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| subscription
will start ot once

Mail coupon
NOW —~ so your

Here’s one of the greatest “no strings attached” offers
ever made to professional servicemen. All you have to
do is mail the coupon below —and we’ll put you on
the subscription list for “The Capacitor—the maga-
zine published by C-D to help you with tough servic-
ing problems—and to provide you with a steady flow
of money-making ideas. That's all there is to it. No
cost. No obligation. This is C-D’s way of repaying
servicemen everywhere for their loyalty to C-D
Capacitors.

Don't wait. Be the first in your territory to receive this
valuable magazine — every month — absolutely FREE.

MAIL COUPON TODAY ! Cornell-Dubilier Electric
Corp., Dept. $-4, South Plainfield, New Jersey.

MICA - DYKANDE ~ fi
PAPER « BLECTROLYTIC !

this magazine
is published
just for you
and it’s yours

o:absolutely FREE

READ WHAT THESE SUCCESSFUL SERVICEMEN SAY ABOUT
“THE CAPACITOR"—"Your magazine carvies much of
interest to the serviceman. Keep up the good workr
From a Maine serviceman.

“The C-D Capacitor is a Fine Paper. My apprentice
uses it to good advantage.” From a Philadelphia serv.
1ce shop.

HELPS TO SPEED UP SERVICING PROCEDURES — BUILD
BUSINESS— Every issue of “The Capacitor” brings you
the kind of professional “Know-how” that speeds up
servicing procedures—and builds profitable business.
Also contains up-to-the-minute data on test instru-
ments, scientific circuit analysis and trouble-shooting,
parts repair and substitution, information on new-type
tubcs. Clip conpon now.

r--—_-------------—_——--1
Cornell-Dubilier Electric Corporation Dept. S-4
South Plainfield, New Jersey

Please start my FREL subscription 1o “The Capacitor”
at once.

oo Zome. . State.......... R Y

L-—--—--—-—-———————————————-

www. americanradiohistorv.com
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TESTED FOR

% CHARACTERISTICS

% ENDURANCE

% STABILITY

What does triple-tested mean?
It means that General Electric
resistors have been subjected to
the most rigid tests and inspec-
tion to make certain that they con-
form to high quality standards.
Characteristics, endurance and
stability have been checked in the
laboratory and in the field, under
actual operating conditions.
These checks are assurance to
youthat General Electric resistors
will stand up ... will give greater
customer satisfaction.
In designing this line of resis-

tors, quality was the first consid-
eration. But, along with quality,

flexibility in application was de-
manded. The wide possible range
of uses for each unit, extending
from simple to complex circuits,
can be met with minimum stock
requirements. -Your customer’s
needs can be suppiied .. .your
inventory can be kept down.
General Electric’s completeline
of high quality resistorsalso hasa
triple value for you. Since the cus-
tomer’s requirements can be sup-
plied from one source, it saves his
time. Thatmeans greater customer
satisfaction, more sales, more
profit. And remember, these
resistors are easierto sell because
they bear a name known for
quality, General Electric.
Besuretostocktheentirelineof
General Electric universal parts.

For complete information write: General Electric
Company, Electronics Department, Syracuse 1, N.Y.

GENERAL

POWER RHEOSTATS

25 watt, 50 watt

CONSTANT IMPEDANCE
ATTENUATORS

ELECTRIC

FIRST AND GREATEST NAME IN ELECTRONICS

WIRE-WOUND L-PADS AND T-PADS

COMPOSITION RESISTORS

ol

e

Va watt, 1 watt, 2 watts

POWER WIRE-WOUND
RESISTORS

Fixed ‘Adiuslable
10, 20 watt 10, 25, 50,
100 watt

TUBE-TYPE
WIRE-WOUND RESISTORS

COMPOSITION CONTROLS
ATTACHABLE SWITCHES

SMALL
WIRE-WOUND CONTROLS

3 watts & 4 watts
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EDITORIAL

“THE CoMPLETE TECH N1cAL KNOWLEDGE
Service Men must have to service today,
stressed last mounth in our editorial and
previously, too, has prompted many com-
ments, which we are happy to say, sup-
port our views.

In a letter from an Australian reader,
we note that the Service Man there must
really know his business. And to be sure
he does, he must taken an examination
before he can become an accredited
Service Man. Examination requires an
explanation of such factors as cross-
modulation, band-pass filter, class B am-
plifiers, space charge, cathode followers,
as well as formulas for impedance, in-
ductive reactance, capacitive reactance,
Q of an inductance and frequency con-
version. The prospective Service Man is
also asked to make up a diagram of a
vacuum-tube voltmeter and explain its
applications. He is also asked to explain
the action of tone controls in such sys-
tems as selective inverse feedback. And
in another part of the examination, the
Service-Man candidate is asked to draw
a complete circuit of a 35-watt power
amplifier, showing three input circuits
for high and low impedance micro-
phones, and a radio set tuner or phono
pickup. He is also asked to state the
reasons for his choice of tubes and type
of input system.

How would you score on such an
exam? High, we hope. Incidentally,
we'll be running the answers to these
questions and others that were asked.
in an early issue of SErvICE. We think
you will find them interesting and hope
you will be looking for them.

SERVICE MiN Ake RECEWVING QUITE a
TrRIBUTE these days in a series of na-
tional advertisements. The Service Man
is being called: “A great guy.... A solid
citizen. . . . The kind of a iellow people
like to do business with—capable, (rust-
worthy, skillful. A dependable fellow in
every wayv whose skill keeps the radio
working at its best. .\ dependable expert
who uses good tools, and does an expert
Job at w price that's right.”

Yes, it’s quite a tribute, and we are
quite sure that most Service Men can
live up to it. We hope that all Service
Men will be able to sav “I'm that kind
of a Service Mun."

RADIO - YELEVISISN - FLICTRS HIC

aERVIG

LEWIS WINNER
Editorial Director

lll
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ALFRED A. GHIRARD!
Advisory Editor

F. WALEN
Managing Editer
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400,000 WORTH OF RADIO SERVICE DATA
A (Goutinuous Sernvice fon less than 7% a day in

PHOTOFACT FOLDERS

VYOLUME 1. containing first ten sets of
PHOTOFACT FO.DERS in deluxe binder,
$18.39. lmavidval sets Nos. 1 to 10,
$1.50 each. De Lixe Binder alone, $3.39.

Everythiig y>u need in one handy,
unified fcrm— large schematics, picto-
rials key=d tc¢ parts lists and align-
ment data. oar.plete listings of parts
values amC replacements, alignment,
stage gail, ciscmit voltage and resist-
ance ana.y=i8, coil ressstances, dial
cord strmgang, disassembly instruc-
tions, reco-d changer analysis and
repair.

All sets are taken apart and an-
alyzed oy experts in the Sams
laboratories. Every part is measured,
tested ard tr plechecked for accur-
acy. All data is original, This means the
data you get is right.

PHOTOFACT FOLDERS are issued
twice monthly as the new receivers
come off production lines. You don’t
have to weit for information. As re-
ceiver changes are made, you get cor-
rection aad addition sheets for your
files. Your date is always up to the
minute.

EASY TO USE

All diagrams and pictures are coded to
numbered parts lists. Everything is
positively iieatified for fast work. All
folders are set up in uniform, easy-to-
follow style: big type, big illustrations
—no hurting, guessing or eye strain
—no more loss of time and temper.

GHECKING OVERAL
| PERFORMANCE'

$403,531.05t—that’s what it actually cost us
to create, print and distribute Volume 1 of
Sams PHOTOFACT FOLDERS. Every penny
of that money has been spent to bring the in-
dustry the most accurate, complete, up-to-
the-minute data ever produced for radio
servicemen. And this ccntinuing service, de-
signed to help you make up to ftwice as many
repairs daily, actually costs you less than 9
cents a day.

PHOTOFACT FOLDERS could not be pro-
duced without the support of America’s lead-
ing replacement parts manufacturers—with-
out the support, too, of thousands of enthu-
siastic PHOTOFACT subscribers. With their
cooperation, we will continue to place in your
hands ALL the information you need to do a
better job—facts, figures, photographs, full-
page schematics—information compiled
from actual first-hand analysis of all
* Trade Mark Reg.

PARTS ANALYS'S

“CODING
. "SPICTORIAL

new instruments. PHOTOFACT FCLDERS .
cover all radios, phonographs, record changers,
recorders, communications systems and power
amplifiers—and are timed to reach you as
these instruments are released. The cost
is only $1.50 per set of 30 to 50 folders and
includes membership in the Howard W.Sams
Institute.

Set No. 17 will be ready for mailing April
10th. Set No. 18 on April 25th. Sets Nos. 11
to 16 inclusive, also priced at $1.50 each, are
available for immediate order.

Start using PHOTOFACTS to make more
profits. Remember, PHOTOFACT FCLDERS
actually cost you nothing: they pav for
themselves aover and over! See your re-
placement parts distributor—or write us di-
rect. In Canada, address A. C. Simmonds &
Sons, 301 King Street East, Toronto, Cntario.
Canadian price, $1.75.

1C.P.A. Statement Available

HOWARD W. SAMS & CO., INC.

2924 EAST WASHINGTON STREET, INDIANAPOLIS 6, INDIANA

PHOTOFACT SERVICE

“The service that pays for itself over and over again’

wWwWw americanradiohistorv com
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SWAP-BUY
OR SELL

WANTED—Radio service business, includ-
tng bullding with living quarters in rear;
witheut equipment in central states, whaere
medest liviag can be depended on. W. G.
Esliek ,2325 B, 13th, Wichita, Kan.

WANTED—Cash for Radlo Craft, Feb.,
1948, or Service Magazine, July, 1943.
Jones Radio Co., Douglassville, Penna.

FOR SALE—Closing out test equipment.
Meilssner analyst; 504-A com-
tester ;
VEYM snd Triumph ’scope. Special price.
Radio Communications Service, 4475 Myrtle
St., Ban Diego, Calif.

FOR SALE--Triplett 1175—comb, sig.
generator—VOM, battery operated, perfeot
condition. 8ig. gen. range 130KC-28MC,
including audlo outpat jack; chmmeter 4-
range 0-3 megohma; woltmeter A-C, D-C
S-range 9-1500. Mils 0-15 amps. 4-range;
output meter 0-1500 5-range. G. Miller,
94 Hollead Ave., Elmont, L. I, N. Y.

SWAP—Everoady, Federal table model
radles, used, in working order for tube
chacker I working order. E. G. Guenther,
2384 Bucld Hts, Blvd., Cleveland 6, Ohio.

FOR SALE — Diagram for high-volume
phone amplifier, 4-tube, A-C, D-C, parts
easy to get. Diagram 20¢. M. Stellmach,
2069 N. 19th Ave., Melrose Park, I1l.

FOR SALE—Vedolyzer Supreme 160, $50,
g:mr;om:le typewriter; Supreme Diagnomo-

e, 2’ ‘soepe, sig. generator up to
60MC, A-1 conditien; new recording level
rﬁﬁ;ﬂbl‘dg-o-ls{éxgl V&\i?, $25.  Julius

enbrand, etropolitan  Ave,,
Mddgewood 27, L. I, N. Y. °

FOR SALE—BR-414 A-C bridge analyzer,
used very lttle, $25; Rider manuals XII
and XIV, good as new, each $13. Raymond
Lemmons, Lemmons Radic Service, Wa-
kenney, Kan.

FOR SALE-—Radio shop, only one in town

$1,600 takes all. 200 tubes, sig. gen..

meter, tube tester, tools, parts, and com-

:;g;oi Awdz()bd Onenwtglr molsﬁ3 mzkes of radio
s, g reputation. ’'s R

Rib Lake, Wis. AP e el

WANTED—Urgently needed: Manuals, like
Rider, RCA and GE manuals 1926-1942.
W1 buy, trade, or state your terms, 20th
Century Radio Service, 412 N. 7th St.
Paducah, Ky. ’

SITUATION WANTED—Summer, April

Sept. Radio operating, code sneeé 3.’? wpg:’
on mill or teletype. Hold Radiotelegraph
2nd, Amateur Iicenses. 2 years’ experience
FO(% 2 yours AACS. Prefer central U. S.
'g. mksmbem, 715 11th St., Rapid City,

FOR SALE — First 7 volumes Rider's
manuals. Unabridged, full editions, (Flno
;g;ge. like new. E. C. Entler, Bonaparte,

o

ACTUAL SIZE

Type 68P Capacitors
. . . Ranges from
.001 mfd. 400V to
0.5 mfd. 100V.

FOR SALE-——Rider's auto radio manuals
1 and 2, $2.50 each; Index for many Rider
manuals, «50¢ to $1; 250 small assorted
radio parts, $15. Beacon Radio Service,
142 E. 4th St., 8t. Paul 1, Minn.

FOR SALE—Model 803 R.C.P. tube and
set tester with built in roller tube chart.
Edw. Kiloeh, 7811 8. Ridgeland Ave.,
Chicago 49, IIL

WANTED—$-12-32 V., windcharger and/or
gasoline motor-generator. Also want kero-
sene operated refrigerator. Cash or trade
Have very large stock of radio parts and
tubes suitable for radio kits. A. G. Keller,
1975 Sedgwick Ave., Bronx 53, N. Y.

FOR SALE—The following tubes: 31—85¢ ;
33—86¢: 35—65¢; 37—4T¢; 38-—T8¢;
39/41—65¢ ; 485—31.32; 6A4—$1.08; 6A5—
$1.93. Better price if all bought by same
party. E. . Shannon, c/o Karotkin
Furniture Co., 221 W. Commerce St., San
Antonio, Texas.

SELL OR SWAP—Late NRI oourse, $50.
or will trade for signal generator or other
test equipment. Also one luminous gas
transformer, 110V-12,000V sec., 24MA, $10
or trade. R, Howe, 76 High St., Somers-
worth, N. H,

YOUR OWN AD

The Sprague Trading Post is
a free advertising service
for the benefit of our radio
friends. Providing only that
it fits in with the spirit of
this service, we'll gladly run
your own ad in the first
available issue of one of the
six radio magazines in which
this feature appears. Write
CAREFULLY or print.
Hold it to 40 words or less.

Send your ad to Dept. §-47
SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

(Jobbing distributing organization for products of the
SPRAGUE ELECTRIC COMPANY.)

RUN HERE FREE

Confine it to radio subjects.
Make sure your meaning is
clear. No commercial adver-
tising or the offering of mer-
chandise to the highest bidder
is acceptable. Sprague, of
course, assumes No responsi-
bility in connection with
merchandise bought or sold
through these columns or for
the resulting transactions.

7 WHAT'S THIS AB

See us at BO‘OTH

time electronic assemblies. . . .

But, even more important, they offer concrete evidence
of what you can expect from Sprague in the future. No
manufacturer was called upon to engineer as many unique
capacitor types for war equipment as was Sprague. The
Type 68P Midgets are the first of these to be converted
for everyday service and amateur radio use. Many more

are coming.

Look to Sprague for the newest—and the best!

FOR SALE—Radio Amateur’s Handbook,
Collins, $1.50; Understanding  Radio,
Watson & Welch, $2; Electrical Engineer’s
Handbook, Pender, $4; Radio Engineering,
Terman, $4. Dans Radio Shop, 4355 8.
Honore, Chicago, Ill.

WANTED—New or used 25B8/GT tube in
good oondition; Rider's No. V. Davis
Radio Service, Luverne, Minn,

WANTED--Urgently needed: 1—117NT7/GT
and 3A8/GT tubes. Will pay cash, all in-
quiries will be answered. C. B. Cooper,
53 Rhyl Ave., Toronto, Canada.

FOR SALE--Supreme 561 signal gener-
ator; Silver vomax 900 VTVM, both unused
and practically new. Will sell the two
together for $170. K. E. Stewart, 301 E.
Lee St., Meberly, Mo.

FOR SALE—Two-post record changer, in
homemade cabinet wlith cover, $12.50;
Simpson 215 multi-meter, $25. Richard E.
Holbrook, 7 Vine St., Montpelier, Vt.

FOR SALE--Mallory Radio Service En-
cyclopedia, 5th Ed., $1.35; 1942 Supreme
Radio Diagrams, VoL 5, $2. Both for $2
postpaid. A. A. Ghirardi’s 972-page Radio
Physics Course, $3.25 postpaid. John M.
Hash, o/o J. H. Blalr, Sprague, W. Va.

WANTED-—Tubes, transformers, etc., for
popular radics. Will trade new $35 Kodak

mm camera 2.5 lens, range finder,
Camera will take 35 mm pletures in
natural color, black and white. John A
King., Route 3, Kinston, N, C.

SELL OR SWAP—Phileo signal generator,
good condition. Will trade for battery
operated signal generator in good condi-
tion. Marlin Sigler, Shady Grove, Ky.

SELL OR. SWAP — Electrical supplies,
wire, meters, bocks for books by Stein-
metz and Jullus Berg’'s '‘Electrical Engi-
neering.”’ Also want A-C voltmeter and
ammeter. Have to trade meters, toggle
switches, rubber multi-cords, etc. C.
Iéigligfera, 353 E, 84th St., Los Angeles,
3 .

FOR SALE—Supreme set analyzer 550 in
excellent condition, $37; new Solar con-
denser _analyzer CE-160, $52. Tony
Zuceo, 3rd St., Cresson, Pa.

FOR SALE-—Clough-Brengle A-C bridge
230-A. Checks ecapacity 2 mmf. to 200
mf., power factor, leakage, resistance, 2
ohms-20 meg. TFurns ratio in excellent
condition. $28. Joseph Barreca, 233 E.
5th 8t., New York 3, N. Y.

FOR SALE OR TRADE—I am a crippled
radio beginner, DeForest student C3164.
Will trade rubber stamps for radio maga-

OUT MIDGET
, TUBULARS?

There’s more about the new line of Sprague Type 68P
Midget Tubular Capacitors than appears on the surface:

They're the smallest, most dependable midgets yet
offered for normal applications. They're the direct result
of Sprague engineering experience in developing capac-
itors for the famous VT fuse and other miniature war-

9 at the Chicago Show!

FOR SALE-—Tube tester and volt-ohm-

milliammeter. New. Mahegany cagse. James
W. Hoehins, 212 Middlefleld Rd., Palo
Alto, Calif,

FOR SALE—Supreme 506-C, Weston 682,
tube testers. Excellent condition, very
reasokabla, Also sig. tracer with *“B™
minus 22%, 4% V, plus 45,

Service, Rock Valley, Iowa.

FOR
list.
Horm’s Radie, 4749
Angeles 16, Calif.

SALE—Philco batteries, 30% off
P60-A-110; P87; 60A-4FG; 41-A40.
W. Adams, Les

SELL OR SWAP—311/CTs in original

cartons. Cost $16.50 each. For use in
David Borgen Diathermy units. Dave
Otts, Moses Lake, Wash.

‘scope  trans-

WANTED — High-veltage
former like in “TAB’ snd Standard Parts
Co. ads in Radio News. Have Hickok 2’/
’scope chassis, repair parts or eash for this
transformer. Geo. T. Kell, Huntress Radlo,
840 Cottonwood, Freeport, IN.

WANTED—Solar capacitor, resistor bridge
CC-1-00 or Solar cap. analyzer CE-EXAM-
ETER. Will trade BSpeeo sig. tracer
STAP, STP probe included. Dean E.
Hull, Box 212, Philadelphia, Miss.

SWAP—Talkaphone recorder, record player;
Operadio 50 watt, 6€V-115V amplifier
with record player. Want Hallicrafter SX-
28A; Rider Chanalyst; 2 smail trans-
mitters, comm, typewriter. H. G. Hamil.
ton, 45 E. Main St., Frostburg, Md.

FOR SALE—E200 Precision sig. generator,
$55 f.o.b.; Hickok 19XD, $100 f.ob.;
both work OK, look new, used little. Radio
Craft, News, Service, 10¢ each f.o.b.
T, Wojoiechowski, 2887 Fulton St., Brook-
Iym 7, N. Y.

FOR SALE—G.E. UM-3 unimeter, 0-2500
V, A.C, D-C, 0-1 megohm, 0-16 amp.
D-C, used 2 months, $30; General Indus-
tries 78 rpm recorder, playback unit, never
used, $22 f.o.b. E. Kuligowski, 192 Henry
St., Brooklyn 22, N. Y.

SELL OR SWAP—CQ5 recorder; test in-
struments; spare parts; few used tubes,
Send card for list. Want Meissnar sig.
shifter. Oscar E. Hager, 1817 Chadbourne,
El Paso, Texas.

FOR SALE — Replacement coils, Grunon
fields—28435, 27213, 29042, 29242, 29506,
29697, 29726, 29758, 20768, 29774, 29778,
29783, 29786, 29964, 31279, Lamey's Radio
Service, 407 Coneord Ave., Monroe, N, C.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U. 8. Pat. Off,
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Radio Clinic has all fifteen RIDER MANUALS

VOLUME XV-—JUSTOUT!

2000 poges, plus 150 page ‘'How It Works™ Book
$18.

Volumes XIV to Vil {each volume}.

The Radio Clinic, with two stores
on Broc‘,crwcy in New York City,
has leng been recognized for the
high =fficiency of its radio servic-
ing deportment. Llike other suc-
cessful cperators, Radio Clinic has
always depended upon the au-
thoritative data in RIDER MAN-:
UALS to diagnose the troubles in
ailing American - made receivers
issued from 1930 to 1947 Alsc
tike thousands of others, Radic
Clinic is 3till benefiting from
RIDER MARNUAL Volume |, bought
17 year: ago!

From ne other single source is
such information available. in nc
other way can you have at your
fingertips the facts you need to
locate trowbles in any and cli
recaivers that come to your bench;
receiver schematics, voltage data,
resistance values, chassis loyouts
and wirirng, and trimmer connec-
tions.

Yolume XV, covering sets issued

during 1945, includes the exclusive
Rider '‘clcrified-schematics’’ which

break down the composite diagroms
of hundreds of complicated multi-
bond receivers into individual sche-
matics of each circuit os it exists
with each turn of the wave band os
ecuipment switch.

Also with each copy of Volume
XV is included the 150 page “'How
It Works'' book, a practical guide
to the theory of operation of the
new technical features in the latest
receivers. These exclusives are but
two of the many important features
in Volume XV, which also includes
all popular ""Ham'" communica-
tion receivers, Scott receivers, Mag-
ncvox RA combinations and record
player combinations.

RIDER MANUALS provide a
systematic, compact, indexed data
service, always in order, always
ready with the information you
must have for efficient, time-sav-
ing, profitable servicing. Year
after year, after year, RIDER
MANUALS keep pouring out prof-
its for servicemen.

In spite of greatly expanded
production, demand for RIDER
MANUALS still exceeds supply.
Place your order today.

JOHN F. RIDER PUBLISHER, INC.

404 FOURTH AVENUE, NEW YORK 16, N. Y.

Export Divisiom, Rocke International Corg, 13 E. 40th i,

New York City. Cable ARLAB

Volume Vi

Abridged Manuals | to V (one volume)....
Record Chongers ond Recorders. ...

......... 15.00
................. 11.00

00 complete

17.50
9.00

OTHER RIDER BOOKS

Inside the Vacuum Tube
Sotid concept of H’-eory
and operation

Provides foundation for
understanding

Radar
Entertoining, revealing,
in lay longuoge . .

The Cathode Ray Tube
at Work
Accepted authority an
subject . .
Frequency Modulcflon
Gives pnncrples of FM
radio =
Servicing by Stqnol
Tracing
Basic method of rodio
servicing . ¢
The Meter at Work
An elementary text on
meters
The Oscillator of Worl
How to use, test and
repaifr . . . . . .

$4.50

Understanding Mlcrowaves

6.00

1.00

4.00

2.00

2.68

2.50

Vacuum Tube Yoltmeters
Both theory and practice $2.50

Autometiz Frequency
Control Systems
—aiso automatic ?uning
systems. = T -

A-C Calculation Charts
Two to five times as fast
as slide rule . .

Hour-A-D :y-wnh-llder
Series—
On ‘'Alternating Currents
in Radio-Receivers'”
On "“Resonance &
Alignment’’
On ''Automaotic Volume
Control”
On "Dt Vaoitage
Distribution’”

1.75

7.50

$1.25 each

This new Rider Bock,
soon to be announced,
will be of lasting use-
ulness to everyone in-
terested in any phose
af rodie.

RIDER MANUALS

MEAN SUCCESSFUL SERVICING

SERVICE, APRIL, 1947 °
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From the very beginning, the history of Radiart has been closely allied with modern vibrator
development. Back in 1932 this company, foreseeing the need for a complete line of correct
replacement vibrators, was the first to design such a line and to place it on the market. Radiart
pioneering may also be credited with many revolutionary changes in vibrator design. Floating
center reeds, all-riveted assembly and hermetic sealing through the famous Red Seal process. ..
all are exclusive innovations which came into being through Radiart research. Today over 76%
of all popular replacements are serviced by 12 Radiart vibrators and more than six million of

these units have been sold.

