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“the first real postwar receiver.” One of the finest CW receivers yet
developed. Greatest continuous frequency coverage of any commu-
nications receiver—from 540 kc to 110 Mc, in six bands.

FM-AM-CW. 15 tubes. Matching speakers available. s2 7500

e///ﬂde/ S'4UA Function, beauty, unusual radio perform-

ance and reasonable price are all combined in this fine receiver.
Overall frequency range from 540 kc to 43 Mc, in four bands. Nine
tubes. Built-in dynamic speaker. Many circuit refine-

ments never before available in medium price class. 58950

J(ode/ S S 3 8 Opverall frequency range from 540 kc to 32

Mc, in four bands. Self contained speaker. Compact and rugged,
high performance at a low price. Makes an ideal standby receiver

for hams. CW pitch control is adjustable from front

panel. Automatic noise limiter. ............._....... > $4 7 98 )

Prices slightly higher in zone 2

hallicrafters rapio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

Sole Hallicrofters Representatives n Cancda:
Rogers Mojestic Limited, Toronto-Montrea!
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| WILL TRAIN YOU TO START

A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
WITHOUT CAPITAL

The men at the right are just a few of many
A4 I have trained, at home in their spare time, to
be Radio Technicians., They are now operating
their own successful spare-time or full-time

'0" Build These and Many Radio businesses. Hundreds of other men

. = . R ;raine'c‘l thldRa?'lood IJ;Ob‘ itn :rnctli)cﬂgs‘rlaevery

ranch o© 0. oesn’t this my

othEl' Radlo clrcu“s WI"'I ’50-50 method"” l0! home training can give you

Bi K.t f P t I s I B_O]TH’ adtho}r‘ouzltnnxagrv;'éegsltf of Radio prin-

¢ciples and t experience you

g s o arts upp y need to help ygu make more money in the fast-
growing Radio industry?

J. E. SMITH
PRESIDENT
National Radlo
Institute
88rd Year of
Tratnlng Men
for Success
in Radio.

| Trained
These Men

By the time you've conducted 60 sets of Many Beglnneu Soon Make Extra Money
Experiments with Radio Parts I supply, In Spare Time While Learning

made hundreds of measurements and ad- The day you enroll I start sending EXTRA
justmenta, you'll have valuable PRACTI- MONEY JOB SHEETS. You LEARN Radio
CAL Radio experience for a good full or principles from my casy-to-understand. illus-

building, testing and experimenting with parts
1 send—USE your knowledge to make EXTRA
money fixing neighbors’ Radios in spare time
while still learning ! From here it’s a short step
to your own full-time Radio Shop or a good
Radio job!

VETERANS

You can get this training right in
your own home under G. I. Bill.
Mail coupon for full details.

J part-time Radio job! trated lessons—PRACTICE what you learn by

| Trained
These Men

Future for Tralned Men Is Bright

in Radio, Televislon, Electronics
It's probably easier to get started in Radio
now than ever before. because the Radio Repair
Business is booming. Trained Radio Technicians
also find profitable opportunitiea in Police.
Aviation, Marine Radio. Broadcasting. Radio
Manufacturing, Public Address work. Think of
even greater opportunities as Television. FM,

You bulld MEASUR- 1.0, stage, diode-de- and many new, war-devcloped Electronic devices
ING INSTRUMENT tector-a.v.c. stage and become available to the public] Soon, there will
above early in sudio stage. It will be more Radio equipment to install, operate,
Coursa, usefu} for bring in local and maintain and repair than ever before in all
Radlo work to pick up distant stations, Get history! Get the facts on all these opBPortunities.
EXTRA spare time the thrill of learning FREE book 1
money. It 13 & vecu- at home eveaing tn | Send for B now
um tube ;nlé‘lunll)ctg, ;%:reu:lme t'm“ yog Find Qut What NR!I Can Do For You
measures A.C., D. o act throug H = "

3 scinating Mail Coupon for Sample Lesson, “Getting
IR (ol DG cur, I tosts Acquainted with Receiver Servicing,” and my

rents, resistance, re-

celver output. FREE 64-page book. It's packed with facts

about Radio’s opportunities for you. Read the
details about my Course. Read letters from men
I trained, telling what they are doing. earning.
See how quickly, easily you can set started.
No obligation ! Just MAIL COUPON NOW in
an envelopse or paste it on a penny postal,
J. E. SMITH, President, Dept. 7EX, Nationa}
Radio Institute, Pioneer Home Study Radio
School, Washington 9, D, C.

SAMPLE LESSON FREE
64 PAGE BOOK

I will send you a FREH Lesson, “Getting Ac: Goop For 30’// SAMPLE LESSON ’ R EE
quainted with Receiver Servicing,” to show
you how practical it is to train for Radio at
home in spare time. It’s a valuable lesson.
Study it—keep it—use it—without obligation!
Tells how Superheterodyne Circuits work,
gives hints on Receiver : -
Servicing, Locating De-

Aven,

G

!f‘n'::w Nl LLEE ™

1 av, a 83

ang ' age bm(.,‘“mm ang , "000 4

Cregj . i), jthan g3 A ag,

. S RAV e ki 000 208 e,
FUp e o vear!

* Ashpy®
m,

Bullding the A. M, have
SIGNAL GENERA-
TONR at right will give
you valushle experi-
ence. Provides ampil-
tude-modulated gig-
nals for test and ex-
perimental purposes.

8 ). E. SMITH, President, Dept. 7EX
National Radlo Institute, Washlngten 9, 0. €.
Without oblizating me. mail your Sample Lesson and 64.page book
FREE, I am particularly intercsted in the branch of Radio checked below,
{No salesman wllIl call. Please write plainly.)
{ ) My own Radio Service Busis { ) Operating 8roadcasting

ne

TELEVISION

‘ mmm

(1] Station

Industrial Electronics

{ Spare Time Radio Servicing {

fects, Repair of Loud- “m.l:oullllm WIR { ) service Technician for Radio { ) Public Address Systems
1 Stores or Factory D, . e,
speaker, I. F. Transform- QMR SERVETKG ¢ ) Aviatlon Ragio € Jhiy Mareer Gt Military

{If you have not decided which branch you prefer—mail coupon for facts
to heip you decide.)

er, Gang Tuning, Con-
denser, ete., 31 illustra-
tions,

Address ... e . D I P I T raea

My Radio Course Includes
TELEVISION -+ ELECTRONICS

Approved for Training Under Gl Bill

RO D DD S mm S .

FREQUENCY MODULATION
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"|SENSATIONAL,

Transmits only when spoken to at close range

The LOUDER the noise—the BETTER the results
By speaking directly into the front side of the Turner
Model 15D-NC clear cut results are achieved at ordinary
levels of conversation. The din, clatter, and clang of
machinery and other disturbances are canceled out. In
fact, the higher the noise level, the more effective will
be the results observed.

A new Turner development . .. Now facrories,
machine shops, engine rooms, trains, aircraft, etc.,
can have sharp, clear communications. Turner
engineers have solved the problem of effective
speech transmission under adverse noise condi-
tions. The Turner Model 15D-NC is so expertly

designed and balanced it amplifies only sound Designed for Convenience

originating close to its specially engineered dia-
phragm. Random sound (noise) arriving from
a distance strikes both sides of the diaphragm
simultaneously and is canceled out. This new
microphone transmits only when spoken to at

The Model 15D-NC is a rugged dynamic built to stand
severe operating conditions. 1t is housed in an attractive
hand held case of light, tough alloy. When not in use,
it may be hung on a hook. If desired, a "push-to-talk”
thumﬂ switch is built into the handle for on-off opera-
tion ot relay work. Available in 50, 200, 500 ohms, or

close range from the front. high impedance.

SPECIFICATIONS Turner Model 15D-NC

EFFECTIVE OUTPUT LEVEL; 56 db below
1 volt/dyne/sq c¢m

FREQUENCY RESPONSE: 50 to 5000 ¢.p.s.

OUTPUT IMPEDANCE: 50, 200, 500 ohms,
or high impedance

DIRECTIONAL CHARACTERISTICS: Close
talking only

DIAPHRAGM: High quality corrosive resist:
ant aluminum

MAGNETIC CIRCUIT- High energy magnecic
crcuit with moving voice coil Both sides of
diaphram exposed to balance our random

CASE: Smooth, die cast alloy.
FINISH: Gray gunmetal enamel.

MOUNTING : Hand held. Hole provided at
top of case for hanging on hooE‘

CABLE : 7 foot attached, single conductor,
shielded.

DIMENSIONS: 77 long x 2% " wide x 12" deep.
WEIGHT : Approximately 24 ounces.
OPTIONAL: “Push-to-talk " thumb switch for

soun on-off Or relay operation.
Also available as Model 150 semi-divectional dynamic withowut nosse cunceling
feature. Level: 56 db belowc 1 coltidynelsq ¢m. Response: 40 1o 7500 ¢. p. 3.

THE TURNER COMPANY

902 17th Street N. E., Cedar Rapids, Iowa

TURN TO TURNER FOR SOUND PERFORMANCE

2 RADIO-CRAFT for



*400,000 WORTH OF RADIO SERVICE DATA
A Continuous Senvice for less than ¢ a day cu

Ij_y_oromcf FOLDERS

VOLUME 1, contoining first ten sefs of
PHOTOFACT FOLDERS in de luxc binder,
$18.39. Individual sets Nos. 1 to 10,
$1.50 cach.De Luxe Binder olone, $3.39.

Everything you need in one handy,
unified form—large schematics, picto-
rials keyed to parts lists and’ align-
ment data complete listings of parts
values anc replacements, alignment,
stage gain, circuit voltage and resist-
ance analysis, coil resistances, dial
cord stringing, disassembly instruc-
tions, record changer analysis and
repair.

All sets are taken apart and an-
alyzed by experts in the Sams
Iaborator es. Every part is measured,
tested end triple-checked 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 wait for information. As re-
ceiver changes are made, you get cor-
rection and addition sheets for your
files. Your data is aiways up to the
minute.

EASY TO USE

All diagrams and pictures are coded to
numbered parts lists. Everything is
*)osmvely identified for fast work. All

lders are sct up in uniform, easy-to-
follow style: big type, big illustrations
—no hunring, guessing or eye strain
—no more loss of time and temper.

CHECKING OVERA
PERFORMANCE

]

;

$403,531.051—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 continuing service, de-
signed to help you make up to twice 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 ANALYSIS

GODING
SSpPICTORIAL
";;- VIEW

£k

X}

new instruments. PHOTOFACT FOLDERS
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 FOLDERS
actually cost you nothing: they pay for
themselves over and over! Sce your re-
placement parts distributor—or write us di-
rect. In Canada, address A. C. Simmonds &
Sons, 301 King Street East, Toronto, Ontario.
Canadian price, $1.75.

{C.P.A. Statement Available

HOWARD W. SAMS & CO., INC.

2924 EAST WASHINGYON STREET,

INDIANAPOLIS 6, INDIANA

PHOTOFACT SERVICE

#'The service that pays for Itself over and over again®

RADIO-CRAFT for

MAY,

1947



SYLVANIA NEWS. .

RADIO SERVICE EDITION

MAY Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1947

BRAND NEW SYLVANIA TECHNICAL MANUAL NOW
AVAILABLE TO RADIO SERVICEMEN!

Handy Volume Describes Over 500 Receiving Tubes—
Is Full Of Helpful, Essential Data

Here’s the new, handy volume of val-
uable radio tube information radio
servicemen everywhere have been
waiting for. This bigger, better-than-
ever latest Sylvania Technical Manual
—listing over 500 radio tube types (old
and new)— has been made available
as a result of the solution of extensive
and elaborate tube engineering
problems.

IMPORTANT INFORMATION

You'll surely welcome this handy ref-
erence manual, with its important
featuresincluding : Fundamental Prop-
erties of Vacuum Tubes; The Charac-
teristic Curves; General Tube and
Circuit Information; Resistance Cou-
pled Amplifier Data —and many more.

AVAILABLE NOW

We urge you to get your copy right
away— because we know you’ll find
this volume ¢hock-full of invaluable
information—facts that will be helpful

to you day in and day out.

See Your Sylvania Distributor or order from Radio Tube Division, Emporivm, Pa;

L RADIO-CRAFT for MAY, 1947



NOW! An Amazing Opportunity to

LEARN RADIO.:~

1 SEND YOU 8 BIG KITS OF RADIO PARTS

(4 COMPLETE 6 TUBE - RECEIVER

b

| TRAIN YOU

RIGHT by PUTTING
YOU TO WORK wim
REAL PROFESSIONAL
EQUIPMENT!

LEARY BUILD CIRCUITS! TEST! REPAIR!

"0 YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS

YOU BUILD THIS USEFUL

Test EQUIPMENT!

| give you a fina, mevino-
coil lynu Meter Jnstrument
on Jowel Bearlngs — with
parts for @ complete Analy.
zrer Circuit Continuity Test.
er. You learn how to chach
and correct Roceiver dafacts
with professional accuracy
and speed.

HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION!

1 traln your mind by putling you to work with your A BUSINESS OF YOUR OWN . . . OR A GOOO RADID JO)

~—

hands on a big 6-Tube Superheterodyne l‘euinr. You'll find ou} how to get and do neighborhood Solderlng. wirlag, tonnect.
And, believe me, when you get busy with real Radio repalr jobs for nice profits ond rich experl. Ing fadio parts . , . ‘bul!hi-
Radio Parts == 8 big Kits of them — you really ence while learning. This sort of work can easlly ::,‘"";":"',I‘M- ':"‘ ‘I‘C“a:nl:.t
LEARN Redio ond leorn It RIGHT! You get the pave the way for a Rodio Service business of your :lh:r“ you tgrlu'trucln l? s
practical s1u# you need to be useful in Radio, and own. But with SP'_"‘Y‘”"Y Training, you're not “,:c ."G“F 'c":,,“"l':: T.‘;::,:
that's whet 1t takes fo make money. You don't  'IMited. You can swing into any one of the swiftly ste. you get s really orae:
d ith these B Kits expanding branches of Rodie- tieal slant on Radio.
have fo worry about whot to do wi i Electronics  (NCLUDING  Radis, R'l,

of Parts. Step by step, | show you how to build Television, FM, Rodar, Induse
clrcuits, test, experiment, troublesshoot. And you triof Electronics. Be wisel
don’t need any previous experience. The Spray. Decide now to become
berry Course storts right at the beginning of @ fully qualified
Rodio! You can’t get lost! Simplifled lessons, RADIO - ELECTRONI-
coupled with real *'Shop® proctice, mokes every CIAN. ASEiptitl}dziails

= obovt my Troining at
subject plain and eosy te understand and remembaer. once! Mail coupon be-
Soon ofter you begin Sprayberry Training, |'ll tow for my 2 big FREE
send you my sensational BUSINESS BUILDERS. Books.

You'll get valuable ex-
perience and practice
bullding this  Signal
Generalor and muiti-
purpose Testoer.
Makes 8 breeze out
of fixing Radios and
you don't have te
spand money on
ocutside, ready-
made equipment.

SPRAYBERRY ACADEMY CF RADIO
F. L. Sproyberry, President, Room 2057, Pueblo, Colorado
Pleose rush my FREE copies of "How to MAKE MONEY in RADIO,
ELECTRONICS ond TELEVISION,'' and “'HOW to READ RADIO
DIAGRAMS ond SYMBOLS. "'

GET THESE VALUABLE
FREE BOOKS

“How 1o Reod Radio Diagroms ond Symbols”
Here's o valuable and wonderfully complete new baok

which exploins in simple English Now to vead ond under NOME it i
stond ony Radio Set Dicoram. Includes tronslation of oll Add
Rodio symbols. Send for this volume af once. 1t"s freel rosy

Along -with it, | will send you onother Blg Free City

book describing in detail my Radie-

Electronic Training. lMe-l in envelope 5 pmn on penny posfcard)

-----------------J

/
( ¢ B B N § |
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GET YOUR PROFIT-MAKING

FEDERAL SELENIUM RECTIFIERS
FROM THESE JOBBERS!

ALABAMA
Mobite—Radio Labs

ARIZONA
Phoeniz—Southwest Wholesale Radio
& Appliance Co.
ARKANSAS
Ft. Smith—wise Radio Supply’

CALIFORNIA
Long Beach—Fred 8. Dean Co.
Los Angeles—U. 8, Grant Supply Co.
dio Equipment Distributors

Radio Products Bales Co.
Radio Specialties Company
United Radio Supply Co.

Sacremento—Sacramento Electric
Supply

San_Diego—Electronic Distributors
Radio Parts Co.

San Frunclsco—l..eo J. MeYberg Co..

Bchuyler-wmson Co.
Zack-Radio Supply Co.
Santa Ana—Rsdio & Television Equip-
ment Co,
COLORADO
Denver—Inter-State Radio & Supply

Co.
Radio Products Sales Co.

CONNECTICUT
Bridgeport—R. G. Sceli & Co.
Hertjord—R. G. Sceli & Co.

New Britain—United Radio Supply

DELAWARE

Wimington—Radio Electric Service
Co of Pennsylvania

DISTRICT OF COLUMBIA

Washington—Capitol Radlo Whole.

salers

E‘mermn Radio of Washington

FLORIDA

Miamt—Herman Radio Supply Co.

Thurow Distributors. Ine.
Jasksonville—Thurow Distributors. Ine.
Orlando—Thurow Distributors. Inc.
St. Petersdurg—Welech Radio 8upply
Tallghassee—Thurow Distributors. Ine.
Tampa—Thurow Distributors. Inc.
W. Palm Beach—Goddard Distributora

Thurow Distributors. Ine.

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

IDAKO
Boise—Craddock’s Radlo Supply

ILLINOIS
Chicago—Allled Radio Corporation
¢ Lukko Sales Corp.

Walker-Jimieson. Inc.

INDIANA
Anderson—Seybert's Radlo SuPply Co.
Evansville—Wesco Radio Parts
Indianapolis—Kiefer-Stewart Co.

adio Distributing Company

Rodefield Co.

Van Sickle Radle Supply Co,
Muncie—Standard Radio Parts
South Bend—Colfax Co.. Inc.
Terre Haute—Terre Haufe Radio

KANSAS
‘Wichita—Radio Supply Company’

Federa

There’s an outhorized 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

LOVISIANA
New Orleana—Rnnno Parts. Ine.
Shuler Supply
Southern Rndlo Suplﬂy Co.
Walther Bros. Compan;

MAINE
Auburn—Radio Supply Co.. Inc.
Bangor—Radio Service Lﬁboratol'! of

New Hampshire & Mai
Portland—Radio Service Lnborntory of
New Hampshire & Maine

MARYLAND
Baltimore—Kann-Ellert Electronics.

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

MASSACHUSETTS
Boston—De Mambro Radio Supply Co.
Louis Herman Compa
Hub Cycle and Radio Co.. Inc.
Radio Shack Corporation
Cambridge—Electrical Supply Corp.
The Eastern Company
Fall River—Flint Radio Co.
Rozbury—Gerber Radio 8upply Co.
Worcester—De Mambro Radlo Supply

Co.
MICHIGAN
Detroit—Ingram Distributing Co,
Grand Rapids—Milton Bursma

MINNESOTA
Minnegpolis—Lew Bonn Co.

MISSOURS
Kansas Citv—Potter Radio Company
St. Louis—Radonics

NEBRASKA
Omaha—General Appliance Co.

NEW HAMPSHIRE
Manchester—De Mambro Radio Sup-

Ely Co.
adio Service Laboratory

NEW JERSEY
Camden—Qeneral Radio Supply Co.
Radio Electric Service Co.
of Pennsylvania
Newark—T. A, O’'Loughlin & Co.
Variety Electric Company
Perml Amboy—Bennett's Radio Sup-

Phllliﬂb«ra—Clrl B. Willlams

NEW MEXICO
Albuguerque—Radio Equipment Co.

NEW YORK
lb«ny—Hudson Valley Asbestos Corp,.
E. Tavlor Co.
mnghnmmon—Broome Distributing

Federal Radio Supply

Morris Distibuting Co.. Inc.
Buflalo—Genesee Radlo & Parts Co.

Radlo Equipment Corp.

Standard Electronics Cc.
Elmire—Fred C. Harrison Co,

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

Brookiyn—Eenray Distributing Co,

Elec!ronlc Equipment Com-
pany. In

Green RAdlc Distributors
Hornbeam Distributing Co.

in Canadas ~ Pedere) Hectric Manufocturing Company, 1vd., Montreal.

Export Distributorst = Internetisnel Stendard Eectric Corp. 67 Broad St N. ¥,

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

1t's the modern way to give
better service, improve set per-
formance, get instant starting and
longer life. . . . Get in touch with
your nearest jobber teday.

Manhattan—H. L. Dalis. Inc.
Federated Purchaser Inc.
Harvey Radlo Company, Inc.
Milo Radlo & Electronics Corp.
Newark Electric Co Inc.

Radio Wire Television Inc.
Radionic Equipment Co.
stan-Burn Radio & Electronics

germlnn.l Radlo Corporation
Queens—Peerless Radio Distribu-
tors .
Rochester—Hunter Electronics
Masline Radio & Electronic Equip.
ment Co.
Rochester Radlo Supply Co.
Schenectady—M. Bchwartz & Son
Syravc'yae—-Broome Distributing Co.

E

Morris Distributing Co.

Syracuse Radio Bupply Co.
Troy—Trojan Radio Co.. Inc.
Utica—Beacon Electronics. Inc.

Electronic Lab's & Bupply Co.

Vaeth Electric Co.

White Plains—Sound Products Co.

Westchester Electronics Supply Co.

NORTH CAROLINA
Charlotte—Radiotronic Distributors.
Inc.

Raleigh—Supreme Radio Suppliers
OoHIO

Akron—Brighton Sporting Goods Corp.

Cincinnati—Herrlinger Distributing

Co.

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

Thompson Radio Suppuea
Dayton—Hughes-Peters. In

Standard Radio & Electronlcs

Products Co.

Toledo—mle!lme Sound Equlpment Co.
‘Warren Radio Company
OxKLAHOMA
Lawton—Reynolds Radio Supply
OREGON
Portland—Lou Johnson Company
Tracy & Company. Inc.
PENNSYLVANIA
Altentown—Radio 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 Radlo

Co.

Emerson Radlo of Pennsylvania

Lectronlc Research Laboratories

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, Distrlbutors

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

TENNESSEE
Memphis—Blufl City Distributor Co
Nashville—Currey's, 109 16th Ave.

TEXAS
Dallas—Crabtree’s Wholesale Radio
Huey & Philip Hardware Co.
Wllkinson Brothers
Ft. Worth—Fort Worth Radio Supply
Co.
Houston—8terling Radlo Products Co.
San Antonio—Mission Radio, Inc.

UTAH
Salt Lake City—S8. R. Ross
VERMONT
Burlington—Vermont Hardware Co.
Rutland—Rutland Radio Center
VIRGINIA
Norfolk—Radio Parts D!slribu!ing Co.
Radio Supply Compa!
Roanoke—Leonard Eleetronlc Supply
Staunton—Southern Electric Co
WASHINGTON
Seattfe—Seattle Radio Supply. Ine.
erb E. Zobrist Co.
Yakima—Lay & Nord
WISCONSIN
Milwaukee—Radio Parts Co.. Inc.

CUTSIDE THE UNITED STATES
HAWAIL

Hilo—Photo Radio Products, Ltd.
Honclulu—Radlo Wholesale & Supply
Co.

GET THESE FREE SALES HELPS

SELF-SERVICE COUNTER DISPLAY

SERVICE MANUALS

Halds 12 individually boxed vnits. Show how to apply and install

Federal’s Miniature Rectifiers.

ALSO —a V7-by-22 inch 3-color window poster, thal gives all sales
points ot o gloncte. Available from your nearest jobber!

RADIO-CRAFT

100 Kingsland Road,
Cliften, New Jersey

for MAY, 1947



Grasp the NEW OPPORTUNITIES in

MODERN RADIO
EQUIPMENT FOR YOU
TO USE AND KEEP

I — -

The very essence of National Shop Method
Home Training js EXPERIENCE. You get
actual experience by working with modern
Radio and Electronic equipmenl—building
many types of circuits. You may build _a
fin®. long distance MODERN SUPERHET.

ERDDYNE. signal generator, miniature
radio transmitter. audio osclilator. ote,—
many other standard actual operating

pietes of equipment—conduet cathode ray
and other experiments. This practical work

ELECTRONICS AND
TELEVISIONNOW/

Modern Radio — FM Broadcast and Reception
Television — Industrial Electronics; Power,
Control, Communications— new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

Shop Method Home Training

By a Real Established Resident School
with its own FM Studios, Shops and
Laboratories.

TRAIN WITH aDVANCED
TECHNIQUE

The good jobs In Itadio Elccteonles
how £o to the men who are equipped to
handle them. It takes training and ex
perience. National Schools. one of the
oldest and larkest trude sehools In the
country. makes It possible for you to
get this training right j YOur owii
leme IN YOUR SPAQLE TIM

National mainiains modern resident
training Studios, Shops and Labora
tories where [nstruetors and ensneers

e worklng  constantly o Improve
training  methods. 8O METIIOD
HOME TRAINING is a logical exten
sion of this praetical system

A FIREE lesson that shows you how
practical and systematie this new traln
ing method is will be sent you withont

obligation. You may keep and use thls
lesson to prove (o yoursell just
practieal Natlonal Training really is

Get one of the many NEW JOBs
that demand new techniques und niclh
ods in Modern Radio. Get your ghare of
the NEW BUSINESS that servicing
the new sets and equiPpment demunds
FExperts akree that ltadio, Television
and Elertronles present opportunities

advanees with your training—YOU LEARN APPROVED FOR
' BY DOING! TRAINING
i UNDER GI 8BILL
| L] » a
See What National Training
Has Done For These Men
National Shop Method Home Climord Hannah,
Trajning wins Rood jobs, in- Portage La Pral

dependence and security. Take
the woril of National men who
ive  estublished records in
their favorite Kadio. Televl
slon, or other hranches of

idectronics,

From ©. K. Ivey,
Washinagton,
D. C.. comes thig

thoroush 1ral

rie, Manltoba,
Canada
My tralning has
brought results as

anhother ralse thanks to Na
tionai's encourugement and
iy

writes

in line fo

o 03

NATION

much grecater than ever beforel

Kadio is expanding with far-reach-
Ing improvements in teception. No one
knews yet how Kreat the Televizion
maiket will be. Electronies will toueh
almost every walk of life—in industry
and in the home

TI'EN YOUR INTEREST IN
RADIO INTo A CaREER THAT
WILL ASSURE YOU SUCCESS AND
SECURITY

FIND QUT WHAT NATIONAL
TRAINING CAN DO FOR YOU

Where do you stand today in mod
ern jndustrial progress ?\Whiat does U
future hold for you? You owe it to
yoursell to lnvestigate this opporty
nity. With National Training YOU
GIT' AHEAD FAST-—you may step
nte 3 good bosition or start o busi
ness of your own. with little capital
¢ven before you complete your National
Course.

Fit yourself for a carcer of inde
pendence, good earnings, success and
securlty in one of the fastest Erowing
fields in Industry. For full Information.
just send your name and address on the
coupon ahd mall it TODAY.

Get This Book
FREE

This big book presents the
facts about the field of Elec-
tronics and your opportunitles
In it topether with full infor.
mathon about the advanced Na-
tional Training. Read it and
make up your own mind that
National Training will equip
you for a great future., No
salesman will call on you from
National. The book §s FREE
with your sample lesson. Clip
and mail the coupon TDDAY!

AL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.0905 L

ON

Joseph Michel
;:ﬂ:‘;_-‘:"‘f\?::“mni Ir. t{;mn“, City ’ : NATIONAL SCHOOLS. DEPT. 5-RC (Mail in envelope or paste g
offers the hest 1Hinois \rlriu-s’ » g 4000 South Figueroa Street, Los Angeles 37, Callfornia on perny post card) ]
course 10 be had T g AL ] 3 5 3 3 .
- th Natlohal Mall me FREE the two books mentloned in your ad ineluding a sample lesson of your course.

Keep up the Rood work, B R M inderstand no salesman will call on me, :

. now earning $295 ]
E\gﬁ sfrtxn i:l“'ft H‘ month as a radie operator B NAME e e . . AGE i
Wright Black n s d technician gnd $20 a we [ i g b e o N e (]
foot, Iduho: - Do |' more in my shep at home N ADDRES, ]
o o D 0 ¥ H DRESS : = L L. — - H
Natimzl [ was 3 = Read t other enthusiastic M ]
aelectied to in- studen have written wit ' CITY STATE ..covveviinnnnn . M
(s)}rug ri’a |h:; I‘Ll\ll()ralorv work .\I;ulhmalm;r,:.....lnu In the big M Inelude your ¢ number 1
e i 10inage e sl send) 7ouS H Check here if veteran of World War 14 [
[ |
| == '------------------------------------------------.n
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" HOUSE OF
MICROWAVES

Magnetrons!! Type 2J32 (Jan.)
just released. The 2J82 is designed
for 10 cm. operation. Rated at
300 kw peak pulse power. Com-
plete information sup-
plied. Listed at $200.
Our Price New $25.00
3J81's. One ¢m. Mmag-
netron listed at $96.
OUR PRICE...$20.00
720 Magnetron, Value

$200. Special...$20.00
2788 (8246-3263 mes) Complete with mag-
MEL cevericrsrsasssaarencceiosassssanns $37.50
2J42 (3 cm) complete wuh magnet..,... $37.50
2J26 (10 em) .c.evvenccace 00000040 vee..$25.00
Magnets for Magnetrons .............. $12.00
Klystrons! 2K26/728AB (3 ¢cm) new; with data
listed at $38, Our price o.....cccc.veeas $7.75
707B. Limited QUANLILY ..vvvvvvnoacneas $15.00
External Cavity for 707B .............. $3.50
715B Pulse Power Tube.... ..cc.ceveuen . $9.50

80 mc oscillator-amplifier “with 2 6ACT's. Uses
;ZAﬂéb. Wave guide input, xtal detector. 'Yfith
With 6ACT's and T28ab, IN24 .......... $16.50
Thermistor Beads (D-170386), for use with UHF
and Micro-Wave equipment (List $3.00). In sep-
arate sealed containers .95

WAVE GUIDE PLUMBING
3 centimeters

T Section with choke terminations........ $5.00
3 cm TR Box (cavity) silvered for T21A
TR tube .ccocoeencscesesncsaisionsnsniss 2.50

234 ‘ﬁwot silver plated with 180° bend (2”
160° bend with 90° twist 3% radius with
pressurizing nipple and coax coubler.. 3.95
21,3 foot 3 ¢m wave guide choke to cover
t

ting ..... 0000000000900 0005000000000 4.5
6 foot 3 em wave guide section, per Toot.. 1.95
Slotted Dipole Antenna 8 et cvvievnnnn.. 4.00
90° bend In wave guide 15” ......coiiuens

Silver Plated Directional Couplers with a 20 DB
drop with:

A. Wave guide 80° bend 157 long.. . .54.00
B, 16° bend in wave guide 16" .......... 4.40
C. 80° bend in wave guide 10” long...... 3.95
D. 90° bend in wave guide 16" long alsc

90° bend in coubler .....c.ccieivnnns e 500

Choke flange for 8 cm. 1"x%", 2 for .... 1.15

1.25 Centimeters
Flexible section 1” long. choke to choke....$3.00
Mitred elbow and "S™ section. cover to
choke
T-section, choke to cover .....ccc0neness . 4.50
Section—1" long, cover to cover ......... 2.00

} one

NEW ARC-5 SUPERHET

RECEIVERS—NEW’
Tubes (included) 8-—-
12SK7;1 — 12K8;
12SR7: 1—12A6. Freq.
range; A different re-
ceiver for each of these
bands: 1.5 10 3 Me: 3 to
6 Mc: 6 to 9.1 Mc. Any
receiver ; specify
frzquenfy Tubes and
schematic are
included ... $'2 00
Extra to go w:th ARC-5
Dynamotor ,........... 00000000 500000000 $2.25
Control Box ........ 000000 esesaaaaes .+ 1,00
Drive Cable ..i...vviverennsvncasnaneees 2.50
Mounts ...onevecevacarvancnsrcrnesveess 1,00

(SCR-274-N) Tronsmitters

ARC-6 Transmitters; 26 watts CW; 16 watts
phone. Tubes: 2—1626;: 1—1629; 1—1626; 1
crystal. Range (specify frequency desired): .5-
B Mc; .8-1.3 Mc; 1.8-2.1 Mc: 4-6.3 Mec: 6.3-7

Mc: Power: 24-28 VDC. Less dyna-

motor n Y $lz'oo

r'Diynlnim:mr for 'l;ranimitltt:"). ........ $14.00
odulator unit (with tul 1626

1—VRI60; 1—1216 ....vocceenaeae $| 4°50

These units are BRAND NEwW!!!

SONAR SOUND DETECTION
UNIT

Ideal for detecting under-
water sounds, such as
filsh swimming in schools,
within a 16 mile area.
Using a Rochelle salt
crystal, which is about
1000 times more sensi-
tive than quartz, as the
active unit the sound is
transmitted up a 60 ft.
length of cable. It s
completelgeencloud in a
solid rubber sheath. This sound detector was
originally used in harbor defense. Coupled to
;n audio nmlpligler. tth can be l‘found to
ave many valuable applications. As

£OF SD-1 vvnvensnnorsasnsssnrnns $6.95

New US
Navy
Model
RAK-7
Ship
Receiver

15 ke to 600 ke, 6-tube receiver with: AVC-
Band pass filter-Audio filter—Noise limiter—
Precision tuning with a Vernier dial—Voltage
regulated power supply, with three tubes, for
60 cycle, 116 volts. Can be battery operated.
Complete with spare parts box weigh. 6

ing 78 Ibs.. tubes and instruction book $ 9.95

10 Centimeters

Wave Guide per ft. eocecececenennnss ...+ $2.00
16 foot lengths
Coax Coupler 9/16” to 84" coaxX ...conouee 2.50
Rotary Joint with mounting plate.. 8.00
SO RADAR

Tranamitter unit (10 CM) includes 2J26 mag-
neteon, TR-ATR section, pulse transformer.
McNally Klystron, 1F strip all tubes, blower
motor. Used but in good condition ...... $150.00
S0 Radar antenna assembly (10 Cm) dipole,
parabolic reflector 24 in. diameter, Drive and
selsyn motors, wave guide couplings. rotary

joint, Masking dome, 80x80x40" Used and in
good condition ..cieeiiecenecriciaianns $45.00
New ...iiiiiiiiiciiananns 000000030000 $90.00
80 Radar 10 em echo boxes ............ $15.00

SO Radar indicator unit. with CR tube, fo-
cusing and deflection coils. azimuth scale, all
controls. tubes and components used and in wood
condition .....c..ciisiiiiiieiiiiieans $100.00
S0 Radar accessory range unit, with AC volt~
meter on front of cabinet .............. $35

In fact we have the complete SO Radar. New
and used. Ask us for quotations.

APS8-10 Modulator assembly: Includes 2J42
magnetron, 2—3B24s, 3C46, relays, blower mo-

tor.

Together with Low Voltage power supply as-
sembly for APS-10. Chokes, condensers, trans-
former.

Both units, a buy for .......... A80000a 0 $50.00

Signal Generator, 2700 to 3000 MC. Regulated
power supply, 116V /60C. Contains output meter.
Made by Western Electric. Value $400, Our
price ..... 000000000000 hteveeecsenasnaes $75.00

RA-38-A HI-VOLTAGE POWER
SUPPLY

Ideal for breakdown in-
sulation testing. or as a
source of power for a
pulse transmitter,
This unit supplies
continuously vari-
able voltages be-
tween 500 and 16,
000 volts DC at 35 ma. A voltage Doubler circuit
using two 706a rectifiers and two 1 mf con-
densers is employed. RMS ripple voltage at max-
imum power i 6%. THIiS UNIT OPERATES
FROM 116v/60¢, Variable voltage is obtained by
means of a Variae in the primary circuit of the
high voltage transformer. Size is 21"x171%"x29"
deep. Net weight 314 lbs. This unit sells 116
{for the low price of ..... 00C 000000000 $

We have unhelievable bargains in 400
cycle transformers. ldeal for pulse work.
At this price you can figure out your
uses for them. Most sizes at 50 cents each.
Send us your voltage requirements,

Values in All Frequencies

SPECIALS FOR THIS MONTH

Visors for b6-inch scopes .$ .75
Tube shields for 2APl ..sessscvessea. 98
Broadcast band push-button tuning units
inductive types ...c.ccvvvnvevscrnusvecas1.98
Mushroom rubber earphone cushicns for
lightweight set—2 pairs for «veevennr.. 89
Oscilloscope chassis, completely punched
for use with a 2-inch tube. Ocul nocketa
included 16”x117x9%” ...ccvvevincnnnas 1.50
Microphone element T-30-K for throat
mike 8elling 2 for ....coeevecescccenee .50
Mlc':ophone unit MC—IIQ for lip micro-
............................. 98
140 mmf split stator vnrlnble mldzet con-
denBer v..uvcucecennsnrerterntntereens .o 1,49
Silver button mica condensen. 176-186
mmf, each ...uvvvvrrererrrrnrerererens

Lots of 100 ...eeernieeeeeiiiiivinaauns .

S:lver button mica condensers: 500 mmf,

Lots ot 100 "2

Whip antenna—2 sections fasten tog ther
—Ideal for 10 meters .....ccc.c0venee ¢

B-29 computer amplifier contains 8-6SN7s,
b neons, 8 relays completely wired, new.. 9.95
115 velt 60 cycle transformers for plate
nnd ﬁlnment 670 V CT. 60 MA-5 nm‘l

6 Hy Choke 60 MA. to match above
I-F Crystal filter for BC-812. BC-342
Resonant at 470 ke. Crystal included..

Oil Filled Condensers

1 mi.ggg vie ..$ 25 2ml600 vde .. A0
m vde .. . 1 mf 1000 .. 485
dme800vde L. 35 2me1000 :gi .. 38
4 mf400 vde .. .55 5 1mr 1500 vde .. 105
5-5 mf 400 vde .. 115
A mf 1500 vde .. .20
2 mf 6560 vde .. .30 660 1000 .95
.26 mf 600 vde .. .25 2 mf 660 ac/ .
4 mf 1500 vde .. 1.30

.86 mf 600 vde .. .30
1 mf 600 vde .. .35 1 mf 2000 vde .. 1..10

.1-.1 mf 7000 vdc GE. Pyr .
10-10-10 mf synchro cap 90'\'/6

Hi-Volt Mica Condensers

F3L .0008 mfd 8000V list $29.00 ........ 3 3.75
Solar type SX .0016 mf 3000V list $9.95 . W15
Sangamo G-3 .006 mf 10 kv list $87.50 . ' 1750
.0008 mf 6000 vde C-D No. 699-6H ...... 80
,0002 mf 5000 vde Aerovox .......... oo 75

Tube Special

Tube A . Your Tube Appro, Your
TyPe List Cost Type List Coat
2AP1 %1200 § 3.75 837 $280 %135
3BP 15.00 3.95 B72A 7.60 2.45
3FP1T  27.00 3.50 3B 12.00 3.95
BBP1  20.00 4.95 TO6A .60 6.75
6BP4 29.00 7.95 241-B-WE £5.00 40.00
5CP1  45.00 4.95 861 155.00 50.80
6FPT 32.00 4.25 304 TL 8.00

Sockets for 6CP1, 5BP1, 3BP1, T0BA, 829 $.95 es.

Hi Volt Tronsformers

2 KVA Transformer and choke—116 V. 60 to
70 cycle input. single phase, Output 17.000 V.
@ 144 Ma; choke 4.000 H @ 0 current, D,SIR
4600 ohms. Dimensions 26”x29”"W. x13”D.
Amertran
8200 volts. AC 150 M.A. 115 volt, primary, 60
eycles, Designed for half wave operlhon with
160 M.A. output each, two transformers hooked
up with secondaries in series and primaries in
parallel will give 8.000 volts, output at 300
M.A. from a full wave rectifier, These are con-
servative, ¢ontinuous commercial ratings $7.25

Relays

SPST Latching relay made by Kurman.
Make ecofl 116v/60c; DCR 1600 ohms.
Break coi] 116 vde 10 ma; DCR 5000"!’5

ohm: i nsenestsaecietaceenaserisioae
DPST, Telephone type; 2 p. 1 cl; 1 open

cont. rating Ba at 60v. coil rating 3.6

ma (at 12K ohms), 1000 vae. ........... 1.05
Edison-Sealed Tube Type Thermal Relays—45 to
60 second delay. Normally open. $10. value.
Our special Price ... ..vvererererenaranes A5
24 Volt Relay Grab Bag Bargains: SPST, en..
.50 DPDT. ¢a., .60; TPTT. ea.. .70.

All merchandise guaranteed. Mall orders promptly filled. All prices F.0.B. New York City.
Send Money Order or Check. Shipping charges sent C.0.D. Send flor Flyers.

COMMUNICATIONS EQUIPMENT CO.

131-C LIBERTY ST., NEW YORK 7, N. Y. TELEPHONE WH 42558
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«“'M ard Real PAy, Fascinating Work, and a Grand Future

'.-Pt" : n_,.l

DeFOREST'S

TRAINING, INC.

CHICAGO, ILLINOIS

r

IT IS THE WE'.M TRAINED wman
“wWHo WIIVS

Ln the prize ring. as in the bigger: conteﬂl nf maieing a Livelihood for ig
and families, fraining makes.the champon . . befligs the real P.{ )’kﬁr" "‘

You can prepare for bigder winnings, t0o, By training for oneluf ﬁmer-.
ica’s great champlonship fields-~RADIO aad BLECTRO"I'ICS-!hL
billion dollar opportunity-packed influstry thaLis gn the magrh.

1s HOFT €U/ 1o

Mail coupon below right now, for lute fag abalt the Cwli"‘! events
in F.M. Radio, Brpadcast Radio, Motion Soundy Electronics, ‘
Sound Recording,/the future developments Tc!evusma, Radar and
other branches. Seg; too, how von may,score a kuockoul ag’amsl low p.':y. ,
uninteresting work, an unevent{ul fufure. <

You don't hz Lo know a thini about Radio and Eloﬂnmr# at ¥
present. Oveé'a U5_‘15 ears, InFOREST'S TRAINING, INC.
has perfected a nnpi h Jof home training that GETS
RESULTSQ‘U e T,
We pro: uh- mu. lbr use fﬁ ;’b rvown home, with x ﬁl(a
training method that, ineludes o # / < R
{1) commercial type Radi g, W"" #nd ass€mblie Ful ﬂfé\ “ “IIY
- "

valuable LEARN-B Y-DOTNE #ijieric 2) s min
tion Picgure Projector and 12 reels of aCl%%mk FLEA

FREE EMPLOYMENT SER??ECE’“
you complete your course, our freg @ ke

BY-SEEING" instructive movies to speed your underst
service goes Lo work to help you fet!

of |mp¢lani pranc:p cs, (3) many easy-lo-read loose- leﬂ,
sons illpstrated with handy [old-out diagrams, and (4) {0
eflective EMPLOYMENT SERVICE to help you get
started toward agood Radio Job when trained—or Lo assist
you, ifi starting your own Radio Business where you can
hefyour own boss.

¢ This chamjrionship method has started many men to-

gee HLIW it may do the same for you. Mail coupon
Lodﬂ-Tor big free book that shows you the way.

DeForest’s Training, Inc. Wins
Coveted *Certificate of Merit',

eForese's Training, Inc. is the first school of its
kind in the country to win the “*Certificate of Merit'’
of the New York Museum of Science and Industry.
This award is gronted ''in recognition of outstand-
ing achievements in the pioneering, development
and use of home study and laboratory courses ro
erain men for the fields of Radio and Electronics.”

You cAN Buitn 133
FASCINATING EXPERIMENTS

You use 8 Big Kits of Rndio—Elqc-
tronie parts and assemb Buiid
and operate SEVEN d:ﬁ'erent Ra-
dio Receiver Cireuits. Electrio Eve
Devices, Radio Telephone, Wire-
less Microphone and dozens of
other fascinating projects.

e, ke S

= lEARH N_FASTER AT HﬂME "“MBVI 5
= bl ._ S e |

USE A 16 MM,

M OT!ON PICTURE Without obligation, send for cur valuable, Infor-
‘TROJECTOR with 12 mation-packed book, “VICTORY FOR YOU™
reels of instructive mov-

ies to halp you grasp im- MAIL COUPON TODAY!

ortant fuondamentaia

aster, easier. You enjoy
one of todny’s most mod-
ern, ¢fféctive training
aids. right in yourown
home.

,TERANS B

1 Lchgc Labora-

SNAREEDARENEESRERNEDERARREREARNNNNGREND
DeFOREST'S TRAINING, INC.
2533-41 N. Ashland Ave., Dept. R.C.-DS
Chlcago 14, lllinols, U. S. A,
Send me both your big book “VICTORY FOR YQU" and Kit Supple-

ment, showing how ] may make my start in Radio-Electronics with your
modern home training plan. No obligation.

; Name. . . ....Age
,‘ “&‘m Inc. ;:l;(' Address Apt.
i 0 ou
n nﬂ A City . Zone State.

O If under 16, check here for special information
L et [ If a discharged veteran of World War 11, check here.

eld b .. . HESEENEESERENEEEESEESENEEESRSENISUCESENEEEEREESEN

1you ca obtain this -

__||_
— "

0



MAY - 1947

CHICAGO PARTS SHOW SECTION ' 41- 48

Editorial: 400 Million U. S. Radios? by Hugo Gernsback |7
Radio-Electronics Monthly Review 18, 19
Canberra's Mobile Radios. 34
New French Radio Parts. by E. Aisberg 40 | » ano POPULAR ELECTRONICS ¥
Radio 35 Years Ago.... .. 9l e ——
BMORY WAVE CRAFT TELEVISION NEWS
Electronics RADIO & TELEVISION
King of Tube Check Cover Stor 22 — s
T e e NI HUGO GERNSBACK —
ultivibraters. . . ... . ... - p] \=2b Lo L= Editor-'n-Chist
Antenna Principles, Part Yi—Directive Arrays with Metal Screen Reflectors
by Jordan McQuay 29 FRED SHUNAMAN
Television for Today, Part XIl—High- and Low-Yoltage Power Supplies. . .by Milton S. Kiver 32 Managing Editor
High Yoltage Power Supply. 52 M. HARVEY GERNSBACK
Consulting Editor
Asiafcim Hgdio ROBERT F. SCOTT, W2PWG
An Economy Transmitter by R. F. Scott, W2PWG 20 Technical Editor
A 300-Ohm Folded Dipole. 54
™ - . QUEEN, W20UX
o8™h Editorial Associate
Servicing
Speedy A.C.-D.C, Servicing. by John Bowles 28 ELMER FULLER i
_ ) Shortwave Editor
Radio Data Sheet 346 (Generai Electric Farm Radio Mode' 28y) 36
Install & Wave Trap! by Oliver Parsons 86 ANGIE PASCALE
Production Maonager
Sound G. ALIQUO
Home-Built Sound Effects. 28 Circutation Manager
A Sr_naH_ Recording Studio, Part |11—Cutters, Yolumo Level Indicators and Compensation JOHN J. LAMSON
Circuits . ... .. by J. C. Hoadley 3i Advertising Director
Multi-Station Intercoms, Part lll—Intercom Installation and Maintenance
by Richard H. Docf 33 ALFRED STERN
Promotion Monoger
Test instruments On THE COVER:
Efficient Test and Repair Bench. - by C. A. Brown 22
Easy-To-Build Oscilloscope. ) Yy =T by B. W. Southwell 23
Construction
Code Oscillator. Ao L o A A el . T ..by Bernd Falk 82
Departments
World-Wide Station List. : ~...........by Elmer R, Fuller 35
Transatlantic News ..by Major Ralph Halows 38
Technotes ... ... .56, 76
New Radio-Electronic Patents. S 80
The Queiﬁon Box. et o e - i « i . o wenar: &2 A gl'un‘l' tube tester used
New Radio-Electronic Devices. . . .. b4 for testing the kenotrons
Radio-Electronic Circuits 70 used for uranium concen-
Ty e Onel 72 tration in atomic processes.
. . Chromatone by Alex Schomburg
Communications 92 from General Electric Photo

Book Reviews 95

RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, President; M. Harvey Gernsback, Vice President; G. Alique, Secretary _

Contents Copyright, 1947, by Radcraft Publications, Inc. Text and illustrations must not be reproduced without permission of Copyright owners.

RADCRAFT PUBLICATIONS, INC, * PUBLICATION OFFICE 29 Worthington Street, Springfieid 3, Mass, * EDITORIAL AND ADVERTISING OFFICES 25 Wesf

Broadway, New York 7, N. Y. Telephone REctor 2-9690. ;

BRANCH ADVERTISING OFFICES: Chicago: 308 W. Washing'on Street, Suite 1413, Chicago &, llI. Tel. Randolph 7383, Cleveland: Burdette Phillips, Manager,

405 Erie Bldg., Cleveland, Ohio. Tel. Main 9445. Detroit: Frank Holstein, Manager, 3078 Boulevard Bldg., Detroit, Mich. Los Angeles: Ralph W. Harker,

genfg%:‘r,zfgf South Hill St., Los Angefes 14, Calif. Tel. Tucker 1793. San Francisco: Ralph W. Harker, Manager, 582 Market St., San Francisco 4, Calif. Tel.
arfie] L

RADIO.CRAFT, May, 1947, volume XVIll, No. 8. Published Monthly on 28th of month preceding date of lssue. Allow one month for change of address.
When ordering a change, please furnish an address stencil Impression from a recent wrapper. All communications about subscriptions should be addressed to
the Circulation Manager, Radio-Craft, 25 West Broadway, New York 7, N. Y. ‘

SUBSCRIPTION RATES: United States and possessions, Mexico, Central and South American countries, $2.50 8 year; $4.00 for two years; $6.00 for three years
Canada, $3.00 a year: $5.00 for two years: $7.50 for three years. All oftier forengn countries, $3.25 a year $5.50 for two years; $8.25 for three years. Special rates
for members of the Armed Farces in-U.S., or those addressed by A.P.O. or F.P.O. mail, $2.00. Entered at Post Office, Springfield, Mass., as second-class matter
under the Act of March 3, 1879.

EOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co.. Ltd., I8 Bride Lane, Fleet St., London E.C.4. Australia: McGill's Agency, 179 Elizabeth
Street, Melbourne. France: Brentano's, 37 Avenue de 1'Opera. Paris 2e. Holland: Technisch Buresu Van Baerle, Bemelmans & Co., Heemsteedsche, Dreef 124,
Heemstede. Greece: International Book & News Agency, |7 Amerikis Street, Athens. So. Africa: Central News Agency, Ltd., Cor. Rissik & Commissioner Sts.
Johannesburg: 112 Long Street, Capetown; 369 Smith Street, Durban, Natal. Universal Book Agency, 70 Harrison Street, Johannesburg. Middle East: Steimatzky
Middle East Agency, Jaffs Road, Jerusdlem. India: Magazines Distributors, 5§ Bombay Mutuar Annexe, Gunbow Street, Fort, Bombay

10




for a Better Job «~

Lo Faktt o it/

Greater Knowledge means Greater Opportunities!

Yes, Mr. Radioman, there are innumerably more and better jobs in the Field of Radio
as a result of war-developed techniques— Mobile Communication Systems for Automobiles,
Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad-
casting, Television—these are just a few of the many new opportunities .open to you who
are alert—and are qualified!

Let Cleveland Institute Take Over Your Personal Up-Grading

PfOl’JIG"_l! Qualiﬁed, competent instructors, ample, personalized instructional aids, or-
derly, progressively arranged study assignments in recognized, approved technical texts—

]
]
Don’t Delay -
Write TOdﬂY! these are only a few of the many superior advantages of CIRE’S plan aof personalized
spare-time home study training for professional self-improvement.

CLEVELAND INSTITUTE COURSES OFFER COMPLETE ENROLL FOR INDIVIDUAL SECTIONS OF
TECHNICAL TRAINING RANGING FROM LOW-LEVEL COURSES, IF YOU PREFER

TO COLLEGE-LEVEL.
If you need only highly specialized training. you can study one

A. Master Course in Radio Communieation. ) ) or more of the following sections instead of a complete course.
vers complete preparation for broadcast station employment including
preparation for FCC License Examinations. 1. Mathematics of Radio.

B. Advanced Course in Radio Communication Engineering.
A college-level Radio Engineering Course.

€. Specialized Television Engineerlng.
Including post-war Television Techniques,
All Courses Include

The Reniarkable Workbooks of Instructional Aids. prepared by the in-
structing staff of Cleveland Institute.

Choose the course best suited to your needs—Start with the section you are
qualified to enter—Use the economical CIRE “Pay-As-You-Go-Plan.”

. Fundamentals of DC and AC Theory.

. Essentials of Radio Communication.

. Communication Networks.

. Advanced Radio Telephony for the Broadcast Operator.

. Audio and Radio Components and Systems (Design of Receiver
and Transmitter Equipment).

CLEVELAND INSTITUTE [77777noocsscoscosscomscmac This covromesssssssassssssssssss

- - B - T ]

s g Clevefand (nstitute of Radlo Efectronics, RC-5, Terminal Tower. Cleveland 13, Obio,
0 F RA n I 0 E I- E c T n o " I c : Gentlemen: Please send information about your homo courses in Radlo Electronics.
Contractors to the Canadian Broadcasting : NAME B . I desire tralning in J A s ac
Corporation 1 I have had experience In broadeasting {J servieing T
RC-S Termil’la' Tower : ADDRESS i Gealni =t operating ] mfg. ] CAA O Army-Navy [3
4 » amateur [J other Iama
CLEVELAND 13, OHIO " Gl g Fligh School Grad. [ College {] Degree
Approved for Train.ing under “G-T Bill : ZO0NE STATE. Check here for Veteran FEnrollment Information
of Rights™ M Ll Ty I I r Yy Iy rTTIOTYCTOT™MY

o orsos’ LICENSE*

IT’S EASY IF YOU FOLLOW OUR PLAN!

Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA-
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators.

TIME IS IMPORTANT TO YOU!

You ean get your License quickly with  Assures a MINIMUM of time in getting vour ticket
NILSON’S MASTER COURSE in RADIO .

COMMUNICATION and exclusive CIRE FREE BOOKLET tells you the Government Require-
Workbooks of Instructional Aids. Saves you ments for all classes of commercial licenses—Sent

Don’t Delay—

E many hours of random, undirected study. immediately upon receibt of couron.
L] 5 .
Wl’lfe TOqu! Approved for Veteran MAIL THIS COUPON
b Training under 00 SC00 0000000000 00CU0C0o0QOD00DRYODRO0O000 Q00000000
‘Gl BIll of Rights'! 8 CLEVELAND INSTITUTE OF RADIO ELECTRONLCS
8 RC-5 Terminal Yower, Cleveland 13, Ohio
c l E v E L A " D I " s T IT “ T E B Gentlemen: Pleass send Information about sour Home Study Course for Dreparation for FCC Commercial
: License Examinations. {Docs not cover Amateur License Examinations.)
OF RADIO ELECTRONICS F
i
Contractors to the Canadian Broadcasting s 10, T
Corporation .
1 L Zone. Stata
RC-5 Terminal Tower : B3 13 Veteran ek i
CLEVELAND 13, OHIO o o e o T o YT oo P s o AL [T oo e
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AIRCRAFT RADIO RANGE FILTER FL.8-A
For haipful reduction of QRM on crewded CW bands. When
attached o culput of amy communications receiver:

) = Wl pass signal of 1020 CPS, efiminating othars.

2 — Wil pass voice trequancies and shrinare 102G CPS code

signal

Compact, hight weight, with switch. Sire 204 "2 238 ".
$2.25 e

APN.4 RADAR SCOPE

1desl for comvarsion to service scope o talwage for parts. Contains 27
tubes such a3 BSNTGY, SHEGT, 6SLTGY, 65JTGY and SCPI scope
tube. 22 pots. switches, condensett, trdnsformers ate. In dluminum
care, dpprok. size $R12"" 18",

Price e = ~$17.95 es.

SOLD OuUT

Price

C-1 AUTO PILOT AMPLIFIER

Used o control the operation ol the Serva Units Causing them to move the
control sustaces of the aTrplane in one direction or the other in response
to the 1ignals reccived. The complete amp. includes one rect. TY4. three
TFT's tor amplification and control, three INT's for signal discrimination,
one power teansformer, six relays, loue control pots, chohes. condensers
ate. Convert for ute on radio controlled models, doors etc. Operates
trom 24 V. DC. Size 5% 26 Va “27%3"", Complete with tubes as describad

$9.95

Unless otherwise noted this meechandise was
temoved from sueplus  dicceaft snd issold

¥s used.

MARKER
BEACON RECEIVER

Ydeal for controlling temote circuits
for model airctaft, boats. erc. Ope-
rates from 75 me. Signal easilyalteced to
2 meter band. Tubes ussd and Included
1—6SM7, 1—65LTGT, 1_12SNTGY,
Alse sensitive reby. Circuit dagram
included imside cate. Size S¥ " WIW™x
5V, For 24 V. DC operation. Com-
plate at thown.

RECTIFIER UNIT RA-63-A

Chasrges 12V. batterier 3t 5 amp. rate hi charge o
2 amp. trickle. Easdly converved to use 41 Y. charg-
e¢ or battery eliminstor for suto radic servicing in
your shop. Stusdily built dry plare rectifser pro-
tecred by overload circuwit brasker, Thets wnits re-
maved from Famous SCR-295. Used but in good con-
dition.

Price $14.85 o

R-89/ ARN 5A GLIDE PATH RECEIVER

Formasly used for blind landing but sdaptable to many other utes
such a1 receiver for mew police or citizen’s band. Band ol opera-
tlon 326-335 mc. on any of three pre-determined trystal cone
trolled frequencies, Containg eleven tubes, § réliyi and other
waluable parts. For 24 V, DC operation, Sixe 1384 "x5V4™163"

$12.45

Price... = $3.95

Prics. complete a3 shown

INTERVALOMETER

Electronic timing device for releasing bombs at presst intervals. Ideal for dark room
timer, model train controller e.t.&. Coatafns ralays, switches, pilol light, resistors,
knobs, atc. Approximate weight, 7 Ibs.

Price

LOCALIZER RECE(VER BC-733.D

A part of aiccratt blind landing equipment manufsctured by WE. Ope-
eates on any six of its predetermined crystal controlled frequencies in
the range of 108-120 mz. Contains 10 tubes, three of which are WE
717:A's == and crystals. Ideal receiver for conversion to 144 mc. ham
band or mobile telephone bands. For 24 V. DC cperation. Size
14227434, Complete with tubes.

Prica. completa with dynamotar, .$12.45 On_orders less than $10.00 aflow additional charge of 25¢ to cover

handling

25 S € 130 W.New York St.- Indianapolis 4, Ind.
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KIT — 24 TUBE SOCKETS

Containing the following new Ceramic 1.0 sochats: 2-Acorn, 6 ochal

Amphenol, 46 prong Millen, 4-5 prong waler, 4-4 prong waler, 2 mald-

od bahelire, 2 octal lemale plugs 2nd 2-7 prong tubs teiter sockets with

canter socker for chacking pilot lamps.
Peica, complete kit

MC ELROY CODE EQUIPMENT
BRAND NEW

A proud addition to any Ham Shack. Use It to ink paper tape
for high spaed sending or ruceiving. or Convert to othar wses.
Qriginal price several times this low prics. Shipped 25 shown
in indwidusl wood carrying case. Tubes wied: 1.311726;
2-117P7—not included.

New___$50.00
Used_____$35.00

Piica for both

KIT—TWELVE
FREQUENCY
CRYSTALS

Complate
Kie..... $3.35

Containg srsorted frequencier between 3000 Ke. and 8.000 Ke. in FT
243 crystal holders. We pick st random from mized supply and cannot.
selact frequancies.

RAD|O-CRAFT for

BC-348 POWER SUPPLY

To convert the 8C.338 receiver for
110 V. AC operation. Constructed es-
pecially for the Esse Radio Company
by & loading transformer company.

INTERPHONE AMPLIFIER AM.26/AIC

Convert to high fidelity phone amp, or 1peech amp, Case size
9%a"x4¥% "25Y2". Tubes used and included: 2—=128J5GT,
2—12A8. Complate with dynamotor as shown, for 24 ¥, DC
optrition,

Prica. .$4.85 s

These power supplies Dave gained
swgreat popularity dus to quality. price
and simplicity in coaversion. Filameat
SSsupply 24Y. Rectifier tube wsed: 65

45 [not included).

1947

On orders less than 510.00 dllow additional charge ot 25¢
to cover  handling,

MAY,

SIGNAL CORPS TIME INTERVAL UNIT ML-138

This wnit is housed in a sturdy metal cane, 7V2 16”05 Y4" with
hinged top. Inciudes necesary adjuitment tools.  Powerful
clock machanism runy several days. Audic Toss, controlled by
velay, Is emitted for several seconds once every few mirutes.
Two flathlight celis needed. Mas many potsibilitien for Radio.
men ot Model Makens. Perts alone are worth more tham owr
price.

$4.95 o

130 W.New York St..

RADIO ALTIMETER APN/1

A complete 460 me. radio recaiver and transmitter which can be coa-
varted bor ham or commercial wsa. Tubes used and inchudad: 4. 15M7,
312837, 2-6H6, 1-VRISD, 2-955, 2.9004. Orher components wuch as
relays, 24Y. dynamotor, transformens, pohs, condensers, ate. makp this
8 buy on which you can nor go wrong. Complete a3 shown in sluminum
casa 1872772 7%",

Prics. ’ e 31495

Unless otherwise noted this merchandise wos
remaoved from surplus

sircraft andis sold asused.

