on the vertical plates of the cathode-ray tube, which 
is recognized as the rectified current output of the i -f ampli- 
fier, discussed in a previous diagram. If the i -f coils are to 
be aligned in the center of the sweep, then they are in 
alignment at the center of the increasing sweep and again 
in the center of the decreasing sweep which operation gives 
two waves for each revolution of the sweep condenser. 

Of course, it is possible to show these two waves on the 
oscillograph screen, but as a rule, better results are obtained 

by using but one loop and enlarging the other so as to bet- 
ter study its configuration. 

On the third line of the diagram there is shown the saw - 
tooth voltage which causes the horizontal swing of the 
beam. The frequency of the saw -tooth is twice that of the 
frequency of revolution of the sweep condenser. In most 
methods of i -f alignment, the ray of the cathode-ray tube 
is cut off every other cycle by biasing the control grid of 
the cathode-ray tube during this period (or by other means) 
so that for the first half -revolution, a wave is generated as 
shown on the left of the fourth line of the diagram; for the 
second half -revolution the screen is blank; for the third 
half -revolution the curve is again identical with the first 
and so on. The curve re -appearing every half -revolution 
will, of course, appear on the screen as a stationary curve 
and by its shape one can tell whether or not the alignment 
is correct. 

The vertical line seen on the screen can be drawn by the 
operator in preparation for alignment to make sure that 
when the coils are finally adjusted they are aligned to the 
proper frequency. This should be done by disconnecting 
the sweep condenser, adjusting the oscillator to the proper 
i -f frequency and peaking the i -f coils for maximum output. 
Then the sweep condenser should be reconnected and the 
setting of the input frequency adjusted so that the highest 
peak lies on a vertical line drawn approximately in the cen- 
ter of the sweep. The receiver should then be trimmed so 
the curve is centered on this line and is exactly alike on the 
two sides. 

The method just described, which is "usual method", is 
not the method recommended for use with this equipment 
and no provision has been made for using same. 

The method used in the. RCA Victor factory and for 
which this equipment is designed, may properly be called 
the reverse sweep method. 

S/NÇLE /beef AL/ÇNMENT ULPEJ 

CPPACiTY a` -WEE, CavA-NJEP / P Esuo EPEmewry) 

OLTJ ON fPTKAL PLATES 

/K05'IONTAL T/M/NÇ YQCTiSrjE 
MOP cur ae- EYEPY RKTfPAPlE 
CYCLE/ 

S.4CVIYY Liv 3CßEN 0000 
Figure 12-Alignment Curves (Single Image) 

At the top of the Figure 13 is shown the curve which 
represents the capacity of the sweep condenser and at the 
same time the frequency of the input signal. 

On the next line, is represented the output of the de- 
tector which is impressed on the vertical plates of the 
cathode-ray oscillograph as an asymmetrical wave. That is, 
a wave in which the leading side differs from the trailing 
side. Wave "A" will be produced when the frequency is 
increasing; wave "B" will be formed when the input fre- 
quency is decreasing and the next revolution of the sweep 
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condensers these two waves are repeated, etc. Wave "B" 
is dotted so that it can he more clearly distinguished from 
wave "A" in the lower diagrams. On the third line is illus- 
trated the saw -tooth voltage which produces a horizontal 
swing for each half -revolution of the sweep. 

In the reverse sweep method the ray is not extinguished, 
as in the "usual method", but the increasing and decreasing 
curves are thrown on the screen one on top of the other. 

In aligning a receiver by the reverse image method, the 
r f unmodulated oscillator must be adjusted so that the fre- 
quency is correct at the middle of the sweep. The trimmers 
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Figure 13-Alignaient Curves (Reversed Image) 

are then to be turned until the two curves exactly coincide 
throughout. The fact that the two curves have their cen- 
ters coincident indicates that the transformer is tuned to 
the middle of the sweep (and are therefore on frequency) 
and the fact that the sides coincide shows that the trans- 
former curve is the same on both sides of this point. 

The fourth line of Figure 13 shows typical curves when 
the coil is neither properly tuned nor adjusted to the right 
frequency. The fifth line shows the curves when they are 
peaked at the right frequency but are not properly ad- 
justed to accept both side -bands equally, i.e., they are 
asymmetrical. 

The lowest line shows the curves "A" and "B" exactly 
coinciding and therefore symmetrical and on frequency. 

In preparing for alignment using the reverse sweep 
method, the same procedure is to be followed as in pre- 
paring for the single sweep or "usual method". 

(1)-Pull the plug extending from the sweep condenser 
to the r -f oscillator. Set the oscillator on the proper 
i -f frequency and arrange it for audio modulation. 

(2)-Adjust the i -f amplifier for maximum output; i.e., 
peak it as much as possible. 

(3)-Readjust the r -f oscillator to remove the audio 
modulation. Impress the sweep frequency. Adjust 
the frequency of the r -f oscillator until the for- 
ward and reverse waves show on the screen of the 
oscillograph. The highest point of wave "A" will 
be at the frequency for which alignment is to be 
made and will occur on the point of the increasing 
sweep at which the sweep frequency is exactly that 
for which the i -f is to be aligned. The highest 
point on wave "B" will be at the i -f frequency for 
which the coil is to be aligned and occurs when 
the downward sweeping frequency comes at the 
right point. 

(4)-Adjust the frequency of the external r -f oscillator 
(raise the frequency) until the highest point of 
these two waves coincide. The highest point of 
wave "A" will then lie exactly in the middle of 
the upward sweep and the highest point of wave 
"B" will lie exactly in the middle of the down- 
ward sweep. (Perhaps the best way of showing 
this is to consider that the position of minimum 
capacity is the zero degree position; the position of 
average capacity, the ninety degree position; the 
position of maximum capacity, the 180 degree po- 
sition; the position of average capacity in the de- 
creasing side as the 270 position and the return to 
minimum capacity as the 360 or zero degree posi- 
tion. If the sweeping frequency passes through 
the alignment frequency at the 80 degree position, 
it will of necessity pass through the same point in 
the 280 degree position, hence peak "A" will lie 
a little to the left of the center of the horizontal 
beam movement and point "B" will lie a little to the 
right of the center of the horizontal beam move- 
ment. Only when the peaks come at the 90 and 
270 degree positions can each peak lie on the cen- 
ter of the horizontal movement and only then can 
they coincide.) The adjustment of the r -f oscil- 
lator, to make the highest point of wave "A" and 
wave "B" coincide, corrects the oscillator setting 
to compensate for the added capacity of the cable 
and half of the sweep condenser capacity. This 
new position of the r -f oscillator dial can be read 
and recorded for future use so as to make unneces- 
sary this calibration when future alignment is to 
be made using this same higher frequency. After 
the highest point of the two waves has been made 
to coincide, adjust the primary and secondary trim- 
mers on the i -f coils until the two curves coincide 
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Figure 14-Typical I -F Curves 

throughout their entire length. When this occurs, 
the coil is symmetrical with respect to the i.f. so that 
it does not favor one side band nbr part of one 
side band more than it does the corresponding part 
of the other, and it is adjusted to the proper 
frequency. 

The advantages of the reverse sweep method over the 
"usual method" are: 

(1)-Avoids the necessity for extinguishing the ray on 
alternate half cycles. 
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(2)-Avoids the necessity of marking a line on the 
screen for vertical reference. 

(3)-The possibility of error in aligning on frequency 
is reduced by more than one-half, since the separa- 
tion between the two waves will be twice the dis- 
placement of one of the waves. 

(4)-Distortion following detection (because of passing 
the signal through a transformer or condenser) 
does not cause error, since this distortion will occur 
on the right, or on the left, of both waves and 
proper alignment will be had, following the normal 
procedure of making the two curves coincide 
throughout. 

(5)-The superposition of the right and left sides makes 
symmetrical adjustments easy and accurate. 

In Figure 14 is shown three curves used in i -f trans- 
formers when properly aligned. The shape of these curves 
is very closely interconnected with the audio frequency 
characteristic of the audio end of the receiver and any 
change in the shape of the curve will change the audio 
frequency response. For example, in the sharply peaked 
curve at the left, a considerable cutting of side bands occurs 
with corresponding reduction in high frequency response, 
which would be compensated by a corresponding rise in 
the audio response of the amplifier. 

Correspondingly, the flat -top wave shown in the center 
requires a different audio frequency characteristic and the 
double peak curve which results from overcoupling has a 
still different audio frequency response curve. 
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Figure 15-Typical Wave Shape 

Below these three normal curves, there is a curve which 
obtains if one of the trimmers on the transformer was 
turned slightly. These indicate the necessity for great care, 
not only in getting the i -f transformer onto the proper fre- 
quency, but also in getting it to have the proper wave shape. 

The determining of the width of the band which will be 
passed by an intermediate frequency amplifier is somewhat 
complicated until the constants of the apparatus are deter- 
mined for the particular frequency in question, after which 
the determination of band width is comparatively easy. In 
outlining the procedure to be followed it is assumed that 
the particular intermediate frequency amplifier in question 
is aligned at 460 kc. and that the r -f oscillator is adjusted 
so that this frequency is in the middle of the sweep. 

First determine the frequency of the r -f oscillator when 
the sweep condenser is in the minimum capacity position. 
This is done by setting the capacity of the sweep condenser 
at its minimum and adjusting the r -f oscillator so as to have 
it audio -modulated and feeding this signal into a receiver 
which is in reasonably good calibration. Tune the receiver 
to the fundamental, or to a harmonic of the modulated r -f 
signal and from the dial setting, record the frequency of 

R F RLIGIYMENT 

Figure 16-Connection for R -F Alignment 

the input signal and calculate the fundamental frequency. 
Next, determine the frequency with the sweep condenser 
in the maximum capacity position. To do this tune the 
receiver harmonics of the r -f signal and calculate the funda- 
mental frequency. Then subtract the minimum from the 
maximum capacity to obtain the total "range of sweep" in 
kilocycles. 

This "range of sweep" is a constant for the particular r -f 
oscillator and sweep condenser at the r -f oscillator dial set- 
ting used. When this is known, the calculation of band 
width is very simple. 

Figure 15 illustrates the wave as it will appear when 
symmetrical and on frequency, the length of line "B" is 
proportional to the range of sweep and if this range of 
sweep is 60 kc, band "A" will be 10 kc wide if the distance 
"A" were 1/6 as long as distance "B". The formula as 
shown on the diagram is: "band width" equals "A" divided 
by "B" times the "range of sweep". 

R -F ALIGNMENT 

The equipment and connections for making an r -f align- 
ment using cathode-ray equipment is almost identical with 
that for making an i -f alignment, except, of course, in this 
case the r -f oscillator is fed into the antenna rather than 
onto the grid of the i -f amplifier tube. The output is again 
taken off the second detector. Figure 16 shows the neces- 
sary connections. 

The procedure to be followed is: 

(1)-Adjust the r -f oscillator so that the frequency in 
the middle of the sweep is exactly that to which 
the r -f is to be aligned and calibrated. 

(2)-Set the dial at the proper point. 

(3)-Feed the sweeping signal into the antenna. 
(4)-Adjust the receiver oscillator trimmer until the for- 

ward and reverse curves coincide as well as possible. 
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(5)-Adjust the r -f trimmers until the curves coincide 
throughout. (It may be necessary to slightly re- 
adjust the receiver oscillator and again adjust the 
r -f trimmers to get maximum coincidence.) 

In order to determine the proper setting of the dial of 
the r -f oscillator to give the proper frequency when the 
sweep capacity is exactly in the middle of its range pro- 
ceed as follows: 

(1)-Set the dial on the receiver to the point at which 
it is to be aligned. 

(2) --Feed an audio -modulated signal of the single proper 
frequency (not sweeping) into the receiver and 
adjust the oscillator and the r -f coils to maximum 
possible output. 

(3)-Then feed an unmodulated r -f frequency into the 
receiver and adjust the external oscillator until two 
curves show on the screen and until they coincide 
at their highest points. Record the setting of the 

r -f oscillator so that this (the above) procedure 
will not have to be repeated the next time an r -f 
amplifier is to be aligned at this frequency. 

CONCLUSION 
No mention is made in this discussion of the application 

of model TMV-122B oscillograph, which is perhaps the 
most valuable use it can have. By the use of cathode-ray 
equipment, knowledge of electrical apparatus and electrical 
circuits can be made much more real and conclusive. When- 
ever there is something which is not understood thoroughly, 
one will find that the oscillograph, by giving the picture of 
the otherwise invisible electric current, is an invaluable aid. 
There is no place where one can invest his money with a 
greater security or a greater percentage of profit than in 
increasing his own knowledge and ability. From this angle, 
a flexible cathode-ray equipment opens advantages which 
previously have been denied to any but the greatest of our 
laboratories. 
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Instructions 23341 
For 

Type TMV-128-A Frequency Modulator 
INTRODUCTION 

The Type TMV-128-A Frequency Modulator is a 
device for use with a test oscillator (such as the 
TMV-97-C or similar) to "sweep" the oscillator fre- 
quency and at the same time provide a voltage for 
synchronizing the timing axis of a cathode-ray oscil- 
lograph (such as the TMV-122-B) with the position 
of the sweep condenser. It consists of a driving motor 
coupled to a sweep condenser and an impulse gen- 
erator. Two ranges of sweep capacity are provided, 
as listed below, and a cable fitted with plugs at each 
end is furnished for connection to the test oscillator. 
The unit operates entirely from a 110/120 volt, 50/60 
cycle a -c supply. 

INSTALLATION 
Figure 1 shows the interconnections of the Fre- 

quency Modulator with the TMV-97-C Test Oscillator 
and Cathode -Ray Oscillograph, Type TMV-122-B. 
This arrangement is commonly used for making r -f 
and i -f alignment of a radio receiver. For other ap- 
plications, this set up may be modified according to 
the requirements of the particular case. 

OPERATION 
When the units are properly interconnected, select 

the "Hi" or "Lo" position of the range switch accord- 
ing to the percentage sweep desired (see the curve on 
the back of this sheet), and turn the motor "On." 
When through operating, turn the motor switch to 
the "Off" position. 

MAINTENANCE AND SERVICE 
Specifications 

Power Supply Voltage and Freq.. . 110/120 Volts, 50/60 Cycles 
Power Consumption 25 Watts 
Drive Motor Shaded Pole -Induction; 1/200 HP. 
Drive Motor Speed L550 R.P.M. 
Sweep Condenser Capacitance High Range -25 to 70 Mmfd. 

` Low Range -15 to 37 Mmfd. 
Connection Cable Capacitance 40 Mmfd. 
Impulse Generator Output 1 5 Volts 

Height, 8% Inches 
Over All Dimensions Width, 9% Inches 

Depth, 4% Inches 
Weight S% Pounds 

Bearing Lubrication 
The small induction drive motor has oil holes at 

each of its waste -packed bearings. Light engine oil 
should be used at these points. A ball -bearing sup- 
port is used at the impulse generator. It is packed 
with "vaseline," which should be replenished after 
every 100 hours of operation. 

Sweep Condenser 
This element of the assembly consists of two con- 

ventional type rotary condensers, each having a 
single rotor plate attached to a revolving shaft. The 
stators are wired so that one remains connected at 
all times and a switch is used to parallel the two in 
order to increase the range of sweep. 

The rotor plates should be exactly centered between 
the stator plates when the mechanism is operating at 
its normal speed (1550 r.p.m.). If the plates change 
their relation, they should be re -centered by adjusting 
the drive shaft in the coupling, or shifting the rotor 
plates on the shaft. The line-up of the rotor plates 
in respect to the armature of the impulse generator is 
important in that it governs the synchronization of 
the system. The proper adjustment is obtained when 
the two rotor plates are either at maximum or mini- 
mum capacitance, and the armature sets horizontal 
(air gap minimum). A slight shift may be necessary 
to center the resonance curve on the screen of the 
TMV-122-B. 

Impulse Generator 
A small induction generator is used to furnish 

means of controlling the frequency of the "Saw Tooth 
Oscillator" of the Oscillograph. It is necessary to 
maintain a definite polarity on the output connec- 

110-120V. 
SO -60- 

110-120 V 

w-60- 

TMV-122-0 
CATHODE RAY 
OSCILLOG R A PM 

PO -AVON Or JACK 
ON CONVERTED 
TMV-97A 6 R 

ourPur or RECEIVER 
UNDER 
ALIGNMENT 

ro RECEIVER 
LINDER 
ALIGNMENT 

TMV-IN-A TMV-97-C 
FREQUENCY MODULATOR TEST OSCILLATOR 

Figure 1 

tions of this generator. The horse -shoe magnet should 
therefore be replaced as originally installed, if it has 
been removed for repair or service. It is also impor- 
tant to retain the original relation of the coils. Correct 
polarity exists when a positive swing is obtained on a 
200 tnicroatnpere d -c meter with its plus terminal con- 
nected to "high," and the mechanism rotated by hand 
in such a direction as to cause a decrease in air gap. 