In 1936 Radiart developed the first streamlined aerial to match existing car
contours. The first truly waterproof aerial; the first all-metal anti-rattler design
and the new Plasti-Loom Lead were all evolved by Radiart engineers and did
much to increase public acceptance for this type of equipment.

There has never been any change in Radiart’s original policy of quality
manufacture. The same high standards still govern Radiart production
and are your assurance of obtaining a product which is as perfect
as modern methods of engineering and manufacture can make it.

i s e

RADIART, CLEVELAND, OHIO

o e

ELECTRONIC DISTRIBUTOR AND - o
INDUSTRIAL SALES DEPARTMENT

6 ® SERVICE, APRIC, (947
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4 %@“n's A‘!J'ensen SPE

TYPE “RD"

REPRODUCER
NO.

STOCK
NO.

CABINET
NO

SPEAKER
NO.

IMPEDANCE,
OHMS

RD-122
RD-151
RD-152
RD-153

ST-159
ST-160
$T-161
§T-162

D121 JCP-40
D-151 HNP-51
D-151 JAP-60
D-151 JHP-52

6-8
500-600
500-600
500-600

TYPE “‘RA™

ST-134
ST-136
ST-138
$T-139

A-121
A-15]
A-151
A-151

JCP-40
HNP.51
JAP-60
JHP-52

6-8
500-600
500-600
500-600

TYPE *

D"

STOCK
NO.

SFEAKER

SIZE

DIMENSIONS

HEIGHT

WIDTH

ST-156
$7-157

12/[
15"

27 7/.l’
27 %"

K74
31 %ll

TYPE

“A”" (Finished)

8”
12”
15"

24"
27//
32%”

]8”
243%"
27 %"

TYP

E “A"” (Unfinished)

8”
12”
15”

24"
27”7
32 J/.II

18"
243/‘”
27 %"

%

JENSEN MANUFACTURING COMPANY

6621 SOUTH LARAMIE AVE.,

CHICAGO 38, U. S, A,

IN CANADA: Copper Wire Products Ltd., 11 King St. W,, Toronto, Ont,

®*Trode Mark Registered

SPEAKERS

WITH A””gaS

WWW. americanradiohistorv.com
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Model 2403 Volt* Ohm - Millammeter

29,000 0hms

pervolt D.C.

pato™®

Spect

NEW “SQUARE LINE”metal case,
attractive tan “hammered’” baked-
on enamel, brown trim.

V PLUG-IN RECTIFIER

Replacement in case of overloading
is as simple as changing radio tube.

V- READABILITY

The most readable of all Volt-
Ohm-Milliameter scales—5.6 inches
long at top arc.

VvV RED ¢ DOT LIFE-
TIME GUARANTEE

te avainad

on 6” instr
defects in workmanship and ma-
terial.

New ENGINEERING o New DESIGN
New RANGES o

(30 RANGES)

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ochms per volt.
5 A.C. 0-10-50-250-500-1000 at 1000 ohms per volt.
Currents 4 A.C. 0-5-1-5-10 amp.

6 D.C. 0-50 microamperes—0-1-10-50-250 milliamperes—0-10 amperes
4 Resistance 0-4000-40,000 ochms—4-40 megohms,

6 Decibel —10 to +15, +29, 4-43, +49, 4-55.
Output Condenser in series with A:C. volt ranges.
Model 2400 is similar but has D.C. volts Ranges at 500G ohms per volt.

WRITE FOR COMPLETE DESCRIFTION,

ottt Tripletl @

ELECTMCAL INSTRUMENT CO. BLUFFTON, OHIO

8 * SERVICE, APRIL, 1947
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Where Do YOU Go From Here?

CRE!l Streamlined, spare time training is the DIRECT

COURSE to that Secure, GOOD-PAYING JOB You Want

NEVER was there such widespread opportunity as exists
today in every field of radio-electronics. Not only are
there countless new jobs . . . but more jobs with good
salaries. The demand, howaver, is far beyond the num-
ber of radiomen gqualified to fill these positions.

You may have “gotten by” up to this point. But if you
want o progress with the industry . . . if you want an im-

portant, good-paying position and the security that goes -

with it—you must acquire up-to-date technical tra.in%ng.

No marter if your interest lies in broadcasting, aviation,
manufacturing, television or radio service, or in any
of the many other radio-electronics applications that are

If you bave bad professional or amateur radio experience
am{ swant to make more money, let us prove to you we
bave tbe training you need to qualify for a radio jok. To
belp us intelligently answer your inquiry—PLEASE STATE
BRIEFLY YOUR BACKGROUND OF EXPERIENCE,
EDUCATION AND PRESENT POSITION.

VETERAMS! CREl TRAINING AVAILABLE UNDER THE

Capitol Radio Engineering Institute

An Accredited Technical Institute

DEFPT. S-4, 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C
Branch Offices: New York {7): 170 Broadway e San Francisco {2): 760 Market St.

6. L

open today . . . you can enroll with CREI confident that
this high-calibre, professional, practical radio-electronics
engineering training will give you proper and sound
qualifications for the field of your choice.

Decide today “where YOU will go from here”. You
can assure your future security . . . end the threat of
competition challenging you for your job. CREI is pre-
pared to train you for a better place in this new world of
electronics. Mail the coupon today for details of the
CREI self-improvement program. Yes, a 3¢ stamp can
result in more security . . . a better job . . . happiness.
Write now.

Mail Coupon for FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Rd., N. W., Dept. 8.4, Washington 10, D.C.
Gentlerten: Please send me your free booklet, ''CREI
Training for Your Better Job in RADIO-ELECTRONICS,
together with full details of your bome study training.
1 am aitaching a brief resume of my experience, education
and present position,

CHECK {1 PRACTICAL RADIO ENGINEERING
COURSE [ PRACTICAL TELEVISION ENGINEERING

NAME

BILL!

[ 61 ) S ZONE........ STATE. ...
3 I am entitled to training under the G.I. Bill.

SERVICE, APRIL, 1947 * 9



SYLVANIA NEWS

RADIO SERVICE EDITION

APRIL

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1947

RADIO SERVICEMEN! SYLVANIA'S GOLORFUL
NEW CLOCK BIG AID IN SERVICE SALES

Specially Designed Famous-Make Clock Identifies
Quality Stores Stocking Sylvania Tubes

Lo

@ Bright white fuce o
black numerals!

@ Minute cln.d' hour
hands in black ...
unique second

hand in attractive
red!

@ The words “RADIO
SERVICE"” in green
and black. The word
_“SYLVANIA” in iden-

tifying green!

" Fifteen-inch diameter! @

Radio tube in silver @
and black...design
of carton in famil-
iar green and

black!

Telechron move- @&

ment sealed in

oil; case in brown
crinkle finish with
silver-colored rim

Once you place this big, colorful Telechron elec-
tric clock —with its “Radio Service” face—in your
window, you’ll have an attractive sales aid that
identifies your business . . . every second of the
day ... as carrying the finest line of tubes made.

Through far-reaching advertising campaigns,

your customers are being advised of the advan-
tages of placing Sylvania “quality-controlled”
radio tubes in their equipment. By displaying
this on-the-spot sales help you’re telling them you
sell these highest quality tubes. Get this wonder-
ful sales aid now!

ORDER FROM YOUR SYLVANIA DISTRIBUTOR or write SYLVANI4 ELECTRIC PRODUCTS INC., Emporium, Pa.

SYLVANIAW ELECTRIC

MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

10 * SERVICE, APRIL, 1947
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SERVIGE

(See Front Cover)

/PHONO Receiver

(TO INPUT SWITCH) (TODIODE - 65Q7)

{TO SGREEN GRID- 6VEGT)

‘ 4
Y
______ N
|
%‘;4 &1 |ooe =
SPKR

Fig. 1.

AN A-M/F-M PHONO model with many
circuit innovations appears on the
cover tnis month; Bendix 847B two-
band eight-tuber.

In the f-m tuned r-f section a high-
gain miniature 6AGS is used. This is
fed by a direct-coupled f-m doublet
contained within the cabinet. The
tuned input circuit is coupled to the
6AGS grid through a 45-mmid capaci-
tor across a l-megohm resistor from
the ave bus. Another tuned circuit
feeding the first detector is tapped
down to reduce loading and is shunt
fed by the r-f plate through 15 mmifd
across an r-f choke.

A 7F8 high G, dual triode serves
as a first detector and oscillator for
both i-m and a-m. To cover the broad-

cast band, a push-button circuit is used
with a capacitive tuned detector and a
shunt inductor-tuned oscillator. A
grounded-grid type Hartley oscillator
with the grid grounded through a 100-
mmfd capacitor serves both bands, in-
jection being obtained by connecting
cathodes through 680 mmfd. A cath-
ode bias, through a 1,800-ohm resistor
on the detector, is supplemented by a
grounded 1-megohm grid leak on f-m
and avc on a-m.

In the a-m input appears a low-
impedance loop and provision for an
external-antenna. A 330-ohm resistor

1A more complete analysis of the ratio de-
tector system will appear in the JMay issue of
SERVICE.

The a-m modnlator and first audio, power amplifier, and rectifier portion of the circuit shown on the front cover.

is shunted across the loop which is
direct-coupled to an iron core antenna
transformer.

The discriminator circuit employs a
6HO6 as a ratio detector. Its design is
different from the standard tvpe of
discriminator in that the cathode of
one half of the diode and the plate of
the other half are connected across the
secondary of the discriminator trans-
former.

The first detector is resistance cou-
pled to either a double-tuned 455 kc
a-m i-f transformer or a single-tuned
10.7-mc f-m i-f transformer acting as
an autotransformer. The coupling
capacitors are 100 mmfd for f-m and
01 mfd for a-m. A 6-mmid capacitor,

(Continued on page 35)

Fig. 2. Voltage data for the Bendix 847B. In making thesec measurements the signal input was zero; voltage control minimum; socket voltage/resist-
ance to common ground, d.c 20,000 ohms-per-volt and a-c 1,000 ohms-per-volt.
AM DEMODULATOR 8 POWER
F IR EIGME CONVERTER 12 1F amp 28 [F AMP FM DEMODULATOR 15 AUDIO AMP RECTIFIER
BAGS o 3 7aM7 7867 6HE €507 6V6GT 5Y36T
—&2 2i0 . 800 _0__ 20 278V AC NC
H e K zzsuzco Y 250;& zux Gz
M 120V "o,
290K Zagx 5K TS ’9(; asox 245x
ARG ﬁ 63
FE)— Zaax Ja‘—‘" o) M- —
2 o s *2_po0
[ o

wWWW-americanradiohistorv.com
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Servicing Helps

OSCILLATOR COIL TRACKING

CONSIDERABLE DIFFICULTY is often ex-
perienced in getting replacement oscil-
lator coils to track, particularly where
the oscillator tuning capacitor is
smaller than the r-f section. The prob-
lem is caused by the exacting design
of the original oscillator coil. This
involves such factors as the distributed
capacity inherent in the coil. In the
replacement coil it is usually quite
difficult to duplicate the original char-
acteristics exactly. Therefore, when
replacing this coil, some compromise
1s necessary.

Best results are usually obtained
when a coil with a slug tuner is used.
This type has very low distributed
capacitance, and may be compensated
more easily.

Three points on the dial are usually
used for alignment. These are a low
middle, and high frequency. Suggested

TUNING
CAPACITOR

12 ® SERVICE, APRIL, 1947

frequencies are 350, 1,000 and 1,500 kc.

The dial is first turned to 1,500 ke,
and the oscillator slug is set for this
frequency without adjusting the oscil-
lator trimmer capacitor. The r-f trim-
mer, however, is adjusted. The dial
is then tuned to 550 ke, and the devia-
tion in frequency is noted. 1f the
actual frequency at this point on the
dial is found to be, say, 530 ke, then
the inductance of the coil is too high.
The inductance of the coil should then
be reduced and the oscillator trimmer
capacitance increased so that the re-
ceiver still tunes correctly at 1,500 ke.
The process is then repeated until both
550 and 1,500 kc are both received cor-
rectly. A check should then be taken
at 1,000 kc to check the accuracy of
the tracking. A 3-kc error is not con-
sidered high.

If the foregoing procedure doesn’t
solve the problem, two other methods
can be used. One involves the use of

Fig. 1 (left). A typical adjustable-coil oscillator

section of a receiver where coil-capacitor tracking

is achieved by first aligning the coil with the

tuning capacitor at the high frequency end, and

then checking at the low-frequency end. Then

the inductance is adjusted at the low-frequency
end, and the trimmer at the high end.

Fig. 2. Where other methods fail, the inclusien

of a series trimmer may help. This is inserted

in series with the ground end of the oscillator

coil. Trimmer, usually a very high capacitance

on the order of 1200 mmid or more, is adjusted
at the low end of the dial.

Fig. 3. View of an f-m dipole and its mounting.
In detailed drawing at left appear the construc-
tional features of the dipole antenna.

(Courtesy Bendix Radio)

a series trinumer, if none is used in the
receiver, inserted as shown in Fig. 2.
It has its maximum effectiveness at
the low-frequency end of the dial
This trimmer should be a high capaci-
tance, on the order of 1,200 to 1,600
mmid.

The other alternative is to change
the i-f irequency. If the actual tun-
ing range is wider than the calibrated
dial, decreasing the i-f frequency will
tend to bring the two in line. The
inverse is also true.

F-M ANTENNA INSTALLATIONS

WITH F-M RECEIVER production in-
creasing daily, and models becoming
available for immediate purchase, the
Service Man will soon find himself
with a crowded installation calendar.
This will be particularly true for those
installations in the rural or skyscraper
areas where reception difficuities will
Jdemand a properly-installed external
dipole antenna.

In preparing for the installation,
several factors must be coasidered.
For instance, since a high antenna will
provide improved reception, a suitable
high-mounting site should be sought.
The site should be at least five feet
from any object, such as roofs, chim-
neys, and trees. It will also be best if
there is an open space between your
antenna and the area of transmitting
stations.

In addition, both antenna and trans-

ADJUST.
[L0]




Oscillator Coil Tracking; F-M Antenna Installa-

tions; Replacing Electrodynamic with P-M

Speakers;

Service Hints For Firestone, Meck,

Knight and G. E. Models

mission line should be kept away from
metallic structures because their effi-
ciency may otherwise be affected.
(Since any transmission lire is subject
to some attenuation (weakening of the
signaly, the leadin must be as direct
and slort as possible. Surplus trans-
mission line should not be folded or
looped, but cut to proper length, and
unusued section discarded.)

Since direction is of utmost impor-
tance in f-m, the antenna must be so
placed that the dipole members will be
about broadside to the area of trans-
mitting  stations.  However, where
possible, the position giving best re-
ception should be determined by ex-
periment rather than merely placing
broadside to the transmitting station.
This may be done by temporarily con-
necting the dipole to an f-m receiver
and listening to the desired stations as
the antenma is rotated.

(Data Courtesy Bendix Radio)

REPLACING ELECTRODYNAMIC WITH
P-M SPEAKERS

THE IMPROVED TYPES OF P-M speakers
recently announced have prompted
wide application of the units in midget
and console receivers.

The new types of p-m speakers are
also excellent for replacements of the
older electrodynamic types, since they
provide a strong and more uniform
field {for improved signal), eliminate
hum troubles and minimize problems
caused by heat in field coils of the e-m
speakzars,

In view of this trend, one manufac-
turer” has prepared data revealing how
Service Men may use the newer p-m
speakers in place of the e-m speakers;
Figs. 4 and 5.

In Fig. 4 appears the conventional
hockup for a field dynamic speaker
wita a 450-ohm field, and in Fig. 5
appears the replacement-speaker cir-
cuit. A 1,200-ohm resistor is used to
replace the 450-ohm field. Where a
capacitor is connected from plate of

output tube to ground, the capacitor
should be run to rectifier cathode, not
ground. The cathode seli-bias re-
sistor of the output tube should not be
bypassed. Where there is a capacitor
irom grid of output tube to ground, or
from plate of preceding tube to ground,
the capacitor should he removed.

Wright, Inc.

IMPROVING V-C RESPONSE
(Firestone R-178)
ON FirestoNE Avuto skt R-178
chassis (Stewart-Warner), and others
of this series, it is often impossible to
decrease volume sufficiently with vol-
ume control turned full counter-
clockwise. This is not due to a de-
fective control, hut rather to an open

Figs. 4a (above) and b (below). In a, we have
a conventional hookup for a 450-ohm field dy-
namic speaker. A p-m replacement circuit is
shown in b. Ci1 and Ceg, in both circuits, are
filter capacitors. Where there is a capacitor from
the plate of the output tube to ground, the capac-
itor (Cy) should be brought to the rectifier cath-
ode. The cathode sclf-bias resistor of the output
tube should not be bypassed. Where a capacitor
has teen connected from grid of the output tube
to ground, or from the plate of the preceding
tube to ground. the capacitor should be removed.

(Courtesy Wright, Inc.)

{

OYNAMIC

RECTIFIER OUTPYT TUBE

OUTPUT TUBE

RECTIFIER

PeM SPEAKER

electrolytic bypass capacitor from the
6Q7 cathode to ground.

INTERMITTENT GROUND
(Meck-1946 Models)

SoME OF THESE MODELS use a fibre
and metal fastener to secure line cord
to the chassis. The metal on this fast-
ener often grounds resistor intermit-
tently when cord or set is moved,
causing noise. To remedy, move af-
fected parts aside or remove fastener
and knot line cord.

o o *

DIAL-DRIVE RUBBER REPLACEMENT
(Knight EA10866)

To REPLACE THE opD-S$1ZED dial-drive

rubber on this model, remove the old

rubber, and put service cement on the

inside of a 14" rubber screw-on feot

or bumper, and force on tuning shaft.

REMOVAL OF PILOT LAMP
(G.E. 100)

To Securk THE pilot lamp so that it
does not work loose in shipment or
operation, the factory was instructed to
use a drop of glyptal cement between
the base and socket. It has been found
in a number of cases that the quantity
used was excessive, making it practi-
cally impossible to remove the pilot
lamp. If this condition is encountered,
repeated applications of acetone or nail
polish remover between the lamp and
socket will soften the cement suffi-
ciently to permit removal.

OSCILLATOR ADJUSTMENT
(G.E. 250)

A QuanTiTY OF RECEIVERS was
shipped with the oscillator adjustment
plug not locked after alignment, caus-
ing the low-frequency calibration to
be considerably in error and reducing
sensitivity at this end of the band.

The oscillator adjustment (adjacent
to first i-f transformer), should be re-
aligned as described in the service data
sheet, ER-S-250, locknut should then
be tightened.

Incidentally, it is important that
the battery filler cap be sufficiently
tight so that the washer is com-
pressed, otherwise battery acid will
leak out and damage the set. The
washer should be replaced when the
cap is removed. Service Men should
note that possible thread burrs may
prevent the cap from being tightened
completely. A screwdriver should be
used to tighten the cap.

SERVICE, APRIL, 1947 ¢ i3



| MTOR mainlenance and repair

Fig. 2. Components used in a series motor that
appears in vacuum cleaners, mixers, reamers, ctc.

(Counrtesy G. E.)

THe UNIvVERSAL MoTor which can be
operated on either d-c or single-phase
a-c at approximately the same speed,
is the most commonly used type of
household appliance motor.  These
niotors have a high starting torque and
a variable speed characteristic, and
since they run at a dangerously high
speed without a load, they are usually
built into the device they drive.

Construction of the Universal Motor

The main parts of the universal
motor are: (/) frames; (2) field core;
(3) armature; and (4) end plates or
hrackets.

The frame is a rolled steel, alumi-
num or cast iron shell and large
enough to hold a ficld core lamination
snugly, The field poles are generally
held in the frame by means of through
bolts. Very often the frame is con-
structed to form an integral part of the
machine it supports.

The field core, shown with other
components of the motor in [Fig. 2, is
constructed of laminations which are
tightly pressed together and held to-
gether by rivets or bolts. Laminations
are designed to contain Hoth field poles
of a 2-pole motor; Fig. 3.

The armature, shown in Fig, 4, con-
sists essentially of a laminated core
having either straight or skewed slots
to hold the armature winding, and a

14 o SERVICE, APRIL, 1947

by ROBERT ROSENBERG

Instructor in Armature
Winding and Motor Repair
George Washingtfon
Vocational High School

.

commutator to which the leads of the
windings are connected. Both the
core and the commutator are pressed
on the shaft. As in other motors the
end plates are located on the ends of

Neighborhood Service Shops are rap-
idly becoming the repair center for
small household appliances, such as
food mixers, vacuum cleaners, drills,
sewing machines, ete. With many of the
appliance breakdowns caused by faults
or defects in the electric motor, it is
naturally important that the Service
Man be very familiar with motor design
and operation and the methods required
to locate and repair the troubles.

We have thus arranged for a series
of articles on this vital subject by
Robert Rosenberg, author of the book,'
“Electric Motor Repair,” the first in-
stallment appearing in this issue. Pre-
sented is a complete analysis of motor
construction and operation, and me-
thods and accessories used to locate
and remedy the fault or defect.—Ed.

1Murrav Jill Books, Inc.

wWwWw americanradiohistorv.com
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Fig. 1. A typical series-wound motor, as applied

to a portable electric drill.

the frame and held in place by screws.
The plates house the bearings, usually
of the ball or sleeve types. *

Many universal motors contain an
end plate which is cast as part of the
frame, and only one plate can be re-
moved from this type of motor. Brush
holders are usually bolted to the front
end plate, as illustrated in Fig. 5.

Universal Motor Operation

The universal motor is so con-
structed that when the armature and
field coils are connected in series and
current is applied, the magnetic lines
of force created by the fields will react
with the lines of force created by the
armature and cause rotation. This is
true regardless of whether the current
is alternating or direct.

Dismantling the Motor

Before a universal motor or any
motor is disassembled, it is extremely
important that the end plates and frame
he marked so that it may be reassem-
bled properlyv. This may be done by
making one ceuter punch mark on the
front or commutator end and adjacent
fiame, and two center punch marks on
the back plate and adjacent frame. It
is also important to inspect the motor,
before it is dismantled, for such me-
chanical troubles as broken or cracked
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Figs. 3, 4. 5 and 6. TIn Fig. 3. we cec how lam-
inations are designed to contain field poles for a
2.pwle motor. An armature is shown in Fig. 4.
Brushholders bolted to front end plate are shown
in Fiy. 5. One way in whick field coils are
secured to a core is shown in Fig. 6.

end plates, badly bent shaft, broken or
burned leads. The bearings should
also be tested for defects, as will be
described later. Tt is also important
to record whether or not the shaft of
the armature can be turned without
difficulty. After these tests have been
made, the motor may be dismantled,
being careful to first remove the brush
springs and caps, and other parts
which may have to be removed before
the end plates are taken off. All parts
should be placed in a container so that
they will not be lost. When the boits
and screws, which hold_ the motor to-
gether, are taken off the end plates and
armzture should be removed, leaving
the felds in view.

The Field Coils

Nearly all universal motors are two-
pole machines and therefore have two

tield coils. The field coil windings con-
sist usually of several hundred turns
of small sized enameled wire.

In Figs. 6 and 7 appear several ways
in which the field coils are secured to
the core. When removed from the
core, the coils have the shape shown
in Fig. &

Quite frequently new tield coils must
be made because the old ones are
burned or shorted. In making field
coils the old coils are removed from
the core and then the tape which binds
the turns together is removed. The
wire size and number of turns in euach
coil should then be recorded. The coil
is then flattened, Fig. 9, to make a
form for the new coil. A piece of
wood is then cut to the dimensions ot
the inside of the coil to provide a form
on which the new coil will be wound.
To facilitate removal of the coil after
it is wound the sides should be taped
slighily. To hold the coil in position
while winding, two sidepieces must be
bolted to the frame, as in the assembly
view of Fig. 10. The coil is wound hy
placing the irame in a small lathe,
winding machine or other similar de-
vice, and winding the proper number
of turns of the right size of wire on
the frame. The coil should be tied up
before removing, using the slits cut in
the sidepieces as guides.

Flexible leads are spliced to the ends
of the coil. The coil is then taped as in
Fig. 11, with cotton tape, and painted
and placed in the core. If the coil fits
tightly, you must avoid scraping the
corners of the core otherwise the wires
may ground or break.

Connecting Field Coils and Armature

The field coils of a universal motor
are connected in series for opposite
polarity. This means that one pole
must be north while the other must be
souti. There are several ways of de-
termining whether correct polarity has
been obtained.

In one method, Fig. 12, the coils are
connected in series and a low voltage
is applied. The head of a nail is placed
against one pole. If the polarities are
correct the other end of the nail is at-
tracted to the next pole. Tf incorrect
it is repelled.