Indianapolis 4, Ind.
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GASOLINE GENERATOR—
. et s Ve - T0 AMP.
conpanies: plumbers LV §E ~ 76

. o“ O
Miners. ¢ puilt Electrical starting when connected to 24 V. battery.
Attontd ] Ieal for power for emergency, cabins, aircratt, wels
The finest metal 0€ ding ec. These unfts were used for auniliary powes

on bombers,

petirs

on Prot detoctor o°

ccting mine

oR - BRAN Price {wseq) ...$72.52

ECT
M‘NE DE
GCR-623 ol

1
7 obic‘qs OI\“

MOTOROLA POLICE TRANSMITTER
idge. AND RECEIVER—AM

& inductance \:" iy 4 - v An ideal unft to convert brom its original 9 meter treq. to
I the 10 meter amateur band for mobile work, Complete with
antenna relay, high voltage wibrator supply for both receiver
and tranamitter and mory 2l tubes. These units were wsad by
Army Military Police and are sold as received. Condirion iy
ay be used: - O B e e,

nd instructio” _. 3 Price. Complete a8 shown {used) $65.02
(ation ¥
LINK FM POLICE TRANSMITTER
AND RECEIVER (Not Shown)
Received in same purchasc as sbove equipment. For 27-38 mwr.
operation. Complete ready to operate.
Priec per set [used) $65.00

MINE DETECTOR AN/PRS-1

BRAND NEW

For detection of metallic and non-metallic object
Used to locate buricd pipe. Cables, sowen tile ete.
The unit 15 3 UHF transmitter and indicatey objects
by deflection of the miceoammetee efther ta lelt
or right depending upon whether merallic or non:
metallic. Audio indicatian is also glven by 2 change
in volume ol 1.000 eycle tone. Ready to operate
with addition of 1.6 V. and 3-45 V. battcries. Comes
complete with sparc bubcs, antennae, teflectors and
instruction book — in  wooden chest FYan
28Y4"x15%3”. Wright, in operatign 22 ib:
Shipped new in origingl overieas moisture
proof conlaingr.

RADIO-CRAFT for MAY, 1947
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Where Do YOU Go From Here?

CREl 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, however, is far beyond the num-
ber of radiomen qualified to fill these positions.

You may have “gotten by” up to this point. But if you
want to 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 training.

No matter 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 had professional or amateur vadio experience
and want to make more money, let us prove to you we
have the training yoiu need to qualify for a mdiahjub. Te
belp us intelligently answer your inqulré—PLEAS STATE
BRIEFLY YOUR BACKGROUND F_EXPERIENCE,
EDUCATION AND PRESENT POSITIiON.

VETERANS! CREI TRAINING AVAILABLE UNDER THE

Capitol Radio Engineering Institute

An Accredited Technical Instituie
DEPT Re-S,

RADIO-CRAFT for MAY, 1947
ey -~ oL ,

“6. L

« 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C
Branch Offices: New York (7): 170 Broodwoy e San Francisco {2): 760 Market St.

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 hete”. 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

e b D Py s -

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Rd., N. W., Dept. RC-5, Washington 10, D.C.
Gentlemen: Please send me your free booklet, ""CREI
Training for Your Better Job in RADIO-ELECTRONICS™,
together with full details of your home study training.
I am attaching a brief vesume of my experience, education
and present position.

CHECK [ PRACTICAL RADIO ENGINEERING
COURSE [] PRACTICAL TELEVISION ENGINEERING

NAME......... S s |
STREET............. S ——

CITTY - st Z O NE:-.. 2. STATE. ...
O I am entitled to rraining under the G.I. Bill.

BILL!

15
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SWAP—BUY
OR SELL

FOR SALE -Nutlonal SW-3 shorl wave
recalver Wil peaver supply, three seis
band Bpread colls for %0, 40. 30 meter
Vunds, e ®eneral coil for 20 meters.

Good condition, $20 as iz, George Kershen-
h{‘xum, 1106 .Abany Ave..  Hartford 5.
will.

with  re-allgned

FOR SALE — RME-a8
Radio  Wilwy,

sPeaker, $95.00 F.O0.I1
lykesland. 8.

FOR SALE-Halllerafters 8-20-K In god
F.ooand LW

eandltion. R, W stages “tsouped
up™® withe Hi-Zaln  tubes. Want 9 buy
NN-28A. AL Flaen. 410 Thursten,
Ithaca, . N, ¥

FOR SALE—Tvlrad 18-A slundurd fre-
quency. Brand new in orizinal eatton with
extPa tubes, $20. Sumuel Strauss, Y4-0%
3hh Road. ¥Flushing, N. Y.

FOR SALE- 2-meter Transmitter-receiv-
ory 9 ' .. 20 watts, 955 F
calver 6C3-61.6. common audio. Switeh for
tixod or mobile. DBlack crackie vise. Meter.

27 pam. shcaker; pluz power supply, $45,
1. R lLowe, 1230 2/3 North Flores 3t..
flallywowt, Callf,
FOR SALE-—Italllerafters SX-32 recviver
aned speaker, Museo 35-watt aroplifier und
rmer 33X Fhordarson TRM*: mod
ulation  1ra riner; Thordsrgon 1000V
d-c power aypply: Kenyon 1000V d-c

Millen XNtal control cselter
hands. M. W. Shell
Tawasqua, I'a.

pover supply
ith eoils far all
hamer, 224 Pl X

SALE-—New  BC-375
20 to [60 metors convert
eratlon with a-e power supply. Coniplete
with tubes. key, mlke aml tuning unlts.
a ¢ power supple. Arthur Buck. 413
N. Second St.. Wormlessburg, ['a.

transmitier.
for 110V, a-¢

FOR SALE-—¥ram! new, NMcdiurdo Silver
VModel St Yomax. $49; Model 905 Sparx,
$14: Maodel 901 Bridee. $44. All three
la one persot for $125. 8 R. Bernsteln,
219 19th Xt eokDn. N, Y,

FOR SALE--New Abbott TR-4 transmit-
ter and reeeiver; new Ahbott DR-3 port
alle transvetver complete; insituetogranh
with ten new tapes and ogelllator. Want
S-19-R or loward 4306 i good working
conditlon. \Wm. H. Lorimer. 0. Hox 361,
WiiHamasport. s

FOR SALE-—1rallivrafters rcceiver 8KX-32
Jml(lllleul with XX -284 panel and new cab-
net, Jdhn Lim, I"O. Box 2307. Sun Fran-
riseo. Calil.

FOR SALE -American code reader with
110V. 80cy. motor. key attachment with
12 learier’s  tape J-tri-signal  hexin

ner's unirs. earphones, TUTI, TUBRB_ tuner
units, 1923 10 date. M. E. leigh,
Nr., 197 N. lth. San Jose. Callf.

-

o

FOR SALE Quardner model “8 roule
sender: Hpesdex key; KPPl rathede ray
tabe  with  gorket  sudd  leads.  Hupreme
miultl-meter, Write for information on
oher equipment. Ldwin W. Ozellus. 977
\Warren Ave., Brovkton. Mass.

ACTUAL SIZE
Type 68P Capacitors
. . . Ranges from
001 mfd. 400V 10
0.5 mid. 100V,

are coming.

TUBULARS?

There’s more about the new line of Sprague Type 8P
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-
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

Look to Sprogue for the newest—ond the best!

See Us in BOOTH 89 at the Chicago Show!

FOR SALE-Halllcrafters Sky Runger 8-39
in good condition, 370. ltobert Goren.
Montecello Hotel, Boulder. Colo,
FOR SALE-—Wehster phone with maodel
50 changer, plays 4p to_ 12 records, fusy
clanglng, 8° speaker. 3-tube amplifier.
Jeathercite cabinet, 24¥ x 177, Barkain at
%65 complere. David Ehart. 2219 Sudset
Ave., Utles 4, N. Y.

WANTED—8nlar CF or VTVM. Have new
Superior signul generator for trade, Lar-
son, 11 E. 30th 8r., New Yok 16, N. Y.

FOR SALE — New Preclston 200 signal
tracer, $25; 8lmpson 313 slgnal gen
erator new, ¥66; Slmpson 260 Volt-ohm-
meter. $35; New TPrecision sel tester:
TU'sed equipment: 535 RImpeon ‘scope, $30.
RCA 156 Tube Tester, $35. lamilton
Rudte Clinie. What Cheer, lowa.

SELL OR SWAP—Western Fleetrie six.
Rencrator, 50-100 MU $35; Hola vollage
reg. tronsformer, 300 wate, §20, 500
wutt, ¥35. Q. E. 6V battery charger, 1 to
12 “batteries, $43; QNT'9 1827-1932.
1REs 1927-1987. A. J. Gerel, 2i8 E. Co
lumbly St.. Hempstead, N. Y.

FOR SALE—Supreme 400t Dagnometer
in ruse. A-C cord missing. otherwise com-
plete: 3 fine Jewell meters A-C. D-C
Ma. ltudionic Engineering Co.. 620 North
und Bouth Rd.. Unlvershty City 35, Mo,

YOUR OWN AD

The Sprague Trading Post
is 8 free advertising service
for the benefit of our radio
friends. Providing only that
it fita in with the apirit of
this service, we’'ll gladly run
vour own ad in the first avail-
able issue of one of the six
rudio magazines in  which
this feature appears. Write
CAREFULLY or print. lold
1t to 40 words or less. Confine

Send your ad to Dept. RC-57

SPRAGUE PRODUCTS COMPANY
North Adams, Mass,

(Jobbing distributtng orpanization for products of the
Spragud Electric Co.)

RUN HERE FREE

it to radio subjects. Make sure
your meaning is clear. No
commercial advertising or the
offering of . merchandise to
the highest bidder is accept-
able. Sprague, of course, as-
sumer no responsibility in con-
nection with merchandise
bought or sold through these
columns or for the resulting
transactions.

SELL, OR SWAP—Transmitter, recelver
29 me: 285 .nc transcelver. same cab-
inet: VFO phone/ew/mew 25 watts? head-
vhones; mike; variometer; Intercoms: an-
tennas; en-axed; dymamotor, Robert Bo-
?uc-l[c. 1‘5:54;1_4 8#8th 8t.. Jackson IMeixhts.

FOR SALE-Fellers slg. tracins analyzer
TS-2. sllghtly used. geod as new, $23;
Chicago Instrument VOM 371, new 32.50;
Meiggner 3-tuhe midgel radlo, wired.
complete  with tubes and 5 colls. $10:
Halllerafters S-28  recelver, %45, Gur-
land Bownian, Star Route, Rockymount,
Va.

WANTED—Used wig, generator In rood
condition: condenser tester (cap. realst-
or bridge). Pay cash or irade. What do
you need? Your Radio Dector. 397 Mel-
rose St., Brooklyn, N. Y.

WANTED=—1nstruetlon
lagratmns, s,
talnlng Lo
James W. [Hosklns,
Fale Alto, Callf.

wirlng
per-
51X,
hd..

manual.

othar dals
iube  tester
212 Middlerield

FOR SALE--Motorola portable radlo
41D, rood coundltion, uses 1H5, 1N5.
1A7. 1Q5 tubes, $20; good P.A. and n-
stroment ampliflier 15 watt; and Turner
BN mike, $50. J. E. Decker, Chattanmoga,

Okla.

WANTED—One original Nathaniel Baid-
win phune unft in good condition. type

or G. condition of case unimportant.
Write E. L. Neill. Box 33, Cleburne,
Texas.

510 or
in good
a5 3= iy
Bpaul-

WANTED—Tickok tube tester
532, counter or_portabla tyme.
condition. Alge Rider’s manuals
5. sh. Leonard Peak. 1920 N.
ding. Chicago 47, TIL.

SELL OR SWAP — 10,000 V. 23M4
transformer taken from oll burner. Good
condition, sultable  for experimental
work. Geo. Weehsier, 1729 E. 171h 81,
Brooklyn 29, N. Y.

SELL OR SWAP--Portable single play
pieac, with 3-tune ampliifier, Vollllll.s, 1one

controls, 57 speaker. llghtwelght ™ pick
up. 2 or equal in trade. H. Kanter,
1301 E. 537th 8t., Brookilyn. N. Y

FOR SALE--\Write for ayrplus list em-
talning brand new Westinghouse meters
and tany other items. Alfred Den-
son, 38 Park Place, Rockville, Coun.

SELL OR SWAP—Dument 57 scope 274;
Kupreme comblnation testor 599a; RCP
slg generator 630; de Forest’s 194G radlo
course. All perfect conditlon. Need com-
munications recelver. tvpewriter. auto-
matle 22 rifle or target pistol. John F.
ftuposa, Jr., 167 Washington B8t Fall
River. Mass.

SELL OR SWAP--Tlllco aulo radic for
1933-37 Ford: Pllot 0-100-0-100; Kurz-
Kaslh 0-100 and 0-180, Used var. con
I.F. colls; H.F. colls, Many oth-
or ftems, Hst free. Smajd Radio, 724
Meadew Ave., Jollet, Ith

- Teleplex  telegraph
Zudell. 1868 E. 34th

SELL OR SWAP
wachine A-1. John
8t., Lorain, Ohio.

FOR SALE—Lcad-acld rurplus aireraft
batterivs, new, dry charged for long slor-
age life. 12V 34AH. $10.50; 12V 17AIL
$8.50; 24V 11AH, §15. Sveclal price for
orders for more than two. R. N. Eéneault,
229 N. E, 70ih 8t.. Miami 38, Fla.

FOR SALE—T.T.1. television chassls with
7% tube in falr working condition with
schematie, lesa than parts cost $75. Cash or
C.0.D. J 1. Frieman 025 Arch Bt,
I*hiladelphia 39, Pa.

FOR SALE--Rrand new 1 K\V motor-gen-
erator from army tank. 24 V.. 75 Ampn. D-C
motor and 230 V.. 4.5 Amp. D-C ~eper-
ator. Rewlnd two coils for heavy duty weld-
ing. $42. H. Balerleln, Box 415, Camden.

SWAP—HRCT clretronle. multi-tester 660,
used 30 days. In good condition. Want
late mode! signal ‘tracer, Chas. C. Butler,
616 E 5th, Cherryvale. Kan.

SELL OR SWAP—Tomas VTVM in A-1
shape, used 3 months. calibration perfeet.
Need portahle tester llke Supreme 592
Ray F. Knoepfler, 1059 Rockman Pl
Rock Hill 19, Moo

SELL OR SWAP—Small kleig ll.%lla:
apeakers; tubes: xlft items; unuse¢ U.S.
postage; \Want  8mm  projectot, 1rcord
player. small vacuum  cleaner. G. Zam-
kofsky, 527 Belford 1°.. Brooklyn. .. Y.

WANTED ~1fsed  volt.chmmeter; Pract-
sfon or Bupreme tube checker; H. Wager.
211 Tulip Ave.. Franklin Sq., L. I, N, Y.
Siate price and details.

SWAP-—21 jewel Tlgin pocket watch and
14 k white gold chain for tube Lester or
vacuum tube  volt-ohmmeter. Rohert R.
Hurd, 1718 W. 15th St., Topeka, Kans,

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Res.

U.8. Pat. O
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400 MILLION

LL.S. RADIOS?

Kadio saturation is not in sight

really should know better—begin to have grave

doubts about the future of radio. This hoary, old

depresser has been paraded before the radio world
ever since the boom of 1922. It continues to pop up with
irritating regularity.

To show how foolish and completely without merit
these dark forebodings are, let us look at the record.

From the best available estimates there are now at
least 35 million homes equipped with radios. This leaves
out automobile radios, radio sets in factories, commercial
institutions, and others. The total number of radio re-
ceiving sets in the United States in 1946 was computed
to be somewhat above 60 million.

If we look at the curve of radio sets in use in the
United States we will observe that ever since 1922, when
radio broadcasting started, the curve has been one of
practically uninterrupted ascent. This curve will not
change appreciably in this country for a long time to
come, for the following simple reasons:

There was the time when radio sets were used strictly
for receiving purposes; news, entertainment, musie,
alc. Times have now changed. In the future there will be
many new and different tvpes of radio sets aside from
the ones now in vogue. Take, for instunce, the rise of
radio amateur sets, which now run into the hundreds of
thousands.

In the late 20’s we started to install radio sets in ears
purely for entertainment purposes, like the radio in the
home. Already the radio telephone set, for communica-
tion purposes, has been added and is now expanding at
an extraordinary rate. With some 26 million passenger
automobiles in the United States today the time is not
far distant when a very large percentage of automobiles
will be equipped with these two-way telephone radios,
plus a radio set for entertainment and news, etc., which
means that soon there will be fwo radio sets in an auto-
mobile,

How many millions of the two different types of car
radios there will be during the next ten years is a guess
today. At least every business man who owns a ear will
want to have a comimunication radio set in his automo-
bile. The limit is apparently only the ability of the
telephone companies to manufacture these sets fast
enough and install them.

Originally we started out with one radio receiver in
the home. Now a very large percentage already has two
and three sets; one in the living room, one in the bed-
room and children’s room. and in the servants’ rooms
—even anh appreciable percentage is in the bathroom.

Where this tendency will stop no one knows, but the
chances are that three radio sets in the home will cer-
tainly be the average before very long,

We next come to a type of radio which was not on the
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‘becomes apparent that

By HUGO GERNSBACK

horizon even a few years ago. That is Citizen's Radio—
the type with which a person can communicate directly
with another, by means of ultra-short waves. How
many of these radios will come into use during the next
decade is difficult of computation, but there certainly
will be millions of them.

Next on the list we have the facsimile radio. Already
newspapers are broadcasting the printed word over fac-
simile sets in a number of cities in the United States so
that with your breakfast in the morning you have spot
news on a sheet of paper issuing from your radio set!
This is a comparatively new type of radio set on the
market, and although it has been known experimentally
for several decades, no practical set has been turned out
in quantity until recently.

Another type of apecialized radio set which is about
to make its appearance is the small receiver, the size of
a cigarette pack. This will be kept either in your pocket
or on your desk at home or in the oflice and will be de-
signed for only one purpose—time and brief news an-
nouncements. You pick up the tiny set any time during
the day or night and you will have the time, weather re-
ports and other news shorts. Only a single station will
be received with such sets. It is conceivable that any-
where between 30 to 50 million of such receivers will
be sold during the next few decades, for the important
reason that they are really a necessity in this country.

Still another type of radio—now already beginning
to emerge—is the pocket type broadcast receiver. This
small type of miniature set—forecast in these pages for
several years—is now a reality. When we speak of pocket
sets we reallv mean the type of radio receivers small
enough to fit into the vest pocket—a set not much big-
ger than a pack of cigarettes. There is an enormous de-
mand for such novelty sets. Whenever news appears that
someone is bringing out such a receiver the manufaétur-
er is immediately swamped with mail. It probably will
be another five years before these radios have heen per-
fected so that they will stand up under all conditions
and that the reception will be entirely satisfactory to the
publie. That over 50 million such sets will be sold in this
country within an appreciable time is a foregone con-
clusion.

Add to this the utility sets, such as are used in fac-
tories, offices, restaurants, and other commercial houses.

In factories where there is.tedious work, radio has
been found to enhance the morale of the workers. It
speeds their work and improves general conditions. In
many plants, where there is much noise, the ordinary
type of public address system is often not feasible and
in smaller factories individual sets are used right along-
side the workers.

If we add up all these different types of radio sets it
{Continued on page 91)
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CALLING - CARD RADIOS were
demonstrated by Dr. Cledo Brunetti at
the annual meeting of the Institute of
Radio Engineers early in March. Not
only did he operate a receiver printed on
a card 3 inches long and 2 inches wide,

but he operated it with a transmitter
small enough to be kept in an old lipstick

A complete "calling-card" radio receiver.

ecase! Dr. Brunetti spoke into a lapel
microphone as he walked about the
stage, his words being picked up by the
calling-card receiver and further ampli-
fied through a standard amplifier to fill
the large ballroom: in which the meeting
was held.

The radios are all constructed by the
“printed-circuit” technique first de-

“Lipstick” transmitter used by Dr. Brunetti.

seribed in RADIO-CRAFT in April and
June, 1946. The lipstick-size transmitter
actually has the coils painted on the
glass of the tube itself. A flat disc-
shaped condenser, less than a quarter
ineh across, and a painted resistor coni-
plete the circuit. Battery and micro-
phone complete the equipment.

The little radios, of which Dr. Brun-
etti had nearly a dozen on hand, were
built by a group of Bureau of Standards
scientists working under his direction.

RADIO-ELECTRONICS

TWO FM RADIO STATIONS in
New York City were asked last month
by the FCC to adopt new frequencies to

=1 avoid interference with aircraft instru-

ment landing systems. The interference
is due to technical shortcomings in the
aireraft receivers—designed before FM
moved to its present frequencies—and
the use of new frequencies is to continue
only until March 1, 1948, by which time
it is expected that all aircraft can be
equipped with apparatus of modern de-
sign.

Since the users of ILS equipment
concede that FM broadcasters are tech-
nically blameless for the flying hazard
created by their transmissions and that
the aviation industry simply has been
caught in the unfortunate position of
equipping itself with war-time receivers
which did not have to contend with the
problem of FM interference, they are en-
deavoring to work out a method where-
by they can defray the cost of the FM
operators’ temporary frequency shift.

RADIO TECHNICIANS of San
Francisco last month embarked on a
plan of study designed to prepare them
for the new world of frequency modu-
lation. Seventy members of Radio Di-
vision No. 1245 of the Brotherhood of
Electrical Workers registered for night
school courses at Radio KALW in the
Samuel Gompers Trade School, San
Francisco.

The courses are being handled under
a three-cornered co-operative arrange-
ment between the Board of Education,
the union and the manufacturers of
FM equipment. Courses are being
taught under the direction of Kenneth
Nielsen, chief engineer of KALW. Vari-
ous manufacturers have pledged their
assistance in making the studies effec-
tive, and the General Electric Co. has
supplied each student their FM instrue-
tion booklet, as well as service notes
applying to current G-E FM receivers.

COMMERCIAL MICROWAVE re-
lay circuits are being installed for the
first time, officials of Raytheon Manu-
facturing Co. announced last month.

The microwave links, which will rep-
resent the first commercial use of such
relay circuits, will operate between the
Canadian Marconi Montreal office and
two other points, Yamacaiche, about 35
miles away, and Drummondville, 100
miles distant.

Installation of the new circuit follows
experimental work by Raytheon on its
New York-Boston microwave circuit.
The company is carrying on extensive
propagation studies, looking toward the
elimination of noise through use of
high-power magnetron units.

RADIO-CRAFT

Items Interesting to

FCC’'S LATEST MEMBER is Com-
modore Edward Mount Webster, who
was formerly in charge of Safety and
Special Services for the Commission.

Commodore Webster has been in the
communications field from the time of
his graduation from Coast Guard Acad-
emy in 1909 to the present. He served
as assistant chief engineer of the FCC
from 1938. Like his former chief, Ewell
K. Jett, now also a Commissioner, he is
an independent in politics, and has never
voted,

VLADIMIR K. ZWORYKIN, lead-
ing American television engineer, re-
ceived two signal honors during the
past two months. The first, award of
the Potts medal of the Franklin In-
stitute, occurred March 3. On March 7,
RCA’s president David Sarnoff an-
nounced that Zworykin had been elected
Vice President and technical consultant
of the RCA Laboratories, where he has
done much of his important work.

Besides his achievements in the field
of television and the electron micro-
scope, Dr. Zworykin has been interested
in other branches of the electronic art,
and during the war directed research
in the development of aireraft fire con-
trol, infra-red tubes for the sniperscope
and snooperscope, television guided mis-
stles and improvement of radar systems.
He is now directing work on an elec-
tronic calculator which he believes may
make possible accurate meteorological
predictions and ultimate control of
weather,

IGNITION INTERFERENCE in tele-
vigsion and high-frequency radio re-
ceivers can be eliminated, a joint com-
mittee of the Radio Manufacturers As-
sociation and the Society of Automotive
Engineers reported last month. The
committee made four recommendations:

1. Locate the high-tension coil to permit
an 8-inch or shorter lead from coil to
distributor.

2. Keep primary electrical wiring metal
rods and conductive tubing as far
from high-tension wiring as possible.

3. Use a 10,000-ohm suppressor in the
distributor-to-coil high-tension lead.

4. Use a 10,000-chm suppressor at each
spark plug.

The Automobile Manufacturers Asso-
ciation has adopted the recommendation
in principle, and has asked all bus,
truck and car manufacturers to begin
immediately to prepare their vehicles to
meet the recommended tolerable inter-
ference limits by Jan. 1, 1948, but asked
that installation of resistors be deferred
until tests now under way have been
completed.
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MONTHLY

the Radio Technician

TAXATION ON TELEVISION in
public places will not be levied, the
Bureau of Internal Revenue announced
last month, putting an end to earlier
rumors.

Under the law, the tax applies to all
establishments which provide entertain-
ment “other than instrumental or me-
chanical music.,” An answer of the
Bureau to an inquiry by a New Jersey
¢ollection official made it appear that
television was therefore considered tax-
able, but the Bureau later formally
stated that television is not “live” enter-
tainment and therefore not subject to
tax.

MAGNETIC WIRE RECORDERS
plus radio-phonograph combinations
were placed on the market for the first
time last month by a Chicago depart-
ment store and mail-order house. Price
of the combination, described as a low-
cost item, is in the order of $17p, and
comprises a stiraight record player
(without record changer) a superheter-
odyne radic and the magnetic recorder.

MICROWAVE DIATHERMY equip-
ment was released for the first time to
the medical profession last month, a
Raytheon report states. The apparatus
operates at 2,450 mc, almost 100 times
higher than the present 27-mc¢ dia-
thermy band.

Diathermy investigators, including
Dr. de Forest, have suggested that ex-
tremely  high-frequency treatments
might be especially valuable, but have
been hampered by lack of suitable
equipment.

REVIEW —

The new Microtherm u.h.f. waves are
directed at the patient like a beam of
light, eliminating electrodes or “pads”
which have to be strapped on. Due to
its faster absorption than lower fre-
quencies, less power is required, and a
small portable unit can be used.

The FCC has made available the fre-
quency band of 2400 to 2500 megacycles
for industrial and medical applications.
Use of the magnetron oscillator at these
frequencies will not give rise to the
objectionable radio interference which
has been so contmon with the older type
of diathermy,

ELECTRICAL UNIT CHANGES
will be introduced January 1, 1948, the
Bureau of Standards announces. The
electrical units of the “international”
system will be superseded by those of
the “absolute” system derived from the
fundamental mechanieal units of length,
mass and time.

‘The changes will not be great enough
to be noticeable in most practical mea-
surements, but will affect those of high
precision. The new values as compared
with those now recognized by the
United States are:

{ international ohm .000495 absolute ohms

| international volt 1.00033 absolute volts

I international ampere = 0.999835 absofute ampere
| international coulomb = 0.999835 absolute coulomb
f international henry = 1.000495 absofute henries
| international farad 0.999505 absofute farad

I international watt 1.000165 absolute watts
| international joule 1.000165 absolute joules

New units for the measurement of
light will be introduced at the same
time, according teo the Burecau of
Standards.

RADIO-CRAFT
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FIRST ALL-RADAR airway will be
installed in Alaska, the Army Air
Forces announced last month.

The AAF will use “racon” type radar
navigational beacons at Shemyva, Adak,
Anchorage, Ladd Field (Fairbanks)
Nome, Fort Randall and Point Barrow
providing radar coverage over the en-
tire Alaskan airways system.

AUSTIN C. LESCARBOURA, one of
the earliest editorial associates of the
Gernsback publications, last month re-
ceived from the Republic of France the
order of Officier de l' Instruction Pub-
lique. The honor is in recognition of
technieal and literary services rendered
for many years past,

Mr. Lescarboura was one of the first

managing editors of the original Gerns-
hback magazine, MODERN ELECTRICS,
and was later managing editor of Scien-
tific American and editor of Popular
Science Monthly. He has written and
edited a number of books on radio sub-
jects, and is a frequent contributor to
technical publications both in the Eng-
lish and French languages. As cor-
respondent for the Physics Department
of the University of Lyons, he has kept
that faculty in touch with the progress
of radio-electronic science in America.
More recently he has acted as consultant
for visiting members of the French
Mission for Industrial Production. He
holds a second French decoration, Of-
ficier d' Académie, awarded for services
to France and the Allies during World
War L.

COLOR TELEVISION is not yet

ready for commercial exploitation, the

Federal Communications Commission
decided last month. The FCC decision

! came after several hearings in which

Columbia Broadcasting System led the
proponents of immediate color television
and RCA spoke for those who believe
color is not yet ready for the public.
Both sides backed their argunients with
showings of color television,

“The commission cannot escape the
conclusion,” the FCC said in a fourteen-
page decision, “that many of the funda-
mentals of a color-television system
have not been adequately field-tested,

| and that need exists for further experi-

mentation.”

Television broadcasters and manufac-
turers interpreted the ruling as giving
a green light to black-and-white tele-

M vision and some predicted that greatly

expanded production would result al-

B most immediately.
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AN ECONOMY
TRANSMITTER

This 225-watt transmitter
can be built for only $16

By R. F. SCOTT, W2PWG

air while rebuilding the regu-

lar rig. A little thought, plus
careful selection of parts and use of
those already on hand, produced this
225-watt c.w. transmitter at a cost of
a little more than 7 cents a watt.

The panel and the coil turret were
purchased at amateur net cost. Four
crystals, an 811, three 500-watt tank
coils, and the tank tuning condenser—
purchased at bargain prices from gov-
ernment surplus stocks—brought the
total cost to slightly over $16.00. All
other parts were resurrected from the
junk box.

Three stages are used in the trans-
mitter. A 6C5 Pierce oscillator simpli-
fies operation by eliminating both tun-
ing in the oscillator cireuit and neutral-
ization of the buffer-multiplier stage.
Any one of four crystals may be
switched into the oscillator circuit from
the front panel. A 50-unf mica conden-
ser across the grid leak provides suf-
ficient regeneration to give trouble-free

6L6

STAND-BY transmitter was
needed to keep W2PWG on the

oscillator operation even with the most
sluggish crystals.

The buffer stage

The 6L6 buffer-multiplier is capacity-
coupled to the oscillator. Parasitic sup-
pressors, Rsp, in the grid and screen
grid leads consist of 6 to 8 turns of
No. 16 enamel wire wound around a 50-
ohm, 1-watt resistor. The plate of the
6L6 is series fed through a Barker &
Williamson Type 2A band-switching
turret. This stage is tuned by a 140-puf
receiving type variable condenser con-
trolled by a knob on the front panel.
The knob on this control should be
a good electrical insulator with its
setscrew well removed from possibility
of physical contact with the operator.
The turret permits the 6L6 to work as
a buffer when working “straight-
through” and as a multiplier on 40, 20,
15, or 10 meters. With this arrangement
and a suitable crystal, W2PWG hopes to
be one of the first signals on the pro-
posed 16-meter ham band when it is
officially opened.

TURRET COIL
iy o

D06
600\

81
Bt 75uf PER SECTION
St ING LA

0004 FAC]

Rsp

4L

15K

Fig. |—Schematic of the economy transmit-

ter. Bandswitching is used on the buffer and

plug-in coils on the output tank. The 4-prong

socket is a male receptacle for the a.c. line

supply to the filament transformer, also the

low-voltage leads from the pack. The 1,500-
volt lead is brought in separately.
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Final amplifier stage

The 811 was chosen as a final ampli-
fier because it has a reasonably high
plate dissipation factor (55 watts), can
be driven by the 6L6—ecven when quad-
rupling—and its high-ma character-
istics permit operation without fixed
biag although preceding stages are
keyed. Other triodes, such as the HKb4,
T56, T40, TZ40, and 812, can be used
with minor changes in voltages and
circuit constants. The 811 draws 3b ma
grid current through its 3,200-ohm grid
leak to produce 112 volts of operating
bias with 1,500 volts on the plate. Xf
the plate voltage is reduced to 1,260 or
1,000 volts, the grid leak R1 should be
replaced with a 2,600-ohm, 10-watt unit.

A series-fed, plate-neutralized tank
circuit is used. The rotor and stator of
the tuning condenser are connected to
the high-voltage lead and the r.f. is by-
passed to ground through a 0.002-uf,
5,000-volt condenser, The tuning conden-
ser was originally a 160-puf, single sec-
tion unit with 3,500-volt spacing be-
tween its plates. The present connection
reduces the required condenser spacing
by about 50 percent. It was salvaged
from a Type A-27 phantom antenma
unit formerly used with Army radio
sets SCR-193 and SCR-506, and con-
verted to split-stator connection by re-
moving the ecenter stator plate and cut-
ting a %-inch gap in the center of each
stator connecting bar. It is mounted on
1%t _inch standoff insulators to insulate
it from the chassis.

The tank coils used in this rig are
available at most radio surplus stores.
They are fitted with special terminal
blocks which will not fit standard jack
bars. Substitute bars may be made by
drilling properly spaced holes in %-inch
bakelite or mycalex strips and mounting
shallow banana jacks in the holes. The
assembly is then mounted on the frame
of the condenser with L-shaped brack-
ets.

The neutralizing condenser NC has its
rotor connected to the grid of the 811
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and its stator to the bottom end of the
tank coil to prevent the operator from
coming in contact with high voltage.
An insulated knob is used to avoid r.f.
burns.

Special construction features

The 9 x 12 x 3-inch chassis permits
all parts to be mounted without crowd-
ing. Four sockets are mounted in the
left front corner. Two of these are for
oscillator and buffer, the other two for
crystals, Each octal socket will hold
two crystals if they are mounted in the
new type holders—most surplus stock
crystals are. Five symmetrically spaced
boles are drilled in the front skirt of

CONVENTIONAL
20W. AMPL.

$00aSEC HE—' B+

Fig. 2—A simple cathode modulation hookup.

the chassis for mounting the key jack
and the crystal, and the band-changing,
meter and filament switches.

A 4-prong socket in the rear skirt is
the input terminal for a.c. leads to the
filament transformer and the common
ground and low-voltage connections.
The positive high-voltage line enters the
chassis through a ceramic feed-through
insulator.

The internal shunt was removed from
an old 3-ampere meter, which was then
found to have an 8-ma movement. A
shunt was wound to give a 90-ma full-
scale deflection. When the meter switch,
S-3, is in position 1, it is connected
across a 50-ohm, 1-watt resistor in the
811 grid return, making it possible to
read the grid current without opening
the circuit. To read plate current, the
meter is switched across R2, a shunt
wound to give 300-ma deflection. With
the meter used, the shunt consisted of
about 2 feet of No. 22 enameled wire.

Si

the 6L6 may be

ISH - LOOMA

+
w »
emsov.T

Almost any avail-
able meter may be
used if shunts are
wound to Pprovide
the required range
Or ranges.

Tuning ond tun-
ing coils

The transmitter
is connected to a
400-volt, 100-ma.
power supply for
the oscillator and
buffer stages and
to 1,600 volts for
the final amplifier.
The filaments are
allowed to preheat
for a few seconds
and plate voltage is
applied to the oscil-
lator. A key in the
cathode circuits of the low-power stages
is closed and the final amplifier neutral-
ized by conventional methods with the
grid current meter indicating necutral-
ization.

After neutralization, high voltage is
applied to the final amplifier and the
antenna coupling is adjusted to draw
150 ma of plate current. Under these
conditions, the grid current is between
30 and 36 ma and the power output ap-
proximately 170 watts. When operating
straight through, it may be necessary to
detune the buffer to avoid overdriving
the final grid. With active crystals and
a high-C buffer tank circuit, it is often
possible to excite
fully the final grid
on 10 meters with
the oscillator oper-
ating on 80. For
15-meter operation,

The trans-
mitter’s front pan-

used as a tripler
with 40-metercrys-
tals in the oscilla-

tor.

B+4400V.
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Fig. 3, above—The power supply used for the standby transmitter.
Right—Underchassis view shows filament transformer, buffer coils.

RADIO-CRAFT for MAY,

1947

ol will fit a standard rack

If manufactured coils are undesired
or unavailable, coils may be wound
from data given in the table below. In
this event separate plug-in coils are
wound for the buffer stage.

BUFFER COIL TABLE

WINDING
BAND  TURNS  WIRE SIZE SPACE
80 30 No. 22 en. l% inch
48 15 No. 22 en. 1% inch
20 8 No. 16 en. 13 inch
E] Slfy No. 14 en. 13 inch
10 3 No. 12 en. Spaced to
hit band
with low C.

The 10-meter coil is air-wound and
self-supporting. The others are wound
(Continued on page 73)
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Efficient Test And Repair Bench

By C. A. BROWN"

THE radio service bench has always
been the object of many discussions,
arguments and opinions, Scores of ar-
ticles have been published on what
should constitute g radio service bench.
We built up several experimental
benches and installed them in a radio
gervice shop. The reactions of radio tech-
nicians and customers alike were care-
fully noted, and those ideas which did
not meet with their approval, were
weeded out. We came to the following
conclusions:

1. A radio service bench must be more
than just a bench. It must be a place to
test any electronic device efficiently. The
test equipment must be permanently
mounted to do away with dangling wires,
cuinbersome connections, and other hap-
hazard devices. Instruments must be
placed so they can be easily read, either
standing or sitting. Lighting must be
glare-free.

A slightly tilted panel, with a satin
white finish, made of a nonconducting
material, which is strong but easily cut
and drilled, was found most suitable.
At the top of this panel a fluorescent
light is mounted.

*Hervelux Mfy, Co, Grand Rupids, Michigan

2. One must have a place to perform
any operation the radio or other elec-
tronic device needs. The space must be

King of Tube Checkers

THE increasing
use of kenotrons
has increased in
turn the need for equipnient with which
they may be tested. The kenotron is a
high-vacuum rectifier, especially built
for high voltages, Ratings are from 40,-
000 to 150,000 volts, with outputs from
100 ma to 3% ampere. One of the most
important uses of kenotirons is for the
concentration of uranium for develop-
ment of atomic energy.
They are used in the
electromagnetic plant at
Oak Ridge, Tennessee,
one of the largest units
of the atonic project.
Power supplies for
this uranium-concentra-
tion equipment were es-
pecially designed, and
special tubes had to be
developed for them.
Naturally a checker to
test and measure .the
characteristics of these
tubes became a neces-
sity. The instrument on
our cover is that tester.
This equipment, devel-
oped by the General Elec-
tric Co. to check their
high-voltage kenotrons,
subjects the tube under
test to a continuous

G-E kenotron
GL-411, a 150,
000-volt tube.

22

COVER FEATURE

series of impulses
of various doration
and magnitude.
The operating cycle of the equipment is
conipleted in 60 seconds, and consists of
G 5-second intervals, 3 seconds of 60-
eyele impulses, followed by 2 seconds of
continuous voltage application; a 17-
second rest period, followed by 2 seconds
of 800- to 1500-cycle impulses, with the
remaining 6 seconds as a rest period.
This c¢vele is repeated automatically for
the specified test time and for the condi-
tions of voltage and current required.

During this test a tube which is nor-
mally rated at 20,000 watts plate dis-
sipation receives impulses of a maxi-
mumr of 50 kilovolts and 75,000 watts.
The tube must withstand these impulses
without change in the tube current and
without excessive arc-backs.

The test cycle is automatically con-
trolled by the timing switch mounted on
the inside test panel. The operating con-
trols and meters are all mounted on this
control panel which is located so that
the operator ean observe the tube dur-
ing the test period.

The high voltage required for the test
is obtained from two G-tube rectifier
units mounted in the back of the test
cage. These rectifiers may be placed in
series or in parallel, depending upon
the conditions required for test. These

(Continued on page T4)

RADIO-CRAFT

large enough to accommmedate several
radios at once, or a large multiple-unit
job, and still have ample room to
maneuver, The surface must be smooth,
easily kept clean, and nonecenducting.
Battleship linoleumy was chosen as the
ultiinate in top surfaces.

3. The problemn of where to keep tools.
Certainly not just anywhere, especially
not on the working surface where they
are always under the thing you are
working on. That goes also for those
bottles of speaker cement, solvent, con-
tact cleaner, etc. A tool and chemical
rack has been incorporated in the in-
strument panel, in a smooth hasic design,
not tacked on. It is an integral part of
the equipment. The parts storage prob-
lem has been licked too. Two large, deep
cabinets of drawers form the supports
for the working surface and the instru-
ment panel. These drawers are of vary-
ing depths and are compartmented.
There is a drawer for special tools, those
not used in every job, but very impor-
tant when needed. Besides being com-
partmented. these drawers are, labeled
as to spectfic values and form a perpét-
ual inventory of parts. Two tray draw-
ers in the front edge of the working
surface receive parts removed from
radios, such as bolts, nuts, knobs, dial
glasses and pointers.

4. Here are two problems very often
overlooked: The radio service unit must
be at least semi-portable and should be
construeted so instruments can be eas-
ily connected to the power line and eas-
ily serviced.

The instrument panel can be cut and
drilled for any instrument, and pawer
outlets for instruments are provided in

(Continued on puage 74)
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Easy-To-Build Oscilloscope

By B. W. SOUTHWELL

HE 3-inch oscilloscope diagrammed

in Fig. 1 uses a single-stage 6J7 in

the horizontal and the vertical am-

plifier. This single tube provides
ample amplification for a cathode-ray
tube of the size used. The gain of the
horizonta! and vertical amplifiers is in
the order of 30.

The cathode-ray tube, together with
its amplifiers and gas-triode horizontal
sweep generator, is builton a12x17x 3
inch chassis. The front panel is 12x
19% x Y%-inch steel. The power supply
was originally built on the right side
of the scope chassis, but it was later

rebuilt on a separate 7x15x 3-inch.

chassis because the transformers’ mag-
netic field was strong enough to in-
fluence the electron beam between the
Yeflection plates and the fluorescent
screen. This magnetic interference was
very bothersome and interfered with
interpretation of patterns on the screen.
Magnetic fields cause depositioning,
relative tilting of the deflection axes,
and other spurious deflections, and can
magnetize the cathode-ray tube elec-
trodes.

Looking at the front-panel view, the
controls are: top left, intensity control;
directly below it, vertical positioning;
top right, focus control; below it, hor-
izontal positioning. Below the vertical
position control and going from left to
right are the sweep-frequency selector
switch, synchronization and frequency
controls. The bottom row contains the
vertical (Y-axis) gain, toggle switch
(not connected, for future use), sync
selector switch (3-pole, single-throw for
internal, 60-cycle, and external), single-
pole, double-throw toggle switech for
horizontal sweep (internal or external),
and horizontal (X-axis) gain. To the
left of the intensity control is external
sync binding post. Below it are the
vertieal input binding posts. Horizontal
input binding posts are on the right-
hand side of panel.

The 3AP1 cathode-ray tube is located
in a horizontal position midway between
the intensity and focusing controls. The
tube is enclosed in a stovepipe shield of
3-inch diameter which extends to its
base. The pipe shield is supported at the
panel end by insertion into a snug-fit
hole in the panel and by a piece of
b6/16-inch brass rod, drilled and tapped
and fastened to the pipe and chassis at
the tube base end. The cathode-ray tube
raeasures 3-1/16 inches in diameter
across the face and hence will not fit
into the shield at the front. The shield
should be lined with a strip of sponge
rubber % inch wide and 8/16 inch thick
at the front-panel end to form a shock-
absorbing mount for the 3AP1. A flange
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%
XT-INT,
SYNC.
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All controls and input and output connections are clearly marked in the photograph above.

31% inches in diameter and 1 inch deep
projects in front of the panel over the
protruding tube, and serves both as a
protection and as a light shield. For de-
tails of construction of shield see Fig. 2.

Fig. 8 is the dimensional diagram
of the support for the 3AP1 tube socket.
The bakelite panel for making direct
connections to vertical or horizontal de-
flection plates is a great convenience
when working with d.c. or high-fre-
quency applications. The tube socket
support itself is constructed of 16-gauge
galvanized sheet metal.

Amplifiers and sweep circuits

All wiring in deflection amplifiers to-
gether with the filament supply of the
3AP1 are run through shielded wire to

100K 25| REAR
TE

—————— =)
runal 68 Gup V%

minimize a.e. pickup. An extra tube
socket was installed for the incorpo-
ration of an external Z-axis (blanking)
amplifier at a later date. A portion of
the signal on the plate of the 884 gas
triode is fed through a 60-uuf condenser
(1,000 volts working) to the intensity
grid to blank out the return trace of
the beam during its tracing of a pat-
tern. This is internal blanking. This
signal is opposite in polarity to that at
the plate of the horizontal amplifier.
Peaking coils containing 55 turns of
No. 34 enameled wire, wound on a
15-inch bakelite form, are inserted in
the plate circuits of the horizontal and
vertical amplifiers to prevent loss of the
high frequencies. Peaking inductances
are used to compensate for the decrease

PEAKING PLATE + | L4 o]
CoIL LT________OJ
SEE TEXT.
00005g [KVe =
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11
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28
2008
25K/10W, 10K 3
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o oxT '
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S5k 100K 10,
;3 2W. S6JTS TO 884  TO 3API
t 0 I T R 2.5
E T T T T SV [3504 350V, v 600\ =
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CONDENSERS 450% EXCEPT AS NOTED HTVAC _Sw. “ON INTENS. CONJTROL .
Fig. |—This efficient oscilloscope circuit is simply designed and uses a minimum of tubes.
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in plate-doad impedance with frequency.
Too large an inductance for a given
resistance will cause nonuniform gain
as a result of peaking in the network
response at some frequencies. Too small
an inductance will not give maximum
band width for uniform response.
The vertical or Y-axis amplifier
should reproduce faithfully square
waves from 10 to at least 100,000
cycles/scc. For perfect square-wave re-
production an infinitely wide band of
frequencies must be passed without at-

L ———3-1/8"DIA;

f—————— 4-1/8 DIA-
Fig. 2—How the light shield is constructed.

tenuation or relative phase shift. A
square wave ig analyzed in terms of its
harmonic content, taking the repetition
rate as fundamental. The horizontal or
X-axis amplifier should be capable of
reproducing a linear sweep of saw-tooth
voltage up to 100,000 cycles/sec. A wave
form resulting from a nonlinear sweep

Iz v2’ DIAHOLE.
ADJUSTMENT SLOTS FOR™ *

HINE ECREV«S

6-32-
|8 2

'-—a‘

DEFLECTING |
PLATE LIN#S  |%

h\v

"

H v

BAKELITE PANEL

k. B A
e RSN Ja FoR 6-32
- SCREWS
FLANGES 172" WIDE
Fig. 3—Rear support of the cathode-ray tube.

is shown in Fig. 4. Pattern is bunched
together at one end. A saw-tooth sweep
gives a deflection linearly proportional
to time. A sinusoidal sweep is used for
phase and frequency determination. The
horizontal and vertical amplifiers should
have phase characteristics of identical
nature.

The horizontal amplifier may be
switched to amplify either the linear

24

time-base signal from the 884 sweep
oscillator or any externally provided
signal.

The linear time-base horizontal sweep
has 7 changes of frequency in rough
steps. These are approximately:

Position 1—Sweep off

Position 2—20 to 70 cycles
Position 3—60 to 250 cycles
Position 4—220 to 950 cycles
Position 5—900 to 3,200 cycles
Position 6—3,000 to 11,500 cycles
Position 7—10,000 to 33,000 cycles.

In series with the switch arm con-
trolling these steps is a 4-megohm
potentiometer which permits a fine fre-
quency adjustment over each frequency
position range of the 7-position rotary
switch. The sweep circuit proper utilizes
a grid-controlled 884 gas-triode tube in
a synchronized relaxation oscillator.
The sweep condensers are connected
{rom plate to cathode of the 884 sepa-
rately by a rotary selector switch for
the determination of sweep frequency
desired. The condenser is allowed to
charge up to a potential determined by
the breakdown potential of the tube.
This voltage output, which consists of
saw-tooth waves (see Fig. 5) from the

How fhe fube looks in its stove-pipe shleld

plate of the 884, is coupled to the grid
of the horizontal amplifier to be am-
plified before reaching the horizontal
plates of the 3API1.

Synchronization and positioning

A portion of the output of the 6J7
vertical amplifier tube is coupled to the
grid of the sweep tube to provide syn-
chronization to maintain a stationary
pattern on the screen of the cathode-ray
tube. Synchronization provides for 180-
degree phase shift. Oversynchronization
(sync-control potentiometer advanced
too far) results in a poor wave form.
Figs. 6 and 7 show nroperly synchro-
nized and over synchronized patterns.

A single-pole, 3-throw switch on the
panel provides for internal synchroni-
zation in position 1. Position 2 switches
in 60-cycle or line frequency through a
10,000-ohm, 34-watt resistor connected
to the ungrounded side of the filament
leads. A separate filament transformer
is required for the 884 tube as the fila-
ment is not grounded on one side. Po-
sition 3 connects the grid of the 884
discharge tube to the external sync
binding post on the front panel.

Horizontal and vertical positioning of
the pattern is obtained through a volt-
age divider circuit using two 4-megohm
potentiometers. These potentiometers
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apply a positive or negative voltage to
the free deflection plate of each pair.
As the electron beam in a cathode-ray
tube consists of negative charges of
electricity, it can be readily seen that,
by applying a positive or negative volt-
age to either deflecting plate, the spot
position on the screen can be controlled.
The intensity control controls the bril-
liancy of the pattern by applying to the
control grid of the 3AP1 a greater or
lesser negative voltage.

The power supplies are conventional.
One 80 operates as a full-wave rectifier
supplying 250 volts. The other 80 oper-
ates with plates tied together as a half-
wave rectifier. The output voltage of
this half-wave supply is 850-900 volts.

Scope applications and patterns are
too numerous to cover completely in this
article, so a brief resumé of some of the
more commonly encountered wave forms

Fig. 4
Wave form caused by non-linear sweop.

144

Fig. 5
The correct saw-tooth sweep wave form.

Av

Figs. 6 and 7
Good and bad synchronization.

X

Vertical to horuonfal frequency 1:2.

Fig. 9
Vertical to horizontal frequency 1:4.

will be given. It is general practice when
observing wave forms to use severa]
waves on frequencies of 1,000 cycles and
above.

Some oscilloscope applications

Fig. 8 shows the pattern obtained
when vertical frequency is half the hor-
izontal sweep frequency. For example,
a signal of 60 cycles is applied to the
vertical plates and a saw-tooth wave of
120 cycles to the horizontal plates. Fig, 9
shows a pattern with vertical frequency
one quarter that of the sweep frequency.
When the vertical signal frequency s
3 times the sweep frequency, 3 complete
wave forms will appear.

By switching the horizontal amplifier

(Continued on page 90)
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ULTIVIBRATORS—

i
By O. B. MITCHELL

the field of electronics than possibly
any other circuit, so it is desirable
that ‘'we make its adcquaintance. This
simple circuit played an important role
in the design of radar and other war-
time electronic devices.
Let us consider the basic multivibra-
tor schematic of Fig. 1. The circuit ¢on-

HE multivibrator offers more possi-
bilities for practical application in

Fig. I—The standard multivibrator circuit,

sists of a 2-stage amplifier with the out-
put of V2 fed back into the grid of V1.
Due to the phase reversal of 180 degrees
in each stage, the fecedback voltage is
in phase with the original impulse on
V1 grid. Thus, the circuit satisfies the
conditions necessary for oscillation—
amplification with positive feedback.
If we examine the multivibrator

\://\,_

Fig. 2—Form of multivibrator plate current.

plate-current wave form of Fig. 2, we
will better appreciate its possibilities.
The current makes rapid excursions
from one stable condition to a second
stable condition. These rapid excursions
produce a highly distorted output wave,
which makes possible the many appli-
cations of the circuit.

To many radiomen, the multivibrator
is primarily a useful means of genera-
ting harmonics for frequency nicasure-
ments. It is the most practieal means

To i 124 gap
7= BIAS
jCUTOFF

VI GRID

e 8+

Vi PLATE |

P —
+erip
O_ams
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|
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Fig. 3—Analysis of voltage over one cycls.
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of generating 10-kilocycle calibration
points. This technique has been ade-
quately covered in technical radio pub-
lications and will be touched on but
briefly in this article.

In Fig. 3 the circuit operation is
graphically illustraied by a time-plot
analysis. If what is taking place on the
grid and plate of V1 or V2 were ob-
served with a cathode-ray oscilloscope,
the oscillogram would be similar to the
wave of Fig. 3. The vertical lines TO,
T1, and T2 are time designations, and
intersect points on each of the wave-
forms occurring simultaneously.

Analyzing the multivibrator

Assume that at a given instant TO
the grid of V1 goes slightly negative,
causing a positive increase in the plate
voltage of V1. The positive increase is
applied to V2's grid through Cl1, caus-
ing its plate voltage to drop. V1 grid is
now driven far below cut-off by the
negative pulse fed back from V2’s plate
through C2. All of the preceding action
takes place instantaneously at TO.

The grid of V1 is held below cut-off
by the negative charge of C2, which
must leak off through RG1. During the
interval from TO to T1, the discharge
of C2 takes place, and the circuit re-
mains stable. The actual length in sec-
onds of this time is approximately the
product of RG1 x C2. This portion of
the cycle ending at T1 is known as the
glow-phase action.

Another action occurring during the
first half-cycie of operation is known
as the repid phase, At TO, when the
grid of V1 is driven below cut-off, the
plate voltage of V1 would ordinarily be
expected to rise immediately to the
B-plus value. As seen from Fig. 3, this
18 not the case, since the plate voltage
tapers off exponentially as it rises. This
phenomenon is caused by the charging
of Cl1 through the grid circuit of V2.
The charging path of C1 consists of
RG2 in parallel with the internal grid-
cathode impedance of V2, At the time
V2 grid is in the positive region, this
impedance is low in comparison to RG2.
Therefore, C1 charges rapidly as the
grid is driven positive. This charging
phenomenon of C1, during the first half-
cycle, is called the rapid-phase part of
the operation.

When the voltage on the grid of V1
rises above the point of cutoff (T1), the
first half-cycle of the multivibrator
operation is completed. V1 now begins
to conduct, and the plate voltage drops,
driving the grid of V2 below cut-off.
The remainder of the second half-cycle
is identical to the first half, with V1
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and V2 exchanging places, so to speak.
From T1 to T2 the grid of V2 is below
cut-off and is held there by the charge
on Cl. RG2 now provides the discharge
path for the second slow phase. Note
that since V2 is now cut off, the interna
grid-cathode impedance is extremely
high and doesn’t affect the discharge
time of C1, V1 grid goes through the
rapid phase on this half-cycle since this
grid is positive at T1,

The grid of V2 reaches its cut-off
point at time T2, as determined by
RG2 x Cl. At this time, the original
half-cycle will repeat itself, and oscilla-
tion will continue as long as power is
applied to the cireuit.

One complete cycle of oscillation takes
place during the time from TO to TI.
The total length of this time, or the
period of one cycle of operation, is equal
to the sum of the two slow phases of
operation. These in turn are determined
by the RC constant of the grid circuits
of V1 and V2, The frequency of the self-
oscillatory multivibrator is determined
by the equation f equdls 1/t, where f

IOOKCC.
| 100K 10KC HOKC,
0sC. M.V ’ l?‘r'éc'

Fig, 4-—Synchronized multivibrator circuit.

equals frequency in cycles per second
and t equals time or period of one cycle.
In our case t approximately equals
(RG1 x C2) plus (RG2 x C1). Actually,
other factors are involved, but the above
method is satisfactory for approxima-
tion.

Controlled multivibrators

If the circuit of Fig. 1 is triggered
by an external impulse approximately
equal, or harmonically related, to the
natural frequency of the multivibrator,
the circuit will escillate in synchronism
with the applied frequency. When this
circuit is triggered, the frequency out-
put of the multivibrator may be very
accurately controlled by the exciting
frequency. Either harmonies or sub-
harmonics of an exciting frequency may
be generated in this manner,

It is common practice to employ a
100-kilocycle crystal oscillator as the
exciting frequency for a 10-kilocycle
multivibrator harmenie generator. Such
a combination, as shown in Fig. 4, pro-
vides accurate calibration points every
100 kilocyeles throughout practically
the entire useful radio spectrum.

In many electronic applications, it
may be desirable to employ 2 multivi-
brator that will not oscillate unless it

(Continued on page 58)
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Home-

WAS alone’ whispers g husky
voice from the radio. ‘It was
late at night. Through the fog
came the faint swish of small
waves, and a distant vessel hooted mys-
teriously. 1 slipped cautiously into an

III

DOOR BELL

DRY CELL

PHONE BELL

Fig. -1—Bell board producas soveral offects.

alleyway.! The voice ceases. Lapping
water and a foghorn blend with the
tinkling of a channel buoy. Footsteps
ring sharply against the stones . . .”

So comniences a recent book* which
tells how to make the sound effects for
home recordings, excerpts from which
are printed in this article. In the studio,
the authors explain, an ingenious sound
effects technician has flipped his fingers

4 How to Create Sound Effecta for Home
Recordings, by Ed Ludes and Hallock B. Hoffman.
The Castle Press, Pasadena, Calif.

Sound Effects

Simple equipment makes realistic sounds

in a pan of water, blown a wooden
whistle, struck a metal plate with a
tack hammer, and marched along in a
single spot, getting nowhere. Amplifica-
tion and suggestion have converted the
sounds to a waterfront scene.

Sound effects are to radio what sea-
soning is to food—without them it would
sink into meaningless monotone, and
many types of presentations would be-
come impossible. Many of these effects
are achieved very simply, and with ap-
paratus which can be constructed by the
home recorder or the small experimental
studio operator.

Bells are among the commonest sound
effects. A bell board is shown in Fig. 1.
These two bells will serve you well as
telephone bells, doorbells, riveting ma-
chines, buzzers, and rattlesnakes. Mount
the bells on the board so the clapper of
one will strike both gongs when that
bell is rung. It becomes a telephone. The
other can be used for doorbells.

All sorts of other bells, such as clock
bells, dinner gongs, and school bells can
be made with bowls and cake tins to be
found around the house. A useful pair
of bells appears in Fig. 2. One of these
is a % x 6 x 10-inch metal plate. The
other is a piece of small pipe bent into
a U-shape. Both are hung from a bar
with leather thongs (never with wire).

The U-shaped bell is particularly use-
ful where a quick clang is needed. The
plate can be used for a variety of ef-
fects, depending on how it is struck and
with what. Strikers can be bought from

At loft is the "thunder ball,” used also for explosions. The squeak board is seen at right.
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a music store, and are referred to as
xylophone mallets, chime hammers, soft-
hard matlets, and felt mallets. All are
useful, and can be supplemented by a
tack hammer and an ordinary peneil
with an eraser.

Carry the eraser-tipped pencil around
the house and strike flower vases, brass
bowls, ash trays, and other objects.
Every house is full of bells and chimes
and gongs! If not enough are available,
short lengths of brass or iron pipe may
be hung by thongs with the two bells
already described. By cutting pipes to
various lengths, any desired pitch can
be obtained.

A good ear and a little imagination
will help to audition household objects
for sound effects. The microphone gives

Fig. 2—Two of the most useful bell effects.

them their realism; unamplified they
may not display their real charaeter.
All the effects depend on the mike, and
in many cases on special placement of
the mike. Once the ideal effect is pre-
duced, do not depend on getting exactly
the same layout of mike and instrument,
the same technique and the same amph-
fication, at a future date when you may
need it. Record your effécts—then you

i will have them when you need them.

Squawks, squeaks, and gripes

Time was when the first sound heard
when you turned on your radio was the
opening or closing of a “screechy door.”

Produced by the squeak board illus-
strated in Fig. 3 and one of the photo-
graphs, this equipment can be used also
to imitate the creaking of a ship's tim-
bers, rusty hinges, and other sounds.
To build it, you need one board, % x 8 x
14 inches (plywood is best) ; one board,
1 x 2 x 20 inches; one piece of stock,
1 x 1 x 16 inches; one Y%-inch dowel, 12
inches long; one 8/32 machine screw,
1% inches long, with washer and screw
to fit.

The drawing explains the construe-
tion. The trick is to drill the hole in €
so the dowel fits tightly, and to drill the
hole in D so it fits loosely. A nail is used
to hold the dowel firm in C. Piece F
is put on the dowel and turned till the
saw-cut is up. The cut is filled with
powdered rosin, and the board A rotated
till the rosin is worked well into the
dowel- and its socket in F. Then the
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Fig. 3, above — Details of
squeak board construction. Soumd

is produced by f{riction between
dowel E and wing F, and is further am-
plified by resonating with sounding board A.

screw is adjusted for the desired range
of notes.

An -ear-splitting squeal can be made
with the simiple device shown in Fig. 4.
The points of the nails should be bent
forward ever so slightly—toward the
point of the triangle. Put the block on a
piece of glass at least 8 inches square,
held off the table by a couple of strips
under its edges. (The squeal-block can
be used.also on 2 window.) Try running

o
153

Fig. 4—This block can make unearthly squeals.

it over a smooth, unpainted piece of
metal, for the squeal of automobile
braked-skidding.

The twang or squeol box

The box of the instrument is 4 x 8 x
10 inches. The top is made of *-inch
plywood ; the remainder may be made of
1% -inch wood or plywood. The neck is of
4 or 8/16-inch plywood, 2 inches wide
and 2% feet long. The string is No. 8
piano wire. Fig. 5 explains all construc-
tion details.