Mechanical Alignment 
The drive motor, sweep condenser and impulse 

generator must be in correct physical relations to 
each other, inasmuch as they all rotate on the same 
shaft. The motor mounting screws are arranged to 
permit small lateral adjustments of the motor posi- 
tion. Both the stator and rotor plates of the sweep 
condenser may be adjusted to obtain the correct 
centering alignment. End -play of the shaft should be 
kept at a minimum without affecting the freedom of 
rotation. 

Brush Connection 
The point of contact between the revolving shaft 

and the brush of the sweep condenser circuit should 
be kept clean at all times. No oil or dirt should be 
allowed to accumulate. Poor contact is evidenbed 
by ragged wave form on the oscillographic image. 
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REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. 

DESCRIPTION List 
Price 

Stock 
No. 

DESCRIPTION List 
Price 

7905 
7907 
7909 

7904 

FREQUENCY MODULATOR 
(TMV-128-A) 

Brush-Grounding brush-Package of 5 

Cable-Connector cable with two plugs 
Case-Case complete-Less binding posts, 

jack, switches and chassis 
Coil-Impulse coil (L1, L2) 

$0.85 
1.50 

6.70 
1.25 

7899 
7901 
7902 
7903 
7898 
7908 

79ÓO 

Coupling-Motor coupling 
Escutcheon-Off-On switch escutcheon 
Escutcheon-High-Low switch escutcheon 
Jack (J1) 
Motor-Motor complete (Ml) 
Plug-Cable plug engraved.68 

' Switch06 -Toggle 
postoswitch 

(SI, S2)"High"-"Low" - Off -On, 
High-Low-Less escutcheon 

$0.25 
.28 
.28 
.45 

12.00 

.45 

.75 

BAND 6 
DIAL READING: APPLIES OH ALL MAHDS ÿ-:.... ...: - ._; .:.....:....:::::ï I" 

Figure 2-Sweep Characteristics of TMV-128-A with TMV-97-C 
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Figure 3-Schematic and Wiring Diagrams, Type TMV-128-A Frequency Modulator 
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Instructions 23340 

Test Oscillator Conversion Kit 
Type TMV-131-A 

For Use on Oscillator, Type TMV-97-A or B 

(Read Carefully before making changes) 

-INTRODUCTION- 
This kit is for the purpose of extending the use of 

the Full Range Oscillator, TMV-97-A or B, to permit 
the alignment of radio and intermediate frequency 
stages of a receiver by means of the Cathode Ray 
Oscillograph, TMV-122-B. This is accomplished 
through the use of the Frequency Modulator, TMV- 
128-A, which sweeps the oscillator output frequency 
over a definite range when plugged into the jack on 
the front panel of the modified oscillator. 

The kit includes: 
Shielded Coil Assembly with Mounting Unit. 
Attenuator High -Low Output Switch and 

Escutcheon. 
Modulation Switch and Escutcheon. 
Range Switch Escutcheon. 
Sweep Capacitor Jack. 
Dial Scale. 
Two Resistors, one 220,000 ohms and one 2200 

ohms. 
Nut "-32. 

The controls on the front panel will now comprise 
the "On -Off" switch for the oscillator, the "Mod -Off" 
switch for the modulator tube and the "Hi -Lo" 
switch for attenuation of oscillator signal, all of 
which are toggle type. There is also a new range 
switch plate, a jack for plugging in the frequency 
modulator, and a new dial scale. 

In addition to the greater field of utility for the 
oscillator the performance is considerably improved 
by the complete shielding of the coils. The converted 
unit operates with a maximum output increased to 
0.1 volts (r.m.s.). The attenuator switch provides a 
stage of attenuation of 100 to 1 in addition to the 
variable attenuation provided by the output control. 
The minimum signal with the attenuation switch on 
"Lo" and the output control on zero will be less than 
20 microvolts at any frequency setting within the 
range of the instrument. 

-REMODELLING- 
Note - Keep the variable capacitor (C-3, Figure 2) closed while making changes, to prevent bending or 

damaging the plates. 

Dismantling 
1. Take out the front panel, complete with the 

chassis and batteries, from the case and remove the 
tubes and batteries from the chassis. 

2. Disconnect the chassis and remove it and all 
other parts and connections from the back and front 
of the panel leaving the panel stripped. 

3. Remove the coils and their connectors and wires 
and also the antenna capacitors, C-1 and C-2 (see 
TMV-97-A or B diagram), from the chassis. 

4. Take dial apart by removing the knob and ex- 
tracting the pin in the shaft, thus releasing the spiral 
spring and freeing the plate. The center hub cap will 
have been taken off and the set screw loosened in 
dismantling the front panel. Remove the old paper 
scale from the dial plate. 

Re -Assembly 
1. Clean the back of the front panel with coarse 

sandpaper at the points where contact is made with 

the coil assembly, output control, phone jack, dial 
contact spring and ground binding post, thus assuring 
good electrical connections to the panel at these points. 

2. Tear off the template, attached to this booklet, 
and cut out along the boundary lines. Place on the 
back of the front panel and mark for drilling. Drill 
holes in accordance with instructions on template. 
The holes for the new and old output controls and 
range switches run together, making it advisable to 
file rather than drill the new holes. 

3. Mount in sequence the following parts on the 
front panel, in accordance with the wiring diagram, 
Figure 2. 

(a) Modulation Switch and Plate (Mod-Off)-S-5. 
(b) Attenuation Switch and Plate (Hi-Lo)-S-6. 
(c) Output Control, Plate and Knob. 
(d) Antenna and Ground Binding Posts. 
(e) Coil Unit, Range Switch Plate and Knob. 
(f) Sweep Capacitor Jack. 
4. Cut out the new dial scale accurately around 

the outer and inner circles and carefully attach in 
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place centrally on the dial plate using gasket cement, 
shellac or an equivalent binder. Reassemble the dial. 

5. Attach the chassis to the front panel and mount 
the Power Switch and Plate (On -Off), S-4, in position. 

6. Solder the resistors R-4 and R-5 (Figures 2 and 3) 
in place at the Attenuator Switch and make the 
necessary connections and grounds in accordance 
with the diagrams (Figures 1, 2 and 3). New wiring 
is shown in heavy lines on the General Wiring Dia- 
gram (Figure 2). The shielded lead from the coil 
assembly should pass below the shaft of the tuning 
capacitor (C-3). The lead to the jack should be 
spaghetti covered bus wire. The lead from S-6 to R-1 
if shielded will give improved performance. The 

SOLDER TO CAN 

BUS 

BLUE 

shielding should be soldered to case of R-1 and to 
ground binding post. All other additional wiring 
should be done with flexible hook-up wire. 

7. Mount the dial assembly in place on the front 
panel, leaving the hub screw untightened. Set the 
dial scale by turning the knob until the indicator 
line at the outer circle coincides with the hairline on 
the transparent window. Set the variable capacitor 
(C-3) by hand to its closed position of maximum 
capacity. Check alignment, tighten up dial hub set 
screw, making sure that the movable part of the 
tuning capacitor revolves freely. Replace hub cover. 

8. Replace the tubes and batteries and assemble 
the unit in the outer case. 

DOTTED LINES INDICATE CONNECTIONS TO BOTTOM TERMINALS 

1-16 

2 U,/ L-IOU LB 
CONNECT 
TO GROUND L 

GROUND 

e TERMINAL 

1 

Figure 1-Coil and Switch Assembly 
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L -II 
L-16 
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L -I5 

L-20 

L-3 
L-8 
L -I3 
L -I 

L2 
L7 
L I? 
L 

L-4 
L-9 
L-14 
L-19 

DIAGRAM OF COIL 

CONNECTIONS 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which ere readily dentified and may be purchased from authorized dealers 

Stock 
No. DESCRIPTION List 

Price 
Stock 

No. DESCRIPTION List 
Price 

7918 Base - Coil mounting base - Complete - 5159 Resistor - 2,200 ohms - Carbon type - 
With bushings and terminal $0.22 t4 watt (R4)-Package of 5 $1.00 

4870 Capacitor-.025 mfd. capacitor (C7) .20 5158 Resistor -220,000 ohms-Carbon type-/ 
7914' Coil-Oscillator coil (L1, L2, L3, IA, L5) 1.06 watt (R5)-Package of 5 1.00 

7915' Coil-Oscillator coil (L6, L7, 12, L9, L10)... .80 7922 Scale-Attenuator switch dial scale .16 
7916' Coil-Oscillator coil (L11, L12, L13, L14, 7923 Scale-Modulator switch dial scale .16 

L15) 65 7921 Scale-Range switch dial scale .20 
7917' Coil-Oscillator coil (L16, L17, L18, L19, 

L20) .65 7912 Shield-Coil assembly shield (top) .20 

7911 Shielded coil assembly-Complete with 7913 Shield-Coil assembly shield (bottom) .30 
mounting unit 9.00 7919 Switch-Range switch-Less coil, mounting 

7924 Dial-Tuning condenser drive dial scale .16 base (Si, S2, S3) 1.85 

7903 Jack (J1) .45 7925 Switch-Single pole, double throw, toggle 
7920 Lead-Shielded lead .18 switch (SS, S6) .52 

FOR REPLACEMENT PURPOSES ONLY-ITEM TO BE REPLACED MUST BE RETURNED WITH ORDER. 
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UNIVERSAL A. C. BRIDGE 
TYPE TMV-132A 

INTRODUCTION 

These instructions cover the operation, mainte- 
nance, and servicing of the Type TMV-132A Uni- 
versal A.C. Bridge, a self-contained, portable, a -c 
operated instrument. This Universal Bridge consists 
of a variable -ratio -arm Wheatstone Bridge having 
three standards each of inductance, capacity and re- 
sistance. A vacuum tube 1,000 -cycle oscillator and a 
two -stage amplifier, together with their power supply, 
make up the major part of the equipment. The only 
additional equipment required is a "null" indicator 
for which the usual high impedance headphones 
suffice. Power is obtained from a 110- to 120 -volt, 25 - 
to 60 -cycle supply. 

Referring to Figure 1, two terminal posts in the 
upper left-hand corner, marked "X," are the points 
to which the component to be measured is connected. 
Beneath are the two phasing controls, used for balanc- 
ing out the resistance component always present in 
inductors or capacitors. The upper control graduated 
from 1 to 100 is for coarse adjustment. The lower 
control, graduated from 1 to 10, is used when fine 
adjustment is required. The control, "Capacity 
Balance for Resistance, 100M-1 Meg.," in the lower 
right-hand corner is a phasing control necessary for 
obtaining balance in this range. Above this phasing 
control is the "Range" selector switch, which deter- 
mines the type and range of measurement, i. e., 
whether it is resistance, capacity or inductance, and 
in conjunction with the "Low -High" switch, the 
bracket of measurement is indicated. The main dial, 
(calibrated from 1 to 10) located in the center of the 
panel, is used for obtaining balance on all measure- 
ments. The switch marked "R in X Arm" and "R 
in Std. Arm" shifts the "phase" controls from the 
"X" arm to the "Std.". arm of the bridge. 

OPERATION 

With the phones plugged in and with no external 
connections to the "X" terminals, make the 110 -volt 
connection to the line and turn the "110 -Volt A.C." 
switch "ON." After a short interval, during which 
the tubes are warming up, a 1,000 -cycle tone will be 
heard in the phones. The bridge is now ready for 
operation. 

Caution: Do not connect the case or any part 
of this instrument to ground. The unknown unit 
being measured must not be grounded. This is 
necessary for the protection, operation and ac- 
curacy of this bridge. 

The unit to be measured may now be connected 
to the binding posts marked "X" with its low terminal 
connected to the "X" terminal to the left. By low 
terminal it is meant that terminal nearest ground 
potential. The bridge may now be balanced (see 
specific instruction under Resistance, Capacity and 
Inductance measurements) . Remember that the bal- 
ance is indicated by minimum 1,000 -cycle tone in 
the headphones. When this condition exists, the 
second harmonic, 2,000 cycles, often becomes quite 
loud in the phones. This, however, does not indicate 
an unbalance. The 1,000 -cycle tone is always the 
tone to adjust to a minimum. 

If it is found impossible to obtain a null point on 
the bridge, the unit under test is either defective or 
outside the range of the bridge. Note, however, that 
it is impossible to measure with the bridge the resist- 
ance of an inductor. This does not indicate a faulty 
inductor or bridge, but is simply a characteristic of 
this type bridge circuit. 

RESISTANCE MEASUREMENTS 

Connect the resistance to be measured to the bind- 
ing posts marked "X." The low side of the resistor 
should be connected to the terminal to the left. The 
two phasing controls should be set so that each is at 
its counterclockwise position, since they are not used 
in resistance measurements. More conveniently, they 
may be cut out of the circuit by throwing the phasing 
toggle switch to the down, "R in Std. Arm" position. 
Now select the lowest resistance scale. This is done 
by throwing the range toggle switch to "Low" and 
by turning the Range Switch to the first resistance 
position (1-10 ohm). Now turn the large centrally 
located knob so that the pointer moves over the main 
scale from 1 to 10. If the resistance we have selected 
to measure lies anywhere between 1 and 10 ohms, a 
null point (balance) will occur and moving the 
pointer in either direction will increase the signal 
in the phones. If the null point is exactly at 5 on the 
scale, the resistance of the unknown is 5 ohms. If it 
occurs between 5 and 6 and exactly on the first small 
division to the right of 5, the resistance is 5.1 ohms. 
If no null point is found on this scale, throw the 
toggle switch to "High." The main scale now reads 
from 10 to 100 ohms. If still no null point is found, 
set the toggle switch on "Low" again and move the 
Range Switch one position to the right, so that just 
under ohms we read 100-1M. Since M represents 
1,000, the scale now reads 100 to 1,000 ohms. In a 
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Figure i. Universal A. C. Bridge 

like manner, by throwing the toggle switch to "High" 
the main scale becomes 1M to 10M; that is 1,000 to 
10,000 ohms. On this latter scale, a null point at 5 

means that the unknown resistance is 5,000 ohms. If 
it is known before -hand that the resistance is some- 
where between 1,000 and 10,000 ohms, then the 
range switch and "Low -High" switch are set to select 
this range and the resistance reading obtained from 
the main scale after locating the null point. With this 
control set at approximately mid scale obtain an 
initial resistance balance. Then vary the capacitor for 
a null point. A slight readjustment of the resistance 
balance may be necessary for the minimum null 
point. 

CAPACITY MEASUREMENTS 

Set the bar pointer knob so that it is pointing to 
MMFarads, which is an abbreviation for the familiar 
micro -micro -farads. Set the toggle switch to "Low" so 
that the range we are using is "below 100." Now 
move the pointer over the main scale and at some- 
where near 30 (scale division 3) a null point will be 
found. This is the balance point with no capacity 
across the "X" terminals. For convenience, we will 
refer to this reading as the capacity constant "K." 
Now if a small capacity is connected across the "X" 
terminals, say 20 MMFarads, a new null point will 

be found at the capacity constant reading plus 20. 
Therefore when making measurements with the range 
switch in the lowest capacity position, the null point 
is found, the scale is read and then "K" is subtracted 
from this reading. For illustration, if "K" is 28 
MMFarads, and with the unknown connected, the 
reading is 90, then the value of this unknown is 90-28 
or 62 MMFarads. 

At this point the two variable resistor phasing con- 
trols should be considered. For the very small ca- 
pacitors treated above, their setting does not affect 
the null point appreciably. The reason for the inclu- 
sion of these controls in this bridge is that all capa- 
citors and inductances have some resistance. The 
amount of this resistance is an indication of power 
loss. Ordinarily we are not interested in exact power 
loss, but in order to secure a null point the effect of 
this resistance must he balanced out. 

To continue with capacity measurements, leaving 
the range switch (pointer) at MMFarad, throw the 
toggle switch to "High." The scale is now from 100 
to 1,000 MMFarad. In this range, the phasing con- 
trols have more effect on the null point. Set the phas- 
ing controls at their minimum positions and with the 
main control secure a tentative null reading. Then 
increase the upper (coarse) control to see if the sig- 
nal increases or decreases. If the signal decreases, 
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adjust the phasing control for a minimum signal. 
Then readjust the main control for minimum. The 
true null point is obtained by successive adjustments 
as outlined above. 