In another test method a compass is
used. The coils are connected in series
as before and a low voltage direct cur-
rent applied. A compass is placed
near a pole on the inside of the motor
or alongside the field coil. A notation
is made of the pole to which the needle
points. When the compass is moved
to the next pole, the other end of the
needle should be attracted. If the same

Figs. 7, 8, 9, 10 and 11. A method of mounting
a field coil to a core is shown in Fig. 7. Shape
of coils when removed from core is shown in
Fig. 8. In Fig. 9 appears a flattened coil which
serves as a form for a new coil. In Fig. 10 is
an assembly view showing coil in mounting posi-
tion with side pieces bolted to frame. A coil
taped with cotton tape appesrs in Fig. 11.

end of the needle is attracted the leads
of the pole have to be reversed.

As stated previously most universal
motors are two-pole affairs. In these
types both field coils are connected in
series, and then in series with the
armature, as shown in Figs. 13 and 14
These illustrations show that one line
lead is brought irom the armature and
the other line lead from the field.

Another method of connecting the
universal motor is shown in Fig. 15;
the armature is connected between two
field coils. The end of the first field
coil is connected to one side of the
armature, and fhe other side of the
armature is connected to the next field
coil.

Reversing the Universal Motor

In a universal motor the direction of
rotation is changed by reversing the
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flow of current through either the arni-
ature or field coils. The usual method
is to interchange the leads on the
brush holders; Fig. 16 shows a motor
connected for one direction, and Fig.
17 for the opposite direction.

On many universal motors, espe-
cially those in which the brush holders
cannot be shifted, reversing the rota-
tion will cause severe sparking at the
brushes, because most of these motors
are made for specific application and
are wound for operation in onlv one
direction. The only way in which
these motors can be reversed, without
causing sparking, is to relocate the
ledds on the commutator. This neces-
sitates a knowledge of armature wind-
ing which will be discussed in another
installment.

Speed Control of Universal Motors

The speed of a universal motor can
be regulated by inserting resistance in
the motor, by using a tapped field or
means of a centrifugal device.

Rvsiztance method: The speed of
small universal motors, such as those
used on sewing machines, is varied by
a small variable resistance connected in
series with the motor; Fig. 18. The
amount of resistance in the circuit is
varied by means of a foot pedal and
may consist of a carbon pile or resis-
tance wire. Another type of speed con-
trol on small size universal motors con-
sists of two small carbon blocks which
are pressed tightly together for high
speed operation. As these blocks are
slowly moved apart the resistance is
increased, less current is allowed to
flow, and the motor slows down. An
external switch separates the carbon
blocks, and when the blocks are sepa-
rated entirely, a fixed resistance re-
mains in the circuit, as shown in Fig.
19. A capacitor is used to reduce
arcing.

Tapped Field: The speed of some
universal motors is controlled by tap-
ping one field at various points, Fig. 20,
thereby varying the field strength and
consequently the speed. The field pole
is wound in several sections with dif-
ferent sizes of wire and taps brought
out from each section. In another
method nichrome resistance wire is
wound over one field pole and taps are
brought out from this. The lowest
speed is obtained when the entire wind-
ing is in the circuit, medium speed
when parts of the field is out, and high
speed when this winding is eliminated.

Centrifugal Device: Many motors,
such as those used for home mixers
have a large number of speeds. Selec-
tion is usually made by a centrifugal
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mechanisni located inside the motor,
and connected as shown in Fig. 21. The
switch can be adjusted by means of
an external lever. If the motor runs
above the speed set by the lever, the
centrifugal mechanism will open two
contacts and insert resistance in the
circuit which, will in turn, cause the
motor speed to decrease. When the
motor slows, the two contacts close
and short the resistance so that the
motor runs faster. This process is
repeated so rapidly that the variation
in speed is not noticeable. The re-
sistance is connected across two gov-
ernor contacts. Since sparking will
occur with the opening and closing of
these contacts, a small capacitor is con-
nected across them. This capacitor
not only reduces the sparks but pre.

vents pitting of the contacts.

Testing the Universal Motor

It is essential that Service Men
know how to test the armature and the
field coils for defects. The defects
usually found in the windings are
grounds, shorts and opens. A winding
is said to be grounded when it makes
electrical contact with the iron of the
motor and is usually the result of in-
sulation failure.

In test for grounds, Fig. 22, test
leads, consisting of a lamp connected
in series with a 110-volt line wire, are
used. One test lead is placed on the
commutator, the other on the shaft. If
the lamp lights a ground is indicated.
To repair a grounded winding it is
first necessary to locate the exact posi-
tion of the ground and then eliminate
it. Unless the grounded points are
visible, it may be necessary to use a
meter test set to locate the point of
ground. It is usually advisable to re-
wind a grounded armature.

A grounded field coil is located in
much the same way. A test set is
used with a lamp with one test lead
placed on the frame of the moter and
the other test lead on the field leads.
If the lamp lights a ground is indi-
cated. Fig. 23 illustrates positions

[Figs. 20 to 25 appear on page 45]
(Continued on page 45)

liigs. 12, 13, 14, 15, 16, 17, 18, and 19. In Fig.
12, we have a mcthod of determining polarity.
Figs. 13 and 14 illustrate series conmection of a
2.pole a-¢c motor. Another method of connecting
a universal motor, with the armature between
two field coils is shown in Fig. 15. How to
interchange leads on brushholders to change the
rotation direction are represented in Figs. 16 and
17. Fig. 18 shows a variable resistor in series
with a motor for speed control. Fig. 19 shows
fixed resistance that remains in circuit when
carbon blocks used for speed control are sepa-
rated entirely.



Here’s the latest addition to
the Pyramid family —an
ultra-compact, high quality,

metal-sealed, easy-to-mount capacitor!

Pyramid Type TM units are
available in a wide range
of capacity and voltage ratings,
for every application.
And, like all other Pyramid

capacitors, they’re modestly priced!

WRITE FOR LITERATURE A\
S\

PYRAMID

ELECTRIC COMPANY

JERSEY CITY 6, N. J.
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THE DEVELOPMENT OF THE 6SB7-Y
single-ended metal pentagrid converter,
with its high conversion trans-conduc-
tance, high oscillator transconductance
and mica-filled phenolic base, has per-
mitted the design of very effective con-
version circuits which are particularly
useful on f-m in the v-h-i 88 to 108-mc
bands; Figs. 1 and 2.

The tube has also proved itself
quite efficient at the lower frequencies
for a-m and h-f international broad-
cast service, Fig. 3. In circuits of this
type, a dynamic type of biasing is sup-
plied by the oscillator section, which
prevents d-c from flowing in the sig-
nal grid circuit. Here the cathode is
not at r-f ground potential. Therefore
the cathode current cut-off potential or
the voltage on grid I necessary to cut

Fig. 1 (below). A typical self-excited 88-108-me converter circuit for a
658 The C;. Cs, Cy, Cip and Cu symbols
indicate bypass capacitors; Cp, padding capacitor; and Ct, trim-

6SB7-Y, with an r-f stage.

ming capacitor.

Fig. 2 (right, top). Converter circuit for a.6SB7-Y where the signal
frequency is 108 mc and the oscillation frequency 118.7 mc.

Fig. 3. A typical a-m broadeast and intprnational broadcast circuit

for the 6SB7-Y.
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off cathode current will swing up and
down with the cathode when consid-
ered with respect to ground. Cathode
current flows during a portion of the
oscillator grid cycle. However, dur-
ing this time the potential of the cath-
ode is positive with respect to grid 3.
As soon as the cathode potential
swings through zero and into the
negative region, the oscillator grid
cuts off cathode current, and so under
this condition no current can flow to
erid 3.

On the international s-w bands an
appreciable phase shift can exist in
long cathode or grid leads. Tf this
phase shiit is large enough, there will
be a shift of the cathode voltage with
respect to the oscillator grid voltage.
Thus. hiasing action is partially lost

(Courtesy RCA) -—
RF INPUT

(Courtesy G. E.)

(Courtesy G. E.)

and we have d-c flowing in the grid 3
circuit. Such current flowing through
the avc resistance may develon a fair-
ly high hias which will appear on all
the tubes in the avc string resulting
in a serious reduction in receiver sen-
sitivity. It is important therefore that
the cathode and oscillator grid leads
are kept quite short at these higher
frequencies.

In the v-h-f bands, the foregoing ef-
fect is much inore pronounced. At
these frequencies, even 'with the
cathode tap of the oscillator coil con-
nected directly to the tube socket, the
signal grid current cannot be reduced
to zero, even when extreme care is
used to shield the input circuit from
the output circuit. Tt has also heen

(Continued on page 44)

Rg=20,000 OHMS
Rsg =12,000 OHMS
Cg 22 uf

1-F
OUTPUT

Rg=20,000 OHMS
Cg = 50 wuf



GET YOUR PROFIT-MAKING

FEDERAL SELENIUM RECTIFIERS
FROM THESE JOBBERS!

ALABAMA
Mobile—Radio Labs

ARIZONA

Phoeriz—Southwest Wholesale Radio

& Appliance Co.

ARKANSAS .
Ft, Smith—Wise Radio Supply

CALIFORNIA

Long Beach—Fred S. Dean Co.

Los Aageles—U. S. Grant Supply Co.
Radio Equipment Distributors
Radio Products Sales Co.
Radie Specialties Company
Uaited Radio Supply Co.

.Sacramento—Sacramento Electric
Supply

.San Diego—Electronic Distributors
Rudio Parts Co.

San Francisco—Leo J. Meyberg Co..

rc.
Schuyler-Wilson Co.
Zuck-Radio Supply Co.
Sante Ane—Radlo & Television EqQiip-
mant Co.

COLORADO
Denver—Inter-State Radio & Supply

.
Radio Products Sales Co.

CONNECTICUT
Bridgeport—R. G. Sceli & Co,
Hartford—R. G. Sceli & Co.

New Rritain—United Radio Stpply

DELAWARE

‘Wilmington—Radio Electric Service
Ca. of Pennsylvania

DISTRICT OF COLUMBIA

Wash‘i’;qtou—Capltol Radio Whole.

seglers

Emerson Radio of Washington

FLORIDA

Miami~Herman Radio Supply Co.

Thurow Distributors, Inc.
Jacksenville—Thurow Distributors, Inc,
Orlando—Thurow Distributors, Ine.
St. Petersburg—Welch Radio Supply
Tallakassee—Thurow Distributors, Inc,
Tampa—Thurow Distributors. Inc.
W. Pelm Beach—Goddard Distributors

Thurow Distributors, Inc.

GEORGIA
Atlanta—Concord Radio Corp.
Augusta—Prestwood Electronics Co,

1DAHO
Boise=—Craddock’s Radlo Supply

ILLINOIS
Chicago—Allied Radio Corporation

The Lukko Sales Corp.

Walker-Jimieson, Inc,

INDIANA
Anderson—Seybert’s Radio Supply Co.
Evansville—Wesco Radio Parts
Indiasapolis—Kiefer-Stewart Co.

Radio Distributing Company

Rodefield Co.

Van Sickle Radio Supply Co,
Muncle—Standard Radio Parts
Southk Bend—Colfax Co., Inc.
Terre Hayte—Terre Haute Radio

KANSAS
Wichita—Radio Supply Company’

Federal Téle

In Conadast = Federal Electric M
Export Distributors: = International Standard Electric Corp. 67 Broad St.. N. Y.

There’s an authorized jobber near
you who can supply your Fed-
eral. Miniature Rectifiers — and
give you free selling-aids that will
help you cash in on the big
market for this new component
that replaces the rectifier tube

KENTUCKY
Louisville—P. 1. Burks & Co.
Universal Radio Supply Co.
Owensboro—General Electronic Supply

LOUISIANA

New Orleans—Radio Parts, Inc.
Shuler Supply Co.
Southern Radio Supply Co.
Waither Bros. Company

MAINE
Auburn—Radio Supply Co.. Inc.
Bangor—Radio Service Laboratory. of

New Hampshire & Maine
Portland—Radio Service Laboratory of
New Hampshire & Maine
MARYLAND
Bgltimore—Kann-Ellert Electronics.

Inc,
Wholesale Radio Parts Co.. Inc.
Cumberland—Radio Wholesaler

MASSACHUSETTS

Boston—De Mambro Radio Supply Co.

Louis M. Hermar Company

Hub Cycle and Radio Co.. Inc.

Radio Shack Corporation
Cambridge—Electrical Supply Corp.

The Eastern Company
Fall River—Flint Radio Co.
Rorbury—Gerber Radio Supply Co.
Wor‘c:ester——-De Mambro Radio Supply

0.

MICHIGAN

Detroft—Ingram Distributing Co.
Grand Rapids—Milton Bursma

MINNESOTA
Minneapolis—Lew Bonn Co.

MISSOURI
Kansas City—Potter Radio Company
St. Louis—Radonics

NEBRASKA
Omaha—General Appliance Co.

NEW HAMPSHIRE
Manchester—De Mambre Radio Sup-

ply Co.
Radio Service Laboratory

NEW JERSEY
Camden—General Radio Supply Co.
Radio Electric Service Co.
of Pennsylvania
Newark—T. A. O’Loughlin & Co.
Variety Electric Company
Pertg“ Amboy—Bennett's Radio Sup-
es

Phillipsburg—Carl B, Williams
NEW MEXICO
Albuquerque—Radio Equipment Co.

L NEW YORK

Albany—Hudson Valley Asbestos Corp.
E. E. Taylor Co.

Binghampton—Broome Distributing

0.

Federal Radio Supply

Morris Distibuting Co., Inc.
Buflalo—Genesee Radio & Parts Co:

Radio Equiplxmem Corp.

Standard Electronics Co.
E!mira—Fred C. Harrison Co.

Le Valley-McLeod-Kincaid Co,
Glens Falls—Ray Distributing Co.
Hempstead—Standard Parts Corp,
New York—Bronr—Slate and Company

Brooklyn—PEenray Distributing Co.

Electronic Equipment Com-
pany. Inc

Green Radio Distributors
Hornbeam Distributing Co.

ing Company, Ltd., Montreal.

in AC-DC, Portable, Table, and
Console radio receivers.

It's the miodern way to give
better service, improve set per-
formance, get instant starting and
fonger life. . .. Get in touch with
your riearest jobber today.

Manhattan—H. L. Dalis, Inc.
Federated Purchaser Inc.
Harvey Radio Company. Inc.
Milo Radio & Electronics Corp.
Newark Electric Co. Inc.
Radio Wire Television Inc.
Radionic Equipment Co.
Stan-Burn Radio & Electronics

0.
Terminal Radio Corporation
Queens—Peerless Radio Distribu-
tors

Rochester—Hunter Electronics
Masline Radio & Electronic Equip-
ment Co.

Rochester Radio Supply Co.
Schenectady—M. Schwartz & Son
Syracuse—Broome Distributing Co..

W. E. Berndt

Morris Distributing Co.

Syracuse Radio Supply Co.
Troy—Trojan Radio Co.. Inc.
Utica—Beacon Electronics, Inc.

Electronic Lab’s & Supply Ce.

Vaeth Electric Co.

White Plains—Sound Products Co.
Westchester Electronics Supply Co.

NORTH CARGQOLINA

Charlotte—Radiotronic Distributors,

Inc

Raleigh—Supreme Radio Suppliers
OHIO
Akron—Brighton Sporting Goods Corp.

Cincénnati—Herrlinger Distributing

0.

Holub & Hogg
Cleveland—Goldhammer, Inc.
Columbus—Hughes-Peters, Inc.

Thompson Radio Supplies
Dayton—Hughes-Peters, Inc.

Standard Radio & Electronics

Products Co.

Toledo—Lifetime Sound Equipment Co.

Warren Radio Company

OKLAHOMA
Lawton—Reynolds Radio Supply
OREGON
Portland—Lou Johnson Company
Tracy & Company. Inc,
PENNSYLVANIA
Allentown—Radlio Electric Service Co.
of Pennsylvania
Ardmore—O. K. Griffith Radio
Erie—Warren Radio Company
Harrisburg—Radio Distributing Co,
Lancaster—Geo. D. Barbey Co,
Mt, Carmel—Big Boys Auto Parts Co.

Philadelphia—Almo Radio Co. .
Emerson Radio of Pennsylvania
Lectronic Research Laboratorles
Radio Electric Service Co. of
Pennsylvania

pittsburgh—Cameradio Co.
Tydings Company

Reading—Geo. D. Barbey Co.

Scranton—Fred P, Pursell

Sunbury—Big Boys Auto Parts Co.

Wilkes-Barre—General Radio &
Electronic Co,

York—J. R. S. Distributors

RHODE ISLAND
Providence—Wm. Dandreta & Co.
De Mambro Radio Supply Co.
(Branch)
W. H. Edwards Co.
SOUTH DAKOTA
Rapid City—Giraud Supply Co.. Inc.

TENNESSEE
Memphis—Bluff City Distributor Co
Nashville—Currey’s, 109 16th Ave.

TEXAS
Dalias—Crabtree's Wholesale Radio
Huey & Philip Hardware Co,
Wilkinson Brothers
Ft. Worth—Fort Worth Radio Supply

Co.
Houston—Sterling Radio Products Co.
San Antonio—Mission Radio, Inc.
UTAH
Salt Lake City—S. R. Ross
VERMONT
Burlington—Vermont Hardware Co.
Rutlend—Rutland Radio Center
VIRGINIA
Norfolk—Radlo Parts Distributing Co,
Radio Supply Company
Roanote—Leonard Electronic Supply
Staunton—Southern Electric Co.
WASHINGTON
Seattje—Seattle Radio Supply. Inc.
Herb E. Zobrist Co.
Yakima—Lay & Nord
WISCONSIN
Milwaukee—Radio Parts Co.. Inc.

OUTSIDE THE UNITED STATES

HAWAIL
Hilo—Photo Radio Products. Ltd.
Hom‘::lulu—delo Wholesale & Supply
0.

SELF-SERVICE COUNTER DISPLAY

GET THESE FREE SALES HELPS

Holds 12 individually boxed units.

ALSO —a 17-by-22 inch 3-color window poster, that gives all sales
points at a glance. Available from your nearest jobber!

SERVICE MANUALS
Show how to apply and install
Federal’s Miniature Rectifiers.

X2
CRALZA

hone and Radio (orporation

100 Kingsland Road,
Clifton, New Jersey
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Servicing OLD TIMERS

Cures for Troubles That Are Usually Encountered in Servicing Emerson
23, Majestic 400, 370 and 15, and Macy MB 58 Models

MoOST NEWCOMERS TO SERVICE, who
have trained carefully, have little trou-
ble in servicing most of the prewar re-
ceivers, that is, those receivers which
reached the vetail market between
1938 and 1942, Practically all of these
receivers employed similar circuits for
conversion, detection, and audio ampli-
heation.

However, occasionally, a real old-
timer of the early thirties, with odd
circuits that are not too familiar, will
be brought to the Service Shop. And
the Service Man is usually faced with
a bit of a problem.

Many of these receivers employ cir-
cuits which were either the forerun-

20 e
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ners of modern circuits, or were dis-
carded for better and simpler design.

The Plate Detector

A favorite circuit of the first table-
model receivers was the plate detector.
The greatest advantage of this form
of detection was its ability to amplify
as well as detect.

In this type circuit the tube is biased
to cutoff. Thus, only the positive half
of the incoming r-f signal will cause
plate current to flow. Bypassing this
current through an audio system, these
pulses are converted into an audio
signal.  An r-f filter network is usually
employed in the plate circuit to filter
out any residual r-f voltage.

Figs. la and b show typical plate-
detector circuits in two oldtimers, Ma-
jestic 400, and Emerson 23, respec-
tively. While both of the receivers
shown are superheterodynes, this type
of detection is most often employed in
t-r-f receivers.

The salient characteristics of this
type of detector are high bias voltage
and low screen grid voltage. Cathode
resistors will vary from 20,000 to
50,000 ohms, while screen grid resis-
tors will vary from 1 to 3 megohms.

The plate bypass is very important,
and will usually be found to vary in
value from .00025 to .002 mfd. An

Fig. 1 (left). Two examples of plate detection.
In a, detector circuit of the Majestic 400. The choke
and .0005-mfd capacitor form a filter network for
r-f, permitting only the audio component to pass
inte the audio system. In b, circuit used in
Emerson 23. Here, the choke has been omitted
and only the capacitor is used. Note the high
value of cathode resistance used in both circuits.

Fig. 2 (top, left)., Basic circuit of the autedyne

circuit. This circuit was the forerunner of the

modern converter. Many variations of this basic

design were used in lregeivers produced around
930.

Fig. 3 (right). Three variations of the autodyne.
In a, the oscillator coil has been placed between the
plate and suppressor grid. In b, the oscillater
coil is connected in the plate and cathode cir-
cuits. In ¢ appears an early version of the auto-
dyne, employing a 24 tube. Note that in b and
¢ the primary of the i-f transformer is untuned.

open plate bypass capacitor will usu
ally cause squealing and whistling
while an incorrect value of sereen grid
or cathode resistor will cause low vol-
ume, distortion at high volume levels,
or low sensitivity.

Oscillator Circuits

Before the advent of the converter
tube, the general practice was to use a
separate tube as an oscillator in super
heterodyne receivers. When the super-
contro! pentode appeared, the autodyne
circuit was used extensively, although

(Continued on page 42)




ensational Value!

BUILD YOUR OWN

VOLT-OHM-
MILLIAMMETER

The Model-KT 20 kit provides ALL components, including meter, panel,
cabiret, resistors, condensers, tip jacks, control, selector switch, copper
oxide rectifier, pre-cut wires—in fact every component and part needed to

complete the unit.

THE KIT| COMES COMPLETELY ASSEMBLED. Can be wired
in 15 mihutes. Components and circuit guaranteed to meet
the following specifications:

4 AQ. VOLTAGE RANGES: 0-15/75/300/1500 volts.
4 D.C. VOLTAGE RANGES: 0-15/75/300/1500 volts.
2 D.C. CURRENT RANGES: 0-15/150 MA,

2 RESISTANCE RANGES: 0-10,000 ohms; 0-1 Megohm.

Comglete kit including ALL PARTS assembled and ready for
wiring, circuit diagram, easy-to-follow instructions and detailed
operating data for the completed instrument.

The New Model B-45

SIGNAL GENERATOR

Self-modulated—provides a highly stadle
signal. RF frequencies from 150 Ke. to
125 Mec. on Fundamentals and from 11
Mec. to 50 Mc. on Harmonics. Modula-
tion is accomplished by gridblocking ac-
tion—equally effective for alignment of
amplitude and frequency modulation as well as for television
receivers. Self-contained batteries, All calibrations are etched

on the front panel.
Complete, ready to operate R . $2 7'75

The New Model CA-11

SIGNAL TRACER

Simple to operate . . . because signal
intensity readings are indicated directly
on the meter!

SIMPLE TO OPERATE—only 1 connect-
ing cable—NO TUNING CONTROLS.

HIGHLY SENSITIVE—uses an

Vacuum Tube  Voltmeter circuit.

improved

Tube and resistor-capacity network are built
into the Detector Probe.

* COMPLETELY PORTABLE—weighs 5 lbs. and measures 5” x 6” x 7.

% Comparative Signal Intensity readings are indicated directly on the
meter as the Detector Probe is moved to follow the Signal from Antenna

to Speaker.
$1 8.75

% Provision is made for insertion of phones.

The Model CA-11 comes housed in a_beautiful hand-
rubbel wooden cabinet. Complete with Probe, test
leads and instructions. . ... ... .. ........... Net Price

OURK POLICY:—e We do not advertise any
detailed specifications. ® All units are sold

standing that it may be returned for full refund after a 10 day trial.
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unit which is not available
subject to one year guarantee except when components are damaged through
solicit: orders for any unit that does not meet our requircments for accuracy and honest value.

Only

The New Model 670

SUPER-METER

A Combination VQOLT-OHM-MILLIAMMETER
plus CAPACITY REACTANCE INDUCTANCE
and DECIBEL MEASUREMENTS
.C. VOLTS: 0 to 7.5715/75/150/750/1500/7500 Volts.
.C. VOLTS: 0 to 15/3D/150/300/1500/3000 Volts.
UTPUT VOLTS: 0 to 15/30/150/300/1500/3000 Volts.
.C. CURRENT: 0 to 1.5/15/150 Ma.; 0 to 1.5 Amperes.
ESISTANCE: 0 to 500/100,000 ohms O to 10 Megohms.
APACITY: .001 to .2 Mfd., .1 to 4 Mfd. (Quality test
for electrolytics).
REMACTANCE: 700 to 27,000 Ohms; 13,000 Ohms to 3
egohms.
INDUCTANCE: .75 to 70 Henries; 35 to 8,006 Henries,
DECIBELS: —i0 to + 18, +10 to +38, +30 to +58.
The Model 670 comes housed in a rugged, crackle-finished
steel cabinet complete with test leads and operating in-
structions. Size 5%4” x 71" x 3” FE

The New Model 450

TUBE TESTER

Speedy operation—assured by newly de-
signed rotary selector switch which re-
places the usual snap, toggle, or lever ac-
tion switches.
SPECIFICATIONS:

® Tests all tubes up to 117 volts. @ Tests
shorts and leakages ud to 3 Megohms in all tubes.
@ Tests both plates in rectifiers, @ New type line voltage adjuster.
@ Tests individual sections such as diodes, triodes, pentodes, etc., in
multi-purpose tubes. @ Noise-Test-detects microphonic tubes or noise due
to faulty clements and loose internal connections. @ Uses a 412" square
rugded meter. @ Warks on 90 to 125 volts 60 cycles A.C.