To make squeaks, the string is bowed
with a violin bow. The pitch is varied by
pressing down on the end of the neck.
Twangs are made by plucking the
wire, tuning the string with the eyebolt
at the end of the neck to produce a medi-
um sound. For best results, the box
should be secured to the table with a C
clamp, which will leave both hands free
to produce sound.

The twang box is well shown in the
photo. Note especially the position of
the.mike, which is very important. With
all sound effects, great variations can be
produced by slightly changing the mike
position, Experiment!

Other sound machines may be made
very easily. Wind is produced with an
electric fan motor and a block with 4
dowels inserted and firmly fastened into
it. See Fig. 6.

To produce thunder or an explasion,
use a half-teaspoon of BB-shot in a
basket-ball bladder. This is shown in the
photo of the squawk board. Hold the
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bladder between
the hands and snap
wrists sharply, so
the shot is thrown
from the bottom
and then falls back
on it. For an explosion, one snap will
usually be enough. For thunder, snap,
then roll the shot gently around the in-
side by tilting the bladder.

A rattlesnake also is imitated with
BB-shot. Put about half a teaspoonful
of shot in the cellophane wrapper of a
cigarette package. Attach to the clapper
of a doorbell (with the gong removed),
and push the button.

A small chamois-gkin sack of ecorn-
starch is used to make footsteps in the
snow. Hold the bag in both hands, near
the microphone, and squeeze it with the
thunibs, alternately, in walking rhythm.
The effect is extremely realistic.

Rain is produced with a large piece of
tissue paper, some scotch tape, a supply
of salt or sugar, and two cardboard
boxes. The drawing (Fig. 7) is com-
letely self-explanatory. By making the
tissue-paper slide flatter or steeper, the
rain may be made hard or gentle. The
steeper the slide, the faster the salt
moves and the harder the rain seems.

For a railway locomotive, two blocks
of wood, about 3 x 4 inches each, the
surface of each covered with rough

—

Fig. 5—The twang box, another
easily-constructed instrument.

sandpaper, are used. Rubbing the faces
together, close to the microphone, will
produce a convincing train.

Fire is produced by twisting a piece
of cellophane before the mike, Water, or
waves, can be produced with another
handful of BB-shot in & thin oval card-
hoard box such as a man’s hat box. Hold
the box at the ends and tilt it slowly
so the shot rolls around on the bottom,
near the outside edge.

Things are what they seem

An early sound-effects story tells of
the attenipts of one studio to imitate the
sound of water being poured from a
pitcher into a glass. The BB-shot could
not produce a convincing sound. Crum-
pling a newspaper was no good. Every-
thing in the sound-man’s repertoire was
tried without effect. Finally someone
suggested pouring water from a pitcher
into a glass ., . !

Here is a lesson for the amateur
sound-effects man! Hammer a piece of
board with an ordinary hammer, and
vou are carpentering. For sawing, use

(Continued on page 88)

Construction and use of the twang box can be easily understood from the photograph above.
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SPEEDY A.C.-D.C. SERVICING

A few short-cuts in midget radio repair

Not only is it the commonest type

of radio, but many parts are often
weakened by heat in the smaller and
less ‘well-ventilated a.c.-d.c. midgets.

The first cost of these sets is so low
that the customer is unwilling to pay
a great deal to have them repaired.
The question then is: how can the ser-
viceman make any money servicing
these receivers?

The answer is—turn -out more sets
per day! Perhaps you are already turn-
ing out all you possibly can. But by
using a few good short cuts, these
small sets can really be serviced much
faster.

The larger part of the time used in
servicing a set is spent finding the
trouble. Therefore the main concern is
to locate the fault as quickly as possible.
Then the job can be completed quickly.

Defective tubes cause the majority
of a.c.-d.c. set failures. Burned-out fila-
ments cause the most trouble. To find
them—remove the chassis from the
cabinet. Usually little can be done with-
out this. Turn the bottom of the chassis
up to get at the tube bases. Plug in the
set and switch it on. The leads of an
a.c. voltmeter capable of reading the
full line voltage are placed across each
tube filament in turn. (See Fig. 1.)

HE a.c.-d.c. radio is the most fre-
guent visitor to the service shop.

When the voltmeter reads approxi-
mately full line voltage, it is across the
cpen filament. Replace the tube.

By JOHN BOWLES

This same test may be used for open
ballasts or series line resistors.
In some cases the rectifier tube fails

Flg. |—A quick way to find an open filament.

without the filament opening. Often this
can be determined just by looking at
the tube. A bluish or pinkish glow be-
tween the elements indicates a shorted
filter condenser or an overload due to
some other cause. Usually this has al-
ready damaged the tube.

Microphonic or noisy tubes can be
found by tapping them lightly or they
may be moved around slightly. If a blast
of noise or a squeal is produced, it is
best to replace with a new tube. Re-
peat the tapping or movement with the
new tube. This tells the story quickly.

Filter condenser troubles

Faulty filter condensers come second
in causing- a.c.-d.c. set failures. Open
condensers occur as frequently as
shorted ones. If the set has a bad hum,
chances are that one or more of the

B

Tast panel and service bench constructed by pupils of the Electric Shep, Dover [N.H.}
High School. Power panel supplies |17 volts, & volts for farm and rural sets, and 2 volts.
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filters are open. The guickest way to
check is to connect another condenser
across the circuit. You know this meth-
od, of course. You also know that it is
tedicus. It is extremely hard to touch
the correct points with the leads. They
slip off, causing shock, or perhaps a
disastrous short. This difficulty can be
overcome by making a filter condenser
test box. Five 8-uf. condensers are con-
nected as shown in Fig. 2. A test cord
is brought out with polarized markings.
The capacities are additive by throwing
the toggle switches, in steps of 8 uf.

Test first across the input filter. If
the hum does not stop and the volume
increase, try it across each of the other
filters in turn.

If one part of a multisection con-
denser block is bad, it is always wise to
replace the entire pack.

The quickest way to find a shorted
filter condenser is to take an ohmmeter
reading between the cathode of the ree-
tifier tube and the chassis. A reading of
less than 1,000 ohms would indicate that
the filters were shorted. In some a.c.-

Fig. 2—Substitution box for filter tests.

d.c. sets the speaker field across the
rectified voltage supply has a resistance
as low as 1,000 ohms. For these sets
this reading may be expected. The
quickest way to find out which con-
denser is causing the trouble is to cut
the positive leads, one at a time, until
the ohmmeter reading increases.

Faulty paper condensers

By-pass condensers are another
source of trouble in a.c.-d.c. sets. Plac-
ing another condenser across the sus-
pected one, or across each one in the
set, is slow. The job c¢an be speeded up
by using a by-pass condenser check box.
Five condensers, with a selective switch
and a pair of leads mounted in a small
box can test the usual sizes. The ca-
pacities are .0001, .0002b, .01, 0.1, and
0.5 uf. A rotary switch with at least 6
contacts is needed. The leads may be
brought out to test prods or alligator
clips. Refer to Fig. 3 for details,

This test box may be used to check ca=
pacities other than those contained in it.
If a 0.25-pf condenser is to be checked,
the 0.1- or 0.5-uf test condenser can be
used. Results may not be perfect, but
you can determine whether or not the
condenser is open.

(Continued on page T7)
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By JORDAN McQUAY

HE reflector elements considered

in our previous article on the sub-

ject were single pieces of rod or

tubing, dipole-like in construction
and slightly longer than the radiating
dipole.

A prominent characteristic of u.h.f.
waves is that they are reflected by al-
most any type of metal screen, object, or
surface. The metal functions much as

an ordinary mirror when light waves

impinge on it.

Thus, when desired, the dipole-like re-
flactor element ean be replaced by a
metal screen or surface of suitable area,
properly spaced behind the radiating
dipole. Length of the metal screen or
surface should be such that the reflector
extends about a half wavelength be-
yond the extremities of the radiating

A2 DIPOLE
I's
——>MAX
REFLECTOR \

In— A4

RELECTOR SCREEN
CWIRE MESH OR SOLID METAL)

Fig. |—The reflector may be a flat screen.

dipole. Height of the metal screen or
surface is not critical, but should be at
II?ast half the length of the reflector. See

ig. 1.

At u.h.f. operating wavelengths of
less than 1 meter, the metal reflector
need not he a solid surface. It may be
perforated with holes no larger than
A/8. Or the reflector may employ a screen
of wire mesh, again providing that
epenings are no larger than A/8. Many
types of ordinary fencing material are
satisfactory for the construction of re-
flectors for arrays.

Metal-screen reflectors are spaced in
the same manner as the dipole-like re-
flectors. The reflectors are not connected
to the electrical circuit, since their op-
eration is parasitic in nature, as in the

RADIO-CRAFT MAY,
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> Part VI— Directive arrays with metal-screen

case of rod or tube reflectors.

Typical uses of metal-screen, wire,
or mesh reflectors are shown in Fig.
1, and photos A, B and C.

Phased arrays

The simple horizontal arrays previ-
ously described provide various amounts
of directivity of the field intensity pat-
tern in the horizontal plane. The verti-
cal plane also is unidirectional, but the
pattern of radiation is extremely wide
and pot too useful.

Such arrays are adequate for low-
power or limited-range applications,
where extreme directivity in both hori-
zontal and vertical planes is not re-
quired.

But for high-power operation, ex-
treme directivity in both planes, and
general increased efficiency—upright
and much larger arrays (consisting of
many radiating dipoles) are used for
the transmission and reception of
w.h.f, waves.

Included in this group of important
microwave antennas are: The broad-
side array, the colinear array, the bill-
board array. Differences in the arrays
are primarily those of arrangement and
number of radiating dipoles.

In general, the half-wave dipoles are
construeted of conventional metal rod or
tubing. They may be center-fed or end-
fed, but all dipoles must be fed in phase
—by suitable spacing and arrangement
of feed or transmission lines.

The dipoles are arranged within the
same plane with respect to the earth.
They may be stacked parallel, or
mounted end-to-end. The position of all
dipoles within that plane determines the
polarization of the u.h.f. waves being
transmitted or received. Horizontal
polarization—used in most u.h.f. appli-
cations—is obtained by mounting the
dipoles in a horizontal position. For ver-
tical polarization, the dipoles ‘' are
mounted vertically.

For unidirectional operation, individ-
ual and separate reflector elements can
be used behind each radiating dipole.

It is more practical and efficient to

- - —pe
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Photv B—A simple horizontal four-element colinear array with
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reflectors
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Photos by U.S. Army Signal Corps

Photo A—Billboard antenna's screen reflector.

use a reflector screen, particularly if
there are a large number of dipoles.
Such a nonresonant reflector is easier
and cheaper to construct, and provides
a better broad-band response than a
resonant reflector.

The wire mesh of the reflector is often
made the main support of the entire ar-
ray by mounting the radiating dipoles
on quarter-wave metallic insulators
which are short-circuited at the re-
flector sereen. This rigidity of construec-
tion permits use of larger, heavier ra-
diating dipoles—in turn providing oper-

o = -

a wire-screen reflector,
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Photo C—High-elevation 32.element billboard.

ation over a broader band of frequen-
cies.

Directors are seldom used with large,
phased arrays. This is mainly because
of mechanical difficulties of construe-
tion. Any added benefit of directivity
can be equaled—if not surpassed—Dby
carefu]l design and arrangement, spac-
ing, and phasing of dipoles.

Braadside array

When any nunmiber of half-wave di-
poles (or pairs of half-wave dipoles)
are stacked one above the other in
parallel, the result is known as a brood-
side array. It is essentially an arrange-
ment in height, and may consist of two
or more dipoles. ‘

Vertical spacing between parallel di-
poles should be close to a half-wave
length. To preserve phase relationships
without unnecessary lengths of trans-
mission line, polarity is reversed be-
tween alternate dipoles as shown by
antennas A and B in Fig. 2. Thus the
array is fed with equal currents in the
same phase.

The broadside array is used to obtain
extreme directivity in the vertical field.
Sharpness of the radiation pattern in
the vertical plane is primarily a func-
tion of the number of stacked dipoles.
The greater the number of dipoles, the
greater the directivity in the wvertical
plane with no regard for the horizontal
plane.

This relation is illustrated by an-
tennas A and B and their relative ra-
diation patterns in the wvertical field,
where antenna A provides greater di-
rectivity and greater power gain, This
is an outstanding characteristic of the
broadside array.

30

Colinear array

When any number of half-wave di-
poles are placed end-to-end along a hor-
izontal line, the result is known as a
colinear array. It is essentially an ar-
rangement in width, and provides ex-
treme directivity in the horizontal field.
Typical example of the colinear array
is shown in Fig. 2.

Quarter-wave stubs are used between
adjacent dipoles. Thus current is in
phase in each radiating section of the
array.

Sharpness of the radiation pattern is
primarily a function of the number of
half-wave radiating dipoles arranged in
a horizontal line. The greater the num-
ber of dipoles, the greater the horizon-
tal directivity—with no regard for the
vertical directivity pattern.

This relation is shown in Fig. 2 by
antennas C and D with their relative
radiation patterns plotted in the hori-
zontal plane, where antenna C provides
greater directivity and consequent in-
crease in power gain.

This is the outstanding characteristic
of the colinear array.

Billboard array

When a considerable number of half-
wave dipoles are arranged geometrically
both in height and width, the result—
a combination of the broadside and coli-
near types—is known as a billboard
array.

It may consist of 4 or multiples of 4
dipoles. Some months ago when radar
contact was made with the moon, Sig-
nal Corps engineers used a billboard
array consisting of 64 half-wave di-
poles. Another arrangement is shown in
Photo B. In general, the greater num-
ber of dipoles in a billboard array, the
greater the power gain and directivity.

Vertical spacing between parallel di-
poles is about a half wavelength, and
feed points along the transmission line

% % BROADSIDE ANT. A"
= g/ ANTK

- 80
‘\ ?A BILLBOARD ARRAY

BROADSIDE ANT.B 5

MINOR SIDE LOBES
2 “HORIZONTAL FIELD"

ALL FIELD INTENSITY PATTERNS IN SAME RELATIVE SCALE
ALL PATTERNS CALIBRATED IN DEGREES

Fig. 2—Showing how characteristics of broadside and colinear arreys
are combined in the billboard to give excellent sharpness and gain.
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(Fig. 2} are chosen to place the dipoles
a half-wave apart. By reversing con-
nections on alternate dipoles, they are
effectively fed in phase.

The billboard array exhibits many
directional characteristics of both the
colinear and broadside arrays. It com-
bines the directivity and power gain of
antennas A and C—resulting in an ex-
tremely narrow, directional beam in the
horizontal field of intensity. It also ex-
hibits similar high directiVity in the
vertical plane. But, except for radar and
certain types of navigational equip-
ment, the horizontal field of intensity is
of prime importarnce.

Feeder systems

Maximum efficiency of the u.h.f. an-
tenna system requires a low-loss, non-
radiating feeder system between the
output of the transmitter and the actu-
al antenna array and between the array
and the input of the uh.f. receiving
equipment.

At fairly low frequencies in the u.h.f.
band—from 300 to 600 megacycles—it
is possible to use rigid, spaced, open-
wire transmission line, Such feeder lines
consist of metal tubing. They must be
nonresonant, otherwise leakage current
will damage the insulators.

Polystyrene can be used for all in-
sulators, attached to the feeder line at
voltage nodes. However, a much more
satisfactory insulator is the metal stub
support, or metallic insulator, which
also helps keep the feeder line rigid. A
stub support is a quarter-wave section
of line, short-circuited at one end by any
kind of metal frame or surface. The
opposite end—connected to the line—
represents a very high impedance. Thus
no energy is lost through use of such an
insulator at ultra-high frequencies.

The fecder line is matched to both an-
tenna array and the transmitter output,
with matching stubs placed anywhere

along the feeder
v A 2 line.

The principal dis-
advantage of the
open-wire feed line
is a sporadic ten-
dency to radiate
because of the
spacing between
conductors. U.h.f.
feeder lines must
be nonresonant.
The best remedy is
to employ a con-
centric line or co-
axial cable.

T he concentrie
line wmay contain
ceramic or poly-
styrene insulators
between inner and
o u ter conductors.
Qften the line is
sealed shut after
injecting an inert
gas. This prevents
collection -of mois-
ture inside the con-
centric line and
thus raises the
breakdown voltage.

M A'Y, 1947

fOI’



Part Il = Cutters, volume level indicators and compensation circuits

ITH the equipment described

in Part I of this article on

hand, it is necessary to con-

nect the different units in
such a way that a maximum of fidelity
and utility may be obtained.

Fig. 1 is a block diagram of a typical
recording layout. This is a basic setup
which may be added to from time to
time, It consists of several studio micro-
phones, a recording amplifier with level
indicator and monitor speaker (or
phones), dual recording tables with
playback pickups, a high-quality play-
back speaker, receiver, and switches to
perform the switching operations re-
quired for maximum. usefulness.

The most important considerations
are to connect the cutters to the ampli-
fier properly and to connect—between
the cutters and the amplifier—suitable
networks which control the cutter’s
characteristics in order to provide the
best possible recording.

First, it is necessary to match the
impedance of the cutter so frequency re-
sponse will be smooth and distortion
Iow. There are several types of record-
ing heads and their connections vary.
If you have chosen a crystal type, you
can connect it to the amplifier in vari-
ous ways. We will assume the use of a
push-pull recording amplifier, as it is
markedly better than a single-ended
one for recording and not much more
expensive. We will further assume the
use of either triodes or beam tetrodes
with sufficient negative feedback as out-
put tubes.

Connecting the cutter

Fig. 2 shows two methods of connect-
ing a crystal cutter. For a constant-
amplitude recording characteristic, we
omit Rx or Ry, because the crystal cut-
ter has a uniform stylus displacement
with constant applied input voltage
within its frequency range. It is neces-
sary, with a conventional crystal cutter

T' =

Typical specimens of high-quality recording and playback apparatus.
1947
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such as the Brush RC-20, to reflect not
over 4,000 ohms to the cutter. It is de-
sirable to reflect a lower impedance, of
the order 2,600 to 3,000 ohms. This

TALK BALK MIKE

MIKE N°I

By J. C. HOADLEY

constant-velocity recording characteris-
tic with a turnover frequency of 500
cps, the transformer should have a
secondary impedance of 22,000 ohms

PHONES

MIKE N°2

@ ATTENUATOR

[

] RECORDING AMPL

PLAYBACK

SPKR

PLAYBACK PICKUP N°2

CUTTER N°2

PLAYBACH PICKUP N°I

CUTTER N°I

TURNTABLE N°2
BLOCK DIAGRAM OF RECORDING STUDIO

RECEIVER

2%
=

TURNTABLE N°)

Fig. 1—Block diagram of a recording studio with sufficient equipment for professional work,

happens to be the plate-to-plate output
impedance of push-pull 2A3’s, so we do
not need a special output transformer
for these tubes. We can connect the cut-
ter as shown in Fig. 2-a.

To cut commercial modified constant-
velocity recordings (similar to shellac
pressings), we must insert Rx in Fig.
2-a. As the crystal presents a capacitive
impedance, this constitutes an RC net-
work. Voltage across the crystal will
decrease with frequency above a cer-
tain turnover frequency. This frequency
will be determined by Rx and the
crystal’s capacity. The RC-20 crystal’s
internal capacity is 0.007 pf at 100 cy-
cles. Therefore, for this type crystal
to provide a turnover frequency of 500
cps, in Fig. 2-a Rx would equal 44,000
ohms. For other turnover frequencies,
consult the Brush technical bulletin No.
291 which is supplied with this cutter.

In Fig. 2-b, the transformer T2
matches the crystal to a 500-ohm line,
and for constant amplitude recording
should have a secondary impedance of
3,000 to 4,000 ohms. For a commercial

and Ry also should have a value of
22,000 ohms.
These recording characteristics may

3 Rx
P
e 8ATO 100K —e.{
=t el
== e >
" 2‘
TI T2 Ry
ﬂ = ==
= \
o [
+ 600a 6000 = TR
2b

Fig. 2—How crystal cutter may be connected.

be modified for special purposes by
varying the frequency response of the
recording amplifier with frequency con-
trols or external equalizers. It is con-
ventional to emphasize the high-fre-
queney response in econstant-veloecity

recording. The high frequencies are
(Continued on page 83)

3



TELEVISION FOR TODAY

Part XII = High and low-voltage

TELEVISION receiver, because

of its construction, requires two

types of power supplies. All the

tubes, with the exception of the
cathode-ray tube, are low-voltage units.
Hence, all of these circuits can be
bunched together and supplied from the
same source. This is generally a conven-
tional power supply capable of supply-
ing the required current. A commercial
unit is shown in Fig. 1.

By MILTON S. KIVER

ping off voltages for the focusing (first)
anode and the accelerating electrode.
Second, it discharges the condensers
when the set is turned off. Since the
voltage is high and the current low, the
bleeder resistance must be high. Values
between 4 and 10 megohms are nor-
mal. The low current drain permits the
use of 1l-watt resistors, at 1 and 2.2
megohms. The resistors are series-con-
nected, as in Fig. 2, and taps or suitable

potentiometers are

fs %
v A

e

Fig. 1—A conventional power supply suited

The high-voltage unit must be cap-
able of supplying 5,000 to 7,600 volts.
However, the current drain is extreme-
ly small—generally not more than 760
microamperes. This permits modifica-
tion of the component values in the
high-voltage unit to result in a rela-
tively small and compact assembly. For-
tunately. the small current drain per-
mits the use of half-wave rectification
with very little filter difficulty.

Filtering is accomplished by a “brute
force” unit (one with large series ele-
ments and relatively small shunt con-
densers), When the voltage reaches the
values called for in television, extreme
caré must be exercised that the energy
in the filter condensers does not exceed
1 joule, since this is sufficient to kill
most people on contact. Energy storage
varies directly with capacitance; con-
sequently, the smaller the capacity, the
better. The smaller capacitance is also
economical, However, filtering ability of
8 condenser decreases directly with de-

I

A 1EE0 AR inserted at the ap-
ADJUSTABLE B+ VOLTAGES propriate voltage
BLEEDER 10K-20K points.

» The only differ-
ence between a
high-voltage supply
designed for elec-
trostatic deflection
tubes and that used
for electromagnetic
deflection is in the
centering system which must be provided
for the deflection plates. The necessary
circuit was shown in the preceding arti-
cle of this series. These controls are
placed as close to the second anode po-
tential as possible, since the deflection
plates are physically located near the
second anode in the cathode-ray tube. A
large difference in voltage between the
deflection plates and the second anode
would slow down the electrons in the
beam and distort the image.

The centering controls provide a
method of varying the d.c. voltage be-
tween the two plates of each set. The
electron beam, in passing between the
plates, is subjected to the electric field
caused by the voltage difference and
shifted accordingly. If the -electron
beam does not require this additional
shifting in order to reach the center
of the screen, the centering voltage can
be reduced to zero volts difference be-
tween the plates. Note that the center-
ing is accomplished by the voltage dif-
ference bet ween

P
L3

to low-voltage circuits.

wvac % §2X2/2Y2

RI,R2, R3, RS, R6 = IMEG,1W.; R4=500K, IW.
Fig. 2—High-voltage cathode-ray tube supply.

creasing capacity. Hence, a compromise
value is used. A typical high-voltage
circuit is shown in Fig. 2.

A bleeder resistor is placed across
the high-voltage power supply terminals
for two reasons. First, it permits tap-
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100K 28D ANODE 5KV - 15KV each set of plates
]jw‘" and not by the po-
4.1- iy larity or value of
36 o this voltage with
respect to the cath-

A3 ode.
In electromag-

netic deflection, the

FOCUS (5T ANODE centering controls
receive their volt-
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voltage power sup-
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power supplies

the position of the beam as it appears
on the screen.

One final word about the power sup-
ply of Fig. 2. Many manufacturers con-
nect the negative end of the high-volt-
age supply to some positive point on the
low-voltage unit, instead of directly to
ground. As a result of this connection,
every point on the high-voltage unit is
raised by an amount equal to the po-
tential at the point of attachment. Why
this is done can be understood best by
reference to Fig. 3.

In Fig. 3-a, the control grid of the
cathode-ray tube is directly connected to

DIRECT DC PATH
FINAL VIDEO
e
C.R.T.
o [ﬁ!
RESTORER | 8+300v  ¥1300-350v
4 STOPS PLATE B+
oc |t
RESTORER

FINAL VIDEC AMP.
B+300V
Figs. 3-a and 3-b—How valtage may be gained
attaching to positive of low.voltage supply.

30-50v

the plate of the final video amplifier.
This places a high positive voltage on
the grid of the cathode-ray tube and
necessitates an even greater positive
voltage on the cathode. The positive volt-
age on the control grid comes from the
low-voltage power supply. The required
positive voltage for the cathode can come
either from the low-voltage supply, or by
tapping up on the high-voltage bleeder
chain. If we tap up on the high-voltage
bleeder chain, we decrease the positive
potential of each of the other elements
in the cathode-ray tube. The effective
voltage of these other elements is meas-
ured from the cathode of the tube, not
ground. Hence, in this latter method,
two hundred to tbree hundred volts of
the high-voltage supply is used only to
counteract the positive control-grid
voltage and not for accelerating the
electron beam.

If we connect the negative end of the
high-voltage unit to the B-plus of the
low-voltage supply, then the cathode can
be placed at the lowest point in the
high-voltage bleeder chain, or even at
some lower positive voltage in the low-
voltage unit. This permits complete
utilization of the high voltage.

If the coutrol grid is not subjected to
the d.c. potential of the preceding video

(Continued on page 50)
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Multi-Station Intercoms

Part 11l =Intercom installation and maintenance

N the last two articles we discussed

the construction of two types of
| intercommunication master stations

and three types of switching systems.
This part will deal with the problems of
installing and maintaining intercom
networks. '

Whether custom-built units or fac-
tory-built commereial jobs are to be
used, the initial step i3 to appraise
the requirements of the particular in-
stallation. Each user’s meeds should be
cavefully tabulated.

The principal question is whether to
use a master-to-inaster or a master-to-
remote system. In installations which
consist of only two stations, this prob-
lem answers itself, since it would be
foolish to use two masters. In other
cases there is always the consideration
of cost versus utility.

In a home, for example, where a per-
gon in any room may want to call a
person in any other room, the master-
to-master system is almost obligatory.
If the user wants communication only
between each of several master bed-
rooms and the kitchen, however, the less
expensive master-to-remote setup can be
used, with the master in the kitchen.

In a typical factory installation, the
production manager may want to be
able to call each of several assembly
rooms; that would permit use of the
cheaper intercom system. But if com-
munication were needed among several
executives, master-to-master would be
indicated.

Where master-to-master is decided
upon, a choice must be made—where the
custom-built units are used—of either
the 8-tube or the 1-tube master. Either
will perform very satisfactorily, and in
operation there is no difference. How-
ever, with the 1-tube masters, failure of
any station amplifier will incapacitate
that station entirely. With the 3-tube
amplifier the station will still be able to
hear calls, even though its amplifier is
dead. In this case, the choice is one of
price versus reliability.

By RICHARD H. DORF

It is always necessary to confer with
the buyer of the system, to explain all
these factors, and then to base the final
choice upon his informed decision.

The next consideration is the physical
layout of the area to be covered. Fig. 1
shows block diagrams of an installation
with five stations. Examination will
show that Fig. 1-a obviously uses less
connecting cable. The installation shown
in Fig. 1-b would be justified only if
some barrier such as a stone wall, body
of water, ete., prevented the more eco-
nomical cabling route,

The usual method of connecting each
station to the cable is through a junction
box. A standard black-crackle finish steel
box, 4 x4 x 2 inches, was conveniently
made into such a junction box (see
drawing). A terminal strip with
the required number of lugs (1 more
than the total number of stations) is
fastened to the inside of the box. The
holes required for entry and exit of the
cable are made, and the box is screwed
to the baseboard as near as possible to
the location of the gtation unit.

In the box pictured, a standard 8-con-
tact tube socket is mounted in the upper
wall. Under the chassis of the station
unit is a 6-lug terminal strip, to which
one ¢nd of a 6-wire cable is soldered.
The other end is soldered to an 8-prong
plug, which fits into the junction-box
socket. The socket is wired to the
junction-box terminal strip, as is the
cable which runs betwcen stations. With
this arrangement, the station unit can
be removed for cleaning or repair by
simply pulling out the a.c. plug and the
cable plug. No unsoldering or tampering
is necessary.

Another factor which makes the use
of junction boxes almost imperative is
the difficulty of cutting into or splicing
multiwire cables, A junction box should
be used at any place in the system where
the cable must e tapped. It is entirely
practical—as an alternative—to mount
a socket on the rear apron of the am-
plifier chassis and plug a cable from the

Fig. |-a—Economically-wired intercom system.
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junction box into that. The difficulty is
that the plug will usually jut out un-
pleasantly from the rear of the cabinet.

Richard H. Dorf was born in New
York City in 1921. Being thrown sev-
eral feet after inserting a hairpin in
the n.c. wall socket at the age of 5
started his interest in electricity. Pro-
gressed through model train control
systems and model stage set lighting
setups to audio amplifier construction,
Has been announcing and handling
programs at New York radio stations
gince the age of 17. Spent 3% years
in the Air Forces as communications
offlicer, teaching rad o and maintaining
airborne v.h.f. egquipment. Now is pro-
gramming FM station WMGM.

Ahout eight hours a day are spent on
his hobbies, audio, radio, and good mu-
sic. Specializes in the design and con-
struction of audio equipment, including
recording systems, hut creates a bit of
r.f.,, too, now and then, with the call
waQMmI.

Several manufacturers make intercom
cahle with almost any desired number
of conduetors. This cable is color-coded

[
MET
TERMINAL STRIP
FASTENED TO INNER
WALL
4
SCREW TO
BASEBOARD CABLE TO
o OTHER
| JUNCTION BO%
3 8 o] =) -
b— a !

Junction boxes simplify maintenance problems.

(a necessity) and usually cloth-in-

sulated. It is very satisfactory for all

indoor installations, but actually any
(Continued on page 80)

Fig. 1-b—Wiring system due to blocking walls.
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OMETHING has gone wrong with

the main fuses in your house.

You report to the electricity peo-

ple by ’phone, and almost before

you've had time to put the instrument

down, there’s a ring at the door, and a
man has come to do the job.

It sounds like a housewife’s dream,
doesn’t it? But in Canberra, Australia’s
planned capital, it often happens. And
not only with the electricians, but with
the plumber and the ambulance, the po-
lice and the men who repair refrigera-
tors and other mechanical appliances,

The Government department that is
landlord of most of Canberra’s houses
and which provides all the normal serv-

Central control station of Canberra’s municipal mobile radio net.

ices, uses radio
communication
with its service ve-
hicles just as police
departments do in
other cities, An
electrician, for in-
stance, who has
just finished a job,
doesn’t go straight
back to his base.
He tunes his radio
to find out if there's
another job in the
immediate neigh-
borhood. The de-
partment has been
astonished to find
how often there is.

It all came about because of the big
forestry projects that have their head-
quarters in the capital. The country
round about is wild and set among
rugged hills, and it was difficult for
forestry patrols to keep in touch with
each other and with their base.

Readymade sets lacked power

R. G. Fowler, radio engineer to the
department, fitted up a few cars with
small imported commercial sets, and
the problem was solved. There%vas only
one difficulty. The little sets had a short
range and the patrols worked over wide
areas, so cars were often out of range
of the base station. Because of war de-
mands, no further
units were obtain-
able, Fowler set
about designingand
making his own,

The result was
even better than
he had expected.
His sets, although
worked off car bat-
teries with vibrator
units, and not much
bigger than a car
radio, had a range

Canberra’s Mobile Radios

Firemen and plumbers respond to radio calls

that far exceeded anything that could
have been bought. Forest patrols often
speak to each other across forty-mile
skyline distances, over thickly-wooded
hilly country, unfavorable for radieo
communication.

Shortly after the successful trials of
the first sets, the department realized
that radio control could be usefully ap-
plied to all the ordinary services. After
the road and bridge maintenance cars
had been fitted, Fowler turned to the
water and sawerage services, and the
electrical and mechanical fitters.

Now the police, fire brigade and am-
bulance services are having their turn,
and soon every emergency that can hap-
pen to Canberra people will be dealt
with swiftly and efficiently by radio. In-
cidentally, the department has found
that by being able to go straight to his
next job, the average serviceman saves
as much as forty miles of driving each
day.

Ordinary citizens have also had rea-
son to be glad of the service. Recently
some hikers were lost for days in the
densely wooded country outside the capi-
tal. When they were eventually found
by airplane, the pilot radioed messages
that were relayed to forestry cars worke
ing in the vicinity. The wanderers were
soon picked up. Had it not besn for
speedy radio service, help might have
arrived too late.

Redio electrician’s helper

Some weeks earlier, an electrical
maintenance man, installing a wind-
powered battery charger up on the Bag
Range, damaged some of his essential
equipment in an accident.

Bag Range is a wild place, almost in-
accessible, and to reach it, he’d been
obliged to transfer all his gear, includ-
ing the radio, on to a mule-drawn sledge,
and drag it for miles. The sledge cap-
sized and all his equipment rolled dowm

(Continued on page 75)
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Above—The large transceivers are conveniently installed as shown.
Left—Top view of transceiver unit, The B-baHery is inside the case.
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WORLD-WIDE STATION LIST

ONDITIONS have been improving
in the past few months and per-
haps some good dx will be heard
one of these days. Sun spots have

been bothering at times, but there have
been a few good days. The Australians
have been heard very fine business on
15.200 me from 0200 to 0400 hours EST;
and in foreign-language broadcast on
15.230 me and 15.310 me from 0230 to
0345 hours. Ponta del Gada in the
Azores is being heard from 1700 to 1900
hours on 4.845 mc and puts in a very
good signal, on this new frequency. PGD
in the Netherlands gives the news in
English at 2300 hours except Saturday
on 6.020 me. Ceylon is still being heard
Sundays from 1330 to 1530 hours to

Edited by ELMER R, FULLER

England on 7.140 me, coming in at a
very convenient time.

Dx on the hami bands has also been
very good at times. Several countries
have been heard on 10 and 20 meters
including G6WT in England, as well as
G2MF, G2BB, G3BK, G3IY and G8JB.
From Scotland GM8MN and GM4AN.
Denmark was heard via OAGPX. Sev-
eral hams have been heard from Ger-
many on 10 but notably D4ACD, who
seems to be on most of the time. PAHS
has also been heard several times from
the Netherlands as was LA4FB from
Norway. D4ARN is also heard often
from Germany. On 20 meters we have
numerous reports of the following:
G6BY and G6AY from England; XE1A

and XE1CK from Mexico; EI6G from
lreland; VO2AF from Newfoundland;
YV5ADX and YV5AE from Venezuela;
HK3BF from Colombia.

Listening Post Certificates will be in
the mails by the time that you have read
this, but more observers’ services could
be used, We never can have too many
reports. The niore we have, the better
picture of conditions we can print. Send
vour requests for further information
to the Shortwave Editor, ¢/o0 RabpIO-
CRAFT, 25 West Broadway, New York 7,
New York. We would especially like to
hear from oms, yls, and xyls from over-
seas. So until next month, best of luck
and lots of fb dx. All time is given in
24-hours EST.

Locatlon Station  Frea. Scheduie Locatlon Statlon  Frea. Schedule Locatlon Statlon  Frea. Schedule
ALASKA WXFD 12.250 1800 to 0100 Montreal CFCX 6.000 07_00 to 2315 Barrangullla HJA 4.7580 1T 10 2253
ALBANIA Maontreal CBFW  6.080 0730 to 1945; 2000 to Bogola HICA 4,850 1900 1o 2200
Tirana ZAA  7.850 1400 to 1800 2400 Begota HICH  LR9O 1800 to 2300
ALGERIA Montreal CKLO  9.430 1ld0n to L8OC Bogota HICW L9910 w43 to 1115; 1600 to
Alglers §.040 1230 to 1800 Montreal CKCX 13.19® «8d0 o 1200 2315
Algiers 9.540 1230 to 1700 Montreal CKNC 17420 0830 to 1500 Bogota HICA 1950 1000 10 1400; 1700 to
Alglers 11.830 0030 to 0300; 1200 to Toronto CFRX 6070 déii to 2343 2300
1800 Vancouver CKFX 6.080 0930 1o 0300 Bogéota HICX G.020 06700 10 0800; 1400 to
ANDORRA 5.980 0500 to 1900 Vancouver CBRX  &.150 400 10 0200 2315
ANGOLA - Winnlpeg CIRD  6.150 2200 to 0300 Bogota HICD  6.140 0700 10 0800; 1600 ta
Benguela CR6RB  9.140 1330 to 1430 Winnlpeg CKRX 11720 1000 to 2000 0
Louanda CR6RA  9.47¢ 0113 1o 0230: 0630 to || CANAL ZONE . Bogota HICT €200 1000 to 1400; 1800 to
0745; 1100 to 1530 Quarry Helohts 2.30¢ 0530 10 0700: 10w0 to 9215
ARGENTINA 2305 Bogota HICF  d4.218 1700 to 2360
Buenos Alres LRSI 5980 1806 to 2300 CANARY_ 1SLANDS N : Cartagena HIAP  4.920 D80 to 1300; 1700 w
Buenos Aires LRYI 6.080 0515 to 0713: 1800 to Santa Cruz  EAJ43  7.570 0430 1o ORAN: 1100 1o 2200
2100 AN 1240; 1230 to 1300 ga:'lnqena MJAE 1.960 1500 to 2230
Buenos Alrés LRYI 9.080 IS0 1o 1830 YLON . ’ al HIED L 820 1900 ty 2300
Rosario LRR 11.880 0600 to 1800 Colombo 3.390 l’lﬁm_v 10 I_.:lm_ Cucuta HIBB 4.810 1700 to 200
AUSTRALIA Colombo 4.070 o:l.r. to 1200; 190 to Medeilin HIDE 6.140 1100 to 2300
Brisbane vLa2  1.21¢ 4230 1o OR3Q 0745 COSTA RiCA
Brisbane vLa 7.240 1300 1o 1900 CHILE N N o San Jose TIRH 150 2130 to 2400
Melbourns vLQ  9.58¢ 1100 to 1200 Santiago CEIl74 11740 174 10 2400 San Jose TIPG  9.610 0700 to 2330
melbourne vLG3 11.710 0180 1o ©135; 0230 to Santlago CENI80 12010 06Go# 10 0800; 1600 to || CUBA
5 A 2300 gamiouey ggék 4720 2000 10 0030
Melbourne VLA4 11.770 1160 to 1200; 1330 to o avana z 040 it 10 2300
1831 2345 16 0045 Canton ATPA  11.650 0400 to 0815 Havana 0CD  6.130 070 to 2400
Melbourtts VLGE 15.230 2108 1o 2300 Ghungkling X60Y 1.1i0 0630 (o 1130 Havana COCW  1.330 0800 to 2400
Perth VLW7 9520 0530 to 1030: Ijee to || Ghunskine  XGOY  9.650 0430 10 1030 Havana COCO  X.700 070y to 2330
"1s Chungking XGOA 6730 6500 to 1020 Havana COCa  &.230 0330 1w 0030
Shenparton vLes  7.280 1015 to 1048 Chuntking  XGOY !1.900 1300 1o 0630: 1013 to Havana COBZZ  49.030 0700 to 0100
H N . it o o
Shepparton CLR  9.510 5353 1o 1900; 2045 to ey XGOL 10.000 0100 to 1000 a COBQ  u.23v ggg:: to 1200; 2000 to
Shenparton VLGE  9.610 0830 to 1200 Kuwelyang GGeR WO | 6D i) (UEDR GUSTD e :nvana COCX  9.270 0700 to 0030
o on VLBZ 9.680 0900 to 1100 B avana 9.380 0700 to 2400
el W D P Shanghal XGRS 11690 0300 (o 0930: 1830 te || Havana COBL  4.830 0715 to 0043
Shepparten  VLCs 15.310 N american heam, 2045 || coLomBia 2400 Havana COCY 11740 0630 to 0l00
10 2145; 0010 to 1145; Lxe Continued 7
Astatie beam, 1730 1o Armenia HIFH  4.830 0600 to 2200 (Continued on page 79)
1800; Thilipplne beam,
1800 to 1915
AUSTRIA
Vienna 7.160 0000 1o 0200; 0800 to
0800: 1000 o 2030
Vienna 9.820 2245 to 2030
Vienna 12.210 1145 to 2030
AZORES
Ponta del Gada 4.040 1700 {0 1900
Ponta del Gada 11.090 1300 to 1600
BELGIAN CONGO
Leopoldyille oTC  9.380 (l)ﬁog e 0200; 1045 to
A
Leapoldville QTC #.740 1300 to 2015
Leopoldvilie OTC 11.720 0530 te 0730
Leepoldvilie OTC 17570 tl»:clm to 0930; 1130 to
215
BOLIVIA
Cochabamba CP40 6.510 1930 to 2200
Lopaz CP49  6.770 0700 10 0900: 1100 to
1200: 1730 to 2100
BORNEO
Balikpapan 9.120 0700 to 0935
BRAZIL
Belem PRCS  4.860 0600 0 1100: 1530 to
(+00
Fortaleza PREI 6.100 13530 to 2100
Rio de Janelro ZYC8 9.410 1500 to 2200
Rio de Janelro PRL7  9.720 30 to 0600; 1415 to
14455 1500 to 2100
Rio de Jansiro PSH 14.220 1700 to 1800
RRic de Janeiro PRL8 11.720 lwavd at 0500
Sae Paulo r44d:r 6.090 1600 to 1950
BRITISH GUIANA
Georgetown ZFY 6.000 0545 lo 0715;: 09545 to
1145: 1415 to 1943
BRITISH
SOMALILAND
Hargelsha 7.130 0800 to 1030: 1200 10
1300
BURMA
Rangoon 6.010 0030 to 0230: 0645 to
0830; 2100 to 214%
c‘c':JADA CFYP  6.030 0730 to 010
oary i 7 o 0 ST T . 5 3 a
Edmonton CICA 9510 0815 to 0200 PCJ. "The Happy Station" at Huizen, Holland, covers the earth with this array of antennas.
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RADIO DATA SHEET 346

SPECIFICATIONS

OPERATING FREQUENCIES:
Broadcast Band
Shortwave Band
1.f. Amplifier. .
POWER OUTPUT:
Undistorted
Maximum .
R.F. STAGE GAINS:
Antenna post o INS-CT r.f. grid
INSGT r.f. grid to IRS....
{RS grid fo INS-GT if. grid
IRS grid to INS-GT I.f. grid..
INS-GT grid to 1HS-GT |! dlods plates

]
& - 3
' e (¥
o
2 droek fe > 5 B
L 2 o g o )
T L] it I (1)
o ' %
o 3
ok el 3
? Az o e 70 PLATE
e T g A
cn L5 M
fo c0
o 02 pycio I
[} =3

. 540-1710 ke,
5.8-18.3 mec.
ai« 485 ket

. 0.5 watt
0.27 watt

3 at 1000 ke.
40 at 1020 ke.
.46 at 1000 kc.
..60 at 455 kc.
.80 at 455 ke.

, IRS MIN

NV, 0SC.
€0 QOC

GENERAL ELECTRIC FARM RADIO

MODEL 280

ALIGNMENT CHART

| —— e — ——— e ——— X e =
| Connect Test Test Pointer Adjust For
Step Oscillator To Oscillator Setting Mazx. Output
| Setting On Radio
|
1 INSGT r.{. grid in 455 ke “BC"” Band | lst i.f. trans-
series with .05 mfd. 550 ke former trimmers
| |
2 1RS conv, grid in 455 ke “BC"” Band | 2nd L.f. trans-
series with .05 mfd. 550 k¢ | former trimmers
3 | INSGT rf gridin | 1710 ke H.t. End | C18 (osc.)
series with .05 mfd. |
4 INSGT r.f. grid in 1500 ke | 1500 ke C11 (conv.)
series with .05 mf
5 | INSGT r.t. grid in 600 ke 60ke | *
series with .05 m#d. | **Ci6 (osc.
| | padder)
6 Antenna Post in 1500 k¢ 1500 ke C4 (r.f)
series with 200 ‘
7 INSGT r.f. gnd in 18.3 mc H.f. End €21 (osc.)
series with .05 mfd.
B Anteanna pest in 16.0 mc 16.0 me¢ i
series with 400 ohms ?(g and CS y
1 nv. and 1.f.
| *Rock gang condenser when making alignment.
**Repeat steps 3 and 4 for best results.

'OS('- SW ANT.

8 050
G

"/

BC ANT
I TRIMMER
cae
1300K6
5w RF
‘wc
'IG-,(I'(&2

. BC RF
TRIMMER

cn
1500KC

U
INS-G;I'

LF, ;MP. DET.- AUDIO

IH5-GT  3Q5-GT

05
'L,
I—31 o
RESISTANCE VALUES NOTED ON EACH T 05 _15 WIRED TO SPKR
COIL WINDING ; VALUES MISSING ARE L3 L |/ FRAME.
LESS THAN | OHM 9 rd
ALL SWITCHES SHOWN IN COUNTERCLOCKWISE € BROADCAST) POSiTION ."
bl:black; blu: blue; br:brown; rd:red; yeliyellow; grigreen. 00 biw
L SPKR
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SHOP

Choose one of these
3 GREAT NEW DEALS

Includes TEST EQUIPMENT, TUBES, PARTS, TOOLS

3 complete going-in-business packages.:(if necessory they can be changed fosuil your needs.)

There never was o better opportunity than now to start a profitable
business of your own, No fuss, no worry. Here's everything you need.
Details upon request. Write, wire or phone!

/
TEST INSTRUMENTS

Compoact ~— Accurate — Priced Right!

Jeweled Meter o Range Selector Switch

All muttipliers bridge tested for 1 %.accuracy

Zero adjustment=Dbuilt in batteries

Molded bakelite case only 3-13/16° x
2.7/8° = 2°

MODEL 450A
Volt —=Ohm =
Milliommeter

A fine instrument having a
sensitivity of 1000 obims per
volt.
Ranges: Volts DC,
0-3/10/50/500/1000;
Mills DC, 0-1;
QOhms foll scale,
0-5000/ 59,000/ 500,000;
Ohms center scale,
30/300,/3000.

INET complete with batteries 1 0. 90

TURNTABI.E STAND

With eoch stand we stend

a straboscope free. =

Al steel = adjustable = holds turntable 15° above bench
—tilts to any position - speeds work - saves time—
prevents damage to parts— pays for itseif on first job
— you need several at this low price,

PHILCO BEAM OF LIGHT
Selenium ecll only, no holder. postpaid. .. $ 1.80
¢Puts new life into Phileo Changers)

Sapphire needle only, no.mirror, postpaid $ 1.20

A Two Post Changer with well-made mechanism -
plays 10° or 12° recards intermised. Low pressure
erystal pickup. Size 14° x 147, Packed two to a factary-
sealed carton, factory guaranteed.

sPeiaL 1595 5oy 2995

11:’“1 \UISTON

MODEL 451A
AC-DC

Volt = Ohm=—
Milllammeter
A dependable instrument of
wide utility — sensitivity 1000
ohms per volt.
Ranges: Volts AC, DC, and
Qutput Ranges,
0-10/.50/100/500,‘)000;

SHORT WAVE RECEIVERS

Television Kit

Proven Circuit
77 Pacture Tube
Pre-tuned RF
Special Antenna
1009, Complete

Famous Television Kit as advertised by Tranavision,
Inc, complete with all tubes, panel, everything—now
available from our stock. Another $ 159.50
Radio Supply “First"............. -
When ordering, specify station channels needed,

JEWELLED PILOT
LIGHT ASSEMBLIES

@ Candelabra screw base for 110 volt
; lamp.
@ Mount in 1° hole.
@ Lamps removable from front of panel.
@ Available marked .1-2-3 or § on back

of lens.
YOUR CHOICE net 19¢

Obms full scale, 500,000, Hallierafters S35 .50
Ohms center scale, 7200, T $47 s
y . S40 (Replaces S-20R) . . s 89.50
NET complete with batteries. ..., .. .. 14.90 SX-42 (Replaces SX-284)............ 27 5.00
> QAOSELM?S 1B b SELENIUM RECTIFIERS
m.fu'ﬁ,st;mw SIS S pervolt Direg! permanent replacement for 11726
NET complete with batterics.. 16.60 n—olllr:)Zu-;(ﬂ:c. Ne fHlament ~ no socket =
» MODEL 452A i '1.08 1% 98¢ * 7 5190¢
Yolt =Ohmmeter
A superb instrument =100
1 mic:oampere meter gives SL|DE RULE DIALS
4 !KI“!)O ohms per volt sensi- z)mwc Nt:.i 534~ direct ratio
vity. rive—antique bronze es-
i Ranges; Volta DC, cutcheon 2%¢”" x 4°~ pointer
i OS-IO{SPIIO?ISOOIWOO teavel 3%°.
ms {ull seale NET with pilot
4 Q-2000/20,000/200,00072 lamp bracket ... Vo7 4
253
Ohms center scale,
30,/300,3080/30,000.

NET complete with batteries....,.... 14,90

MODEL 312
Volt—OChm—
Milliommeter

An cconomy pocket metet
featuring a 2" moving vane
meter.

Reads: AC-DC vaolts,

e

Jacks provide range selectian.
INET Complete with cord and plug.-...... §. 75

RADIC-CRAFT

TEST LEADS (Removable Needle Points). ...,.+3 9
Exoellent, for above instruments.

for MAY,

Include full remittance with orders of $3.00 or less,
Include 25% depasit with all C.0.D. otders of
$3.00 or more.  Prices subject to change withaut
notice,

SEND FOR FREE CATALOG

KHVlU SUPPLY &

ENGINEERING CO., Inc.

125 SELDEN AVE.

1947

DETROIT 1, MICH.
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USA stands

for multiple-
unit steerable an-
tenna. The sys-
tem was installed
at a site in Kent
by the British
General Post Office to ensure at all
times: and all seasons distortion-free
and fading-free reception of telephonie
transmissions from the United States.
The quality of these, as relayed to all
parts of Britain by the BBC, is now
excellent.

The principle of Musa is theoretically
quite simple. With a high-frequency
transmission, the vertical angle of ar-
rival of the wave trains at the receiv-
ing antenna varies constantly owing
to rapid changes in the under surface
of the F-layer., At any instant there is
a particular vertical angle at which
incoming signals are at their strongest.
But wave trains niay be (and probably
are) arriving simultaneously at other
angles. Fading occurs when there is a
phase difference between wave trains
arriving at different angles after trav-
ersing paths of different lengths. A
fruitful source of distortion is the more
ot less rapid change of polarization of a
transmission which may occur during
reflection by the F-layer. By making
use of superdiversity reception, Musa
responds at every instant (A) to the
signal, whatever its arrival angle,
which has the greatest amplitude, and
(B) to the signal that has undergone
the smallest change in polarization.

This 1is accomplished by what
amounts to making the narrow major
lobe of the receiving antenna’s vertical
polar diagram sweep rapidly and con-
tinually through a wide arc. The re-
ceiver accepts only the best signal at
any instant, rejecting all others.

Our Musa station works with the
transmitter at Lawrenceville, N. J.
Frequencies of the order of 19,82, 14.59,
9.87, 7.55, and 5.08 mc are used, the par-
ticular one in operation at the moment
depending on the optimum for the state
of the sunspot cycle, season of vear, and
time of day.

The Musa receiving equipment con-
sists of 16 rhombic antennas, spaced
at regular intervals over a distance
of two miles on the great-circle path to
Lawrenceville. These antennas are con-
nected to the receiving apparatus by 16
co-axial transmission lines, the lengths
of which depend on the distance be-
tween individual antenna systems and

38

Transatlantic News

From our European Correspondent, Major Ralph Hallows

the receiving set. The 16 signals are
combined after introducetion of appro-
priate phase shifts. These phase shifts
cause the major lobe of the vertical
polar diagram of the whole antenna
system to swing up and down, con-
stantly changing the angle of eleva-
tion.

The system is equipped with cali-
brated cathode-ray tube display units
to measure accurately both the optimum
wave-angle and the field strength. Rec-
ords of these have been made at quar-
ter-hourly and hourly intervals ever
since the station opened in July, 1942,
and are available to both radio engi-
neers and ionespheric physicists.

Russian radio and television

At the moment the USSR claims
that big advances in both radio and
television have been achieved by Rus-
sian scientists. Large-scale plans to ex-
tend broadcast services of both kinds
are also under way. Twenty-five tele-
viston stations, it is announced, shortly
will be in operation, 21 in European
Russia and the rest in Siberia. It is
known that work on color television has
been going forward for some time, and
the latest report is that a color trans-
mitter working in Moscow has a service
area with a 75-mile radius. Much atten-
tion is being paid to both land-line and
radio links between main television and
v.h.f sound transmitters and relays sited
at considerable distances away. FM has
been adopted to a large extent, particu-
larly for the coverage of big cities,
where man-made static due to electrical
machinery presents
almost insuperable
problems with AM.
How much of all
this is fact and how
much wishful
thinking it is im-
possible to say.One
must however, bear
in mind that Rus-
sia is the home of
many first-rate ra-
dio physicists. and
radio engineersand
that almost unlim-
ited funds are
available for re-
search anddevelop-
ment on approved
lines.

FM in Britain

Aslhave already
reported, our BBC
has been making
experimental FM
transmissions on456
and 90 mc for some
time. The conclus-
ions reached asare-
sult of extensive

FM is superior to AM for v.h.f, relays
in the quality ebtainable and in freedom
fromn interference; (2) that it has also
advantages over any form of pulse mod-
ulation; (3) that horizontal polariza-
tion is very much better than vertical
for suppressing the effects of interfer-
ence, The BBC has now decided to start
regular FM broadcasts from a full sized
transmitter as soon as it can obtain de-
livery of the apparatus, A 25-kw trans-
mitter has been ordered from the Mar-
coni Wircless Company. Where it will
be ‘erected is still a secret. My guess
is that the selected site will be on high
ground in one of our midland districts.

Meteors and radio

I was much interested to see a refer-
ence to this subject in the February
number of RADIO-CRAFT because some
very important and interesting work
has been done on it. One of the most
puzzling problems in radio is the con-
tinued existence after dark of the ion-
ized E-layer. If the recombinaticn rate
of its atoms is caleulated, this shouild
be complete and the reflecting proper-
ties of the layer brought to an end
very soon after sundown unless some-
thing happened to prevent deionization.
During the showers of meteors last Oc-
tober from the Giacobini-Zinner stream
it was established that each left a trail
of ionized air from whiech radar echoes
could be obtained. Recent work by four
separate teams of physicists, working
under the direction of Sir Edward Ap-
pleton and using a variety of methods,

(Continued on page T73)

Suggested by Greyo Banshuck, New York City

trials are (1) that

"There must be a fire in the television studic."”
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RADIOMEN’S HEADQUARTERS - WORLD WIDE MAIL ORDER SERVICE !!!

SERVICEMEN
Check This Column dor Lowest Prices on Quality Parts

TUBES: A warchouso (ull, ineluding the new mimatures.
Order all types you need. We'll try to supply you completely.
Special thls mopth: Bylvanls Vigt—3 for $2.00; RK-75 or 307
Transmtting tubes only $2.50 each; 6L6G—099¢: 6SDT (replaces
6SK7)—59¢c.

POWER TRANSFORMERS—Half-shell type, 110V, 60 o,
Cgntertapped HV  winding. Specify either 2.5 or 6.3V flla-
ment when ordering,
For 4-5 tube sets—650V, 40MA, 5V & 2.5 or 6.3V....
For 5-6 tubo sets—s30V, 43MA. 5Y & 2.5 or 6.3V
Hor 6-7 tube sets—675V, 50MA, 5V & 25 or
For 7-8 tube gets—700V, TOMA. 5V & 6.3 2.5 2.35
Hor 8-11 tube sets 700V, 100MA, 5V & 6.3 two 2.5V.. 2.85
For 9-15 tube sets—4800V, 150MA, 5V & 6.3V.......... 2.
TRANSFORMERS—All types in stock. AUTO-TRANSFORM-
ERS; 8teds up 110v to 220v, or steDs down 220v to 110v—$1.95.
FIL. TRANS.; 6.3v, 8 Amps.—$1.98; 5v, 10 Amps.—$!.98;
Unirersal Output Trans. 8 Watt—389c; 18 Watt—$1.29; 30 Watt
$1.69. AUDIO TRANSFORMERS: S, Plato to 8. Grid. 3:1—
79; 8. Plate to P.P. Grids—79¢; Heavy Duty Class AB or
B, P.P. inputs—$1.49; Midget Qutput for AC-DC sets—69c:
mIKE TRANSFORMER oror T-17 Shure microphone, slmilar

UTC ouncer 1ype--$2.00.
CONDENSERS—PAPER TUBULAR 600 wWVv—,00L. 002, .005
~—B8¢; .01, .05~—8¢; .1—I0c; .25—23¢; .3—36¢; ELECTRO-
LYTICS: 8mfd 200v—20¢; 10mfd 35+—20¢; 30mfd 150v—23¢c;
20/20mfd 150v—35¢: 30/30 150v—46c; 5S0mrd 150v—43e;: 8mid
475v—340; 16mfd 350v—65¢; OIL CONDENSERS: 4mid 800v
49¢; BATH TUB TYPE CONDENSERS: 8X.1mfd—20¢: RE-
SISTORS: All types in stock ot the lowest prices: Resistor
Kits; 100 2 watt resistors—$1.95.

FILTER CHOKES: 2060, 300, 400, 500 ohm Mght duty—59c;
200 or 300 ohm heavy duty—99%: 250 ma 35 ohm. made for
U.8. Navy, fully shielded—$1.95; 75 ohm 125 ma—25¢ or 25 for
$4.25; ““Melssnor type” tapped filter chokes—25¢; 8 amp. iron
coro A fHter—25¢; Choke-condenser combination. idesl to re-
Dluce any size speaker field when installing PM speakers—79c.
110 V. CIRCUIT BREAKERS of Maknetio typo: Bollowing
(s!turent Ratings in Stock; 1.25. 3. 4. 8 Amps. Pleaso specify.

SEVEN ASSORTED I.F. TRANSFORMERS—$(.08; Flve
-Ass’t. Oselllagor Coils-——89¢.
PERMEABILITY TUNERS—~Atiractive slide-rule dial, com-

Dactly replaces dial, tuning condensers. oscillator and gntenna
cotls tn broadeast band receivers. Speclal $3.43.

WILLARD rechargeablo 3 volt storake battertes for G.E.
portable radlos $2.85.

SPEAKERS-PM dynamle type-4"—4%1.55: G $1.55; 6"—$1.95:
8"—$3.95; 10”—$5.95; 12°—$7.50.

CRYSTAL PICK-UPS—Two mationally kmown makes, one $1.90,
the other at $2.29.

PHONO-MOTORS—110V, 80 Cycle, with turntable—$4.25.
HEADPHONES—HIighest quality Signal Corps headsets with
sponge rubber ear cushlons. 12 cord and plug $1.00. 6’ rubber
covered patchcords with phone plug and socket—25¢.

RELAY suardian 8SPST 12-24v, has heavy duty 15 Amp.
Contacts—$1.25; Guardian 12 to 24v D.O. triplo Make. single
brezk relay, 5 fovr $3.75: Slgma supcrsensitive 2080 ohm D.C.
SPDT Relay. (May be adjusted to operate on less than 1
Millampere) .50,

6 POLE, DOUBLE THROW, Telephone Type 2000 ohm Ro-
lays, Super SBensitive. $2.50 eacn, or two for $4.50.
SELENIUM RECTIFIERS—Dry disc type 1%”" by 1%, 1.2
Amp. maximum, stitable for converting DC reluys to AC, for
supplying filament sourco in portable radios. converting DC
meters to AC applications, and aleo may bo used in low current
chargerg-—90¢,

METER RECTIFIERS—Full wave, may be used for replace-
ment, or In construction of all tyDeg of test equipment—3$1.235.
Half Wave—80c.

FILTER CHOKES—200, 800, 400, 500 ohm light duty—58¢;
200 otun hvy, duty—99¢; 250 MA. 35 olims DC res. Made for
U. 8. Navy. Fully shieldod—81.95.

LINE FILTERS—110V—each unit contalns two 2 mfd. ofl
fllled condensers snd a 15 amp, iron coro choke. This filter
has innumerable uses such as oll burncr line flter, etc. A tep
Qollar value for 98¢,

PHONO AMPLIFIERS—A real AC, 110V. 80 Cyclo, 6 Watt
Amplifier suitable for PA S8ystems and phonokraDhs: with o
husky power transformer. Complete with tubes—$12.95,
PUBLIC ADDRESS AMPLIFIERS—25 Watts peak output, 6
tubes. stparato controls for Microphone and Phono luputs
$65.00 value for only $32.00.

WIRE—No. 18 POS) 2 conductor parallel zipcord. brown. 230°
8p00lz—$5.25. 500’ spools—$9.95, No. PO brown
covered parallel lampeord, 500’ epools—$12.25. No. 18 SV
round rubber cove double wire for wash machines, vacuum
cleaners, eto, 250”7 3pools—$6.95. Rubber covered miko cable.
2507 spools—$15.00. All kinds hook-up wire |e per (t., trans-
misslon line. 50 ohm Impedance RGEU. eut to any length, Se
per ft. Singte stranded conductor shielded lead with brown
r\:hbeil;J oumr shleld, super speclal, $1.20 per 100 ft.. $16.00
por 00 ft.