If increasing the phasing control causes an increase 
in signal instead of a decrease, then the toggle switch 
to the right of the lower control should be thrown 
to the opposite position and successive adjustments 
made until the null point is obtained. In this capa- 
city range (100 tó 1,000 MMFds.) the lower (fine) 
phasing control will have little effect. In this range 
also the capacity constant "K" is subtracted from the 
null point reading. If the null is at 500 MMFd. and 
"K" is 30, then the true capacity is 500 minus 30 
equals 470 MMFd. For all higher capacity ranges, 
this correction need not be made as it will be a 
negligible portion of the capacity. 

INDUCTANCE MEASUREMENTS 
Connect the inductance to be measured to the "X" 

terminals and with its low side connected to the left 
terminal, a preliminary null point is obtained on the 
main scale. Then the phasing controls should be ad- 
justed to reduce the signal in the phones to a new 
low point. Successive adjustments of the main con- 
trol and phasing controls should be made until the 
lowest signal can be obtained. The inductance is read 
directly from the main scale. For illustration, suppose 
the Range Switch is set to "millihenry," the range 
toggle switch is on "Low" and the main scale reads 
6, then the inductance is 6 millihenries. The setting 
of the phasing controls is not taken into consideration 
at all. The two phasing controls are in series and in 
measuring inductance it will usually be necessary to 
find the resistance component balance roughly on the 
"coarse" control and then adjust the "fine" control 
for the final balance. Facility in successively manipu- 
lating the phase control and ratio comes readily with 
practice. On the lowest inductance scales, the resist- 
ance balance is quite critical and some care will be 
required to secure the correct null point. This same 
care is necessary with a laboratory bridge as well. 

RANGE AND APPLICATIONS 
Capacity 

The capacity range of this instrument is from 10 
MMFarads to 10 MFarads, a range of 1,000,000 to 1. 

Capacity between leads, capacity from wiring to 
ground, the minimum and maximum of tuning con- 
densers can be found readily, as well as the higher 
values of capacity of by-pass capacitors, etc. Electro- 
lytic condensers may be measured up to values of 10 
microfarads. For accurate measurements, the electro- 
lytic condenser should be formed from three to five 
minutes by the application of rated voltage of the 
proper polarity. 

Inductance 
The inductance range is from 100 Microhenries to 

10 Henries, a range of 100,000 to 1. In general, the 
inductance of the windings of the audio transformer 
cannot be measured, due to their high values. How- 
ever, this type of measurement is not generally made 
by bridge measurements. Due to the iron cores, the 
inductance is not constant and a satisfactory balance 
cannot usually be obtained. 

Resistance 
The resistance range is from 1 ohm to 1 megohm. 

Above 100,000 ohms, the capacity to ground of the 
bridge arms must be balanced out to obtain a sharp 
null point. The control directly below the range 
switch is for this purpose and functions in that range 
only. 

The greater part of the values of resistance, in- 
ductance and capacity used in communication engi- 
neering can be measured very satisfactorily. Testing, 
servicing and development is practically impossible 
unless the quantities used are known. 

Figure 2. Range Scale 

Circuit Description 
Bridge Elements 

A simplified a -c Wheatstone Bridge is shown in 
Figure 3 to illustrate the principles of measurement 
involved, whereby, the value of an unknown resist- 
ance, capacitance, or inductance may be measured by 
comparison with a known standard resistance, capaci- 
tance, or inductance. This diagram shows an im- 
pedance network into which an unknown "X" may 
be connected in series with a known "Standard," a 
variable ratio arm "A," and a fixed arm "B." An a -c 
voltage of 1,000 cycles is connected across the bridge 
elements between points C and D. An indicating de- 
vice (headphones) is connected between points E 
and F to detect balance. Such a balance is indicated 
when a minimum signal is heard in the headphones, 
thus indicating that the ratio of arm "A" to arm "B" 
is identical to the ratio of the unknown "X" to the 
"Standard." By calibrating arm "A," the value of 
the unknown may be read direct. By properly choos- 
ing the values of the standards, the various ranges 
may be made multiples of the basic range of 1 to 10. 

In the schematic circuit of the TMV-132-A Bridge 
shown by Figure 4, the 1,000 -cycle energy is de- 
livered to the bridge elements through the trans - 
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former (T-1) which is . balanced capacitively to 
ground. This transformer isolates the bridge elements 
from the auxiliary equipment; that is, the power 
supply and oscillator, and insures the desired capacity - 
to -ground of the "known" and "standard" arms of 
the bridge. 

The differential voltage, which indicates unbalance, 
is fed from the bridge elements through condenser 
(C-4) to the pentode -grid of the RCA -6F7 Radiotron. 
This unbalance -voltage is amplified in both sections 
of the tube and then made audible by headphones 
connected to the secondary of the output transformer 
(T-3), the primary of which is connected in the plate 
circuit of the triode section. 

Three standards each of inductance, capacitance, and 
resistance contained in the bridge elements are so 
arranged as to be selected by the Range switch (S-1). 
Two ranges for each .standard are obtained by means 
of the High -Low switch (S-4). 

Arm "A" is the Main Linear Control (R-6) cali- 
brated over a range of from 1,000 to 10,000 ohms. 
Arm "B" is 10,000 ohms (R-8) for the "low" posi- 
tion of the High -Low switch, and 1,000 ohms (R-7) 
for the "high" position of the High -Low switch. This 
arrangement, for a given standard, gives ratios of 
0.1 -to -1 for the "low" position and 1 -to -10 for the 
"high" position. An overall range for one standard 
is, therefore, 1 -to -100. By this arrangement, the ratio 
of the bridge arm is never greater than 10, thus pre- 
serving sensitivity. 

For inductance and resistance measurements, 
the "X" arm is the unknown element being measured, 
and "standard" is the internal standard selectable by 
the Range switch (S-1). Then, the ratio of the un- 
known resistance or inductance is to the standard re- 
sistance or inductance as arm "A" is to arm "B." 
The two phasing controls, (R-5) and (R-4) can be 

placed in either the "X" arm or "standard" arm by 
means of the "R in X Arm-R in Std. Arm" 'switch 
(S-3). The two rear sections of the Range switch act 
as a double pole -double throw switch to reverse arms 
"X" and "standard" for capacity measurements, 
since the reactance of a condenser decreases as its 
value increases. This permits use of the same linear 
scale for all measurements. 
Oscillator 

The oscillator which supplies the 1,000 -cycle 
energy to the bridge elements consists of an RCA -76 
and transformer (T-2). The grid winding of the 
transformer is tuned to 1,000 cycles by condensers 
(C-7) and (C-16). Self bias is obtained by the grid 
leak -condenser combination (R-13) and (C-5). A sep- 
arate winding is provided to feed the energy to the 
bridge elements through transformer (T-1). 
Amplifier 

An RCA -6F7 Triode -Pentode Radiotron is used as 
a two -stage amplifier to provide adequate 1,000 -cycle 
energy to the headphones for detecting balance. The 
signal from the bridge elements is amplified in the 
pentode section and then fed to the triode section 
through condenser (C-12) The plate impedance of 
the pentode section is tuned to 1,000 cycles by (L-4) 
and (C-13), which permits maximum signal voltage 
to appear on the triode grid. This arrangement pro- 
vides high sensitivity, giving a sharp balance. The 
energy is then transferred to the headphones through 
transformer (T-3). 
Power Supply 

The rectifier, an RCA -25Z5 Radiotron, comprises 
two separate diodes of the heater -cathode type. It is 
employed in a voltage -doubler circuit and acts as a 
full -wave rectifier with one-half of the tube passing 
current to the load on each half of the a -c input 

Power Supply Rating 

Electrical Specifications 
Voltage 110.120 Volts A.C. 
Frequency. 25.60 Cycles 
Wattage Consumption 40 Watts 
Fuse Protection. 2 Amps. 
Capacity 10 Mmfd. to 10 Mfd. 

Applications and Ranges Resistance 1 Ohm to 1 Megohm 
Inductance 100 Microhenries to 10 Henries 
1 RCA 76 Oscillator 

Radiotrons Used and Functions 1 RCA -6F7 Triode Pentode Amplifier 
1 RCA 2525 Rectifier -Doubler 

Mechanical 

Weight (Net). 
Weight (Shipping) 

Specifications 
Height 61/2 inches 

Overall Dimensions Width. 9% inches 
Depth. 41/2 inches 

.6 pounds 

.9% pounds 
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PHASING CONTROLS 

Figure 3. Simplified Wheatstone Bridge 

cycle. During the period that one half of the Radio- 
tron is rectifying, the condenser across the other half 
is discharging through the conducting diode and the 
load. The voltage across the load is the sum of the 
d -c output voltage of the conducting diode and the 
discharge voltage of the condenser. C-8 and C-9 are 
the condensers which are alternately charging and 
discharging. C-10 and R-11 constitute a resistance - 
capacity filter. R-11 and R-12 form a bleeder circuit. 
The filaments of the three tubes and the dropping 
resistor (R-9) are in series across the line. 

MAINTENANCE 
The various diagrams given in this booklet contain 

such information as will be needed to isolate causes 
for defective operation when such develops. The 
values of the various resistors, capacitors, and induct- 
ances are indicated adjacent to the symbols signifying 
these parts on the diagrams. Identification titles such 
as R-3, L-2, and C-1, etc., are provided for reference 
between the illustrations and the Replacement Parts 
List. These identifications are in a sequence which be- 
gins at the left of the diagram and increases numer- 
ically from left to right, thus facilitating the location 
of such parts on the schematic diagram. 

The coils, reactors, and transformer windings are 
rated in terms of their d -c resistance. This method of 
rating provides ready means for checking continuity 
of circuits. Suspected faulty circuits or parts may be 
checked and their resistances compared with the value 
given on the schematic diagram. 

Failure of operation may result from: 
(1) Power supply being "off." 
(2) Open fuses within the instrument. 
(3) Defective tubes. 
(4) Open or disconnected headphones. 
(5) Defects within the. instrument itself. 

CAUTION-Disconnect power supply before re- 
moving case. 

Care in removing the case will prevent damage to 
the internal parts. After the four screws around the 
edge of the front panel are removed, the panel should 
be tilted forward and the case slipped off, simul- 
taneously pushing in the power cord. 

Radiotrons 
Under ordinary usage within the ratings specified 

for voltage supply, tube life should be consistent with 
that obtained in other applications. Inability to obtain 
balance, loss of sensitivity, or total failure of opera- 
tion, may be indicative of tube trouble. 

If tube trouble is suspected, the tubes should be 
removed from the instrument and tested in a reliable 
tube -testing device. Replacing a questionable tube 
with one known to be good is another sure and defi- 
nite means of tracing tube trouble. 

Fuse Replacements 
Both sides of the a -c line are protected by small 

2 -ampere cartridge fuses. These fuses are located on 
a fuse board mounted beneath the chassis on the left 
apron, when viewed from the bottom -rear. These 
fuses are intended for protection of the entire power 
system of this instrument and, therefore, should not 
be replaced with ones having a higher rating, nor be 
shorted out. Fuse failures should be carefully in- 
vestigated before making replacements, since fuses of 
good quality fail only under conditions of overload. 
The cause may originate from a surge in the power - 
supply line, but more likely the cause may be cen- 
tered in the apparatus protected, such as shorted rec- 
tifier elements, etc. Poor contact of the fuse clips 
may result in an open fuse due to the heat developed. 
These contacts should, therefore, be kept clean and 
in secure contact with the fuses. 

Radiotron Socket Voltages 
Operating conditions of the basic circuits of this 

instrument may be determined by measuring the volt- 
ages applied to the tube elements. Figure 6 shows the 
voltage values from the socket contacts to ground 
and appearing across the heater contacts (H -H). 
Each value as specified should hold within ± 20% 
when this instrument is normally operative with all 
tubes intact and rated voltage applied. Variations in 
excess of this limit will usually be indicative of trouble. 

The voltages given on this diagram are actual 
measured voltages, and are the results obtained after 
the loading of the circuit, b.y the voltmeter, has taken 
place. 
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Figure 6. Socket Voltages 

To fulfill the conditions under which the d -c volt- 
ages were measured requires a 1,000 -ohm -per -volt d -c 

voltmeter having ranges of 10, 250, and 750 volts. 
Voltages below 10 volts should be measured on the 
10 -volt scale; between 10 and 250, on the 250 -volt 
scale; and above 250 on the 750 -volt scale. To accu - 
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rately measure the heater voltage requires a 1,000 - 
ohm -per -volt a -c voltmeter having ranges of 10 and 
50 volts. Voltages below 10 volts should be meas- 
ured on the 10 -volt scale; and from 10 to 50, on the 
50 -volt scale. 

For meters of the 1,000 -ohm -per -volt type, but 
ranges other than above, use the nearest ranges to 

those specified. If the range is higher the voltage maÿ 
be higher, if the range is lower the voltage may be 
lower; either condition depending on the percentage 
of circuit current drawn by the meter. 

Noisy Operation of Controls 
The Main control (R-6), and both Phasing con- 

trols (R-4) and (R-5) are sliding arm type variable 
resistors. Noisy operation, evidenced by a grating 
noise in the headphones when either of these three 
controls are manipulated will occur when dust or cor- 
rosion, collects or forms on the sliding contact arm, 
or on that portion of the resistance wire over which 
the sliding arm rides. These controls are properly 
lubricated during manufacture to guard against noise 
and insure correct operation; however, after lengthy 
use all types of contacts require some attention. This 
condition may be corrected by turning the controls 
a few times. The application of a small amount of 
lubricant (petroleum jelly) to the resistance wire and 
contact arm will aid in obtaining quiet operation by 
preventing corrosion. The lower Phasing control con- 

tact arm makes contact by a pressure spring. To cor- 
rect noisy operation caused by a dirty contact at this 
point, pry off the back cover and slip a visiting card 
between the spring and center shaft contact. Moving 
the visiting card back and forth a few times will re- 
store the contacts to their correct operating condition. 

Resetting Main Control Pointer 
If for any reason the Main control dial is removed 

or its position altered from its initial setting on the 
shaft of R-6, accurate adjustment will be required. 
An accurate 1,000 -ohm resistor, such as RCA Victor 
Stock No. 11795, should be placed across the "X" 
binding post. Place the instrument in operation with 
the Range selector set to "1M -10M" position and 
High -Low switch to "high" position. Rotate the Main 
control shaft until balance is obtained. Place the knob 
on the shaft with its pointer set to 1. Tighten the 
set screw. The balance point will be at 1 indicating 
1,000 ohms. 