D
A
o
D
R
C

EXTRA SERVICE—May be used as an extremely sensitive condenser

Leakage Checker. A relaxation type oscillator incorpo- $3 9 50

rated in this model will detect leakages even when the
frequency is one per minute
@ Less flowery adjectives, more
misuse. ® We do not

Any item purchased from us is sold with the under-

for immediate shipment from stock.

20% Deposit Required
on all C.0.D. Orders

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. B-4, 98 PARK PLACE, NEW YORK 7, N. Y.

SERVICE, APRIL, 1947 2§



NEW PRODUCTS

HICKOK OSCILLOGRAPH

An oscillograph, type 195, with a 3”
screen, featuring sinusoidal sweep with
phasing control, has becn announced by
the Hickok Electrical Instrument Co..
10521 Dupont Avenue, Cleveland 8, Ohio.
Instrument  contains  high-gain  vertical

amplifiers allowing detlection of one inch
for each .05 volt input.

The SUP-1 cathode-ray tube is used.
Phasing control facilitates i-f, r-f, and
diseriminator alignment.

UNIVERSAL MICROPHONE VEST
POCKET WEIGHT SCALE

A vest-pocket type weight scale, §”
long and 4" diameter, type A178, that
can be used to determine needle pressure
applied to the record groove by the
phonograph pickup or recording head, has
been announced by the Universal Micro-
phone Co.. Inglewood, California. Read-
ings are given in half ounce steps from
zero to eight. A zero adjustment is pro-
vided under the small screw cap at the
upper end of the case.

* ok *
WESTINGHOUSE F-M RECEIVER
ANTENNA

A f-m dipole antenna with a swivel-base
for multi-position mounting has been an-
nounced by Westinghouse. Has alum-
mum masts and elements. Swivel mount-
ing bracket is said to make installation
possible on a flat or peaked roof or on
the side of a building.
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RCA GERMANIUM CRYSTAL PROBE

A mmiature germanium crystal recii-
fying probe, MI-8263, which “adapts the
voltohmyst and chanalyst for circuit test-
mg ot television, frequency-modulation,
and other v-h-1 applicitions, has been an-
nouticed by the test and measurement
section of the RCA engineering products
department.

The probe emiploys the crystal to rec-
tify applied a-c voltages which are then
measured by the d-¢ circuit of the meter.
The meter reading is proportional to the
positive peak of the applied a-c voltage.

The probe body, constructed of insulat-
ing material, is reinforced at the end
with a metal shield 10 eliminate capacity
effeets when held for testing. A detach-
able ground lead with an alligator clip is
provided for use at the highest frequen-
cies, where the lead length hecoines an
important factor in overall accuracy.

FLUORESCENT-LAMP NOISE FILTER

A fluorescent-lamp interfercnce filter,
Aerovox IN-23, has been developed by
the Aerovox Corporation, New Bedford,
Mass.  Connects across two lines of the
fluorescent lamp. A slotted mounting
bracket facilitates mounting and ground-
ing on the frame of the fixture.

* k%

ASTATIC PICKUP ARMS

Two phono pickup arms, designed to
accommodate a nylon cartridge, have been
developed by the Astatic Corp., Conneaut,
Ohio. Cartridge (1-] type) employs a
nyvlon chuck and matched, rveplaccable,
knee-action, nylon ncedle with jewel or
precious metal tip. One pickup arm
(Nylon-508) is intended for use with the
new manually-operated clectrical record
players. Other type (Nylon-400) studio
master, 1s a professional type reproducer
for use with lateral transcriptions of all
sizes.

GENERAL ELECTRONIC VOLT-OHM-
MILLIAMMETER KIT

A volt-ohm-milliammeter unit kit, con-
taining all parts requirced for construction,
is now being distributed by General Elec-
tronic Distributing Co.,, N. Y. City.

Kit, model KT-20, cones assembled
provides four a-c voltage ranges,
0-15/75/300/1500; four d-c  voltage
ranges, 0-15/75/300/1500; two a-c ranges,
0-15/150 ma; and two resistance ranges,
0-10,000 ohms and 0-1 megohm.

ELECTRO-VOICE DYNAMIC
ACOUSTALLOY DIAPHRAGM
MICROPHONE

Dynamic microphone, model 630, us-
ing as acoustalloyv diaphragm, has been de-
veloped by Electro-Voice, Inc., Buchanan,
Michigan. Frequency response is said
to be substantially tlat, 40-9000 cps; out-
put levei, 53 db below 1 volt/dyne/cm?
open circuit. Acoustalloy diaphragm is
said to withstand high humidity. ex-
tremes of temperature, corrosive effects
of salt air, and severe mechanical shocks.
Alnico V and armco magnetic iron ore
utilized in mike in a non-welded mag-
netic circuit.

Built-in cable connector permits verti-
cal tilting of microphone head in a 90°

(Contimied on page 2+4)




Little lamp
with a hig family
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ACH TINY G-E DIAL LAMP that you sell

or install is a “kid brother” in the big family

of 10,000 different types and sizes of lamps made

by General Electric. Despite their small size,

G-E miniature lamps benefit from the same Gen-

eral Electric research that works constantly to
make all G-E lamps Stay Brighter Longer.

Our scientists have devoted exhaustive study
to the special conditions of vibration and shock
which affect dial lamp life. Their findings have
resulted in improved filament designs which
greatly reduce lamp failures and increase lamp life.

Research has made G-E miniature lamps the
leaders in quality and service. Features like these
assure satisfied customers and satisfying profits
when you sell G-E lamps for radio dial lights

and similar uses.

1. Dependable, trouble-free performance.
2. High level of maintained light output.
3. Low current consumption.

4. Long life.

5. Profitable to handle.

6. Greater dealer acceptance.

FOR INFORMATION on prices and types of G-E miniature
lamps, see your nearby G-E Lamp Office. Or write to General
Electric Co., Div. 166-S-4, Nela Park, Cleveland 12, Obhio.

G E LAMPS

GENERAL@) ELECTRIC
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HAL-EL-G

LEADS THE FIELD
IN AUTO AERIALS

First manufacturer to introduce a postwar aerial
line—and first out with an improved line for 1947.

FIRST AERIAL MANUFACTURER TO USE
% Radar polyethylene lead cable

% Aircraft type connectors
% Ultra “Hi-Q” low loss materials

% Entirely new postwar designs

FIRST AERIAL MANUFACTURER TO DISCARD

* %

RAD-EL-CO Aerials are the choice of
. because

service men everywhere .

RAD-EL-CO postwar improvements assure

Cotton and paper loom cable
Awkward shield can construction
Inferior insulating materials
Clumsy prewar design

TN
— RAD-ELCO—

C\NE VELRM D

stronger signal with noise-free reception.

RAD-EL-CO MANUFACTURING CO.

o CLEVELAND 3, OHIO

NEW PRODUCTS
GContinued from page 22)

arc, for directional or non-directional
pick-up. Standard $8”-27 thread for
stand mounting.

R

G. E. RESISTOR TUBES

Universal wire-wound resistor tubes,
to supply voltage for pilot-lamp opera-
tion in a-c and d-¢ receivers and to
aid voltage-reduction functions, have been
announced by the specialty division of
G E.

Tubes feature a high leakage resistance
between helical resistance clement (sup-
ported on high grade mica form) and
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chassis, which is saild to permit use in
sensitive circuits without the introduction
of a-c hum.

To insure against overheating of other
components beneath the chassis, the re-
sistors provide connections to the hot
leads under the chassis and, at the same
time, dissipate the heat above it. Re-
sistor tubes are 14” in diameter and 25§"
high and have a maximum safe power dis-
sipation of 20 watts.

* * *

G-C FLOCK FINISH SPRAY KIT

A blower spray gun that is said to dis-
tribute flock evenly and blow each fibre
into the undercoat vertically has been
included in a kit announced by General
Cement Manufacturing Co., 919 Taylor
Avenue, Rockford, Illinois.

Besides gun, kit includes 1 can brown

flock, ! can very flock, 1 cam thinner, 1
brush and imstructtons and 1 can brown
undercoat.

RADIO SPECIALTY
OSCILLATOR UNIT

A small calibrating oscillater unit feat-
uring a 100-kc crystal in an oscillator
circuit which provides harmonic check
points every 100 kc up to about 100 mc
has been produced by Radio Specialty
Mfg. Co., Portland 14, Oregon,

X kK

RCP MULTITESTER

A multitester, model 449A, with a d-c
sensitivity of 5,000 ohms-per-velt, has
been announced by Radio City Products
Company, Inc, 127 West 26th Street,
New York 1, N. Y.

Model uses a germanium crystal recti-
fier whick permits a-c measurements
from 30 cps to 50 kc. Has a 3" meter
that is said to be accurate to 2%.

Also uses matched metallized voltage
multipliers that are said to have a toler-
ance of 1%.

* = ¥
CLARK 10-WATT P-A AMPLIFIER

A 10-watt p-a amplifier has been an-
nounced by the Clark Radio Equipment



Corp., 4636 Ravensweod Ave., Chicago
40, Iil.

Features two controtled input channels
of 500,000 ¢hms impedance; each accom-
modate 2 microphone and phono pickup.
Tone control attenuates 18 db at 10,000
cps. Output is tapped for 4, 8, 16 and
500 ohms impedance.

Uses two 6SJ7, one 6J5GT, two F A

6V6GT, and one 5Y3GT. Response said 'n LE s s Tl M E

to be flat from 50 to 10,000 cycles wit i B i RIS 49
less than 3% harmonic distortion at 10

watts ottput.

£3, ¢ =5l A 5 l
Complet= information available in bul- i 2 W'fh LE s s . wo RK o

letin 134.

’
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R and a lot MORE PR 0fl ' 4_8
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Ghirardi’s RADIO TROUBI.ESHOOTER’S "
HANDBOOK quickly helps you diagnose
and repair common troubles in over 4800
receiver models and automatic record
chamgers of 202 manufacturers.

4 radio repair jobe out of every 5 can be handled as easily
ag falling off a log—without tedlous testing. Try this servicing
ghort cut that really works—the one that pays for itself in time
saved on the very first job! There’s no magic sbout fit.
Just common sense. In this big 4 lb., 744-page manual-size
TROUBLESHOOTER'S HANDBOOK, Ghirardi supplies you
* % % with a carefully tabulated and indexed compilation of the
common Troubles (and thelr Remedies) that occur in over
GUARDIAN ELECTRlC MIDGET RELAY 4800 models of home radlos, auto radios and automatic reccrd

chang;n!% of 2012l mxmuhwturers';;hel sgts that awolunt forn well
H o . over 90 of all service work 2y lear instructions tell you
A relay, series 600, comprised of two | Gy WHAT the trouble is likely to be—exactly HOW to

e OIOVY (G

X
basic parts, a coil assembly and a con- fix it. Mo guessing or lost time! :
tact assembfy, with each basic part inter- NO OTHER HANDBOOK LIKE IT §
changeable,| has been announced by p.Ihis priceless Trouble Case Higtory eection of the HAND- 2 //>‘
1 i elminates the need for all troubleshooting and laborious
Guardian lectric Mfg. Co, D.ept' 609, testing an 4 jobs out of 5. Tells you HOW to make the
1617 West' Walnut Street, Chicago 12, necessary repairs QUICGKLY . . . SIMPLY . . . DIRECTLY!
Illinois Wor cxa.mple the contact as- Ghirardi passes on to you the priceless experience from thou-
i oy i

. sands of hours of tedious troubleshooting so you can save MORE
sembly can be used with any of the THAN BALF your preclous time and do your work Easler,

standaré series 600 or 605 coils whether Easter,gimore" [Grofiably]

the operating voltage is 3, 6, 12, 18, 24, NOT A STUDY BOOK!
32, 5G, 115, 230 a-c or 3, 6, 12, 18, 24, wt?verh:;:gsad;ii;ifnal plai;ges eortnaindpalrt!s repalrrdata, désgran‘u,
1 . e Ci N uning a. nment ang f. tran L
32, 5C, 110 d;c. .The maximum contact Hore thor 20,000 “receivers,  complote’ RMA scglr:rmuod:sf LG
current capacity is 8 amperes and power dozens of graphs, diagrams and other service data, all designed GOODBYE To
3 A to help you repsir ANY RADIO EVER MADE easler and 1
consumption is 6 va. twice as fast! You get all this for only $5 complete! TEDIOUS TESTING
Relay can be furnished with contact ON FOUR JOBS OUT OF 5
switch eombinations up to and including Trouble Gase History repair
four pole, double throw Do” " 8£ 0 ”Ackl instructions on over 4800
. models of all these makes:
\s Learn Professional Servicing by MODERN, Admiral Howard
SCIENTIFIC Methods Airline Maijestic
MODERN RADIO SERVICING is A. A. Ghi- Arvin Motorola
rardi's famous illustrated and simplified course Belmont Philco
in professional radio-electronic service work. 32 Brunswick Pilot
big chapters, 1300 pages and over 700 illustrations
complete in 1 vol. — sold for only $5! It explains Capehart RCA
the construction znd operation of all types of test Chevrolet Silver-Marshall
instruments — and how to use each one. Shows Clarion Silvertone
how to analyze circuits seientifically; how to test, Colonial Sonora
repair and replace components; how to do every Crosl s
phase of home and auto-radio repair work from rosiey parton
A to Z by most expert, time-saving MODERN Emerson Stewart Warner
methods. Worth its weight in gold in giving you Fada Strom.-Carlson
1300 pages . a real, honest-to- Farnsworth Westinghouse
706 illus. S TR G.E. Wileox-Gay
course 1 e
only { KNOW H(?W of General Motors Zenith
ji i $ 4 radio - electronic ...ard 172 more!
service work! =

Guardian 60# relay; 144" w; 2147 1: 114" h.

E I
INSULINE INTERFERENCE SUPPRESSOR DEPT. S-47 MURRAY HILL BOOKS, INC.
SET 232 Madison Ave., New York 16, N. Y., U. . A,
An interference suppressor set has been Enclosed find $........ for books checked; or

[J “send C.0.D. (in U.S.A. only) for this amount plus
postage. If not fully satisfied, I may return either or
both books within 5 days for full refund of my money.

announced by the Insuline Corporation of g
[] RADIO TROUBLESHOOTER'S HANDBOOK

America, 35-02 35th Avenue, Long Island
City, N. ¥.

* k¥

REPUBLIC TELEVISION KITS
An 18-tube 7" picture-tube television
receiver kit has been announced by Re-
public Television, Inc., 7 East Madison
Avenue, Dumont, New Jersey.
Kit features pre-tuned i-f's operating
at the new frequencies and a 5-channel two by ™
{Centinyed on page 54)

$5 ($5.50 foreign)
D MODERN RADID SERVICING -
$5 ($5.50 foreign) £
MONEY-SAVING COMBINATION OFFER: R
Both big books — over 2040 pages total— only
$9.50 for the two ($10.50 foreign).

ailing oV e Ty SRR —\emmg L Ayt =iens 2o SO
' Clty & Zome......coooeeniiciiaans State
-y ¥ _r ¥ ¥ ¥ _F__F___§ ¥ % L.
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R-F

Amplifiers

4

How Wideband Amplifiers, Required for TV Receivers, Operate in Prewar
and New Models Which Fgature Miniature Tubes

R-F AMPLIFIERS OF TELEVISION receiv-
ers feature broadband high-frequency
amplifying circuits requiring critical
control of chassis layout, components
and particularly tubes. Prewar r-f
amplifiers did not offer too much gain
because the available tubes were not
able to effectively amplify the neces
sary wide bands. Today, however,
thanks to miniature tubes with high
Gn and low capacity, and improved
circuit design, unusually high gain
broadband amplification is possible.

Tube and Circuit Capacity

Tube and circuit capacity is an im
portant factor in broadband h-f ampli-
fication because the value of the dis-

10G MMFD 4T MVFD 00 MMFD

100 MWFD 47 MWD 100 MMFD.
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tributed shunt capacity limits the size
of the plate load resistor of the tuned
circuits. Thus the higher the dis-
tributed capacity the lower the L to C
ratio of the tuned circuit. Conse-
quently, we must use a low value load
resistor to broaden the characteristic
of the tuned circuits. However, since
the approximate gain of a broadband
amplifier is equal to Gy times the value
of the load resistor, any reduction in
the value of the load resistor means a
reduction in stage gain. Therefore, to
keep the gain up we must keep the
capacity down. In addition ths mutual
conductance or Gn of a tube, which is
a measure of how effectivelv a tube
converts a small change in grid volt-
age to a substantial change in plate
current, must be set high to produce

by EDWARD M. NOLL

Instructor in Television
Temple University

an appreciable current variation across
the small value of load resistor. That
is the reason for the importance of the
new type high G. low-capacity in
wideband television service.

Use of Distributed Capacity

To keep the stage gain high most r-f
amplifiers have no physical capacity
shunted across them. Instead the tube
circuit is resouated to the proper fre-
quency with the distributed circuit ca-
pacity and 1is tuned over a limited
range by some variable inductance
arrangement. Thus most schematic
diagrams of television r-f amplifiers
appear to have no physical capacity
and consequently no tuned circuits.
This, of course, iz not the case, since

ig. 2. The tv r-f amplifier ot the G. E. 90.

Fig. 1 (below). Coupling response of three types
of tuned circuits

OUTPUT VOLTAGE
e BN IRINGE e

CAITICAL COUPLING,
- LOOSE GOUPLING
WINDINGS ‘WIDELY, SEPARATED




each inductor resonates with the total
distrituted capacity of the circuit.
With this arrangement circuit dis-
tributed capacity has a fixed value,
which 1is low.

Close Coupling

Another circuit requirement of wide-
band amplifiers is close coupling of
transibriners; when the primary and
seconcary windings are coupled very
closel* to each other, we have a
double - humped  characteristic  that
widens the band of frequencies; Fig. 1.

G. E. 90 R-F Circuit

In the r-f systems of some circuits,
such as the G. E. 90 (Fig. 2). a bal-
anced antenna and transmission sys-
tem is coupled to the antenna input
through a high-pass filter. This high-
pass filter will pass those frequencies
in the television channels but will re-
ject or shunt those frequencies below
approximately 40 mc. In particular,
it will shunt out those frequencies
around the i-f frequencies of the sound
and picture channels of the receiver,
because the receiver would be sensitive
to all signals in that irequency spec-
trum which would reach the grid of
the mixer tube. Thus the high-pass
filter will shunt out any signals in the
7 to 15-mc range which may be strong
enough o excite the antenna or trans-
mission line. Many of the model 90
tuned circuits are tuned by very small
trimmear capacitors. The antenna input
coil is overcoupled and is hroadened
in respanse by a resistor which is
only 2,200 ohms. The grid of the r-f
amplifer 1s also connected to an auto-
matic gain control circuit. Voltage
output is developed across a plate in-
ductor and from there is coupled to
another tuned transformer

Mutual Tuned Circuits

It is also possible to overcouple be-
tween two circuits by means of some
mutual element which, in this case, is
a mutuaal tuned circuit connected be-
tween the high sides of the primary
and secondary windings. This tuned
transformer ix also loaded down by a
resistar to flatten the irequency re-
sponse, the value of which is also 2,200
ohms. To obtain a maximum per-
formance on all channels, a switching
arrangenient switches in an entirely

(Continned on page 28)

. o provide exact replacement on all

auvto-radio vibrator requirements

® The headlines tell the story—and hun-
dreds of Electronic dealers enthusiastically
back it up! A smaller inventory investment
will get you more customer satisfaction—
faster turnover—bigger profits when you

SWITCH TO ELECTRONIC . . . THE SIMPLIFIED LINE

"'l.u“ru"‘_
6'“:[

A complete Vibrator Replace-
ment Guide is available. It Jis's I
alphabetically every auto-radio |
model serviced by E-L Vibrators,
and the proper E-L Vibrator
Model Number.

 ELECTRONIC LABORATORIES, INC.
T T _?‘w'é_'I-N‘DIA!iAWPOLIS,,INDIAﬁA'. o
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different transformer for eacly channel.
On any one channel, once the trimmer
capacitors have been adjusted for a
maximum amplitude, it is not neces-
sary to tune the r-f stage, because it is
inherently broad. And on any one
channel, fine tuning is accomplished by
varying the local oscillator frequency
over a limited range. The r-f ampli-
fier tube is a 6AC7 which, along with
the 1232, were the best prewar tubes
available for broadband, high-fre-
quency service.

Philco 10TK R-F System

In Fig. 3 we have the r-f amplifier
of the Philco 10TK television receiver.
The antenna input coil in this receiver
consists of a double-tuned transiormer,
in addition to a small untuned winding
which matches the low-impedance an-
tenna and transmission line to the
transformer.  Overcoupling of the
windings is again used to pass a broad-
band of frequencies. No physical ca-
pacity shunts the secondary of this
transformer, because it is resonated
to the proper frequency with the dis-
tributed capacity of the mput circuit,
shown by the dotted lines. The fre-
quency of the primary and secondary
tuned circuits are changed by means of
a small loop of wire, called a shorted
turn, which can be moved toward or
away from the high side of the tuned
circuit. The inductance of the wind-
ing is varied by this shorted turn over
a limited range. Automatic bright-
ness voltage is also applied to the grid
of this r-f amplifier. A portion of the
cathode resistance is also unbypassed
to broaden the band of frequencies
passed and at the same time to reduce
any tendency to oscillation. The plate
load for the r-f amplifier is a resistor
which is connected through a ca-
pacitor to coil L, and then to the grid
of the mixer. Here again, L, resonates
with the total distributed capacity of
the circuit, as shown, at the proper
frequency. Inasmiuch as only a single
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tuned circuit is used in the grid it is
resonant to just one frequency. Con-
sequently the combination of the dou-
ble-humiped characteristics of the r-f
amplifier in this stage and the single
resonant peak of the mixer grid tuned
circuit form an overall response that
is reasonably linear over the frequency
spectrum of the channel; Fig. 4. Local
oscillator signal is injected into the
grid of the mixer through the mutual
coupling between the oscillator tuned
circuit and L.

Matching

To obtain the highest gain and the
best signal-to-noise ratio it is neces-
sary to precisely match the antenna
and transmission line system to the
input of the r-f amplifier or, in the case
in which the antenna excites the mixer
to the mixer grid. Consequently, the
input transformer would match the
low impedance of the antenna and
transiission line system to the high
impedance of the input circuit of the
tube. One simple method of matching
antenna to grid input circuit s shown
in FFig. Sa. Here the antenna is cou-
pled to a low-impedance portion of the
grid input circuit through a few turns
of wire located near the ground end
of the tube circuit. A higher gain
method is shown in Fig. 5b. This cir-

Fig. 5. Antenna matching methods. At a is an
antenna coupled to a low-impedance portion of
the grid input through a few turns of wire
near the grounded end of the tube circuit. At
b we have a higher gain method using a tuned

primary and secondary; system used by RCA.

TUNED
SECONARY

LOW HIGH
Z 2z

CAPACI

UNTUNED
PRIMARY (b

RESPONSE TRANSFORMER T,

RESPONSE L, TUNED CIRCUIT

OVERALL RESPONSE

Fig. 3 (teft). Philco 10TK r-f amplifier,

Fig. 4. Overall response characteristics of the
r-f stage used in the Philco model.

cuit utilizes a tuned primary and tuned
secondary. This is a method com-
monly used in the RCA television re-
ceivers to couple antenna to the mixer.
In this system the impedance niatch is
a function of the L to C ratios of the
primary and secondary tuned circuits.
The secondary has a high L to C ratio
and thercfore a high impedance to
match the grid circuit of the tube,
while the primary has a low L to C
ratio and consequently a low impe-
dance which matches the antenna and
transmission line system. Thus, the
secondary is resonated to the proper
frequency by means of the distributed
capacity of the circuit which, of course,
is very low. The primary has an
actual capacitor shunted across it.
This capacitor has a substantial capac-
ity and lowers the L to C ratio of the
primary. In switching bands in the
RCA receivers both the primary and
secondary tuned circuits are replaced
by other sets of primary and secondary
tuned circuits.