MICROPHONES—All nationally
known brands. Bullet crystal—-$5.45;
Bullet Dynamlc—$7.45; "Mike Jr.—
60¢; Handy Mike—80c; Lapel Miko—
93¢; BHURE T-17 MIKES, with bush
to talk switch ¢,
20 ASST'D COIL FORMS, including
11 ceramle, 9 polyatyrens, and @ fiber,
all useful slzes—50e,
VARIABLE CONDENSERS: 350
h , 5 gang—3$1.95; 4 gang—$1.49;
3 pang—83¢: 2 gang—7%e; 7.5 to 20
NMFD, 1750v spacing. extra long
shaft  Hammarlund—69e; minlature
variables, 25 MMFD—39¢: 50 MMFD
~—49¢; 15 MMFD—59%: 100 MMFD—
—60¢;: 140 _AMMFD—79.
TRfANSm}"‘I’TING RF CHOKES, 4 PIE, 350 Ma.—25¢ or
oar . 3
INTERRUPTION FREQUENCY COILS for suDer-regenera-
tive receivers or tho andously popular FM adapters for
standard broadeast sets. Iron eore with a resonant fro-
quency of 50 KC—89¢; Afr Core, 100 EC—2%.
30 MC IF TRANSFORMERS, double slug tuned—25e.
VIDEO AMPLIFIER PLATE COILS—Rlug tuned—25e.
REMOTE CONTROL UNIT: Aluminum case 4x3x2° con-
taining 2 potentiometers, triple pole switch, 4 knobs, gear
mechanism, counter and phane Jacks—39c.
MODULATION TRANSFORMERS: 10 watt. metal case—
98¢: 30 watt, open type—$1.95; 40 watt, cast aluminum
case—$2.95.

5" Receiver Indicator Oscilloscope with 31 Tubes

This unit, sold by Western Electric for $2500.00, includes a 13 tube
receiver with 7 IF stages; 2 tube multivibrator sw generator;
2 tube sweep amplifier; video amplifier; pedestal impulse and
swecp generator; and 115 V, 60 cycle supply with 2X2 for high
voltage. Makes a wonderful laboratory instrument, or can be more
easily converted to a complete home television receiver than any
other war surpius item. ............. diind 5.0 v.v.e. Only $69.95
13 Tube BC412 Radar Oscilloscope—Easily converted to a suberb
laboratory oscilloscope by just a little work. Already 110V, 60
ot s D00 00 Lo ieserseerecenniranhyTans veeeees . $59.95
RADAR OSCILLOSCOPE APN4. Complete with 27 tubes including
5” cathode ray tube. 187x97x12”, Shipping Weight 60 Ibs. ., $39.95

BC-947 3000 MC ULTRA HIGH FREQUENCY TRANSMITTER

This unit contains amplifier tubes and rectifier tubes, 118 V, 60 cycle power supply, 6
meters ipcluding 260 MA, 50 MA, 1 Amp thermo, for input modulating current, 160 V
AC, and 1500 V for plate & screen at 1000 ohms per volt. Interior temberature controlled
by beater resistances and blower. Plate supply automatically cut off if blower fails. Western
Electric charged $1600 for this unit. Your cost only ...

sessteasasisecaenanrsassesl$69.95

BC 221 FREQUENCY METERS with calibrating Crystal and ecali-
bration charts. A precision frequenecy standard that is useful for
innumerable applications for laboratary technician, service man,
amateur, and experimenter, at the give away price of only $39.95

53P4 CATHODE RAY TUBE, 5” tube at the lowest price eveg
offer:

GCNERAL ELECTRIC RT-1248 15-TUBE
TRANSMITTER-RECEIVER

TERRIFIC POWER—(20 watta) on any two instantly sclected, easily pre-adjusted fre.
quencies from 436 to 600 Me. Transmitter uses 6 tubes including & Western Electric 316 A
as final. Receiver uses 10 tubes including 955°s, as first detector and oscillator, and 3—
7H7's as IF's, with 4 slug-tuned 40 Me. IF transformers, plus a 7TH7, TE6’s and TFT's. In
addition unit contains 8 relays desiZned to operate any sort of external equipment when
actuated by a received signal from a similar set elsewhere. Originally designed for 12 volt
operation, Power supply is not included, as it is a cinch for any amateur to comnect this
unit for 110V AC, using any supply capable of 400V DC at 185 MA. The ideal unit for use
in mobile or stationary serviee in the Citizen’s Radio Telephone Band where no license is
necessary. Instructions and diagrams supplied for running the RT-1248 transmitter on
either code or voice, in AM or FM transmission or reception, for use as a mobile public
address system, as an 80 tg 110 Me. FM broadcast receiver, ag a Facsimile transmitter or
receiver, as an amateur television transmitter or receiver, for remote control relay hook-
ups, for Geiger-Mueller counter applications, and it sells for only $20.85 or 2 for $53.90.
If desired for marine or mobile wse, the dynamotor which will work on either 12 or 24V DC
and supply all power for the set, i8 only $15.00 additional

GENERAL ELECTRIC
150 WATT
TRANSMITTER

Cost the Government $1800.00
Now only $44.50!

This is the famous transmitter ysed in U.S.
Army bombers and ground stations, during
i ' the war. Its design and construction have
4 - = E SRSESDZENl been proved in service, under pll kinds of
conditions, all over the world. The entire frequency range is covered by means of
plug-in tuning units which are included. Each tuning unit has its own oscillator and
power amplifier coils and condensers, and antenna tuning circuits—all desizned to oPerate
at top efficiency within its particular frequency range. Transmitter and accessories are
finished in black crackle, and the milliommeter, voltmeter, and RF ammeter are mounted
on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC
and 1500 to 12,600 KC. (Will operate on 10 and 20 meter band with slight modification).
OSCILLATOR: Self-excited, thermo compensated, and hand calibrated, POWER AMPLI-
FIER: Neutralized class “C" stage, using 211 tube, and equipped with antenna coupling
circuit which matches practically any length antenna. MODULATOR: Class “B''—uses
two 211 tubes,. POWER SUPPLY: Supplied complete with dynamotor which furnishes
1000V at 360 MA. Complete instructions are furnished to oberate set from 110V AC.
SIZE: 21%6x23x91; inches. Total shipping weight 200 lbs., complete with all tubes, dyna-
motor power supply, tuning units, antenna tuning unit and the essential plugs.
These transmitters are priced to move fast: Order today and be the proud owner of one
of the finest rigs obtainable,
BENDIX SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 156 MC. This
job was good enough for the Joint Command to make it standard equipment in everything
that flew, even though each set cost the Gov't. §26500.00. Crystal Controtled and Amplitude
Modulated—HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans-
mitter has seven tubes, including two 832°s. Furnished complete with 17 tubes, remote control
unit control unit, dynamotor and Ant. $37.95. We include complete instructions for con-
version to 110v A.C.
SCR-274 N COMMAND SETS, including 3 separate § tube superhet receivers, 2 separnte
transmitters, each with 40 watts output, modulator and DC power supply. Bargain price
for all 6 pieces complete with tubes f e $39.95
300 MILLIAMPERE METERS—G.E, or Westinghouse, 8% inch diameter, flush mounting.
Priced at $2.25 each, or 5 for $10.00
AIR CRAFT MARKER BEACON—Complete with 3 tubes and sensitive relay to contro!
external circuits from received signals, Just the receiver you have been waiting for to
cgntrol models, open doors from o distance, ete. Priced at only..................5 4.95
AIRPLANE INTERCOM AMPLIFIER—with 4 tubes in aluminum ease—
BC-654 TRANSMITTER-RECEIVER—Complete with 17 tubes and 200 Kec. calibrating
crystal ... 839,95
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HE Frenchman is essentially an in-

dividualist—that is why France is an
artisan’s country. The radio industry
proves this rule. There are about 50 big
radio manufacturers and approximately
200 medium-sized ones. Besides these,
one counts literally thousands of small
constructors who compete—often sue-
cessfully—with the big brands.

These small firms occupy themselves
largely with assembling Treceivers from
standard components found readymade
in commerce. Their artisans do not
actually manufacture any of the ele-
ments which go into tHe set. Yet from
these readymade parts they design a
great varviety of receiver models.

From this one understands the great
importance of the parts manufacturer
to the French radio industry. The post-
war shortages, particularly in tubes
and all components that require copper,
has had a very serious effect on the
small constructors. They have had to
buy everything they could find—without
being too particular about quality. The
black market therefore naturally flour-
ishes in the radio field, as it does, alas,
in many others, for official allotments
give the manufacturers only a small
part of the material they need.

What is remarkable under such con-
ditions is that the parts manufacturers
have made real efforts to better the
quality of their material, even though
they know in advance that anything
will sell. This is an encouraging sign
which proves that the moral stability of
the French has not been broken by the
trials of the war years.

All this was proved at the vecent
Exposition Professionelle des Pieces
Detachées (Professional Radio Parts
Show) held at Paris in February, 1947.
Not many technical novelties were fea-
tured there. The Show was rather char-
acterized by a better quality of material
and also that the material was more
readily available.
We did see, how-
ever, a few original
items which pre-
sage the new ten-
dencies of the day.

In the domain of
high - frequency

(6)
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By E. AISBERG

Editor Toute lo Radio

coils, the specialists have presented
superheterodyne “blocks” (1) which con-
tain all the tuning and oscillator coils
with trimmers, padding condensers, etc.,
grouped around the switch. These blocks
—which are very compact—{facilitate
construction of the receivers. Most of
them have the three usual frequencies:
long waves 1,000 to 2,000 meters, me-
dium waves 200 to 600 eters, short
waves 10 to 60 meters. Nevertheless, one
sees also blocks with higher frequencies.
These are generally in the short-wave
bands which are again divided into two
or three sub-bands. One also finds blocks
having a number of spread-bands in the
20, 25, 30, 40, and 50-meter bands.

The variable condenser scales are be-
coming longer and longer. The style
usually shows a hovizontal dial, more or
less slanted backward, placed at the
lower part of the receiver.

One constructor exhibited a dial com-
posed of a luminous tube which carries
a number of scales (2). Change of
ranges is effected by turning the lumi-
nous tube around its axis so that the lis-
tener always sees the scale of the cor-
responding frequency band. The pointer
is a ring encireling the tube, which is
moved along as the set is tuned.

An interesting novelty is presented by
an oscillating quartz crystal (3) whose
frequency remains rigorously stable in
spite of temperature variations. The
support of the quartz has a ‘bi-metal
(therniostatic metal) armature which
flexes more or less, depending on the
temperature. The deplacement of this
armature with the temperature vari-
ation modifies the thickness of the air
space of the quartz mounting. Thus
variations of frequency which would
otherwise have been caused by temper-
ature changes, are compensated by
variation of the air space.

An amusing economizer of electric
current for a soldering iron (4) swas
another item which drew attention.

(Continued on page 68)
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&
* Chicago Parts Show
ja!
!ﬁ\b.\ The 1947 Radio Parts Show at the Hotel Stevens in Chicago chalked up the
e K ‘.‘l

unprecedented advance registration of 2054. This marks it definitely as
e predestined to be the most successful parts show held. Of the 2,054 regis-

trants, 885 are member exhibitors, 39 are guest exhibitors, and 489 are

members of the National Electronic Distributors Association (NEDA).

. e — v,:] The new operating plan of the show, used this year for the first time, confines’
0_.5“" ~ attendance during the first four days to distributors, exhibitors, and manu-
) 20 facturers who operate through distributors. On Friday, May 16, the show
'ﬁi = is being thrown open to radio servicemen, amateurs, engineers, and the
;.;.'."‘b »5- general public. Exhibitors have keen requested to have attendants on
. ﬂ hand Friday who can be particularly helpful to these groups.

o Program for the show:
SATURDAY AND SUNDAY, May 10 and 11—Organization meetings and
sales meetings.

= MONDAY, May 12—NEDA Day—No sales meetings to be allowed.
Breakfast sponsored by NEDA for member exhibitors and NEDA .
members.

12:00 noon—Luncheon meeting of members of sponsoring groups of
the show corporation.
7:00 p.m.—Keynote dinner for entire industry, featuring Bill Cunning-
ham, noted sports writer and radio commentator, as guest speaker.
TUESDAY, WEDNESDAY, AND THURSDAY, May 13, 14, and 15—No sales
meetings to be allowed on these days. Attendance in Exhibition Hall
to be confined to members of sponsoring manufacturers, their booth
attendants, and their sales representatives and distributors.
Exhibition Hall open from 10:00 a.m. to 6:00 p.m.
FRIDAY, May 16—Open House Day——Radio servicemen, amateurs, en-
gineers, and the general public will be admitted to the Exhibition Hall
without registration. Exhibition Hall open from 10:00 a.m. to 6:00 p.m.

NEDA Day. Monday, May 12, will feature a breakfast for manufacturer guests
of National Electronic ors; Association members and a luncheon

e Holtié, Manufacturers  AssociatiGii Sales
‘phbsociation —of ~Electiante= Paris Jand
&l ' < =
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LIST OF EXHIBITORS

-

= “1947 Radio Parts and
Advance Electric & Relay Company... 47
Aerovox Corporation ................ 85 _
Alliance Manufacturing Company. .. ..123
Alpha Metals, Ine. . ................. 144
Alpha Wire Corporation ............125 Co n feren ce a n d
American Coil & Engineering Co. 116
American Condenser Company ...... 41A
American Microphone Company ...... 4 e " — m—
American Phenolic Corporation ...... 85 ; r T —I T
American Radio Hardware Co., Inc. ... 75 / [ 19 | 20 20 l/2l2||/2 22 23 ‘ 24 25 ‘ 26
Amperex Electronic Corp. . ....... ... 67 | [ -
Amperite Company ............ ... B0 18
The Astatic Corporation .. ........... a5
Atlas Sound Corporation ............ 23 r - - - -
Audio Devices. Inc. ................. 148
Barker & Williamson ................ 77 17
Belden Manufacturing Company ... .. 128
Bell Sound Systems, Inc. ............. 66 T
Bliley Electric Company ............. 78
Boland & Boyce, Inc. ........... ... 1542 | 145 144 123 . 122 99 .
David Bogen Co.. Inc. ............... 40 16
William Brand & Company .......... 13
British Industries Sales Corp. ........ Sz l 146 143 124 121 100
Brunoe TOolS i as ol L sesnsdion . 76
Brush Development Compeny ........ 118 15
P UL R 110 T ot e R = e 39 ] = : : 100172
Burgess Battery Company ........... 34 i
Burlington Instrument Co, ........... 22 [ _|4£ 147 142 125 - 120 104 172
Caldwell-Clements, Inc. ............. 202 132 i
CamburnsIIHelBh e 1 L aus Bdaiel o 143 L |
Allen D. Cardwell Mfg. Corp. ........ 134
Carron Manufacturing Company ... ... 57 13 148 144 126 19 02
Centtalal; gt umr: ritpf Sy e aar. ar b 68
Chicago Transformer Division ........ 11 ‘ . .
Cinaudagraph Speakers. Ine. ........ 3
Clarostetiigy (S oimInie 4 & ssmssiera 124 12 | 149 140 27 18 103
Condenser Products Company . ....... 153 { ]
Continental Carbon, Inc. ............. 150 Lo [
Comish Wire Company, Inc. ....... .. 48 |
Cowan Publishing Corp. ............ 13012 | 11 150 139 128 7 104
Croname, Incorporated .............. 84 . .
Dial Light Co. of America, Inc. ....... 109 - I
Drake Electric Works, Inc. ........... 6! 5] 138 129 16 105
Dumont Electric Corporation ......... 12 10 0
Duotone Company, Imc. ............. 20 N
Eastern Electronics Corp. ............ 111
Eckstein Radio & Television Co. ...... 29 .
Eitel- McCullough. Inc. ............... 14 9 e IS . ‘&l 115 . i06 .
Electric Soldering Iron Co. ........... 58 | Boy2 |
Electronic EAgineering Co. ........... 62 |
Elecironic Laboratories, Inc. ... ....... 56 153 [ /
Electro Products Laboratories ........ 81 8 13] 114 107
ElectteiViaico, N INC. S o i rmsl 2 5w o e 15 =
Electrovox Company, Inc. ........... 122 | 153 1/2
The Erwood Company ...... L0 ANI0S i [ —
Federal Telephone & Radio Corp. ..... 64 7 154172 -—WTT 132 13 {08
Freed Transformer Corp. ...... ==, =S8k - \
General Cement Mfg, Co. ........... 96 e
General Electric Company ........... 32
General Industries Company ........ 110 6 133 12 109
General Transformer Corp. .......... 63 l
Guardian Electric Mfg. Co. ........... 51 | — = - \‘
The Halldorson Company ........... 37 [
The Hallicrafters Company . ....... .. 86 5
Hommarlund Manufacturing Company. 90
Hardwick, Hindle, Inc. .............. 36
Herlec Corporation .................. 9 &l —a b
Hickok Electrical Instrument Co. ...... 142 i -
Hytron Radio & Electronics .......... 91 . - q
Indiana Steel Products Co. ........... a8 F—— fHo
Industrial Condenser Corp. .......... 141
Insuline Corp. of America ........... 114 3
Intemational Resistance Company .... 88A —_— '34 LosT
Jackson Electrical Instrument Co. . ... .. 98 =
Jackson Industries, Inc. .. ... .. B2 AN 1ISE) -
J-B-T Instruments, Inc. ............... S e 159 I ==
Jensen Manufacturing Co. ............ 44 12
]. F. D. Manufacturing Co. ........... 117 -
E. F. Johnson Company ............ 73 JESTIBUEE
Kenyon Transiormer Corp, Inc., ..... 6 ! STAIR LOBBY
Kings Electronics Company .......... 94
Lectrohm, Incorporated .............. 132 EAST I I
Lenz Electric Manufacturing Co. ...... 104 CORRIDOR
P. R. Mallory & Company .......... 106 |
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LIST OF EXHIBITORS

Company

John Meck Industries, Inc. ....
Meissner Manufacturing Co. .

Merit Coil & Transformer Corp.
lames Millen Mfg. Co., Inc. . ...
Milwaukee Stamping Company
National Company, Inc. ......
National Union Radio Corp. . ..
Newcomb Audio Products Co. .
Ohio Tool Company .........
Ohmite Manufacturing Co. ...
Operadio Manufacturing Co. .
Oxford Radio Corporation
Panoramic Radio Corp.

Park Metalware Co., Inc.
Par-Metal Products Corp.
The Parts Jobber, Inc.
Permo, Incorporated T
Philmore Manufacturing Co. ..
Potter & Brumfield Mig. Co.

Precision Apparatus Co., Inc. ..

Premax Products Division
Price Electric Corporation
Pyramid Electric Comoany
Quam-Nichols Company
Racon Electric Company. Inc. .
Rad-El-Co. Manufacturing Co. .
Radiart Corporation
Radio City Products Co., Inc. .

Radio Corporation of America | ..

Radio:CEaili™ N oo el st b ks
The Radio Craftsmen, Inc. .. ..
Radio & Electronic Jobber News
Radio Essentials, Inc. ..
Radio & Television Weekly ...
The Rauland Corporation
The Recordisc Corporation
Recoton Corporation
Reiner Electromics Co., Inc.
Rek-O-Kut Company .
Resistors, Incorporated ... ...
John F. Rider, Publisher, Inc. ..
Howard W. Sams & Co., Inc. .
Walter L. Schott Comivany ..

Shur-Antenna-Mount, Inc.
Shure Brethers ..............
McMurdo Silver Company
Simpson Electric Company . ..
Mark Simpson Mig. Co.. Inc. .
SNC Manufacturing Co., Inc. ..
Snyder Manufacturing Corp. .
Solar Manufacturing Corp. . ..

Special Products Company ...
Spirling Products Company

Sprague Products Company
Standard Transformer Corp.
Stromberg-Carlson Company
Supreme Instruments Corp. ...
Sylvania Electric Products ., ..
Talk-A-Phone Company ......
Technical Appliance Corp. .. ..
Telex, Incorporated
Thordarson Electric Co.
Trimm, Incorporated
Triplett Electrical Instrument ..
Tung-Sol Lamp Works, Inc.
The Tumer Company . ..

United Catalog Publishers
United Transformer Corp. . ...
University Loudspeakers

Utah Radio Products Div. .......

Vaco Products Company
Vertrod Corporation . ... ... ...
Ward Leonard Electric Co.
Ward Products Corporation

Waterman Products Company ...... 1

Webster-Chicago Corporation .
Webster Electric Company

Weller Manufacturing Company ... ...
Westinghouse Electric Corp. .........

Weston Electrical Instrument . .
Wirt Company
Workshop Associates, Inc.

Ziti-Davis Publishing Co. ......
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Radio Items on Exhibition

Alpha Metals, Inc.

8rooklyn, N. Y.
Booth No. 144

Tri-Core Solder

Tri-Cere, a solder with three independently
filled cores of pure rosin flux. ie the chief
exhibit of Alpha Metals.

A continuous supply of high-grade non-
corresive rosin flux is always present in
Tri-Core solder, since the three cores are com-
pletely independent of each other. With
these three cores, occurrence of “dry” sec-
tions in more than one core at a given point
is mathematically unlikely. making Tri-Core
more efficient and less wasteful than the
usnal single-core solder.

American Coil
&
Engineering Co.

Chicago, lllinois
Booth No. I16

Transformers, Reactors, Etc.

American Coil and Engineering Co. is ex-
hibiting a line which includes all types of
small and medium transformers, reactors.
chokes, and autoformers. as well as r.{. coils
and transformers.

American Condenser Ceo.

Chicago, lllinois
Booth No. 41A

Plastic Capacitors

American Condenser Co. announces its
small Amcon plastic capacitor. Measuring
only 2% inches high and with a diameter
of only 1% inches. this new unit is specif-
ically intended for top chassis mounting.
where space is ex-
tremely limited. Self-
insulating because of
its molded plastic case.
the wunit resists high
temperatures and has
a wide climatic range.

)P
/ : Working voltage of
these capacitors is 600.
t they are tested at 1800
: volts. Other Amcon
capacitors include tubular and metal-cased
(bath-tub} units and 1600.volt vibrator capa-
citors.

44

The Astatic Corporation

Conneaut, Ohio
Booth No. 95

Microphones, Pickups, Efc.

Astatic Corp. is featuring a large line of
pickups and pickup cartridges. including the
new Nylon I-] cariridge and the QT {quiet

talk) cartridge. Phonograph pickups include
Models 400 and 508. A line of microphones,
featuring the 600-. 820-. and 840-S, is on
exhibition.

Beli Sound Systems

Columbus, Ohio
Booth No. 68

Recorder

The Bell Model RC-47 RE-CORD-O-fone
provides for permanent recording of sound
from any source. It records 12 minutes on
a 10-inch disc at 33:1/3 r.p.m. (the equiva-
lent to four 12-inch commercial records). It
copies a l2-inch commercial record on a
10-inch blank at 78 r.p.m. One central con-
trol permits instant selection of all functions:
recording, playback and PA use. Plugging
in a pair of headphones allows operator to
judge every setup. The unit is entirely self-
contained in a two-piece, portable case cov-

ered with tan leatherette which blends with
the rich brown tone of the unit

David Bogen Co., Inc.

New York, N. Y.
Booth No. 40

Sound Equipment

The David Bogen Co. is exhibiting a {full
line of sound systems. intercoms and ampli-
fiers. Featured among the amplifiers are the
G050 and G0125 boosters—to be used with

RADIO-CRAFT

existing smaller amplifiers, the PUI0 and
PU20A and the GX50 and G50. The SM
school sound system, the LC-LA DeLuxe
intercom, and the SA paging systems com-
prise other interesting exhibits.

Clarostat Mfq. Co.

Brooklyn, N. Y.
Booth No. 124

Variable Resistors, Controls

Clarostat is exhibiting its line of variable
resistors. pads, and controls, fecturing the
new Ad-A-Shaft system.

The Ad-A-Shaft controls are being stocked

in conjunction with an assortment of flatted,
round, knurled. and double-flatted shafts. The
tip of the shaft slips into the hole in the
control bushing until the keyway is engaged.
whereupon a sharp blow on the end of the
shait, or hitting the shaft on a hard surface.
drives the shaft securely into place.

Collins Radio Co.

Cedar Rapids, lowa
Booth Nos. 80, 89, 90

Transmitters, Receivers

Equipment to be shown by the Collins
Radio Company is divided into five cate-
gories representing the five principal fields
of endeavor of the company. Much of the
equipment being exhibited in the 1947 show
has not been shown previously before any
radio group.

Among the featured items are the new 20T
AM broadcast transmitter (1,000 or 500 watts),
the 3-kw FM broadcast transmitter, the 30K
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and 32V ham transmitters, the 75A amateur
and the 188 aircraft transmitter-
Speech input consoles, turntables,

receiver,
receiver.

r

railroad entertainment systems, and amateur
equipment occupy impertant places in the
exhibit.

Electronic Laboratories, Inc.
Indianapolis, Iad.

Booth No. 56
Intercommunicators, Etc.
Electronic Laboratories exhibits a line of
both war and postwar developments. Among
the items featured is a combination radio
and intercommunicator. The master unit is
a B6-tube radio as well as intercom, and
slave stations may be added up to the num-

Other Utiliphone intercommuni-
cators will be exhibited.

ber of four.

Federal Telephone & Radio

Corporation
Newark, New Jersey
Booth No. 64
Selenium Rectifiers, Etc.

Leading the list of Federal's products is
the miniature selenium rectifier, which re-
places all conventional receiver rectifier
tubes, and represents one of the first real
advancements made in home radios since
the end of the war. lis
improved features are

longer life. more
immediate rec-
tification,
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improved efficiency, higher current rating.
snialler size, and elimination of the power
transformer in some circuits. This minature
type selenium rectifier offers manufacturers
and servicemen a new source of profit and
makes available to the amateur a compo-
nent that will both improve the performance
of his equipment and cut down his costs.

Wire and cable for television and FM,
battery chargers, and d.c. pcwer supplies
are other exhibits at the Federal booth.

Indiana Steel Products Co.

Chicago, lllinois
Booth No. 38

Magnetic Recorder

Indiana Stee! Products is featuring the
Hyflux magnetic tape recorder. Hyflux is a
finely divided magnetic material with quali-
ties that compare favorably with those of
Alnico. Tests now being made with the
recorder indicate that besides being a high-
fidelity musical recorder, it may be adapted
to the following uses: recording audio sig-
nals or pulses of any duration or wave
length; seismograph investigation: memory
record for electronic calculating machines;
retention of telegraph signals; multiple
single-tone reception (as in electronic organs):
control signals for industrial machinery. and
continuous advertising or announcing equip-
ment.

Kings Electronics Co.

Brooklyn, N. Y.
Booth No. 94

Roto-Beam Antenna

Kings Electronics announce its Roto-Beam
antenna for television reception.

The antenna covers all the television
bands and rotates either clockwise or coun-
terclockwise through 360 degrees, giving
optimum reception from stations in any direc-
tion. It is operated by a rugged Z24-volt
motor, which is controlled by a d.p.d.t. spring-
loaded switch located in the control box at
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the set. Neither snow, sleet, nor rain affect
the operation and efficiency of the antenna,
as it is completely weatherproofed. with a
neoprene de-icing skirt completely surround-
ing the he.crd.

J. F. D. Manufacturing Co.
Brooklyn, N. Y.
Booth Ne. 17

210-110-Yolt Ballasts

The ].F.D. Co. is featuring a new step-down
resistor ballast, designed to enable operation
of 110-volt radios on 220-volt circuits, com-
mon in foreign countries.

These ballasts come with American,
British and Continental male plugs; the
female sockels are American. They may

be used with radios, electric razors, fluores-
phono-radio

cent fixtures, combinations.

y

electric clocks, electric blankets and other
electrical appliances.

The National Co.

Malden, Mass.
Booth No. (47

Communications Receiver

A new post-war communications receiver
for amateur use, the NC-173, is exhibited
by the National Company.

The new NC-173 is a 13-tube superhetero-
dyne model with a calibrated band spread
covering the 6, 10-11, 20, 40 ond 80 meter
amateur bands. Its frequency range extends
from 540 to 31.000 and from 48.000 to 56.000
kilocycles for both amplitude - modulated
phone reception.

Outstanding among the special features of
the new National receiver is the automatic
volume control, which is operative for both
phone and c.w. reception. In addition the
S-meter on the NC-173 will also work on
both phone and c.w.

Voltage regulated circuits give the NC-173
a minimum of drift and the pitch of cods
characters does not change appreciably
over extended periods of listening time. An
additional {eature is a new adjustable thresh-
old ngise limiter.
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" Pyramid Electriec Co.

Jersey City, N, J.
Booth No. 157

Capacitors

Pyramid’s main
display is the
“Twist-Mount” Ca-

pacitor, an ultia-
compact,. metal.
sealed, easy-to-
mount dry elec.

trolytic unit. Each
of these units is
supplied with met-
al and bakelite
mounting plates.

Rad-EI-Co Mfg. Co.

Cleveland, Ohio
Booth No. 87AA

Auto Aerials

Rad-El-Co is exhibiting a new concealed
type of automobile aerial in two models. The
FM-3 is a 3-section aerial extending to 55
inches; the FM-4 a 4-section aerial which
extends to 72 inches. The antenna in the
center of the photo is the FM«4; it is flanked
by other antennas made by the same manu-
facturer.

Stromberg-Carlson Co.

Rochester, N. Y.
Booth No. 108

Sound Systems, Ete.

Stromberg-Carlson is displaying at the
show its new siandard sound systems, three
new centralized systems for schools, new
amplified intercommunicating systems. new
intercommunicating telephone designs, a new
line of reproducers and reproducer housings,
as well as its complete line of universal am.

. plifiers, record amplifiers, power amplifiers.

pre-amplifiers, Alnico V cene speakers. and
microphones,

Among the featured items are the Model
750 and Model 1200 sound systems (the
latter for schools), the Model 33 amplifier,
and the Stromberg-Carlson intercommunicat-
ing system.

Sylvania Electric Products

New York, N. Y.
Booth No. 50

Test Equipment

Three new additions o Sylvania’s line of
test equipment are exhibited for the first time
at the Chicago Radio Paris Show.

The 7-inch oscilloscope type 132, the qudic
oscillator type 145, and the signal generator
type 150 are shown in handmade models.
Announcement of the availability dates on
these new pieces of test equipment also is
being made at the show.

The new 7-inch oscilloscope is designed
for general purpose use by laboratories and
radio service dealers. The new audio
oscillator and signal generator has unusual
stability. wide coverage, and a high degree
of accuracy. The signal generator also
possesses several novel calibration features.

Telex, Incorporated

Minneapolis, Minn.
Booth No. 131

Headset, Pillow Speaker

The Telex Monoset is designed to reduce
head fatigue and ear pressure for operators
who wear headsets for long periods. Weigh-
ing only 1.2 ounces, it uses two stethoscope-
like tubes that end in clear plastic ear tips.
and a single magnetic unit.

The standard unit has an impedance of
128 ohms per receiver and a sensitivity of
18 dynes per square centimeter for 10 micro-
watt input per receiver. The miniature plug-
in cord attachment and the durable plasti¢
insulated tinsel cord are made of the finest
materials,
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The Telex pillow speaker is a flat plastic
electromagnetic sound generating unit de-
signed to reproduce sound normally when
placed under a pillow or cushion, giving the
listener a private loudspeaker. It is a low-
impedance unit designed to work from the
secondary of the output transformer, and is
supplied with a closed-circuit jack, permitting
it to be hooked up in the outpu! circuit so
that the regular speaker is cut out when the
pillow speaker is plugged in.

The Turner Co.

Cedar Rapids, lowa
Booth No. 49

Noise-Cancelling Microphone

A new hand microphone, designed for use
in factories, machine shops, railroad yards,
aircraft, and other places where background
noise prevents intelligible communication
with standard equipment, is being exhibited
by The Tummer Company. The Model 15D-NC
cancels out background noise. permitting only
close talking speech to be transmitted. It is
a hand-held dynamic microphone, housed in
a tough, lightweight alloy case finished in
gunmetal enamel. The 15D-NC is available
in 50, 300, 500 ohms or high impedance.

Webster-Chicago Corp.

Chicago, lllinois
Booth No. 155

Recorder, Record Changers

Webster's leading exhibits are its Model
80 wire recorder and Model 70 record
changer. Model 80 wire recorder is an all-
purpose, 8elf-contained portable magnetic
wire recorder and player. It consists of a
simple, efficient wire-transporting mechan-
ism, recording amplifier, playback amplifier,
and 5Y%-inch speaker built into a compact
carrying case. Furnished complete, ready
to play with microphone, power cord, and a
supply spool of wire,

The Model 70 is a single-post, cushioned
spindle intermex record changer. Simple in
operation, it provides automatic or manual
playing of both 10- and 12-inch records in-
termixed or ir full stacks of either size, or
individually. Home recordings, children’s
records. or ''inside out” records up to the
12-inch size may be played manually.

- e
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JOBBERS AND DEALERS DIRECTORY
FOR READERS OF RADIO-CRAFT

This list of Radio Jobbers and Dealers has been compiled as a service to Rapio-Crarr readers. The magazine is sold

by the stores listed below where they are displayed on counters and shelves for your convenience.

At these stores

you will also be able to buy standard parts, sets and eve: 'y other product of the radio and electronic industry.

ALABAMA

Dreatur

Radle & Tel.
717 Bank St.
Daothar

Hand Wholesale Radlo

& Refrig.

707 S. Oates St.
Tuscaloosa

Allen & Jemison Co.

ARIZONA

Sup. Co,

Phoenix
Radio Speciaitles
& Appl,
401 w. Jackson
ARKANSAS
Fort Smich
Packard Radlo Co.
205 Garrison Ave.

Texarkana
Lavender Radlo Sup. Co.
Ash at 4th Sts.

CALIFORNIA i

Fresno
Jaek C. Arbuckle
1427 Broadway

Hollvwood

Hollywood Radlo Sup.. Inc.
5521 Hellywood Blvd.
Yale Radlo Electric Co.
6616 Sunset Blvd.
Long Beach
Fred S. Dean Co.
969 American Ave.
Scotl Radio Supply
226 Alamitos Ave, |
Los Angeles
General News Agency
326 w. 5th St.

Papel Bros.

2639 E. 4th St.
Radlo Tel. Sup. Co.
1509 So. Flguera St.
Electric Subply Co.
149 - 12th St.

Sacramento
E. M. Kemp Co.
115 R. St
Sacramento Elec.
711 Capllol Ave.

Srn Bernardino
George D. Bagley Co.
1216 D S1.

San Dicgo
Harold _W. Burt
Radlo- Erectroanlc
4162-64 Park Bilvd.
Electronic Equlp. Distr. |
1228 2nd Ave.
Western Radlo & Elec. Co.
1415 Indla St.

San Francisco
Assocla.cd Radlo Dist.
1251 Falson St.
San Franclsco Radlo

& Supply Co.

1284 Market St.

Sun Jase
Frank Quement Wholes

sale Radlo

156 W, San Franclsco St.

Sunta Ana

Sup. Co.

Radlo & Tel. Edulp. Co.
207 Oak St.
Qakland
Electric Subply Co.
149 - 12 st
COLORADO
Denver

McGeo Radlo & Elsct. Co.
1330 Broadway
Radlo Products Sales Co.
1237 iBth St.
Wes ern Electronic
Lap. Co,
913 I8th St.
Grand Janciion
Radlo & Electronles
Supply Co.
4i8 South 7th St. |
Varlety Electric Co. |
601 Broad St. i

CONNECTICUT

Biidgeport
Coastal Radio Service Co.
1559 Stratford Ave.
R. C. Scell & Co.. inc.
84 Elm St
L. N. waldhaus
1132 Norman St.
Harstford
R. G. Scell & Co.
317 Asylum St.
New Britain
United Radio Supply
53 E. Maln St.
New Haven
Cengress Radlo
Battery Co.
207 Congress Ave.
Rockvitl:
Alfred C. Denson
38 Park Place

DELAWARE
R ilmington
Radle Electric Service Co.
4th and Tatnall Sts.

DISTRICT OF COLUMSBIA
Washington
Capitol Radle
Wholesa.ers
2120 14 St. N. W.
intercommunications Co.
2027 Nlichols Ave. 8.E.
Kenyan Radlo Supply Co.
2214 14th St. N.w.
Sun Radlo
938 N.Ww. F St.

FLORIDA
Ja ksonviile
Radlo Parts Co.

712 Maln St

Thurow Distr. Inc.

15-17 E. Church St.
Miami

Thurow Dlstr. Inc.

420 S.W. Bh Ave.
Oriand )

Thurow Dlstr. Inec.

13i South Court St.
8¢, Petersbarg

Welch Radio Supply
408 9th St. So.
Tallahasses

Thurow Distr. Inc.

213 E. Te:cssce St

Thuiow Disir. Inc.
i34 8. Tampa St.
# st Palm Beach
Thurow Distr. Inc.
308-310 €o. Qllve Ave.

GEORGIA I
Augusta

Pres wood Electronles Co.

727-29 Reyrolds St.
Columbia

Radlo Sales & Svee. Co. I

Tampa |

1326 First Ave.
Blac m

Guy whi‘e Radio

6.4 Mulberry St.

ILLINOIS |
Benton |
Lamp'ey Radlo Co:
872 N. McLeanstoro St. |
Banvilte
Allen Electrlc Co.. Radlo
Supp.y
108 N. Hazel St.
De ciur
Yo k Radlo Distr. Co.
801-805 N. Broadway St.
Chicago
Alled Radle Corp.
833 w. Jackson Blvd.
American Pars. Inc.
610 W. Randolph St.
Concord Radlo Corp. |
901 W. Jackson Blvd,
E cctronle Distributors |
620 W. Randeloh
Lako Radlo Sales Co. I
615 Randolph St.
Rndlo Shack l
630 w. Randolph St

Radolek Co.

601 W. Randolph Si.

Schuh Radlo Parts

1233 Loyola Ave.
East Moline

C. L, Swanson Radlo

Laboratory
933 I5th Ave,
Gorevilie
Century Supply Ca.
Maln St,
Rockford

H. & H. Electronic Supply

510 Kishwaukee St.

Mid-west Asscclates

506 walnut St.
Springfield

Harold Bruce

303 E. Monroe

wllson Supply Co,

108 Jefefrson St,
F. Frankford

Radlo Hospital

1107 E, Maln St
INDIANA
Andersen

Seybert's Radic Supply

19 E. 12th St.
Evansvilie

Castrup’'s Radio Sup.

1014 W. Franklin St.

Montoux Auto

& Machine Co.
317 Locust St.

Gary

Cosmopalitan Radlo Co.

524 Washington St.
Hammond

Stan{on Radlo Supply

521 State St.
Indianapoiss

Rodefeld Co.

614 N. Capllol

Ri himond
Rinehar! Inc.
§511-513 Main St

South Bend
Commerclal Sound
& Radlo Co.
534 E. Colfax

Terre Haute
Terre Haute Radlo
501 @hlo St.

1OWA

Councit Blufis

world Radlo Labs
Des Moines

G. W, Onthank Co.

Iith & Cherry
D hugue

Boe Uis rlbuting Co.

498 N. Grandview
Fore Dodge

Ken - Els Radln Sup. Co.

1 So. 12 h St.

Ave.

Si ux Ciyy
Dukes Radio Ce.
it4 W, 4th St

Power Glty Radle Ce.
513 7th St

5Inux Clty Radlo
APP iarce Co,
3I., Fif.n Street

¥ arerigo
Ray- Ma: R:uilo Supply
o4 st
KAHSAS
Pittsburgh

Plitisburg Radlo Sup. Oo.

103 N. Broadway
Topeka

Acme Radla Supoly

518 Qulncy SI.

Wihiu
Inte s ate Distr.
1236 E. Doudlas

Radlo Supply Inc.
1125-27 €. Douglas

KENTUCKY
Lexington
Kentucky Radlo Supnly Co.
519 Georgetown St
Louisville
Peerless

Edulp.
912-914

Inc.

Electronle

. Co.
So. Second St

Newport

Apex Dlstributing Co,
506 York St
Qrensboro

Central Electranics Supply

203 w. 4th St

LOUISIANA

Lafoyette
Radlo-Electronic Sup,
141921 Cameron St.

Monroe
Hale & McNell
381 Pine St.

New Orleans
Wm. B. Allen Supply Co.
916-918 w. Clalborne Ave.
Radle Parts Inc.
807 Howard Ave.
Shreveport
Koelemay Sales Co,
327 Market
Radio Supplles inc.
2408 Line Ave.

MAINE

Bangor
Radlo Service Lab.
45 Haymarket Sq.

Portland
Malne Electronic
Supply Corp,
13 Deer St.
Radlo Service Lab.
45 A Free St

MARYLAND

Baitimore

Henry 0. Berman Co.. Inc.
12 E. Lombard St.

D. & H. Dist. Co.

31 E. Les St.

Royal Radlo

941 Penna. Ave.

Whe. csale Radlo Parts

Co.
3N w. Bnlllmure St.

Cumbertand
Cumuer.and Radlo
Wholcsalers
143 N. Centre St.

MASSACHUSETTS

Bosten
Hub Cycle& Radie Co,, Inc.
596 Commonwealth Ave.
Sager Electrica. Sup. Co.
200 Congress St,
Lawrenve
Hatry & Youns of Mass.

ne.
639 Essex St

Melirase
Melrose Sa.es Co.
407 Franklin St.
New Bedfard
C. E. Beckman Co.
Commorclal St
Springfieid
Springfivld Radio Co.. Inc.
400 Dwipht St
Sorlugfleid So.nd Co.
147 Lwlght at.
B oreester
Radlo wialnienance Suppiy
19.26 Ceontral St.

14.CHIGAN

Ann Arbor
Purchase Radle &
Came.a Shop
605 Church $t.
Berkley
T.e §. M. Morel Co.
1949 woodward Ave.
b tronr
M. N. Duffy Co.
2040 Grand Rlver Ave.
Elec.ronlcs Inst. fnc.
21 Heury at Woodward
Radlo Center
2,30 East Davldson

See Other Side For Additional Listings

Radio Ejectronic Supply
1112 Warren West

Radlo Seeclaltios

456 Charloite St.

Radlo Supply Co.

6724 Michigan Ave.
Radlo Supply & Eng. Co.
129 Sciden Ave.

westside RaGlo Supply
6724 Michigan Ave.

Flint
Radlo Tube Mdse. Co.
508 Clifford
Sheldon Radlo & Appliance
2914 N. Saglnaw St.

Jackson
Fulton Radlo Supply Co.
707 S. Blackstone St.

Lunsing
Eleeirlc Products Sales Co.
427 E. Michlgan Ave.

Muskegon
Industrial Electric
Supdly
1839 Pack St.
Saginaw

Orem Dstributing Co.
80! E. Genesee Ave.
Radle Par.s Co.

234 S. Second St.

MINNESOTA

Duiuth
Lew Benn Co.
228 E. Superlor St.
Norlhwest Radio
109 E. First St.
Minneapolis
Lew Bonn Co.
1211 LaSalle ave. So.
Northern Radle Lab.
3927 East Lake St.
Radlo Elecirlc supply
2451 Nlcol.e. Ave.
Ron’s Radle Suppiy
4001 Bryant Ave., So.

MiSSISSIPPI
Jackson
Cabell

Meriden
Radls Subply Co.

Electric Co.

MISSOURI

Cape Giradean
Suodakum Llecironle
Supply Co.
902 S bbllnl St.

Se. Joseph
Aome Radlo Supply
110 . 9th St.

St. Louis

Napper Radlo Co.

3117 washington
Springfield

Harry Reed Radlo &

Suptp.y Co.
833.37 Boonville Ave.

MONTANA

Buite
Geo, Steel & Co.
126 W, Broadway
Great Falls
Geo. Lindaren Co.
109 Central Ave.

NEBRASKA

Lincoln
Hicks Radlo Co.
1422 0" st

Omaha
Aleo Radlo Ine.
4011 Cuming St.
A.l-State Distr. Co.
2857 Farnum St
H. C. Noill Co.
226 Harney S,
Omaha AppHance Co.
18.h & St. Many's
Radio Equlpment Co.
2820-22 Fartium St.
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{Continnued)

NEW JERSEY
Bridgeton
Jce’s Radlo Shop
67-69 8. Pear|

Camde

Raolo Etectric Service Co.

513 Cooper St.

Hackensuck
Trade Radio Service Co.
102 Morrls St.

Newark
Con.Inental Sales Co.
195-197 Central Ave.
Radio Wire Telev. Inc.
24 Central Ave.

Phitlipsburg
Carl B. Wiillams Co.
154 South Main St.

Red Bank
Bradleys Radlo Service
Newman Springs Rd.

Trentoa
Allen & Hurley
25 South warren St.

NEW YORK

AHmnf?
E. T. Taylor Co.
465 Central Ave.

Binghamton
Broome Dlst. Co.
221 washinglon St

Brooklyn

Electronic
Co. fnc.

1460 Bushwlck Ave.

Green Radio DIsir.

482 Sut er Ave.

Ho-nbea+w Dlsiributing Co.

1639 Bedford Ave.

Bujfalo
Bufialo Padlo Sunply
219 E. Genesee Si.
Dymac Irec.
2329-31 Main St.
Schelter Padlo Co.
269 Oak €.
Standard Eloc ronlcs

Dist. Co. iInc.

1497-1501 Maln S1.

Cortland
C. A. Winchell
37 Central Ave.

Crotan.on-ludson
WRO Radio Laboralory
6 Hamllton Ave.

Elmira
Fred C. Harrlson Co.
108 w. Crurch St.

Hempstend
“Standard Parts Corp.
235 Main St.

lamaica
Harrlson Radle Corp.
172-31 Hlliside Ave.
Norman Radlo Dlst.
94-29 Mertlck Rd.
Peericss Radlo Dist.
92-32 Merrlck Rd.

Jamesrown
Johnson Radio &
Electronic Edquip.
48-50 Harrison Ave.
Moun: Vernon
Davis Radlo Dist, Co.
66-70 E. 3rd St
New York City
Adson Radlo
221 Fulton St.
Arrow Radlo
82 Cortlandt St.
Beam Radlo
165 Nag'e Ave.
B-onx Wholesale Radlo
470 €. Fordham Rd.
Blan Radlo
64 Dey St
Douglas Radlo Supply Co.
128 Greenwlch St.
Eagle Radlo
84 Cortlandt St

Equipment

Co.

Eloctronle Marketers Inc.
120 Grecnwich St.
Federated Purchaser Inc,
80 Park Place

Grand Cen‘ra. Radlo

124 E. 44th St.
Harrlson Radlo Corp.
12 w. Broadway
Harvey Radin Co.
105 W. 43-d St.
Hignhricge Radlo
Tesvis.on & APPL.
340 Caral St.
8. Lar

210 L-rlcnwch
Milo Radlo & Electronics
200 Greexwlch Si.
Natlonal Radlo Dist.
899 Southern Blvd.
Nlagara Rarlto Sup.
§60 Greenwich St

DEALERS

Corp. |

Newark Electiic Co.
224 Fulten St.

Newark Electric Co.
2:0 W. Lith St.

Nor.h Radlo Co.. Imc.
172 washington St
Radfo wire Telev.
100 Sixth Ave.
Radionlc Eyuipment Co.
t70 Nassau 8t.

Risco Electronles

22 warren St.

Inc.

Sun Radlo
t22 Duane
wilco Radlo Dist.
383 E. 138th St
Olean
Wanamaker & Redstone

413 Third Ave.
Pougiheepsie
Chitef Electronlcs
104 Maln Si.
Rochester
Hunter Eiectronlcs

£5% East Ave.

Masline Radio &

E.ectric Equlp,
192-196 Clinton Ave. N.
Roches.er Radlo Sup. Co.
114-118 St. Paul St.
Syracuse
Bioome Dist. Co.
912 Erie Bivd. E.
Slewart W. Smich
325 E. water St
Syracuse Radlo Supply
238-40 W. willow St.
W hite Plains
Wwes chester
Sup. Co.
333 Mamaroneck Ave.

fne.

Electronlc

NORTH CAROLINA

Charlotte
Henry V. Dlek & Co. Inc.
311 E. 5th SL

Goldsbora

Slanal Radio Supply

124 S. James St.
Ruleigh

Supreme Radio Suppllers

103 W. Hargett St.

Winston-Sulen
Datton-Heage Radlo

Lo,
340 Brookstown Ave.

NORTH DAKOTA
Fargo
Fargo Radlo Service
511-515 Third Ave. N.
Radle Enuipment Co.
624 2nd Ave. N.

OHIO

Sup.

4shrabuia
Mmorrison’s Radlo Supply
331 Cen.re St

Akron
Brighton Sporting
Goods Corp.
110 E. Market St.

Cincinnuti
Chanibers Radlo Supply
1104 Broadway
Herrlinger Dist. Co.
15th & Vine St
Haolub & Hogg
500 Reading Rd.

Cieveland
Norlhern Ohlo Labs.
2073 W, 83th St
Radlo Surplus Co.
648 ProsDect Ave.
Strong. Carlisle &
Hammond Co.
2801 St. Clalr Ave.
Winteradlo Ine.
1468 W. 25th St

Columbus
Electronlc Subply Corp.
219 N.
Whitenead Radlo Co.
120 East Leng St

B arren
Radlo sncclamcs
136 S. Plne :
Day
Slnm!ard Radie &
Elect. Prod.
135 E. 2nd St.

Kent
Kladag Radlo Labs.
105 W. Erle St.
Ferguson Radle Inc.
14553-51 Madison Ave.

Marion
Bell Radlo Supply
527 N, Maln St.
Steubenville
D & R Radlo Supply
156 S. 3rd St
210 Cherokee St.

Hauslleld Radlo Supply
230 N. ath St.
Toledo
Lifetime Sound
911-9:3 Jefterson

OXLAHOMA

Lawton *
Reynolds Radlo Supply
909%: C Ave.
Olklakoma City
Electronic Supply Co.
212 N. W, 10th St

Radio Supply lnc.

724 N. Hudson, Box 397

OREGON

Portland
Appilance Wholesalers

of Cregon

609 N. W. l4th Ave.
Harper- Mcgget

1506 N.W. Irving

PENNSYLVYANIA

Alientown

Radlo Electric Service Ca.
1042 Hamll.on St.
Altoona

Hollenback's Radio Supply
2221 8th Ave.

Kennedy Radio Suppy
1500 Fl!lh Ave.
Begver Fai

Rellable Molor Parts Co.
1700 7th Ave.
Euston

Radlo Electrlc Serviee Co.
916 Northampton St.
Erie

Jordan Electronle Co.

201 W. 4th St

warron Radlo

12 & State Sts.
Harrisburg

D. & #H. Dlstribuling

Co.. Inc.

311 S. Cameron St.
Lancasier

Eshelman Supp.y Co.

HO N, water St.
Philadelphia

. G. Radlo Paris Co.
3515 N. 17th St.

Almo Raillo

509 Arch $t.

Flanagan Radlo CorP
N.E. Cor. 7th & Chesinu
Herbach & Rademan Ceo.
522 Market St.

M. & H. Sporting Gooss

0.
512 Market St.
Radlo Electrlc Service Cr.
7th & Arch Sts.
3145 Norlh Broad St.
5133 Market St.
warner Radlo Co.
631 Market St.
Pitisburgh
Tydings Ce.
632 Grant St

Scranton
Breome Dist. Co.
26 Lackawanna Ave.
Fred P. Purseli
550 Wyoming Ave.
Sharon
Helges Bros. Inc.
1344 E. State St.

York
J.R.S. Disiributors
656 W. Market St,

RHODE ISLAND

Providence
wi.liam Dandreta & Co.
Regent Ave.

SOUTH CAROLINA

Charlesion

Radlo Laboratorles
215 King St
Greenuille

Arthur Rixon & Son
209 W. Washington

TENNESSEE

Chatisnooga
Curle Radlo SupDdly
825 Cherry St.
Kingspors
Radio Elec'rlc Sup. Co.
210 Cherokee St.

Equlp. Co.

Knoxville
Bomar AppHance Ce.
520 Western Ave.

ine.

Memphis
Bluft Clty Dist.
805 Unlon Ave.
McGregor's Inc.
1071 Union Ave.
Radlo & Electronic
Supply Co.
100 Jackson Ave.
Shobe Ine.
1117 Unlon Ave.

Nashville
Frost Electric Inc.
1922 wWest End Ave.

Co.

TEXAS

Amarillo
Tom Thomas Sound Sales
& Service
410 S. Jackson

Beaumont

R. & L. F, Hall Ca.
961 Pearl St.
Dallo

(13
All-State Dist. Co.
2405 07 Ross Ave.

C. & L."F. Hall Inc,
2123 Cedar Springs
Soulhwest Radle Sup.

1820 N. Harwood
Fort Worth
Ft. Worth Radlo Sup. Co.
1201 Commerce
The Electronic Equtp. Co.
301 E. 5th St.
Calvesion
R, C. & L. F. Hall Inc.
1803 Tremont
I{ouston
R. C. & L. F. Hall Inc.
1506 Clay St.
Slerllng Radlo Prod.
1602 McKlnney

Laredo
Radle & Electronics

Co.

2upply Co.
12:9 Lincoln St.
Lubb ck

& R Supply Co.
706 Maln Si.

Port Arihur
Lapham Radio Co.
309", Proc.or St.

an Antonio

Mlssion Radlo Inc.

814 So. Presa St.

Tom Hopkins Radlo

324 Nacogdoches St.

R. L. Ross Co.

t18 7th S:.

South Tcxas Radlo
Supp! 0,

445 £, Commerce

Ty[el
Radlo Serylce Supply
111 Unlversity Place

" uco
The Hargls Co..
1305 Austin Ave.

Inc.

Co.

Ine.

UTAH

Ogden
Ballard & Carter Co.
203 24th St.
Salt Lake City
0 Laughlin’s Radio
Supply Co.
113 E. Broadway
Radlo Supply Co.
45 £. 4 South

VIRGINIA

Norfolk
Ashman Distributing Co.
807 Granby St.
Radlo Parts Dlst.
128 W. Olney Rd.
Radlo Supply Co.
711 Granby St,
Richmond
Johnston Gasser Co.
1402 E. Main St

Roanoke
H. C. Baker Sales Co.
19 w. Frarklin Rd.
Leonard Elec\ronlc
Supply

106 Sacond St. S.W.
Salem

Riehle Radlo Supply
306 E. Maln St
Staunton

Southern Electric Corp.
14 E. Johnson St.

Co.

WASHINGTON

Bellingham
waltkus Supply Co.
110 Grand Ave.
Seatile
Harper-Megaee
960 Républican St.
Weslern Eleclronll:
Supp
2609 Flrsl Ave.
Spokaae
Columbla Electric
fo. C

Mfo. Co.
P. 0. Box 1441 S.

Tacomu
C. & G. Radlo Sup. Co.
123 wall St.
714 St. Helens Ave.
A. T. Stewarl Co.
743 Broadway
wible Radlo Supply
909 Tacoma Ave.

WEST VIRGINIA

Clarksburg
Tronton Radlo Co.
791-93 wW. Plke St.
East Charleston
Hicks Radlo Supply

10 Virolnia St.
Parkersbury
dohn A, Cox Radio
Supplies
554 7th St.
W heeling
General Distributors
21 10th St.
WISCONSIN
Appleton
Valley Ratlo Dist.
518 N. Appleton St.

Clippewa Falls
Bushtand Radlo Spec.

Green Bay

Neslo Elec!ronlc Dist.
312 N. Chesinut
Hudson

J. #. Larson Co.

109 walnut St.
LuCrosse

Stark Radlo Supply Co.
r31 S, 6th St.
Madison

Sallerfleld Radlo

Supply inc.

326 W. Gorham St.
Manitowac

Harrls' Radlo Company
F15 No. 10th St.

Milwaukee

Acme Radlo Supply Cerp.
310 N. Sla.e St.

Acme Radlo Supply

310 W, State St.

Central Radlo Parts Co.
1773 W. Fond du Lac Ave.
Electro-Pllance Dist. Inc.
2458 W. Lisbon Ave.
Electronlc  Suppiy Corp.
436 w. Stale St.

Taylor Etectric Co.

112 N. Broadway

Racine
Standard Radlo Parts Co.
1244 State St.

WYOMING

Casper
Golden Power Ol &
Supply Co,
260 S.
Cheyeane
Houge Radlo & Supply Co.
2008 Carey Ave.

Center

CANADA

Radlo Supply Co. Lid.

Grd. Floor Mcleod Bldg.

Edmonton, Alberta

Western Radlo Supply Co.

328-330 King St. E.

Hamilten, Ontarlo

Delroy Sales Ltd.

203 Rideau St.

Ottawa. Ont.

Etectronlc Supply Co.
(Ottawa Ltd.)

244 Slater St.

Ottawa, Ont.

Electro- Voice Sound
Systems

141 Dundas St.

Toronto, Ont.

Hygrade Radio Lid,

673 MHomer St.

Vancouver. B.C.

west
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Most - Often - Neoded
1947

RADIO
GRAM

ﬂlnm Y .
: f-ﬁﬁwlm i

SUPREME PUBLICATIONS

| = TceTALL 7 voLUMES Now .
ﬁma}m/ [?d‘ziam Oﬁﬁe‘z n plaf'zam /;{dnualj

ALL NEW 1947 CIRCUITS

Be prepared to repair quickly all new 1947
sets. In this big single volume you have clearly
printed, large schematics, needed alignment
data, replacement parts lists, voltage values,
and information on stage gain, location of
trimmers, and dial stringing, for almost all
sets released between June 1, 1946, and March
1947. A worthy companion to the six previous
volumes used by over 100,000 shrewd radio
servicemen. There is no need to spend large
sums for bulky, space-wasting manuals or to
buy additional drawings every few weeks—
get this low-priced new SUPREME PUBLI-
CATIONS manual and vou have all service
information on popular 1947 sets. Covers 327
models of 52 different manufacturers.
Large size: 8% x 11 in., 192 pages 522

index. Manual style binding......

-------------------"
. Post-War Automatic
% 1945-1947 Record Changers

SService expertly all new
3 (1945-1947) record changers.
IFollow simplified factory in-

'
]
]
4
1
]
L}
'
gstructions to make needed ad-
[
&
'
[
[
’
1
[
[
’
1

automatic

pjustments and repairs. Hun-
Bdreds of photographs and
.e\ploded views; thousands of
ptest hints; service instrue-

fcombinations.

lgrams

SERVICE DATA YOU HEED TO GET AHEAD

Speed up and simplify all radio repairs with the inexpensive

Most Popular
Models Made by:

R.C.A., Zenith,
Philco, Sears, Fada,
Emerson, Belmont.
Petrola Radio.
United Motors
G.E., Westinghouse,
Arvin, Majestic
Stewart-Warner,
Vdmiral, Deleo.
Stromberg-Carlson,
Western Aate,
Sparton, Motorolu,
Wards, Gamble

and many others.

r------------------—.
£ Pre-War Record Players,
1 Changers, & Recorders
:Just what you need to repair
pquickly thousands of pre-war
record changers,
pmanual units, pick-ups, wire-
less oscillators, recorders, and
Hundreds of
pmechanical and electrical dia-
Instructions for ad-

SUPREME Manuals. Service radios faster, better,

1

C apliled by
M.

[ ]
[}
1
§
L)
L}
L]
L§
L)
L}
[ ]
]
]
L}
]
L§
[}
1
]
[ ]
L)
4

easier, save
money and time, use these most-often-
needed diagram manuals to get ahead and
earn more per hour. At unbelievable low
cost (only $2 for most volumes) you are
assured of having in your shop and on the
job, needed diagrams and other essential
repair data on 4 out of 5 sets you will ever
service. Every popular radio of every make,
from old-timers to new 1947 sets, is in-
cluded. Clearly printed circuits, parts lists,
alignment data, and helpful service hints
are the facts you need to improve your
servicing ability. Save hours each day,
every day, let these seven volumes furnish
diagrams for 80% of all sets. See pictures
of these attractive manuals above. Each vol-
ume has between 192 and 240 pages, large
size 8%, x 11 inches. Manual style binding.
Send coupon today. Complete satisfaction
guaranteed.

FETwETEETSTE S A A A S SRS SR RIS EEE S EEEy

Btions for all popular makes, .Justments and repairs. Most 8 i

plarge size: 836 x 117, 144 1popular units of all makes. : NO RISK TRIAL ORDER COUPON :

:fact-t?lled pages, At $4 50 :1?8 large pages. S 50 1 5  SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chlcago 12, ILL.

.y0P(;' jobber or post- 1__ |§,é x 11 ‘]nChes S :Ship the following manuals: {Money back guaranteed) :

[ L MOCDCOCTC o (e SEnOItY @ s 81947 1946 (1942 []1941 [11940 11939 1926-1938 8

[ e R T T T T I T L T T Y. [ ] Price h 1 1 $2.00, post id $2.50 _J )
- - Ll €ac volume onily o y osipa) .

see Youf Rad’o JObbe’ 0’ send L p U] Posi-War Automatic Record Changers, $1.50. :

: I're-War Record Players, Changers, & Recorders, §1.50. :

S P bl' t L : I am enclosing $.. . tend postpaid. :

l’lpre’TIQ u ’Ca ’O"S : 0 Send C.OD. I am enclosing §. deposit. :

FCTIEE T R E_ hL  TO RSE BT L 1 1

PUBLISHERS OF RADIO BOOKS. MANUALS. AND DIAGRAMS :N“"“’ """"""""""""""""""""""" [

ety e W B e S S p e R e P i H

9 8. KEDZIE AVE, @ CHICAGD 12, ILL. B Address L]
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OHMITE

Loty Devil

INSULATED
COMPOSITION RESISTORS

RESISTANCE AND
WATTAGE MARKED
ON EVERY

o (Actual Size)

TINY bot
DEPENDABLE

Y;)U never have to guess about the
resistance and wattage of any Litile 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. Availalile from
stock, in standard RMA valvues from 0
ohms to 22 megolims, Tolerance =107,

Available only from OHMITE Distributors

’ he
7 See them at t
10 ond ELECTRON:CS
RAD Stevens Hote

.. Boot
Chicago: May 13-16.