A substitute method may be used if an accurate 
means of measuring 1,000 ohms is available. With 
the instrument removed from the case, disconnect the 
green lead connecting from the Main control to the 
Range switch. Connect the resistance measuring de- 
vice across the two terminals of the Main control and 
accurately set the sliding arm until a value of 1,000 
ohms is obtained. Set the pointer of the Main control 
to 1. Tighten the set screw and restore the green 
lead to its original condition. 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be purchased from any authorized dealers 

Stock No.DESCRIPTION List 
Price 

Stock 
No. DESCRIPTION List 

Price 

11792 Capacitor -Variable capacity -for capa- 8063 Resistor -330 ohms -carbon type -1/2 
city balance -(C17) $0.98 watt -(R16) -Package of 5 1.00 

11782 Capacitor Pack -Comprising three sections 11795 Resistor -1000 ohms -wire wound -(R2, 
of 8 Mfd., and one section of 10 Mfd. R7) 1.78 
-(C8, C9, C10, C11) 3.25 11768 Resistor -4700 ohms -carbon type -2 

11798 Capacitor -.000062 Mfd.-(C1) .28 watts -(R10) .25 
11800 Capacitor -.0005 Mfd.-(C12). .20 3078 Resistor -10,000 ohms -carbon type -1/2 
4245 Capacitor -.0009 Mfd.-(C5) .26 watt -(R14, R18) -Package of 5.... 1.00 
5148 Capacitor -.007 Mfd.-(C13) _20 11796 Resistor -10,000 ohms -wire wound - 

15779 Capacitor -.01 Mfd.-Faradon model "T" (R8) 2.52 

-(C4) 1.30 11332 Resistor -22,000 ohms -carbon type -1 
11799 Capacitor -.01 Mfd.-(C2) .20 watt -(R12) -Package of 5 1.10 

4836 Capacitor -.05 Mfd.-.(C16) .30 8072 Resistor -33,000 ohms -carbon type -/Z 
1.00 

4841 Capacitor -0.1 Mfd.-(C6, C7, C14, C15) .22 11797 
wf 5 watt -(R11) -Package 

Resistor -100,000 Resistor -100,000 ohms -wire wound - 
11790 Capacitor --1.0 Mfd.-(C3). 2.40 (R3) 3.52 

4693 Clamp -Electrolytic capacitor mounting 5202 Resistor -470,000 ohms -carbon type - 
clamp -for Stock No. 11782 .15 1/2 watt -(R17) -Package of 5 1.00 

11788 Coil -(L2) . .38 5035 Resistor -560,000 ohms -carbon type - 
11789 Coil -(L1) .38 1/4 watt -(R15) -Package of 5 1.00 
11773 Choke -Choke coil -located in plate cir- 3033 Resistor -1 megohm-carbon type -1/4 

cuit of 6F7 Radiotron-(L4) 1.16 watt -(R13) -Package of 5 1.00 
11776 Escutcheon -Front panel escutcheon.... 2.25 4814 Socket -5 -contact Radiotron 76 socket .15 

3883 Fuse -2.0 ampere fuse -Package of 5... .40 4786 Socket -6 -contact Radiotron 25Z5 socket .15 
11780 Jack -Phone jack -(J1) .80 4787 Socket -7 -contact Radiotron 6F7 socket.. .15 
3984 Knob -Phase adjusting or capacitor bal- 11778 Switch -Standard resistance change over 

ance knob .30 toggle switch -(S3) . .88 
7960 Knob -Range switch knob .20 11779 Switch -Double pole single throw toggle 
11784 Knob -for Stock No. 11783 .46 power switch -(S2) 1.25 
11787 Reactor -(L3) 2.00 11781 Switch -Range switch -(S1) 2.45 
11772 Rheostat -Phase adjusting rheostat -for 11786 Switch -Double pole -double throw tog - 

coarse adjustment -(R4) 4.55 gle switch -(S4) 1.05 
11777 Rheostat -Phase adjusting rheostat -for 11774 Transformer -Input transformer -(T1) 5.15 

fine adjustment -(R5) 1.12 11775 Transformer -Oscillator transformer - 
11783 Rheostat -(R6) 4.50 (T2) . 1.05 
11794 Resistor -10 ohms -wire wound -(R1) .. 1.68 11791 Transformer- O u t p u t Transformer - 
11785 Resistor -245 ohms -wire wound -(R9) 2.10 (T3) . 5.15 
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RADIO DEFINITIONS* 
"A" Power Supply. A power supply device providing heating current for 

the cathode of a vacuum tube. 
Alternating Current. A current, the direction of which reverses at regularly 

recurring intervals, the algebraic average value being zero. 
Amplification Factor. A measure of the effectiveness of the grid voltage 

relative to that of the plate voltage in affecting the plate current. 
Amplifier. A device for increasing the amplitude of electric current, voltage 

or power, through the control by the input power of a larger amount 
of power supplied by n local source to the output circuit. 

Anode. An electrode to which an electron stream flows. 
Antenna. A conductor or a system of conductors for radiating or receiving 

radio waves. 
Atmospherics. Strays produced by atmospheric conditions. 
Attenuation. The reduction in power of a wave or a current with increasing 

distance froth the source of transmission. 
Audio Frequency. A frequency corresponding to a normally audible sound 

wave. The upper limit ordinarily lies between 10,000 and 20.000 cycles. 
Audio -Frequency Transformer. A transformer for use with audio -frequency 

currents. 
Autodyne Reception. A system of heterodyne reception through the une of 

a device which is both an oscillator and u detector. 
Automatic Volume Control. A self-acting device which tuaintains the output 

constant within relatively narrow limits while the input voltage varies 
over a wide range. 

"B" Power Supply. A power supply device connected in the plate circuit of 
a vacuum tube. 

Baffle. A partition which may be used with an acoustic radiator to impede 
circulation between front and back. 

Band -PARS Filter. A filter designed to pass currents of frequencies within 
a continuous band limited by an upper and a lower critical or, cut-off 
frequency and substantially reduce the amplitude of currents of all fre- 
quencies outside of that band. 

Beat. A complete cycle of pulsations in the phenomenon of besting. 
Beat Frequency. 'l'he number of beats per second. This frequency is equal 

to the difference between the frequencies of the cembinlug waves. 
Besting. A phenomenon in which two or more periodic quantities of dif- 

ferent frequencies react to produce a resultant having pulsations of 
amplitude. 

Broadcasting. Radio transmission intended for general reception. 
By -Pass Condenser. A condenser used to provide an alternating -current path 

of comparatively bnv impedance around some circuit element. 
"C" Power Supply, A power supply device connected hi the circuit between 

the cathode and grid of a vacuum tube so as to apply a grid bias. 
Capacitive Coupling. The association of one circuit with :mother by means 

of capacity common or mutual to both. 
Carbon Microphone. A microphone which depends for its operation upon 

the variation in resistance of carbon contacts. 
Carrier. A term broadly used to designate carrier wave, carrier current, or 

carrier voltage. 
Carrier Frequency. The frequency of a carrier wave. 
Carrier Suppression. That method of operation in which the carrier wave is 

not transmitted. 
Carrier Wave. A wave which is modulated by a signal and which enables 

the signal to be transmitted through a specific physical system. 
Cathode. The electrode from which the electron stream flows. (See Filament.) 
Choke Coil, An inductor inserted inn a circuit to offer relatively large im- 

ped:unce to alternating current. 
Class A Amplifier is an amplifier in which the bias and exciting grid volt- 

ages are such that tine plate current through the tube flows at all times. 
The ideal Class A Amplifier is one in which the alternating component 
of the plate current is an exact reproduction of the form of the input 
signal, and the plate current flows during the :coo electrical degrees of 
the cycle. The characteristics of a Class A Amplifier are low efficiency 
and output. 

Class B Amplifier is an amplifier in which the grid bias is epproxinnately 
equal to that required to cut off the plate current to approximately zero 
when no exciting grid voltage is applied, so that the plate current in a 
tube flows during approximately one-half of each cycle scheu an exciting 
grid voltage is applied. The ideal Class B Amplifier is one in which the 
alternating component of plate current is an exact replican of the input 
signal for the half -cycle when the grid is positive with respect to the 
bias voltage, and the plate current flows 180 electrical degrees. 'rhe 
characteristics of a (hiss B Amplifier are medium efficiency and output. 

Class C Amplifier is nn amplifier in which the grid bias is appreciably more 
than necessary to cut off the plate current to zero when no exciting grid 
voltage is present, so that the plate current flows in the tube for appre- 
ciably less titani one-half of each cycle when an exciting grid voltage is 
present. At the present tune ('lass C Amplifier application is confined 
to radio transmission where high plate -circuit efficiency is an paramount 
requirement alnd where departures from linearity between input and out- 
put are permissible. The characteristics of a Class C Amplifier are high - 
plate -circuit efficiency and high power 010101t- 

(1) A Class AB Amplifier is one in which the bias and exciting grid 
voltages are such that the piante current flows during appreciably more 
than 180 electrical degrees yet less than 3611 electrical degrees of tine 
cycle. This has antsn been called floss "A prime." The ctarancteristics 
of a Class AB Amplifier ore efficiency and output intermediate between 
a Class A and a Class B Amplifier. The idle plate current and attendant 
dissipation may be made substantially less than Is possible with Class A 
Amplifiers. 

(2) A Class BC Amplifier is an amplifier in which the bias and ex- 
citing grid voltages are such that the plate current flows during less 
than 180 electrical degrees and yet for a considerable part of the cycle. 
The characteristics of a (lass BC Amplifier are efficiency and output 
intermediate between a Class B and a Class C Amplifier. Class BC 
Amplifiers are not in general use. 

(3) To denote that grid current does not flow during any part of 
the input cycle, add the suffix 1 to the letter or letters of the class 
identification. The suffix 2 is used to denote that grid current flows 
daring some part of the cycle. 

Condenser Loud Speaker. A loud speaker inn which the mechanical forces 
result from electrostatic reactions. 

Condenser Microphone. A microphone which depends for its operation upon 
variations in capacitance. 

Continuous Waves. Continuous waves are waves in which successive cycles 
are identical under steady state conditions. 

Conversion Transconductence is the ratio of the magnitude of a single beat - 
frequency component (f, f,) or (f,- f,) of the output current to the 
magnitude of the input voltage of frequency f, under tine conditions that 
all direct voltages and the magnitude of the second input alternating 
voltage fs must remain constant. As most precisely used, it refera to an 
Infinitesimal magnitude of the voltage of frequency f,. 

Most of these definitions are based on I.R.E. Standards. 

Converter (generally, in superheterodyne receivers). A converter is a vacuum - 
tube which performs simultaneously the functions of oscillation and 
mixing (first detection) in a radio receiver. 

Coupling. The association of two circuits in such a way that energy may 
be transferred from one to the other. 

Croas Modulation. A type of intermodulation due to modulation of the 
carrier of the desired signal In a radio apparatus by an undesired signal. 

Current Amplification. The ratio of the alternating current produced in the 
output circuit of an amplifier to the alternating current supplied to the 
input circuit for specific circuit conditions. 

Cycle. One complete set of the recurrent values of periodic phenomenon. 
Damped Waves. Waves of which the amplitude of successive cycles, -at the 

source, progressively diminishes. 
Decibel. The common transmission unit of the decimal system, equal to 

1/10 bel. 
Et It 

1 bel = 2 logra -= 2 logs 
I- r 

(See Transmission Unit.) 
Detection is any process of operation on a modulated signal wave to obtain 

tine signal imparted to It in the modulation process. 
Detector. A detector is a device which la used for operation on a signal 

wave to obtain the signal imparted to it in the modulation process. 
Diaphragm. A diaphragm is at vibrating surface which produces sound 

vibrations. 
Diode. A type of thermionic tube containing two electrodes which passes 

current wholly or predominantly in one direction. 
Direct Capacitance (C) between two conductors-The ratio of the charge 

produced on one conductor by the voltage between it and the other cou- 
ductor.,divided by this voltage. all other conductors in the neighborhood 
being at the potential of the first conductor. 

Direct Coupling. The association of two circuits by having an inductor, a 
condenser, or a resistor common to both circuits. 

Direct Current. An unidirectional current. As ordinarily used, the term 
designates a practically non -pulsating current. 

Distortion. A change in wave form occurring in a transducer or transmis- 
sion medium when the output wave form is not a faithful reproduction 
of the input wav-e form. 

Double Modulation. The process of modulation in which a carrier wave of 
one frequency is first modulated by the signal wave and is then made 
to Modulate it second carrier wave of another frequency. 

Dynamic Amplifier. The IRCA Dynamic Amplifier is a variable gain audio 
amplifier, the gain of which is proportional to the average intensity of 
the asalto signal. Such an amplifier compensates for the contraction of 
volume range required because of recording or transmission line 
limitations. 

Dynamic Sensitivity of a Phototube. The alternating -current response of a 
flihotat nine to a pulsating light finis at specified values of menu light 

ux. frequency a of pulsation. degree of pulsation, and steady tube voltage. 
Electro -Acoustic Transducer. A transducer which Is actuated by power from 

an electrical system and supplies power to an acoustic system or vice 
versa. 

Electron Emission. The liberation of electrons from an electrode into the 
sum rrouncling apace. hi a vacuum tube it is the rate at which the elec- 
trons :are emitted from a cathode. This is ordinarily measured as the 
current carried lay the electrons under tine influence of a voltage suffi- 
cient to draw away all the electrons. 

Electron Tube. A vacuum tube evacuated to such a degree that its electrical 
characteristics are due essentially to electron emission. 

Emission Characteristic. A - graph plotted between a factor controlling the 
emission (such as the temperature, voltage. or current of the cathode) 
as abscissas, and the emission from the cathode as ordinates. 

Facsimile Transmission. The electrical transmission of a copy or reproduc- 
tion of a picture, drawing or document. (This Is also called picture 
transmission.) 

Fading. The variation of the signal intensity received at a given location 
from a radian transmitting station as a result of changes occurring in 
the transmission path. (See Distortion.) 

Fidelity. The degree to which n system. or a portion of a system, accurately 
reproduces nt its output the signal which is impressed upon it. 

Filament. A cathode in which the heat is supplied by current passing 
through the cathode. 

Filter. A selective circuit network. designed to pass currents within a con- 
tinuous band or bands of frequencies or direct current, and substan- 
tiaily reduce the amplitude of currents of undesired frequencies. 

Frequency. The number of cycles per second. 
Full -Wave Rectifier. A double element rectifier arranged so that current is 

allowed to pass in the same direction to the load circuit during each 
half cycle of the alternating -current supply, one element functioning 
alluring one-half cycle and the other during the next half cycle, and 
se on. 

Fundamental Frequency. The lowest enmponeut frequency of a periodic 
wove or quantity. 

Fundamental or Natural Frequency (of all antenna). 'l'he lowest resonant frequency of an antenna, without added ductance or capacity. 
Gas Phototube. A type of phototnbe in which a quantity of gas hass been 

introduced, usually for the purpose of increasing its sensitivity. 
Grid. An electrode halving openings through which electrons or ions any pass. 
Grid Blas. The direct component of the grid voltage. 
Grid Condenser. A series condenser in the grid or control circuit of a 

vacuum tube. 
Grid leak. A resistor In a grial circuit, through which the grid current 

flows, to affect or determine a grid bias. 
Grid -Plate Transconduetance. The name for the plate current to grid volt- 

age transconductance. (This has also been railed mutual conductance.) 
Ground System (of an antenna). That portion of the antenna system below 

the antenna loading devices or generating apparatus most closely asso- 
ciated with the ground and including the ground itself. 

Ground Wire. A conductive connection to the earth. 
Half -Wave Rectifier. A rectifier which changes alternating current into pul- 

sating current. utilizing only one-half of each cycle. 
Harmonie. A component of a periodic quantity having a frequency which is 

an integral multiple of the fundamental frequency. For example, a com- 
ponent the frequency of which to twice the fundamental frequency is 
called the second harmonic. 

Heater. An electrical heating element for supplying heat to an indirectly 
heated cathode. 
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Heterodyne Reception. The process of receiving radio waves by combining 
in a detector a received voltage with a locally generated alternating 
voltage. The frequency of the locally generated voltage is commonly 
different from that of the received voltage. (Heterodyne reception is 
sometimes called beat reception.) 

Homodyne Reception. A system of reception by the aid of a locally gener- 
ated voltage of carrier frequency. (Homodyne reception is sometimes 
called zero -beat reception.) 

Hot -Wire Ammeter, Expansion Type. An ammeter dependent for its indi- 
cations on a change in dimensions of an element which is heated by the 
current to be measured. 

Indirectly Heated Cathode. A cathode of a thermionic tube, in which heat 
is supplied from a source other than the cathode itself. 

Induction Loud Speaker is a moving coil loud speaker in which the current 
which reacts with the polarizing field is induced in the moving member. 

Inductive Coupling. The association of one circuit with another by means 
of inductance common or mutual to both. 

Interelectrode Capacitance. The direct capacitance between two electrodes. 
Interference. Disturbance of reception due to strays, undesired signals, or 

other causes; also, that which produces the disturbance. 
Intermediate Frequency, in Superheterodyne Reception. A frequency be- 

tween that of the carrier and the signal, which results from the com- 
bination of the carrier frequency and the locally generated frequency. 

Intermodulatlon, The production, in a non-linear circuit element, of fre- 
quencies corresponding to the sums and differences of the fundamentals 
and harmonics of two or more frequencies which are transmitted to that 
element. 

Interrupted Continuous Waves. Interrupted continuous waves are waves 
obtained by interruption at audio frequency in substantially periodic 
manner of otherwise continuous waves. 

Kilocycle. When used as a unit of frequency, is a thousand cycles per 
second. 

Lead -In. That portion of an antenna system which completes the electrical 
connection between the elevated outdoor portion and the instruments or 
disconnecting switches inside the building. 

Linear Detection. That form of detection in which the audio output voltage 
under consideration is substantially proportional to the modulation en- 
velope throughout the useful range of the detecting device. 

Loading ('oil. An indinj ,r inserted in a circuit to increase Its inductance 
but not to provide coupling with any other circuit. 

Loud Speaker. A telephone receiver designed to radiate acoustic power into 
a room or open air. 

Magnetic Loud Speaker. One in which the mechanical forces result from 
magnetic reactions. 