Dual Mutual Couplings

A third method is eniployed in
Philco receivers, Fig. 3. This system
has still higher gain and consists ot
two mutual couplings. First, the small
antenna winding is coupled to the pri-
mary tuned circuit by means of a few
turns located at the lowest impedance
end of the primary tuned circuit. Pri
mary and secondary windings are then
overcoupled to obtain the double-
humped broadband characteristic. Con-
sequently, the coupling between the
untuned antenna winding in the pri
mary constitutes the impedance match,
while the coupling between the primary
and secondary windings is a control of
the bandwidth of the tuned circuits.

300-Ohm Lines

Present television receivers are de-
signed to match a 300-ohm transimnis-
sion line. Prewar receivers were
made with a 75-ohm termination.
Thus, the new television receivers are



desigred to match a 300-ohm antenna
and a 300-ohm transmissiord line.
Therefore the ideal antenna is a folded
dipcle, although a straight dipole can
be used. Proper antenna match is im-
portart to obtain the strongest signal,
the h.ghest signal-to-noise ratio, and
the proper bandwidth and picture
resalution.

Miniature Tubes

As mentioned earlier, the new tele-
vision receivers employ miniature
tubes in the r-f section because of their
higher G., lower capacity and im-
proved performance at these frequen
cies. The miniature tubes ideally
suited for broadband high-frequency
operation are the 6AKS5, 6AGS, 6J4
and 6J6. A miniature which func-
tions well as a high-frequency oscil-
lator is the 6C4.

6AK5 R-F Amplifier

A typical r-f amplifier using a min-
iature 6AKS is shown in Fig. 6. This
type amplifier will be found in the
newar tv receivers. Here a double-
tuned over-coupled input transformer
is alsc used with a physical capacitor
shunting the primary for proper im-
pedance match, while the secondary
resonates to the same frequency with
the distributed capacity of the grid
input circuit. The output of the single
tuned circuit can be coupled to the
rece:ver input through a pick-up link
and ceble. A small amplifier such as
this can be conveniently mounted on a
small sub-chassis and mounted right
on the nain television chassis.

The 6AKS5 has a mutual conductance
of 5,100 pmhos, a grid-plate capacity
of .02 mmfd, a grid-cathode capacity of
4 mmid, and a plate-cathode capacity
of only 2 mmid.

Inasmuch as we have to load most
of the tuned circuits with shunt resis-
tance to broaden the bandwidth, we
canrot fully utilize the high-impedance
characteristics of the pentode. Conse-
quently, for broadband high frequency
amplification, a triode furctions well
as an r-f amplifier and has a better
signal-to-noise ratio, because of the
absence of other grids in the tube.
However, if the grid and plate tuned
circuit are used, there is always the
danger of triode oscillation. This
difficulty can be circumvented by using
a grounded-grid amplifier in which
the grid is grounded and acts as a
shield between the input and output

Fig. & R-f amplifier for a 6AKS misiature tube.
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Fig. 7. Grounded grid r-f amplifier.

Fig. 8 Cathode-coupled amplifier which will be

faund in some of the new tv receivers.

Fig. 9. A pushpull type of r-f amplifier.
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circuits preventtng oscillation; a
erounded-grid amplifier using a 6J4 is
shown in Fig. 7.

Low-Impedance Virtues

Another advantage of the triode r-f
amplifier is its inherently lower impe-
dance which means it has an inher-
ently broader bandwidth, making it
unnecessary to load the two circuits
as severely. One set of coils can be
designed to cover a number of the
television channels using this type of
an amplifier. The advantages of the
grounded-grid amplifier are simplic-
ity of construction, few components,
low capicity, broad bandwidth, high
signal-to-noise ratio, and an appreci
able gain.

Cathode-Coupled Stages

Another new circuit that will be
found in the new television receivers
is the cathode-coupled stage designed
by Sziklai and Schroeder. The cath-
ode-coupled stage has an extremely
low input capacity because the first
section used is a cathode follower.
Generally o dual triode such us a 6J6
is connected in a cathode-couplted cir
cuit, as shown in Fig. 8 The first
section is the cathode follower input
stage, while the second section is a
grounded-grid amplifier. The cathode-
coupled amplifier has approximately
the same gain as a single pentode and
uses approximately the same number
of component parts. Ilowever, it does
have a number of additional advan
tages, such as low input capacity and
broad bandwidth, low tube noises and
an extremely stable circuit under line
voltage fluctuations. Signal is con-
veyed from the first section to the sec-
ond section by the inductor which is
common to both cathode circuits.

Push-Pull R-F

Still another stable circuit at high-
frequencies is the push-pull r-f ampli-
fier; Iig. 9. In this circuit the
plate-tuned circuit i1s a quarter-wave
section of transmission line (shorted
quarter-wave equivalent to a high Q
parallel-tuned circuit).  Advantages
of this type of r-i amplitier are its
stable symmetrical layout, low capac-
ity, and excellent gain. Channel-
switching can be accomplished by
changing the position of the shorting
bar.

[To Be Continued]
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BUILDING AT HOME Is once more be-
coming popular, with attention now
being focused on television receivers
such as the one in Fig. 1 (page 32),
which is now available in kit form;
Transvision model.

The r-f section of this kit features a
6AC7 mixer and a 6C4 local oscillator
designed for flat response on 6.5 mc
for the tv channels,

In the video i-f section are three
stages, each using a 6AC7. Audio in-
telligence is picked off of a second i-f
transformer by a trap tuned to 21.9
megacycles, and fed into a sound i-f
stage that uses another 6AC7.

A 65Q7 demodulator-amplifier and
a 6V6 power amplifier comprise the
audio section, while video detection
and amplification are achieved by a
6H6 and 6AG7, respectively.

A 6AC7 is also used as a sync sepa-
rator, activating 6N7 multivibrators in
both vertical and horizontal sweep cir-
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cuits. The 6SN7’s that follow are
push-pull amplifiers.

Low voltage rectification employs a
5U4G, while a 2X2 (or 2Y2) rectifies
the high voltages. The picture tube is
a type 7EP4.

Fixed, double-tuned trap coupling
used in the i-f section affords a satis-
factory gain over a 3.5-mc bandpass.
With this method, the trimmers can be
used for tuning. In the second i-f can,
for example, the 21.9 megacycle trap
can be adjusted for maximum audio
output, while remaining trimmers are
set for greatest brightness.

The video circuits employ straight-
forward design, with low resistance in
the detector circuits and a series-shunt
peaking arrangement in both the input
and output of the section.

In the audio section, demodulation is
accomplished by means of slope detec-
tion.

To provide the kinescope with an

Fig. 1.

[
Underside view of the
television receiver.

www americanradiohistorv. com

extra 350 volts, a special rectifier cir-
cuit was used. Generally, the low side
of the high voltage rectifrer is returned
directly to ground. But since this pro-
cedure has the disadvantage of losing
the potential available in the low volt-
age section, two rectifier circuits were
connected in series. As a precaution
against noise pickup, the low side of
the high-voltage supply is tied to a
350-volt terminal point distaut from
the r-f unit. )

G. E. 417

A new model 10-tube a-m/f-m/s-w
receiver (G. E. 417) featuring a
unique tuning system is shown in Fig.
3 (page 36) ; variable inductance tun--
ing is used with guillotine type tuners.

This set has an a-m broadcast rangs
of 540 to 1,600 kc and f-m ranges of
42 to 50 mc and 88 to 108 mc. It also
has two short-wave ranges; 9.4 to 9.9
mc and 11.6 to 12.1 mc. Audio power
output is 4 watts.

Tuning System

The tuning is accomplished by
means of an elevator which consists of
a rigid plastic horizontal plate raised
and lowered by means of a windlass
controlled by the tuning knob. From
this plate are suspended three pow-
dered iron cores which tune the broad-
cast r-f, converter, and oscillator coils;
and three tuning wanes which tune
three low-inductance circuits are em-
ployed in both f-m bands and both
short-wave bands.

Tuners are designed primarily for
the 88- to 108-mc band where special
techniques are needed to realize high
gain and circuit stability. Coils, tuned
hy variable capacitors, are usually in-
efficient at these frequencies; first, be-
cause of the low inductances required
to reach these frequencies, and second,



because| shunt capacity reduces the |
gain of the amplifier circuit and also
restricts tuning range. Still another ’
disacvantage of standard tuning ar-
rangzments at these frequencies is that
common coupling is obtained through |
the shaft of a ganged tuning capacitor
unless insulated single sections are |
used. Such sections are cumbersome,
not ro mention high cost. Further,
common coupling of this type tends to I
cause cscillation or general instability.
The gufllotine units make it possible
to use short leads in wiring, achieve
isolationn of sections, secure stable
tuning and high Q circuits with small
shunt capacity, and also make it possi-
ble to Iocate each tuner in the best
physical and electrical position of the
assembly. As the shunt capacity is
small and the inductance is conse-
quently at its highest corresponding
value, the additional unavoidable in- i
ductance introduced in the wiring,
bandswitch, etc., produces a minimun
of circuit losses and unbalance.

Tuner Operation

The guillotine tuner (T., T, and T,
in circuit) consists of a heavy silver- |
platec two-turn square coil rigidly sup-
ported hetween two plastic posts. A
flat, solid vane slides up and down be-
tween the two turns and is guided in
grooves in the plastic posts so that it
passes between the two sections of the
coil without touching them. The posts
are sp molded and the coil so con-
structed that the whole assembly is
held rigidly at a predetermined setting
or spacing. The tuning vane is raised
and lowered by the tuning elevator. |
Wher tlie elevator is all the way up,
set tunedt to lowest frequency, the vane
is compi¢tely above the coil which then
acts as al simple two-turn coil. As the
set is tuned toward the higher fre- |
quencies, the vane moves downward
into the field of the coil until finally it
is all of the way in. The vane reduces
the inductance of the coil since it acts |
as a shoited turn and thus reduces the |
in(]uctan?:e directly and also provides
a barrier between the two turns of the
coil which reduces the mutual coupling
and thus 'reduces inductance. |

3:W Bandspread Ranges ]

Bandspread tuning in the s-w ranges
is obtained in the converter and oscil- ]
lator circuits by inserting the guil-
lotine tuners in series with a higher
inductance so that the two inductances
together form the L part of the short-
wave tuned circuit. The small per-
centage <hange in inductance obtained
in the tuner provides smooth, wide and

1

|

(Continued on page 34)

EVERY BUSINESS
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£y

19-STATION
MASTER UNIT

PRE-AMPLIFIERS — BOOSTERS =
AND MOUNTING RACKS !

IS A PROSPECT

NTERCOMMUNICATION
gYSTEMS

——OPERADIO . . . THE

OUTSTANDING SOUND
EQUIPMENT LINE FOR YEAR
ROUND SALES AND PROFITS!

Smart New Desipns...
Now Foatures!

Outstanding . . . that’s the word for the
new OPERADIO sound equipment line!
Every unit is designed, engineered and
constructed to OPEFEADIO-quality
standards . . . with important new
features and smart sty.ing for added
sales-appeal. OPERADIO sound equip-
ment is nationally advertised to assure
you of steady, successful sales.

1
' OPERADIO MFG. CO., Dept. S-4, ST. CHARLES, ILL,
Il Gentlemen:
: Please send us free informalion on the items checked:
' [0 Operadio Sound Equipment
: O FLEXIFONE [Intercommunication
: Nome.
: Address.

SPEAKERS b ociiy State.

SEND COUPON ABOVE FOR COMPLETE DET!\ILS
SERVICE, APRIL, 1947 e

www americanradiohistorv com

31



vdal

me

Pig. 2. Cirouit of the Transvision television kit.
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when you order a

STANCOR product

you order the

FINEST

The big black-and-yellow STANCOR catalog is
the logical place for the radio serviceman to turn
for a transformer to meet any standard need. . . .
For there you will find the most complete selec-
tion of Replacement and General Purpose Trans-
formers. . . . And there you’ll find the FINEST.
. . . For the most exacting quality is built into
every STANCOR product. . . . Quality plus ad-
vanced design and universal application. . .. Yes,
reach for the well-thumbed STANCOR catalog
... for behind it are STANCOR’s new stream-
lined plant facilities to give you better products
and better service . . . to help you give your
customers complete and lasting satisfaction,

sundardize o0 STANCOR TRANSFORMERS

STANDARD TRANSFORMER CORPORATION « ELSTON, KEDZIE AND ADDISON, CHICAGO, ILL.
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OHMITE

LieleDee

INSULATED
COMPOSITION RESISTORS

RESISTANCE AND
WATTAGE MARKED
ON EVERY
UNIT!

(Actual Size)

TINY bot

DEPENDABLE

YOU never have to guess about the
resistance and wattage of any Little Devil
resistor. Every unit is not only color-coded,
but individually marked for quick, positive
identification. Millions of these Little Devils
have proved their ruggedness and reliability
in critical war equipment. Available from
stock, in standard RMA values from 10
ohms to 22 megohms. Tolerance +109.

Available only from OHMITE Distributors

) , T 1
r/ See ther? at the

HOW
o and ELECTRONICS =t
RADI grevens Hote

1316 . - - Booth No. 74
May 127

\ch|<09°v

Send Now for
Bulletin No. 127

Gives complete data and list Lk F,
of RMA values. Includes dimen-

sional drawings and handy %i g
color codes. -

OHMITE MANUFACTURING CO.
4879 Flournoy Street

Chicago, Il

Be Right with..

i RHEOSTATS « RESISTORS « TAP SWITCHES
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SER-CUITS

(Continued from page 31)

stable tuning. The C part of the tuned
circuit consists primarily of a shunt
trimmer. Switching from one short-
wave band to the other is accomplished
by selecting a different shunt trimmer.
The converter-grid circuit, as an ex-
ample, includes L. and Ts in series in
hoth the SW, and SW. bands. Tuner
T, is in the ground end of the circuit
and the signal is fed into the grid end
through C,. The shunt tuning capac-
ity is either Ce or Cy, depending upon
which of the two short-wave bands is
used.

Additional oscillator coupling ca-
pacitors, C.. or Cs, are also added to
compensate for the lower coupling
through Cy when the higher shunt ca-
pacitors are in the circuit. In the r-f
stage a section of the loop is used as
the grid circuit. Tt is tuned for reso-
nance by a shunt capacitor (Cs and
Cw:) and a shunt inductance (L.
Because a tuned circuit of this type is
inherently broad, tuning through the
relatively narrow spread-band offers
little advantage and is not applied.

A-M Band Features

When manual tuning is employed
(bandswitch in STD position), the
receiver employs an r-f stage, con-
verter, and oscillator, all of which are

(Continued on page 36)

COVER CIRCUIT

(Continued from page 11)

connected from the high side of the
primary to the grid end of the secon-
dary, supplements the magnetic cou-
pling in the a-m tratsformer.

The first i-f amplifier, using a 7AH7,
delivers its output to two i-f trans-
formers in series, similar to the old
4.3-mc i-f amplifiers in a-m/f-m sets.
The impedance of the 10.7-mc primary
is very small compared to the im-
pedance of the a-m transformer and
thus little loss is introduced. Con-
versely, a 220-mmfd fixed capacitor
shunted by 230-mmid adjustable capac-
itor in the circuit present a very low
reactance to 10.7 mc, acting as a by-
pass for the f-m i-f. Incidentally de-
generation is introduced by an un-
shunted 47-ohm cathode resistor in
series with a bypassed 150-ohm re-
sister.

A 7AG7 is used as a second i-f am-
plifier to deliver a-m signals to a stand-
ard 6SQ7 detector-audio-ave stage,

e B B e e

e o g

NEW!!! — High Fldelity P.A.
MEISSNER AM-FM TUNER

You will need this tuner, so buy now at this lew
Has 18 tubes including tuning tndieator
LF,—455 ke (AM)—10.7T me (FAD).
Less than 10 milarovolts sensitivity.
2 low-galn audio stages.
Flat within 4 2DB from 30 to 15,000 ko. Hum
below rated output.
1620
me. Dual channel tone control.
and high impedance outpm. Chassln
16% " wide by 10%”

price.
and rectifier.

tained power supply.
level: 60 db
ered: AM—527 to

dimensions:
deep, Cabinet finished
wrinkle.

Beif-con-

Bands oor-
ke; FM—88 to 108
Both 300 ohm

$144.06
loas cabinet
List $245.00

in black

Cablnet with matching panel—g11.18

Now GE Reluctance plckup ideal for above unit.
Designed for high-fidelity reproduction. $4.47 net.

NATIONALLY
KNOWN
8 mfd. 450 V.D.C.
TUBULAR
CONDENSER
FRESH STOCK!
Your fow oost

34¢ ea.
List 95¢

NEW! 54"
ALNICO'VY SPEAKER
2 0z, Alnloo V magnet.
Handles 4 watts. V.C.
imp. —3.8 ohms
Matched output trans-
former — 50L&, 2514,
85L6, 5085, 35A5, 50A5.

UTAH MIDGET
JACKS
Fibre insulation,
mtg. hole. Choioce
Closed ofrcult jack
Open olreult Jack
15¢ ea.

7-Prong, 2 Volt

GE-TYPE
VIBRATOR

Used in GE relf-charyg

SMASH BUY!

300} OHM

TWIN LEAD
CABLE

100’ coils
500° coils .
1000° apools ...

FULLY SHIELDED
UTAH POWER
TRANSFORMER

650 V.C.T. 40 mils.
5V—24; 2% V.C.T—
4A Mouml.ng centers
2 1%, Boxed.
Ideal for a 4-tube or
5-tube set.

Your low cost

$1.95

MALLORY
VIBRATOR 534C
Same as Radiart 5605

Synchronous vibra
Adjusted to handle hlgh
output voltage. Used in
Mallory and Radiart
Vibrapacks.

Your low cost

$2.29 ea.

List $7.65 1
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|
and Home Use |

PEERLESS™ RADIG -DISTRIBUTORS, INC

92-32 MERRICK ‘RD., JAMAICA -3, W,
Brogch: 71 MURRAY. STREET, NEW YORK 7, & W

" SERVICE EXECUTIVE

Major radio-television manu-
facturer in Midwest is seeking
cxperienced service executive
for home office to direct field
engineers . working with dis
tributors and dealers. Appli-
cations treated in confidence.
State qualifications fully in
letter to:

Box 447
SERVICE MAGAZINE
52 Vanderbilt Avenue

New York 17, N. Y. l

followed by a 6V6 with its cathode
circuit grounded through a voice coil
for inversed feedback. The f-m sig-
nals are delivered to the 6H6 demodu-
lator, then switched to a 2-megohm
volume control of a 6SQ7.

The stability of this receiver is en-
hanced by the many individual filters;
plate r-f choke and screen R/C filter
in the 6AGS r-f stage, r-f choke in
addition to 6,800 ohms in the f-m oscil-
lator plate, 1,000 ohms and .05-mid
capacitor in first i-f plate plus 10 ohms
in the screen, and 1,000 ohms and .05-

(Continued on page 50)



A glance at the new Duodecal socke
below will demonstrate the complete tulfi
television's demand for a socket of tull 1
and Lighest quality for the new series
base television viewing tubes.

This is typical of the pioneering which hd
lisked Amphenol leadership in the desi
manufacture of TV and FM components.

The activity of Amphenol engineers in the
frequencies enables them to sense in advanc
needs in these fields. The new Duodecal socké
but one of many such Amphenol firsts which inclu o
efficient Hi-Q tube sockets, octal angle sockets
cathode-ray and other tubes, Twin Lead paalle
transmission line, FM anc television receiving an-
tenncs, solid dielectric coaxial cables, and special-
use cables for television color cameras and for

facsinile.
Wr'te for Data Sheets on these new products.

AMERICAN PHENOLIC CORPORATION
CHICAGO 59, ILLINOIS

CUAL!_I._EIBLES AND CONRECTORS - INDUSTRIAL CONNECTORS, FITTINGS AND CD’Fgll‘,! « ANTE#NAS - RA3I0 COMPONEWJIS + PLASTICS =OR ELECTRONICS
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(Continued from page 34)

tuned by iron slugs suspended from
the tuning elevator. In the automatic
position (bandswitch in auto position),
the r-f stage is not used. Instead, a

separate antenna coil is used which

couples the antenna and loop directly
into the converter. A separate coil is
used to make the tuning circuit inde-
pendent of the dial tuning mechanism
so that it may be used by trimmers in
the push-button assembly. Switching
from manual to automatic tuning is
accomplished i1 the oscillator by using
an oscillator coil which is tuned by a
separate shunt inductance. In manual
tuning, the inductance is one which is
tuned by the tuning elevator. In auto-
matic tuning, a fixed shunt capacity
(Cx) plus one of a scries of push-but-
ton selected coils tunes the oscillator.

The i-f amplifier consists of a com-
posite 455-kc and 10.7-mc circuit. The
electrical changes required to transfer

36 ¢
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Fig. 3. Circuit of the a-m/f-m/s-w 10-tube G. E.
417 receiver, using guillotine-type tuners. Re-
ceiver covers 42-50 and 88-108-mc bands, as well
as the 9.4 to 9.9 and 11.6 to 12.1-mc s-w bands.

between a-m and f-m service are made
by a bandswitch.

RCA QB11

A table model receiver designed for
6-volt storage battery operation with a
normal drain of 3.35 amperes 1s shown
in Fig. 5; RCA QBIl11l. Frequencies
covered are h-c, medium wave (2.9-
9.5 mc), and three s-w spread bands.

The low drain tube Tineup includes
a 6SA7 converter, 657 i-f, 6T7 second
detector avc-audio, 6]7 pentode driver
Fig. 4a (below). Voltage values for tubes used in

G. E. 417.
Fig. 4b (left, below). View of the guillotine type
tuner used in the G.E. 417.
Fig. 5 (page 37, top). The RCA QBI11 6-volt bat-
tery table model designed to cover the broadcast
band and the 2.9 to 9.5-mc bands. Spread-band
tuning is provided for the s.-w bands.
Fig. 5a (right, below). Alignment data for the
RCA QBI11.

Fig. 6 (page 37, bottom). Westinghouse HI10,
111, 137 and 138 two-band phono model.

i Y =n

ir =i T et e
ot 3 ¥
it h

T AT A e
{Q? A -
& <3
G\
&

| "3 8/
L e
(s

ac acncennr

| (.

801T0u view 0r
Chessis Juown

AL VOLTAGES WTaBURED

v9-31361 TO ENaIMIs UBINE & VI-SAQIGL
38 eren AT
o §
) o’ "o
) 3

sae.

and 6Z7G dual triode class B output.
A synchronous vibrator eliminates the
need for a rectifier.

Westinghouse H-110, 111, 137 and 138

Two-band phono models featuring a
6SK7 r-f amplifier with an untuned
converter for b-c and direct converter
feed through the antenna transformer
for s-w are shown in I'ig. 6; Westing-
house 110, 111, 137 and 138. The low
side of the loop antenna returns to
ground through the primary of the s-w
antenna transformer, acting as an in-
ternal s-w antenna. The high side of
the loop is connected to a loop loading
coil.

Oscillator pushbuttons are permea-
bility tuned. A 6SF7 acts as detector-
first audio supplying a pair of 6Y6Gs
in parallel for power output.

Connect the Adjust the fol-
high side of | Tune test- | Range | _ Turn lowi
Steps | the test-ose. | ost. tomr | switeh | adi0 dul | owiag for
output
1-F grid. Lio—L1s
1 | capin series 2nd IF
with .01 mfd. Quiet transformer
- 45 ke A point | ]
1st Det. grid, near 180° | L14—L13
2 lin series with 15t 1
| e
3 1 1.8 me gse | L fEs
- M |
i t | 15.2 me (ks | Cl4 (osc.}ees
5 Repeat steps 3 znd 4. i
Ant, lead —_—
in series with 19-
o 300 ohms 15.2 mc 13M 156° L12 {osc)®
7 95Sme | M 156° iRl
8 9.5 mc B 1n.5° C'; (t;.)"
o C4 tosc)®r
? Aot lead | 1500 ke 20} e
in seties wich A —
00 mamf, .
- 2 L= d L8 (0sc.)
Bk e 150 (Rock gang.)
11 Repeat steps 9 and 10. -

*1f two peaks can be obtained. use the one obtained when the core screw
is farthest out (counter-clockwise).

*"Use minimum capacity peaj if two can be obtained.

***Use minlmum capacity peak if two can be obtained. Check image to
determine that C14 has been adjusted to the correct peak by tuning receiver
to approximately 14.29 mc (29°) where a weaker signal should be received

NOTE: Oscillator tracks above signal on alt bands.
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I SPLAKLR PLUG REMOVED 3 ALL VOLTAGES MEASURED FRON CHASSIS {(GND.) USING 20,000 S AL weTen.
2 YOTE COIL DISCONNECTED. LINE VOLTAGE 117 VA.C, MAX. VOLUME CONTROL SETTING AT NO SIGNAL £ONDITIONS
3 CHOWN AS VIEWED FROM FRONT OF SET IN £.8-B.C POSITION. FOR THE BROADCAST WBAND.