SHOW

h No. 74

Send Now for s
Bulletin No. 127 "

Gives complete data and list

of RMA valves, Includes dimen-
sional drawings and handy T
color codes,

OHMITE MANUFACTURING CO.

4896 Flournoy Street Chicago, lIl.

/‘

-~

L1
<
ggﬁ Be 2(94[ with...

OHMITE

RHEOSTATS « RESISTORS » TAP SWITCHES

50

| TELEVISION

(Contivweed from page 32)

FOR TODAY

amplifier plate (as in Fig. 3-b) the
cathode needs only 30 to 50 volts. Under
these circumstances, the end of the
high-voltage unit may be grounded di-
rectly, since the 30 to 50 volts hias need-
ed is negligible in comparison to the re-
mainder of the voltage.

p—
13 60K
-

002

5v4-G

i
{3nd

| 1 PRAL,
wde. T ““"%& L

Fig. 4—An r.f. power supply. The filament
R. F. power supplies

As we increase the voltages of the
high-voltage supply, the cost and the
hulkiness of the unit also inereases, but
at a much greater rate. Projection tuhes.
which require voltages as high as 27.-
000, vould—if the previous conventional
design were followed—Ilcad to a unit
far out of proportion to the rest of the
set. Two types of power supplies prom-
ize al least partial relief from the cost
ond bulkiness of the cenv. ntional sup-
ply. Both units develop high-frequency
voltares, which are rectified to obtain
the d.c. high voltage. The formation of
the voltages, however, differs consider-
ably in each system,

The first type of r.f. power supply is
shown schematically in Fig. 4. A 5V {-G
full-wave rectitier operating from the
60-cycle line supplies the 300 to 350

Courtesy Fascx Electronics

Fig. 5—The high-voltage step-up transformer.

RADIO-CRAFT

volts necessary to drive the 6Y6-G oscil-
lator tube. The oscillator itself is a con-
ventional tuned plate, untuned grid tick-
ler coil arrangement. The secondary coil
L2 contains more turns than the tuned
primary, and steps up the oscillator
voltage to approximately 10 kv. Voltage

step-up is set at
Lt half maximum ob-
tainable to provide
high efficiency and
good voltage regu-
lation.

The feedback coil
L1 is coupled to L2
instead of L3 di
rectly, for greater
stability. Sce F.gz.
5. The oscillator
tube is biased for
Class C operation,
vesulting in rela-
tively  low plate
toss and greater ef-
ficicney. The 6Y6
(or 6L6) beam
power tube can
develop 15 watts of power with 80 per
cent efficiency at 350 volts, The screen-
grid voltage is made self-regulating by
a series resistor, and during operation
varies from approximately 65 velts at
no load to 120 volts at full load.

Tha high-voltage reetitier is a half-
wave unit employing an especially de-
signed 8016 tube. Standard high-voltage
rectifiers, such as the 2X2 and 2V3-G,
require considerable heater power (3.1
watts for the 2X2 and 12.5 watts for the
2V3-G). The 8016, however. takes only
0.25 watt. This can be supplied directly
from the oscillator. At the relatively
high frequency of the oscillator, approx-
imately 300 ke, a 500-jul condenser and
a 100.000-chm resistor provide filtering.

The second high-frequency power sup-
ply is Tased on an idea conceived by
P. T. Farnsworth about 1930. Only re-
cently, however, has a good practical
niodel Leen evolved. The voltage induced
in anyv inductance is governed by the
relationship

also operates on r.f.

di
1 IJ s
dt

As the time interval dt is made smaller,
ey hecomes greater. In the horizontal de-
flection coils, the vetrace interval df is
quite small and a large pulse of voltage
is produced. By rectifying the pulse,
voltages to 30 kv can be obtained.

A circuit schematic of an “inductive
kick” power supply is shown in Fig. G.
The horizontal-sweep amplifier, an 807,
is driven by the saw-tooth voltages
which are developed in the preceding
sweep oscillator. The saw-tooth plate
current of the 807, flowing through a
portion of the transformer T1, develops
a large inductive pulse during the re-
trace period. Two 8016 rectifier tubes
are connected in cascade across the full
primary. These tubes rectify the pulses

(Continued on page 69)
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TELEVIS

SPECIAL INVITATION TO WAR VETERANS

With extensive new training facilities under the personal
* supervision of the famed inventor of the radio vacuum tube,
Dr. Lee de Forest, we are able to accept additional applica-
tions from Veterans for Television training under the G.IL.
Bill of Rights. For qualified men who are seriously consider-
ing entering a residence school, we have a limited number
of Home Study Courses which are available free of charge.
Your success with this course will not only help you to de-
cide your own future in Television but will also aid us greatly
in qualifying you for residence training.
Send your name and address for your Eligibility Question-
aire. If you qualify under the simple rules, you may start
pour Home Study Television Course at once and entirely,
hout cost or obligation to you.

an Television Laboratories, Inc.
| 5050 BROADWAY :

e ik

AGO 40, ILLINOIS




ANY RADIO SERVICE
=2 BUSINESS

;3

book shows
you how—every
{fstep of the way—

only $ 5

IT PAYS T0 SPECIALIZE
IN SOMETHING DIFFERENT

There’s good money in electric motor repair!
The field is not ecrowded—and what could be a
finer more profitable addition to your already
established radio serviece business? Every home
vou visit on radio work has many motor-driven
appliances. Be the man who can repair them!

ELECTRIC MOTOR REPAIR, the unique new
book by the publishers of the famous Ghirardi
Radio-Electronie books, teaches you the work from
the very beginning. Explains every detail of motor
trouble diagnosing, repair and
rewinding. Covers a-¢ and d-c
motors, synchronous motors and
generators and mechanical and
electrieal econtrol systems.

A *‘BENCH” BOOK

Based on what you can learn
from this big book alone, you
can train for prompt, profitable
inotor service. Quick reference
wuides for use right at the
bench show exactly how to
handle specific jobs. Invaluable
for beginners or for daily refer-
ence in busy shops. Unique Duo-
Spiral Binding divides book in-
to 2 sections permitting text
and the more than 900 diagrama
and illustrations to be seen AT
THE SAME TIME.

“BORROW"” IT FOR
5 FULL DAYS!

Send coupon now! Practice
from ELECTRIC
MOTOR REPAIR
for 6 days. If not
more than satisfied,
return book and
every cent will be
cheerfully refunded.

.

Dept. RC-57, Murray Hill Books, Inc.
232 Madison Ave., New York 16 N. Y.

O Enclosed s 85 ($5.50 foreign) for & N:!” of
ELECTRIC MOTOR REPAIR Book; or % send C.0.D.
gn C.0.D.'s), lr: l
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HIGH VOLTAGE POWER SUPPLY

A 2.000=-volt r.f.

THE high-voltage, low current power
supplies required for operation of
cathode-ray tubes in large oscilloscopes
and in television receivers are costly.
High-voltage insulation in power trans-
formers and filter condensers adds to the
bulk and weight of the supply. An r.f.
power supply is less cumbersome and

/200“,,! TOTAL

low=-current unit

The core of the coils is a polystyrene
rod 3% inch in diameter and about 1%
inches long. The secondary winding con-
sists of a total of 500 turns of No. 9/44
Litz wire wound in three pies to pre-
vent high-voltage breakdown between
turns. The feedback and plate windings,
each consisting of 60 turns, are pie-

wound on opposite
ends of L2, All di-

o mensions are given

HoVo=

Lll/.
> '[;

T
600V,

“—.L 10K 10w

BV6-GT

Circuit of the rf. high voltage supply. Coil system is shown below.

more cconomical. This advantage in-
creases in proportion to the output volt-
age. An interesting r.f. power supply
was designed experimentally by the
Amalgamated Wireless Valve Co. (Aus-
tralia). This circuit uses a 6V6-GT in
a self-excited tuned-plate oscillator cir-
cuit operating at a frequency of ap-
proximately 1 megacycle. The frequency

wv= V8, oot e
O H H I’ 3

@D cmu,},t oy [P 0+
AT

ALL PIES
178" WIDE

SRR
A
e e e

!
[.

R

Dimensions of the high-voltage #ransformer.

of operation is determined by the in-
ductance of the output coil L2, tuned by
its distributed capacity and the stray
capacity of the circuit wiring. The plate
circuit is resonated to the operating
frequency by L1 tuned by parallel fixed
and variable capacities totaling 200 puf.
The grid coil L3 provides sufficient feed-
back voltage to the grid to sustain os-
cillations.

The r.f. voltage in the plate coil is
transferred to L2 with a step-up ratio
of 8.3 to 1. This produces about 2000
volts which is applied to the high-voltage
rectifier. This voltage is rectified in a
half-wave circuit and filtered in an RC
filter consisting of a 100,000-ohm re-
sistor and twoe 0.01-uf 4,000-volt oil-
filled condensers. Although an 8016
rectifier is shown, an 879, 2Y2, or a 2X2
may be used with changes in the fila-
ment transformer.

After the coil has been wound, it
closely resembles the harmless oscilla-
tor coil of a broadcast receiver. This
appearance should not be deceiving be-
cause the high voltages across L2 are
sufficient to cause serious injury or
DEATH.

RADIO-CRAFT

, 8016 11

 AAA—
5W in the fipure.

The coils should
be shielded with a
coil shield that will
allow at least Yo-
inch spacing from
the nearest conduc-
tor. All leads
should be kept as
short as possible and sharp bends in
the high-voltage wiring should be avoid-
ed to prevent power losses through
corona discharges.

The high-voltage output of the unit
may be adjusted roughly by varying
the screen-grid voltage of the oscillator
tube. Precise adjustments are made
with the tuning condensers across L1.

The positive output of this circuit is
grounded. If grounded negative is re-
quired, 4,000-volt insulation should be
used on the filament transformer, or a
battery, well insulated from ground,
may be employed.

This circuit appeared in the January-
February, 1946, issue of Radiotronics
Technical Bulletin, published in Aus-
tralia.

RADIO TERM ILLUSTRATED

P
-

1L2VA2 A,

Signal Generator
Sugpested by: W. H. Althouse, Bainbridge, Ohio
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Madil coupon
NOW — 50 your
subscription

will start at once

Here's one of the greatest “"no strings attached” offers
ever made to professional servicemen, All you have o
do is mail the coupon helow —and we'll put you on
the subscription list for “The Capacitor”’—the maga-
zine published by C-D 10 help vou with tough servic-
ing problems—and to provide vou with a sicady flow
of money-making ideas. That's all there is to it. No
cost. No obligation. This is C-I)'s way of repaying
servicemen everywhere for their loyalty to C-D
Capacitors.

Don't wait, Be the first in your territory to receirve this
valuahle magazine — every month — absolutely FREE.

MAIL COUPON TODAY! Cornell-Dubilier Electric
Corp., Depi. RC-5 | Sonth Plainfield, New [ersey.

this magazine
IS published

just for you
and it's yours

I
I
I
I
I
|
I
!
I
!
!
o

READ WHAT THESE SUCCESSFUL SERVICEMER SAY ABOUT
“THE CAPACITOR" —"Your magazine carries much of
interest to the serviceman, Keep up the good work.”
From a Maine serviceman,

"The C-D Capucitor is a Fine Paper. My apprentice
ases it 1o good adrantage.” From a Philadelphia serv-
ice 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
tubes. Clip coupon now.

absolutely FREE

PAPER « ELECTROLYTIC

o el e e [ e = e e ey
| Cornell-Dubilier Electric Corporation Dept. RC-5 :

: South Plainfield, New Jersey [}

Please start my FREE subscription w “The Capacitor” :

at once. l

|

Nome. b

Address. - :

]

MICA « DYKANOL City. 2one State. l
I

i
!
i
L__—-—----—------_--—_---——
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EXPERTS

CHOOSE

Let's look of this motter of whot meter you buy seriously . . . .
for your choice of this, the service technicions bosic inst
ment, can jpell either peoce ond profit . . . . or onnoyonce
and loss to you, You must have the best meter to meest
"smort” competition. And “smort” competition overwhelmingly
uses “"VOMAX.” The reoson is simple. Qther monufocturers
hove hod 160 copy “VOMAX' inventions 10 try to sotisfy your
demond for o modern, post-war, obsolescence-proof universol
meter. Yet, "VOMAX,” the perfected v.t.v.m, stonds head
ond shoulders obove oll other meters. This is proved by its
heovy purchose ond use by the Bureou of Stondords in Wosh-
ington, by Western Electric, G. E, Westinghouse, university
after university, by top-ronking industriol loborotories, F.C.C,
C.A.A., Verterony Administrotions, schools, colleges . . . .

NEW IMPROVED

"SPAR

Thousonds of technicions today rely
on “SPARX" dynomic signal trocer to
save fime ... . increase efficiency .. . .
cut their costs. It lets you heor ond

see signols . . . . troces signol right
on thry every receiver circuit from on-
tenno thry voice-coil . . . . is shop test
specker, too. Continuous loborotory
reseorch hos now Improved “SPARX"
immensely . . . . created the Improved ~
Model . tremendously increosed
sensitivity . . . . greatly elponded gen-

"VOMAX"” is. the overwhelming
choice of experts becouse it's the
finest,. perfected vitv.m. . . .. be-
couse greotest demond mokes
greotest production ond lowest cost
1o you.
“VOMAX" gives you o totol of 51
ronges to directly meosure d.c..
oc, of, if. ond rf. wvols up
through hundreds of megocycles,
six resistonce ronges covering
2 10ths ohms through 2,000 meg-
ohms, three output meter.decibel
ronges from —10 through +50-db.,
six direct current ronges meosuring
from 50 microomperes through 12
amperes. Most importont is the ob-
solute stobility, complete freedom
from usual grid current errors
ond its ostronomicol input resist-
once . . . . on hanest 6.6 megohms
vpon o.c., o.f, if. ond r.f; 51 ond
126 megohms upon d.c. Voltoge
ronges measyre from .1 through
3000 wvolts d.c., .1 through 1200
volts o.c.
If you wont to guord your meter
dollor investment . . . . 1o moke it
only once for mony yeors fo come
. then “VOMAX" ot its present
low 359 85 net price is your laglcal
choice . . . . os thousands more
wiie tachnicions like yourself have
proved 1o their profit.

erol usefulness. And the SILVER policy -of pretecting your do‘lov investment poys out hondsomely .

o free bulletin tells every user how 1o corivert his “SPARX” into the new, Improved Model in o ||ﬁy i
goes to prove that for the reolly serious, profit.conscious technician there's no substitute for SILVER, thot
"SPARX" costing you -only $39.90 is outstondiagly the world's best signol trocer. "SPARX" will eorn you,

toa, more profits .In less time thon ony other irstrument you can buy.

Thonks for your potience. Model 906 Signol Generotor is now flowing to your fovorite

jobber.. And whot on instrument

ke, through 170 mc. on fundomentals

8 oir-trimmed bonds . . . . vorioble % 400 ~ omplitude modulation . built-in

vorioble electronic FM sweep
metered microvalls .

output '3 rm:raval! to over | volt .

. lobarotery triply odjustoble ottenuotor

. multiply shielded . . ..

steays lower thon $500.00 loboratory generotors! Yer oll vhis costs you only $89.90
net. Benter order your 906 now for demond far exceeds production capocity on this

precision instrument for.months fo come.

i - — D WD en W D e e m— m W G e em e em em e T W W W W A A e e e &S am

Send Post Card for Catalog of new measuring equipment, communica-
tion receivers, transmitters, kits, parts. See them at your favorite Jobber.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

e oot Sibver Co:, Frec:

1249 MAIN ST., HARTFORD 3, CONNECTICUT
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A 300-OHM FOLDED DIPOLE

The folded-dipole antenna has definite
advantages over the straight dipole. It
covers a wider frequency range and its
impedance is increased to 300 ohms so
that it can be connected directly to
standard 300-ohm tlansmlssmn line.
However, 1t 18
than the straight dlpole, and is more
difficult to make.

The construction of a folded dipole
may be considerably simplitied without
sacrifice of efficiency by using a length
of 300-ohm line for the antenna itself.
Many amateurs are using such an an-
tenna for receiving and transmitting on
high-frequeney bands, and the same de-
sign makes a very effective FM or tele-
vision receiving antenna. Only about 5
teet of line is necessary for the new
FM band which is noew being incorpo-
rated in many receiver models. Recep-
tion is at least as good as with a straight
dipole, and it is often much more con-

\ e
}<__ o - 58"
I3 23 t
. - 3 ¢ ___b
q {{ —— \
L_._.7¥ i* - /]
1 1 A i
"
GONNECGTIONS
T0 BE
Fig SEGURELY
SOLDERED
.I._..J

Fig. 1 shows how the antenna is
made. The 300-ohm twin-lead trans-
mission line may be type K-1046 (Fed
eral Telephone and Radio) which i
especially suitable because of its flexi
lnlltv, weather- xesmtance, and very 10w
lc A 58-inch rth of | >
at b 1-
lation as shown. The ends are twisted
and soldered. Then one of the conductors

0 COurtcry deral Telephc p.

Dipole is installed on the floor under a rug.

is cut at its center and the insulation
stripped to expose the two ends which
are soldered to the transmission line.
The distance between the two ends is
equal to the distance between conductors
of the twin lead. All eonnections should
be lacquered alter soldering.

The folded dipole should be erected
as high as possible and away from ob-
structions. It is mounted to any suitable
insulator such as wood and is supported
at the two shorted ends. In some cases
sufficient signal strength may be avail-
able to use an indoor antenna. The fold
ed dipole then ean be placed under a
rug ot behind furniture, as shown in the
photo.
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Here's the latest addition to
the Pyramid family ~an
i uvltra-compact, high quality,

metal-sealed, easy-to-mount capacitor! ,

Pyramid Type TM units are

available in 4 wide range

of capatity and voltage ratings,
{ for every application.
And, like all other Pyramid

capacitors, they're modestly priced!

W R I T E F O R L ¢t T ER AT URE

. PYRAMID

| ELECTRIC COMPANY

JERSEY CITY 6, N. J.
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...in LESS TIME ...
with LESS WORK!

wiritten by Altred A. Ghi.
rardi, servicing cxparn
ond outhor of the mast
widely uied books in redio
training history.

Ghirardi's RADIO TROUBLESHOOTER'S
HANDBOOK quickly helps you diagnose and
repair common troubles in over 4800 recciver
models and automatic Trecord changers of 202
manufacturers,

4 radio reDalr jobs out of cvery 5 can be hundled as easily
us falllng off u log—without tedious testing. Try this serviclng
short cut that really works—the one that pays for ltself In tlme
taved on the Irst joh! There's no _magle about it. Just
common sense. Im this blg, 4 b, 744-pake munual-size
TROUBLESIIOOTER'S HANDBOOK. Ghirardl supplies you
with a curefully tabulated and Indexed combllation of the
common Troubles (and thelr lRemedies) that occur ih over 4800
models of home radlos, auto radics and automatle record ehangers
of 202 manufacturers—the scts that account for well over 90%
of all service work today! Clear Instructions tell you exactly
WTIAT the trouble !s likely to be—exactiy HOW to fix it
No guessing or fost timel

NO OTHER SERVICING HANDBOOK LIKE IT

Thls priceless Trouble Case Tlstory sectlon of the HAND-
BOOIK elimlnates the need for all trouble-shooting and laborious
testing on 4 jubs om of 5. Tells you IIOW to make the neces
sary repalrs QUICKLY SIMPLY DIRECTLY!
Ghirardi puasses on to you the Driceless experience from thou
sands of hours of tedlous Lroubleshwoling so you can save MORE
THAN HALF your preclous time and do Your work Easler,
Faster, more Profitably.

NOT A STUDY BOOK!

Over 300 additional pages contaln parts repalr data, dlagrams,
ube charts, tumlng allgnment and Lf. transformer data for
ore an 20, ecelvers te TtMA col

prvice
r ANY HADIO EVERL MADE 18

elp 3 r and
twicc as fast!

Don't BE A HACK!

Learn Professional Servicing by MODERN,
SCIENTIFIC Methods

MODERN RADIO SERVICING is A. A. Ghi-
rardi’s famous illustrated and simplified eourse
in professional radio-electronic service work. 32
big chapters, 1300 pages and over 700 illustrations
complete in 1 vol. — sold for only $5! It explains
the construction and operation of all types of test
instruments — and how to use each one. Shows
how to analyze circuits seientifically; how to test,
repair and replace components; how to do every
phase of home and auto-radio repair work from
A to Z by most expert, time-saving MODERN
methods. Worth its weight in gold in giving you
1300 pages a real, honest-to-
706 illus. goodness gomp'lete
only course in the

KNOW HOW of
radio - electronie
g service work!

¥ e
G
NEY-SAVIN
MBINATION
OFFER!

b1

HAVE A LOOK AT THEM—NOW!

DEPT. RC-57, MURRAY HILL BOOKS, INC.
232 Modison Ave., New York 16, N. Y., U. §. A,
O Enclosed find_$........... for books checked; or

D 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.

D RADIO TROUBLESHOOTER'S HANDBOOK |

City & Zone...
¥ T 7 ¥ ]

and a lot MORE P/_Refl 748{ X;.'

- -

- " -:J",—’v'
" cisim T
T -

v OIOVY

(AT il dad

GOODBYE TO

TEDIOUS TESTING

ON FOUR JOBS OUT OF 5
Trouble Case History repair
instructions on over 4800
models of all these makes:
Admliral Howard
Airline Majestic
Arvin Motorola
Belmont Philco
Brunswick Pilot
Capehaort RCA
Chevrolet Silver-Marshall
Clarion Silvertone
Colonial Sonora
Crosley Sparton
Emerson Stewart Warner
Fada Strom.-Carlson
Farnsworth Westinghouse
G.E. Wilcox-Gay
General Motors Zenith

. .and 172 more!

$56 ($5.50 foreign)
MODERN RADIO SERVICING
$5 (85.50 forcign)

MONEY-SAVING COMBINATION OFFER:
Both big books
$9.50 for the two (310.60 foreign).

_over 2040 pages total— only
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TECHNOTES

. ...SPARTON MODEL 667
When the full-wave output i.f. trans-
former opens or burns out it is almost
impossible to get replacements. 1 use a
standard 456-ke i.f. transformer with
its secondary loaded with two 1-megohm
resistors in series. A tap at the junction
of the resistors provides a source of
a.v.e. voltage. The resistors load the
transformer sufficitently enough to per-
mit it to be tuned to 345 ke.
GeoRGE E. BROwN,
Lonaconing, Md.

. ... ZENITH 6DO30E
On this set, the tuning condenser is
insulated from the chassis by mounting
it on the dial. The dial sometimes per-
mits the condenser to sag and make con-
tact with the chassis at the rear, causing
the set to stop playing. This may be
cured by cementing a piece of sponge
rubber to the chassis just under the
| rear of the tuning condenser.
HaroLp L. BLiss,
Francesville, Ind.

. ... AIRLINE 04BR511A AND 04BR5I12A
Persistent audio oscillation and feed-
back that does not respond to ordinary
| methods can be cured by replacing the
128Q7 tube. Try several tubes. It will
not be necessary to discard the offending
tube, as it will usually work well in

| other sets.
ARTHUR L. JOHNSON
Hutchinson, Kansas

. ...SMALL COMBINATIONS
{  Cabinets of many table model combi

nations are constructed so that needles
and other trash can slide between the
player panel and the cabinet wall and
fall into the speaker assembly, ledging
between the voice coil and the pole piece.
This often causes a loss in volume and
distortion. After cleaning the speaker,
make a cover of light cloth and place it
around the speaker. This protects the
speaker from dust and other foreig
matter. (A speaker cover of this type is
standard equipment on many European
sets.)

McCLESKEY Rapio Co,

Baton Rouge, La.

. ... SPEAKER REPAIRS
When replacing speaker cones, it is
| often difficult to remove dirt and filings
from around the pole piece. I find it
helpful to take a piece of scotch tape
| and probe around the pole piece. For-
eign matter will adhere to the sticky
side of the tape, leaving the air gap
nice and clean.
JEROME COOPERMAN,
New York, N. Y.

....EMERSON 1940-1941 MODELS
Many of these models use 25AC5 out-
| put tubes which are difficult to replace.
I tie the No. 3 and No. 4 pins together
at the socket and use a 25A6. No other
changes are necessary since the filament
voltages and currents are identical.
CHESTER T. MARTOWICZ,
New York, N. Y.
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RADIO PARTS - RADIO SETS
RECORD CHANGERS - PLAYERS
HAM GEAR - AMPLIFIERS - TESTERS

It's here—ready for you now—the new, comprehensive, 1947
Concord Catalog displaying a vast, complete selection of every-
thing in Radio and Electronics. Send for your copy now. Select
your needs from value-packed pages showing thousands of
items available for IMMEDIATE SHIPMENT—hundreds of
them now available for the first time—featuring new, latest
1947 prices. See the new LOWER prices on ﬁnest-qualitsy
RADIO SETS, PHONO-RADIOS, RECORD CHANGERS,
RECORD PLAYERS, PORTABLES, AMPLIFIERS, COM-
PLETE SOUND SYSTEMS, TESTERS. See complete latest list-
ings of all the well-known, standard, dependable lines of radio
parts and equipment—tubes, condensers, transformers, relays,
resistors, switches, speakers—all available for IMMEDIATE
SHIPMENT from huge stocks in CHICAGO and ATLANTA.
Whatever your needs in Radio and Electronic Parts, Supplies
and Equipment —before you buy— SEE THIS GREAT NEW
CONCORD CATALOG. Mail coupon for your FREE copy now.

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7, ILL. ATLANTA 3, GA.
901 W. Jackson Blvd. 265 Peachtres St.

RADIO-CRAFT for MAY, 1947

o - - -

Radio Hams ¢ Service Men ¢ Engineers

Sound Men ¢ Maintenance Men
Schools ¢ Institutions ¢« Manufacturers

THIS CATALOG IS FOR YOU!

el couPoN TODAY!

Concord Radio Corporation, Dept. RC-57
901 W. Jackson Blvd., Chicago 7, IlI.

Yes, rush FREE COPY of the comprehensive new Concord
Radio Catalog.

Name . ..

Address . . . o it Phemene



SAVE AT
RESCO!

Farm and Home
BATTERY
CHARGERS

@ Insure Engine Storting @ Improve Lighting
o Proionq Bottery Lite @ Sove Money
® Improve Auto Rodio Reception

MODEL 6AC4

é-volt, 4.amp. For
the averagc car
whase battery needs
eccasionol boost.

MODEL 6ACS
&.velt, 8.amp. For
¢cors ond trucks
subiected to
greoter-thon-
average loods

1063

MODEL 6ACIO0
é6.volt, 10.amp.
scrvicing  scveral

o, MODEL 12ACS

bot 12.volt, S-omp. For
terics regulorly. 12.volt batteries,

1330 18¢3

BATTERY ELIMINATORS

For Demonstrating, Testing

and Servicing Auto Radios

Con’t be beot as o power supply for radio sets,
u-r:rc_ﬂ instruments, reloys, motors, and other
eleg'ruel equipmcnt. In the loborotory for sup-
plying vorious low D.C. voltoges by simply using
o cheostot on one side of the A.C. cord. Wil
eliminate rodio interterence and hum. Plug wto
any standord V115 volt A.C. ¢cycle tor DC power.

.~ .. ATR Model 120C
e . R D.C. output, 8.3 volts
14.omps or 14 volts,
7.omps.

R
E-L Model 976 |

k\
D.C. output, 4.3 ‘\
volts, 7-omp. I. Q- a‘f"
2007 =
SCHAUER
Model AR-1
D C. output, &.
volts, 15.amp

3750

write lar Big, Yalue-Packed Bullctin
include Poitege with Cash Orders

SERVICE CO. OF PENNA., INC.

7TH AND ARCH STREETS, PHILA 6, PENNA.
Branches: 5133 Market St. and 3145 N. 8r0ad St i Phila.
Afsoin Wilmingion, Del., Easton, Pa. Allentawn, Pa. Camden, X.J
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MULTIVIBRATORS
(Continued from page 25)

is triggered externally. The previously
described circuit may be “lecked in"" by
an external source, but will continue
to function when the excitation is re-
moved. Fig. 5 illustrates a single-ended
or one-kick multivibrator. The name is
derived from the fact that such a cir-
cuit will complete one cycle of opera-
tion with each triggering pulse. When
the triggering pulse is removed, the
oscillation ceases.

Fig. 5—Circuit of a one-kick multivibrator.

Fig. 5 is similar to Fig. 1, with one
exception. In Fig. 5, V1 is normally
cut off while in Fig. 1 both tubes are
normally at zero grid bias. In the latter
circuit, bias for V1 is provided by the
voltage drop across RC caused by V2
current. V2 is conducting because the
grid is connected directly to the cathode
through RG2. Due to this bias, V1 will
remain cut off whenever V2 is conduct-
ing and oscillation will stop.

The one-kick multivibrator

Fig. 6 is a time-plot analysis of one-
kick multivibrator operation. The rest-
ing potential on the plate and grid of
each tube is indicated on each oscillo-

0 I

0 GRID
VIGRD F———-—-—— - —— — —— =~ CUTOFF

B+
VIPLATE (

: 0 GRID

V2ORID f-—— —— - —— ——— =~ CUTOFF

B+
VZPLATE (_

Fig. 6—Analysis of one-kick vibrater action.

gram by a dot. A positive pulse is ap-
plied to the grid of V1, which is nor-
mally below cut-off. The following
operation is almost identical to the see-
ond half-cyele of the circuit in Fig. 1.
V2 grid is driven below cut-off by the
multivibrater action and the cathode
bias on V1 disappears, since V2 is no
longer ¢onducting, The charge on C1
leaks off through RGZ2, and, at T1, V2

begins to conduct, once again completing

the cyele. Current flows through RC
and the resulting voltage drop biases
V1 grid below cut-off as before. The
eircuit will remain in this original con-

RADIO-CRAFT

dition until another positive triggering
pulse is applied to V1 grid.

From Fig. 5 it is seen that only one
slow phase is present in the one-kick-
multivibrator operating cycle. This slow
phase is determined by the RC grid con-
stants of the tube that is cut off during
the cycle.

The one-kick multivibrator prevides,
among other uses, a method of produc-
ing pulses of a definite frequency and
time duration. For example, in a cer-
tain electronic application it is desired
to operate a pair of thyratron mercury-
vapor rectifier tubes for 500 micro-
seconds and have them inoperative for
1,000 microseconds. Such regulation is
easily accomplished by the one-kick
multivibrator. The positive pulse from
the plate of V2, as shown in Fig. 5, is
applied to the thyratron grids, causing
the tubes to conduct for length of time
from TO to T1. This time is limited to

1
L 500u56C —abe—— 1500 5EC ——
Fig. 7—The multivibrator as pulse generator.

the required 500 microseconds by ad-
justing RG2 and Cl. The necessary
wave form is shown in Fig. 7. The total
length of the pulse would be 2,000
microseconds, since the negative portion
would be 1,500 microseconds. By again
referring to formula: f equals 1kt, we
find f must equal 500 pulses per second
for our purpose. This will be the fre-
quency of the triggering pulse applied
to the multivibrator.

The preceding example illustrates
only one of the many possible applica-
tions of the multivibrator to electronic
circuits. Additional similar applications
for industrial and other uses should
suggest themselves.

From a more conventional point of
view, the multivibrator, as employed in
cathode-ray sweep circuits, is of prac-
tical interest. This circuit provides one
of the better means of proeducing a
high-speed sweep. Such a sweep voltage
is required in the television receiver.
Fig. 8 illustrates a variation of a multi-
vibrator-type sweep generator that is
suitable for extremely high-speed sweep
applications. This circuit operates like
that of Fig. 5.

Between triggering pulses, while V2
is cut off by the voltage drop across RC,
sweep condenser C charges to B-plus

(Continued on page 96)

‘L_l
i

-

Fig. 8—Adaption to high-speed sweep circuit.
MAY, 1947
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Never so much radio 51023

Including Tuhes

for SO Iittle money o Postpaid in U. S. A.

SUPER-HETERODYNE
FOUR TUBES and
SELENIUM RECTIFIER
110 Volt AC-DC KITS

direct from factory
to you—

Naver before has BELLTONE packed so
much quality and value in a $10.95 com-
plete package. This four tube and selenium
rectifier super-het kit of parts (chassis
104" "x5!5"x7"") has proven its selectivity,
sensitivity and high quality radio reprodue-
tion in tens and tens of thousands of re-.
ceivers sold during the past months. Today
you can have this same chassis with all

post-war Improvements

at virtually cost of component parts, draw-
ings, instructions, packing and mailing costs
—complete except for cabinet, wire and
solder.

three big assembly and
hook-up prints and
ABC detailed instructions
supplied

including schematic circuit, picture wiring
diagram, top chassis layout, dial cord in-
structions and cabinet layout suggestion—
makes assembly, wiring and final adjust-
mants easy, instructive and foolproof.

direct from factory to you
only — no sales to jobbers,
dealers or surplus outlets

BELLTONE RADIO and TELEVISION CORP.

URDER YOUR BELLTONE 583 Ave. of the Americas, New York I}, N. Y.

Yes, | want. BELLTONE chassis kits. Enclosed find

SUPER-H ET CHASS|S KlT"TODAY {1 money order [] check for §

SHIPPED BY RETURN MAIL STREET
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P.A. SOUND EQUIPMENT
FOR ALL REQUIREMENTS

MASCO DE LUXE 35 WATT
AMPLIFIER RECORD
CHANGER TOP EQUIPMENT

AMPLIFIER SPECIFICATIONS
FOR MODEL MA-35 RC

Power output: 33 watts

Gain: Microphone, 125 DB. Phono, 78 DI}
Controls—Five: Two microphones, Phono,
Dual-Tone

Separate on-off switch

input—Three: Two Microphones, Phono
Tubes: 2-7C7, 1.7B1, 1.7F7, 1.6V&GT,
2.6L6GA, 1-5U4G

Output: Tapped—2-1-8.15.500 Ohms

Power Consumption: 130 Watts

Hum Level: Below zero level—2¢ DB
Frequency Response: 50 to 10.000 cycles
Astatic LP-6 Low Pressure Cartridge with
Permanent Sapphire Stylus

Changer Plays—10-12" or 12-10" records
Dimensions: 153" x 15” x 9~

Complete with tubes s] 79'00 List

MASCO 25 WATT 6 AND 110
VOLT
AMPLIFIER

Phont oberation on
both 6 volts D.C.
and 110 volts A.C.
Two Mike iInputs
Qutputs: 2-4-3-15-
500 Ohm

Extra Heavy Duty
Vibrator

A truly unlversal
amplifier for sound
ear, outdeor or in-
door use. Complete
with tubes,

$147-25 ...

WIRELESS PHONOGRAPH
WITH AUTOMATIC RECORD
CHANGER

No wires to conneet.
Just plug in and play
through radio. 45
minutes of uninter-
rupted plays of 10 or
12 ineh records with.
out reloading. For
110 V.-60 eyele oper-
ation, Complete with
open type cabinet.

$98.50

IMMEDIATE DELIVERY FROM STOCK

509 Arch St., Philadelphia 6, Pa.

LOmbard 3.9225
\_ J
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It is often necessary to rececive high-speed
telegraph signals on one channel and tranamit
them on a different channel. This may be done
electronically with the cirenit shown,

Assume first that no signals are coming in.
The triode and thyratron grids

| tive voltage, cutting off both tubes.

are at ground potential, so both

tubes conduct. When an in-
INCOMING
TONE

SIGNAL

‘New Radio-Electronic Patents

By |. QUEEN

TELEGRAPH REPEATER
William E. Simpson, S. Ozone Park, N. Y.
Patent No. 2,404,754

allows the thyratron to de-ionize rapidly because
both tubes are in series.

During the time that the thyratron is eut off,
the voltuge drop across potentiometer P is higher
than during conducting periods. due to the ub-

OQUTGOING
TONE SIG.

TONE FREB GENERATOR

vOQOL D

=11

v vv

i

coniing signal appears, the output of the full-
wave rectifier is applied to the grids as a nega-
The triode

i

sence uf voltage drop in the plate re-
sistunce. The movable contact of I is
originally adjusted so that the double-
trivde tube is cut off during moments of
no signal. When a xignal does appear,
the increased positive potential out of [
removes the bins and permits the outgos
jnx tone signal to be transmitted. This system
allows keying of the local generator rapidly aml
in accordance with the incoming telegraph signal

RADIOTELEGRAPH A.G.C.
R. Lee Hollingsworth, Riverhead, N. Y.
Patent No. 2,404,712

The requirements for
automatic gain control
circuits are different
for code reception than
for *phone.” In the
former case a sudden
burst of static or in-
creased signal strength
may block the receiver
and cause the loss of
the first few characters
of a high-speed code

B+

'}

transmission, Also. the

charge on the conden-
sers of an a.g.c. system
leaks off during spaces
between signals so that
the gain of the receiver
varies.

The difficulties are
eliminated in the cir-
cuit shown. The signal is heterodyned, amplified
and rectified in a conventional three-stage circuit.
Note, however, that the amplifier grids are iso-
lated unless either tube A or B conducts. These
tubes have special functions.

The detector output flows through B and de-
velops an a.g.c. voltage at point P, B conducts
only when a signal is received, and may be ad-

A

|

QUTPLT
ad

justed for delayed a.g.c. Tube A is adjusted to
be cut off without signal input. It conducts only
when a powerful signal or surge of static ap-
pears. During these intervals the tube bypasses
current and prevents the receiver from blocking.

Due to amplifier grid isolation, this receiver
maintains its sensitivity without regard to the
length of spaces between signals.

TIME-INTERVAL MEASUREMENT
William S. Wilsen

{Assigned to Radio Corp. of America)
Patent No. 2,412,111

This circuit greatly simplifies the cquipment
needed to measure short time intervals between
pulses. It may be required, for example, to
measure the interval between a transmitted pulse
from an aircraft and that of the echo received
from ground (as used in altimeters to determine
the height of the airplane above ground).

Two triodes are used in a multivibrator eir-
cuit. They may be in separate envelopes or a
single unit such as a 6J6. Transmitted pulses are
applied to the first %rid as negative potentiala
through a coupling condenser. Such a pulse cuts
off plate current and causes the voltage to rise
sharply. The abrupt change produces a positive
voltage on the second grid and therefore increases

| the plate current of the second tube and causes

a sudden decrease of plate voltage. This negative
pulse is fed back to the first grid through a
voltage-dividing network, charging the condenser
C and thus maintaining the tube at cut-off.

The echo pulse is applied to the second grid.
It causes blate cut-off and produces a positive
pulse which also affects the first grid. The first
tube then returns to its normal conducting state
and is ready to receive the next pulse.

A d.c. voltmeter measures the plate voltage of

RADIO-CRAFT

the first tube. It assumes an average indication
and therefore measures the time during which
the first tube is cut off. The shorter the time be-
tween transmitted and refiected pulses, the short-
er the interval during which there is a high
plate voltage, and therefore the lower the aver-
age voltage reading. Note that no condenser is
used in the plate circuit of the first tube. The
second grid is affected by the weak reflected
pulse and not by a charge left on a condenser.

X
1
L
¥
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]
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Long-tistance
Television
S twenty
| years old

L.

At the 1927 demonstration, Dr. Herbert E. Ives explained the
television system developed in Bell Telephone Laboratories.

Avrri 7 is a notable day in communication history, for
on that day in 1927 was the first demonstration of tele-
vision over long distances. Large-scale images were flashed
from Washington, D.C., by wire and from Whippany,
N.J., by radio to a public demonstration in New York
City. “It was,” said a newspaper, “as if a photograph had
suddenly come to life and begun to smile, talk, nod its
head and look this way and that.”

That was the first of many public demonstrations,
each to mark an advance in the television art. In 1929
came color television, and in 1930 a two-way system
between the headquarters buildings of A. T. & T. and
Bell Laboratories. When the first ceaxial cable was installed

BELL TELEPHONE LABORATORIES 4%

in 1937, television signals for 240-line pictures were trans-
mitted between Philadelphia and New York and three
years later 441-line signals were transmitted. By May,
1941, successful experiments had been made on an 8oo-
mile circuit.

End of the war brought a heightened tempo of
devclopment. Early in 1946 began the regular cxperi-
mental use of coaxial cable for television between New
York and Washington, and a few months later a micro-
wave system for television transmission was demonstrated
in California.

Transmission facilities will keep pace as a great art
advances to wide public usefulness.

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

RADIO-CRAFT for MAY, 1947

sl



.) MIXER CIRCUIT

o I would like to repluce the 6A7
oscillator-mixer in my receiver with the
single-ended 6SA7. Will you kindly
draw a circuit showing how this tube
may be used without electron-coupled
oscillator coils? — O.G.F., Oakland,
Calif.

A. The 63A7 may be used with yeur
present coscillator coil. Connections are
shown in the drawing.

6S A7 gn

B4100%-12MA
8:A50V,

PADDER d
h &

COIL DATA

® [ would like to have coil-winding
data for a superhet receiver tuning
from 18 to 42 mec. I am using a 6SK?
r.f. stage, and a 6SA7 oscillator-mirer.
I have some %-inch low-loss forms that
I would like to wse—J.W. Tripp,
S. Dak.

A. Here is the coil data that you de-
sire. It is designed to cover the range
you require when using 450-puf con-
densers and a 456-ke i.f. stage.

The secondary of the antenna coil
consists of 3% turns of No. 14 enamel
wire spaced to cover about 3, inch. The
primary is 1 turn of No. 28 d.c.c. wire
interwound with the secondary. The de-
tector coil secondary is identical with
that of the antenna coil. The primary
of this coil consists of 2 turns of No.
28 d.e.c. interwound with the ground end
of the secondary. The secondary of the
oscillator coil consists of 3% turns of

No. 14 enamel spaced to 3; inch with a

6C6

T
—_0005= 2.5uH! 4

L
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of 50¢ will be charged for simple questions requiring no
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Question Box queries will be answered by mail and those

of general interest will be printed in the magazine. A fee

L

ETH

4-turn plate winding of No. 36 s.s.c. in-
terwound.

It is not an easy task to wind and
track three stages over this band. It
will be necessary to cxperiment with
the spacing of the grid windings to get
good tracking throughout the range.

‘)RADIO-THERAPY CIRCUIT

e DPlease print a diagram of a diu-
thermy or radio-therapy machine such
as the one described by Dr. Lee de For-
est in the Augist 1948 wsue. This should
be powerful enough to produce artificial
fever and the frequency should be vari-
able between 5 and 18 meters.—J.J.S.,
Sharon, Pa.

A. A radio-therapy ecircuit is shown
to the right. When properly adjusted,
the power will be approximately 300
watts.

As in the case of most circuits of this
nature, some experimenting is neces-
sary to obtain the best results. The grid
and cathode resistors and the grid ex-
citation taps should be adjusted for op-
timum performance.

L1 consists of 15 turns wound on a
23%-inch form spaced to 4 inches. L2 is
wound with 4 turns spaced to 1%-inch
long. This coil should be well insulated
and placed on the inside of L1. Both
coils are wound with Y%-inch copper
tubing.

‘) THREE-TUBE RADIO

@ HRindly print a circuit of a three-
tube regenerative receiver using a 6C6
detector, 76 first audio, and 42 or 6F6
output stage. I have standard plug-in
coils for use with a 140-upf tuning con-
denser, a small magnetic speaker, and
a 250-voit power supply—IL.J.S., Do-
norda, Penn.

A. Here is a circuit that should meet
vour specifications. Regeneration is con-
trolled in the 6C6 sereen grid circuit.
If band spread is desired, a 35-upf
trimmer may be connected across the
main tuning condenser as shown.

E
=3
schematics. Write for estimate on questions that may S
require diagrams or considerable research. g
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SET FOR 2-VOLT TUBES
@ Please print a circuit of a small
receiver using a t.or.f. amplifier, a re-
generative detector, and a power am-
plifier stage. I have a 32, a 83 and a 34.
—G.A.S., St. Michael, B. W. 1.

A. This circuit uses the tubes you
specify. Regeneration is controlled in
the screen-grid circuit of the detector
and the r.f. gain in the grid return on
the 34. Standard four-prong coils are
used in the r.f. stage and six-prong in
the detector circuit.

32 500K V.C. TOPMSPKR
uDIo 3: -
— et 53 HE
-I.‘

S0K 241K

62
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HERSHEL ol BETTER BARGAINS . . . BIGGER BUYS
CONDENSERS T U B E S

Cet Cap, Working Your

Ne. MPrD. Yoks (Y1}

ik B 813 5.45
g..i'::‘:‘:" e g (S RK60 1.25

Westinghoure | MFD 10,000 velts WYDC. su's VTI27 2-95
CHOKES NEW BC 223 AX TRANSMITTER VRI50 .69

Therderson @ HY 130M cheke, Cot. 95¢ 801 Onrcltieter end 901 Power Amplifiers, 7-46 Moduletors and 1-44 Spssch Ampiifiar 4 Xial 829 245

Ne FC.200...... O “ Prequencies ond Morier Oicilleter en selecter switch. 10 ta 30 watts sutpwt. Tone Veice or . W, 872 l 95
Mod. \dea! ter B0 meter band. Comer with 3 coils TU 17 A 2000-
503,17 1750 chole, €0 $1.49 3000 Ke. TU 18 30004300 Ke. TU 25 3500-5230 K¢, Block wrinkie 2
A= ’ : 0se. includenr 2 separete conen to store entre coils. Frequancien 9 5 2]] l 45

TherBorson 1T HY 23M dmh-, Cat. chart ond tubet incuded. packed in originel coses, loss crystels »
Ne. FC.203..... . B 39‘ o this low price.

Therdersion 8 HY 3I50M cheke, Ceol. $4 95 368AS 4-95
Ne FC.2040. .. ...... s .

é.ﬂl BC 654 TRANSMITTER & RECEIVER \/
FILAMENT TRANSFORMERS {

Frequeneles range 3500-5800 Ke.—callbration every (0
Therdarsen $.3 Y4 amps.,
8.3 V4.5 emps. 9.7 V.5 Ke.—with crystal oseillator cheched every

amp., pri. 110 V AC 28 o $.|.95 200 Ke.—power output 17 watts, ypice $795 |T4

60 cy.—Cat. No. £T-17.. .. or CW. Less tubes .......covveianosen
Thordarsen prt. 110 V 40 cy.— 354

psplvOA T $1.49
65L7
3Q4

Thordarsen 110 V &0 cy. p-l,,

19¢. §1-25V, 10 A C1, 3000 ¥V

Ine., sec. §2 10 ¥V 3.28 A,
65N7
6SA7

Twe 3Y 3 A;0IV ) A=
Col. Ne. "-I!‘ $4'95

1 KW
‘ MICA CAPACITATOR MODULATION

Rragy.C 00 YOS Cor e 49¢ TRANSFORMER
IF TRANSFORMER

Movnted in sluminum shisld
can 1500 KC, with air trimmer,

::;p.'(f;;(‘- coupled type. Cat. 95: $] 495 BUY NOW

30MC IF TRANSFORMER AND SAVE

In square aluminum can, silver
slug tuned. Cat. Ne. 120, 29C

RECEIVER AND TRANSMITTER thA med;l;ll?n tronulermer Ia consarvatively rated ot 550 Watt oudia to moduleta
SCR-522, 100.156 MC receiyer thot new dg.
$Q95

and transmitter. Used. In good Really rugged construction with protettive flashever gops, which are odjustable.
condition. Cat. No. RT-10 Tarminals and goPt are mounted on & "Mycolen’ terminal board. laminations
that mohe up this tronsformer are of high audic quality ond are emtremely thin,
maohlng it impossible for the core to ““chatter or falh,’

Audlo Wattv—350 Sec. F1-—450 Mlll Sec. #2—80 Mils Turns Ratie—Prl: Sec.# 1.1:1
HALLICRAFTER RECEIVER Pel: Sec. 12,501 Pol: Sox. B2 Tapm251,
Impedance Rotio=Pri: F1-1:7 Sec. Pri: Sec. $2.23:1 Pri: Sec. #2 Tap—>625:1.

RAS,/ARRT —contains ltal filter, Varuablo I.F.

seloctivity A.v.C. and A.N.L. 8.F.0. pat. DC Resistonce—Pri: 135 ohms Sec: 1, 112 ohms; Sec. #2, 99 chms.
E:.:‘"(i:b‘ ter s)'(ztnl lhll.:ralter. “voltage YTronstormers insulation tested: Pel. 8000V : Sec. ‘I lI-DDOV; Sec. #2:2000V. 1o the f
- r complete wit rest of the coils and core. Primary center.topped for Cloas "B" medulators. Secondary !
:;::;0"“;":' p"‘:’:: '“""V$ 50 P2 will carry 30 Mils te modulote screens of beom power or screes grid tubss. HOT SPOT SPECIALS
nperatmn Primory will motch ony Class 8" lubes wp fo 10,000 ohms plate to plate, suth e
xa8 $10%, 757", B00S5's, IB120%s, 2037, HYSITI's, 2117, 8137, 828", B05" t, 2031- Ass’t relsters A wan fully Insviated,
Size 947 wide, 74" deep. 74" high. H-avv h t iron ting in populor ohmages. Cet, Neo, R.5—
Weight eppron. 40 Ibs. Cetoleg number MT.100. per 100, $1.49
SELSYN MOTORS Aut't mica condensers, Cat. No, C-12—
pet 100 $19s

The |deal way of indicating the poiitien of
rotory beams, wind indicator, estc, {400
cycls). Ling cord ond

lastructions for 110

VYAC operation fur. 395
nl'hod —Cat. Na. SM. for

Waler lozheh, 4.3-4.7 ond B promg.
Cot. No. WF.4—per 100.......92.95
12° Utsh P. M. Specher, Alnico 8
with &F8 output transformer. Cot
No. $T.100, $6.95
Ass't hnobs push on wood ond plostic,
Cot. No. KP.100—per 100, ... 5198

R44/ARR-5HIGH FREQUENCY 6la. 8150 ele. 98¢

recoiver. Patterned after $-38 A by Hellicrapters. 2 Johnton sochets 7210-25w. Cat. Ne.

Receives FM and AM signals in the specirum TUN'NG UNIT J5.210. ... . A9

between 28 and 145 megactycles. Cirewit hos 955.9004 tubes. Cat. No., 7-99_ ... 65¢

‘l: 'vh:vlncl\;:ln'g vo'zve:: rouuhr;:'r 'cr' hll!‘h Turning U-il 2C 375, Apprex. 43 Sochetal fo7 ladern fubdhs, (Cet. N&:

requen: asciitoter. wo pottion telec. . .

tivity contral. Contolns Ao Infernal Powet Trdnsmt"er & Receiver M.M.F.D. cond., colls. RE chokss A:"lo' © VD CTOIMED Y wv::é
supply. Hos atorn tubes RF., Osc., and Miner. diols, esmt'd mite cendensers #-8 MFD 230 WVDC, 30

Complete with components Trawsmittes aod roceienr. Tae fomoes boat aucher, 2500 WVDC $50.00 | 7 round con. Cot. No. RC-88. . ... .8%¢

for power supply Including widely wied 4e 10{ MC hand, Shipping weight 100 =l 4 - Hallicratter volume hnobs—5SX 28 .. 15¢

transformer, thohe, filter $ oo M. Yeur price. less fobes sad $ 95 parts, Cot. Ne. TU-10Y. . . ... Poti—tcrew driver shot, 2 meg., |

condensers. and rectifier ] powertransformer. meg., 150M, S50M., 25M., 3M, IM,

tube, . ... .. ¥ . 200 ohm=—ea. . .. o 2%

A 144 MC Redor Ou. utes l5 l or

(IOUTT:R;P'S PYNAMIOTOI'Q“ - $995 Hy 78. lncl?nd uh:l-v p]uchd hlmi

Swer sVPPly=—inpy 12 sulput with weriable taupl ng omplete

ALL ORDERS F.0.8. DEVROIT NDENSERS | 30V0Cs oo A, meuned ‘an voe . s o T SRS

Type b—drequency h
withfciuit rsiekerd, Jacks PL5S, PLOS ... .. 8¢

renge 300 10 1000 | ,qieys. §

ys, interference
megacycles to b8 | pyo ond twe 10 #.
vied with J64AS cobles. U. S, Gowl,

door hknob tube:
Cat. Ne. 8C-2. IU""UI. Cet. No. DM -

Powdsred lron slvp with lulenmc coil
form to match, ldeat for brood tuning

MINIMUM ORDER — $2.00
Mich. Sales odd 3% Sales Tox .
1 Meg. Shaiicross Acra—eOhm wirt woged resistens

Write for FREE Bulletin c tw 89¢

HERSHEL RADI €O

5249 GRAND RIVER DETROIT 8, MICHIGAN

20% DEPOSIT REQUIRED ON ALl €. O.0. ORDERS

Pawdersdiren 4 slug.....
-

RADIO-CRAFT for MAY 1947 63



O-ELKCTRO

2 Aol

FLAW DETECTOR

General Electric Co.
Schenectady, N. Y.

The new GE flaw detector can con-
tinuously detect and count holes, weak
spots, and conducting paths in thin ma-
terials, such as paper, sheet rubber,
sheet mica, varnished cloth, plastic ma-
terials, and enamel films on wire dur-
ing manufacturing processes. It can be
applied to sheet materials up to 0.025
inch thick moving as fast as 450 feet

per minute and to wire moving up to
100 feet per minute.

It consists of an electrode assembly
through which an adjustable voliage is
applied to the material undergoing test,
and an clectronic circuit which indicates
the flow of current through the matertal
when a flaw passes under the electrode.

The detector can be made to sound an
alarm, operate a recorder, or shut down
the manufacturing process when flaws
are encountered, and can be arranged
to indicate when flaws exceed a given
total.—R ADIO-CRAFT

HIGH-FREQUENCY PROBE

Alfred W, Barber Laboratories
Flushing, N. Y.

The Model 29 high-frequency probe
is designed with an input capacity of
1% to 1 unf, which extends its useful
range to 500 mc.

It is designed to replace the standard

probe used with the Model VM-27
v.t. v. m. It has one-tenth the sensitivity
of the standard probe. Consequently,
all measured voltages are ten times the
indicated values. With the new probe,
the Model VM-27 voltmeter has full-
scale ranges of 10, 30, 100, 300 and 1000
volts.—R ADI0-CRAFT

b4

NC DEVICES

D.C. RELAYS

Leach Relay Co.
Los Angeles, Calif.

The new Type 7064-534 relay is a
light-weight solenoid d.c. type.

Designed for feeder type planes and
small personal aireraft. It is capable of
operating at altitudes up to 50,000 feet
and at temperatures between minus
54 C and plus 71 degrees C.

Designated Type T064-534, this relay
is supplied with intermittent duty coils
for motor starting applications. Type
7064-534-C has duty coils for battery
switching, motor control, aircraft and
marine radio switching and lighting.

Contacts are made of special silver
alloy, are % inches diameter, and rated
at 100 amperes at 12 volts d.c. or 75
amperes at 24 volts d.c. Contact ar-
rangement is s.p.s.t., double break,
normally open. Dependent upon the

voltage and operating requirements, the

coils have a resistance of from 9.5 ohms

to 110 ohms. On intermittent duty, coils

consume approximately 15.12 watts and

5.23 watts for continuous duty. Each

relay weighs approximately 82 ounces.
-RADIO-CRAFT

SIGNAL TRACER

Feiler Engineering Co.
Chicago, lllinois

The TS-2 and TS-3 are hattery and
a.c.-operated signal tracers, respective-
ly, with jacks for attaching phones, r.f.

-

RADIO-CRAFT

or audio output meters. The TS-2 uses
two 1T4 and one 3Q4 tubes; the TS-3,
two 1T4, one 6K6-GT and one 6X5-GT.

Speaker is a 5-inch PM dynamic (for
both models). The probe is 1 inch in
diameter, 43 inches long, made of
aluminum. It houses the miniature tube,
isolating network and associated eir-
cuits for the special detector-amplifier.
Cable is 3 fect long, heavy rubber-
covered.

Size of both models, 8 x 11 x 6 inches.
Weight of TS-2 with batteries, 5% Ibs.;
of TS-3, 10% lbs. Case is steel in brown
iridescent finish, with beige control
pancel.—RADI0-CRAFT

CHASSIS RACKS

Aetna Radio Service
Chicago, Il

The Changerak and Chasirak are
chassis racks for record changers and
small radios respectively.

The Changerak is quickly adjustable
to any size record changer, locks posi-
tively in any position, and permits nor-
mal operation of the unit while in the
rack. The changer may be left in the
rack till final delivery, which will pre-
vent damage or change in adjustments.

The Chasirak is a small sheet-metal
device into which a midget chassis can
be elamped quickly. Large radios may be
handled by using two Chasiraks.

—RADIO-CRAFT
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SIGNAL GENERATOR
Premier Electronic Laboratories
New York, N. Y.

The Model 570 Signal Generator puts |
out modulated or unmodulated r.f. on |
fundamental frequencies from 76 ke to
50 me, and up to 160 mec on harmenies. |
The 6J5 oscillator, with air trimmers,
feeds into one section of a 6SN7 which
is used as a buffer amplifier. The a.f.

oscillator, using the remaining half of
the 6SN7, provides 400-cyele modulation
with less than 6-percent distortion. Pro-
vision is made for applying external
audio modulation to the r.f. signal. The
power supply operating from a 117-volt
a.c. line, uses a 6X5 rectifier.

The dial is direct-reading with a
knife-blade pointer driven by a spring-
loaded vernier knob. A smaller dial,
geared to the main pointer, helps to pro-
vide reset calibration accuracy up to
0.5 percent to 1,600 ke and 1 percent
on higher frequencies.—RADIO-CRAFT

MARKED RESISTORS
Ohmite Manufacturing Co.
Chicago, lll.

In addition to RMA color coding, these
insulated fixed resistors are now indi- |
vidually marked with resistance and |
wattage for quick, positive identifica-
tion. ‘

Little Devils are small—size of the |
14-watt is only 3 -inches long by 9-64th-
inch diameter—the l-watt, only 9-16-
inch long by 7-32-inch diameter—the
2-watt, 11-16-inch long by 5-16-inch
diameter.—RAD10-CRAFT

ELECTRONICS KIT {
Deer & Taylor Co.

Borkeley, California transformer, a 50L6 power amplifier

—— TOP BUYS! <

U.S. GOVERNMEKT SURPLUS ELECTRON TUBES

Your Your Your Your
Type Cost | Type Cost | Type Cost | Type Cost
3AP1 $£2.95 | 12DP7 $6.95 |5Y3 43 | 6SF5 59¢
e Gelan e e b
. 6Y6 . .
125Q7 59
5CP1 3.95 | 6AK5 95 |2X2 90 Q 49°
SFP7 3.95 | 5U4 .59 | 687 49 o
7BP7 495178 49 | 12SH7 49 |77 49c
9LP7 5.95 t 12A6 .69 | 6587 49 {39-44 49¢
304TH . 7.95 |6K7 49 | 787 49 |2B7 49¢
RADIOC RECEIVERS RADIC TRANSM!T'I:EB AND RECEIVER
BC-954-A0 30 me .ooooooieooas $6°95 Lizht weight alr botnAeP:a:]'a‘ri system. radlo truns-
mosn-a; wosan . BB IS e e e T e
BC-155-4; 661 mo ....... o BGOT | e e soom ey NEve B 1,500
RADIC TRANSMITTERS GLIDE PATH RECEIVER

BC-437-A; 4-53 mo ......-c..0ccunnn $7°95 Gltde Path le\c:‘:uggl’ f\nnl’:;slnstrumenl l.andlm:
BC-58-A; 5.3.7 mc ... $7.95 | coniite with the Totlowing tabee T-dATs S 1 XI8NT
MODULATOR UNIT %ﬁ'&l’:;g:(‘):mgﬁ’;l}s‘r 08 :;‘i'hcfﬂnﬂln'mm?? S

LASHELRE I $6.95 ARMY SURPLUS. principal components of tadlo
REMOTE CONTROL BOX Eadbery, 11 s miislocar. i GAnHissaly iro s fox,
BC-450-A 3 1 I 2.9 “x\%ﬂgﬁ‘l‘mml S N $34-95

ARMY AIRCRAFT RECEIVER
Medel BC-546-8
Broadesst band from 520 to 1500 Ke. Tube compls-
ment:” 3—128K7, 1—I128R7. 1—1246, 1—]12K8. De-
signed for dynamolor operation. but Is euslly con
vert] 1o 110 or 32 vouit operation. Has two LF
stages und thres gank condenser. Comes packed in
sealed carton complete with tubes and 512 95
instructlon manual, but -Jess dynamotor.

IFF RADIO RECEIVERS

Signal Corns. complete with 13 tubes
Model BC-946-A—only $9'95

MARKER BEACON RECEIVER—AIRCRAFT

Complete with 2 tubes snd sensitlve relay to con
trol external elrevits from recelved signals. The
Tecelver to control_models, open doors from

s distance, ete. Special ... o

COMPLETE 4-TUBE INTERPHONE
AMPLIFIER

Comes in an aluminum cabinet. 9% x4¥35% tnches
with two 12J5GT and two 12A6 tubes: also Electric
Dynamotor 28DC VoIt input and 350 V $1 95
DC output at 60 MA. Yours for only .. o

ALL SHIPMENTS F.0.8. CHICAGO. 20%

ARROW SALES, INC.