Magnetic Microphone. A microphone whose electrical output results from 
the motion of a roil or conductor in a magnetic field. 

Master Oscillator. An oscillator of comparatively low power so arranged as 
to establish the carrier frequency of the output of an amplifier. 

Megacycle. When used as a unit of frequency, is a million cycles per second. 
Mercury -Vapor Rectifier. A mercury-vapor rectifier is a two electrode, 

vacuum -tube rectifier which contains a small amount of mercury. During 
operation. the mercury is vaporized. A characteristic of mercury-vapor 
rectifiers 1s the low -voltage drop in the tube. 

Microphone. A microphone to an electro -acoustic transducer actuated by 
power in an acoustic system and delivering power to an electric system, 
the wave form in the electric system corresponding to the wave form in 
the acoustic system. This is also called a telephone transmitter. 

Mixer Tube (generally. in superheterodyne receivers). A mixer tube is one 
in which a locally generated frequency is combined with the carrier - 
signal frequency to obtain a desired beat frequency. 

Modulated Wave. A modulated wave is a wave of which either the ampli- 
tude, frequency, or phase is varied in accordance with a signal. 

Modulation is the process in which the amplitude, frequency. or phase of a 
wave is varied in accordance with a signal, or the result of that process. 

Modulator. A device which performs the process of modulation. 
Monochromatic Sensitivity. The response of a phototube to light of a given 

color, or narrow frequency range. 
Moving -Armature Speaker. A magnetic speaker whose operation involves 

the vibration of a portion of the ferromagnetic circuit. (This is some- 
times called an electromagnetic or a magnetic speaker.) 

Moving Coll Loud Speaker. A moving coil loud speaker is a magnetic loud 
speaker in which the mechanical forces are developed by the interaction 
of currents in a conductor and the polarizing field in which it Is located. 
(This is sometimes called an Electro -Dynamic or a Dynamic Loud 
Speaker.) 

Mu -Factor. A measure of the relative effect of the voltages on two electrodes 
upon the current in the circuit of any specified electrode. It is the ratio 
of the change in one electrode voltage to a change in the other electrode 
voltage, under the condition that a specified current remains unchanged. 

Mutual ('onduetanre. (See Grid -Plate Transconductance.) 
Oscillator. A non -rotating device for producing alternating current, the out- 

put frequency of which is determined by the characteristics of the 
device. 

Oscillatory Circuit. A circuit containing inductance and capacitance, such 
that a voltage impulse will produce a current which periodically 
reverses. 

Pentode. A type of thermionic tube containing a plate, a cathode, and three 
additional electrodes. (Ordinarily the three additional electrodes are of 
the nature of grids.) 

Pereentage Modulation. The ratio of half the difference between the maxi- 
mum and minimum amplitudes of a modulated wave to the average 
amplitude, expressed in per cent. 

Phonograph Pickup. An electromechanical transducer actuated by a phono- 
graph record and delivering power to an electrical system, the wave 
form In the electrical system corresponding to the wave form in the 
phonograph record. 

Phototabe. A vacuum tube in which electron emission is produced by the 
illumination of an electrode. (This has also been called photo -electric 
tube.) 

Plate. A common name for the principal anode in a vacuum tube. 
Power Amplification (of ail amplifier)-The ratio of the alternating -current 

power produced in the output circuit to the alternating -current power 
supplied to the input circuit. 

Power Detection. That form of detection in which the power output of the 
detecting device is used to supply a substantial amount of power 
directly to a device auch as a loud speaker or recorder. 

Pulsating Current. A periodic current, that is, current passing through 
successive cycles, the algebraic average value of which is not zero. A 
pulsating current is equivalent to the sum of an alternating and a 
direct current. 

Push -Pull Microphone. One which makes use of two functioning elements 
180 degrees out of phase. 

Radio Channel. A band of frequencies or wavelengths of a width sufficient 
to permit of its use for radio communication. The width of a channel 
depends upon the type of transmission. (See Band of Frequencies.) 

Radio Compass. A direction finder used for navigational purposes. 
Radio Frequency. A frequency higher than those corresponding to normally 

audible sound waves. (See Audio Frequency.) 
Radio -Frequency Transformer. A transformer for use with radio -frequency 

currents. 
Radio Receiver. A device for converting radio waves into perceptible 

signals. 

Radio Transmission. The transmission of signals by means of radiated 
electromagnetic waves originating in a constructed circuit. 

Radio Transmitter. A device for producing radio -frequency power, with 
means for producing a signal. 

Rectifier. A device having an asymmetrical conduction characteristic which 
is used for the conversion of an alternating current into a pulsating 
current. Such devices include vacuum -tube rectifiers, gas rectifiers, oxide 
rectifiers, electrolytic rectifiers, etc. 

Reflex Circuit Arrangement. A circuit arrangement in which the signal is 
amplified, both before and after detection, in the same amplifier tube or 
tubes. 

Regeneration. The process by which a part of the output power of an 
amplifying device reacts upon the input circuit in such a manner as to 
reinforce the initial power, thereby increasing the amplification. (Some- 
times called "feedback" or "reaction,") 

Resistance Coupling. The association of one circuit with another by means 
of resistance common to both. 

Resonance Frequency (of a reactive circuit)-The frequency at which the 
supply current and supply voltage of the circuit are in phase. 

Rheostat. A resistor which is provided with means for readily adjusting 
its resistance. 

Screen Grid. A screen grid is a grid placed between a control grid and an 
anode, and maintained at a fixed positive potential, for the purpose of 
reducing the electrostatic influence of the anode in the space between 
the screen grid and the cathode. 

Secondary Emission. Electron emission under the influence of electron or 
tau bombardment. 

Selectivity. The degree to which a radio receiver is capable of differentiating 
between signals of different carrier frequencies. 

Sensitivity. The degree to which a radio receiver responds to signals of 
the frequency to which It is tuned. 

Sensitivity of a Phototube. The electrical current response of a phototube, 
with no impedance in its external circuit, to a specified amount and 
kind of light. It is usually expressed in terme of the current for a 
given radiant flux, or for a given luminous flux- In general the sensi- 
tivity depends upon the tube voltage, flux intensity, and spectral dis- 
tribution of the flux. 

Service Band. A band of frequencies allocated to a given class of radio 
communication service. 

Side Bands. The bands of frequencies, one on either side of the carrier 
frequency. produced by the process of modulation. 

Signal. The intelligence, message or effect conveyed in communication. 
Single -Side -Band Transmission. That method of operation in which one 

side band is transmitted, and the other aide band is suppressed. The 
carrier wave may be either transmitted or suppressed. 

Static. Strays produced by atmospheric conditions. 
Static Sensitivity of a Phototube. The direct current response of a photo - 

tube to a light flux of specified value. 
Stopping Condenser. A condenser used to introduce a comparatively high 

impedance in some branch of a circuit for the purpose of limiting the 
flow of low -frequency alternating current or direct current without 
materially affecting the flow of high frequency alternating current. 

Strays. Electromagnetic disturbances in radio reception other than those 
produced by radio transmitting systems. 

Superheterodyne Reception, Superheterodyne reception is n method of re- 
ception in which the received voltage is combined with the voltage from 
a local oscillator and converted into voltage of an intermediate frequency 
which is usually amplified and then detected to reproduce the original 
signal wove. (This is sometimes called double detection or supersonic 
reception. ) 

Swinging. The momentary variation in frequency of a received wave. 
Telephone Receiver. An electro -acoustic transducer actuated by power from 

all electrical system and supplying power to nn acoustic system, the 
wave form in the acoustic system corresponding to the wave form in 
the electrical system. 

Television. The electrical transmission of a succession of images and their 
reception in such a way as to give a substantially continuous repro- 
duction of the object or scene before the eye of a distant observer. ' 

Tetrode. A type of thermionic tube containing a plate, a cathode, and two 
additional electrodes. (Ordinarily the two additional electrodes are of 
the nature of grids.) 

Thermionlc. Relating to electron emission under the influence of heat. 
Thermionic Emission. Electron or ton emission under the influence of heat. 
Thermionic Tube. An electron tube in which the electron emission is pro- 

duced by the heating of an electrode. 
Thermocouple Ammeter. An ammeter dependent for its indications on the 

change in thermo-electro-motive force set up in a thermo-electric couple 
which is heated by the current to be measured. 

Total Emission The value of the current carried by electrons emitted from 
a cathode under the influence of a voltage such as will draw away all 
the electrons emitted. 

Traneconductance. The ratio of the change in the current in the circuit of 
an electrode to the change in the voltage on another electrode, under 
the condition that all other voltages remain unchanged. 

Transducer. A device actuated by power from one system and supplying 
power to another system. These systems may be electrical, mechanical, 
or acoustic. 

Transmission Voit. A unit expressing the logarithmic ratios of powers, volt- 
ages, or currents in a transmission system. (See Decibel.) 

Triode. A type of thermionic tube containing an anode, a cathode, and a 
third electrode, in which the current flowing between the anode and the 
cathode may be controlled by the voltage between the third electrode 
and the cathode. 

Tuned Transformer. A transformer whose associated circuit elements are 
adjusted as a whole to be resonant at the frequency of the alternating 
current supplied to the primary, thereby causing the secondary voltage 
to build up to higher values than would otherwise be obtained. 

Tuning. The adjustment of a circuit or system to secure optimum perform- 
ance in relation to a frequency; commonly, the adjustment of a circuit 
or circuits to resonance. 

Vacuum Phototube. A type of phototube which is evacuated to such a 
degree that the residual gas playa a negligible part in its operation. 

Vacuum Tube. A device consisting of a number of electrodes contained 
within an evacuated enclosure. 

Vacuum -Tube Transmitter. A radio transmitter in which vacuum tubes are 
utilized to convert the applied electric power into radio -frequency 
power. 

Vacuum -Tube Volt -Meter. A device utilizing the characteristics of a vacuum 
tube for measuring alternating voltages. 

Voltage Amplification. The ratio of the alternating voltage produced at the 
output terminals of an amplifier to the alternating voltage impressed 
at the input terminate. 

Voltage Divider. A resistor provided with fixed or movable contacts and 
with two fixed terminal contacts; current is passed between the terminal 
contacts, and a desired voltage is obtained across a portion of the 
resistor. (The term potentiometer is often erroneously used for this 
device.) 

Rave, a. A propagated disturbance, usually periodic, as an electric wave 
or sound wave, 

b. A single cycle of such a disturbance, or. 
c. A periodic variation as represented by a graph. 

Wavelength. The distance traveled in one period or cycle by a periodic 
disturbance. 
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Receiver Circuit Analysis 

All receivers are built around 'the vacuum tube used 

as amplifier, detector, rectifier or oscillator. Whenever 
an open or short occurs in the filament, plate, grid or 

screen -grid circuit of a vacuum tube, it will have a defi- 

nite effect upon the voltage and current readings obtained 
at these different tube elements with an analyzer. 

The analyzer is designed to indicate the variations 

caused by such opens or shorts, and thus enables the 

service man to determine in which tube circuit the 
abnormal condition exists. Having done this the analyzer 
has done all that it is possible for an instrument to do. 

It now remains for the service man to decide (by analytic 
reasoning based on previous experience and thought on 

trouble shooting problems) in which portion of that par- 
ticular tube's circuits the trouble is. 

On the following pages will be found 4 fundamental, 

schematic diagrams of the complete filament, grid and 

screen -grid circuits for: 

1. Filament type triodes and screen -grid tubes. 

2. Heater -cathode type triodes and screen -grid tubes. 

3. Filament type pentodes (voltage or power ampli- 

fiers). 

4. Heater -cathode type pentodes (voltage or power 
amplifiers). 

The various circuits are numbered as: 

Example: 

1 = grid return from grid of tubes to negative C in grid 
circuit. 

2 = plate circuit from positive B on voltage divider to 
plate of tube. 

On a following page will be found a chart listing the 
effects noted (as compared to the normal readings) when 
the various circuits or parts are open or shorted. By the 
use of this chart, knowing what normal conditions are, 

and how the abnormal conditions compare with them, 
it is possible for a service man to narrow his tracing of 

the suspected tube circuit, down to the testing of one 

or two of the parts of that circuit. 

Diagrams No. 1 and No. 2 apply equally as well to 

triodes of the filament and cathode -heater types by 

omitting circuit No. 13 and condenser No. 7 which 
apply to screen -grid types only. 

It will be noted that circuit No. 14 in diagrams 
No. 3 and No. 4 applies only to a pentode. It represents 
the connection between the suppressor grid (located 
between the space charge or screen -grid and plate) and 

the cathode, or to a point in the circuit whose potential 
is more negative than the cathode. Since the suppressor 
grid serves the same purpose (i. e., to practically elimi- 

nate the effects of secondary emission) whether the 
tube be a radio -frequency pentode, such as the 57, or 

whether it be a power -output pentode, such as the 47, 

diagrams No. 3 and No. 4 apply equally as well to both 

types of tubes. The effects upon normal voltage readings 
when this circuit opens are listed under circuit No. 14 on 

the following chart. In certain tube types, such as the 47, 

circuit No. 14 is made within the tube, as indicated by 

the dotted lines in Fig. 3. An open in this internal con- 

nection will cause the same analyzer readings as those 
noted under circuit No. 14 in the accompanying chart. 

Diagram No. 4 applies to triple -grid amplifiers, such 
as the 89, when used as a pentode power amplifier. When 
this tube is used as a class A or B amplifier, it would 
then be classified as a triode, and in this case diagram 
No. 2 would apply. For information on the operation and 
connections of the grids of a triple -grid amplifier when 
used in class A or B amplifier circuits, refer to the set 
manufacturer's service notes. 

Example: 

If it is found that the readings at one tube socket 
show Eon = above normal, Ia = o, Ea = o, Ekf = above 

normal; referring to the chart we see that when this con- 

dition exists it indicates a short in No. 6-(the plate by- 
pass condenser)-when its return is connected to positive 
side of grid -bias resistor No. 4, or it indicates an open in 

the cathode circuit through conductor No. 3 or grid -bias 
resistor No. 4. 

The meaning of the symbols used in the reference chart 
are as follows:- 
Ed =Grid voltage or control S =Shorted. 

grid on S. G. tubes. L =Leaking. 

E= Cathode voltage on cath- Op =Open. 
ode heater tube. O =Zero voltage or current. 

Ea = Plate voltage. Lo = Below normal. 
Ea =Screen grid voltage. Hi=Above normal. 

Ea = Suppressor grid voltage. Nor = Normal. 

le = Plate current. F =Fluctuating. 

Note: In servicing modern receivers it is extremely de- 

sirable that the service man use the set manufacturer's 
service notes. These will be found to be of great as- 
sistance in locating troubles and applying the correct 
remedy. Most radio set manufacturers will gladly furnish 
responsible service men with service notes on any model 

of their receivers upon a written request to the manufac- 
turer's service department. 
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Exceptions: 

*Eci = O when Individual Bias Resistor. 
Ecj = Lo when Common Bias Resistor, or S. G. Tube. 

Wei & Eki = Hi when Individual Bias Resistor. 
Ec1 & Ek1 = Lo when Common Bias Resistor. 

$Ec1 & Eke = O when condenser return is to neg. end 
No. 4 or Neg. Rectifier. 
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The Decibel 

The decibel (db) 1/10 of the "bel" is a logarithmic unit which may be properly used to express power ratios 

and power levels only. It is the exact equivalent of the term "Transmission Unit" (TU) which' is now obsolete, 

and is most useful for expressing the relation of the power output to the power input of devices in a communication 

system, since the overall power gain of the system may be readily obtained by adding algebraically the db gain 
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of the individual devices comprising the entire network or system. When the power output is greater than the 

power input, the device acts as a repeater or amplifier and there results a transmission gain. When the power 

output is less than the power input, the device acts as an attenuator and there results a transmission loss. 

The number of decibels (N db) by which two amounts of power differ may be expressed as follows: 

Po 

Ndb=lOLogio - where Po=power output and Pi=power input. If voltage instead of power is used, then 
Pi 

Eo Zi Cosa O 
Ndb = 20 Logo -+ 10 Logo -+ 10 Logio 

Ei Zo Cosi 

For current instead of voltage 

la Zo Coso 
Ndb= 20 Logic) -+ 10 Logic) -+ 10 Logio 

li Zi Cosi 

Where lo, Eo, Lo, Coso©=°the output, current, voltage, impedance and power factor respectively and li, Ei, 

Zi, Cosi =r- the input current, voltage, impedance, and power factor respectively. 