EX-REME COUNTER CLOCKWISE POSITION is pHON uupmus SHOULD APPROXIMATE THE VALUES SHOWN WITHIN 20 PERCENT. .
SECOND POSITION CLOCKWISE 1S PB-3C BA )
THRD POSITION CLOCKWISE IS MANUAL 3¢ Bano.
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MODEL 56 with
AUTOMATIC

MODEL 50
COMPACT
EFFICIENT

DEPENDABLE UNITS
THAT BUILD SALES

Gain customer good will by
replacing  worn, inefficient
changers with a new Webster.
Webster record
changers ore
smooth, dependable
performers.

,SEE YOUR
ISTRIBUTOR

WEDSTER CHICAGO

S610 BLOOMINGDOALTE

AVE
CHIZTAGO 39, 1LLINOIS

33 veoars ot Continuous Successful Manutocturng
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SYLVANIA SERVICE MAN
AD CAMPAIGN

A national consumer ad campaign to
promote good-will for Service Men and
stimulate sales of replacement tubes has
been announced by the radio tube division
of Sylvania Electric Products, Inc.

Ads will be patterned with brief and
to the point copy emphasizing the de-
pendability, honesty and skill of the local
Service Man. The campaign will be
merchandised through the distribution of
easel-mounted reprints suitable for win-
dow and counter displays, 0¥%” x 9”
window stickers and direct mail pieces.
Merchandising aids will tie in directly
with the appearance of the first, second
and third series of ads.

ROTHENBERGER NOW RCA
RENEWAL TUBE S-M

W. L. Rothenberger has been named
manager of renewal sales in the RCA
tube department.

Mr. Rothenberger will supervise the
sale of tubes, batteries, test equipment,
and component replacement parts sold
through distributors and retailers.

INDUSTRIAL TELEVISION, INC,,
FORMED

Industrial Television, Inc., 36 Frank-
lin Ave., Nutley, N. J., has been formed
by a group formerly associated with Du-
Mont Labs to design, manufacture and
install television equipment and other
electronic devices. Horace Atwood, Jr.,
is president and chief engineer; Robert
L. Ringer, Jr., secretary-treasurer ; Louis

STAR TESTER
NEW VOLT-OHM $26.95

MILLIAMMETER
You'll Like This Tester - You'll Like the Price

Here's a tester that wlll do all your essentlal testing.
And it's priced right, too. There's a large 4!z,
400 microamp meter for accurate reading; 27 separate
ranges; 1000 ohm/volt sensitivity AC and DC: metal
erackle finish cablinet., Complete with batterles, test
leads, and Instruetions for use.

DESIGN DATA

ohms and 0 to 5 megohms.
DECIBEL RANGES, —!0 to +54 DB.

® 5 AC VOLTAGE RANGES—0 to 1000 V.

® 5 DC VOLTAGE RANGES—( to {000 V.

e5 gO%TCUT METER RANGES —0 to
i N

o4 J')g CURRENT RANGES—0 to 1000

e 3 REBISTANCE RANGES—0 to 500,000

L

It's the best buy on the market, so order today from
zw regular Jobber. If he cannot supply, contact ws

R MEASUREMENTS CO.

Now York 36, N.Y.

442 East 1661k St

Rehak, factory manager; and Charles
M. Puckette, Jr., production engineer.

* * *

G.E. SALES AIDS

Two booklets telling how to make
more money and a series of 20 sales-
aids have been released by the tube divis-
ion of G. L.

Window displays, signs, counter cards
and decalcomanias, letterheads, blotters,
postcards for mail advertising, newspaper
mats, job tickets, shipping labels and
radio chassis stickers are included in the
sales-aids program.

* k%

LESCARBOURA HONORED BY FRANCE

Austin C. Lescarboura, industrial ad-
vertising consultant of Croton-on-Hud-
son, N. Y., has been awarded the coveted
order of “Officier de I'Instruction Pub-
lique.” The citation, carrying the Paris
date of January 15th, 1947, was in recog-
nition of technical services rendered for
many years past.

The present honor is a promotion
from the order of “Officer d'Academie’
and the decoration of Academic Palms,
awarded for services to France and the
Allies in World War T in 1919, to the
highest French recognition of achieve-
ment in liberal arts.

* k%

JED WINS SAFETY CONTEST AWARD

The JFD Manufacturing Co., Brook-
Iyn, New York, recently received a first
place bronze plaque in the 1946 Accident



Reduction contest in the Light Metal
Produ~ts Group (Group N-3).

The award, offered by the State Insur-
ance Fund of New York, was received by
Julius Finkel, president of JFD, who in-
stituted the plant safety measures.

JuBus Finkel and safety-award plaque.
* k%

JESSUP JOINS CORNISH WIRE

W. F. Jessup, until recently chief of the
Wire Mill branch, Copper Division,
Civilian Production Administration, has
been ramed sales manager of the Cord
division of the Cornish Wire Company,
15 Park Row, New York City.

ALLIED RADIO CATALOG

A 154-page catalog listing parts, test
units, batteries, phonos, public address
and intercommunication equipment,
records and accessories, receivers, kits,
record changers, etc., has been released
by Allied Radio Corp., 833 West Jack-
son Boulevard, Chicago 7, Illinois.

ALLIED RADIO

* kK

OVER 2000 TO ATTEND
CHICAGO RADIO PARTS SHOW

An attendance of over 2,000 at the
Radio Parts Show, to be held at the
Hotel Stevens in Chicago during the
week cf May 11, has been indicated by
the adwance registration. Thus far 885
member-exhibitors, 39 guest exhibitors,
480 NEDA members, 274 non-NEDA

(Continued on page 43)

THE LOGICAL MOVE

for any serviceman who wants to

EXPAND HIS BUSINESS

ce.into an uncrowded field!!!

This Big Book Teaches You Every
Step of the Work . . . for only
$5 complete

Look ahead to where the BIG profits might be when
today's radio repairing rush dies down!

There's good pay in electric motor repair work. Every home,
every business house and industrial plant is a prospect. it's an
easy and logical addition to any radio service business. Best of
all, the field is uncrowded — because, up to now, there hasn't
been any easy way to learn the work in spare time. Be the man
in your community who cashes in on this glowing opportunity |

Based on What Can Be Learned from This Big Book Alone,
You Can PREPARE FOR PROMPT, PROFITABLE SERVICE
ON PRACTICALLY ANY MOTOR IN COMMON USE!

ELECTRIC MOTOR REPAIR, the unique new bench book
with Duo-Spiral Binding {by publishers of famous Ghirardi Radio-
Electronic Books} teaches you this profitable work from the very
beglinning.

1 Explains every detail of motor trouble diagnosing
3 and repair—f{rom simple sleaning and adjustments TO

\ BE COMPLETE REWINDING. Covers AC ad DC mo.

- tors, synchronous motors and generators and BOTH
mechanical and olectrieal ocontroi systems. Quick

reference guides for use right at the bench show

exactly how to handle spesifia Jobs. When a certain
type of motor comes in for repairs, just look it up.
The book shows you what to do and how to do It!

"BORROW" IT AT OUR RISK!

ELECTRIC MOTOR REPAIR 1s ideal for
beginners and equally valuable for dally use
in busy motor shops. Uniqus Duo-Spiral
Binding divides book Into 2 seetions, permit.

ting both text and related dlagrams to be seen

at the same time. Over 900 specially prepared
diagrams and Hiustrations make your tralning
A k easiecr—AND TWICE A8 FAST. Send coupon

now! Practice from ELECTRIC MOTOR RE. I3

i PAIR for 5 full days. If you're not more than
satisfied, return It to us and wa'll cheerfully \
” refund EVERY CENY OF YOUR MONEY.

Dept. S -47, Murray Hill Books, Inc.
232 Madison Ave., New York 16, N. Y.

[0_Enclosed find $5 ($5.50 foreign) for a cop

g y of ELECTRIC MOTOR P ;
gil;h[;;l zend (%O.D. for this amount plus cost of postage (no foreign C.O.II‘)}.E’S‘)A.HI{r;
o m; ma;s'ey{ oot satisfactory, it is understood I can return book for complete refund

e e e e e
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a/ou know the people in your community who own
— and are proud of — their good radio sets. You’'ve
serviced these sets; you know the people by name.
Each of these homes represents a possible sale of
the profitable Altec Lansing Dia-Cone Speaker. Just
call and say you’d like to demonstrate a new speaker
which will make their old radios excel many of the
new upper-notch sets. One phone call may start a
string oZ new business and profits for you. Do it today !

e o 8 ¢ 6 8 0 0 8 0 00 0 s 0 s ® o 5 & & 0 0 MO O 5 O B S S 0

ALTEC LANSTNG

Mocted 600 Dice -Cone Hreaker

This speaker reproduces & new wide range of frequencies
with sharpness and clarity unequalled by the speakers in
even the finest sets made. The famous Altec Lansing quality
1s now conveniently priced for radio modernization work.

see your distributor or write us for details

LANSINS CORPORATION

1161 N. VINEST., HOLLYWOOD 38, CAL.
250 W. 57th ST, NEW YORK 19; K. Y.

""KEEP ADVANCING WITH ALTEC LANSING”

*ALTEC LANSING MAKES THE SPEAKER SYSTEMS USED IN AMERICA'S LARGEST MOTION PICTURE THEATRES.
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Taking the ‘Seivice call order down on the 'phone.

Get A

To0 OFFEN CUSTOMERS COMPLAINTS
go unheeded and unnoticed for not
very substantial reasons, but simply a
lack of record. When the Service
Man relies on memory to give a com-
plete, clear picture of why that re-
ceiver’s artual repair bill was so much
higher than the estimate, he usually
finds memory is a poor bookkeeper.
He cant Temember every part, every
item.

The problem is more acute today
with an overflow of customers and
repairs. Record-keeping is vital if the
shop’s activities are to run smoothly
and profits are to be made.

The itemized bill, for instance, while
a small item is quite an important rec-
ord. No repair should leave the shop
unless it carries an itemized bill with
such information as the exact number
of parts used on the job. actual labor

The thrie forms appearing in a typical recorqing system: work
form, invoice and customer’s receipt.

Taking a Se_rvice call order in the shop and re-

ceiving a signed order from the customer to

proceed with the repair.

Receipted repair job readv for delivery.

1l the Facts!

Complete Repair and Charge Records Always
Pay Dividends

time involved, and a complete descrip-
tion of evervthing being charged.

Repairs and service on small parts
as motors and appliarces, because of
the fact that they lend themselves to a
lot miore work and the addition of
parts that don't seem to be indicated
on the surface, definitely require writ-
ten records to support every operation
from start to finish. Customers may
not all demand them, but they have a
perfect right to do so, and they are,
increasingly, right now.

The automatic register system® pro-
vides one method of preparing the rec-
ords. In this procedure specially

1Standard Register System.
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printed three-part forms are used. All
of the copies are written at one time
on the surface of a machine, which is
so constructed that carbons remain in
place at all times and do not have to
be interleaved for individual repair
orders, as is necessary with padded
books. One of the copies is used for
audit or office bookkeeping, another
is given to the customer and the third
is placed in the case-history customer
file.

So that complete protection is as-
sured for all parties involved in a
transaction, some Service Shops use a
legal form of contract when a repair

(Continned on page 55)

Typical shop-customer agreement used to avoid disputes after the

equipment has becn repaired.
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TO BE AHEAD
in Buying OCest Equipment

= BUY ACCURACY
=% BUY DEPENDABILITY
=% BUY SUPREME-ACY

Ask your nearest SUPREME Jobber for
a demonstration of Model 599-A Tube
and Set Tester {above}, Model 561-AF
& RF Oscillator, Model 544-A Oscillo-
scope, Model 592 Speed Tester. Ask to
see the complete line of SUPREME
equipment,

SUPREME

Tube Testing — Circuit incorporates
proven and modernized emission circuit,
Checks for short, leakape,
tests between elements.
Power Supply—100-113 votts—50/60
cycles. Special voltages and fre-
guencics on request.

RS
SUPHE g

a— v‘w/

Model 599-A Tube and Set tester

SPECIFICATIONS

DC Volis — 5 ranges 0/6/15/150/600/1500
voits. 1000 ohms per volit,
AC Volts —.3 ranges 0/15/150/600 volts.
DC Current — 3 ranges 0/6,/60/600 miltiamps,
Output Voits—0/15/150/600 volts.
ohmmeter — 4 ranges 0/200/20,000 ohms and
0/2/20 megohms.

Cond: Checker: provides
fast mecthod of checking leakage of both
paper and electrolytic condensers.

Battery Tester — Tests most commonty
used dry portable batteries of 1.5/4.5/
6.0/45/90 volts. English reading *‘He-

place-Good'* scafe.

and noisc

SUPREME INSTRUMENTS GCORP., Greenwood, Miss., U.S.A.

§THE AMERICAN STEEL EXPORT CO. Inc,,

Export Department: {345 \4 . dison Ave., New York 17, N. Y., US.A.

JUNE—the annual SOUND issue of SERVICE

An advertsinig must for all manufacturers of amplifiers, speakers, pickups, micro-
phones, record changers, discs, cutting heads and allied equipment.

Circulation over 20,000
ABC Net Paid

Advertising forms close June 1.
Reserve your space now.

NUMBERS 2 and 3 OF THE

(OLCEEL Mt Plarade

IT'S HERE

WALSCO STAPLE
DRIVER

® Pays for itseif on

THE NEW, COLORFUL , ife first ioh @ el
EASY TO APPLY

for installing wires
and cables, that
saves time and

ELT mcney. ;

F ® Used by Radio,
Public address and

FLOCK Intercom Techni-
cians.

FINISH @ Staples into corners

and other inacess- J
ible places.
Staples on hard
surfaces such as J
plaster, hardwood,
etc.

@ Can be loaded in
10 seconds.

The Walsco Staple

COMPLETE FELT FLOCK SPRAY OUTEFIT °

Now you can do your own finishing of: Radio cabinets
and speaker grilles, phonograph turntables and record

cases, novelties, crafts, hobbies and numerous other

items
10 brilliant colors available. The kit (as pictured) con-
tains patented WALSCO Felt Flock Spray Gun, together
with necessary materials, such as undercoats, ivory and
brown felt flocks, brush, instructions, etc.,
CATALOG NO. K-50—List Price $10.75

Write for full information on these items. Dept. 4C.

Driver is a
real time and trouble saving tool
for the radioman. Also extremely

useful for general stapling,

This device automatically positions
the staple after which it is driven
to a pre-adjusted depth with one
or two strokes of the palm of the
hand. A small trigger controls the
feeding mechanism. Wires and
cables up to Y4” in diameter can

be quickly installed with the
Walsco Staple driver.
Price $4.95 Dealers Net (in-

cluding box of staples)

T P
i g
i £ W 4
.
m <EB‘?

hs Radio

CHICAGO S, ILL.

42 o

SERVICE, APRIL, 1947

OLD TIMERS

(Continued from page 20)

some early receivers used the screen
grid tube {or the same purpese. In
this circuit (Fig. 2) the cathode re
turns to ground through the primary
of the oscillator coil. This effectively
places the control grid in the oscillator
circuit through the primary, with the
plate circuit of the tube passing
through the secondary. Therefore, the
oscillator voltage will appear across
the input of the control grid. Thus,
both oscillator and signal voltages will
appear on the plate of the tube. Since
the i-f transformer is tuned to the dif-
ference frequency, this will be the only
signal voltage which will be amplitied
in subsequent stages.

Some typical variations of this cir-
cuit are shown on Fig. 3. In a we
have the circuit used in the Majestic
370.  tere the oscillator circuit is
established between the plate and sup-
pressor grid. It will be noted that the
oscillator plate coil is untuned, and
connected directly to the plate ahead
ot the i-f transformer,

The autodyne circuit used in the
Macy MB3R appears in b. Here, the
cathode 1s returned to ground through
the primary ot the oscillator coil.

Fig. 3¢ shows an autodvne circuit
(Majestic 15) employing a 24 tube
Fere the primary of the first i-1 trans
former is untuned. This was @ general
practice at the time due to coupling
and feedback factors.

Common Trouble

One trouble common to all receivers
with these circuits is failure to oscil-
late over the entire tuning range, usu
ally evident at the low-frequency end
of the dial. The cause can generally
be traced to the cathode resistor, low-
ering the value of cathode resistance
will usually cure this trouble.  Some-
times, replacing the tube may effect o
cure.

If the first i-f transiormer needs re-
placing, it is wise to check the
primary of the transformer being re-
placed. TIf it is untuned, it will be nec-
essary to remove the tuning capacitor
from the new transformer. Two other
important factors are the coupling be-
tween primary and secondary, and the
value of inductance in the primary
where it is untuned. Extreme varia-
tions from original values may cause
spurious oscillation, weak signal re-
sponse, or even detuning.



NEWS
(Continued from page 39)

distributors, and 367 representatives have
stated they would attend.

J. A. Berman, Shure Brothers, is pres-
dent of the show; Charles Galenpaul,
Aerovox Corp., vice president; J. J.
Kahn, Standard Transformer, secretary:
Sam Poncher, Newark Electric, is show
treasurer; and R. J. Sherwood, Halli-

crafters, and R. C. Sprague, Sprague

<lectric, are directors.

I A. Berman

Sam Poncher

R. C. Sprugue R. J. Sherwood

% &

RCA BATTERY CARTON DISPLAYS

A carton display unit holding twenty
fcur standard tlashlight battery cells has
been announced by RCA. Cartons open
irto counter displays occupying 53" x 8
of ceumer space standing 0” high.

E

JFD BULLETIN

A 1our-page leatlet covering
panters and knobs, replacement
radio  switches, phonograph  pickup
adapters, jacks and plugs, microphone
conectors, stroboscope discs, connectors,
leed cables, toggle, snap, and rotary
switches, fluorescent light noise suppress-
ors, f[nterference filters, antenna loops,
etc., has been prepared by JFD Manu-
facturing Co., Dept. Y, 4117 Fort Ham-
ilton Parkway, Brooklyn 19, New York.

dial
phono

S
SYLVANtA RECEIVING TUBE
DATA BOOK

A 378-page technical manual contain-
ing basic application data for 545 types

ONE of the least discussed points in loudspeaker

sales is how many customer requirements can be filled

‘OS/AJC

from a jobher’s stock. Obviously the smaller the stockpile

the Jobber must maintain to service his trade, the more

rapid his turnover, and the more money he can make.
The OXFORD SPEAKER line has been carefully engineered
and designed with the thought in mind that it should serve

the most customers with the least number of speakers. Hence
it is the OXFORD SPEAKER line that provides Maximum
Customer Caverage. This built-in MCC factor is why the bet-
| ter jobbers say, “OXFORD SPEAKERS, All Jobbers’ Choice.”

*OXFORD SPEAKERS/ALL JOBBERS' CHOICE

Copyright, OXFORD ELECTRIC CORPORATION, 1947,

OXFORD ELECTRIC CORPORATION

3911 SOUTH

of radio receiving tubes used by circuit
designers and Service Men has been an-
nounced by the radio tube division of

Syivania ElecPric Products, Inc. Fm-
porium. Pa.
Data  supplied includes  characteristic

curves for types in common use; resist-
ance coupled amplifier data: interchange-
able tube charts; connectors for standard
RMA  internal and cexternal  shields
typical receiver and amplitier circuits;
directory of tube, circuit and {-m terms:
and tnstructions on the use of character-
istic curves.

[t 15 priced at eightv-five cents and 1s
available from Sylvania distributors or
irom Sylvania Electric. Fmporium. Pa.

MICHIGAN AVE.,

CHICAGO -

CHECKING UP ON CALIF. POLY. LAB.

Catherine Dupont, San Diego State College soph-
omore, in the electronics lab of Calif. Polytech-

nic College. Miss Dupont reigned as queen over
the Calif. Poly all.male student body during a
recent county fair on the Calif. Poly campus.
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a capacitor for every application
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Conﬁdence in Amcon
Capacitors has been

earned on the simple
basis of performance.
They do the job they
were designed to do —
efficiently and over long

periods.

CAPACITORS

Amcon precision engineering
means uniailing dependability.

WRITE FOR CATALOG

Look for this trademark.
t's your guarantee
of quality.

AMERICAN CONDENSER CO.

Ilinois

4410 N. Ravenswood Ave., Chicago 40,

=§&-@@;§‘ x,: S
WORLDS FINEST
0 FASTEST SELLING.

e

o

Here's Your Newest Profit Builder!

A striking, threc-dimensional display which
catches the eye of every customer. It's
completely assembled, ready to place on
your counter and bring in easy, extra sales.
You pay only for the four fast moving mod-
els mounted. The display itself is FREE!

Model 61-7
PROFIT BUILDER

: LIST $22.00
Each of these models is engineered
and equipped to fit erery car!

E-cerr Ward model hasbeen tested and ap-

pwov=d by car and radie ser manufacturers
—~your proof of quallty snside and out.

THE WARD PRODUCTS CORPORATION * 1523 E. 35t+ STREEY, CLEVELAND 3, OHIO

EXPORT DEPARTMENT: C. O. BRANDES, MGR., 4900 BUC_ID AVENUE, CLEVELAND 3, OHIO
IN. CANADA: ATLAS RADIO ZORP., 560 KING STREET, WEST, TORONTO, CNTARIO, CANADA
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TUBE NEWS
(Continued from page 18)

found that the oscillator frequency is
affected considerably by the magni-
tude of avc voltage used. It is thus
necessary to use the tube in a circuit
of the type illustrated in Fig. 2. It
will be noticed that avc is dispensed
with on the converter signal grid. For
maximum gain the grid circuit should
be operated with considerably less os-
cillator grid current than the lower
frequency circuit of Fig. 3. In-
cidentally, excessive  regeneration
sometimes appears when the signal
grid is connected directly to the top
of the input coil. This can be reduced
by connecting the grid to a tap some-
where down on the coil.

In the circuit of Fig. 1 we have a
typical self-excited converter with an
r-f stage. In this circuit, coil 1, which
is the antenna coil, consists of two
turns of No. 14 wire, plus a 1%4-in.
lead of No. 20 wire, with a tap at one
turn; the interstage coil (coil 2) is
identical to coil I except that the tap
is at the 114 turn. Coil 3 is the os-
cillator coil and consists of 174 turns
of No. 14 wire, tapped at 3§ turn.
There is no added lead to this coil.
All coils are 9% inches long approxi-
mately. The tap positions are ap-
proximate and are to be adjusted for
stable operation. To prevent oscilla-
tion at the signal frequency, a non-
inductive resistor of about 3 ohms can
be inserted at the grid 3 terminal of
the 6SB7-Y.

Typical Ratings

The absolute plate voltage for the
6SB7-Y is 330. Voltages for the
2 and 4 screen grids are 110 (abso-
lute). The signal voltage at grid 3,
which is always negative, is 110; there
is no positive voltage on this grid.

In the self-exciter converter circuit
the plate voltage becomes 250, and
the voltage for the 2 and 4 grids be-
comes 100. The heater voltage is, of
course, 6.3.

! (Data and circuits courtesy
1’ General Electric and RCA)

{
|
| ®

| SAMS INSTITUTE BULLETINS

Bulletins recently released by the Howard W.

Sams Institute, covering discussions of the value
of labor, repairing cabinets, accounting, and

building of a successful service business.



MOTOR REPAIR

(Continued from page 16)
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GENERAL ELECTRIC
TUBE CHECKER TYPE YTW-1

OUBLE CHECK. the features of this new General Electric tube
checker—they’ll click with every service man. Fast, accurate
results save time—keep work moving.

@® 415" square meter with red and green ® leakage sensitivity (up to approximately

sectors for easy reading.
@ Four position switches.

@ Large roll chart that lines up with the four
position switches to give you the informa-

tion you want at a glance.
@ Checks all receiving type tubes.

@ Each tube element can be switched inde-

pendently of all others.

240,000 ohms).

® Spare pin jack providing for future tube
types with two top caps.

@ Green sector of instrument scale used for
good indicztion of all tubes, (No arbitrary
points need be chosen for diodes).

© Meets all RMA Standards.

@ Automatically gives positive indication of .
filament tube continuity without waiting @ Portable, sturdy, steel case, with grey

for warm-up period.

wrinkle-tinish.

For additional information, write: General Electric
Company, Electronics Department, Syracuse 1, New York.

GENERAL @) ELECTRIC

164-F3

wheréd grounds are most likely to
oceur!

It will probably be necessary to test
cach | field separately to determine
wkich one is grounded. When the de-

fective one is found it should be re-
moved from the pole piece and in-
spected carefully for broken and burned
wires. If on inspection these defects
are not revealed the coil should be re-
taped and replaced on the core, being
careful not to scrape the coil on the

Figs. 20, 21, 22, 23, 24 and 25. Fig. 20 illus-
trates a method of controlling speed by tapping
the field. In Fig. 21 we have a centrifugal mech-
anism used for speed oontrol. A method used
for testing the armature for grounds is shown in
Fig. 22. FPig. 23 illustrates the positions where
grounds are most likely to oocur. Fig. 24 illus-
trates a growler test device for cheoking of
shorted coils in an armature. In Fig. 25 we
have the H-.shape cere used to make up a
growler.

www—americanradiohistorv com

iron core. If the coil is seriously dam-
aged, it should be rewound.