59 WEST HUBBARD STREET » CHICAGO 10, ILLINOIS

SCR-522 TRANSM.TTER AND RECEIVER
The stgndardt Sery-high frequency alrborne recelver
trunemitter, 100 to 156 mesncyeles. 1 crystal-con-
trolied channely selected from remole con- $'| 9 95
tiol bax. In excrllent conditiaon—ONLY

SETCHELL CARLSON RADIO RECEIVER
BC—1206—C

Deslaned to receive A-N beam signajs. 24-28 vde. 21.6
watts. Tubo complement: 1407 or 14AT, RF ampiifler:
14H? or 14J7, mixer: 14AT or I4H7. IF amplitler:
14K7, detector and 1st audio amplifler; 28D7. output
amplitter. 195 to 420 Ke. 17 hlgh x 4 wldo x 6%"
fong—wt. § 1bs. 14 oxs. Used—aA-1 om $4 9
dluon

RAND NEW in oftginal ton.
Complﬁo with lul';es ..' iy $7-95

DYNAM
- 0TOR DM. 324 $1.95

RADAR 0SCILLOSCOPE
R s S, e % $24.95

RADAR 0SCILLOSCOPE
Cthite’ ey abe e eamn e .. $24.95

DEPOSIT REQUIRED ON ALL ORDERS
-

Telephone: SUPERIOR 5575

The Magi-Klips experimenter’s kit tube, a 35Z5 rectifier tube, a plate cir-
consists of a chassis on which is mount- cuit relay, a 2-gang tuning condenser, a
el a 4-inch PM speaker with output 12SL7 twin-triode tube and a tuning

RADIC-CRAFT for MAY, 1947

coil socket. A num-
ber of extra resis-
tors and condens-
ers are supplied,
as well as two
plug-in coils.
Leads from the
components are
run out to 24
Fahnestock clips,
making a large
number of combin-
ations possible,
Among the circuits
which can be made

up are a-regenerative receiver, home
broadcaster, code practice oscillator,
photoelectric relay, signal tracer, and
remote control relay.—RADIO-CRAFT

TUBE TESTER
Triplett Electrical Instrument Co.
Bluffton, Ohio

The Model 2425 tube tester provides
transconductance readings through a
simple measurement directly propor-
tional to Gm and a properly calibrated
measuring instrument. No possibility of
grid overloading. Short and open tests
of every tube element. Gas tests of all
tubes.

Metal case, 10 x 10 x 5% inches with
tan hammered enamel finish, brown
trim. Removable cover.—-Rap10-CraFT
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RECORDING AMPLIFIER

S P E C I A L S In perusing my article: “Small Re-
cording Studio, Part I” I find the re-
sistor values in the 6SN7 voltage am- POWER PACKS.

REDUCE plifier are incorrect as printed. I am -
enclosing a correct circuit diagram for

.f— l )m‘/zw |

C.W. ! the amplifier, together with an addition- | Hard-to-Find and Special Purpose
al feedback resistor for use if a builder T u B E s
12 QRM! encounters oscillation in the tone con-
5 trol circuit. Rx1 and Rx2 should be |ggg $ .27 | 6ALS 89
- from 20 to 30 thousand ohms each. |, ..g e 2051 v ‘89
X-3{5 AIRCRAFT RADIO BEAM FILTER { : 6SU7 .98
Filter tuned to 1020, cps, mnde;anla:a :isrectll_ﬂ:tz :llcren“ln;!e 13 | 6AKS5 .89 6L7 1.19
tgtea;ort:éjg\l::."lklfrnz:;;ags orwrecelve voice signals 5R4GY .79 6AKS6 1.59
{from marker beam stations. 63N7
grano NEw  $4.50 : S |
: VWA lCORNING PYREX INSULATOR #67017
l ”
f M-110 WESTERN éRx' =; e L OVF}I:::.L:;“ 893
ELECTRIC S0UND ' U List 5228

MIGROP HONES.
Completewithehest r

} 4 mfd. 600 volt

plate ‘ém?l?: ';';,‘l‘?é ” g};:AfgimTngG CONDENSERS
cable, $6,50. |3 N JN
t‘:’ble“@?.ﬁlg,“x‘h P | % Y.oulr', COBE Ml it sriiien s il 7921.
i BRAND NEW 4704 2K fT 470K |
e [ = 0 b == |  MALLORY VIBRATOR 534C
SPECIAL ASSORTMENT OF FIFTY i O | 5
sa il = | Same as Radiart 5605 $229
ialndng: 5 watt wow.,, 5 4:200 ohm,

SO0 Dhen, 1800 onim. 4500 ottt 10" with W Good results will follow installation of ‘ Houricosl:ciemms tn

i-gj,;i%i%ﬁ}“‘cﬁ;:‘r;f?ﬁﬁhﬁ?;c:"';i.;ﬁ:c:.g%“:?i;é‘."‘f.?o"“»f-'f: Rx2 whether there is oscillation in the Synchronous Vibrator. Adiusted to han-
. m, Iw.; HEOL L Ors. v 3 t P 7
COMPLETE ASSORTMENT for ONLY $4.00 ;‘5"3‘53' °}:’ not. It should then be about “ "‘”".,‘If‘é’ié‘,fd‘i’ﬁi“‘{/'iiw‘i’i,ﬁ&f it

- - ohms.

ALTEC LANSING SPEAKERS, AMPLIFIERS ’ J. C. HOADLEY,

& TRANSFORMERS. WAGNETIC WIRE & West Newton, Mass. 7-Prong, 2 Volt

GE.-TYPE VIBRATOR ¢4 97
SEND for our BARGAIN FLYER o ) f 1

3096 Deposit with COD's, Min. Order $3.00. Many Used in GE aelf-charging

other items & speciaitics. Quatlty sound & recording . . portables. Spetial

Cefpr e If a television receiver refuses to work |

CLARION SOUND ENGINEERING CO. || well, ten to one the fault is a poor an- PEERLESS RADIO DISTRIBUTORS, INC

363 Vietory Boulevard, Staten Island 1, N. Y. tenna installation, say television service i T S T s Rk
L Phone: Glbraiter 7-897S experts. Seanchis 71 MURRAY.STRTET, NEW YORX 1’, Y.

Take yan choice of these FREE GIFTS from OLSON
100 POPULAR Vacuum-Packed Tin of NEW, 200-PAGE
CIGARETTES Planters Peanuts HANDBOOK

nee Free nee

ith your purchase of
4 15 with y P
with your purchase of $ iy pitneiuds S0

$10 or more in Radio
in Radio Parts; a $20 pur. Parts. A practicol guide
chase brings you TWO to help you oper-
tins, etc. Blg % ib. can ate a shop or store
of fresh, delicious Salted wuccessfully. Packed
Jumbo Peanuts of famous

with valuable in-
qualityl Use the coupon formatiant Use the
TODAY.

coupon todoy.

ot more In Radio Parts.
Lucky Strikes, Camels or
Chesterfields — smoke ‘em
or give ‘em awayl Make
up an order and use the
coupon TODAY.

Help yourself to a gift from Olsen Rodio Warehouse, catalog (you should hove one) and make up an
and get o square deal in Rodio Ports too! These order in the omount specified for the gift you waont.
gifts are free to our customers — proving that you Mail this order to us ond enclose the coupon below.
get MORE for your money when you buy from Do it NOWL

CHBEERERTY Nyt ieeh) IF YOU DON'T HAVE A COPY OF

OUR LATEST CATALOG, SEND FOR IT.

P, NO CHARGE, OF COURSE.

Had «s an order today “QEEE TATD WAREHOUE 73 £ il 517 ATKGR G5 ]
Md z: ! Ia y m hen: odsebo:nwo'r er totolling §_______ . Send me FREE the gift '
i 3 ‘ ;3“';0 chOARE'"ES (03 Lluckies O Camels [J Chesterfields) l
/0’& your '7u¢ %{.’ (D PLANTERS JUMBO PEANUTS [] 200-PAGE HANDBOOK |
OLSON RADIO WAREHOUSE, inc. B |

ADDRESS '
cITy STATE : 7?J

Here's how to get your Free Gift: Lock through our

73 E. MILL ST., DEPT. 79, AKRON, OHIO
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— Sensational Valuet

BUILD YOUR OWN

VOLT-OHM

MILLIAMMET

The model KT 20 kit provides all components, including meter, panel,
cabinet, resistors, condensers, tip jacks, control, selector switch, cop-
per oxide rectifier, precut wires—in fact every component and part
needed to complete the unit.

THE KIT COMES COMPLETELY ASSEMBLED. Can be 0 nl y

500 ¥06 7

wired in 15 minutes. Components and eircuit guaranteed to
meet the following specifications:

4 AC. VOLTAGE RANGES: 0-15/75/300/1500 volts.

4 D.C. VOLTAGE RANGES: 0-15/75/300/1600 volts.
2 A.C. CURRENT RANGES: 0-15/150 MA.
2 RESISTANCE RANGES: 0-10,000 ohms; 0-1 Megohm.

30008

Complete kit including all parts assembled and ready for
wiring, ¢ircuit diagram, easy-to-follow instructions and de-
tailed operating data for the completed instrument.

The New Model B-45 The New Model 670

SIGNAL GENERATOR SUPER-METER

Self-modulated—provides a highly 8§ A Combination VOLT-OFM-MILLIAMMETER
stable signal. RF frequencies from ¥ plus CAPACITY REACTANCE INDUCTANCE

] MEASURBEMENTS.

150 Ke. to 12.5 Mc. on Fundamen- ;;.(::.D\?ggsxf ) %31.?/}35/75,'150/750/1500/1500 Volts
tals and from 11 Me. to 50 Me. on ! A VOLTS: 0 to 15/30/150/300/1500/3000 Vells.
Harmonics. Modulation is accom- y OUTPUT VOLTS: 0 to 15/30/150/308/1500/3000 Volls.
plished by gridblocking action— s D-C. CURRENT: 0 tc 1.5/15/150 Ma: 0 t¢ 1.5 Amperes.
equally effective for alignment of 1 BESISTANCE: 0 to 500/100,000 ohms: 0 fo 10 Merohms.

I H " { 13ty test
amplitude and frequency modula- § fa aGimmiey, 1© % M 1 10§ ML (QuilleT tes

tion as well as for television receivers. Self-contained § RgacTaNcCE: 700 to 27.000 Ohms; 12,000 Ohms to 3 Megohms. |

i i i g 8 INDUCTANCE: 1.75 to 70 Henries; 35 to 8,060 Henries.
g:gténes. All calibrations are etched on the front | PRUCTANCE LT io Jo Henricy' 55 o, 300 /55

1 - teel

The Model 670 comes housed In 3 rugged, erackle-fiished s s 40

$2775 B cabinet comblete with test leads and operating instructions.
B 8ize 5%" x T%H" x 3"

The New Model CA-11 ; The New Model 450

SIGNAL TRACER TUBE TESTER

Simple to operate . . . because signal in- g Qneed -ati ; i 5

v = L peedy operation—assured by newly designed ro

:insnt}'treladmgs are indlcated directly on : tary selector switech which replaces the usual
e meter

1 . .

% SIMPLE TO OPERATE —only 1 connect- i snap, toggle. or lever action switches.
ing cable—NO TUNING CONTROLS. 1 SPECIFICATIONS:

L N Uses an Improved § 4 Tests all tubes up to 117 volts. * Tests
% Tube and resiswa-caeac‘it;'rﬁlel::work are 1 shorts and leakares up to 3 Megohms in all
built ints the Detector Probe g tubes. J Tests both plates in rectifiers, % New
o COMI'}'[I.ETEI?Y EPOCR';:ABE?E-—- izhs 5 0 YPe line voltage adjuster. # Tests individual
ba. and measures 6" x 6” x 7” o 1 nec'.ionis e tdigdes.*triNodes. Tpﬂtlwd“ti g«:cts

- 4 . £ kL k in multi-purpose tubes. oise-Test — de
i * g”'?m;”’tt‘e‘:; disr]i't‘layl lnttt}elnsltyt l‘“qlnfhs I microphonic tubes or noise duc to faulty elements and loose internal
Detector Probe is moved to follow the Signal from Ane o oo ¢ § comnections. # Uses a 41" sauare rugged meter. k Works on 90 to

Complete, ready to operate

te to Speaker. g 126 volts 60 eyeles A.C.
* Ir’lrr::visionpiesanenrde for insertion of Phones. I EXTRA SERVICE-—May be used as an extremely sensi- 50
The Model CA-11 comes housed in a _beautiful hand- s 75 8 tive condenser Leakage Checker, A relaxation type oscil- 39
rubbed wooden cabinet. Complete with Probe, test leads B lator incorporated in this model will detect lenkages

and instructions ....v..csesibesrimrarnees . 8§ even when the frequency is ome per minute ............

OUR ® We do not advertise any unit which is not ® We do not solicit orders for any unit that does not meet our
o POLICY qvai_lnble for ini’me(!iate shr‘p_rgent-from stock. requiremenm for accuracy and honest vn]ue_ Any item pur-
Less ﬂ'owery adjectives, more etailed speci caht{ns. chased from us is sold with the understanding that it may be
® All units are sold subject to one year guarantee except when .
components are damaged through misuse. returned for full refund after a 10-day trial.

——

w7, oevosrr reoueen - GENERAL ELECTRONIC DISTRIBUTING COMPANY

ON ALL c.0.0. ORDERS g PARK PLACE, Dept. R. C.-5NEW YORK 7, 4.V,
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 MUNICIPAL SIGNAL STANDBY
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“SPOT" RECORDING

1CorOC.
POWER

PORTABLE, STANDBY
OR STATIONARY

for
Electronics Uses

Onan Electric Plants are completely
self-contained, dependable power units
built in a wide range of sizes and stand-
ard voltages.

Lightweight, one or two-cylinder, air-
cooled models offer the maximum in
portability for many applications, Port-
able A.C. models—350 to 3,000 watts;
portable D.C. models—600t0 5,000 watts.

Although widely used for intermit-
tent service as standby units, Onan two,
four, and six-cylinder water-cooled
plants are built for continuous heavys
duty operation . . . stationary or mobile,
A.C. models—3 KW to 35 KW; D. C,
models—3.5 KW to 10 KW.

WRITE FOR FOLDER

ONAN Electric Plants are covailloble in many sizes ond
models. ALTERNATING CURRENT: 350 to 35,000 wams in
all standard voltages and frequencies. DIRECT CURRENT:
800 1o 10,000 wotts, 115 and 230 volis. BATTERY
CHARGERS: 500 to 3,500 woits; &, 12, 24 ond 32 volts,

D. W. ONAN & SONS INC,

2437 Royalston Ave. Minnoapolis 5, Minn..

PRODVCTS

RADIO-CRAFT for

NEW ERENCH RADIO PARTS
(Continued from page 40)

When you put the iron on its support a
contact opens which puts an open-wound
resistor in series with the heating ele-
ment. The current decreases, remaining
just sufficient to maintain the tempera-
ture of the iron.

Measuring apparatus

Contrary to the practice of previous
years, measuring apparatus and test
equipment was exhibited at the Parts
Show. Before the war France was much

The 7V4-inch potentiometer described below.

behind in this domain. But the tech-
nicians have done a very fine job in this
field, and the measuring apparatus now
presented compares well with foreigm
production, We particularly noted an im-
pedance bridge—(5) on page 40—which
permits the measuring of all the indue-
tors and capacities over a wvery large
range. The leading feature of the in-
strument is a potentiometer of which the
diameter is 7% inches and which makes
it possible to obtain precision results.

Another highly interesting apparatus
is a universal generator-- (6) on page 40
—which covers radio frequencies 50 ke to
50 me with an output variable from 1 uv
to 1 v, six different modulation fre-
quencies and the possibility of funetion-
ing as a multivibrator to facilitate
alignment of receivers.

To sum up, the French Radio Indus-
try, despite all difficulties, is developing
favorably.

ANOTHER SPECIALIST

Specialization in radio has reached
such a level that even radio thieves are
specializing, if a last month’s report
emanating from Britain is to be be-
lieved.

According to a story in the Scot-
tish Radio Trade Digest, an unemployed
truck driver, Robert A. Fisher of Nor-
wich, stole a receiver from one radio
shop and sold it to another dealer. Re.
turning a couple of days later, he sold
the dealer an electric iron, then on leav-
ing left the door open so the bell would
not ring. Returning a few minutes later,
while the dealer was busy in the back
of the shop, he re-stole the radio and
decamped.

Specialization in ¢rime does not go
unrewarded. The brand-conscious thief
was captured and sentenced to 12
months In jail. The cell is not to be
radio-equipped.

MAY, 1947



NOW AVAILABLE FOR IMMEDIATE DELIVERY FROM STOCK!

THE NEW MODEL 670

SUPER-METER

A Combination VOLT-OHM-MILLIAMMETER
plus CAPACITY REACTANCE INDUCTANCE
and DECIBEL MEASUREMENTS.

Added Feature: The Model 670 includes a special GOOD-BAD scale for
checking the quality of electrolytic condensers st a test potential of 150 Volts.

CAPACITY: .C01 to .2 Mid,

DECIBELS:

Specifications

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,600 Volts,
A.C. VOLTS: 0 to 16/30/150/300/1,600/3,000 Volts.
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts.
D.C. CURRENT: 0 to 1.5/15/160 Ma.; 0 to 1.5 Amperes.
RESISTANCE: 0 to 500/100,000 ohms; 0 to 10 Megohms.

.1 to 4 Mfd. (Quality test for electrolytics.)
REACTANCE: 700 to 27,000 Ohms; 13,000 Ohms to 3 Megohms.
INDUCTANCE: 1.75 to 70 Henries: 35 to 8,000 Henrics.

-10 to +18, +10 to 438, 430 to +58.

Housed !n a rugged. crackle-finish steel cabinet complete with
test leads and operating instructions. Size 5%" x T3%" x 3",

$2 840

PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADID PAARTS JOBBER.
LOCAL JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF
STATE WHO DO DISTRIBUTE PUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

IF YOUR
JOBBERS IN YOUR

and convert them into the necessary
high voltage. A pair of parallel tubes
are placed across the deflecting coils to
damp out any oscillations after the re-
trace period. A centering control is con-
tained in the same circuit. It functions
as previously described.

Note that this power supply does not
depend upon eoscillations in the trans-
former (since none occur), but only on
the high voltage which is developed dur-
ing the retrace interval. In 1 second,
15,750 of these peaks occur. The problem
of filtering these from the final d.c. out-
put voltage can be readily solved by the
addition of a 500-uuf condenser and a
bleeder resistor.

A voltage doubler circuit

Cascading rectifier tubes to obtain the
desired high voltage is not usually at-
tempted in conventional units. In the
circuit of Fig. 6, the 8016 tubes are con-
nected so that their plates receive the
same potential, at the same time, from
the primary of T1. If we trace the flow
of current through the first 8016, we
find that the electrons flow down
through the primary, through the low-
voltage power supply to ground, and
then up through C1 to the cathode of
the 8016. In this way, Cl1 becomes
charged to essentially the peak voltage
of the retrace pulse appearing across
the primary of T1. The polarity of the
voltage across Cl is as indicated, with
the ground end negative and the other
plate positive. Let us assume that this
peak voltage is 5,000 volts. Actually it

RADIO-CRAFT for MAY,

TELEVISION FOR TODAY
(Continued from page 50)

.make available ad-

may be higher, depending upon the de-
sign of T1.

The plate of the second 8016 also re-
ceives the same pulse potential. Under
the impetus of this force, electrons flow
through the tube, down through the re-
sistor R1, through C2, and back to the
tube. Current flows until the condensetr
C2 is charged to the peak applied volt-
age. Note the polarity of the charge
across C2. If a connection is made to
the cathode end of C2, the voltage ex-
isting between this point and ground is
the sum of the peak
voltages of C1 and
C2. Since they are
series aiding, 10,-
000 volts is avail-
able between point
A and ground. A
bleeder resistor
chain from point
A to ground will

OF SPECIAL DESIGH

ditional voltages
for the focusing
and accelerating
electrodes of the
cathode-ray tube,
Separate filament

NOTE: v1 1S A DUD TRIODE TO BE

potentials on each. In this mstance,
under the conditions assumed, each dif-
fers by 5,000 volts from the other.

For projection tubes, it is customary
to design T1 for a peak pulse voltage of
7,600 volts. Then, four 8016’s are con-
nected in cascade, and the output poten-
tial is 4 X 1,600, or 30 kv.

Typical voltage regulation curves for
the two types of hlgh frequency power
supply are shown in Figs. 7 and 8. Ac-
cording to the standards of conventional
low-voltage 60-cycle units, the regula-
tion of the high-voltage supplies is not
good. However, the current require-
ments of the'cathode-ray tube are small
and the variation in current during op-

(Conttnued on page 18)
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4 GREAT VALUES!

» The New Model 111
AC.-DC QUALITY
MULTITESTER

A rnew poeket-sizo volt-ohm-
milllammeter w.th features

never bhefore avallable In an
fnstrument of this size and
price,

D.C. Valtmeter: 0-5.50-250-
500-2300 voits. A.€. Velt-
©- 1 0-100-500-1000
Voltmeler:

PEreE: 0-1-10 amperes
Ohmmeter: =

3 e
srale la cnlibrated for tine
of 500 ohms Inipeds -!:r:] For other impedances correc-

1L charis are su

M:’:(lrl nl?"‘ lnwporulhl case  (not illustrated)
ncludiniz  testin IMdn and complete in-

BUPUCTIONE . . .. v rar ittt snaanase $19 85
Model tHLA, open face, as shown, com-

plete. with instructions ... ... $|6 85

The New
Mode! B-45

Battery
Operated

SIGNAL
GENERATOR

for mervicingz AM, FM. and Television Recelvers. R.F.
e e from 180 Koty rlc- 10 5O MeIncycica

2. entats nna from 11

. on rmonics). Commoto with shielded
teat lead, ullmmmul batterics  und

e s, $27.75

The New Model 200
MUTUAL CONDUCTANCE
TUBE TESTER

A tube tester with complete nexiblmy Uhfulun;: ue-
curacy In classifying tubes u ECT.
GOOD «cale. Absolutely NO D
and GOOD tubes r\-ndlm **uad.”
+73 volis to 117 flament volts.

resding ‘'Rood’
all tubes from

3" Meter In sloping counter eass |, S $49.85
37 Meter Tn hand-rubbed carrylng tase 53.85
4%* Meter In sloping counter case .. .. 5285

4¥a® Meter In hand.rubbed carrying case 56_85

VM Automatic
CHANGER

with Bulit-in Amplifier
One of the finest auto-
matie changer units. .

at a price that permns
& substantial resale prof.
i, Unuall #elln * for
830.7 verful 3.

<

co 5 speaker.

cisinnautomatic record
changer—sensitive plek-
up. | xcellent tone qual-
ity—superh performunce.

VM rocerd changer only . .............. $|-6.85
Base for above ...................... 3.95
Compiete unit with amptifier 29.85
Lots of 6 or more . ................ 28'75

ORDERS FILLED SAME DAY RECEIVED!
Ttiams Ir‘?57¢3 Deposit, Balance C.0.D. or full payment
with o

Write for FREE New 1947 Calolog

METROPOLITAN
ELECTRONIC & INSTRUMENT CO.

6 MURRAY ST., Dept. (5 NEW YORK 7, N.Y.

~METROPOLITAN'S~

70

}
i

é .

%

<o

e

LOW-VOLTAGE RECEIVER
Here is a circuit of a low-voltage re-
ceiver that I find to be sensitive and se-
lective. I have applied a positive voltage
to the control and screen grids and use

i

36Suput

| the suppressor as the control grid. In

this way, the set works with only 4.5
volts on the various elements.
EmMITT A. BARNES, Gulfport, Miss.

(This is a type of space-charge de-
tector. Performance may be improved
by using a 6-volt battery.—Editor)

CARRIER TRANSCEIVER

I get good results with the following
4-tube carrier-current transceiver. The
transmitter is a 65J7, suppressor-modu-
lated by a 26L6. For receiving, a 65J7
regenerative detector works into the
256L6, which has a pair of headphones
switched into its plate circuit. A 50-mh
r.f. choke and a pair of 500-uuf condens-
ers prevent r.f. voltages from entering
the a.f amplifier and power supply.

The transmitting coil consists of 160
turng of No. 28
enamel wire on a

RADID- ELECTRONIC CIRCUITS

and the tickler L8 has 75 turns wound
close to the ground end of L2.

Bias for the suppressor grid is sup-
plied through a 220,000-ohm resistor
and a bias battery. The battery voltage
may be adjusted by listening to the sig-
nal on another transceiver and adjust-
ing for highest modulation strength
with least distortion.

H. O. NOrRTHERN, Chattancoga, Tenn.

A.C.-D.C. V.T.V.M.

Here is a circuit of a vacuum-tube-
voltmeter that I have found useful for
measuring a.c. and d.c. voltages up to 500
volts. A 6SN7, a 6AG5, and a 1-watt
neon lamp are used in a voltage-regulat-
ed power supply, and a 6SQ7 acts as
meter amplifier and rectifier.

The 6SNT is connected as a grid-con-
trolled rectifier with its grid voltage de-
rived from the output of the supply.
Any changes in the output voltage are
neutralized by changes in the internal
resistance of the rectifier. A 6AG5 was
used as the voltage regulator, but a
6J7, 6K7, and similar tubes can be used
with equal results. The bias on these
tubes is critical and should be adjusted
to give 250 volts between A and B.

When the ranges are changed, the
meter should be brought to zerc by ad-
justing the 1,000-chm control with the
leads shorted together.

LeoN MEDLER, Bronax, N. Y.

65SQ7

1%-inch form with
a tap taken off at
50 turns from the

. IMEG  40MEG
AC IN
e 2

05 3
bottom epd. All _of &l At
the receiver coils o
are wound on a WA
common 1'%-inch =

form with No. 32
enamel wire. The
grid coil L2 is
w-ound with 300
turns and covered
with a thin layer
of tape or waxed
paper. L4 has 100
turns wound over
the grid end of L2,

6547

7 AL E
< ¥
SW
.051
0 6.3V
FiLs

volts,

16 350
BSN7

Above—The v.t.v.m, Ranges are—from points | to 4—500 volts, 10Q
10 volts and 1 volt. Below—Carrier-current transceiver.

6SJ7’

B
1, NEON s

6AGS5/6SJ7

— 8Ly POVER LINE
370K Moo 00025
— . i -
Ll J'ooz S [ =) L4 M
Looe 200K R ZMETL £000
= # > + T~ @1.25
-~ ] =S,
350fuut = ) ) L
- WW—'W»:L
- | 350K ra L
S s S50MH
PHONE o
< -E« -4 J-
. 220k 20005
v A 1 Uty
=.0l  51,52,53,54 GANGED
188 25725V,
LINE CORD DET.  OSC
i a6 a6 oNi 69T
£ 2 _
T2 0 2576 120 2506 A 8 BC DE
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T T - .
ADDING A PHONO pickup | [T - 2|
Many commercial radios are fitted 3 : ol T &
with phono input jacks that connect di-
rectly to the grid of the first a.f. stage |
without a volume control. These sets are
rewired as shown. R1 (50,000 to 500,000
ohms) decreases the phono input to
approximately the same level as the
output of the detector and the 0.00025-uf
r.f. filter condenser between the arm of
the volume control and ground serves |
as a high-frequency scratch filter.

AL

BRO.T. SW."L

e R . - EVERYTHING IN RADIO
L CI13.00025
pﬁohgim — FOR EVERYONE IN RADIO!
Ip some sets, the volume c9nt.1-ol is the Send for your FREE copy of the handiest,
entire detector Igad. In this instance, most complete Buying Guide for Everything in
a 500,000-ohm resistor may be connected Radio! Packed with the latest, finest values in radio and
in the hot lead of the phono input circuit. electronic supplies . . . parts, tubes, test instruments, communica.
Frep W. RobEY, tions receivers, Ham gear, Public Address equipment, home
Berwyn, Iil. radios, tools, books . . . more than 10,000 items of nationally
known, guaranteed quality . . . the world’s largest and most
SAFETY POWER SUPPLY complete stocks. For fastest service, expert help, lowest prices,
Here is a system that I use to obtain depend on ALLIED! Send for FREE Catalog now ., ,
d.c voltages from an a.c. line without
using a tr_ansformer or having'one side 9020000600000 0008000030000830880043000000400880000800080079

of the line connected directly to the
chassis—undesirable in many applica-
tions. It is useful in supplying fixed bias
for amplifiers and transmitters and oth-
er applications where up to 120 volts
is required.

MORE THAN 10,000 ITEMS. Everything ir radio and electronic
supplies to serve the needs of engineers, servicemen, dealers,
soundmen, amateurs, and builders. Complete stocks of all the
leading makes. Guaranteed quality. Lowest prices. Get cvery.
thing you need from one dependable source—ALLIED—Radio’s
Leading Supply House for everyone in Radio!

-+ A 3 O $0000002000000000000800002000002000000,33003000400080000087
17V.AC l
3 J.‘ §T HAM GEAR HOME SETS
+ T-I— Earliest delivery on New 1947 radios
latest communica- and radio-phonos,
6H6 " it | tions receivers,trans- Radios for radio

mitters and Amateur men! Handsome
stationequipment. styles. Wonderful
Time payment plan; performance. Out-
trade-insaccepted.Ex- standing complete
pert Amateur Service.”  line of radio values!

The filter constants will depend on the
amount of filtering required.

In the circuit shown, the chassis is
positive. The polarity may be reversed
by reversing the connections to each
diode section. Any double diode such
as a 2576, 50Y6, or 117Z6 may be used
as long as the correct heater voltage is
applied. The 6H6 may take its heater
voltage from the 6.3-volt line of an
amplifier or transmitter and will work
well in circuits where its current rat-
ings are not exceeded.

JOHN A, DEWAR,
Bancroft, Ont., Canada

CLEANING CONDENSER PLATES

Condenser plates of the present-day
radio are S0 c]osely spaced that we can 000000000606000000000000vw00000cc0soee
no longer use the old stand-by (a pipe ALLIED RADIO CORP.

cleaner) for cleaning them. : 833 W. Jackson Blvd., Dept. 2-E-7 o B A l l I E D

0000000 0000000000000 0000000000Ees0estsdstesdssssssssesd

NEW P. A, EQUIPMENT. Eantirely new line of complete Pack.
aged Sound Systems for every public address requiremen:. New
styling. new design features. Everything in amplifiers, speakers,
microphones, accessories. New intercom systems. New profes-
sional-type sound apparatus. Everything for the Soundman!

200007 00000000000000000000000000000008000000000000000008

HANDY RADIO BOOKS HELPFUL CALCULATORS

Radlo Formulas and Data. ...... These radlo refesence-alds provide valu.

Dictlonary of Radio Terms able data quickly:

Radio Circult Handbook, . .

Radlo Bullders’ Handbook 18¢ Paralle] Resistance and Serles

Simplified Radlo Servicing. .. . ..10¢ Capacitance Calcylator. No. 37-980 .94 25¢
+.25¢

L O An b K R-F Resanance and Coll
ALL 6 BOOKS No. 37-789.....%1.00 Winding Calculator. No. 37855, 1. 250

Wash between the plates with white | e Chicogo 7, lliinois
gasoline, using a soft-bristled brush. A | ® O Send FREE 1947 RADIO CATALOG

good absorbent photographic blotting | s O Send Books checked above S, RA D I o
paper, cut into strips about % inch | ¢ O Sead 6 Books No. 37.799 _Sdat
wide, is then passed between each pair | = [ Send Calculatoss checked above
of condenser plates. This absorbs the | *® / / 7
unevaporated gasoline along with any | Natresssaesssivsanseiicmesseornmamerereessesacsoone. ngym de Radie
dirt which may be present. QR XD 000000 0080 58 b0 5 5 =>A00-cae0edioc J0BR I and Electronics

C. J. WHITTON, ®* iy z Stat

Denison, Texas | Sesssss'svonsecncssosnsscsssossesosnss

RADIO-CRAFT for MAY, 1947 71



4

A

§
N
N
N
N

NOVEL CIRCLE CUTTER

An efficient circle cutter for light
metal and wood can be made from a
pulley from an old Atwater Kent radio.
These pulleys were used to gang two
or more variable condensers mounted on
the panel.

A Y%-inch twist drill is inserted in
the center hole and the set screws tight-

ened to hold it in position. A small bolt,
selected to make a tight fit in one of
the holes near the outer rim of the
puiley, is ground to a triangular point
for cutting. One nut is run up on the
holt before it is inserted in the hole and
another is run up from the bottom to
hold the bolt in place. The length of the
bolt can be adjusted by changing the
position of the two nuts. If a larger

pulley is available, the bolt may be

. N
,“ o~ "::“.\'

DN

PN

placed in holes drilled at different dis-
tances from the center so that several
sizes of holes may be drilled.

JoHN HAYNES,

Do¢ Run, Missouri.

BATTERY TESTER

1 have constructed a convenient load
for testing dry batteries. It consists of
a 10,000-ohm potentiometer housed in
a small box fitted with pin terminals or
phone tips along its bottom edge. The
tips are spaced so that they will fit into
the voltage jacks of the tester. Pin
Jacks, for test leads, are mounted in
the top of the box. The dial of the po-
tentiometer is calibrated directly in
standard battery voltages. Resistance
values are shown in figure below.

_RED TIP JACK
Es %K TIP JACK

OKaWMs

%L‘ ._é J
= Upnone TvPE TIPS

Lb 8.0 54.5:3003671000 3 4524,7000.;90:5,300a.

TO BE AHEAD
in /guytng Oest gqucpment

Model 599-A Tube and Set lestas

SPECIFICATIONS

©OC volts — 3 vanges 016/151 150,/600/1300
voits., 1000 ohms Dor v
AC Voits ——.3 vankcs 06]5/]50/600 wvolts.
OC Curfent == 3 rankes 0,6 /60,7600 millamps.
Oumuc vom—ons/lso/soo volts.

Onmmeter — 4 ranges 0/200 /20,000 chms and
©/2/20 meconms.

Condenser Checher——Ohmmeter provides

tast method ot cheching teakake of

@apLr and clectrolytic :onaenn's
Battery Tester — Tests most
us

flace-Good"* s$cafe.

SUPREME

Export Bepartments

commonl
cd dry portable bauulrs of 1.5/
©€.0/45/90 voits. Engiish nadhu

=% BUY ACCURACY
“O BUY DEPENDABILITY
A BUY SUPREME-ACY

.Ask your nearest SUPREME fobber for
a demonstration of Model 599.A Tube
and Set Tester [above), Model 561-AF
& RF Oscillator, Model 546-A Qscillo-
scope, Model 592 Speed Tester. Ask to
see the complete line of SUPREME
equipment.

SUPREME

fune Testing = Clrcuit incorparates
proven and modernized emission circuit.
Checks tor short, |l.'.llil.f and noise
fests between ciemen
Power Supply—100- 133 vorts—s0s60
£¥cles, Special volru:el and fre-
Quencies an reques!

both

4.8/
e

INSTRUMENTS CORP., Greenwood, Miss., U.5.A.

THE AMERICAN STEEL EXPORT CO. Inc.,
347 Madison Ave,, New York 17, N, Y., US.A,
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Min,

Standard Resistance Current Service

Voltage Ohms Ma Yoltage
1.6 5 300.0 1.2
4.5 30 150.0 3.6
6.0 100 60.0 48
45.0 4,700 9.6 36.0
90.0 9,300 9.7 72.0

The table also gives the normal cur-
rent that is drawn from batteries un-
der load and the minimum service volt-
age. This voltage is 80 percent of the
normal value, and is the discard point.

WiLLiaM B. THORNE
St. John, N.B., Canada

REPLACEMENT TRANSFORMERS

Replacement power transformers
with 6.3-volt filaments are often hard to
find. Distributors sometimes have a
large stock of power transformers with
2.5-volt filament windings. These may
be used instead by connecting one side
and the center tap of the 2.5-volt wind-
ing in series—aiding with the 5-volt rec-
tifier winding to give 6.26 volts. Other
transformers are designed for use with
1.6-volt tubes. These can be made to give
the necessary filament voltage by con-
necting the 1.5-volt and 5-volt windings
in series. In either case, the rectifier
tube may be replaced with a 6Xb or
similar tube.

CARL G. BLANYER,
Houston, Texas

PROTECTING DRAWINGS

When constructing a piece of ap-
paratus from a schematic drawing
which you do not want marred and wish
to save, it will help if you cover the
diagram with a sheet of tracing paper
tacked to your workbench or held on a
clip board. In this way connections may
be crossed off on the tracing paper as
they are wired and the drawing will
remain clean. This is especially helpfual
when building several copies of the same
circuit, as the paper ean be changed
easily and always may be checked
against the original schematic.

PAT CLEMENS,
Columbus, Ohto

NEW SIGHT FOR MAGIC EYE

Life can be restored to electron-ray
indicator tubes such as 6U5, 6Gb, and
6E5, provided the filament is in good
condition. Rotate the tube slowly over
the flame of a candle for about 3 min-
utes and allow it to cool slowly in an
area free from cold drafts. The tube
will glow more brightly, though not as
brightly as a new tube.

Other types of tubes can be given a
new lease on life in the same manner.

JouN POTTER,
Lebanony-Conn,
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AN ECONOMY TRANSMITTER
(Continued from page 21)

!
on 1%-inch, low-less. forms. The 10- |
meter coil is 1%-inch in diameter and
may be mounted on am old tube base.

AMPLIFIER COIL TABLE ‘

WINDING
BAND TURNS WIRE SIZE SPACE
80 30 No. |6 en, 4 inch
40 20 No. 12 tin. inch
20 10 No. 12 tin. /g inch
15 8 No. 12 tin. inch
J0 ] No. 10 tin. 3 inch

These coils are center tapped and
wound on ceramic forms 2% inches in
diameter. The link coils L2 are wound
with well-insulated wire around the
center of L1. The number of turns is
adjusted to load the final amplifier
fully with a low-impedance line at-
tached. ‘

Phone operation

If low- or medium-mu tubes are used
in this circuit, they may be cathode-
modulated with only 20 watts of audio
power. Any conventional amplifier sup- |
plying this power may be used if its ,
output transformer has a 500-chm see-
ondary. This is connected in series with {
the filament center tap and ground as
shown in Fig. 2. If the audio quality is
mushy, the filament by-pass condensers
should be reduced to .003 or .002 uf. |

Any power supply capable of giving
the correct voltages with good regula-
tion may be used. Fig. 3 shows the one
actually employved with this transmitter.
Switeh S-1 is the exciter switeh, S-2 fila-
ment switch for high-voltage rectifiers
and S-3 the plate power switch. The
switches are interlocked so that high
voltage cannot be applied to the 866's |
till the filaments are hot. |

With a little ingenuity and a well-
stocked junk box, the average ham can
duplicate the performance of this rig at
similar or perhaps lower cost.

(Continued from page 38)

TRANSATLANTIC NEWS l

has shown that the ionization of the E-
layer—on which nighttime long-distance
medium-wave reception depends — is
maintained by the arrival of meteors
and meteoric dust in the upper at-
mosphere. Analysis of the radar echoes
shows that meteors and meteoric dust
would produce exactly the effects ob-
served. The work done also clears upl
another point which had up to now
never been satisfactorily explained.
Every dx fan knows by experience that
the behaviour of the E-layer is mueh
less liable to eccentricities in the lat-
ter part of the night. This is because,
wherever he may be, an observer is
after midnight on the forward side of
the earth as it moves along its orbit. |
When you walk fast through rain your |
face becomes wetter than your back be-
cause it is driving into the stream of
raindrops. Similarly the forward side of
the earth receives more meteors and
meteoric dust than the other and the
E-layer covering it is more strongly af-
fected by their arrival. |

RADIO-CRAFT MAY,
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ADJUSTABLE

v 1. Air-Cooled Perforated Shell

v 2. Larger Insulating Surface

v 3. Longer Life, Heavier Resistance Wire
v &, Exact Adjustments made

Lust Price $31.50 wn

BALLASTS

Exoct Duglicate

ALDC
ﬂemrm(e Tubes!

USE JFD TO REPLACE AC-DC RESISTANCE TUBES
BALLASTS Beginning with With Numbers Ending with
‘A" Ballasts | K, L, M, 8K, BL, 6 through 42 A,B,C,D,F,G,orH
or BM
"‘B" Ballasts | K, 1, M, BK, 8L, | 45 through 105 | A, B, C, D, F, G, H,
or 8M $1, 52, $3
| “'C’” Ballasts | AM 4 prongs 80 through 350 | R, R4, R8, L, L4, L8

nmus:qu

J.E.D. Manufacturing Co.

e ) 4118 Ft. Hamllton Parkway Brooklyn 19 N.Y.

LOOK!

SPEAKERS
5” Aahc‘ko S Magnet,
PM. s ror $7.00

A!nlco ) Magnnt

3125
‘|79

All other sizes in siock at money-
saving prices.

AUTO RADIO
SUPPLIES

4 PRONG Universal
non-sync. VIBRATORS.$I 39

Minimum order, &
;1.07

©OZ4 TUBES, each,

Mm‘mum order,
SPARK Plug SUPPRESSORS - 11
See our Catalog for full line of
auto aerials.

re

PHONO SUPPLIES

Phono Meotor & Turntable ... 53.3%
Crystal Pickup Arms 2.49
Webster No® 50 Changer.. 2117
Webster No. 56 Changer.. 26.8%
Webster No. 70 Changer 43.20

Free 52.50 permanent needle with
each changer.

Volume Controls
2 MEG.E275:5 s o

6for$3.25
5195

volume control

15 ASSQRTED YOLUME
AND TONE CONTROLS
{less switches) .

Money KITS Saving
Insulated Rasis-

100 fors, Va1 8 2 $1.95

20 a;:n%rr:;gor:"e 1.95

50 :A‘:cpautl:t;l:d)::s:rr':d 2.50

2023557104 T 00

20 Assorted Trimmers 1.00

1.F.'s 455 XC. 45
WIRE

400 ft. (approx.) of

wire in assorted colors
stranded in 2 to 4 feet ggc
per pkg.

lengths,

! BUY!

CONDENSERS
Tubular Paper (600 V. Test)
Mig. Price Ea. Per 100
01 .09 § 6.50
.02 .08 6.50
.05 .10 8.00
A A2 9.00
25 A7 13.50
.001 .08 6.50
.002 .08 6.50
.06s .08 6.50
006 .08 6.50
.26 22.50
(L] Illmols" Electrolytics
mid. vOoC Price
10 25 .25
100 25v .55
73 S0v .38
16 150v .35
20 150v .38
24 150v 38
30 150v .40
S0 150v 50
8 450y .38
10 450v X ]
16 450v 155
20 450v .60
40 450v .88
100 15v 49
“fllinocis’ Duals
16-16 150v .58
20-20 150v .45
30-30 150v .70
40-20 150v .70
50-30 150w 76
8.8 450v 85
0. 10 450y /i)
20-20-20  150v 99

10% discount on all electrolytics it
purchased in lots of or more.
Mica Condensers. all sizes, Bc each.

Model 965 McMurdo Siiver
Sigmal Tracer

Model 900 Yomax ...

Model 450 Superior Tube Tes’el‘

TEST EQUIPMENT

Model 670 Superior Yoltohmmeter .
“SPARX™

and gauges, solid &
121bs.

SURPLUS
RADIO PARTS

$2.00

for repairmon. amateurs. and experi-
condensers. reskstors. transformers.
ete. An outstanding bargain

.$28.40
A Gold mine of parts
_. 3990 menters . . . seckets.
59.85 coils. hardware. wire. ete..
....... 39.50 {Pay small express charges on recelpt.)

ELECTRONIC PARTS, Inc.

1947

in usable parts! Send $2.00 eash. check or M. 0. today'

Minlmum Order 53.00—202, with Order, Balance C.0.D.—WRITE FOR CATALOG.

522 W. Randolph
hicago 6, Il1.
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NEWARK HAS

BARGAINS THAN EVER

‘):Pm' Model — Plays
10* ond 127 records. A l\urd:,‘
dependable record changer“m‘
o remorkebly low price

means bigaerl prafits l::r
sorvicemen. 110 volts AC.

Limited Quontity- A won-

derful buy 51195

SINGLE B

switch, 2:??»' ? o
f gINGlE BOX _ p

J 1. Siwire conn
$rips. Poryg olone

of ONLY...

‘wirg cables,

ush Buttan, ;
ectors ond ge
worth twice o

MORE RADIO
BEFORE

“T.39¢ |
¢h "‘-‘Guenq ] ’

®ral terming|
¥ much, Only

with an,
Only,

bove, by

byzzen,

39¢

NEW YORK
Offices & Worehouse
242 W.55h 51, N.Y.19

a R
50% mz:"“; Qrders
itk lm"““‘ ot
full g0, Chot-
. 1¢

Chong®

NEW

ELECTRIC COMPANY. ixc

New York City Stores: 115-17 W. 45th St. & 212 Fulton St.

121§ .75 &J4 $1.50 | 250TH $9.00 | 808 $3.00 | 8308 $5.25 | 872A/872 2.25]| 958A $ .75 |
TN2TA .20 | 10Y 1.50 [ 304TH 12,00 | 809 1.50 [ 832A 4.05 | 884 J5| 95¢9 75
1N23 .20 | AISTG 1.95( 3047L 3.75{810 2,63 |836 1.50 | 921 I5| 1616
2AP1 2.25 [ 7510 2.25}715C 33.00 | 811 1.95 837 3.38 | 922 3] 1619
2Ca0 2.63 | VRSO .75 | 800 2.25 | 813 6,75 | 838 3.75 | 923 .45 [ 1624
2C44 1.50 | 100TH 4.13 | 801A 1.73 | 814 4.50 | 843 75 | 927 1.05 | 1625
2021 .60 | VR105 .75 | 802 1.58 | 815 2.25 | 845W 3.75.| 931A 1.88 ]| 1626
2X2/879 .90 | VR150 .75 | 803 ©.00 | 816 .60 | 860 3.00 | 954 75| 1829
Jarl 3.00 | 208A 60.00 | 804 6.75 | 826 2.25 | 861- 20.00 | 955 752051
5AP1 9.00 F 211 1.13 | 805 3.75 | 828 9.00 | 864 .60 | 95% .75 | 8005
QAKS 90 ) 217C  7.50 | 807 1.05 | 8298 3.00 | 865 1.59 957 75| 8016
1 E o PR
PHONE and MICROPHONE ASSEMBLY oo 14y,
“aclalie/
Dynamlc type, adaptable far code practice sets, HAl“an"E
mabile eauipment, PA system:, home record- S-38 compl, RS
ing, etc. Mike handset with 50.obhms Impedonce. $-40 P Plete £47 50
Mike and Phones terminate in 5.wire male SX.gq mpler 59'5
plug, 3 1. cord with femole receptacle facili. i 1) IR SO T -50
tates disconnection, Special Value ‘195 -
L0 [ ]| T — -
A rare bargainl Brand New, High Fidality, 4,
Fomous Make ¢rystal pickup. Featherweight, supply 67.50
Tongent Head, 7 mounting center. 99 Ham )
While they lost, only ... _ sl HQ-12¢x ta::relllajno
o MAIL DROERS FILLED FROM EITHER NEW YORK CITY OR CHICAGD Pan :‘ camplese 96'70
» . . a 5
o Write: 242-F W. 55t St,, N.Y.C. OR 323-F W. Madison $t.,Chicag0 | Supremeper, ® =r-- 9950
elransmine, 450.00
aquit®?

CHICAGO

323 W. Madison St
Chicago 6, II1.

ATTENTION Amateurs- |
Experimenters-nventors

Cut your cost on radio sup-
plies and equipment in half.
Clip coupon today.

Hundreds of “*hard to get’® war
surplus items along with tho best
in standard brand equipment—all
at great savings to Yow. ILet us
know your particular requirements.
IMMEDIATE DELIVERY.

SEND THIS COUPON TO
rrrrr ety g
NlAGARAcRAblo

SUPPLY CORP.

160 Greenwich St.,
New vork 6. N. Y.

Namo

Address

city ...

Call. No:
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A WATER WATTMETER

Accurate microwave measurement
with a high-frequency water calo-
rimeter, which indicates r.f. power in
terms of temperature rise of water
through which v.h.f. waves are passed,
is revealed by the Polytechnic Institute
of Brooklyn.

The newly-invented .device is im-
portant with the increasing use of very
high frequency radiatien in airplane ap-
proach-control, television, radar, and
frequency modulation broadcasting.

It will enable engineers to improve
the design of high-frequency equipment
for specific distances because it ac-
curately measures the power of the
rediation.

RADIO-CRAFT

KING OF TUBE CHECKERS
(Continued from page 22)

units are designed to provide a maxi-

| mum of 100,000 volts and 1 ampere.

In switching “such high voltages, it
was necessary to develop a special
means of applying and disconnecting the
power to the tube under test. This unit
consists of a double-sphere gap. The
spheres are adjustable to obtain the de-
sired voltage breakdown value. The trig-
gering voltage for this sphere-gap
switch is obtained from a separate recti-
fier unit which provides approximately
50 kilovolts to the center sphere to ini-
tiate the arc discharge.

During the operating cycle the are is
turned on and off at 60-cycle and ap-
proximately 1000-cycle rates. After the
arc is initiated by the triggering gap,
it will continue as long as voltage is
applied. To stop the arc discharge and
remove voltage from the tube, a stream

.of high-pressure air is directed at the

sphere gap by an automatic switch at
the instant it is desired to remove volt~
age,

All these high-power ares of course
develop an excessive din. To reduce the
noise as much as possible, a special
soundproof box is mounted around the
sphere-gap. The high-voltage supply to
this test equipment has a solid metal
enclosure installed to protect the op-
erating personnel from harmful X rays
originating from the rectifier tubes. The
maximum number of safety devices
must be installed for the protection of
the operator.

EFFICIENT TEST AND REPAIR
BENCH
(Continued from page 22)

the rear. Four duplex receptacles in the
base of the insfrument panel have been
placed in the most logical positions. The
soldering iron plugs into an outlet un-
der the working surface so the iron
can be used anywhere on the unit with-
out dragging the cord under or over ob-
stacles. Outlets in the rear of the panel
for instruments bring up the total to
eight. All wirlng is shielded and can be
grounded.

b. Last but by far the least of our
problems is to incorporate all of these
ideas into an attractive piece of equip-
ment. The Ser-V-Lux is a smooth,
streamlined, custom-built unit, finished
in a soft white duco set off with satin
finished aluminum trim and hardware.

We have used two of these units for
eighteen months in an actual radio serv-
ice business, and the results are beyond
expectation. Business has increased and
the comments of customers are highly
satisfying.

[ ]

More than 800,000,000 phonogtaph
records were manufactured in 1946,
according to Wm. O. Speed of Audio
Devices, Ine. This figure, Mr. Speed
says, triples the pre-war output. He
predicts a larger output for 1947.

for MAY, 1947
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PROMPY SERVICE ON ALL Minimum Order $2.00—20% Depostt Required on all
BPEAKER AND PHONO PICK- Y orders. Pleass Add SuMcisnt Postage. WRITE
UP- REPAIRS DEPT. RC-5.
it e e e L B A En UN YA . i e e e e e
DE YOK L
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a hillside. The idea of making the whole
laborious journey again was heart-
breaking. He decided to ask for help
through his radio, which had come
through unscathed. He contacted head-
quarters, and planes were sent to bis-
cuit-bomb him with supplies, with
which he was able to finish the job.
There are two control stations. At
Mount Stromlo, the Commonwealth So-
lar Observatory, is a small 50-watt
transmitter, keeping constant touch
with the widely-spread forest patrols.
A b00-watt station in Canberra controls
Mount Stromlo and also keeps in touch
with the engineers maintaining roads
and bridges and with all the vehicles
that work about the town itself.

The main control station

The network call sign is VJA6, and
control is carried on from the Canberra
power station, some hundreds of yards
from the main transmitter, to which it
is connected by remote control. The
main transmitter is a crystal-controlled
unit, operating on 2.86 megacycles, and
consists of a 6L6 oscillator, link-coupled
to two 805’s, link-coupled to tuned feed-
ers, current feeding a full-wave antenna
approximately 120 feet in height.

The 805’s are operating under 1,580-
volt plate-modulated conditions, and
have no difficulty in putting a 500-watt
signal on the air. Filaments are in
“stand-by” at all times, permitting im-
mediate operation by remote control at
the power station. The modulated out-
put is obtained from two B05’s in class-

RADIO-CRAFT for MAY,

CANBERRA’S MOBILE RADIOS
(Continued from page 34)

B, working in 1250-volt conditions. Pow-
er supply is from the mains.

The main receiver has a ecrystal-con-
trolled oscillator frequency and uses
the transmitter antenna. The output
can be switched from the speaker to a
T-filter network (1000 cycles), operat-
ing an electric relay and bell-call sys-
tem. This power supply also comes from
the mains.

Cars carry a transceiver unit, whose
transmitter sections consist of an 1F5
crystal oscillator {2.86 megacycles), ca-
pacity-coupled to a plate-modulated,
shunt-neutralized twin triode, 1J5G,
used as a single triode. There are ap-
proximately 200 volts at the plates, and
the output is approximately 2 watts.

The modulator section consists of a
carbon microphone feeding a 1F5b, and
transformer-coupled to a 1J6G in class-
B, working at about 160 volts. A 1,000-
cycle generator is incorpor- .
ated, to permit transmission
of the call note.

The receiver section is
crystal-controlled and has a
reflexed i.f. stage and grid-
leak detector, with a 1F5
operating at around 150
volts, driving a midget
speaker. The power supply
of the whole transceiver is
from a 6-volt storage bat-
tery and a vibrator.

3'PM SPKR
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The cars have fishing-rod aerials for
general use. These give satisfaction up
to approximately twelve miles, after
which it is necessary to use the section-
alized thirty-foot pole provided, which
permits operation over a distance of
fifty miles.

CODE OSCILLATOR
Presented herewith is a circuit of a
code-practice oscillator that can be used
with a speaker or several pairs of head-
phones. It uses the amplifier section of a
117N7 as a Hartley oscillator, using a
push-pull output transformer as the
inductance. A l-megohm variable grid
leak provides variable tone contiol. No
volume control is used on the speaker,
but one may be added if desired. Jacks
are provided for several pairs of phones,
which are connected in parallel. A vol-
ume contro! in the output circuit sets
the volume level to the phones.
CALVIN SMITH,
North Troy, N. Y.
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ONLY
L4 5 Meter | S 49
SHORT WAVE XMTRS.

Less mike, Batteries

(72.2 Mc)
and  Antenna

XMTR and Tube Only

One 114 volt dry cell and 872 volts of B operates
it. Just attach ci.pele. key or mike, connect the bat-
teries and It's ready to use. Siima) Corps spec wired
with silvered wire., miea conaensers, and prect.
slon reelstors, Highly stable circyit with Lo.Loss sil
vered snductance. (Adjustable padder.} Schematic sup-
plied. Converts to ‘wnlkie-talkfe and Ham bands.
Weirhs less than a pound. Shirned by express only.
No C.0.D."s. No Parcel Post. A sacrifice at only $3.49.
Postal or exPress Money order or certified chock.

NEWARK SURPLUS MATERIALS CO.

324 Plane St, Deot. €. Newark 2. N.J.

AMPLIFIER

For Call System or
Pheno. Amplifier

$2.95

® Complete with tubes ® Compact—wired
® Ready to Operata ® Uses 35Z5—50L6.

N. J. INDUSTRIAL CO.

309 ELM ST. NEWARK 5, N. ).

Coast-to-coast television will become
a reality before the end of 1948, say
Bell Telephone engineers, who report
that nearly three-quarters of their
transcontinental co-axial cable is “under

SEND STAMP FOR GIANT CATALOG!

ground.”
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. . GE LB530
If the battery charges too slowly or
refuses to take a charge, check the con-
trol switch for high-resistance contacts
in the a.c. or charge positions. Poor eon-
tacts here will hamper eharging action.
Replace the switch or clean and tightén
its eontacts.
OrTr0 WOOLLEY
Colo. Springs, Colo.

. STROMBERG &5 and 66
In these and other Stromberg-Carlson
models using wired remote-tuning sys-
tems, the armature of the on-off relay
on the main chassis sometimes sticks
because of residual magnetism in the
cores. To restore operation, remove the
coils and file down the cores so that
there will be a 1/32-to 1/16-inch air gap
between them and the armature, which
will then rest on the insulating washers.
File the faces at an angle so that they
will be parallel to the armature. This
will not shorten the core too much,
WiLLiaM Forp, JRr.,
Chicago, Illm’/ls

(If troubled with residual magnetism,
why not demagnetize the core in an a.c.
field?7—Editor)

. ... G.E. MODEL TC-3 TUBE TESTER

In the January 1947 issue of RaADIO-
CRAFT there was a Technote regarding
the tube short indications given on the
Model TC-3 and TC-3P tube testers.
This is a situation which has arisen with
the development of newer tubes having
a high plate-to-cathode capacity.

The model TC-3 tube checker was
originally engineered for high sensi-
tivity on the four short test positions.
Because of this high sensitivity, tubes
with Very slight base or interelectrode
leakage will, at times, indicate a direct
“shorted” condition. For all practical
purposes, however, these same tubes will
perform satisfactorily in the average
radio receiver,

If it is desired to reduce the sensitiv-
ity of the short test in the Model TC-3,
the following modification may be made:

Withdraw the equipment from the
case by removing the twelve nickel-
plated screws from the edges of the
panel. Solder a l-megohm, %-watt re-
sistor directly across the tubular paper
condenser which is wired to the test
switch. The capacity of this condenser
varies in different production models
from .01 to .005 uf but it should be
easily located since it is the only tubular
condenser on the test switch. Replace
the equipment in the case.

This modification will cause the
“short” indicator to glow with a re-
sistance of approximately 250,000 chms
or less present in tested tubes, Key posi-
tions and index settings will not be af-
fected by this modification,

R. H. RupoLPH,

General Electric Co.
MAY, T947
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SPEEDY A.C.-D.C. |
SERVICING
{Continued from page 28)

Leaky or noisy by-pass condensersi
can be found by moving them around
while the set is operating. This may be
best done with an orange stick or in-
sulated rod. (A screw driver might slip
off and cause a short.) Any condenser

L boor 10005 j_.oc j..u J.s

il

e

Fig. 3—Substitution box for r.f. capacities.

that causes the slightest noise should
be replaced.

Checking the volume control

Volume control trouble is one of the
easiest faults to find. Move the knob
up and down. If the control is faulty,
there will be a noisy burst from the
speaker. Turn -the knob slowly, from
minimem to  maximum  position.
Scratching noise, or points where the
set cuts out completely, may be noticed.

If you think that the contrel is the
cause of the set being completely dead,
connect “hot” and center lugs. If the set
begins to play when the control is shunt-
ed, you know that it is open. This test
works for most circuits, but fails for
some.

Quick resistor tests

Someone has said, “There is only one
simple way of testing a resistor—with
a multirange ochmmeter.” Here is an-
other quick, very effective, method of
testing the small resistors in a set. The
set is turned on and a station tuned in.
The leads of a multimeter, turned to
the highest d.c. voltage range, are put
across the suspected resistor. The volt-
age selector switch is turned down the
scale, stopping at each position to note

ANY R.R, 1LF, ‘?‘R Af. TRANSFORMER

Fig. 4—A quick check method for r.f. coils.

if there is any improvement in the set’s
performance. Of course the meter is
watched to see that it is not driven off
scale.

This test is the same as the substi-
tution method. The various resistors of
the multlineter are shunted across the
resistor in question.

Open or shorted coils
Much time is used up checking r.f.,
a.f., and i.f. coils for continuity or wind-
ing resistance with an ohmmeter.
Here is a faster way of finding the
trouble, one that actually shows the
working condition of the coil instantly.

RADIO-CRAFT for MAY,

PREMIER
SIGNAL GENERATOR

NEW! EXCLUSIVE! BAND SPREAD DIAL.
AWAY OUT IN FRONT and UP ON TOP
.this brand-new PREMIER SIGNAL
GENERATOR is in demand from COAST to
COAST
CHOCK-FULL of super-features usually
found only in the most expensive units,
PREMIER is an outstanding value.
NO OTHER low priced signal Zenerator has
the famous MICROMASTER BAND SPREAD
DIAL. Total scale length approximately 60
inchea. Spring loaded drive eliminates all
backlash. and result is split-cycle tuning.
BANDS: 75 Ke to 50 Mc on FUNDA-
MENTALS. 46 to 160 Me on powerful 3rd
harmonic.
400 CYCLE Pure sine wave Audio Signal.
FOUR BTEP. ladder type, accurately cali-
brated Attenuator.
COMPLETE LINE FILTER,
TRIPLE SHIELDING throurhout. Leakage
is reduced to the absolute minimum.
ACCURACY., Better than 1%.
In stock now for immediate delivery.

complete with $54 50 NET

coaxial
Manufactured by
Premier Electronic Lahoratories
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Your finger serves as the test in-
strument. Be very careful not to touch
more than one part of the circuit at a
time. It is especially important to watch
the other hand. It should not contact
the chassis or any other part of the set.
There is danger of shock. Touch the
moistened finger to the grid of the tube
following the coil under test. If the
circuit is working properly between that
point and the speaker, a loud, clear ¢lick
will be heard. Next touch the primary
terminal of the coil, the one connected
to the plate of the preceding tube. A
loud, clear click here indicates that the
coil is working perfectly. Refer to Fig.
4 for the points to be touched.

In a.c.-d.c. midgets with dynamic
speakers an open field coil often causes

1947

trouble. It is an easy matter to check the
field strength. Hold a small screw driver
in front of the cone, within about %
ineh of the pole piece. If the screw
driver is strongly attracted, the field
coil is O.K.