In order to save considerable time in solving the equations the chart shown herewith has been prepared. 

Instructions for Using the Decibel Chart 

Assume the power output of a device is twice the power input. The power output being greater than the power 

input, the quantity 2 is located on the left of the chart, on the "Gain Ratio" Scale. Where the horizontal 2 line 

joins the diagonal line, the gain in dbs is located at the top of the chart opposite the column marked "W." In 

this example the gain is found to be 3 db. If the ratio w --re 20 instead of 2, then 10 db would be added, making 

a total of 13 db. If the power output were less than the input, the ratio would be found on the scale marked 

"Loss Ratio" and the number of dbs (negative) would be located at the bottom of the chart as indicated on the 

"DECIBELS LOSS" scale opposite the column marked "W." For example, a loss ratio of 0.50 corresponds to 

a loss of 3 dbs. A loss ratio of .050 would correspond to a loss of 13 dbs. 

When voltage or current is used instead of power, the chart is used in a similar manner with the exception 

that the scales marked "E or I" are used instead of the scale "W." In this case, when the gain or loss ratio is 

outside the range of the chart, it is necessary to add 20 db for each power of 10 for power gains, and add minus 

20 db for each negative power of 10 for power loss. In using the final complete formula, the number of decibels 

should first be determined for the voltage or current ratio, then the correction for the impedance mismatch 

determined from the chart by assuming the impedance ratio to be a cower ratio. If a correction is still required for 

power factor, this can also be obtained from the chart by assuming the power factor ratio to be a power ratio. 

NOTE: As the ear is a non-linear device the minimum change in intensity perceptible by the average human ear is not a constant, 
three (3) db as is generally stated, but varies from one-half (.50) db to eight (8) db depending on the intensity, the frequency and 
the waveform of the sound. I (the sound is very loud, eighty (80) db above threshold, then the ear is approximately uniformly sensitive 
to a change in intensity as small as one-half (.50) db over the entire frequency range of 30 cycles to 10,000 cycles. However, if 
the sound is of very low intensity, five (5) db above threshold, then the ear is only sensitive to a minimum change of eight (8) db at 
low frequencies, three (3) db at medium frequencies and eight (8) db at high frequencies. 

546 



CHART OF FREQUENCY OR IMPEDANCE 
VS. 

INDUCTANCE AND CAPACITY 

The Chart shown below provides a quick method of determining 
several unknown factors when one or more are known. The Chart covers 
a very wide range, namely, from 10 micro -henries to 100 henries induct- 
ance, 10 cycles to 50.000 kilocycles, 1 ohm to 10 megohms and 1 micro- 
microfarad to 10 microfarads. If, for example, one wishes to know the 
capacitance to use with a 10 henry inductor to have it resonate at 50 
cycles, it can be readily seen that it would be a 1 mfd. capacitor. This is 
determined by finding the intersection of the vertical line representing 
10 henries and the oblique line representing 50 cycles. The intersection 
occurs at the horizontal line representing 1 mfd. The other oblique line 
at this intersection represents the impedance at this frequency. This is 
approximately 3000 ohms. 
alai h.." ] ...11,31," ] .7 I 1.1 tA f ] I 

A r A 
] ) > I 

:/. , . / . Idol.* f i { J 1 ] / )4 l 
1 

/./// i . i,.: ;i:i:ii/-%-tiÏ. .-vI.i.- 
S .r::1:I\.a ' niaÌ..Í/,.]La.:JIÌÌ4Ì`iM..\.i\1Ì2WIMI.- { tralmAemL2Íg::IIainru`rLº-- 2 : 

e.m> 

.a:.::o.:c:c.:::::::-e::::::.:º_::::-:a:r::-:...:......._:....:_...a:..:.e::.:..:_ '.-Z.Nlil!!:kïk111.1i:UN5ilillúNv!:iQiiiViiiWIüMi/i!leigdk0S1i11i:' 
, - '',LICelP91Ma,UYM\\ll/1M':iLliMZOl71i%./1,G1a1/lI.9'111 2bNUdÁirQ11Uw1lin/ìr1c1ÁD:!w1lRIGral5illla 
:1 =ia1 !I i \il ,l "i a ! I''1/ \ .111' I ,,., line i' c \ 1 1 / 1 pl / \ . . . .1. ..4 .:. i 

R''i / 
jii +/ 11. b iil.: / i/ i tl/ r.r..1.acli11!'/¡,c./ 

° w,f%','I, / /i1'i. C' pi g j '_ \y ' ! ' " /,' 9 r +.. . . .i ..f.R. . i_1.I.il.áiiSvi ...!flr lli,l,_I\iI1i7;91'.I,2,ÍÌI A/1:11::1jaÌ/.111i:1ei Ik. iniial.li..i 'ïii :a ing2i:U.¡Ìigak1i111e1, ,.ii!IIiiiii1liÌili!:!%'iii riiii%i1. .-.y... '..e.:. .p.l.. .11i1 .i.i_r_.Ír1,1iie.nín ,..-_Ln . VIi111'liemlg\Ikd/aili VIE:ICIäira.16N71/á/1/i In>ik1%1/cku:lill:a1Ue111 ] '\\li 11' 'I'h .I i..y 1i'GI' /'i1 / \ 11' ' ̀\'11 ..°. /1al;ils/Iaç'1s1il',i/1a1 li.al.l1,:1. i_/'1..u...1.!'..1lir'1Niilall.;.a...,, . 
° yy .. ii r r r4 1 -e -z 'ï 
J .!Sh.1.üs ..li:.e.ìh_s:.i.:_.a.+.tZRiÏ!:.'ei7ìÍhilliÏsc::i!'; .Ii..f):i_.iiÌ..J:..i6f..Ìifl:1\iA...ilÏÁM9I\i-i e i ii..-Ä,Ì\Ì::%\ii , I 'cIll*'"1 U NV !'Ilelj' ,1 i ./ 

1'11 (gi ) i..1ió'Iili!ii!illllii 1 ihllili!1 iii I.Ì .ii!!i%íi11'I. i 1 iii. 1i, ':/`n1. A/a;l::.1,I17CD,.C1.10.1.!:.!Z2137eN176111.':II1D'eOlIY1E1ilÌ./Cil/1/511'1 
lniilEi!i1i:a\5541i1:E11Mlili!1i:'Ì1::ú.l.il:P Eti!Ìgi:%S:iUh:.l.ZUa;i_!I:i! 414499. èi°Ìéiyv;íìZiïï.íüïiïliieïíiJtiïü é:í ; léïsi w."sé'íäiiìïV+ïríl:ieïïì` i i5""`D ' .o .. OC.\... ... 5 I1 1i+: R' : .C!1; S.Jp .% ..1.:.V.d..p 7 .ß.OJ. R..{.i..Nl..'.'I1i 75..C.\.6.1`0::.K.L:9L..0. 

a . V.W.7 a r.. W.\3....7E :Jk.UV:.kG/C\\G3Ki.rF.71,iL.J, 
° r_.sia,elnlà: ïèüL'n1áCr,,ïì;irìiië,;iiài:áïáä:ì.:.islië: i'ì.:::ni ci:.ïis+üü: J. A:I'...\..I\..1...1......:1..l'I.I.._.1' I..iI..J.' " o.{i.nunr,.n! u.nvÍ.nruc . i. .`,+ ,\i' , '11\31N.dINC1./ A71C APA c 

I2.\1i31 7iDÌ/C1i1/aillÁ lí;11\l/i1 .lÁQIP$ti/.t \1.;kÌl\.I,i1LJ1`Ì I : , / , \ 1'I' '. i \ 1I' /' 'i í u . 1 I 11' 1'i , u . .. . . .. . . .. 
fog .4 _N1,.lilill:./llill,ï/ii_lt_1.w1/1:.'/r1/i:_1s11..rlrlsif.!i 1á19!1!! JTy9T,i 

° I 1 \.. \./. . 5.1. .\L... /.. {. ff_1.1 l .Ì\\Ì-e.. i 

13s'Fs'sljtIlIMIsáItsáeii!M"32á!iieth!s2liEì.:1!; ... .. .a - - .... m ..w:....... . _....a..n.. 1- --.._.c..º.......a.a....n.,....1a. 1.E..uLC.K..AI..6'..Ic.I.ICIUL.IleC.>.:14....r.I.EC L.VIlOY..>.{UGff..LC..9 .. p.I69J f 
f 
1 i iéó Ìéi:!iÌiill Qi1'h1lii;i; 

11: 5'gIiiO`i:';':iliilllí11$i!Plli n ./n..1/ Lli. 1YI l eey11{ i..IYCIiCIM aGyil.Il1 
lfi1rin1$li%1 !ìi E'11' qp 1 i .. - 1 ' 'i` \ v`l 1 '/ i . . i. /tt.. nLi // .,1.1 L!i! / uiil.dl 1.1nll. 

s ::.. . ._. . ..::.. \.... .. ._... ,.. _:.. _ : a.. . . : .... ....... . . ....... R ...... ..a,..-..... ......,`....7.... . . ..C..l'...`V........... .f . _Vr .. A )1 AE6 ... /r ..11\II:/lT.r q:r:nr7.\VO .i. kg1) 
_ a ió?iwi.ii::iái::.:.::ii::ïái..t,...¿'-.¡".ïiïï:iiiiiái:ó:.i:.ïi%:á:iï:i/ l ip I z . .r... v$.. .º:. .. a. 

; _;-Ih,C 1.rI:Ìa`:.:,:..;"r,.._...1_.-.,...,.I.C..sdì`:::I;Ir 
J 

i. 1..1.11ai..l.I11/.1;1D:_.1.311,il../.Nil/:/.1i+'e.hl,Cl.:/.d1a.i 1i1`17i1 ° 

°1° ' ' ' 1 1 i'% \\`. 1 '1\'l'/' 1r. ï Ì. .` ìlll'/ íl'lf 'NmiU I Mao.. 1I 1UI ll. , i . . . ..1,. GxA.;i1s11. h_!1 ,.l:r,_I11s1l:!!I .s'..!''!1_Istla al:Irií//.1 iClslüp-..7 . . .. 
' ''II5b.ytÙN1/l/'ianì+.:i::a9:l.wiii:'ïI.1.i ̀ ¡1°i::ik;ïi:%.lrGì::,ii:1i .':. . kl 31/11NiiV Ma.;/.i! UIIKil,2IL11 SSM1Iï M1!!!/23:..MaiMElïICH/R 1N11:O;;ii , miE111a.R1mSsa.EiiZ\11,i! Z4L0fi111'Cf;'f.:!eZM\1.!{i! ZIG.M12aWw17L.,comï0í1R1zCl; Vw.r.NUm.:Ile..:.i.Ir.C..GC..:ami...\l.L/.:.2.:...xrdd C...1a..r\.7R7i.Y'I..i..>/...Vm....'.a../' ' ' ' \ 1 n`rv o . , 
J 1 11ii11ii!.!11i1111,i 11i.1r1_e!sRiii iicliiiiï:_i; 1` r l'lr11 ' / P r/`.\ P7 \ Ir U r \ \IAf:111/ 1i, .A..D.t.l%:.k..0 IC .l.1..N.1e:.\Iá1!L/.111.a;1D:a\IYII`!1ilÌ:llana:c 

V , '1 '1'%\ì'111i"/ Ì'1 '1 % -. - . . ,. . \, .. . .. u /.li .I;s... .....r.i, . .1.!..!t1l:I\.Li1i11a111í1i:,,M, AI J> . J. a., ]. a°° e ) s.>.e 3 e.>e e ] a.> .. i.gaPv.A % 
A 

.00A 
-/NOUCT..NCG -- 

547 



e RCA RADIO TUBE CHART ° 
DIMENSIONS DATINO .AC MUTUAL 

CON- 
VDLT- 

LOAD 

TOD POWER 

TYPE NAME DASE 

SOCKET 

CONNED. 

MAXIMUM 

OVERALL CATHODE 
moon mm me, m WE RATE 

SUP- 

RY 
681D 

VOLTSM 

'SCREEN 
SCREEN 

VO177 
MILLI- 

PUT! 
NILLI- 

RATE 
RESI.- 

DUC' 

TANCE 

A6E 

AMILI- STATED 

POWER 

OUI- 
PUT 

T17E 

ilOM3 

MA651G 

TTTEM 

Mt4. [Mm lln rem hMr6MN5ºN.r. VOLK 
AI/ AMP. TANCE 

OHMS 
MMAOSICRA. 

fl6ATNm 
EACTODOUTPUT 

6NMS 
MATI. 

IAe 6qiu9 SM00L00N naM 151 a 1{ nAD1r 0.0 0.00 Im 67.C...52211 m - n.. 

0}b).3 2.1 1.3 500300 tuM4iO 
can..ne.a6se6e.n4..36omlaPnb.. 

(rn0(n2n u 
,30000dm. IA 

I55-265 2 10M1.770 710.M 01' ¡6 6xr 1.0 0.06 135 - IIAVAOnpunlx 155 -3.0 -- o.e 35000 575 10 
IJ IDS -265 

ICS COxaóffGe 0000001000 no. 30 6}1r[511h r,tAómi 2.0 0.11 160 67.3 000v00ru 160 
1-3.63 12. 

V. 2.0 1.3 700000 
xl.c 
063Me603e(60)Rust6,50000aNv. 
Cenar5. 

II])I35nua.rtl4aJme. 
Muceaue.05 mNlmaw. 

1C4 

ºA3 [ .MnnM 6170 II0. 0 31' 
o 

2h' nAMmI 2.3 1.3 
00 
J30 

- - 
AS 

3m 
30 

-43 
-02 
-62 

SHS.Mu 
Pnao biM 

60.0 80 

-..7".7.3,010:0227: 

0150 I 0 

n 
2530 

5000 
3006 

3.5 
10.0 
I5.0 

QA3 

226 
0P0'ór0a . II2.IM 6}1 161' NGTER 2.5 173 230 2S0 cu33ADAAP0171rA 230 -16.3 250 6.5 30.0 100000 220 220 7000 3.0 285 

224 06170 6001 0.00 n 1} }1h' NGnO 0.5 0.8 150 -MlMOeOe tui,.IAMWµNP 2500 -1.35 0.4 - n.inDnM.3e-30.60 228 

227 

I 1 

2014V21e WALL1.M IIO.M 1117 a 11.4' 110.0110 2.0 0.0' 10 Im CAXHxrzA 230 }_NO} 

mì.0 

I0 2.2 33 50000 06111.6Ork(61)R6Ytw.300006m. 
Convene. 

([])]0maa. 
e6kutt.me, 

see. 

50 mllmnbó. 

0.0ma. 
2A7 

PENTODE ñ 00v[rtl.11rú i - .0 
100 
I1S 

.) 
%] 

5.e 
9.0 

9so 
11I0 

300 
710 y7 

257 -roar W0017.00N no. n 0}1r ,h' wIG 2.3 00 330 225 RMWE fÌruo 20.}. - 0.5 30 0.63 - 
444 nxi0 ^,-"»,.. n0. 0}}' 144' nuOFs! 5.3 0.5 I0 100 cUºAAMNnG 3Ó0 =.3:3 

I1.01 

33Ó 4:9 1i:4 
Yl30 
63 Ì1W 32 110oW 3:40 äY 

427 300vu1Ge 00ALL1{00 ne eji' h' moue 0.I 0.5 230 00 CO1rvERTER 20 } 001n. I 
10 2.1 3.5 3000 

AnOeOrk(614f0mv.rel,0.0m.. 
Cpv.npnlMWunR.menr0m00smmM 

6A7 

IONTODI[xrAO.lyE toff o 10 
350 

- ) 0 - 3.0 
10 

135 
1.7 

2.5 
5.8 
9.0 

300000 
6300 

º50 
1127 
16f 

130 657 Mr 00rt DÌ30 0M0U r n0 r0a n 6}l' a 1 h' MGTg5 0.3 0.2 20 M5 IFl1ro.E,,,,,aid. 
uy 250j. - 0.5 50 0.65 

1M30iR0.0010 ¿jRAm55R3Ci0 20 -a0 10 OA J.0 I.ime2. D25 ÌOÓ -- 
6C6 w1fIG 

IM0ILHIN 110.1n 6}} a ih ,IfATr31 6.5 0.3 350 Im 
Mo0[1[nGu 20 -1.93 50 

CaeM1ade.vrrtnt 
63m. 