Tests for Shorts

Shorted coils in an arnmature may
be attributed to a breakdown of the
insulation on the wire. This, in turn,
may be caused by overload, shorted
commutator, excessive heat, etc. In
testing an armature for shorts a
growler is usually employed, Fig. 24.
This unit consists of a ccil of wire
wound around on iron core, connected
to a 110 volt a-c line.

The growler iron core is generally
H shaped and cut out on top so that

(Conttnued on page 46)
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AC-DC [BAT.I.AST
TUBE_ MANI_I_AI.

JFD's new 68-Page Ballast Manual
is a treasury of information for
Radio Servicemen and Dealers —
AND ITS' FREE!

10,000,000 radios now in use employ
plug-in ballasts. Eliminate guess-
work when replacing — consuit the
JFD Ballast Manual. 1t lists:

1. More than 3000 radio ballasts.
2, AC-DC ballasts for fluorescent
lights & electrical appliances.

3. Stepdown ballasts, 220 o 110 V.

Servicemen: YOUR FREE COPY of this book
(value $1.50) is now ready for you. To ob-
tain it, merely mail in to JFD factory twelve
flaps from JFD Radio Dial Belt envelopes;

belts and belt kits from your nearest parts jobber).

YOUR copy teday!

include 10¢ in postage to cover mailing cost. This book is also
included in JFD Belt Kits B25A, BS50A, BIOOA. (Buy your JFD

No radio service shop can afford to be without this compiete
and essential source of information on Ballast Tubes. Send for

J.F.D. MANUFACTURING CO.
4109-4123 FORT HAMILTON PARKWAY, BROOKLYN 19, N. Y.

This is your instrument for all day, every day use.
The Multiplex Model 458 is a rugged, accurate, port-
able, bench-type V.0.M. built to high industrial
standards by one of Awmerica’s pioneer mahkers of
test equipment.

Multiplex Features:
Big 514" d’Arsonval movement meter. 1000 ohms
per volt. Multipliers accurate within 19, TRolary
range selector. Copper oxide rectifier for A.C. range

accuracy. Priced remarkably low for 526
an instrument of this quality—only. ——NET

All Popular Ranges
Volts D. C.. .0-5/10/50 /100 /500/2000
Volts A. C.. 0-12.5/25 /125 /250 /1250
Milliamperes D. C. ... ... 0-1/10/100
Milliamperes A. C.... ... 0-2.5/25/250
Ohms Flull Seale 1000 /200,000,/2,000,000
Ohms Center Scale. ... 50/2250/22,500
Output. . .....=5to 455 Decibels

See Your Jobber or Write for Bulletin 458

CHICAGO INDUSTRIAL INSTRUMENT CO.

536 West EIm Street

Chicago 10, lllinois
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the armature can fit on it, as shown in
Fig. 25. When a- is applied to the
growler coil voltage is induced into
the armature coils by transformer ac-
tion. Thus to test for shorted arma-
ture wcoils, the armature is placed on
the growler and the current turned on.
Then a thin piece of metal, such as a
hacksaw blade is held over the top slot
of the armature, as shown in Fig. 26,
the blade being leld so that it is di-
rectly over the slot and along the
length of it. If the coil in this slot
is shorted the blade will vibrate rapid-
lv and create a growling noise. A
stationary blade means, of course, that
no short exists in the coil under test.
The procedure is repeated for the next
slot of the armature and continued for
the entire armature. If any of the
coils indicate shorts, you should check
| for dirt lodging in the mica between
commutator bar.  Dirt should be
scraped out with a knife. If the arm-
ature coils are really shorted, it will be
necessary to rewind the entire arm-
ature.

i Shorted field coils can be tested by
measuring the resistance of each field
coil with an ohmmeter. The shorted
field coil will obviously have less re-
sistance. Another method utilizes a
drop in voltage test. This is accom-
plished by applying a low voltage
direct current to the field coils and

then measuring the voltage across
each. [f one field coil has a lower
voltage drop than the other, a short is
indicated. Usuallv this requires re-
winding.

Test for Opens

Open circuits in an armature mav
be caused bv a poor connection of
leads in the commutator bars or by a
broken wire in an armature coil. In
either case, the condition will cause
sparking at the brushes.

P’oor connections and broken wires
can often be detected visually. When
this is not possible a growler may be
used for this purpose. The armature
on the growler should be set up in the
usual manner, and the top two bars
shorted with a piece of wire, as shown
in Fig. 27. A small spark will indicate
a complete circuit through the coil and
absence of a spark will indicate that
the coil is open. The open may be at
the commutator bar or in the coil itself.
If the open is at one point only it can
be remedied by placing a small amount
of solder hetwecn the two bars which
indicate epen.

Open circuits in the field coils are
tested by means of test lamp set. Figs.

|

(Figs. 25 to 28B on facing page, te.xt

(Contimied on page 48)



Composition or wire-bound . . . re-
quired tap or taper . . . with or with- |
out switch . . . right shaft—that's
what we mean when we say that |
Clarostat Centrols are GEARED to %

Service Needs.

*

Clarostat Cctalog lists outstanding
selection of controls for your re-
placement needs. Take advantage .
of that “kncw-how"’! '

* |

Best of all you can install Clarostat |
Controls and forget them. They
won't let you down.

* |
Ask for CLAROSTAT! |

Your Clarostat jobber carries a representa-
tive stock tc take care of your in-a-hurry
needs. Ask for latest Clarostat Catalog —

or write us.

g | \
CLAROSTAT MFG. CJ., lic. - 285-7 N. 6 St., Brockiyn, N.Y.

- Hocksow Blade
Y
Growler
it i
|
| |
(R |l
3
z
;
Growler
Locse Broken Wire
Connection in Coit
Lead Wre
Ripped Fr
Field Coil
Groken Lead
—_—
L 1
284
Sharted Turns
Coil Moy
Ground ot
Broken Corners
Wire -
Leod Ripped
— From Coil
TROUBLES IN A £IELD COIL
288

Figs 26, 27, 28a and b. Fig. 26 illustrates how
a small piece of metal, such as a hacksaw blade,
is placed over the top slot of the armature
when testing for shorts with a growler; blade
will vibrate if short exists. A method of test-
ing an armature for an open with a growler is
shown in Fig. 27. In Fig 28a and b are illus-
trated points where opens may occur in field
coils.
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BU/ILT FOR
SERVICE

you want to
know about Miniatures

You’'ll be seeing

more miniatures

in Television,

FM and Stand-

ard Broadcast

receivers in the

near future. So

that you will

be completely

up to date on

these new tube types,

your Cunningham Distributor is
ready to supply you with a copy of
this specially prepared bulletin cov-
ering the application, voltages,
socket connections, etc., of the
latest miniature tubes.

You'll find this quick-reference
guide the answer to many questions
on miniatures . . . and you’ll find
Cunningham tubes the answer to
customer satisfaction—because
Cunningham tubes are built for ser-
vice. So, see your Cunningham Dis-
tributor today.

For more service —TURN THE PAGE ’ |

g A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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-WATT
VITROHM

Wire Wound Fixed Resistors

Now . . . for extra reliability in many installations . . .
for longer service and steadier performance . . . you can
use this compact, low-wattage Type SF resistor. Re-
sistance wire is insulated and protected by WARD
LEONARD’s own Green Vitreous Enamel of exclusive
formula developed in the WL laboratories. Tough, hard,
moisture and acid resistant. Quickly conducts away gen-
erated heat. Easily mounted by its wire leads.

WARD LEONARD ELECTRIC COMPANY

Radio and Electronic Distributor Division

TYPE 5F » 5 WATTS

1"long x 5/16" diam.,

Available from stock
in resistances from
1 ohm to 5000 ohms.

Made available only by

WARD LEONARL thru

Avthorized Distributors
everywhere

53-E West Jackson Blvd., Chicago 4, U. S. A.

WARD LEONARD

RELAYS - RESISTORS - RHEOSTATS

Electric control devices since 1892

variety

and Rheostats.

Send for Catalog D-2

Gives helpful data and
information on the wide
of WARD
LEONARD Resistors

RADIO PARTS « RADIO SETS
RECORD CHANGERS « PLAYERS
HAM GEAR « AMPLIFIERS « TESTERS

it’s here-——the new 1947 Concord Catalog—a vast,
complete selection of ¢verything in Radio and
Electronics. See these value-packed pages show-
Ing thousands of items avallable for IMMEDIATE
SHIPMENT —hundreds of them now available for
the first time—featuring new, latest 1947 prices.
See new LOWER prices on finest-quality RADIO
SETS, PHONO-RADIOS, RECOR]> CHANGERS,
RECORD PLAYERS. PORTABLES, AMPLIFIERS,
COMPLETE SOUND SYSTEMS, TESTERS. Sce
latest listings of weli-known, standard, depend-
able lines of radio parts and equipment—tubes,
condensers. transformers, relays—available for
IMMEDIATE SHIPMENT from huge stocks in
CHICAGO and ATLANTA. Muil coupon NOW!

1
: Concord Radio Catalog.

RADIO > R
LAFAYETTE RADr0
CHICAGO 7, ILL.

PORATION

CORPORATION
ATLANTA 3, GA.
265 Peachtree St.

901 W. Jackson Bivd.
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, Chicago 7, 1L
Yes, rush FREE COPY of the comprehensive new

| Name. a ai ssladilantt b0

Concord Radio Corporation, Dept. R-47
901 W. Jackson Blvd.
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28a¢ and b illustrate several places
where opens may occur. Sometimes
the opens take place in the leads con-
necting to the fields. These leads are
broken off easily if they are not tied
securely to the coil. The open may
also be in the lead extending out of the
motor or, it may be due to a poor con-
nection of the field poles.

To repair an open field, the coil must
be removed from the core and the tape
covering cut away. If the break is on
the top layer of the coil, these few
turns should be removed and a lead
connected to this point. If the break
cannot be located, the entire coil will
have to be rewound.

Trouble Shooting and Repairs

Many troubles can be detected by
using the senses of touch, smell and
sight. For instance burned insulation
or wire has an odor easily detected by
any one. By the same token the sense
of touch also warns of an overheated
motor. If you can hold your hand on
the motor, overheating can be elim-
inated as a trouble. Undue noise will
immediately warn the user that some-
thing is wrong with the motor.

Symptoms, Troubles and Cures for
Detfective Universal Motors

(1) If the motor fails to run when
the switch is turned on, the trouble
may be:

A—Burned out fuse. Current should
be checked at the outlet by using the
test lamp set described earlier. If the
lamp does not light when the test leads
are inserted, a blown fuse is indicated.
It should be replaced with one of the
same size and tested again.

B—Dirty or clogged bushes. Car-
bon brushes should press against the
commutator with a pressure applied by
a spring, which is generally behind the
brush. For the spring action to be
effective the brush must be free to
move in the brush holder. However
there must be as little space as possible
between the brush and brushholder. If
too much room is allowed the brushes
will chatter while the armature is turn-
ing. If the brush becomes so jammed
in its mounting as to render the spring
useless, the brush will not press on the
commutator and consequently the arm-
ature will not turn.

C—Ogpen armature circuit. This may
result from numerous causes such as
a poor brush contact, broken wire lead-
ing to the brushholder, two or more
open coils in the armature and a dirty
commutator. These faults are located
cither by visual inspection or by means
of test lamp. A dirty commutator
should be cleaned with a dry cloth and
then sandpapered. If the commutator
is undercut, the dirt between the bars
should be scraped out with a hacksaw
blade ground to fit the slot,

D—Open field circuit. An open field
circuit will prevent the motor from



SPECIALS!

U.S.GOVERNMENT SURPLUS
ELECTRON TUBES

Tyve Y our Cost Type Your Cost

ARMY AIRCRAFT
RECEIVER
Model EC-946-8

Broadeast band from 520 to 1500Ke, Tube comple-
mewt: 3-128K7, 1-12SR7, |-12A6, [-12K8. De=
signed for dynamotor operation, but is easily con-
verted to 110 or 32 volt operation. Has two I.F.
stages and three gang condenser. Comes packed in
seiled cartom complete with tubes and $'|2 95
iostructios manvai, but less dynamotor. *

Dynametor DM 32A—Each.. .......... ]'95

IFF RADIO RECEIVERS

Sigsal Corps, compiete with (3 tubes.
Model BC-966-A—only ..... .. ....... $9'99

SETCHELL CARLSON
RADIO RECEIVER

BC-1206-C

Des/gned to receive A-N beam signals. 24-28 vde.
21.6 watts. Tube complemeni: 14H7 or 14A7, RF
amplifier; 14H7 or 14J7, mixer; 14A7 or 14H7, IF
amplifier; 14R7, detector and Ist audio amplifier;
28D7, output amplifier. 195 to 420 KC 4’ high x
4 wide x 65’ long—wt. 3 ibs., 14 oz.

Used—A-f condition ....... ... 4'95

BR?ND NEW in original carton....... $7'95

MARKER BEACON
RECEIVER—AIRCRAFT
Complete with 2 tubes and sensitive relay to com-
trol external circuits from received signals. The

Receiver to control models, open doors
from a distance, etc. Special............ $4'95

SCR 522 TRANSMITTER
and RECEIVER
—used, butin

excellent condition. .. $19.95
CONDENSERS

50-30, 150 voit, electrolytic tubular.. ... $0.39

4 Syt tubstar. alt 60 wolt, 01 $6.95

100 assorted mica............ $I '95

RADAR OSCILLOSCOPE

Complete with 29 tubes ineiudi 8
Cathode Ray mbo—used—eac: " $24'95

ALL S8HIPMENTS F.0.B. CHICAGO
20% DEPOS!IT REQUIRED ON ALL ORDERS
DEPT. E

ARROW SALES, INC.

S9 WEST HUBBARD STREET

CHICAGO 10, ILLINOIS
felephone: SUPERIOR 5575

may be:

starting. Sometimes the open takes |
place in the leads connecting to the
fields. These leads break off easily if
they are not tied securely to the coil.
The open may also be in the lead ex-
tending out of the motor. These are
located either by inspection or testing.

E—Shorted armature or fields. 1f
there are many shorted coils in the
armature, the armature may not rotate.
In some motors the armature will re-
volve a half turn or turn over very
slowly. A shorted armature coil mani-
fests itseli by heating and smoking. Tt
should be tested by using the growler
and if shorted, the armature should be
rewound. A completely burned out
field coil can be found by visual inspec-
tion, the odor of burned coils being
quite evident. If the coil is partially
shorted it will be necessary to test it
by means of a drop test.

F—Worn bearings. When the bear-
ings arc so worn that the armature core
rests on the ficld poles, the armature
probably will not rotate. If it does it
will be noisy in operation. To test for
worn sleeve bearings you should try to
move the shaft of the armature up and
down in the bearings. Motion in this
dircction indicates worn bearings. If
ball bearings are used you should try
wobbling the bearing. If this can be
done worn bearings are indicated. If
both cases the bearings should be re-
placed.

G—Brcken wire in the line cord.
This quite often happens in household
appliances. Sometimes the open can be
found by visual inspection. More often
it is necessary to test the cord for opens
using the test lamp set.

H—Dry bearings. Due to laxity in
oiling the bearings, the armature shaft
will not turn freely in the bearing and
consequently may cause a fuse to blow.
To remedy, armature should be re-
moved, shaft polished with fine emery
cloth and the shaft oiled before reas-
sembly. In addition the oil hole should
be cleaned out so that oil may freely
enter to the bearing.

(2) Tf the motor sparks, the trouble

A—Poor brush contact on the com-
mutator. Sparking at the commutator
is a common occurrence and one of the
chief causes is poor brush contact on
the commutator. This may be due to
worn brushes, clogged brushholder, in-
sufficient spring pressure, loose pigtail
connection, a rough, grooved or eccen-
tric commutator, and a dirty commu-
tator. All of these can be detected
visually.

B—Shorted field coils. Quite often a
shorted field coil will cause the motor
to run at abnormal speeds and produce
sparking at the brushes. Detection is
by means of a field test and the remedy
is, of course, to rewind the field.

C—Open armature coils. An open
armature coil will cause vicious spark-
ing at the commutator and will prevent
the motor from runnipg at normal
speed. Examination will reveal badly
burned spots on the commutator bars
to which the open coil is connected.
The open may be caused by loose leads
on the commutator bars or by a broken
wire in the coil. If it is the latter the
two bars on either side of the burned
spot should be jumped.

D—Shorted armature coils. This
will cause the armature to run at lower

(Continued on page 50)

Resistor coding
at your
finger tips

Here’s a triple-duty repeating pencil
that’s been a favorite with servicemen
for years. The patented, easy-to-twirl
drums on the barrel carry the RMA re-
sistor color codes. Snap the pencil out
of your pocket, dial your colors, and
there’s your resistor value in a matter
of seconds. The magnifying lens at the
end of the pencil is a real help in close
wiring and inspection work.

You’ll want this pencil, because it's
built for service. Your custcmers want
Cunningham tubes for the same reason.
And your Cunningham Dristributor
wants to help in building your business.

For more sales—TURN THE PAGE ’

(Punningham

Hectron Tubes

A product of
RADIO CORPORATION OF AMERICA
Harrison, N. J.
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(Continued from page 49) !
|

AT THE RADIO SHOW! | o iieotiag oo s,
the growler.

E—Worn bearings. Tf the bearings

. : arc badly worn the motor will run
HOTEL STEVENS, CHICAS?\?E slowly and spark. Smooth worn spots
MAY 13thto 16th, INCLU on the armature will indicate that the

armature has been rubbing on the field
cores. Worn bearings should be re-
placed.

[—Iigh mica. High mica is usually
due to faster wear of the copper bar
than of the mica. Pronounced sparking
accompanies this becausc the brushes

| cannot énake perfect contact with the

A

tator and the mica will feel rough to
AMPL'FIERS ° SYSTEMS down on a lathe and undercut the mica.

commutator. High mica is recognized
I the touch and higher than the bars.
and ACCESSORIES I (3) If the mwotor runs hot, the

COMMUNO_PHONES | by a blackening of the entire commu-
|
The remedy is to turn the commutator |
| trouble may be:

S - [—Worn bearings.
Th,e |o_t§sf BOGEN ?‘!“'P' B—Dry bearings.
ment will be on exhibit at Sz
the show. Stop at Booth D—OQwverload.
#40 and see what's new E—Shorted fields.

in this famous line of inter-
communication and ampli-

(4) If the motor smokes, the trou-

fier equipment. Our en- ‘])IC may be:
gineers will be on hand to A—Shorted armature.

C—1l7orn bearings.
D—IVrong voltage.
E

!
answer all questions B—Shorted fields. l
|

Ozerload.

(3) If the motor runs slowly, the -
trouble may be: I

| A—S/,xortcd armature. } = TEST ===
B—ITorn bearings.

Type A Communo Type L Communo- | .
phones ore designed phones offer exclusive C—OPelL armature coils. INSTRUMENTS
formaximum economy. feotures ond flexibility. D—Ozerload.
THE STANDARD OF PERFORMANCE ‘ E—Wr'ong voltage. [ —for your SERVICE SHOP
s vov adeT Deoud REm @ nioatibil =
e SR i ‘ ® OSCILLOSCOPES
i B G5 483 Sam B ispuinur 11801 1 ° Dumont 274 5”........... . ... ...8115.50
. T ket Dumont 164-E 3 ... .. .. 105.00
I o Dumont 208-B 5 ... ... S 235.00

= rdatl HILH g8y Wate RS - 86.00

Bogen l:found Systems C'ov E R C I R C u l T P s|;tN:n:n GENERATORS
pavidgoyea CO.INC (Continued from page 34) | Aomoored oo :
i 3 = ’ Radfo City 708

mid unit in the common plate-screen ® TUBE TESTERS
3 BROADWAY, NEW YORK 12, N. Y. . =
66 supply of the second i-f. The 6AGS| Triplett 2413 portablo. . . 49.

- 50
Triplett 3212 counter.... ... e 63.50
P ; red | i =i Y 9.
SOUND SYSTEMS. o' AMPLIFIERS «. ELECTRONIC EQUIPMENT and 7F8 heaters are separately filtered | ROl T Al sy a¥e® I R
by r-f chokes and bypass capacitors. Radio City 802-N combtuatiod. ... .. 5930
Supreme 504-B combination 89.50

Quite an elaborate bandswitchine o e a——

Approved 4-200
Simpson 315 ..

system is used for f-m, a-m and phono Simpson 260 ..... ... . 38.95
; - ; , Triplett 625-N ... . A~ 45.00
witht a three-position switch. In oper- Triplett 666-H .. ... . .1 20.00
8 k.S T Supreme 5342-B ....... - T 23.65
ation the switch provides for connec- | Redio City 447,00 . /1111 17.95
tion of the 7F8 converter input from" ® VACUUM TUBE VOLTMETERS
= S McMurdo-Silver 'Vomax" ......... 52.50
the a-m antenna transformer or r-f Blectronte Doctgns: paax cereeeee 3230

amplifier f-m output; converter grid
bias through l-megohm resistor to

. . : . - NO AMPLIFIER
Learn about this modern dynamic approach gr ound or avc 3 oscillator cathode to| 3-TUBE PHO

. - . 5 o . Campletely wired, ready to operats. Tene and
to radio servicing with ONLY BASIC TEST tap on either coil; oscillator plate to| volume controls. Uses 50L&, $5%Z5, 128Q7.

Net (less tubes) $3.75. Kit of 3 tubes—

‘’Servicing by Signal Substitution’’ Sl eny, caly foem N, SR

EQUIPMENT. . . .
QUFtuNdcscribed in a 120 poge book either coil; oscillator B+ thl'Ollg'h $2.25 additional.

ovailable from your Precision Distributor or 68,000 ohms for a-m or through a re-| PORTABLE 38 Watkt Ampllﬂfr System, b?ompzﬁ
factory at 35¢. istor n chok for f-m: converter with 10’ PM spesker, carrying case, cal es, etc.
++ . Schools are invited to inquire regarding sistor and choke fo i ; converte List Price—$80.00. Discount upon application.
quantity orders from our Educational Division. output to a-m or f-m i-f transformers | ® MAIL ORDERS FILLED INSTANTLY! ¢

E i s I with 7AH7 input selection to either of Please 5"2':/" ZDSI% Dte";s“ :i‘hng‘:e’t'g' Grders
o I‘ scoun ay
P R C [these; ave bus to a-m, {-m or ground; ’

| L. I & Electroni
AR A TORLSRAGE MBI TN and awflio input from a-m, f-m or cironics
ELMHURST 1, N. Y. Company
Manufacturars of Fine Test Equipment . phono to the 2-megohm volume control I
RADIO ¢ TELEVISION e ELECTRICAL » L’A‘lOlil’Op and 6QQ7 53 Park Place . Dept. L . New York 7, N. Y,
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TE LE Vl SION
IKKI'T. .. AHigh Quality
TELEVISION RECEIVER

ready for Easy,
Rapid Assembly

Features the Brilliant
LECTROVISION Picture Tube!

ENGINZIERED
8¢
TELEVISION |
SPECIALISTS |4

No knowledge of
television required. COMPLETE easy-
to-follow INSTRUCTION SHEET gives
you all the knowledge you need.

This Kit INCLUDES SOUND,

Easy-to-Assemble:

all com-

ponest parts, and the following:—
1. Specially designed Tele-

vision Antenna.

A $30.00 Brilliant Lectro-
vision seven-inch Picture
Tube . . . plus ALL other
tubes.

Pre-tuned R-F unit.
Finkshed front panel.

All solder, wire, and 60 ft.
of low loss lead-in cable.

Operates on 110V.; 50-60 cycles A.C.
List Price: complete with ALL tubes.
$159.50 (rair tradeq)

IMMEDIATE DELIVERY!
We beliove that the comparative quality of this
set is superior to other available sets. It has
been aoclaimed by major television schools.

DEALERS!
JOBBERS!
CASH IN ON THIS KIT!

Dealers, this KIT is ideal for making your
own QCustom - Built Television Receiver.

SEE YOUR LOCAL DISTRIBUTOR

or for further information write to:

TRANSVISION, INC.
385 North Ave.ze-i:;jv Rochelle, N.Y.

2.

3.
4.
5

MATH and the ’

Service Man

Part Ii of a simplified discussion of the
basic laws most commonly used; typical

problems and answers are supplied

by L. A. MOHR

CONTINUING OUR DIiscUssioN of the

| use of numerators and denominators,

if the numerator and denominator are
divisible by the same number, a frac-
tion may be reduced. For example, the
fraction 10/5 may be reduced by divid-
ing both numerator and denominator
by 5. This does not affect the value of
the fractional quantity, since both num-
bers have been reduced according to
their ratio.