One of the best ways to check a mmag-
netic speaker is to have a small test
speaker with long flexible leads mounted
on the service bench. If small alligator
clips are provided on the leads, the test
speaker can be connected quickly in
parallel with the one in the set. The set
speaker cone can be held in tightly with
the hand to prevent it from operating.

Common sense is the greatest aid to
speedy servicing. Note symptoms and
make first the tests which seeni most
likely to apply in the particular case.
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series ore rolling off the press. The two

Jatest—deseribed below—Ilike the others, |

give you the most recent, reliable tech-
nical information and ure as modern
in appearance as 1947 radios and care,
The type is fresh, clear-cut, easy to read.
The books are bound in flexible covers,
smartly designed. In short, everything
connected with these volumes is up-to-
the-minute and practical to the nth de-
gree. You'll find them constructive helps
in building up your knowledge of radio.

NO. 31 RADIO QUESTIONS
AND ANSWERS

Here are the answers to questions most
frequently asked of the “‘Question Box”
editor of RADIO-CRAFT. The material
selected is well diversified und chosen for
practical applieation to workaday prob-
lems. Circuit diagrams are supplied with
the answers,

NO. 35 AMATEUR RADIO |

BUILDER’S GUIDE

A book for the amateur operator who |

builds his own. Practical and down-to-
earth, it tells you how to build trans-

mitters, receivers, and other ham gear. |

Oonstruction data on a 430-mc_trans-
mitter, an HK-24G c.w. transmitter, a
miniature communications receiver, an
acorn-tube preamplifier, and many others.
Whether you're an amateur now, or just
studying for your ticket, vou'll want
this bools. |
SEE YOUR DEALER
IF HE CAN'T SUPPLY YOU. USE COUPON

RADCRAFT PUBLICATIONS, Dept. 47

! by guickly ing troubles! This great
boo‘l 2 e

TELEVISION FOR TODAY
(Continued from page 69)

eration is limited. In a sense, the rela-
tively poor regulation is advantageous,
since it decreases the possibility of fatal
injury to anyone accidentally touching
the high-voltage terminals. For the
serviceman, it is suggested that the fol-
lowing be committed to memory:

All high voltages must be turned off
before any work is done on a television
receiver. High-voltage terminals do not
have to be touched to prove fatal; the
voltage can span small distances. The
only safe method of repairing a high-
voltage unit is by substituting compo-
nents or by resistance measurements.

NEW PIEZO CRYSTAL

In past years the use of quartz and
Rochelle salt crystals has been well
established and is now well-known. A
new crystal known as ADP (ammonium
dihydrogen phosphate) has been used
in some war-time electronic devices.

The new crystal is free from non-
linear response and hysteresis effects
and is unusually stable with tempera-
ture, often a weakness of piezoelectric
crystals. Furthermore, it cannot dehy-
drate like Rochelle salt.

ADP is stable at temperatures as
high as 100°C as contrasted with the
limit of 56°C for Rochelle salt. It is also
effective at low temperatures, although
it shatters at the extreme low of —125°C.
In the normal range, ADP has a larger
electromechanical coupling than other

Two more titles in this popular new |orystals, a measure of its effectiveness.
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(Continued from page 35)

“TAB”
New Guaranteed ElectronicParts

That’s A Buy

RLoeatlon Station  Frea. Sehedute
Santa Clara COH! 6.450 0700 to 2345 VACUUM CONDENSER _ 100- RCA 808 JAN-CRC New G'd fl.
9 4 Amp/28 7.5V dnmp, piate 1500V/200 watta
GI‘JBE'X(':X‘E coxa RGeSt 2 Llslo};g‘l;e svli." 0. ll))‘l)mcn':lgx?s u-;::l“ 'gln_lanél:;;al_l l;‘ﬁnutpﬁnc.fx SRU';{S-“@
Willemstad PICI  7.250 %igg to 1230; 1830 to D Terminals special $4.95 for "$s, with  sockets " &
- o . DAL+ TH e A . $S.
DENMARK E ’I‘elevlahn Pulss  Transt for
nomple'?:]é:ag 0ZF 9.520 1330 to 1800 ) ABTOTT e, ) 22»;‘5 1.49
M 16#x12% Fibro . w443 3:00
REPUBLIC £ Power nth'ﬁ,. "t
Cludad Trulllo HIIN  0.240 1800 to 2230 B5&50W, B for ....... 4.95
i 310 1800 to 2255  ° 4 : WESTON 796 Omx, Ciso 834"
Cludad Truiille HIIZ 6. A S e
Monsignor Nouel H12T  6.480 1800 to 2400 % MFGERED by G.E. or cquiv. Sq-2 Combar = l
Santiado HIlA 6.190 1800 10 180D IR
s Foyenea E OIL CONDENSERS
k 1800 2 . Amfd/50WVDC, ten for .... 2.00
ﬁsczlg gil)go 1800 :: 2?8 - 10med /600w VDC, two. for .. 2.50
Bulto HEIB 6280 1800 to 2230 - 20mid/G0OWVDC, fwo for ' 3% .-
LH o4 9.960 0545 o 0315: 1200 to o oYy Trrdrssoweer & 215" B'C OneditHamp ... .
Quito HCIB 2930 L Gl " 1.90 GE METER 244" B'C Flve Amp R¥ .
Ovl_FOF oy = o St g . e
Quite HC)B 12.440 0600 to 1000: 1400 to Tubular  0.1mfd/B0OWVDE, s
2330: Bundays., 0700 to en_ fOr gk ed.iend .. 2.20 Fh
o 17ty 1o 200 TR O :
Qulte Hcig 15.110 0500 to 1200; 1330 to 3mfd/330VAC/1000W VDG, GERyranol .00 0 1325 4.99
, 2230 ¢mm/aaov,\t:/moow1 DC. CD ' 2 om -2
‘GYPT . ooan g T gtRER AOT S8 sk s (_‘: ...... ]‘ . 2: s 4.9%
Calro JGPR, | TASOIIBN0, 5;00" oalete é%%aaov%.o?\?m&wn Reegree et a3s DAVEN 13CKT sw ‘28PDT/3SEDT/dspde BV .79
= 3mfd /2000WVDC. AvxaWst. two for . _5.00 VOM ELECTRONIC SC 1.107.F COMP 19.93
Caire sux 7.860 1200 to 1600 2mid/5000WVDC, CD, to for . 23,50 WE MIKE DYNAMIC 50° CADLE & XD .12 ‘5.
ENGLAND 807 JAN GTD NEW 2 for ; .00 GE DOOR INTERLOCK SAFETY SWITCH. 2 28
London GRR  6.070 2300 1o 0030 829/3E20 Boxed Gud Ne 2.90 05, [oysvls s g bdmd ol £ 3 papRialspds e 1.
L GS 6,110 1500 to 1745; 1900 to PL Bexed JAN New Gid & Socket . 2.99 200k|: DC-15A STAN'DARDS 200kc pus m'er oo
ondon L 0030 SBP1-5CP1 NeW GUd 1o veseunsnss 3l95 minus  10CY .10 av...os K
030 p 2C26 Boxed New 10Watt UUHF 2 . 1.50 sc, A27 mwom ANTENNA TNEW W7
London GRw  6.150 ;Hg “2,331(?0106 éggg to W.E. 7084 UUNF Door Know Tute New ' 505 [ “Suf@0 FHAVTOM ANTENNA sang foele (295
London GRM 7120 1145 to 1215 1445 to
151 2mfd /5500WVDC( Wst INERTEEN 8.C, [TUNING UNIT BC-T46A&2XTALS
o 2mfd/12500WVDC, Wst ....... FT243 L5 A% sulieedlillse ue ¢ de i AlS: 1.00
London Gsw 7.230 ﬁgg },‘303“1‘,506?51 %mo 1mfd/25000WYDC Wt INERTEEN SPRAGUE 10Mog TENKV MBGOMAX MFAI 1.75
to 0730; 0745 10 0000; | [l 3mii/GoowvDe PR Tor oL ] Rrmitiar it B lhatinte Soictmee, 106 for 339
1045 to 1130; 1230 to 0.5&0.5mfd /600WVDC. Bathtub. 5 for | t 20 for iles
1430; 1530 to 1715 0.140. 1mid /600 WVDC. Bathtub. 5 for . . 1.28
London awl 7.250 0.254&0.25&0. aamld/uo WVDC. mtmu tch ;;;
London GsU 7.260 0030 to 0200: 0830 to 0.7 St B0 WVDE  Tabin. s, tor k) sodff:ts %Lﬁegr?on‘:s%gnczgm le)nuh!":! for 'l'r-mr .
0045 0700 to 0800 0BL3 0 . 10 for , FUUEr. AISE TL o vverosnanscanss 3.49
to 0800; 1045 to 1300; .OSmrd/molded‘GOOW\PDC paper. 10 16r - Transf line to line 500. 333.250, 200, 125
1320 to 1700; 2345 to 038.05mId/300WVDC oll. 15 for ... [ 0 2700 50ohma plus’ over minus’ 108 Cased
2400 WVDC mold T. or .. . «aaa 3
. d/200WVDC molded 4 PR 1] SPDT
Lendon GRJ  7.320 0000 to 0015: 0645 to G Tenfa/400WVDE motded bsr 1o et 178 W e e e 1 vl
el tﬂgg. ‘134.)131?513115330 - 258.254.95mfd/400WVDC. Bathtub. 5 for 1.00 Blas 'l‘rlns 90, BO, 70V lAm‘D c.sed GE ... 2.98
London GSC 15 : - 2 nitd
1415 1480 10 1530; 1815 GR VARIAC 200CU/860Watl. New....$14.95 10 . 8.90
‘to 2300; 2343 to 0030 TRANSTAT 88t0132V/18.2A-110V, New 26.50 q ST T
Londcn GRY  9.600 1230 to, 1600: 1800 to BL%wFs;ls *L.N. 15V /soey Du.u 200 BREE 180
H 0°0080 I N CU/ETIMI o L M ariicibmnii 44 oie Loyt ew. for §.iece “
London GWQ 8.620 0045 to 01T0: 0200 to
0300; 0800 to 0630: 0700 | M | ~ & 12V/3A New Navy PMAeld ........ = «C—! -
o 1400:" 1015 tn D¥NAMOYOR Tad T gt 1.85 o F eniaies. - ¥altuges Tet Eul
1700 to 2030 RELAY TIME DELAY I(I5V/10Amp.. (.49 ment Inpt 343Watts 117.5V GDcy Gontains 4Fil
London GvZz 8.840 '1)1!38"108035?3:22135000 o NEON SIGLITE V4/6T Dual Tel Plug. 1.00 & Plate Trans Chokes efc. Trans-Recelver Ant.
180030 2230 @ | 3 for .. .. o . Mod, Os-
London GRH  9.820 1215 io 1600; 1700 to PRECISION [9/0nemeg fesistors, 3 for 2.45 o s i v AR O
clllator -Rang up
2300 SHALLCROSS TEN POINT DECADE s ThnlnG 1 E FroTs el
s e gsgo s SYITCH) caman. i g:ﬂ?:;er\::i a& MT-DI‘!Mc "'TXGB""%rm ;49 a5
900 1000 to 1130 1145 : d
o Eel0 A inal G0 83 d“a’gngn-r“ ";-u?rui “10 ‘ror. ! sa.;g VIBROPACK & STORAGE BATTERY, NFW
3 3 u ¥ ’
Lenday GVIVEREETID 0600.“’ LR (1 0.1 mra/1000WVDe, § for . 0. ! 1700 4V740KH.50Y Output 136V/30ma. IV /375
LoAg SAmOus Roatr) 60 0 ma/1.5v/200ma 7.5V/20ma. NAVY MAN-
to 2230; 2300 to 00 o1 1 UAL, NEW COMPETE TBY ......,.... 9.93
London GSD 11.750 1215 to 1600: 1615 to h OScn.Loscopr 27 KIT amp1 includes Tranat
1200 Pri 378VCT/110ma. 132V,
Lendon GSN 11.820 2200 to 0030; 0100 to 5w:u\ 2 BVv/3.254 . 6.3V/2:75A.  New
- . e, (5 5Y3GT Rect 2VIGRect.
?3026310030 to 1430; 1700 -0 1mfd g-gg Mﬁﬁn (L‘(Sidot) ‘e 0 gnéiri’nlér'.ok;'f“iﬁo“:;ﬁ supply Complete 16,59
000V 1 CTAB PRICE & o oheenninn s wmai E
London GVX 11930 0315 to 0530: 0600 to gctwmﬂr:mfm 10000V Mica. vs42) & SANGAMO 'G3 4,98 FO"(;(A)gO P}\‘[ggrmmcu RECORDER  wiih
0638‘;0%700 to 0730; 0745 ooo:gﬁa'zoooo Eﬂ; AV 'xnuo 404 Mica §'§° L1" ovt'sggg Motor- Moch & Elect Record- R
to e ] R (B200) ... wy Yone 3 wn o s b mrend 3 I
: 1700 to ! B CONDFNSER KIT Bilver&Mica. 30 for ...... 2 Tube N C rg Two fi »  5.98
Lendon IR B ERAD SO 8 THID o e 50 (%-%:LAIT&T oasl\v: rv&_g’?v‘g e Gavs 893
London GWG 15.110 0000 to 0400: 06800 to /2000VDC] Rimeriiaamanas 5 g5 5wl 08 oo .95 SNAME Lo L MU e ’
1015: 1100 to 1313; 1500 1625 ( 07) Boxed New 2 for ... 1.30 MAZDA #323/3V/100ma (LP$1.85} Four for 1.00
446A/2C40 Lighthouse Tube rLP$13 50) «.. 2.85 Mozda 249 Minbay 2v;00ma (15¢) 10 for.. 1.00
London GSO 15180 t:'?mbsotou 1200; 1230 to 936, B57, 9558A. B5D & Socket ca 90 NE 13851 Noon Glolanip 1 /25Wntt 10 for.
1745 i
London GSI 15260 0400 to 0430; 1030 to Y NCHRONOUS
RATBOT TLOUR.
London GWR 15.300 0400 to 0800: 1045 to 0‘1‘0 60 4;
1330: 1400 to 2430; 1700 mv 24RI'M ‘3’. 3
to .1800 SWITCH. EXCEL:
London GSP 15310 2345 to 0030; 0100 to L
- ; 0600 to H
to 1315: 1815 to 1845
London GRD 15450 0100 to 0500; 0800 to
0700 1700 to 1845
London GVP 17.700 Middle East beam, 0800
N T ;: lllzse.' l12?’1} todlﬁgo
ondon GRA - ew aland an us-
tralian beam, 0800 to A'u'rosvus BENDIX
0815 L e e R Brand new gov't sealed and Inspected packed In
London GVQ 17.730 OI100 to 0300: 0800 to overseas canf, s¥nchro-transmltters AC. i5v. 60
1215 ¢y. operation.” Continuous heavy duty. Preciston ae-
London GSG 17.790 New Zealand beam, 0500 | [ DR for ... ... curacy made for gun-fire control. Cost gov't $90
) to 1030 each. 5 Ihs. each. “TAB" speclal two for $14.95.
London GSV  17.810 ?laog to 0400; 0300 to * * * *
b Socket Two for
X R pt S e
ondon GVOD 18.080 1030 to 1245; 1300 to $1.49 TRANSE & CHOKES UTC. nsxmo‘n‘-'ééoo‘
1500 1UND _CHS00 .69 TET & Tap 1560VOr/00ma & T Cotiag
London GSH 21.470 0300 to 1215 HAM! & 2 2mfd/2000WVDC
Londen Gs) 21.530 Indlun beam, 0500 to | Jll _ Sockets 2 for ...... $2 Min. order FOB N.Y.C. Add Postage all Cnd-r;,&aﬂﬂsgﬂgrgs -$28.93
orders and 25%, deposit Worth 2-7230. Send .ﬂ?:; 101,)2120‘”5’0 coy s.08
London GST 21.530 1030 to 1180 g for catalog 99. Speclatists In international | 3 PRCE9% 0% o=
London GRZ 21.640 Central American beam, ATIONAL. .3 .80 |} Export, School, Collegs & Industrial trade. 15vH npt a.so0
o don GVT 21750 811‘38 'to %9500 RF_Chnke 20MH/5 OOmn Moneyback “TAB" Guarantee. mh;im‘mngggnm o
i 1130 JOS0RL AUTO TRAxSF 1'1'5/'13'6/170/1803’1 95 Amp 32.93 2V3 JAN BV Rect 16300V (53.40) 3 for . .s;.’;g
Lendon GSK  26.100 0615 to 1000 Vs PP 38000 RN ke B GG, ha. OCA JAN G New 886’2 for |1 133
® 15.5, 62, 250chm .95 S8Ar. SRac ey ove. 6J8, 9008 Now .., ..
urc, | 15’3’503""‘2‘%50'%?15"” Ry lggwm 8AG7, 8547, VRIOS. VR130 (LP83.20) 30¢
P . 128, 100, B9, 71 o BN 2 £0r ia-de ... @boiak e nmaan -

An American shortwave broadeast
foundatlon, financed largely by Federal
funds, is proposed by Secretary of State
Marshall to stimulate broadcasting to

foreign countries.
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§'ll Train You Quickly—at

Home—in Your Spare Time

—to Make More Money
in the Fastest Growing
Industry in the World!

Famous RADIO

PHYSICS COURSE
only ”5 i gt

it IS complete!

36 BIG COURSES
IN ONE!

FOR BEGINNERS!

No previous experience needed

Send coubon today! Examine Ghirardi's big,
972-page RADIO PHYSICS COURSE for five full
days. See how this one giant book at ONLY $5
can Kive you complete. basic training to pave the
way for a brilliant future in Television, Radio,
Frequency Modulation, Facsimile, Broadeasting,
Communication, Servicing, Industrial Electronics,
ete. Prove to yourself that training doesn’t need
to be expensive to be really good!

9 OUT OF 10 RA%0MencanT

BE WRONG!

Actuaily, this famous book has given more
people their start in Radio-Electronica than any
other book or ¢ourse ever published. On an ndunl
survey among 817 men already in radio, 724 of
them—9 OUT OF 10—answered that Ghirardi’s
RADIO PHYSICS COURSE is their choice as the
finest, easiest to understand training on the mar-
ket—apd- far better than any other book or
course they have ever seenl!

LEARN FAST!
LEARN RIGHT!

» « A8 fast as you can read!

You'll be pleasantly sur-
prised how RADIQ PHYSICS
COURSE helps you master
subfecte that other courses
make geem very complicated.
Btarting with Basie Flectricity
—over 300 pakes—It takes
you through the eutire Radle-
Elactronics field. Everything
1s made crystal elear. Nothtng
ip omitted or condensed. You
buy it for only £ comDiete—
ON OUR MONEY-BACK
GQUARANTEE. You progress
85 fasl as spare reading time
permits. Many students have
completed it In n.few weeks.
972 pages. 508 fllustrations
and 856 sell-test review ques-
sons make study doubly easy,
Rush coupon. You catinot losl

‘BORROW’
IT FOR
5 FULL
DAYS!

MAIL ORDER—Rush Coupon

Dept, RC-57, Murray Hill Books. Ine.,
232 Madisen Ave., New York 16. N- Y.
D_Fnelosed find 85 (S5.50 foreign) for Ghirardi’s
912 page RADIO PHYSICS GOUR. E book: or O_send

C.0.D. for S5 plus poOBLA| relgn C.0.D.’s).
In cither event, lt ot sallaﬂed l'. in understood 1
mny return book In 5 daye for complete refund of
my money.

Name

Address

City & Zone . State

MONEY-BACK GUARANTEE
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| in an inconspicuous spot will often

|

—ROTA-BASE

MULTI-STATION INTERCOMS
{Continued from page 33)

cable with the required number of con- |
duetors will do just as well. Twisting of |
the wires is unnecessary and shielding |
is an added expense that yields no ad-
vantage. (Other sound men may dispute
that statement.—Editor) |

For outdoors, the cloth-covered cable |
is not usable. Ideally, weatherproofed |
wire such as that used by the telephone |
company would be best, but, so far, the
author has never seen any multiwire
cable of that type. Practically the only
type available and feasible is rubber-
covered. Use the best grade, in which
each conductor is covered with color-
coded rubber, with a heavy over-all live-
rubber sheath. If there is a shield
beneath the sheath, use it as the common
lead, but if possible, save money by get-
ting unshielded cable with the proper
number of conductors.

Cable should be kept off the ground
as much as possible, since soil is chem-
ically bad for rubber. It can be sus-
pended between trees, but, if there is
any tendency for the tree to sway in the
wind, be sure to leave plenty of slack.
If it can be fastened along the top of a
high fence, that is ideal. Outdoor in-
stallation is tedious, and hazardous if
not done right, so run cable as much as
possible indoors.

Indoors, running the cable is just a
matter of keeping it out of sight and
possibility of damage as much as pos-
sible. If feasible, running it along
mouldings is better than on baseboards.
Vacuum cleaners, carpet sweepers, and
other such instruments are lethal to
cable if they tangle with it.

Methods of going through doors and
wmdows are varied. A hole right
through the window frame or doorjamb

suffice. One good tip is to find the tele-
phone cable, if possible, and follow it.
Usually, if the telephone cable is at all
large, the holes through which it travels
are large encugh to allow the intercom
cable to be squeezed through too. If it
is necessary to enlarge any. of these
holes slightly, use the utmost care, as
most telephone companies are singu-
larly unfriendly toward anyone who
damages their cable.

After the cable has been laid, it must
be connected to the junction boxes. Make
a tabulation of the code colors and as-
sign each a number, Connect each color
to the correspondingly numbered box
terminal. If the same type of cable is
used to connect each station to the junc-
tion box, the color code will be complete
for the whole installation.

Servicing intercoms is very easy. If a
station fails to operate, the first thing

NEW WANDY LAB. DIAL actunlly gives a ‘‘prong’’
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Amateurs, Experimenters,
Radio Servicemen

cess to the secrets of post-war television. Yision

Nowyou
s*eshave ac-

Research laboratories now brings you in Its
new series of television booklets complete and
detsiled plans for the construction of a 5- or
7-inch television-FM receiver! The plans in
these books incorporate all of the latest de-
sign features plus a detailed parts list. There
is no need to wade through textbooks to get
this necessary information. These booklets fur-
nish you with all of the information needed
for the constructlon of television receivers,
sweep alignment generator, etc.

At a new low price

NOW AVAILABLE 7! [o~ jox i

mand “Design and Construction of a Modera
5. or 7-inch TELEVISION RECEIVER' and ''De-
sign and Construction of a Visual-Alignment
SWEEP SIGNAL GENERATOR."

Each booklet contains: Many p.l%es of theory and
yr.-u:tlul deuon mlormalmn etailed lkch:hes‘
layo! s and

in add.tion. each bonklet Is furmshed ‘with an
11 x 17 Inch wall chart working diagram.

SPECIAL TELEVISION COIL
KIT Including 10 matched
coils for above Television
Receiver. Complete line of
TELEVISION AND FM
COILS—Write for particulars!

wnrr—00n

RADIO-CRAFT

#52, Kew Gardens 15, N. Y. l

(Check or Money Order): l

P.0. BOX
Enclosed s §....
Quantity:
Television Receiver Booklet at $1.75 ea.
Sweep Genecator Booklet at $1.75 sa.
. Television Coll Kit $4.85 ea

Name e

Address .
City Zone . . .
State Ty |

Order divect or through your local distributor!

MAY, 1947

I3
tor



nADIOMEN! Here’s the

Way to Bigger Pay

A Complete Practical Set of

ToTry7 Days

NOW — a new 1947 set
of prnctmal. ‘‘down to

earth” boo for the
m.sn who wants to get
ahead in RADIO and
realizes he must  know
modern radio and tele-
vision to handle a big-
ger job. "Applied Prac-
tical Radio™
radio worker the informsa-
tion he needs to advance in his
job or radio business. Yet, this
great set is written simple enough
for the beginner. This fs the only set of its kind
in America today.

APPLIED PRACTICAL RADIO
Tells All in 3 Handy Volumes

Here is practical, working knowledge of RADIO
as it is used TODAY-—trom
basic-princjples to latest
advances in Television. The
facts are holled down, in-
cluding the "know kow” to
censtruct, install and serv-
ice all types of Radio and

elevision apparatus.
Unique picture instructlon
method takes equipment
apart to show what makes
it work and bow to keep it
going.

FREE!

1 year of Con

sultation Service
& Tech Bulletins
included

Everything New in Raodio
Made Easy

The hundreds of interesting up-to-the.minute sub-
jects cover;lii im‘:‘l’ude F)l'e-

quency Modulation, .Tele-
Vision, Auto Radio, Public RMUEIELELIG
sdd‘rjesﬁecegynwnir gﬂ;\lrti- Set must earn 10

an ivers, Hig on P

auency and Short Wauve—  [AARSEUIRLELY
everything in radio today
from A to Z. Almoest 1000
pages with 600 1liustra-
tions and new diagrams.

Coyne sends money
back on ils return
ot end of | year

Send No Money-—See Books Free

Bt don’t take our word for what these great hooks can

¢o for ym—see them Yyoursell, Just fill in .coupon be

low and mail it tmluy. Coyne

sends you “APPLIED PRAC-

TICAL RADIO™ ‘io look ver Backed by
days you feel set

m!r(l){u;evef:mmz (Al Coyne School's

st return It ot our

f?p""“ l(md you owe nothing. 20dyear': °f
you keep the set you need i

pay only $3 after 7 edays and Ra IO.S op

£ per month (s¢6 coupon), You experience

an’t lose on this offer, 80 don't

delay—send that coupen NOW.

COYNE ELECTRICAL

SCHOOL
Divislon, Dept B7-Tt
CHICAGD 12, ILL.

Radlo

EDUCATIONAL BOOK PUBLISHING OIVISION.
gOYNE ELECTRICAL & RADIQ SCHOOL, Dept., $7-T1
.

S. Pauvlina st., Chicage 12,

Send Covne’n new 8.Volume Sot,
P“AC[']CAL RADTO" for F’RFI: ex'lmlmn:lon After 7
da I'll_either n.-lurn owe nothing. or pay
$3 and *3 & owmth u;m ‘\10 15 Orlilpl $0.75
canh ;prh-e in 7 da vu Inclu 1 (%mmna

o — i ——— —

";I:n Service. Teocnnical Bulletlns .md m to Guar-

NAME AGE

ADDRESS| o S5 i sealaohddhis s as 8 cvgudes 8 sk maonia .. (45 I

TOWN................ ZONE..,, STATE..,.... I

D Bonﬂ COD "1} pay pmn.mnn ‘%9, 75 L)lus éon
mo!

ney back guarantec aftes
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| must be gone over.

is to check whether the cable has been |
damaged, or the amplifier is bad. If the
tubes light, take a station from another
location and substitute it for the sus-
pected one. If it fails to work, the cable

To check the cable electrically, re-
move the plugs of all stations {rom their
junction boxes, and check terminals
with an ohmmeter for shorts. To find
opens quickly, short any two conductors
at one location and see if an ohmmeter
across the corresponding terminals of
another station shows the short. Re-
peat this until the trouble is located.

The amplifiers are much less com-
plicated than ordinary radios, and
servicing them is therefore a simpler
problem. Sinee there are very few com-
pcnents in any of them, the most
trouble will be found in tubes and filter
condensers. Always check the outgoing
cable connections in each amplifier unit.
If possible, “a miniature cable clamp
should have been used in assembling
them to keep the cable and a.c. cord
from being pulled.

A final touch, which will add a pro-
fessional air and inspire trust, is the
preparation of a small instruction
manual. Two pages or so will suffice.
Manipulation of the controls should be
explained clearly and inclusion of in-
formation about the privaecy and ver-

satility of the system is good advertising.

If the person who makes and installs
the system does not intend to service it,
a paragraph or two headed “For the
Serviceman” will help him1 understand
the units. A schematic of the amplifiers
and remotes should always be included,

| together with cabling information.

Speaking of advertising, it is always
a good idea to install a cable with |
enough conductors to accommodate the
maximum number of stations allowable
with a particular system, even though
that number may not be in use. In-
variably, purchasers are highly pleased
with intercoms after they become ac-
customed to using them, and often they
decide to add more stations. If the cable
is already large enough, it need only be
tapped or extended to add units, but if
not, entirely new cable will be needed.

CORRECTION

On the Question Box page of the Feb-
ruary 1947 issue the values of C1, C2
and C3, in the intruder alarm, were not
shown. C1 is a 1-uf paper condenser
with a working voltage of at least 450.
C2 and C3 are identical units connected
in a voltage dividing network. Each is
made by connecting a 500-uuf mica con-
denser in parallel with a B00-puf vari-
able trimmer. A 2-gang variable of large
capacity might be used for each of these.

We thank Mr. Lewis P. Lane, of Ojia,
| Calif., for calling our attention to the
om:tted values.

RADIO SERVICEMEN: SPECI‘LS

TUBES_SOLG. ISIS, 12%Q7, 125A7. Etc., 59%20"

TREBOR SPEAKERS '@ inch PM. Alhico 5. .. ,s .39
TREBOR SPEAKERS A- or 57 PM. .Alnlco 5 b .69
BY PASS COND. -.008. .01 .07
FILTER COND, 20-20 mld 150v. lwlll) :I(l for 4.40
MALLORY 10-10 450v, 20 28y, F.P 5
MALLORY 40.20 MFD. I80v. P.P. c«m .69
SPEAKER GRILLE currn-a Anst’d G7x6¥. . .49
DIAL CORD MIT—100 Ft. Asst’d & 8 SPrings. . 1.38
KNOB KIT—20 Asat'd Set & Sipr. ‘I"ypcn .99
PHONO AMPLIFIER—3 Tube (Leas Tuben) . 3.25

RADIOS— "l"ubc suoer ‘4" Model. ... uen s
for Bargain Bullet|

Today
RADIO DISTRIBUTING C0., Pasadena 18, Cal,

1947

i"gﬂ /Vew geuey. s
...it'sVARIETY.-.

VARIETY’S SPECIALS
FOR THIS MONTH

Limited quantities for immediate
shipment. All guaranteed and will
be sent in order received while
stock lasts.

ASTATIC Phono Pickups complete
with L70 crystal & Hardwure..

$l 98

5-INCH PM SPEAKER complete with mount-

transformer for GOL6 or
36L6 tubes, 10 for $23.00.... $2.49
ea.
LF. INPUT & OUTPUT transform- .59
alis; 10 for 80740 o v isiomstry big § o gl el

PHONO KIT (Contains motor, turn—
table, pickup arm complete) .

~$5.95

PLASTIC KNOBS (White, Red, Red Mahogany

and Tan) (in lots of 100 $4.25) .
Slip-on type 11§ in. with 1} in. shaft '235
ANTENNA LOOPS 8x6% Primary .39

and Secondary (10 for $3.60).... an.

PUNCHED RADIO CHASSIS (for 6 or less
h;bes) 10 x 3% x l'/;, 10 for 4

ea.

VARIABLE CONDENSERS - 2.gang, front
section ecutplate 162 mmf, rear section 420
mmf—2 trimmers long side rotor shnf'. ex-
tension %* dia. x %" long- 45
knurled, 10 for $12.50

ea.

R.C.A. CABINETS Beautiful inlaid weneer
with grill cloth. Inside mensurements 13 x
113 x 814" deep. Speaker bafle for 5”7
speaker. Rubber feet $4.95 en. 3 for $14.00

Guaranteed Volume Controls

Less Switeh ... 348¢€ 10 for . $4.45
with Switeh ...59€ 10 tor $5.45
500,000, 100.000; 50,000, 25.000 otuns: % meg,
1 mes, 2 negs.

FEDERAL SELENIUM RECTIFIER, 99¢
6 or more s

RESISTOR & CABINETS. All wool
construction, 6§ drawers, 24 compart-

IETUE wronrvnisreeoeesnre s $3.89
Complete with 100 s‘.asol"fEd 1,«’; W $7.95

and 1 W resistors
Bargain! Guaranteed!

100 Assorted Bypass Condensers, 600 V
Value

Specml $6.95

50L6 OUTPUT TRANSFORMERS,
10 for $4.96

SUPERIOR
Model 670
Super-Meter

A Combination Volt-
Ohm Milllammeter plus
Capacity Reactance In-
ductance and Decibel
Measurements.

Complete with test leads and
instructions

.$28.40

Write Dept. C-5, for our FLYER. 207
Deposit with order reguired. Please add
sufficient postage. Excess will be refunded.

Yanrcery ELECTRIC CO., Inc.

---------------------------p--w-----------------------

l-------------—-.-----------ll----------------.--
-

601 Broad St., Newark 2, N. J




AND SERVICEMEN!

WE’VE GOT EM!

Send us a trial order. This will convinece
we merit your patronage, based on

of our bargains always in stock:

->JOBBERS-DEALERS <

IF YOU NEED TUBES—

you
low

prices, quick delivery and FULLY GUAR-
ANTEED TUBES. The following is a sample

SPECIAL PRICE LIST

TRANSMITTING TUBES!

Lnl:oof Lots of

Type Each  Each | Type Each  Each
1HSGT 65¢  55¢| 707 50c  40c
1U5 39 35 | 1C6 50 40
v 60 50 | 7Y4 50 35
S5U4G ) 10 | 1X7 50 40
5W4GT 50 45 | 7AF7 45 40
5Y3GT 10 a7 | XXL 50 40
SY4GT 45 37 | 12A8GT 60 49
6A7 62 s0 | 12J7GT 50 42
6ASGT 62 44 | 12QIGT 53 45
6ABT 69 65 | 128A7GT 60 39
6AC7 69 65 | 128Q7GT 50 39
6Cé 50 42 | 128K7GT 50 40
6BAG 75 50 |24A 50 39
6F6GT 45 40 | 25L6GT 68 50
cHé 48 44 | 25Z5 63 50
6J5GT 63 50 | 25Z6GT 62 51
6K6GT 69 39 |27 42 38
6K7 60 50 | 35L6GT 60 50
6K7GT 60 44 | 3523 65 60
6K8 60 54 | 35Z5GT 65 A2
6L5G (33 40 |43 90 60
6SATGT 50 45 |45 66 50
€SF7 65 58 |47 92 65
68J7 50 49 | BOL6GT 65 B0
6SK7 65 48 | 56 51 45
6SK7GT 60 38 |75 67 44
6SLIGT 60 52 |77 45 89
esar o N8 em s as
:a?éc'r :g :: 11723 85 60
12AT6 75 45

6V6GT 83 50 | 12mAs 7% 45
6X5GT 85 45 12BE6 75 45
744 69 40 | 5oms 54 42
7B6 50 40 | 32L7GT % 80

(ALL TUBES FULLY GUARANTEED)
Get Our

XTRA SPECIAL BUYS!

tess. Phono Oscillator 3
Less Tubes ........00.00000 Special $ .

QUANTITY PRICES

25% denosit on all ordu-s halance C.0.D.,
B. New York

SENCO RADIO, Inc.

96 WARREN ST.. N. Y. 7. N. Y.
TEL. CORTLANDT 7-6063

Complete Assembled and Tested 2-Tube Wire-

95

1625 TRANSMITTING Beam Power, Ampli-
fier. Same ns 807 except 12.6 volt fila-

i e BT e 19¢ ea.
e e Ere) "tape ..., 29¢ €q.
B B P e o 2y B2.25 Ba,
e fnu;;f.ro.lder .............. - ISC ea.
B ey it . 50k €a.
P R e Do, 1B 60,
S ot £ PT"E $1.19 ea.

WRITE, WIRE OR PHONE FOR OUR SPECIAL

CODE OSCILLATOR

Upon reading about Mr., Gnessin's
very unique code praetice oscillator in
the June, 1943, issue of Rap1o-CrarT, 1
was determined to discover if such a
hookup would work on the radio fre-
quencies as well as the audio. The result
of this experimenting is a midget sig-
nal generator for 1.f. and r.f., covering
from approximately 450 to 1800 ke.

Many diagrams of signal generators
were studied before any attempt was
made to make this one. A small yet effi-
cient oscillator was desired. The smaller
signal generators were all a.c.-d.c., and
this type of unit was undesirable as
there is always the possibility of short-
ing out the line in aligning another
a.c.-d.c. set. Other designs used a bulky
power transformer to avoid this setup.
This again was undesirable because of
the space a power transformer would
require. The only way out seemed to
be by the use of 6 volts on the plates
of the various tubes.

First, an audio ostillator similar to
the one in Rap10-CRAFT was constructed.
A 6SN7 was used in this part of the
circuit. After this section was completed
and tested, construction of the r.f. end
was started. The r.f. oscillator consists
of a 6F5H triode, hooked up similarly to
an electron-coupled oscillator.

The set is tuned by means of a midget
condenser with its two sections connect-
ed in parallel. This was done to give
greater frequency range. A double-pole
double-throw switch changes the osecil-
lator from high to low frequency. The
500-chm potentiometer gives adequate
attenuation. A phone jack provides for
the feeding of the output to a shielded

greater frequency range. A double-pole
cable. The i.f. coil has 150 turns of No.
30 enamel wire and the broadcast coil
90 turns of No. 28 enamel. Both are
close-wound on 1%-inch forms and
tapped one-third the distance from the
bottom.

The entire unit was built into a cigar
box measuring 5% x 9 x 2%. The a.d.
part was put in the bottom of the box,
leaving the top for the r.f. section. By
careful planning, the components can
easily be made to fit in a cigar box of
average size. This signal generator has
been used for quite some time and has
never given the least bit of trouble dur-

ing the whole period.—Bernd Falk

Klystron Osc. Tube
2K25/723AB, oper-

ates on 3 cm. New

Parabolic Reflectors,

15 inch, spun Alum.
Alzak Fin. Ideal for
1200 MC and up.

in cartons, $2_ 19 eq.
each $5.75 $3.95 pr.
Microphone Mike Buttons
Carbon—T-24 - onta
Pusl': t:talk I’.’rj)l.{ocix:::l ot oy
Button $1.29 Three for $1.19
Microampere Meter Rectifiers
Meter
0-200 Full Wave 98¢
Beede
2% $3'29 Half Wave 69¢
Air Trimmers Resistars
12 Ass’t 4 and | watt
$1.19| "G00 st $7.95
Mica Cond. Knabs
25 Ass't 98 st ;"'t $1 '?5
Vibrators 2a|;bs-ware Ass't
2 Volt, 7 Prong 8yro | Nuts, Bolts, Springs,
For GE . Wash-
Pzrtabla $1.69 l;:‘:sctc.a i $1.49
Neon Panel Panel Type Fuse
Lights® Holders 1ac
IR (e 98¢ | Ten for .98
20 Henry | former
300 Ma Chokes 110V.-60 cy Sec-
Tweo for $3.95 gggarﬁal 0 ¥6C9T5
Electrolytic Volume Controls
Capacitors 3% Meg. with Switch

40-40 mfd., 150 V
Five for $1.95

Two for

$1.29

AMERICAN

1811 W, 47th St

WRITE FOR CIRCULAR
FEATURING RADIO COMPONENTS
AT BARGAIN PRICES

SALES CO.

Chicago 8, (L.

% PUT YOUR EXTRA MONEY %

*

INTO

*

% U.S. SAVINGS BONDS

52 T B6F5
HTWAC g L1 600Ve RREC. g 250uuf 100uuf
P S @ T2 1 'G?OV.
108, L 3K PHONE
TI-0uTPUT PROT JACK
TRANS. o P 5
g
s 1 as L350 [EECTROLYTIC
e
5" Dynamic Speaker 3150 ohm with Output Transformer .......-.-ci.-..cocsiisuncncenes $1.95
Volume Controls % Meg or 50,000 ohms with, 8Witch ... .c.ceescercanssirrneceesecs .39
Volume Controls 1 Meg without swieh ..............ccneeocsoiniienrerosnrarnncs 24

2 Gang Variable Condensers 420/162 MMFD
5" PM Speaker Alnico #5 Mag
Tubular Condensers .01-600V. (per hundred)
6" Line Cords, 18 Gauge with finest plug

ALSO TUBES, OUTPUT TRANSFORMERS,

BROOKS RADIO DISTRIBUTING CORP. 80 Vesey st.,

RADIO-CRAFT

for

MAY, 1947
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MRISCO HAS IT™
The PARTS T e ' PRICES i

V. M. MIXER
CHANGER |

PLAYS 10" and 12°
lleounl:; at the same |

\\ALN‘U'I‘ BASE, $4a
8E RECORD
1umcx~m s:z so § |
DETROLA R

CHANGERS, 514 50
0.

CHANGFRS, $20.0
MAGUIRE 2-PObT!

A" 1880 SiCUnE LR

Above Easily Attache¢ to Any Radio |
RISCO
RECORD
PLAYER

Plays 107
records. Easily ate
taches to any radlo,

heavy  duty  motor,
§ crystal pickup « high
oulput walnut finish

-
L
L)

.
with buiit in ampli.
fier and tubes SIG s

#LLIANCE PHONO MO-

ASTATIC L-70  SHURE
ORS. 8- TURNTABLES arstaL" Wlekurs
$2.95 ' §
6 TO A BOX
$1.95
ASTATIC l

Nylon Cartrid@es. $3.25

Phono Amplifier

3 TUBE AC-DC
Contror' >0 & Tom | $2.85
Uses 128Q7, 5018, 35Z5.
Complete with 3 tubes and
& finch sheaker in kit lsoirmo

.5

ASTATIC
L-70 Cartridges, $31.4S

- Wired and Tested ...38.00
XFORD 12~ 6.8 ALNICO ¥V $8.95 a PM $1 95
larosiat Vol C W/BW any size ............

ectrolyhc Conoomtr Speclals
€D-10-10-450V -59¢ 20150V .. ... asc
CD-20-40- 150V . .SSc CD-30-50-1 50V 5S¢
Mallory 10. 480V .. .23c Mallory 30-30-150V .a9¢c
Rprague B- SODV rP . -458c prague 40.45 59¢
Aerovox €-8-4 82c | Aerovox 4S¢

6-450
Mercury 20- 20- 150\7 39c | Pyramid .’)0 80-130V asc

459; dilwunh on all radio tubes— FREE CATALOG
S25 €.0.D. orders to unrated acct's

ORDER DIRECT FROM THIS AD

RISCO ELECTRONICS

WHOLESALE DISTRIBUTORS
22 Warren St., New York T. N, Y,

MAY SPECIALS — ||
SCARCE TUBES

All types— 409 to 80% off
All Popular Brands—New—Guarantced-—=Sealed Cartons
OZ4, 1LAG, iILNS. LPS, 2A3, 5Z4, GAB, 2A6. GES,
SFS. 6J8, 6KS, @B, 6P5, 6Q7, TAB., 7B4, 7BS,
7R3, 787, 7CS, 7F8, 767, IZAB 12FS, IZJT, 12K7,
3213 14Q7 I.Al‘!'l, 25A7, 2506, 235Y5, 28IS, 251!,
30, 32L7, :‘ 35, 33AS, :5va 3513, 43, 45 a7,
SQAS, 50Y6 55 57, 58 7 T1A, B84, ll’l.?.
ll'lM'l 117TNT, 117!1. 31713 11726, 108, XXL « o«

and many vmo
11 SPECIALS 11

1—=Five tube *All Amcerican’ Kit: 500.68.
3'»&5. IJHJW' 128KT7. Y 128Q7 . .$3.23 per kit
2—Flve tube ‘'Mintature Kit: S0HS.
350, 12ATE, 12BA6. 12B 53 25 per kit
3~4HYS (samr.‘ as 2525) Liat Drice 33
Your cost . ..lme ¢ach
f—g:}(ﬂﬂ‘ . 89¢ each
" .89¢c each
$—aJH .89c cach
7—1R5, 155, IT4 CH I - T - 489c each
CORN TUBES! Nos. 9354, 955. V3.
T e o Berims » 270 0 B diama i B ol oL s «.49¢ each
9-I|E.AR ING /\[D TUBES: Nos. 501X w
PAX 49: each §
lO—?l?A Tnnsmlulnﬂ Tubt' .69c each
11—Transmitting Tubes: RK-34 and VT-127 snc cach
CONDENSERS
At a Price You Can't Beat.
Br-nd -new + Inatvidually boxed Fully: Gum-

nteed for onc year.

The Al Inn
wr\'u 1at OB mor n Radio Repalrs

oice in n. Conden

4¢
Speclal Diltwnt: OGn All Large Orders
Minimum Tube Qrder—1 doz.

Minimum Condenser Order—1 doz.

20/20 Ml"'D @ 150 velts . ........ _... $.45
@ 450 volta 32
Iﬂ MFI') @ 450 volts .45
20 MFD @ 150 volta .32
BYPASS
400 Volts 600 Volts 400 Volts 600 Volts
-001 12c .03 12 2¢
003 ~ 12¢ .08 12¢ 12c
-005 — lze .l 14¢ 1a¢
-01 *12c 24ac |

20% deposit required on  all orders
We ship anywhere—Write for catalog

COMMERCIAL RADIO \

36 BRATTLE ST., BOSTON 8, MASS.

Separiment 3

RADIO-CRAFT for MAY,

A SMALL RECORDING
STUDIO

(Continued from page 31)

| 50 watt RCA Power Amplifier.

boosted on the recording and de-empha-
sized when the disc is played back. The
de-emphasis reduces the scratch, re-
sulting in a quieter recording.

Volume level indicators
With a crystal cutter of the type de-

| scribed, the signal voltage required in

Fig. 2-a is 50 r.m.s. volts and in Fig.
2-b, 150 r.m.s. volts. This voltage is
read with an a.c. voltmeter across the
amplifier output, This voltmeter should
have a flat frequency characteristic
over the audio range and should not
materially load the output circuit. If the
meter is connected across a 600-ochm
line, as in Fig. 2-b, it may be a com-
mercial db or v.u. meter, calibrated in

| decibels or volume units, respectively.

(Zero db equals 600 milli-watts from a
600-ohm circuit.) The v.u. meter is
calibrated in volume units and is care-
fully designed to follow the average
audio level. It is also calibrated in
some cases, in db.

In the interest of economy, an ocutput
level indicator may be made by, con-
necting a d.c. milliammeter and a recti-
fier. The rectifier may be a copper-
oxide or a vacuum-tube diode, or a 1N34
germanium crystal diode may be used. To
make the meter follow the average level,
a capacitor may be connected across the
rectifier load, or a sensitive meter used

26 : I E
-+
fsox X IN34
o —_—

BHE/BALS

@@

TO TRANS.
ONLY
o — — 4 l -FR
e
‘W\,-—*—O
COPPER OXIDE RECY.
e 9
0- EOOuA.

SHUNT TO MAKE METER 0-1MA
Fig. 3—Output meter rectifiers, three types.

with a heavy shunt, or both. Fig. 3

shows several output meter circuits.

Figs. 2 and 4 show their proper con-
(Ctmtmued on page 84)

RED-HOT P A SPECIAL”

Type 4288). 4-8-15-60-
230 ohin output, highest quality de luxe RCA brund

new unlw uses 4-6l&’s complete with tubes sells for
£142.00 .$85.
Only One — BC-957A Reeehrur |ndlca!or from SCR 547
with diagrams, eelu for $15! 9.95
Only One — 947-A Maagnetron Transmiller 'rom SCR 547
with diagrame. less meters, ag-ls . . 925,00
Both SCIi-547 UnMs, as-fs, over 40 tubes slll)(m
Cash or Moncy Order, Sent F.Q.B. Washington, D. C.

EDWARD ERSLER, 1615 Que St.. N.W., Wash. 9, D. C.

1947

'7 DAYS FREE
'EXAMINATION

RADIO FACTS

1001

AND FIGURES

AUDELS RADIOMANS GUIDE— 914 Pages, 633 lllus-
trations, Photos, Wiring Diogroms, 38 Big Chopters,
tovering Redio Theory, Construction, Servicing, includ-
ing Important Dato on Developments [n Television.
Electronics and Frequency Modulotion, Review.
Questions ond Answers, Calculations & Testing.
Highly Endorsed—Indispensable for Ready Referance
ond Home Study.

$4 COMPLETE - PAY ONLY $1 A MONTH
Btep u%our own kil with the facts and figures of
ourtrace, Audels Mechanles Guides conta nPrao-
Ical 1nside Trade Informatiop In a handy-form.
Fully illustrated and Easy to Understand. lehly
Fndorsed. Check the book you want for 7 days’
Freo Examination.

Bend No Money. Nothing to pay postman.
=—=—= CUY HERE -—— "9

MAIL ORDER

{ AUDEL, Publishers, 49 W.23 St NF)v vorx

Please send me postpald tor FREE EXAMINATION booky

matked {X) below. Il | docide 10 keap them | agree t0

mail $1 In 7 Days on each book ordered and furthes
' mall $1 monthly on each hook until | have pald price.
i Otherwise, | will peturis them.

] RADIOMANS GUIDE, 914 Pages
[ [ ELECTRICIANS EXAMINATIONS, 250 Pages .
l WIRING DIAGRAMS, 210 Pages
|
|

1
ELECTRICAL DICTIONARY 2.
ELECTRICAL POWER CALCULATIONS 425 Pas &
HANDY BOOK OF ELECTRICITY, 1340 Pages 4.
ELECTRONIC DEVICES, 216 Pages . . , . . 2,
ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50 vol.
_| 0IL BURNER GUIDE, 384 Pages ...... 1=
REFRIGERATION & AerondItlonlng 1280 Pgs, 4
POWER PLANT ENGINEERS Guide, 1500 Pages. 4.
PUMPS, Hydraulics &Aerompressors,]GSSPgs. 4,
WELDERS GUIDE, 400 Pages . , ., . . . , . 1
| BLUE PRINT READING, 416 Pages | © . | . 2
SHEET METAL WORKERS Handy Book, 388 Pgs.
I SHEET METAL PATTERN LAYOUTS, 1100 Pgs.
AIRCRAFT WORKER, 240 Pages , . . . . .
MATHEMATICS & CALCULATIONS 700 Pgs. .
| MACHINISTS Handy Book, 1600 Pages b
MECHANICAL DictionarY, 968 Pages
AUTOMOBILE GUIDE, 1540 Pages b
DIESEL ENGINE MANUAL, 400 Pages .
MARINE ENGENEERS Handy Book, 1280 Pages
SHIPFITTERS "Handy Book, 272 Pages . .
MECHANICAL DRAWING dOURSE 160 Pnges
MECHANICAL DRAWING & DESIGN 480 Pgs.
MILLWRIGHTS & Mechanics Guide, 1200 Pgs.
CARPENTERS & Builders Guides (4 vols.¥. .
PLUMBERS & Steamfilters Guides (4 vois.) ,
MASONS & Builders Guides (4 vols.)
MASTER PAINTER & DECORATOR, 320 Pgs
GARDENERS & GROWERS GUIDES (4 vols.) 6.
ENGINEERS and Mechanics Guides B
1

Nos. 1,2, 3, 4,5, 6,7 and Bcomplete _
ENGINEERS & FIREMANS EXANINATIONS | 1:

Bt W bt e P b

E

| Hame.

Answers on Practical ENGINEERING

Address

O

RE.Fa
Employed by <

83



RESISTORS

| OUR
 BUSINESS

3WATT-1 WATT-2 WATT |

ANY QUANTITIES
ANY TOLERANCES

Immediate Delivery

lnection in the circuit. The resistor R
should be great encugh to prevent
[ damage to the 1-ma meters. For Fig.
| 2-a, 150,000 ohms and, for 2-b, 50,000
ohms, would be a safe first approxima-
| tion. Transformers used in coupling the |
amplifier to a cutter or speaker must
be of the highest quality in order to re- |
duce distortion to a minimum and to
provide a wide frequeney response. This
is particularly true when the output
tubes are beam tetrodes with or without
negative feedback. A high order of
negative feedback cannot be applied i
around a poorly designed transformer. I

L l
@ |

é—:_é“ F || RESSTORS IT |
“ 4 z Assorted and Not Mixed 100 pes. |

60 pes. 14 watt and 40 pes. 1 watt

o™ “FERRET”

CAN OFFER YOU
THESE REAL HIGH GRADE
PRECISION INSTRUMENTS

AT POPULAR PRICES!

, All Metal Cases — Black Wrinkle Finish

—| ' |

[g]

AAA

Wi, 12 lbs.

Mo°de| IGO(QO—-sIGJNAé, aenEraTOR: || SQEB
110-120 volts, 60-60 cycles. RANGE: 166 K.C.

C. in 6 bands. AUDIO: 400 cycles, — e l
10 volts output. R.F. OSCIL. |

sme Wave, ®* & o

&TO;R Ell:’ct;xi'_l:n coulnled for stability. CUTTER 4MPEDANCE 8a | 500
ramic, Cot -
denser. ?':%ltlilF ou:gultng con $49.95 VALUE C ELEGTRONIG PARTS
MOD.CONSTANT VELOCITY 40uf | Suf (10,000 cps) AND GOMPONENTS
VALUE C .
CONSTANT AMPLITUDE  2uf | 2puf (10,000 cps)
dc r

LEGRI S COMPANY, Inc.

848 -850 Amsterdam Avenue
New York 25, N. Y. I
L J

Fig. 4—Compensating network considerations.

One of the photos shows a collection of
high-quality transformers capable of ——
| the highest fidelity.

| Compensating networks

|  When the cutter is of the magnetic

type, the connection may be as seen in .

Fig. 4. f[acttomc Need
A magnetic or dynamic cutter has a TH

natural constant-velocity characteristic D ﬁﬁ’,{“’ESmV‘CE .

/’S’upp/yt‘ng £ very

Model 620—rgsT spEAKER. FIELD

| IMPEDANCE : $00, 1000, 1500. and 2500 ohms.
INPUT: Match any single tube or tubes in

push-pull. ' SIZE: 12" long, 64" wide, 9" M| _ the stylus amplitude varies inversely STUD
high. WEIGHT: 6 ib . A
e & $19.95 | | with frequency. If the output is ad- | | - Fﬁ‘ﬁ’l’fé‘%}?&’{m“

packed.
‘ justed for the correct stylus amplitude WRITE FOR ILLUSTRATED PRICE LIST
at 1,000 cycles, the resultant amplitude
at 50 c.p.s. would be so great as to cut
into the next groove, and so it is con-
ventional to limit the amplitude of the
stylus motion. This is done by connect-
ing a network between the amplifier and
the magnetic cutter to impart a con-
stant-amplitude characteristic below a
certain turnover frequency. This fre-
quency is usually near 500 ¢.p.s.

The network consists, in its simplest
form, of a series-connected capacitor as
shown in Fig. 4-a. The impedance of the

CRABIREE S

' TEXAS

DALLAS

2508 ROSS AVE.

Facls of Life

There are some things that
cannot be generally told...
lbing: you ought 16 knotw...

MOdel 61 O_AUDIO OSCILLATOR :
110-120 volts, 50-60 eycles. RANGE : 20-24,000
cycles. OUTPUT: Low impedance, 25 wolts.
DIAL: 3 to 1 vernler, multi-colored, red and
white scale, easy to read. OVER-ALL DI-
MENSIONS: 12” long, 6%” wide, and
9" high. WEIGHT: 10 lbs. $69 95

SEND FOR DESCRIPTIVE
LITERATURE ON COMPLETE LINE

TMMEDIATE DELIVERY —, Terme: 20%
with Order, Balapce C.0.D, Satisfaction
Guaranteed or Money Refunded.

AUDI0

11 Warren St., New York 7, N. Y,

84

transformer is chosen to match the im-
pedance of the cutter. With C connected
as shown, its reactance at a very high
frequency will be so low as to constitute,
effectively, a short circuit and cease to
exist electrically. At some frequency,
its reactance will increase to a point

———SERVICE MEN!—

B A

amazing discoveries of rhc
hidden processes of man’s
mind and the mastery of
life's problems. Write fo-
day to: Scribe V.Z.N.

95%¢ ROSICRUCIANS
(AMORC) San Jose - California

BARGAIN PRICE LIST!

Competition is increasing. Write for c¢ataloguo for

® RCA Radlotron P et =] o
price. quallty Parts, Test Equipment. Radio
TS, | P Hyhania 3,.,,.. el 55‘2‘ Kits. and HRadio Recelvors.
Tbbee: Bails peviEuplzment RADIO DEALERS sUPPLY COMPANV
Write for our latest bulletin, Dept. 135 Liberty St, N. Y, Y.
Distributors of RADIO EOUIPMENT
Name
2
¥ FVCT LY T Y e PR S " Sy A5 y
104 MAIN STREET, POUGHKEEPSIE, N. Y ity ... Zone. .. Btate
The Square Deal Supply House
RADIO-CRAFT for MAY, 1947



where it is equal to the impedance of
the cutter. At this point the voltage
across the cutter will be reduced by a

factor of 2 (6 db). As the frequency |

decreases, less and less voltage is im-
pressed across the cutter and more and
more across the capacitor C.

The slope of this decrease in cutter
voltage with frequency will be approxi-

mately 6 db per octave, which is correct |

te impart a constant-amplitude char-
acteristic to the cutter stylus.

The value of C determines the point
at whieh the transition from constant
velocity to constant amplitude takes
place. If a very high frequency is
chosen for the turnover point—10,000
e.p.s., for example—the cutter becomes
a eonstant-amplitude device below that
frequency and will record in the same
manner as a crystal. The value of C
will be found in the table in Fig. 4-c.

It is possible to vary the effect of this
series condenser by shunting it with a
resistance of the proper value. For in-
stance, the valué of Rl may be se-

‘lected so that in the circuit in Pig. 4-b, ,

the cutter becomes a constant ampli- |

tude device down to some predetermined
low frequency, and then becomes con-
stant-velocity again. This would result
in a bass-boost cutting characteristic

which would be effective if a record is |

to be played on a turntable with appre-
ciable rumble, as the playback amplifier
can be adjusted to reduce its low-fre-
quency response and this would in turn
reduce the playback turntable rumble.

If the cutter has serious peaks in its
response curve, it might be feasible to
reduce this effect by shunting the cut-
ter with a resistor such as R2 in Fig.
4-b. This would have the effect of damp-
ing the peaks in the cutter’s response
and also reducing the effects of these
changes being reflected back into the
network and the output tubes. Of

course, the impedance of the cutter for |
caleulating C is the parallel combina- |

tion of R2 and the cutter, The impe-
dance of the cutter at some frequency
is usually supplied by the manufacturer.

In low-impedance output' circuits, it
may be necessary to use ‘electrolytic
capacitors for C, due to the impractical
size of the large values. There is no
d.c. polarization voltage, so two electro-
lytic condensers of twice the necessary
capacity can be connected in series op-
posing; that is, the plus terminal of
ene connected to the plus terminal of
the other, and the two negative termi-
nals used to connect the resultant ca-
pacitor in the circuit.

Power limitations

It is worth while noting that too
much bass boost, with & magnetic cut-
ter, may result in the driven reed hit-
tin~ the pole pieces. Also, the travel on
a magnetic cutter becomes nonlinear
with extreme stylus motion. It is there-
fore unwise to exeeed the manufaectur-
er’s rated input level,

The crystal cutter can be ruined by
the application of too high a voltage.
If there is danger of the application of
too high voltage to a crystal, a protec-

(Continued on page 89)
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“ ¥ ABSOLUTE FIDELITY
AMPLIFICATION

DESIGNED BY A. €. SNANEY

A new -a.ﬁnplifiér de:_' pm )
clearly identify al the instruments i

After 20 years of audjo research and develo,
«an riow place in your hands a new means to ma
most fascinating. uplifting, and enjoyable journey into
ey the realm. of perfect sound reproduction =through the
S R medium of the most satisfying mugi#plifier'( e

world has ever known,

i you are one of those discriminating persons for
whom anything less than the best is a dissappoin
ment. you are one for whom the ACA-100DC Amplifier
was designed. Send for literature. )

e

AMPLIFIER CORP. of AMERICA

398 BROADWAY, NEW YORK 13, N. Y.
Send 3¢ stamp for A. C. Shaney’s new booklet “20 STEPS TO AMPLIFIER PERFECTION"
A. C. SHANEY'S FM-AM AMPLIFIER MANUAL IS STILL AVAILABLE AT 25¢

L

VERIFIED SPEAKERS

“ﬂey 5/924,4 jo‘z tAem!e/wz!”

Distributors Enjoy Selling Them

Because they make friends and build business

The VERIFIED GUARANTEE enables the Dis-

tributor to immediately Replace any defective Speaker with a
new one.

Saves Time And Money For The
RADIO SERVICE MAN

WRIGHT

Inc.
St. Paul 4, Minnesota

THE LATEST IN RADIO
PARTS—EQUIPMENT—ELECTRICAL
DEVICES—brought to you in our
menthly bulletins. ABSOLUTELY

2232 University Avenue

Started in Radio

10 "HOW-TO-DO-IT” BOOKS

QGet a rolld foundatlon 4n radio

neans of these 10c Hmiely text boosd,
Fach c¢learly written, profusely lllus.
traied, contains over 15,000 wotrds,

{ information packed inite these handy

hooks. Excellent for reference—ideal
for technical library. Your money
back if not aatisfied.

5 BOOKS for 50c¢
10 BOOKS for $1.00
Sent to You Postpaid

= = |

No. 1—Wow To Make Four tionary (Leading Terms}
Doerle Short Wave Sets No. 6--How To Have Fun

No. 2-MHow To Make The with Rradio
Most Popular All-Wave 1 No. 7—Mow To Read Radio
and 2 Tube Receivers olagrams

No. 3—Alternating Current
for Beginners

No. 4—All About Aerials periments

No. S—Reginners® Radio Dle- No. 10-—Television

Remit by check or money order—reRister letter if you

send cash or Stamps.
RADID PUBLICATIONS, 254 West B'way, New York (7)

Get

e

FREE! No chligation.

k-

WRITE TO
MANUFACTURING DIVISION
HERBACH & RADEMAN, INC.