_ w.Mm0plingmet615030Mm.. 
mie.ouol.gn.l.t623000Mmx' 

o 

DDS 

FÌNAGMiúre,, 250 
1 

,4.0 10 2.0 e.1 0000 I00 I MO I - - 
4M ON 00AMÚW 00 n a11 6}1' a IA seem 0.3 03 050 10 

230 -10.0 10 - O6N.6pakwn..1.0. 

4E6 0iúiiWV 0Mu1Mx 710.n 04' x Ih' Nuru 6.3 0. ]50 - Ix01c0Twra 
and v0 :0.ppro..t m.h.e0w 

150 
Imeóonm.CurnnO.pate0t 

me: -0 
grldvanu,O.ISma.:uryM,0.fm00ppm. 

3.ppeea. 2 0 an M. Plne R..nem, 6E6 

earn. 93od9304. mean. ONO 9 ie3Puldnprt000t1ol.MM. .}Nt70muuNWa2ee6uWn2rn601rtaM2000 
10000 6, 'Ppr grid .fdlevilp;tube. 

3 37 
rERr311Iw[ 

WALL7{,. na n 0}1 a 190F MM. 6.3 

- 100 - - 3.3 0 - - 
6n 0.3 150 00 Aa o N 330 

¡- 
.0' 

L 
mm 100 1.3 6.5 330000 110 900 - - 

230 10 DENT0E 122 o uo -lo.0 130 2.6 . 

6nl.tor 0 
Cprenippea.en 

k 
e 
vWu - 7...222.2, 

3m.4. . 

'00A .mMOMM 716.1 0}}' 114' yjem, 3.0 0.25 03 - úi0g 00 ¡n.)Fl.me':' 1.5 30000 666 20 - - '004 

014 %gmú 01501W 0.015 4.0.1 1}} 0 1}l' 1ÿ.¡F000 3.0 0.20 155 - 2132AAMPLIFIER 90 : 0.5 
º.a 

- - ó go,,,. Ils e 0.0 
s.o 
- - 01-4 

10 .16110 .111 11a0 517 a2h' nIAM[07 7.5 1.25 023 - CUS,AAMMJFIER 4,5 M -J1A 
-19.0 - - I6A 

n.º ',Cy: IM10 éó . 

120a0 
Im30 16 10 

1,12 eri ft . 
M5DI0MwiwN 

r12.0 

Ih 
0' 1,4 1.1 0.25 l3f - C1AtlAAMn1FIER 0 

0.0 
_ 0.f 

10.5 
- - 2.5 

5.0 
1350 
1500 N4 

6.6 
6.6 
- - 11 

12 

IN IwíERiKl,oltolom »ALL Mx n2. M 61' I fF' ',Lyle,' ao o.xó u5 - c1As e AMn2FIER ,i5 i 
.o - - -=,7;1.7,27,4;;;:b.5 

oao0 

0960 
1.9 19 

00 IOR['M M1e .00004-.0 FI0. 0 04' 0 Irti' S.l 0.152 133 - ........ 0 
ll3 :NI ].5 - - 3.0 

6.3 
6040 
6200 

slf 
0]S 

3.3 
S.l 6S0 

0.03 
0.110 

wC0 

22 
0.975I,00 M550.0000 r1a0 590x0 5 45' nWFxT 07 C.171 Ilí 67.5n uin 373 _ 

s eISs 
0.6r' 

4..1 
13500 I33 

1n33 
íZ 

2MA Amer Mmm.4H70 Ila. Sh'1}j' NGIER 1.5 1.75 213 m 

Iw - a.o " i:i o 3:3, 6o0ºDu 222 áió - - 
TA-A 

MOA60[lül2t 2300}-5.4} 
appro. 

05 - 
24 

WR1nu uI00 MmIWMN I00., 1}j' z 1}j' 711000[07 1.5 ,.05 20 - Cu50AAM000nER 1m -10.5 --3. 2J0 1130 
2a 

27 °77.3e 1411011101 MON M0. 6 .j' Ih MUM 2.3 1.75 373 
...55 

AoOF 
134 - 9.0 

-11.0 
5 

3.2 
000 
9150 

100 
9)5 

q.0 
.0 

27 

150 
2 -30.6( 

1.9Pz.1 

- - Alateturren tab61 .e º.2 
N PYa 

mi0i6na6 

30 x1ir 
T0. 

66A 21670 0 n2., 01' S 1h nat., 2.0 0.06 160 - C7A4Ao8Ur10A 
3!4 

.S 

-l:i - - ].0 

] 

IImO 
0300 

60 

900 l 623 - - 
'Mulmum 

30 

*For or5e-100kD.Me.--p. Tel 05,Orldrehire ó+ filament 6mutbaee. OADwiM through plate muDlip seam ef250000 ohms 650alunry 00l00 0007100 bOl O.000091000004041. 

31 172.9.131:,...1 00001.040 eta 017 ,h' oi 
nuMONi 2.0 0.00 leo - AAm Amur. 1 5 

140 
-.3 
-i4.o 

- - i.i 
11.1 

a 913 
1030 

5.6 
a.e 570 

0.165 up, 31 

wuñü 1 0 
Iw 

- 1.0 - 2.o 
7.f ús 0.r 

a6 la 
956900 
v00om 

M 
630 

610 
7e6 
- - 

32 TRI áÓ[u .0m0W MI0 no. 6 590y' a 1}j' ye ",,,fm 2.0 o.m 2m 07.3 
MU 0[1[Cfal 18e' - 0wrx. 

6.0} 67.5 - Platep tunt 40 be a.m. uei 61 mólMmpen 

33 
'0wtrc 

ó0[M1[0 Mg01uMUIN n0.0 4 1., le 0.0 0.10 35u 130 cv.ss00tP1100 00 0. 
22.3 0620 

0 
600 0.0 35 

34 '[úA{Iiii0úl 0[w0000tiN I10.6. 7 Ii}' 71u6u, 0.0 0.0 I00 67.5 .A.I7ur1.0. 0 i -,,J,'.'" 61.] 1.0 
I0 0000 

10000 
600 

3,2 
33 

36 mown }PIN 610.. Sat' li}' MurFO 1.5 1.15 275 90 A.7Ax1.01.N I0 { m 
Ur 5 10000 100 

80 
Oi0 
00 
- - 35 

rFi.oO 

0 OI AnJ70A 
130 

_ Ts 

3.0 

ss - 
I.I 

.6 5500000 

305 36 

34 3D ,nxoO[ WALL 100M nU.O 01} a Ih' MGrzO 6.3 0.3 250 

........°...2500 
00 - . 90 

- '""'"'''''.41::',72.,:j,.:* ln3rp000 
,Om 

m b 0030wted r n 0 

.tn.l. 
1 miDlónDere 

OETñODC 

0.7 aso - 13 mu 11.455A PL 
2a 

6.0 

-00 1 1:SPl0ts 
MOO 
e+0 

0 0 9.2 

9.2 
J7 37 71[I{r 

01 
MALL Mx na 6 1 rc SEAM 6.5 

elo0tr[C10 90 
150 -]i:U - - e6.me m be 64 

with no.yn.1.0 
nee to mi pen 

38 I[xf00F N,.11 Mx na m 0}}' Si Mui[. 6.4 0.3 050 f0 cLoS A A00.1FIER 
333 

14:a 
_ 5. 

2].0 

iw 31 
J.3 

7.0 

2.0 
25.6 

140.0 
f00 

100000 
}2s4 

0 
ÓPO 
133 

11 
1000 

1:04 
0.50 

38 

34.Og IMI{'iímirmilnG OMAUNIx Il0.M 1}}' Ih mum 6.J 0.3 250 0 ,r,-014,3%,,, 
40 

II 

1 
min. 

0 
} 

1 

i.i 5.g 
5.6 

5:500 
500 

100000 

60 
100 
1050 

1m 
40 

1050 
39-46 

Ie.10e6iak Det0.t0n-pute vonz 46 .rid r2um m+ hlenene 
1EiM0A.C,0e0.0C m0 buwda Rl.rone6h00ur..n.pt6.p.oshe.11yn.00el.Pmu6 

of a. C. p MC 0.m.ni typ0, d0e.e06.500d 07id w1u by ! 5 

r 

7140p000.1090 01000004 º014000 

ApphN Apw.t rough pÌAte.wDlmgr4.Mt6af10000oM2.m 
ate 1 ng rem e0 f 250000 6 500.0enry choke 0hun0e0 y 0.25 me3ohm re6.t6. 

b Atimoon am n0., 1}}'I{j' 714M 5.0 0.2S 100 - OKiAA6nmER 
1 -3.0 -- 0.1 ,30300 7m 30 - 

0.03 

b 

61 

x1 

06ALLM0 n0.IM Q' .,h' NGtu 6.3 0.6 230 20 Cu51A00P11FIER 
I0 
I0 

- 1.0 
_14.3 

1.o 

10 
1W 

I.6 
3.0 
ss 

9.0 
16.3 
52.0 

103500 
e1m0 
bmm 

n0 
100 
2 30 

30 
IW 

Ií00 
9300 
Iam 

1.0 
3.m 

41 

050130000 000 no. ISA 01}' 1}1 Nu. 6.3 0.7 250 250 RANI A0MPL1f1u 50 

2i0 
-16.5 20 6.5 31.0 I0m0 2100 20 

1m 
700 
050 

3.0 42 
62,,,-1,2,=.0100 
63 ' 1[MOD[ 6m1u6 MN 10a IM 6}}' a Ijj' Nuru 03.0 0.3 IM 133 C0A9 A mom 

1 f 
-13.0 
-21.0 

95 
155 

1.0 
f.0 

N0.0 
.0 

sm6 
3I600 

2300 
230 m 000 

i.0 0 43 

60 r4m 5 MM. 000 n0.1 6}1' 11j' 1700.104. 3-5 1.3 115 - SUM AA3M2r1ER 
130 
00 
375 

-31.5 
-0.0 
-56.0 

160 
210 
015 

- 310 
31.0 
N.0 

1630 
1610 
n0 

212 
N75 

0 
3.3 
3.5 
3.5 

2700 
300 
.400 

.M 
1.0 
2.0 

45 

d8 rowuA000.Ir0u M501uM00x 100.r 5 1 }' Ij{' nuMn1l 3.s 1.15 
30 

090 

- 
9AMNFIER6 

250 -33.0 - - - - 21.0 
.NOr 

Atim,ó0eeplteto94t 

000pM06.n 
2350 . .6 

; eub6 
6d 

6030 
00 
560 

1.25 
6.0 
0.0 

OS 

5N00 54' 0900 0.5 0m 20 230 173AMAAM71.In20 150 -16.3 230 J 4.0 31.0 6600 0306 

300 
I36 )000 2.1 

1.0 

47 

67Are.71mM.6w. 
68 Mm1uM Mx n0. 00 5! ,h SIÚTu 0.0 0.0 125 1m SUM A AWDnG º5 

115 
-29A 
-20.0 W 

4A 
_s 

SS.e 
30.0 5900 

I25 0.1 

goo: 

000 
f.s 
01 

b 

19 

m0o0g 

rowu 06M1P0[N 
M2MW 00M 10a f 01j' a IN' nLwWf 2.0 0.12 

133 

130 

- 2-INAA6113n[x 

OAmeAAWr0x6 

Js 

Im 

-20.2 

0 - - 6.0 
Power 

Mei6edwatseo-pWelpa 

263 
dugón wu. 60 fer n tuer no00 3.37 

W 
ro0Mcznu 050W 00n 702.0 61' 00}1' N.M. 7.5 MS 130 - 02.0AO507V2 

300 
:02.20.0 

-0 0 33.0 

53.0 

M0 

160 

1930 

110 

3.8 

J.0 

060 

4i30 

1.6 

0.6 
60 

63 MmIW N.Y. na00 0}{' z 1}j' wrz. 2.3 2.0 3a0 - C496AAVLIFIER 
1W 

0 
- - xÑ vMp6u166wtub 

IÓOW 14:2 
0S 

53 

66 

u0001nu 

GIOD[ 
2MALL ówx 700.71 0}}' a Ih' NGTG f.3 1.0 ]30 - AAA10Ì'G 

125 
10 
sso 

_ 

-ll:a 
-30. 

- - a7 
6. 
9.ó 

aoo 
I6500 
W. 

970 
s:a 

is0 13.e 
20000 _ 0 

O:_i6 
64 

58 
moat HIN rM.O 017 2 I% .1MArG 2.3 3.0 130 - AAMNFIu 

p2y¿)0. 
20 
2,)40 

-1J.5j 

.-i.} 
- - - - 3.6 950 

Mee seme te b é,0n.:0.3 mO.mpen 58 

D [ro. 
D 

oleo?, 230 - ].0 130 os x.o ""a ,5,63, 
1a' s""oo 

Ip1¡n6 37 

6T 
00F Taws WAU00N n0.00 0}j' a 1900 MGiu 2.5 1.0 f30 Im 

Blo0rzn0 ]0 - 1.90 'A 
C.kü4.. - I Rau 00166 23000 0600.. 

rneouwingmMt6f5000D0..' 
renewing rube. 

ror coa Nel. Let MOM -plate volts s mum m+ Swoon 6 to not.. Ae0ee eñ e m e1ne6gr. T 1gnds twl twr2w... m6 Po. 
14.9Nv. di e. ó30t from.. 7407. 

548 



TYPE NAME RAK 
404%E7 

C0NNE4 
MONS 

MMEN110N1 

MAXIMUM 

OVEBALL BATNOOE 
ME4 

BATING 
USE 

V 

M aP. 0.. 
pullCREEN 

R17" 
KY 

VOLTI 

8818 
VOLTS 

SCREEN 

VOLTS 
MILLI. 

FUTE 
MILLI. 
AAW 

A{ 
KATE 
92111. 

OXM4 

MUTUAL 

CON -ACE 
"8" 

TANCE 

MICRO- 

MHOS 

VKT. 

AMPLI. 
lOMA.AC7TIOMRI 

LOAD 

FOR 

STATEO 
POWER 

OUTPUT 

OM 

POWER 

"T. 
PUT 

WATTS 

ME xura n.n man 
Loam 

rx nn 

r, 

q rxn ruts 
+. ...anew.. 

m' [MALL PAIN na n H5 . 1h 14.101 2.5 1.0 f50 100 
f.xM1NIG 250 I mn.01 100 2.0 8.2 11.000 1600 I 1250 I- j- 

5858 

mi 2N -10.0 100 - - pNtstoc pú rats - 1.0. 

59 IOwGM0.rzap MEDIUMMIo Ila.g SI .2{s' MUTM 3.5 PO 

fw -ú 250 -fe.o -- 26.0 Doo ]Pao 
I 

6.0 soaD L2s 

EO 200 2so 250 -1e.0 250 9.0 35.0 wo00 J 2500 1 1w 6000 3.00 

Im - 0p : 
AwunG 

,M 
w 

ó - - '77-3',="0.7433`.:3, .l 3 ww 
eoaa 

1s.a 
.o 

718 p 52m.t03-n31 1ML 5 ,}}' s 2+1' ntAM 3.0 0.23 150 - MrLInM 1.5: -ö:ó - - M:3 1130 1200 3:3 23 O:IáÓ 714 

75 um.,mäinkWALLP30N 06 13 .}}' . 1h' 16,0116.3 0.3 250 - 00RÌrieM MN 
xso 

-l.)5 
-us 

- - - - 0., 
I- - 

s.o 9s00 u50 
0. P.A. - 30{0 

u.e 
75 

75 . p Dg Ecro . sMALL.nN Ilas 
. 

MGT 01 6.3 0.3 2w _ 
250 -20.0 -- PGte(unent.bkdju.tdt00'2 m41úe4Iv5 '. 76 

n AMnln01 
SM.LL Mm ma 11 1}} Ih' MDR 6.3 0.3 250 100 

fS0 
- 1s -).0 50 

100 
a2 
0.5 

1.1 
2.3 

63.Do. 
ls50000 

110o I 2u I- I- 1 l lsw 

115M OETERM 200 - 1.95 50 
C.oá4ammt 

.65w. 
Plate coupling reWtm2]5 oáu. 
Grid 'nl obm. 

7B AMnIn[" 
[MeLL..IN na II ,}}' . 1{p' .4nR 6.5 D.3 '30 '13 4p.ML1GnIfl1 

M. 