9 3 3 |
Example: —=—] —by— ) |
6 2 8 ‘
2B 4 2 ) |

7 2
—| + by —, then—
2 6 3( 7 2

Extended equations involving more
than single numbers in the numerator
and denominator may be solved in a
similar manner ; the cancellation meth-
od. This procedure may only be used
where all the terms in both the numer- |
ator and denominator are connected by
times signs. If a single plus or minus
sign appears, the method cannot be
used.

When fractions are divided by irac-
tions, the rule is to invert the denom-
inator, and then proceed as though the
problem were the multiplication of two
fractions.

1/2

3/4

Evample : 1/2-4/3=4/6=2/3

3/7
—=23/7-14/6 = 42/42 = 1
6/14

The equal sign is used to indicate
that two numerical quantities are of
the same value.

9-2=6-3; 64+5=10+1;
7—4=2+41

Example:

Where a mathematical problem in-
volves the foregoing, numbers may be ‘

(Continued on page 52)

/(T FOR
5 ERV/&’E

Built to Lead More
Customers Your Wuy
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Let this 6'"'x 15" glass-and-metal illu-
minated sign go to work for you.
It will focus attention on the services
and product you sell, whether you
put it in the window, on the wali, or
over the counter.

And the same guarantee you give on
your work you can give on Cunningham
tubes-—because they're brilt for cerv-
ice. Remember this the next time you
see your Cunningham Distributor.

For expert guidance—TURN THE PAGE »

(Punningham

Electron Tuhes

A
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DISTRIBUTORS
M
them because they ma

and build business.

speaker
savin
RADIO SERVICE MAN.

enjoy selling
ke friends
The VERI-}
FIED GUARANTEE back of the
distributor enables him to im-
mediately replace any defective
with a new one....
g time and money for the

2233 UNIVER

G, St.Puui 4
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ESICO

REG. U. 5. PAT. OFF «

Esico soldering irons and soldering appliances have been standard
equipment in industrial plants thruout the country during the

past twenty years.

They have served equally well in the Service Industry.
Available at All Good Distributors

ELECTRIC SOLDERING IRON CO., INC.
3147 West Elm St., Deep River, Conn.

Popular Kits for Service and Sound Men
60S

5, 6 and 8 inch...... ........ ... .... §2.49
50K Assertment of 50 Baketite knobs—
Pusheon .. ...... ... ... ... ...l . 3.95
100K Assortment of 100 Knobs—Bakelite—
00d—Push-on and set screw.......... 6.72
10tR Assortment 100—i watt, ' watt and i
Ya watt Carbon Resistors.... ... ....... 2.4
200R Assortment 200 Ys-Watt insufated |
Resistors . _....... . ..., ... .. Lo 495
69K Heavy Duty Army Code Key......... .. .69
10C Heavy Duty 10 tube Power Transformer 2.95

_Wne Sounp Equipment Co.
811-913. Jetferson Aye., TOLEDOD Z,UHID

The
HOUSE OF A

MILLION RADIO PARTS ¥

6 Assorted Speakers Cones

Thousands of other bargains in sound equipment,
parts and supplies. Tubes, record changers, am-
Pliders, speakors, elc. Send for catalog No. $0.

EXPERIENCED
FIELD ENGINEERS

Wanted for general educational work
with radio and television distributors
and dealers.

Men selected will be assigned to dis-
tributor-dealer headquarters points on
conclusion of training course in manu-
facturer's headquarters plant. Appli-
cations treated in confidence.

Write to:

Box 4747, SERVICE MAGAZINE
52 Vanderbilt Ave., New York 17, N. Y.

MORE ADVERTISERS USE MORE SPACE
IN SERVICE
IN ANY OTHER RADIO SERVICE TRADE JOURNAL

L J
NET PAID CIRCULATION OVER 20,000 ABC

THAN
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(Continued from page 51)

transferred from one side of the equal
sign to the other without changing the
truth of the expression, provided that
certain rules are followed. Where a

p.lus Or minus quantity is changed, the
sign is reversed.

Example: 9-7 — 2, or 9=247 or
9-7-2=9

It will be noted that the minus sign
of the 7 became plus when transferred
to the right side of the equation, and
that the 2 became negative when trans-
ferred to the left side of the equation.

When times signs are used, a wumer-
ator figure on one side of an equation
becomes the denominator when trans-
ferred to the other side.

(6X3)
=

Example : 9X2=6X3, or 2=

163 4
8 X 4= or 2(8 X 4) = 16X 4

It will be noted now that when trans-
ferring a number from one side to the
other, all the terms on the other side
are divided by the transferred number.
The rules also operate under more
complex conditions.

Example:

8X6X3
69+2) +7 =" | 4
442

1)
8X6X3
442
or  (442) X {6[9+2] +7-49}

=8X6x3

or 6(942) +7-49=

8
2) 7+3:4+8, or

47 +3) =84 48)
6(7-3) =64+4(7-5) +10
6+4(7-5) +10

or (7-3) = — "
6

(3)

[t will be noted that in the second
example, the figure 4 multiplied not
only the terms on the other side of the
equation, but also the figure 8 on its
own side. This procedure is necessary
when not all of the terms other than
the numerator or denominator of the
figure being transferred is first trans-
ferred. Actually all the terms in the
equation are being multiplied by or
divided by the same number, thereby
keeping the ratio constant. For exam-
ple, in the problem 8/2 = 4, if both
sides of the equation were multiplied by
2, the balance between the two sides
would then appear as 8/2X 2=4 X 2.
The two 2s on the left side of the equa-



FREE! Send for it NOW!

AI.UED
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LARGEST STOCKS
QUICK, EXPERT SERVICE

Send for your FREF copy of the Service
man's complete Buving Guide 1o Every-
thing in Radio and Flectronic Supplies!
Seasoned Servicemen keep the ALLIED
Catalog handy, depend on ALLIED as the
one reliable source for the equipment
they need. This newcst catalog is packed
with values. .. replacement parts, testin-
struments, fools manuals, sound equip-
ment . . «:\er\thmg vou need at money-
saving prices. Send for your copy today!

Moretharn 10,000 Itenrs—Com-
plete lines of all the leading
makes. Largest stocks of
| hard-to-get parts. Lowest
money- smmg prices. Get
speedy service, expert help,
everything you need from
ALLIED!

Public Address—entirely new
line ... new styling, new de-
sign ‘features. Packaged
Ready-to-UseSound Systems
for every P.A. requirement.
Everything in amplifiers,
speakers, microphones, in-
tercom and recording.

Test Equipment—Complete
sclection of latest-type in-
struments—new Signal
Tracers, Oscilloscopes, Sig-
nal Generators, meters—
everything for cfiicient mod-
ern servicing. Send for your
New ALLIED Catalog today!

e o o 0 s s e

ALLIED RADIO CORP.
833 W. Jaxk son Blvd., Dept. 19-D-7
Chicago 7, lllinois

Send FREE 1947 ALLIED CATALOG.

LS

Name. . ...

Address ..
City . oo i

“te e

Zone...... State... .. .. .
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tion would cancel and the equation |

would reduce to 8 = 4 X 2. There-
fore, all the terms in an equation must
be affected in any such operation. If

8

the problem were — 4+ 6 = 10, and it
2

was decided to transfer the figure 2,

then the problem would become
8
- X2 + (6 x2)=10(2). This
2

would reduce to (8) + 12 = 20.

When fractions are involved, they
may be converted to whole numbers by
cross multiplication, which is an exten-
sion of the above method.

2/5=4/10 or 2X10=4X35;
4/16 =7/28 or 4X28=7%16

Where a comhination of signs is used,
care must be exercised in applying this
rule.

Example .

745 26-6

——=— or

3 342
(34+2) (7+ 5) = 3(26-6)

We note here that all terms involv-
ing pls or manus signs are enclosed in
parentheses so as to constitute them as
single terms.

Fractions in complex equations can-
not be added together, unless they have
a common denominator.

Example 1/24-1/4=2/8 +4/8:
(the least common denominator here is 8.)

Example :

Each term may therefore be multi-
plied by appropriate figures so as to
convert it to some new fraction whose
denominator is §. This is accomplished
simply by multiplving the fraction hy
&/8.

Example

1/2 X 8/8=4/8,1/4 X 8/8 = 2/8, etc. ;
Substituting in the original problem,

4/8 +2/8 =2/8 4 4/8, or 6/8 = 6/%

When adding fractions with a com-
mon denominator, only the numerator
figures are added, the denominator re
maining constant.

1/8 + 2/8 + 3/8 + 4/8
1+z+3+4 10

8
Quite often, w1 mathematical opera-
tions, the figure 0
Definite rules have been established as
to the procedure to follow where a zero

Example :

quantity is involved. These are:
64+0=26
6-0=6
6X0=0

(Continued on page 55)

is encountered. |

JOHN RIDER SAYS...

Ideas
Make Money

“Some serviceman was
first with the idea of
having a number of
table model radios on
hand to leave with his customers when
the big sets had to go to the shop for
repair. That was smart, because none
of his customers were deprived of radio
entertainment in the interim.

“*And some serviceman was first with
the idea of giving free advice to the cus-
tomer over the telephone. This was
particularly smart because it demon-
strated a spirit of cooperation; it showed
the customer that the shop would give
him a square deal when it was necessary
to remove the receiver from the home.

“These are the sort of ideas that make
money because they are based on one
simple but very important point . . . the
cultivation of customer confidence. If
you win that, you need not worry about
your future; if you lose it, all the tech-
nical ability in the world won’t keep
you in business.”’

(P unningham

Hectron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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r-f tuner. Tuner is supplied wired for

three channels and the other channels arc
ready to be wired in to accommodate new
stations. Coil forms are mounted as well
as the trimmers for these extra channels.
Antenna is also supplied with the neces-
sary mounting brackets and hardware.

FTR DUAL-CONDUCTOR F-M
LEADIN

A twisted dual conductor h-f cable,
KT-51, specially designed for f-m and
television receivers has been developed
by Federal Telephone and Radio Cor-
poration, Newark., N. J.

Characteristic mmpedance i1s 95 ohms
while its attenuation is 1.7 db at 30 mc.
3.6 db at 100 mc, and 10 db per 100 foot
at 400 mc.

x k%

SPRAGUE MINIATURE CAPACITORS

Miniature capacitors, 63P and 64P, in
round and flat types, and available in

NEW PRODUCTS

(Continued from page 25)

capacities ranging from .00025 to 1.0
mid, have been announced by Sprague
Electric Co., North Adams, Mass. A

typical capacitor rated .005 mid at 150
volts is 34" long x 3/16" diameter.

KINGS ROTO BEAM ANTENNA

A roto-beam tv antenna, which rotates
clockwise or counter-clockwise in a com-
plete 360° circle, is now being made by
the Kings Electronics Co., 372 Classon
Ave.,, Brooklyn 5, N. Y.

Antenna is operated by a 24-volt
motor, which is controtled by a double-

e kil

pole, double throw, spring-loaded switch
located in the control box at sei
Weatherproofed, with a neoprene de-
icing skirt around the head.

* % %

D & M PHONO OSCILLATOR

A one-tube phono oscillator using a
12SL7 has been produced by the D& M
Mig. Co., 51 Lincoln Ave., Midland
Park, N. J.

Transmitting frequency may be per-
meability tuned, by means of a slotted
screw, through a range from 550 to 1550
ke. Units are shipped tuned to 600 kc.
Includes a built-in scratch filter.

* Kk Ok

SIMPSON ILLUMINATED METERS

Illuminated meters in 2-in. and 3-in. sizes
and in both rectangular and round cases,
have been announced by the Simpson
Electric Company, Chicago, Illinois.

In a patented method of illumination,
a Lucite cone carries the light from a re-
cessed bulb in the back of the instrument
through the front edge of the cone which
entirely surrounds the dial face.  This
makes possible the use of the standard

metal dial.
& % &

JFD STEP-DOWN RESISTOR BALLAST

A plug-in type step down resistor bal-
last, designed to convert 110-volt receiv-
ers and clectrical appliances for use on
220-volt circuits, has been designed by the
JFD Manufacturing Co., Dept. Y, 4117
Fort Hamilton Parkway, Brooklyn 19,
New York. Ballasts come with Amer
ican, British and Continental male plugs:
femalc sockets are American.

If t's Sound You Need—ALMO Has It!

MAP-120 |
MUSICAL INSTRUMENT
AMPLIFIER SYSTEM

LIST PRICE

$75.00
IMMEDIATE DELIVERY

ALMO RADIO COMPANY
509 Arch St., Philadelphia 6, Pa.
LO. 3-9225

— 0|

SERVICEMEN!

— DEALERS!
SEND FOR OUR LIST OF AVAILABLE

TUBES and PARTS

M. V. MANSFIELD CO.
937 LIBERTY AVE.

PITTSBURGH 22, PA.

PHONE 2297

STALLMAN OF ITHACA

WHOLESALE DISTRIBUTORS
ELECTRONIC PARTS AND SUPPLIES
FLUORESCENT LIGHTING

ITHACA, N. V.

! !ATTENTION — SERVICE MEN
STATIC SUPPRESSORS—AUTOMOTIVE TYPE
10-Ohms — Angle type — ICA No. 349B — .08 ea.

FRANCHISES OPEN
TELEVISION SERVICE MEN

for Experienced

Min. order $5.00

Mail orders fitled postpaid anywhere in the U.S.A.—while they fast,
money order for prompt shipment. Regular billing vs. P.0. to rated accol

NORTHWEST PROCUREMENT & SALES
107 N. W. Couch Street Portland 9, Ore

Send
unts.

gon

| N. Y.

Manufacturer of nationally distributed television kit wishes to line
up service centers in various television areas. Applicants must have
extensive television service experience and suitable equmment for lin-
ing up television receivers, Those selected will receive servieing
franchise and will be advertised as a service center for servicing
this kit. Transvision, Inc., Dept. S, 385 North Ave., New Rochelle,

Radio Parts Co., 232 W. Delaware, Toledo, Ohio

6” A. C. SILK CORD, with Bakelite Plug............. ....... .. ..... 10¢
POWER TRANS., 120 Mil. with both 6.3, 2.5, 5v. Windings......... $4.50
100 ASSORTED CARBON RESISTORS............................. $1.95
4-TUBE, 8.-WATT AMPLIFIER (less Tubes), . $19.50
14 DYNAMIC SPEAKERS..... . ........... . $7.50
67 R.C.A. AUTO SPEAKER. wih 0, P................ ... .. ... $2.45
TUBES (l" Guaranteed), uncartoned, 50 and 10% Off.

PHONQ. MOTORS, rim-driven, 9. ... . . ............... ........... $3.60
ASTATIC PICKUPS, L-72 (3.5v. output), list $8.50. uncartoned. $3.75
SHURE CARTRIDGES (fist $5.50), uncartoned.. ... ... .. ... .. $2.25
VYOLUME CONTROLS (with switeh)............... .. . 95¢
VOLUME CONTROLS (without switch) .............. .. ............. 59¢
3 TUBE PHONO AMPLIFIER, less tubes and speaker........ ...... $9.50

'FAMOUS DE WALD RADIOS—ORDER NOW! |

2AS14 W |lnut . $14.95 #514 Ivory $15 9%
=500 19.50 #5000 L 20.60
%501 or 502 in either Ivory, Rose, Amber, Walnut . $23.60
509 Two-Band . .. .. $22.95 #507 3-Way Portable. .. 35.95
#605 Table Automatic Record Player & Radio 67.95

B. & D. DISTR. CO., 639 Tompkins Ave., S. I. 5, N. Y.

259%, zuth Order. Balance C. O. D.
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SERVICE MAN MATH

Conitnued from puge 53)

Most of the preceding material can
be used in the determination of un-
knowr quantities, specifically, in using
Ohm’s fJaw and Kirchhotf’s laws. When
so used, the unknown quaantity is placed
on the!left side of the equation, and
the known quantities on the right. For
exarmple, supposc the voltage drop
across a resistor of 100 ohms is 10
volts, and we wanted to determine the
current through it

E
= — where E=10 and R = 100.
?
10 ]
Then. =——  or [ =-—amperc
100 10

The solution of resistive networks
requires a knowledge of mathematics,
too. For resistors in parallel, the for-
mula is

1
Row=——"—, etc.,
1 1 1
_+_+ =
R, R, R,
where: R;, Rs, R, are the paralleled
resistors

For resistors in scries, the formula is
Ry = Ry + Ro 4+ Ry, cte.

where: R, R, R, etc.
resistors

are the series

An alternative formula for paralleled
resistors is
R, XR.
Ry =——— .
R, + R,
However, this second formula can only
be used for two resistors in parallel.
The formulas given may be used in
combination to solve resistive network
problems. For example, suppose two
resistors of 10-ohms resistance were in
parallel, and, in turn, in series with a
20-olim resistor, and we wanted to de-
termine the total resistance of the net-

work. The equation would then be
R1 X RJ
R = —+ R
R,+ R

where: R, = 10 ohms, R- = 10 chms, and
R: = 20 ohms

GET ALL THE FACTS
(Continued from page +41)

order is taken. A Dasic contract form
is in many cases preprintesd on the
back of the repair order itself and
signed by the customer at the Shop
when the pickup is made or Lefore the
work is donce on the customer’s prem
ises.  This, too, goes a long way
towards reducing misunderstanding.

[ ]
CORRECTION
I'he coupling capacitor between the

12SK7 plate and 47,000-ohm grid resis-
tor, in the front cover diagram of Iebru-
ary SERVICE, is a 25-mmfd unmit. The
value had been omitted from the circuit.

CIRCUIT MODIFICATICN

A revised model of the Collins 734,
discussed in the circuits pages of
March Service, has been released.
The new model uses a 6SJ7 in place of
a 6AKS for the crystal oscillator, and
65G7 tubes in place of the 6SK7s in
the i-f amplifier. No changes were
made in the circuit design.

100 POPULAR
CIGARETTES

Free

with your purchase of $15
or more in Radio Parts.
Lucky Strikes, Camels or
Chesterfields — smoke ‘em
or give ‘em away! Make
up an order and use the
coupon TODAY.

Help yourself to a gift from Olson Radio Warehouse,
and get a square deal in Radio Parts tool These
gifts are free to our customers — proving that you
get MIRE for your money when you buy from

OLSON. Try it and see!

Here’s How to get your Free Gift: Look through our

Hadl «ws an order today,
and aflack this coutonmp
for your Free Gife!

OLSON RADIO WAREHOUSE, Inc.

73 E. MILL ST., DEPT. 80, AKRON, OHIO

Vacuum-Packed Tin of
Planters Peanuts

with your purchase of $10
in Radio Parts; a $20 pur-
chase brings you TWO
tins, etc. Big %2 Ib. can
of fresh, delicious Salted
{ , Jumbo Peanuts of famous
© quality! Use the coupon
TODAY.

NEW, 200-PAGE

HANDBOOK

ree

with your purchase of
$10 or more in Radio
Parts. A practical guide
to help you oper-
ate a shop or store
successfully, Packed
with valuable in-
formation! Use the
coupon tcday.

Do it NOW!
IF _YOU

checked below.
[J 100 CIGARETTES

NAME

catalog (you should have one) and make up an
order in the amount specified for the gift you want.
Mail this order to us and enclose the coupon below.

DON'T HAVE A COPY OF
OUR LATEST CATALOG, SEND FOR IT:
NO CHARGE, OF COURSE. '

OLSON RADIO WAREHOUSE

| enclose an order totalling $

(O Lluckies
[T PLANTERS JUMBO PEANUTS

73 E. MILL ST.,, AKRON, OHIO
— . Send me FREE the gift

O Camels [ Chesterfields)

ADDRESS

{
|
|
[J 200-PAGE HANDBOOK |
|
|
|
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Write for illusfrated catalog sheets

TLAS SOUND

CORPORATION

1445 - 39th St., Brooklyn 18, N. Y.

SERVICE, APRIL,

JOTS AND FLASHES

WIRE RECORDERS, WITH PLAYBACK, are
beginning to come off the production
line of many manufacturers, as separate
units and in recciver consoles. Many
models provide for from one-half to one
hour of continuous recording, with prices
ranging from $2.50 to $5.00 for the one-
half or one hour spools. Watch for a
complete analysis of wire recorders in
the June issue of SERVICE. Manu-
facturers are continuing to stress the
importance of service clinics. Strom-
berg-Carlson has recently set up a travel-
ing service clinic that will visit the major
cities throughout the country. F. Leo
Granger, Stromberg-Carlson service de-
partment manager, is in charge of the
clinic. Charles W. Robbins is no
longer representing the Viewtone Tele-
vision & Radio Corp. . Edward R.
Taylor has resigned as advertising direc-
tor of Zenith Radio Corp. William 1.
Macke has succeeded Mr. Taylor.

There are now 6,000 members in the
National Radio Institute Alumni Associa-
tion which was organized in 1929, Chap-
ters are located in New York, Baltimore,
Philadelphia, Camden, Detroit, and Chi-
cago. ... Clint Bowman has been named to
handle the P. R. Mallory & Co. territory
in Chicago, northern Illinois, Towa and
Wisconsin. Allen Shaw will represent
Mallory in Pennsylvania, Maryland,
Delaware, Virginia, District of Colum-
bia and eastern New York. Ray Bridge
will cover the New England States for
Mallory. L. C. Truesdell, formerly
with Bendix as general sales manager
of the radio division, is now with Hot-
point, Inc., Chicago, as vice president in
charge of marketing. . . . David Cathcart,
formerly advertising manager of the
home instrument division of RCA Vic-
tor, is now assistant to the general man-
ager of Magnavox. . The Hallicrafters
cabinet factory at Shelbyville, Indiana,
has been purchased by the Admiral Cor-
poration of Chicago. Gerald Light
is now assistant director of sales and
advertising of Emerson Radio. . Con-
cord Radio Corp. recently opened its
second store at 220 W. Madison Street,
Chicago. Many personalities in the busi-
ness and entertainment world attended
the opening. . . . Harold Shonberg, pres-
ident of Alpha Metals, Inc., Brooklyn,
who developed the three-core rosin flux
solder, will attend the Radio Parts Show
in Chicago. . . . Elmer D. Eades is now
regional manager of the southern regional
office of RCA Victor. . . . Donatd Mac-
Gregor, former ecxccutive vice president
of Webster-Chicago. has been electad
vice president in charge of production
for Zenith. . E. J. Conlon is now di-
rector of advertising and sales promotion
of Aero Needle, Chicago. . . . T.oyd Dop-
kins has become radio sales manager of
Majestic Radio & Television Corp., Chi-
cago. He succeeds C. V. Mercado who
has become head of the international di-
vision of Majestic. . Terminal Radio,
85 Cortlandt Street. N.Y.C,, are now dis-
tributors for the Pickering Pickup and
Brook High Fidelity Amplifier. F. Sum-
ner Hall is national sales engineer for

Pickering and Brook. Edward R.
McCarthy is now general sales mana-
ger of Sorensen & Co. Kenneth B.

Shaffer has been named by RCA to su-
pervise the sale of parts to tube and
parts distributors.
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What’s The Indian Rope Trick Got To Do With
MALLORY CAPACITORS?

B{ALLQRY originaled and produced the first type “FP” capacitor. These have
been famous for performance for so long—have been =o consistentlv pre-
ferred for original equipment —it follows they naturally hecome first choice of radio
servicemen. You might imagine there was some special magic in their making.
The popularity of FPs, however, has never depended on tricks of engineering or
manufacture. Yesterday, as todav, it has been a matter of quality. Careful control

of muterials . . . painstaking manufacturing methods that keep impurities down
to a fraction of a part per million . .. rigid standards of testing and inspection

... explain why Mallory FPs are preferred.

They are the reasons why Mallory FP capacitors last. .. why millions are in use
all over tl}:e world ... why they can be counted upon for service beyvond the
normal. They are your assurance that when vou install a Mallory FP, the cus-
tomer can depend on a job well done.

YOU EXPECT MORE AND GET MORE FROM MALLORY

P. R. MALLORY & CO., Inc., INDIANAPOL

IS 6. INDIANA

WWW-americanradiohistorv.com
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ACCEPTANCE...

because they’re

Radio-Engineered for
Extra listening hours

HE VERY FACT that RCA Batteries are
Tdesigned for radio by radio engineers,
is the reason why dealers and servicemen
everywhere are turning to RCA Preferred
Type Radio Batteries for greater profit and
customer satisfaction.

Each radio-engineered battery type has
the right capacity for the current drain of
the sets it is designed for. And all "A-B”
types are engineered so that both sections

Portable B's Portable AB's

iz

Portable A's

TUBE DEPARTMENT

HARRISON, N. J.

deliver effective voltage for the full life of
the battery pack.

Add this to the fact that RCA is the great-
est name in radio, and you’ll understand
why the smartly packaged and competitively
priced RCA Radio Batteries lead the way
today. You can get your stock conveniently
and quickly from the same RCA Distributor
who supplies you with RCA tubes, parts,
and test equipment.

g g
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