á33 
250 

Ì mLI.OI 

90 

1á05 

123 

1.3 

j:1 
.6 

3., 

):3 
10.5 

315000 

'aá00á 
600000 

1213 400rrr«oc 

i,133 i3á 
1650 900 

-- Te 

79 .MPtlr4p .MALL0300 f1..º off '.l.t' 1+["7aP 6.3 OP 2M - CI.Lº[AMPGIIM 150 
2 0 

0 
o 

- W.e.tpueraueNfocmeGb` 
M td lo.a LG.G 

m00 
u300 

3.3 
11.o 

79 

" T.IOOE gMALLOnM na0 1}} f th' M[ATG 6.l ` O.f 2º 
1- 

CIwAMLSRIAG 
ll5 
I00 
fw 

_113' .5 
-20.0 

-~ 5.T 
6.0 
3.0 

l oo. 
3000 
2300 

25opGa.3 
9! 

000 
3.l 
6.1 

2sPo0 
f0000 
f0000 

6An 
D.150 
0.300 

66 

69 ear-0Pii°IM sM.LLL.nN naG 1 ' 1}}'s {[CLAMºAA.fltln01 NUT01 6.) 0.3 SM 250 

CLÑ7AMtin01 
160 
100 
250 

-20.0 - .3 
-31.0 

- - 12.0 
30.0 
30.o 

3000 
1000 
f650 

1223 

léó3 

1.1 
I.á 

2000 
6500 
ss50 

0.100 
0.500 
0.500 

p .. I00 
250 
Mo 

-Io.o 
-I5.0 -u.o 

100 
150 
150 

2.e 
5.0 
ss 

9.s 
30.0 
31.0 

101000 
600.0 
700.0 

1200 
usO. 
MO 

1u 
12s 
123 

10200 
a000 
6730 

O.0 
3.30 
3.40 

pp 
.,.% rau.. I60 0 - - Pa.natputrauranfo:22á. 

MldiatdqA.4PPGGlwO. 
13600 
9,00 

].M 
).SO I TAxiÖÓÌ cum ÌÌ.1Ì 

Eg 3 aIT00' LAMO(0T 3.2 0.063 90 - CLWAAMPLIn01 90 -4.5 -- 2.5 15500 125 6.6 - Y.W 

% 

ro9 

bn[nop 
I12A AgTn.Ioói M501OMPrM rro.1 2}j' a'}}' nú [ s.o 0.23 160 - cw.YSJnIA 

100 -ú:i - - :? 2. W i52óó é:f - - 1" 
Iorori8 kátettlm-pGtsveIG15 MGtumteiMu<ntortegrytW' 'O0d1la.mt.grid. O0d.221axmm. 
EllOpA.C.erD.C.mA burdenfiium{bMGr,papgA.P.xA.IIyy ld.Fo.uM [0ria. I.cont.pM. 04. 

d D. C.n A -C 61AmNt typ... d.tn.:. W W pldrdG by h r30prm O101m at roXAp. eOri4 01 nd .2 connected 
N Requires daerent socket from mull 2.pin. 

RECTIFIERS 

OM 3ledtonthdr. 
AdNltWtoAÌAte Appppedth.ouEh Gtetmyá6r.dxmd230000e6m.. 

yxbr. Grid g tled G pl.G ...ea 
piA of foÌlouN tub. 

new p[CTIIIM M[pIOM .nN na. 1 S a 2 ' }' h nuM01T 5.0 l.0 - - Maximum At Voltae pa Pl.te__._.__...30o Vate RM6 
MeimumDCOutputCumme._........__ 250MJlpnpem 

5a 

1223 MTM00 smut H5M non 1I 213[E OGTot 13.0 0.3 - - M.ximum AC Plate VelGae...-_-.-..._._...2w VaOn RM 
Maximum DC Qrtp Camme 17/3 

2625 MGLL sed I0.1 ,' .1h< NGTM M.0 0.3 -- Maximum AC Volta. per Púte___-1123 Vol t=4 
Mamur DC Output Current _...._......00 Milhmn< 2525 

1W 01 ltt,il[r watt HM na º 11' o I{E' 0YT01 6.5 0.3 - - nnern M imum DC Output Cunene. ......_ .3M MilOunp<ne8 1V° 

ergo M01IUMPPIO naf ,}{' x 4H' nGMpn 0.2 2.2 - - A.CVOI.ppnPGte(VatARMSI 350 300 5l0 Tti550.aer.Waemlintopitnnmu00bru4a 
DCWtWtCumme(M.almumMA.JII3 305 úlmteMk.tiatlerelObmOn. 

W1 
MMnM.K Mg05DM PnN Ia 3 6}' s f h n1.Mpn ss ls -- Mlm x wPGnVmtn c_ .--7-'222.'"s u npmm W1 

s2 pGTlI1G ME0l1IM 2450 I5a [ ,}6 . 5}11' PIGMº2 2.5 5.0 - - 
1M[:.iíMnuymn QC ÓutWe C <u.flmrt7 . t>S Ñ Ilumam Muimu-in ,'>-2 Pst: QV--,r.-22:',Z, iAmp<m 62 

63 .[Cnn[pM. MgnUM Pn0 IIa [ 3I' s, 2300' pLAMp1T 0.2 3.0 - - Muimum AC Voltµ<p<r PGte.._300 Van RM4 Muimum Pe.k Inverr Vaup-IIw Volts , Omput pmv 
' Curtmt......2w Mil.úmperm M.ximum Pnk flrte Cmnnl.-.... e00 MJIGm p 

B/ 
íNiüilñiÑ WALL 5450 na º 7}' r 11}' 0GT01 6.3 0.3 - - Maximum AC Vol.. per FlA4-_.-..__J3O vo.ts. RM3 

ye.imumDC Om. Current - _.. o Milli.mpem 
66 .b..L 

InGrtlr.naable.iM TYPO 1. 

RCA ALL -METAL RADIO TUBE CHARACTERISTICS CHART 

ME NAME BASE 

SOCNET 

CONNEC- 
110NS 

DIMENSIONS 
MAXIMUM 

OVERALL CATHODE 

TYPE 

RATING 
UK 

T..m. 'Ñ KATE 
SUP- 

VOLTS 

GRID 

VOLTS 
SCREEN 

VOLTS 

SCREEN 

MILLI 
AMP. 

PLATE 

M.w. 
AMP. 

A-0 
PUTE 

RESTS. 

TANCE 
oNYt 

MUTUAL 

CON- 

DUO. 

TANCE 

MICRO- 

YOL7 
AIE 

AMK4 cm, 
Pm.. 

LOAD 

F06 
STATED 
POWER 

OUTPUT 

OM 

POWER 

OUT. 

PUT 

WATTS 

ME dºaº xna 3.336o 

155.47151. wtn P.M "Xi «on wv 
o.KY 
wux a.. ,eN 

8A9 roxvGT[0. OOTÚAgLL.P,O 00.1. 31' x 1,1,, mcerER 0.4 0.0 15o 100 co.,... 

[ 
A AMPLIFIER 

]50I 
xso 

T.1..., 

- 8.0 

1 00 - 3.2 - 1.l 

11.o 

Amdc 
GmM OO'N 

6t 
-0M. 1 Rºwmltr00 u. eá00. Cmver.mr wducGnoc Soo rosmur 

tooao - I - BAB 

1.5TMOOe.11......!... 4.422o 2}' x 1{]' Min 6.3 0.3 250 - 605 pE1FLT0R xN 1-17.01 flaG current mbmmwaadto 2 malumpere 

6F5 100..0 T0.00 n 5 4' 4 1{,' 6.3 0.3 200 - I2 - 2.0 - - 0.9 6e000 100 505 

6F6 np 
lOMi[MiÓ 

OCTLL 2 PIx 300. n 31 x 1 h' MGTM 6.3 0.7 313 513 CLASS A AMPLIDER 250 -16.5 250 6.3 N.0 efoao ]MO ' f00 1000 3 OK 

617 
A.ennn01 oeTLL+nM MP 1151 ]I s lh' MGM 6.3 0.3 230 325 

p+AMM1ISIG 3w - 3.0 100 PS 2.0 me. ..S 1215 
.mÑA 

G7 
OIAsOETE(TMI 250 100 

Gtádeammt 
. m.. 

Gl.ta<aplmafe.i.W500000nbm. 
ri okms. 

607 .rM1InM 
,,,,.....,9",... na rN 31 x 1fi' MGM o.I 0.3 2w us ñliM.lfúiút 250 

¡¡- 
1 mrn.0¡ 125 2.6 10.5 ewow 1650 - I - 

ONT 

su>úllé,uSwN[ 

2. -.o.a 150 -- Gxul.tx pak roM. - 2.0 

6L7 ME: OCTAL r -n. na n 31' s ih' OGTM 6.3 0.3 250 I50 
1A[R IN[3ümxtff 2w - 3.0 100 6.2 LI 

Oscillator GrM(.3)ti.a -lova. 
v<ñwp.ak Awing.'" volts min. 

C )50 Iree 

500000 .100- - - 6L7 
Arrun-IGI 250 - 3.0 1mu.I 3.3 S. 

mean. and 03 are Grid .2 M.iarrl.úput control pM. 1 Gria .d3 connected to mid 01. Por pia of Sollwiyy ab. 
ImaGrdle.k Detection -plate volts. .00. . pp through 20000.Mm rolua droPpirr. min0r. EItM A.C. m D.C. mAy b u..d m.Iwl.r 

AG .2 n.Ca.n Grid O n arpM putcot. pia. 2 .ne 

¡1¡ PIO . S x 11'1 3G300 5.0 2.0 - < e< 
..... 100 Vohs, IndS 

.500 

xmum DC Output l.mp<A 

AA i Nn00 11' x 1. M.P. 6.3 0.l 
Maximum AG v flete _ 00 Volta. RM. 

m 
. pe 

P5 V524 

Ó Ó O O Ó Ó 0 Ó 

I 

[ OO Tuv 
' 

r[ws PQ OOQ0e) OF xx(Tmw. OO OO OO .r O O OW OM 

090 
OO. O O OrrO OrO O,M<O OI.OI O,GTOzS 

' O 
FIG. 5-L FIG. 5~AI FIG. 5-0 FI[ 7-0 FSG.7-R FIG.7-S3 flf7-T 14L.D-A 

,y,f0 

BOTTOM 

SOCKET 

oc.... -` 
l/\C.1\y 

. wN r . 

016.1 

...'._ 

../ 

Pr-,1.04 

OIV/n`.iley}O 

110.2 

.p 
F1G.9 

..wr.. 

/10.3 

. Ó 

0 
. 

FIG. 

'''41- 

po+el`//11..,.en 

'", 

ó 
U- O. 

....,. 
<a. 

w 0104 . 
P16.10 

. 

ó.. 

r.2 

- . 

r-I 
'O- 

: ..mr . 

<110.4A 

%cot Ó 5' +r 

At .o o...x 
O O 

FIG.5 

, 

F. 

AO 

O04' re.N 

P10.12 
.. 

mJ,n 

po....( . 

. 

m FIG. o.'. 
'0 O. 

!nnrya'LrmCu 

FFG.27. 

Q, 
P10.0 
OM RA< 

/ 0oM 

. 
I10.0 

y 

/\ ,-}.f,I.. 

01G.22 

rta :, 
'0 

..nó .. 

110.7 

. w. 
F1G.14 \ 

.2, 

, 
FIG.23 

o Ó 

FIG. 20 

r.I 

o 

Oo 

F16.2 

00s 

F 

FIG.15 

SYMBOLS 

VIEWS 

CONNECTIONS 

Pw F1G.11 

R :0 o 

w .n 
O O t 

FIG20 

oo n`tax 
W + T Oü . 

FIG. I5A 

AND 

OF2 

Óó 
st- 

0 
mr 
FIG.19 

FIG.25 

n1`y5 

G(e 

FIG.16 

2m 

òd2472'" 

FIG.24 

ä . 
' m...ó:A:GN. 

ï:w 
F16.28 F10. 20 

549 



SLIPPING DIAL DRIVE MECHANISMS 

"A" "R" 
`MAIN 

DRIVE DISC 
BALL DRIVING, 

SPOOL 

SPRING 
WASHER 

CLUTCH DISC 

Io 
ïAMA 

11111 I, III li j1/I 
,d 

'v'lllll ú miudlllm e 

The occasional slippage encountered in the Stock 
No. 7799 tuning control, resulting from worn clutch 
fingers, should be repaired by replacement of the 
clutch assembly and ball drive spool. These two parts, 
which are shown shaded in the illustration, are sup- 
plied as Stock No. 4422. The spool is "press -fitted" 
to the small end of the tuning shaft; hence it will be 
necessary to force the two apart in order to remove 
them from the mechanism. A new spool is required 
with the new clutch in order to attair the proper and 
original fit. The old spool is unsatisfactory for use 
with the new shaft. 

Removing Defective Clutch - Remove the dial 
pointers and dial face. Dismount the drive assembly 
from the receiver chassis, and clamp it in a vise in a 

position such as illustrated. Rotate the tuning shaft 
until the main drive disc is out of mesh with the steel 
balls. Force the tuning shaft from its engagement 
with the ball driving spool by carefully driving the 
end "A" with a flat -nose pin punch of 5/32 inch 
diameter. To release the spool, remove one of the 

CLUTCH 
FINGERS 

rivets "R" which support the ball retaining bracket. 
Then shift the retainer until the spool is free. Do not 
let the steel balls escape from their positions. Be care- 
ful not to lose the spring washer which is adjacent to 
the spool on the shaft. 

Installation of New Clutch-Invert the drive as- 

sembly in the vise so that the large end of the tuning 
shaft is upward. Install the new clutch and new spool 
by placing the spool in position, and forcing or care- 
fully driving the tuning shaft into the spool from the 
control knob end. See that the spring washer is in its 
proper position on the shaft; also that the steel balls 
fit correctly. Replace the rivet which was removed 
from the ball retainer, or use a small machine screw 
as a substitute. Test the operation of the drive by 
rotating the shaft. If the fingers strike the pin "P," 
bend it slightly outward so they will clear. Remount 
the drive on the receiver chassis. In clamping the 
main drive disc to the condenser shaft, be certain that 
at neither extreme of motion will it become disen- 
gaged from the steel balls. 
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INSTRUCTIONS FOR RCA VICTOR PICKUP MAGNETIZER 

STOCK No. 9549 

\ / 
k O SlOT 

7 ' i 
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, 
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\ _ ' _ 

%.N......, ./ ,..,,,I1 

/ V 

Introduction 

The RCA Victor Pickup Magnetizer is a battery 
energized electro -magnet for magnetizing electric pick- 
ups, permanent magnet loudspeakers and similar de- 
vices. It consists essentially of two pole -piece assem- 
blies, the respective coils of which are connected 
through a push-button to two binding posts for the 
external storage battery supply. 

In some instances it will be necessary to make a 
slight change on the magnetizer, as indicated in 
Figure 1, in order that the pickup centering spring 
will not interfere with the pole piece of the pickup 
making firm contact with the electro -magnet. 

One pole piece must be rotated 180 degrees, while 
9/16 of an inch from the lower edge a slot 1/16 of 
an inch wide must be cut to a depth of 3/16 of an 
inch. 

Installation 

The magnetizer may be mounted in any location 
convenient to the storage battery connections. The 
power supply should be capable of delivering at least 
6 volts at 4 amperes to the magnetizer. The leads for 
connecting to the battery should be No. 14 B. & S. 
or larger. 

Operation 
To re -magnetize an electric pickup, first make cer- 

S N 594 

tain that all adjustments involving removal of the 
magnet have been made. Proceed as follows: 

For Obsolete Types- Place the pickup on the 
magnetizer so that the pole pieces of the pickup are 
in contact with those of the magnetizer, irrespective 
of polarity. It is important that adjacent surfaces of 
the respective pole pieces shall make good contact 
over as large an area as possible. Press the button and 
hold it down for a period of from one to two seconds. 
Remove the pickup gently, being careful not to jar 
its magnet from the pole pieces. For magnetizing 
chromium pickup magnets, 6 volts will be sufficient. 
With cobalt magnets, however, 12 volts will be re- 
quired for full saturation, although a fairly satisfac- 
tory magnetization is possible with only 6 volts. If a 
12 volt source is employed, care should be taken to 
prevent overheating of the magnetizer coils. 

For Present Types-Remove the magnet from the 
electric pickup and place it on the magnetizer. Press 
the push-button and hold it down for one or two 
seconds. To remove, hold the pickup so that the sur- 
faces of its pole pieces are level with the pole pieces 
of the magnetizer and slide the magnet from the mag- 
netizer onto the pickup so that the magnetic circuit 
will not be broken. Practically all modern types of 
electric pickups embody a chromium magnet for which 
a 6 volt supply is sufficient. 
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