ELECTRONICS SPECIALISTS
522 MARKET ST., PHILA. &, PA. » OEPT. B

No. 8—Radio for Beginncrs
No. 8—Simpie Eloe:—?cal Ex-




ALL THE BEST

HAM EQUIPMENT
AND P.A.
SYSTEMS.

SEND FOR YOUR COPY

of this new free book designed to save
you money. Select the new Lafayette
radio or famous-make ham equipment
you want — at thrifty, low Lafayette
prices. Do as thousands today are do-
ing —make the big FREE Lafayette
Caulog your buying guide. You save
valuable time when you “shop” by
mail. And you save real money on
everything you buy. Every item in the
great Lafayette Catalog is value-priced!
Don't be without this book another
day. It’s FREE — just mail the coupon
for your own copy. See what you get!

LARAYETTE Facts

RADIO WIRE TELEVISION INC.
100 SIXTH AVENUE, NEW YORK 13, N. V.

T10 Federal St., Boston 10 % 24 Gentral Ave., Newark 2,N.J.

LAFAYEYTE RADIO, Dept, JE7
100 Sixth Avenus, New York 13, N. Y.

Please RUSH big free vadio catalog.
Enclosed Is Chock [] Money Order [ for PA System

NOMIO e e s
Address -

City.

e L ey Stote.............
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INSTALL A WAVE TRAP!
By OLIVER PARSONS

VERY annoying and frequent

trouble is encountered in almost
all low-priced commercial receivers,
especially since the advent of multitude
of radio range transmitters located
along the constantly expanding airways
systems in this country. On tuning in
stations, especially near the low-fre-
quency end of the dial, we encounter
squeals, whistles and *“da-dit, da-dit,”
or ‘“dit-da, dit-da,” in an unending
stream, sometimes so strong that the
received station’s music or speech is
completely garbled, or its entertainment

| value destroyed.

This. type of interference is recog-
nized by every good service man as the
signal put out by the nearest airways
beacon transmitter leaking through the
mixer stage into the i.f. amplifier, which
is probably peaked on the beacon’s fre-
quency.

One way to get rid of it, the oldest
and easiest way when it works, is to
detune the i.f. stages from the original
frequeney and peak them at least ten
kilocycles away from the interfering
signal. That’s fine if the oscillator cir-
cuit of the set has a low-frequency pad-
der that will allow for re-tracking. But
remember that it is sometimes neces-
sary to remove the i.f. much farther
than ten kiloeycles, to get rid of the
unwanted interference. Many cheap
sets, however, are designed to track
with a specially cut oscillator tuning
condenser section at the i.f. recommend-
ed by the manufacturer, Throwing the
i.f. off this frequency, therefore, causes
the set to function poorly or—in many
cases—not at all.

The most logical and most efficient
method of eliminating this interference
is to insert a wave trap in the antenna
circuit of the receiver or in the grid
circuit of the mixer stage. The old way
of doing this was to simply disconnect
the aerial lead where it joined the set
antenna post and connect a coil and
condenser in a parallel-tuned circuit in
series with the antenna’and the set.

(Fig. 1) This left exposed
leads—including the anten-
na coil which was generally
unshielded — which picked

1o recevern,. up sufficient signal to make
Fig. | the hookup practically

worthless. On the other hand

| thére is generally little room left in the

average set to install a wave trap on
the chassis where the leads may be
short and the installation shielded suf-
ficlently to get maximum results.

This calls for some ingenuity on the
part of the radio man. Many small sets
have the antenna coil mounted on top
of the chassis near one corner with quite
a bit of space above the coil and the
top of the cabinet. In these cases induc-
tive coupling may be used without the
necessity of even making an electrical
connection. Simple wave traps are con-
structed of one coil of an old i.f. trans-
former with a suitable trimmer con-

RADIO-CRAFT

MORE smAs#H BUYS a¢
National Radio Distributors

Famous National Radio Kits

NOW—Immediate Dellvery from i E=a
stock -
COMPONENT PARTS MOUNTED
ON CHASSIS FOR EASY WIRING
All Radio Kits complete, including
beautiful plastie cabinet, bullt-in
loop antenua, new Alnico Ercaker,
and full instructions for assembly.
For 110-123 veoits AC/DC. .
White Plastic Cabinets now avallahlé. $1.00 additional.
MODEL N.R.-7—3 TUBF SUPERHETERODYNE. uses 12SAT,
125KT, 123Q7. 50L8 & 356Z5 tubes. Your net $11.95
Kit of 3 Matched tubes Your not 4.50
MODEL N.R.-5-—3 TUBE "TWQ BAND'' SUPERHETERO
DYNE: uses Tubes as above.
BAND 1-550/t800 K.C. 8and 2—8/18 Megacveles
Your net sl!.gg

Kit of 5 Matehed tupes our net

MODEL M.R.- 5 TUBE, SUPERHETERODYNE., uses 2-
125K7, 12SA7. 128Q7, 33L6 & 3525 tubes.

Your net $13.7%

Kit of 0 Matched tubes 'our net 5.50

MODEL N.R1—4 TUBE T.R.F.. uses 13SK7., 125J7.

BOLB & 3523 tubes. our net $10.9%

Kit of 4 Matched tubes Your net ,3.50

NOW! IMMEDIATE DELIVERY!

THE NEW TRANSVISION
TELEVISION KIT

If you ean use a soldering iron you can aseemble this
Kit. Steh by sted .instructions include wirlng, schematis
and pietorial dlagrams. Finished set is Ruaranteed ta
oberate satisfactorily 1f directions are followed exuctly.

This kit s comPlete including 17 tubes, 7° pleture
tube, @nished front panel. pre-tuned RF unit, solder,
T;:’vl 16') D!u lz\ l?iu‘lﬁ‘ﬁ’-m an speclally designed
‘slevision antetna. iS NOTHING ELSE
BUY. Provlalons for six televislon rhan-N
nels, Price Complete

Please include 25% with order. We will ship balance:
C.0.D. Write for Now Free Catalop. Just Out.

Thvoll 2-6015 Cable address: ENARDEE

National Radio Distributors
Ve .0 Ruf-Koat
Inspection Lite

Dial Belt Kit - Hardware Laboratory

G-C INSPECTION LITE

Ideal for
servieing.
Lights ud
hatd - to - 360
comnars. Per-
Only wrinkle fin- [fect for re=
fsh that will ajr ~palrmen. c&=
@y, no baking P”"“""D";:)'
required. Ready €lo, 11 N
o use, gives pro- Ac?"gc i
fesslons! wrinkle ist $1.50
finlsh. No. 60-2. List SL.

15 pt. ..List 43¢
G-C -SERVICEMEN'S
BIAL BELT KITS

Pine woven replacement for all sets. Eusy
to install. Supplied in Kits of various guan-

'F.
3
3 box. Noo G-25-kiL of U5
C il i List $6.70 5
G-C HARDWARE ]
LABORATORY ;
20 elear glass jars of over
1000 essentlal electronde |
hardware ltems; 1deal for
servicemon, ote. No. 6691,
List Gl .. dddasd $12.00
I At leading Jobbers \#
i write for complete catalop todayl &
-
; SEE OUR EXHIBIT—BOOTH # 96
Y 1347 RADIO PARTS CONFERENCE
Stevens Hotel, Chicago [ May 13-16 b,

Ex RADIO DIVISION DEPT. D

Manufacturers of over 3,000 products
affices In pru:tipnl cities
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**Scrvicing by Signal Substitution’”

Learn obout this modern dynomic approoch
to radio servicing with ONLY BASIC TEST
EQUIPMENT,

+o-Fully described in @ 120 page book
available from your Precision Distribuler or
factory ot 35¢.

« « « Schools ore invited to inquire regarding
quantity orders from our Educatienal Division.

PRECISION

APPARATUS COMPANY INC.
ELMHURSY 4, N. Y.

anufacturers of Fine Test Equipment

M
BADIO o TELEVISION * ELECTRICAL « LAGORATORY

SUPER DRILL

GRINDER

Order Today!

Sharpens round shank drills from 3327 10 o
1-1/167 in diawmcer, up to 117 long. Grinds W
old drills Hke hew in § different point angles, "
using hand or power grinding wheels,

MONEY-BACK CUARANTEE
A. D. Mc BURNEY
R-5. 835 W. 6th St Los Angeles 14, Cailf.

"‘RADIO TUBES

Most Critic] TypesinStock 50L6.1A7,35Z5,ete.
Brand New, in Secaled Cartons
100% GUARANTEED
Repairmen and Dealers. Write For
Available List at Trade Discounts

RADIO-EXPERTS
178 E. 33rd St., Dept. C. Paterson 4. N. J.

OPPORTUNITY AD-LETS

Advertisements In this sectlon cost 20 cents a word
for each insertion. Name. address and initlals must
be included at the sbove rate. Cash should accom-
pany all classified advertlsements unless Placed by
an accredited advertising agency, No advertisement
for less than ten words accepted. Ten bpercent dis-
count six §ssues, twenty Dpercent for twelve 1ssues.
Objectionable or misleadink advertlsements not ac-
cepted. Advertiscments for June, 1947, {issue must
reach us not later than April 28, 1847.

Radlo-Craft © 25 W, B'way ® New York 7, N. Y.

-

CORRESPONDENCE COURBES AND BELF-INSTRUC-
tion books slightly used. Bold, Rented. Exchanged, All
subjects. Satisfactlon guaranteed. Cizsh paid for wused
courses. Complete information and 100-page illustrated
bargain catalog Freel Write—Nelson Co.. Dept. 38, Chl-
¢ago$. 4. 00000

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments, tobe checkers and analyzers. Hazelion Instrument
Co. (Electric Meter Laboratory), 140 Liberty Btreet, New
York N Telonhone—'BAl'clay 7-4239.

MAGAZINES (BACK DATED)—FOREIGN.

noot.

DOMESTIC.

arts. Books. booklets, subseriptions. pln-ups, ste. Cata-
'I‘ggkl('k_r' (relunded). Cicerone's, 883 First Ave., New
or N

AMATEUR R-\DIO LICENSES. COMPLETE CODE
and theory preparutlon for passing amsateur radlo ex-
aminations. Home study and resident courses. American
Radio Institute, 101 West Gird Street. New York City,
Bee our ad on pago 96.

FREE WHOLESALE BULLETIN. TUBES, PARTS.
Barzaln prices, IHenshaw Radlo Supply, 3313 Delavan
Clty, Kansas Clty. Kansas.

AGENTS WANTED—MALE-POWER MOWERS. SPE-
¢lal deal—eample. ROTACUT, M-2133, Ex. Springs. Mo.

RADIO MEN—LOWEST PRICES IN AMERICA. BIG
Stock. VrMe for latest Catulogue, McGee Radlo—1330
Broadway. Denver. Colorade.

FRESH MAILING LISTS. TRAIL 100 1000 RADIO- va-
teemen-Nealers $10.00; 600 Radio FQU]P MFRS. $8.00

56 RADIO AMPL““IERS MFRS. $3.00: 46 RADIO TUBE
MFI8. $3.0 mUEE OF BUTTE 60 E. 42nd 8t.,
New York 11 ‘N.

BUILD RADIO PHONOGRAPH COMBINATIONS.

completo kits: catalog, Radlon, 69220, 21st Ave.. Brook.
Lod N Y. y
A GREAT MONEY SAVER. COMPLETE KIT WITH
{ubesy S:LO .95. Detalls Radlo, 9418 Ave, A., Brookiyn,
New Yorl

UNIVERSAL, MIDGET RADIO TOOLS. DANDY SIX-
teen plece set. Midget Pllers. Dlagonal Culiters, Four
Midget End Wrenches, Needlo-nose Pliers, Screwholder,
Slx Punches & Chisel, llmmd Flla. Midget Crescent
Wrench, $14.85. Kemlt N% New Catalog  Free.
UNIVERSAL TOOL COMPANY HAS IT. 1527 Grund,
C, Kansas City. Missourl.

25 YEARS EXPERIENCF IN RADIO REPAIRING AT
your fingertibs foo $1.00. I've repalred 4500 radlos und
bave perfected system you can follow step by step. My
methods are far simpler than any other course published.
Requires nc caleulationa. Total price $1.00 postpaid or
COD. Money-back guarantce. Ross Radlo Company,
14615-1 Grand River, Detrolt 27, Mlchlgan.
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denser across it and mounted as close
to the grid end of the coil as possible
and cemented in place with coil cement
freely applied. (Fig. 2). Being duo-
@ 2 lateral wound, they take

up little space and will fit

the end of most solenoid-

E wound antenna coils. The
>

i.f. coil should be from an

iy

ANT.GRDCON, old transformer of the
Fig. 2 same frequency as that of
‘9 the set in which it is used.

If the antenna coil of your set is in
an inaccessible place or is a duo-lateral
coil wound on a wooden core, it may be
impossible to couple the wave trap in-
ductively to it. The next best bet is to
wire the wave trap in series with the
grid circuit of the antenna stage. Break
the connection between the grid coil
and condenser and the grid prong of
the mixer tube or the r.f. tube (which-
ever is the antenna stage in the set)
and connect the wave trap im series,
as shown in Fig. 3.
If fairly heavy
tinned copper wire
is used and the
leads kept short
and direct, no trou-
ble should be ex-
perienced with ex-
tra wiring capacity in the circuit.

To adjust the wave trap for maxi-
mum efficiency, connect a standard
signal generator to the antenna and
ground connections of the set, set it to
the frequency of the interfering signal,
which will usually be the intermediate
frequency of the set. Adjust the output
of the signal generator to a value high
enough to be heard clearly in the set
speaker or cause a good deflection on
an output meter across the secondary
of the speaker output transformer. Ad-
just the trimmer condenser on the wave
trap until a MINIMUM of sound is
heard in the speaker or a MINIMUM
deflection is obtained on the meter.

This adjustment should be fairly
critical or sharp and should reduce the
signal from the generator to a very low
value, sometimes causing it to disap-
pear at the original signal level from
the generator. In this case turn up the
generator level control until a reading
is obtained and continue to adjust for
MINIMUM response.

To get sufficient rejection of the un-
wanted signal and to trap a frequency
band only as wide as the unwanted
signal, the wave trap circuit must have
a high Q. The trimmer condenser
should have good quality mica and good
insulation at its terminals. Also the
ratio of capacity of the trimmer to the
inductance of the coil must be high
enough to get good circulating currents
in the trap circuit at the frequency of
the unwanted signal. The usual i.f. coil
has a good enough set of characteristies
to pass the requirements for the coil
but the Q of the trap circuit can gen-
erally be raised by removing a few
turns from it and using a 15-76 puf
condenser to tune it, thus raising the
Q of the entire trap circuit.

WAVE TRAP
A

R.F. OR CONV
TuBt

Fig. 3

(Continued on page 96)
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ARMY RADIO PHONES

They're Weathsr—Woter and Shock Proof

When we say they are made to Army specifi-
eations, that’s enough assurance they must be
of best quality. These Army Radio Phones
are perfect and were 0.K.'d by Signal Corps

Inapectors, These Dynamic Mikes and Re-
celvers, were used on aircraft and tank inter-
communication systems. Use them,for record-
ing, for batteryless phonme, for pocket size set
loud espeaker or talk throueh your radio set.
We bought a good many of these Radio Phones,
they are brand new, and cost a great deal
more than you can get them for.

A complete.dynamic hand mike, s 45
2 earphones, headband, cord set.

A wonderful buy for only ......

The New
NATIONAL NC-173 RECEIVER
A 3 tube Buperhet 540 KC to 56 Me: voltige regu-
lated circuit with AVC amplifler, X°tal fliter, noise
Hmiter, General coferage plus bandspread, 8 meter
adjustable for phone or CW. Completsly modern in
a streamlined grey finish cabinet wuh smooth surface

and round corners. 110-120V or 220-240V 50.60
cyeles. Phonograph, mike plck-up of headphones can
he plugged into speclal Jack.

NC-IT3T Receiver .................. $l 79.50
NC-173 TS Speaker .....cevvvenaenn.. 510,00
450 MC BC-645 A
15 TUBE I.F.F.

Fasily converted to a_velce:CIW-transmitter-recefver;
15 tubes ineluding W.E. 316A door knob. Thess units
are brund new and can be converted for use on the
420-450 Mc ham band; 480-470 Mec citlzens radio;
450-460 Mc. fixed and mobile and 470-300 Mc kle-
vislon. Supplied complete with tubes and $| 4

coaversion gram; less power supply. o

RELAYS
BIGMA 2000 ohm SPDT plug-in. Hermetically
sealed; will operate 1 tc¢ 4 MA

AUTOMATIC VOLTAGE
STABILIZER

Raytheon €0 watt regulator, Deifvers 115 VAC from
any line between $5-130 volts, 1%, An
exceptionslly good buy. Brand new ...

95¢

SCHWEI N Free and HRate Gyro. Oberates from
Completso in metal case
rcady tor USO wesecinononoronns sassEsim =

$3.50
GRUEN 2* round bakelité case 0-3 MA

with soile $l .95
TRIPLETT Model 625-N
Volt-Ohm-Milliammeter

DC voltage ranges with dual sensitivity (10.000 mﬂ
20,000 ohms/voit} provide for double the number
full sczio readings. AC voltago ranfes at 10000
ohme/volt Dpermit checking man¥ audio and high
impedance AC c\rculu Idcal ror checking television
elrcults. Ranfes DC Vi 1.26/5/25/125/500/2500,
20,000 nhm!/\olt 025‘10/50/2:0/1000/a00 16000
ohms/volt; Volts 2.5/10/50/250/1000/5000 at
10,000 ohms/\olt DC Microamps 0-50; DC Ma
0 1/10/100/1000 Amps 0-10: 0-400 ohms; O-
0,000 chms; 0- {o megohms. Canacity cheek of paper
condcnsers is possible by following data IB Instrue-
tien book, 50° banana plug, test leads Included. Laong

G.E. 8% trpe DO-41 round bakellte case
0-1 MA black face with white lettering

readable 5* geale arc. pact. molded insulated case,

8x5%x2%”. Shpr. wt. 4 lbs. 44
Your (Cost .cqam s -wm. copmmeefbtanea. - .
Model 629—Carrying Case for Model 625N

K 21505— $5 ]5
COMBIELO] 5 8o S i i 5 Sbend O i [ it

If not rated 259 with order, balance C.0.D.
All prices F.0.B, our warchouse New York,
No order under $2.0¢
We ship to any part of the globe

LEEDS RADIO CO.

75 Vesey St., Dept. RCM
COrtland 7-2512 New York City 7
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HIGHBRIDGE’S BEST BUY
NEW DYNAMIC

TELEVISION KIT

COMPLETE $
With Tubes—Parts—Cabinet 15950

Exclusive Mail Distributors

Check These Outstanding Features:
* Three stages of video LF. ampllfication—3.5 MC

banduvridth,
* Recelvér may be
signul geherator.
Complete resistance and voltage snalysls chart for
eusy (rouble shootlng supplied with each kit
It transformers are slug tuned for hlgh galn and
maxthmum efclency.

Safety interlock switch supplled with coch unltl
8lmpllcity of operatlon—only 8§ controls on front

wligned easily without usa of

Danel

Schemnatle diacrams are broken down into slmple
cireults for ease in wiring.

Picture 18 very stable—does not jump or tear out
even under unusual recelvlng conditions.

4 Channcls—provisions for six.

Seventeen tubes Including latRe Dieture tube.
Pleture tube 13 seven inches In diameter and gives
& plcture 26 ‘sQuare Inches [n slze.

All parts are unconditionally guaranteed
electrically and mechanleally perfect.

Sot comes complete wlth all. becessary Information
shieets. DaTts, drilled and punched chassls. beaudi-
fully finished front panel and modernistic cabingt.
Hardware and other necessary items are also in-
cluded. NOTHING FKLBE TO BUY,

SONAR SOUND DETECTION UNIT

In Orlginal Overseas Patking
Ideal for detecting underwatet sounds ‘within an
ates of 15 miles. Usipe s Rochelle salt xtal a3 the
actlve unit the sound 1s transmitted up n 60 ft
cable. Completely enclosed in & solld rubbor sheath.
Originally llllaed iin‘ ?]nrbvr detenae.l Efuph'd with
augio amplifier a8 many valuable
uges. § b - $7-95

SELECTRON SELENIUM RECTIFIERS
50 to 99
6 to 49
{tob

.

.

.

to be

985 1 'z:;ﬂ,‘g" ]
.90

.99

Quotations on Jarger Quantitles
furnlshed ubon reQuest

USEFUL FOR: & AC-DC Portables
Power Supplics % Console Rad.os
Types of Rect. Tubes
QGives Instant Reception—Requires No ‘“Warm Tp”
Replaces Tube & Socket—Prolonks Life of et
Requires [.ess Spuce—Increases Sensitivity
Mizde to Last The Life of the Ket

NEW BATTERY
BOOSTER

Powerful—Efcient=~
Economical

A compact, lightweight,
sutomatie, constant volt.
nge batlery charker which
15 especlally designed to
Lelp car, truck or tracter owners keep 6 volt atorage
batteries fully charged. 47x4"x57. Welkhs 4 lba.
packed. Opcrales on 105-120 v AC 60 Cy. DC ¢ ¢

2
R 1=

~——

* Intercom
w Replaces 29

.

4.2 amp. Complete with 8 ft. AC cord with motded
rubber PIUR und 6 ft. DC cord with all- $9 27
gatwr  clips ‘e .
NEW No. 63IPI/SNA Gluss &trobotron tubes.

Each ...... . . . .$3.21
W0 By-Puss Condensers, 10 Vurleties. Speclal..$4.85

Vision Hesearch Lahoratory destan and coustruction
of modorn B or 7 lnch television recelver Instructlon
Kook and complete set of coils, Special $6.95.

All Prices FOB New York City, N. Y.

HIGHBRIDGE RADIO - TELEVISION
& APPLIANCE CO.

330 CANAL NEW YORK 15,

343 CANAL NEW YORK

C—
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| with a wealth of canned sounds. As a | ——

HOME-BUILT SOUND EFFECTS w  AMERICA’S k
(Continucd from page 27) TOP QUALITY "
.- AMPLIFIER

a saw. Any noisy tool will record well, |
and the sound can be bigger than life
if amplified. |
To turn on the lights, use an electric
switch. Taking the teclephone receiver

e

Fig. 6—A fan motor and dowels make wind.

Delure X Serncee

= N i e

A reputation: for.quality is our most
g >

_priceless ogsset. The” performance and

operation of the Newcomb Deluxe K-

Series of "amplifiers form outstanding

proof af the reason for that reputatian.

-
- Incorporated in every K-Series model is
<o combination of feotures never before

off the hook and replacing it is very -‘ff?”eé":';‘ '°"Y ‘L’:f"r;:".' =5 'd"-‘:""':
convincing if done close to the mike. du‘:“:: op qualily in saund repr

To strike a match, a special trick in- |
creases the effect, Strike the match
about 4 inches from the mike, then |
quickly move it very close to catch the |
flaming noise as the head buorns. ‘

A glonce ot Newcomb specificatiops will
convince the man who knows—and cares.

Write for literature

Making our noises work

For the radio workshop or the “home-
broadecaster,” what to do with the vari-
ous noises he has recordsd presents no |
problem. Others may ‘be embarrassed |

IO Ys¥ PRODUCTS CO.

]Dep?. C, 6824 Lexington Avenve
Hollywoed 38 Calitornia

RADIO PARTS
SOUND SYSTEMS)

ELECTRONIC
APPARATUS

Radolek’s big Free Profit
Guide Catalog ond Profit
Bulletin supplements keep
you abreast of the

Fig. 7—Rainmaking is easy with this machine.

suggestion, amateur plays may be im- Folimy

proved by properly used sound, ampli-

fied or recorded. The nfodern “radio rapidly changing radio et
seript” type of play can be imnwensely situstion. Buying from e :
heightened in interest if genuine radio- Padolek means greater M

gt
values, better service SOUND SYSTEMS
and more profits, Make
Radalek your buying

headquarters.

type sound effects are used. Enthusiastic
sound-effects recorders have even used
the scunds as a subject for an evening’s
entertainment, making a guessing game
with prizes for participants naming the
greatest number of effects correctly. It
is surprising indeed how many sounds
may be misinterpreted if the listener’s
mind is not directed by the contextual |
material. |

FREE
CATALOG

Large Stocks
Fast Service

SEND TODAY!

| RADOLEK CO.. Dept. C-117
it . : 5 ! €01 wW. Randotph S$t., Chicago 6. 1110
Airlines are testing a “block signal” |} Please send your FREE Proft Guide Catales.

==
-ADDLEK\

B"}ifl‘ /f
1 G"l.dc )

=
] it o,
- ,r

—

method which will light a red or green |! ...
light on the pilot’s instrument board, . i

telling him whether or not he may enter
the next ‘“section™ of the alrway.

| SAVE AT RADOLEK

RADIO-CRAFT for MAY, 1947



SMALL RECORDING STUDIO
(Continued from page 85)

tive circuit should be provided. Neon |
bulbs connected in series can be placed
across the erystal so that, in the pres-
ence of too much voltage, the bulbs will
fire and their resultant low resistance
will protect the crystal cutter. The
small 1 -watt neon bulbs have a firing
voltage of approximately 70 volts. It is
essential that the bulbs do not fire dur-

Nationally Known AUTOMOBILE ANTENNAS

Side Cowl—3 Section 66"
Sturdy Rust Proof

*4.75 LIST

Deluxe Side Cowl—4 Section 100”
Sturdy Rust Proof

' $7.75 LIST

Top Cowl (Fender Mount})

3 Section 56"
$5.95 LIST 52.58 NET

Universal Cowl or Fender

Mount 3 Section 68"
*3.36 NET 5.95 LIST $2.%8 NET

All are complete, ready for installation
All are chrome plated

$2.13 NET

ing the application of normal cutter |
driving voltage, or distortion will re-
sult.

In the final analysis, what is really

expected of a cutter is a recording and 1726GT.

THREE TUBE PHONO
AMPLIFIERS

Complete with $ubes

CONDENSERS

005 mfd, 1200 ¥ DC Buffer Condensers

19 CENTS EACH - 10 FOR $1.50'
100 FOR $12.50 - 1000 FOR $100.00

JLA4—ILEI—
$4.49 ea.

which, when played back, sounds as
like the original material as possible.
Each recording setup requires individ-
ual attention to obtain the best results
of which it is capable. Each s¢t of re-
quirements and conditiens is different;

PORTABLE PHONO CABINETS

Beautifully covered in leatherette.
Dimensions 13" x 1534 x 74"

$4.95 ea.

it vests on the user to take maximum
advantage of the equipment he has so
that he may produce good recordings.

STREAMLINED ELECTRIC
List for 790 reduced to the sensationally low price in Jots of 6 for $2.98 ca.

IRONS

VIBRATOR AMPLIFIER

5" UTICA OR CHANELLOCK DIAGONAL CUTTERS $1.12 ea.

This six-volt battery-powered ampli-
fier is very compact and is easily con-
structed on a 7% xb6% %214 -inch chassis.

1t uses a pair of push-pull 6V6 beam-
power pentodes driven by a cascade con-
nected 6SC7. A push-to-talk switch on |
the microphone reduces the drain on
the storage hattery when the ampiifier

A COMPLETE LINE OF TUBES ARE NOW AVAILABLE

RADIO PARTS COMPANY

612 W. Randolph, Dept. “C”

Wrile for our latest Catalogue

Chicago 6, lllinois
.

i3 on stand-by operation.
The 6SC7 is connected in a standard ]

cascade circuit with a fader-mixer in the grid circuit of the s

second half of the tube. This permits gradual switching
from microphone to phono pickup.

A novel phase inverter is used. A 2000-ohm loading re-
sistor is inserted in the screen grid lead to one of the 6V6’s.
This grid is capacity-coupled to the control grid of the other
6V6. With 250 volts on the screen grids of Class AB1 6Vé's,
the screen current for each tube swings from 2.5 ma at no
signal to 6.5 ma at maximum signal. This variation in screen
current is converted to variable voltage drop across the
2000-ohm resistor. The grid of the second 6V6 gets its excita-
tion from the variable screen voltage. This phase inversion
system makes it possible to take full advantage of the 6SC7’s
amplification.

The power supply uses a synchronous vibrator feeding
into a resistance-capacity filter. A push-to-talk switch closes
the low-voltage circuit through the coils of a relay, made
from an old vibrator.

—Edger Dunn, Johannesburg, South Africa

(This amplifier is worth trying without the vibrator fea-
ture, as an ordinary a.c. or a.c.-d.c. amplifier.—Edittor)

TAPPED QUTPUT= (02000

6SC7 50K BVE 1M S 6VO
AN SOK ¥ 7
'E %xos +ix  |+2s0v
[
2w ol
b > ] Qi '_J
T % 3
ol 53 . 250K ! |
I ] 95(% [ %200 ' 167
1 4 ]
PHOND =
L P VIBRATOR
it X +90FF ¢
« L oo —4
= f 9N " [+ 01
‘—‘.;.—L_ __/ o1
PUSH TO TaLK Y. RELAY
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CODE CARD SYSTEM

[T=—a__Removable Self-Starter Strip exposes ends of Labels for you to peel?

MED Ay
W.H. BRADY CO, fay Cia,

QUIK-LABE
Y. MsG =rat.ave D
Code Card Syste

QUIK-LABELS code ‘Wires, Leads, Circuits, Relava, Parts, etc., faster and
cheaper, ® Pre-cut to exact size, QUIK-LABELS come on handy cards.
® Ready to use, the¥ stik-quik without moistening, replace slow and eoatly
string tags, roll tapes, decals, stencils, metal tabs, etc. ® Resist dirt, grease,
oil, abrasion, ® *Self Starter Strip automatically exposes ends of Labels
L‘E you to grasp instantly—no more finger-picking.

W. H. BRADY COMPANY Estabiished 1914

Manufacturers of Self-Sticking Tape Products
802 M 3rd STREET, MILWAUKEE 3, WISCONSIN
I'm interested. Send me all the faets on QUIK-LABELS.

INBTNE o s g e w5 00 0 smted 0 -ie s ST ;
PLEASE ATTACH TO YOUR COM

S

In a British form of “printed radio” the circuits are deposited in grooves
on plastic plates. The inventor claims that 180 sets per hour can be made
by the process,

89



10 METER CONVERTER:

27 to 30 MEGACYCLES

Designed for Army surplus receivers such as the BC 342, BC 348, BC
312, ete. Uses a single 6SA7 fixed oscillator at 16 megs. Adjust plate
output and grid input signal for maximum. Calibrate and tune the
entire band on your receiver. The power for the converter comes from
the receiver. Our special adapter secures the power from the receiver
by a plug-in arrangement. When this is not possible instructions will
indicate the correct tapping point. In ordering be sure to mention the
model receiver.

Complete unit
wired and
tested.

’18.00

Complete In-
structions and
plans

Kit of parts
and plans for

:(t)itgl]‘)lete oper- Slz-oo ( : '- ]
BROADCAST BAND CONVERTER

160 KC to 1550 KC

A valuable unit for owners of Army-Navy surplus receivers. Uses a
single 6SAT which secures its power from the receiver with which
it is used. The special adapter to tecure power is supplied with the

unit. An improved feature incorporates an aperiodic tuned antenna
circnit for low noisc level. Also tune in tae long wave band to hear
airerait beacon and weacher reports.
“BE SURE TO SEND RECEIVER MODEL NUMBER.”
Tried and tested with BC-312, 342, NC 100-ASD, BC-348, and others.

Cash. Check or M.0. Write Dept. CM
I 5- 00

THOR ELECTRONICS

5051 N. Clark St., Chicago 40, &l
% FM Tuner

: /4//0 | FMT Permeability Type

A complete fully assembled, ‘tested oscillator-
MiLLION RADIO PARTS

mixer that tunes in the 88 to 108 MC FM broad-
casts. Enjoy noise free high fidelity. radio recep-
SPECIAL TIME and MONEY
SAVERS for SERVICEMEN!

tion. FMT output feeds into usual FM 1.F. ampli-
fier which you can easily build, or into the older
FM-45 receivers (L.F.) to changge them to the
No. 100 C—Kit of 100 By-pass and Buf-
fer Condensers, $20.00 Value $5.82
No. 101 R—Kit of 100 %;-Watt Re-

new FM band. All parts, including a standard

which
wires, 1t wovks right every time. It will save you
headaches and iots of work, as comparad with
trying to make a VHF oscillator-mixer with
usual clumsy parts available. The FMT is cali-
brated to feed into 10.7 MC and other LF, Intro-

sistors ....... cooovees 195 || guctory Price $6.50 (less tube) postpaid. State
No. 102 K—Kit of 100 Ascorted radio I.F, used. Complete directions and drawing with

knobss—plastic and wood— ecach unit.

set screw—pushons . ... 591 Est. 1922 J-M-P Mfg. Co.
No. 103 T—Kit of 50 assorted Trim- ORDER TODAY - Milwaukee 10, Wis.

mer and Padder condensers BE YOUR OWN BOSS! F

—A real Buy ..... 3.93 | | &

Thousands of radio and sound equip-

ment parts and suppiies. Tubes, Rec-

ord Changers, Amplifiers, Speakers,
ete. Write for Catalog No. 29.

W Souno Equipment Co.
911-913 Jefferson Ave., TOLEDO 2,0K10
l/aaa{jet l/eac{gadtteu

GUARANTEE '
CANNON-BALL §

Phones to give absolute
satisfaction. Unusually

. MAKE MORE MONEY

““CASH _IN"
now get THE  real
monay-makers doz-
ens of profitnble teste
mai! order plans. con-
fidential business se-
erets, dozens of prac-
tical tested formulas.
successful tested
schemes actual ex-
periences of men who
have started on a shoe-
atring-—wlith less than
£l0 25¢ a
Send

money

capital.
postpaid.

B stamps,

order, or coln,

Money Back

Guarantee
NATIONAL PLANS COMPANY

Box 26RA, Ansonla Statlon New York 23. N. Y.

metal tube, are combined into a single compact |
{ unit measuring only 2%” x 114” on chassis, to |
you connect aerial wire and three voitage |

you

sensitive. Noted for fi-

delity and clarity of
tone. Folder R-§ illus-
trates Complete Can-

g{:‘:';;"'&‘.‘s'! . non-Ball line. Write

C. F. CANNON COMPANY
SPRINGWATER, N.Y.

_PEN-OSCIL-LITE

Extremely convenlent test osciliator for all radle
e Small aa a ben @ Seil

seavicing) aslignment

powered e Range m TOO0 eveles audlo to over
800 megacycles u.h.f, & Ouiput from zero to 125 w.
o Low in cost e Used by Signal Corps e Write for
informatton.

GENERAL TEST EQUIPMENT

Scientifically
Bublt

Heavy bar mag-

1] 38 Argyle Ave. Buffzlo 9, N. Y.
i
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EASY-TO-BUILD OSCILLO-
SCOPE

(Continued from page 24)

to external sweep and applying a sinu-
soidal signal to the horizontal binding
posts on the front panel and another
voltage of different frequency to the ver-
tical amplifier, various patterns called
Lissajou figures will be obtained. These
figures are helpful for frequency cali-
bration or comparison.

To obtain a trapezoidal pattern for
determining the percentage of modu-
lation of an amateur transmitter, the.
connections to the rear panel should be
made as shown in Fig. 10. Fig. 11 shows

Loww

OH

L—oﬂ G

R.F. PICKUP LOOP AT
XMITTER FINAL-

Vo=

vot—

Fig. 10—Connoctions for modulation tests.

some trapezoidal patterns.

In Fig. 11-a we have the standard
pattern for 100 percent modulation. Fig.
11-b shows overmodulation and 11-¢ a
condition of less than 100 percent mod-
ulation. Patterns similar to 11-d are due
to phase shift in the speech amplifier.

The value of an oscilloscope in servic-
in~ receivers was shown fully in two
articles (The Scope—A Repair Tool.
January and DBMarch Rapio-CrarT).

3 d

Fig. H1—A few more common Lissejou figures.

After having built and become fa-
miliar with the operation of a scope
and its capabilities as an instrument,
anyone having one will discover new
uses for it daily.

POWDERED IRON CORES

Make your own high “Q" LF.-R.F. or
Antenna coils! Range 100 ke to 50 me.

KIT No. 1—18 Pieces, 3 Types..... $2:00 pp
(<] °

Also, perm. tuning cores—1700 kc to 536 ke

KIT No. 2—12 Pieces, 3 Types..... $3.25 pp

MAGNA-METAL PRODUCTS CO.
70 E. 45th St. New York 17, N. Y.

ear BDI

Traln at home, in spare time. for a good pay job or
start o business of yvar own without capital—under our
proven 2-Way method: you receive. Lessons pius Home
| Shop Practico including 9 kits of radlo parts to make
\ hundreds of tesis. Many students earn money in_spare

time while learning. Write for FREE book *“Your Oppor-
tunities tn Radioc™ to

Hollywdod Kadio & Television Institute,

bl§ 19290
Easee 1900 Angeles 14, Catif.

1947

Dept. F2, 810 W.

for MAY,



@ TEST OSCILLATOR KIT @ |

Supplies L.F. and broadcast frequencies modu-
Iated or unmodulated complete with tubes, chassis
and metal cabinet punched and all parts mounted
rendy to wire. RTO-]OOC $14, 75

Wired and teste . . $20.25
RECEIVER SPEG'AL, leoox t)pe FS ﬂted tuned
superheterodyne, ideal for use with a high fre-
quency converter. Complete with coils, tubes, 110
volt 60 cycle power supply and complete in-
el F o T e, e $14.50
PHONO PLAYEH I(ITS. Tuble Model dual tube
amp. five inch speaker, light weight crystal pick-
up, attractive two tone cabinet and quiet rim
drive motor. Model RCP4, complete .,.... §15.95
Wireless Phono Player, tune it in on any radio.
Model RC5W, complete ............. $14.35
Phonograph Attachment, plays through any
radio. Madel RC5A, complete .......... 85

Tubes are supplied with all the above kita,
AMPLIFIER KITS 3 tube RC3, 33.80; 2 tube
RC2, $2.60; 1 tube RCI1, $2.10: phono osciltator
kit RC1W, $2,90. Tubes extra.
RADIO TUNER KIT, complete with tubes, ;!RT
A e on o e T, ST N o]
TUBE SPECIALS. 12AT6 $.65: 128A7 $. 65;
26Z5 $.65:; 32L7 $1.35; 351.6 $.65; 35W4 560.
50B5 §.85; BOL6 $.70; 11TN7T $1.45.

Terms—Cash with Order or C.0.D. with 200, Deposit.
Add Postage.

Send for special bargain fist.
HALLMARK ELECTRONIC CORP.
592 Communipaw Ave, Jersey City 4, N, J,

GOVERNMENT
SURPLUS

If you cannot get to the Government Sales of
War Surplus Radio Equipment, the next best
thing to do is to buy our SPECIAL $25.00
GOVERNMENT RADIO SURPLUS AS-
SORTMENT. We buy large quantities all over
the country, divide those items we don’t have
in lnrge quantities into choice nssortments for
which we know You would gladly pay $26.00 if
you could see them.

On a deposit of £.00 we will ship you C.O.D. (bal-
ance $20.00) frelght collect, a large quantity of Gov-
ernment Surplus Radio Jtems subjeet to Fyour inspec-
tion. If, after Inspecting, you urc not more than sat-
isfled. retum to us, freight charecs eollect and all ft
will have cost you will be frelght charkes. You should
be able to dispose of a few of the items that You may
not need for the entire cost. This 15 the theapest way
we can sell you War Surplus Radlo Material.

Our warehouses gre filled with thousands of cholre
Govornment Surplus Radle Items. h)t of them we do
not have in sufficlent Quantity to advertise nattonally
and the cost of inventorsing. itemizlng, correspond-
ing, ete., would only inerease their cost 1o you; there-
foro we make this offer, If you wish to mention a few
items you desfre, wo will endeavor to include them in
thie apsortment, State whether you wish ““Ham'' or
Commercial assortment.

THE ABELL DISTRIBUTING CO.

5 E. Biddle Street, Baltimore 2, Maryland

PREPARED ASSORTMENTS.
GUARANTEED FIRST QUALITY

100 Watt Resigtors All Insulated $2.98
100 ‘/ﬁ Watt Resintors All_Insulal 3.98
100 Watt Resistors All Insuiated 4.45
50 2 Watt Reaistors All Insulated 3.98
S0 200 Volt Puper condensers. . . . w 2.48
S0 Mica Condensel wip bt 2.9:
20 Dry Electrolytic Filter Cond: .. G, 7
10 28 ft. Rolls Hoolun Wire—Asst'd colors 1.98
10  Volume xnd Tohe Cantrols—No Switches 1.98
100 ft. Spaghett) .nd Viny!ite .98
10 Coifa IP.. R.P. Ant. and Osc.. 3.88
20 Waler and Cerﬂmlc Bana swluhep 3.98
20 Auto Suppressors ., ........ 2.98
80 FElectrical Wirlnk Devices. Pluli 'l‘nrm
Hasta. Elernents, Fuses, ete. 00
SEND FOR TRUTONE COMPL!TE RAD‘O AND
ELECTRICAL LI§
Terms: 25°/e deposit reoutred with order. o
D. oo

Merchandise xent prepaid if ml
mlv.u.nce accampanics order.

TRUTONE PRODUCTS CO.

303 w. 42nd St

Dept. CA New York 18, N. Y,

EASY TO LEARN CODE

it 1s easy to learn or fncrease speed
with an Instructograph Codo Teacher.
Affords the quickest and most prac-
tlcal method yet developed. For be-
gioners or advanced students
Arailable taDe1 froin beginner’s
alphabet to typleal mcsuses on_ ali
subjects. Speed range § to 40 WPMI,
Always ready—no QRM.

ENDORSED BY THOUSANDS!

The InstructogTabph Cod e Te.:her
liternlly takes the place of an

utor-instructor and cnabies m)-ane %
leatn and master code without fur-
'rhouaands of succersful operators have
with the Instructograph System,

ther assistance.
“nequired e eode”’
Write today for con\enlent rental and burchase blang.

470t Sherfdan Rd.. n. I

RADIO-CRAFT

Dept. RC. Chleago 10,

for MAY,

INSTRUCTOGRAPH COMPANY iV

Suggested by Grego Banshuck., New York City |

Bavio Thirty- Five Pears Ago

In Secnsback Publications

HUGO GERNSBACK

Founder

Modern Efectrfes ..................... 1808
Eleetrical Experimenter ..... Sod 1 1913
B0 ANEWS™ | E owron s e e AN PR G B 1919
Sclenee & lnvcnllon ,,,,,,,, R = 1920
Radio-Craft # bAIEN bl Saad s - 1929
Short-Wave Craft .................... 1930
Wireless Assoctation of America ..... .

§ !

Some of the larger libraries In the eountry still have
copies of EL EC'I'R ICAL EXPERIMENTER on file for

Interested reader
interesting Raulu Artleles n the May, 193 fssue of

the ELECTRICAL EXPERIMENTER.

A Treatise on Wireless *Telegraphy,
by Hugo Gernsback..

The Quenched Spark Gap, by H. Win-
field Secor.

Building Large Spark Coils, by Huge
Gernsback.

The Vacuum Detector, by H. Win-
field Secor.

How to Make a Loud-Speaking Tele-
phone.
* The Tuft’s College Wireless Society.

36-mile Transmission with Half-
Inch Spark Coil.

400 MILLION U.S. RADIOS?
(Continued from page 17)

during the next decade we ean -con-
fidently look forward to a future in
which there will be between 400 and
500 million radio sets of various types
in this country. Even this will not be
final saturation; because by the end of
10 years several new types of radio re- |
ceivers——for instance television com- |
bined with radio sound sets, and many |
others—will have made their appear-
ance.

Add to that replacements of obsolete |
radios and even the most pessmustlc
radio man must admit that saturation in
this country is—for practical purposes
—distant and unreal.

Six American railroads were using ei- |
ther earrier or high-frequency radio by
the middle of the past summer. Most
frequent use has been in freight service. |

TELEVISION “ORGAN"

1947

Radio & Electronic
Government Surplus

MINE
DETECTORS

MODEL
AN-PRS-1

$095

Brand new army mine detectors: port.
able, will detect metallic and non-
metallic objects; very sensitive; using
955 tube in detecting head; two tube
amplifier using two INSGT; headset;
or microphone. Also 150 micro meter;
power supply, 345V, one 6.V or two 3.V
Latteries. Complete with instrument less
batteries. Packed in original cases. Ship-
ping weight 108 lhs.

THIS MONTH'S RADIO BARGAINS
INTF;RPHO&F t:dPLIgllﬁRS
co et ) t 5
motor ... e DT $2.50
WIRE — 14, 16, 18, 20. 22 Knllxe 20
up to 50 ft. lengths, Per Ib. .... =
AUTO ANTENNA—3 gection 64" 1
side cowl mount—2 insulators -50
125 MFD. CONDENSERS at 350 25
Volts [CIDT 5 heeavmednuina sl -
500 MFD CONDENSERS at 10 25
MFI) Oll. FILLED CONDEI\:{S- 05
ERb 400 Vol ok ik i -
BY-PASS CONDENSERS, AS- 1 50
SORTED SIZES—per hundred. . o
BUFFER CONDENSERS .01 12.00
1600 Volts per hundred C.D, -

No order under $5.00—please wend
check or money order. Orders shipped
C.0.D. subject to 20% advunce deposit,

Write us ahout your needs

RADIO CENMNTER

Radio & Electronic Surplus
2530 E. DAVISON AVENUE

DETROIT 12, MICHIGAN
[ = = == S ey

&1




DEALERS! SERVICEMEN!

These VALUES mean
PROFITS for YOU!
All merchandlse offered below s BRAND NEW,
and FULLY GUARANTEED, Our emormous stocks

and facllities emabie us to glve you IMMEDIATE
DELIVERIES on ail merchandise listed.

TERRIFIC BUY FOR P.A. MEN!
IR i Gt ke, 1 $4.50

WILLARD 2-VOLY
STORAGE BATTERY

Exact replacement for GE pocta-

blas = brand new

each ... ....iiaeeet $2'75
Willard 6-wolt  (3-ceil)  storage
battery, brand 9
MEW . ieniiscinianae <

Magnetic Pickup . ... ... gzl B & $2.20

Shore Magnetie Cutting Head, " ‘Special . s1.85

orps

Telegraph Key Sig. 3
£ 2-voit Radio Vibraio, for Portable & lnrm
'L."f'"nepufc'émmi for GE B B30 L.eeeaaan 1.65
LOOK A'I' THESE PM SPEAKER VALUESI
Alnleo 5 47

Alnico 5 5~ Ph ..... 1.45
Alnioo $ 8~ T'M 1.95
Alnico B8 8" PM . ....c:c.:cesuntannnmnanss 3.23

PM
450 phm 47 Dynamic
MAGNAVOX “FP" FlLTER CONDENSERS a5

8.8 mld 500 volls ..., uuan

40-20-20 mid 150/150/25 V
METER SPECIAL!

37 Square AC Milliammeter 0-3000 mils «:o- -

BRAND NEW &.TURE SiG. CORPS RECVRS BC.
453.B serics. SEASON'S BEST BUY! Tubes alone
worth total cort! AlLAluminum Alrcraft recelvers.
5*x8~x12Ya”, Welght 614 Ibs. Black wrinkle
enamel fAnish, Tunlnz range: 3 to 6 ne. Tuben:
a3 _148K7. 12K8, 12SR7. and_ 12A8. TPower re-
quired: 250V @ 50 Ma and 25.2V .48A for
heaters (casily rewlied for 12,6V @ .9A. I{i and
Lo\.\ |m|)cduncs: output). Voice, MCW and "CW re.

E CH SET COMPLETE wt‘ru ALL Tuass 55 95
IJN SOCKETS, less dynam

Same ag adove. hut (uning rannt
ﬂt‘: 9.1 Meagacycles . 55 95
1 VOLUME CONTROLS
25M ohm
';’gmm"hh — Your Costs Any Type
0 ohm
230M onm SWItth , .. cesaranns 40c¢
5 O
Less
1 Mewohm
2 rciebm Switch . .... 0000 ..28¢
MIDGET TUNING CONDENSERS 00014 m.fd
isolantite insulation, lonk A Bc

umciard mike)  PIVEE). wii el T el B E SR B 4c
s$0 FO TUNING cono:nszu lwlnnmo

Insulnuo ............ 13
221/ VOLT *8* BATTERIES with leads || ... 338
MIBGET VISE—SPECIAL! . ....corvuncaraos $2.19

l’LEASE INCLUDE: 2384 deposit wil’l wdrr—Bnl-nco
€.0. All nbove subject to prior

SENUINE MAJESTIC

‘l V‘j RADIO PARTS SERVICE

53 VESEY STREET - NEW YORK 7, N.Y.

‘“More than 10.000 satisfled Radio
Deaters and Servicamen since 1940

ELECTRONIC VOLT-OHMMETER

110 VOLTS AC 20 RANGES
s ] ] 85 0/5/10/50”00/500/1?)00/5000 lv:lu DC and

six overs
lapping ranges. Sensltivity: over MILLION

POSTPAID gy} per VOLT on 5 volt range.
Complele Iu':r includes tubos,

punched 'f lled chassls and braull.qulI enamaled
panel. 1y assembled and wired

ait componont

Special  slldeback clrcult dueloﬂd durink war by
selentist at the Cellfornia Iustitute of Technology glves
amuzing scnslivity and flexibility while cotoplelsly @lim-
innting necessity of batleries and expensive meier. Each
instrument !3 ‘tnalvidually calibraied. Dial scsls over
nine inches 003!

__ Ia nddition to performlhg the usual wolt-ohm functiona,
this instrunient easlly measures these vnlm.u UPER.
HET OSCILLATOR. AVC. AFC, TRUE GRID BIAS AT THRE
GRID. BIAS CELLS without nﬂ'mmz !ht clrcnt. Bleasures
the exacy leaknge reslstance of BULATIO TUBES.
CONDEN: S. It can be used wlm a SIEnal Cencrator
for SIGNAL TRACING.

STERLING ELECTRONIC COMPANY

166 N, Slerra Bonita Ave.. Dept. 2, Pasadena 4. Calif.

Do you need

BINDING POSTS?

Ths Xi PUBH POST wit fts 8orin
Action sssures Copswant Contaet an
ﬂulu connection.
od In AM A
ll 12c each.
Aluminum Body, Dakslite Top Tyre &1
c ”Ch

Typs M

NP, ALL BRASS_STAR-
LESS S‘l‘:l-:L SPRING & PIN, PROVEN
by 240 HR. SALT ‘JPFAY TEST as NON-
CORROSIVE ‘ot 28¢
Manutactursrs lnd Inular- Libsral
Iscounts

X. L. RADIO LABORATORIES.
420 Weat Chicage Ava.. Chlemgo 0. il
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COMMUNICATIONS

AN INSTRUCTOR LOOKS AT RADIO-CRAFT

Dear Editor:

Why do I buy RaAD10-CRAFT? It can-
not be because it is “too darned tech-
nical” for my pocketbook knows that I
prefer the technical magazines. Having
been in the radio field as an engineer for
well over forty years I would have no
interest in & magazine that catered teco
much to the screwdriver and plier type
of serviceman.

My interest in RADI0-CRAFT is solely
that of a teacher interested in seeing
how others attempt to inform, and to
instruct, the mixed audience of RaDIO-
CRAFT. When some of the instructors
“talk down” to their audience they are
sloppy and careless, but most of them
give us something very well worth read-
ing, and prepare their material with
great care.

Your policy seems sound when I think
of where your magazine fits into the

present picture. During the war 1
thought you were a bit short of proof-
readers; and that you were compelled
to fill space with articles that were
thrown together without care, but as
things return to normal you should be
able to select material with more dis-
crimination. In general, sketches thrown
together with parts missing or not prop-
erly identified are very provoking, even
when one has no intention of using
the material; they must be still more
annoying to those who would build what
is imperfectly shown and described in
the article.

R AD10-CRAFT does not go to extremes.
It very obviously keeps the rank begin-
ner in mind at times, but its policy indi-
cates to me that it believes that the be-
ginner wants to grow.

THOMAS J. MACKAVANAGH,
Washington, D. C.

MILD DEFENSE OF AMERICAN RECEIVERS

Dear Editor:

Stavride’s letter from Greece in the
January issue was very interesting.
Distance and the outsider’s viewpoint
lends a novel, discerning and honest air
to the criticisms. However, there is usu-
ally more than one side to any problem
in this cockeyed world of ours.

1. What is meant by the “best” Amer-
ican prewar sets? Does Mr. Stavrides
include $1,200 Scotts or 3800 Philcos
or $700 Spartons in his “best” categery?
I would very much like to hear a “good”
European set with better frequency re-
sponse than those receivers.

2. Degenerative feedback must not be
regarded as a magic cure-all. How is a
resistance-capacity loop or degeneration
in a cathode leg to compensate for non-
linear phase-shift, audio frequency-mod-
ulation, transient and complex inter-
modulation distortion in audio systems?
Real quality is obtained not by phony
“bass boost” or high-frequency cut-off
and phase shifting “tone-controls” but
by using low-mu triodes in push-pull;
video-circuit type low- and high-fre-
quency peaking cireuits; direct coup-
ling; $100 to $200 loudspeakers, flat
from 30 to 16,000 cycles; and 330 to $50
laboratory standard output transform-
ers flat from 20 cycles te 20 kilocycles.
Such circuits are really wide-band and
high-fidelity, but cost money—real mon-
ey—and cannot be attained ‘with a
dollar’s worth of condensers and re-
sistors.

3. American receivers must use high-
er intermediate frequencies of necessity.
This reduces various cross-modulatien,
harmonic, and difference-frequency in-
terference effects from other American
communication bands. Lower i.f.’s might
improve gain but are impractical in the
United States.

4. Cost and psychological factors are
as important here as in Greece. Labor

RADIO-CRAFT

and material difficulties—real or imag-
inary—present a serious problem to
American design engineers. It’s a sad
aftermath of a still sadder war and is to
a large extent inevitable,
Tep POWELL,
Maspeth, New York

THE GUITAR WORKS WELL

Dear Editor:

I have had such good luck with the
Electric Guitar I made from instruc-
tions in your (1946) Radio Electromics
Reference Annual that I am enclosing
a photo of the complete project.

“EL” GRIMSHAW,
North Andover, Mass.
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Anyone Can Bulld Our

NEW MOLEL S-5C RADIO

Qur model §-5C uses the universally accepted tuper-
heterodyne circuit contalnlng the following tubes:
e L28A7, 125K7, 12807, 5016, 3525 and tumes from 550
" Ke. to 1600 Ke. Model §-5C . . . completa kit fess
tubes.
trated instructlon sheet, showing simple,
step-by-step diagrams.

OUR INSTRUCTION SHEET COVERS
EVERYTHING

b ® Pletorlal Dlagram o Schematie Diagram ® Photo-
graphs ® Step-by-Step wiring instructions.
Available at your focal distributor
or write to us for catalor M

With Bakellta cabinet and brand new illus-
détaiied,

Other Models Available

. RADIO KITS COMPANY

12¢ Cedar Street

New York §, N. Y,

i B

AMAZlNG NEW
Pechket or RADIO!

Purse size

<MAL!. AS A PACK OF CIGA-
RETTES! Weighe only 2 few

ounce| bia.

clc
plastic cane. Uses new crystal
diode, Hi-Q-slide djal. No hlbel'
batterigs or electric **Plug-inn’
required! Receives focal broad-
casts and

QUARANTEEO TO PLAY

when used acco! to instrue-
tions aent with ench radio! You
It at home. in man

offices, hotels, cnblns,

ﬂc—lom of fun—real cnleru:l.ll

it

(cuh. money order, check) and pay
Send OIITY "QE pontman $3.08 Pplus delivery fees
on arrival or pend $3.99 for ponnnld delivery. Com-=
plete as shown ready to play with self contalned per-
sona) phone. For s—children will tove It—gtrown-
ups too! An exceptional vajue—order yours and enjoy
ihe many good radio programs coming! Don't be with-
oul youf Pa.Mette Radio another dayl (All foreigm or-

B

gers 33.00 U.S. eash
Pa-Kette Electric Co. Dopt. REC-5 Kearney, Nebraska
—

" $3.00 FOR CARTOON IDEAS
RADIO-CRAFT prints several radlo cartoons every
month. Readers are Invited to contribute humorcus
radio fdess which can be used In eartoon form.
It Is not necess8ry that you draw » shketch. unless
e IDEAS NOT WANTED:

i No electrical or radlo definitions wanted. Some
these were published In the past, but the subject ls
- shout exbnusted,

Payment is made on publcation.

Address RADIO GARTOONS RADIO CRAFT, 25
} West Broadway, New York 7

Come to the Greaf
SHOPS OF
| COYNE

twhere you'learn by doing”

ElECIROHICS = TELEVISION
< & Few Shorl Weeks

Prepare For A Good Job Now With
A Lifetime Future!

Tradned Radio men_ needed now. Get Radio
training and be ready for a real future. Learn
on actual equipment at Coyne. Free employment
service to graduates. Many carn while learn-
ing. If you are short of money, ask abouf Student
Finance Plan. Now added Training in Electric
Refrigeration. We are also equipped to train
those wholﬂuahfy under G. I. Bill. Men with
Physical Disabilities may qualify for training
at no cost to them for twition and subsistence.
SEND COUPON FOR FULL DETAILS
et LA X AL AN R RSN NN Y EELEE]
B. W. COOKE, Director, Radio Division
COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 37-8H, Chicago 12, Il1.
Send Big Frec Book; also details about Coyne Part-
Time Empioyment and Student Finance Pian.

[ Send G, 1. Bulletin O Phyeical Disability

INAMIE 3 o ok s oo sl o1 ol AGE
APDRESS .4 4 ] w6rs.s700040d debeb 595,85 bl 3 2
CITY STATE

l Editor)
!
| Dear Editor:

la

CONSIGNMENT COMING?

Dear Editor:

We are expecting some of the radio
tube manufacturers to begin consigning
tube stocks to radio shops, as was the
practice before the war.

This will be a direct blow to all the |
better radio shops throughout the coun-
try, who have had to purchase their |
tubes outright during the war, many of
them at black-market prices. It will also
greatly stimulate the backyard mechanic
and the number of new shops opening
up over the country. It will also inerease
the price of tubes and parts to us all,
for the manufacturer and jobber will
naturally lose money on many of these
consignment accounts, which must be
made good by those that are able to
keep going.

It would be well for the shop owners
to fight such a plan by any manufactur-
er or jobber and voice their objections
to their respective jobbers.

We will not use a tube that is being
distributed on the consignment plan, and
we will not do business with a jobber l
who is comsigning tubes, if there is one ‘
we can find who does not. I

G. E. RENFROE,
Southern Radio Service,
Thomasville, Ga.

|
BRICKBATS AND BOUQUETS |
Dear Editor: |
I have read your magazine for many
years, but gradually it is becoming |
worse and worse as far as the amateur
radioman, experimenter or set builder
is concerned. Its only interest is to the

| serviceman or technician. Therefore you

are just out one more subscriber.
G. L. Ruiz,
(No address)

| Dear Editor:

I have the following bouquets and brick-
bats for your magazine. |
I find the Question Bax, Radio Elec-
tronic Circuits, and Try This One! depart-
ments very interesting. I feel, however, that
[ you publish too many audio amplxﬁer cir-
cuits in this department. Very satlsfactory
| amplifiers can be designed by the experi
| menter from readily available information
(tube manuals, books, etc.).
Joserr E. STEMBEL,
Kentland, Indiana |

(We have felt there is not enough
available material on sound and ampli-
fiers. What do other readers think?—

I think your paper is swell but let’s have
little more on how to build radio equip- ’
ment and a little less on the subject of
commercial and war radio equipment and
the like. Thanks. J
Perer MERRICK,
Hollybum B.C |

Wire so fine that 1,000 feet of it

reeled on a spool is invisible to the |

naked eye is reported by the Westing-
house Lamp Division. The wire was or-
dered by the Bell Telephone Labora-
tories for a new amplifier tube.

RADIO-CRAFT MAY,

for

|—WIRELESS PHONO OSCILLATOR

Transmits recordings from phono pickup or voloe
from mike to radlo without use of wires up to 500 ft.
Neatly designed.

less tubes ...

Complete kit. - $3.49
Above kit assumbled and fested 4.49
Tubes for above kit {138A7, 3515) E 1.49

IMMEDIATE DELIVERY
Write for Quantity Discounts on Amplifiers
and Oscillators.

CONSTANT ELECTRIC, Dept. C [

112 Cornella Street Brookiyn 21, N. Y.

Jobbers,

TELEVISION

KlTA HIGH QUALITY
TELEVISION RECEIVER

ready for Easy,
Rapid Assembly

. t
ENGINEERED

BY
TELEVISION
SPECIALISTS

Easyto-Assemble: No knowledge of tele-
vision required. COMPLETE easy-to-
followw INSTRUCTION SHEET gives
you all the knowledge you need.

This Kit INCLUDES SOUND, all compo-

nent parts, and the following:—

1. Specially designed Television
Antenna.

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

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

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

Operates on 110V.; 5060 cycles A.C.

Price: complete with ALL tubes, $159.50. Shipment
whl be made Immediately after receint of order.
§25.00 deposit reaquired on all orders. halance C.0.D.
Wwe belloeve that the combparative quality of thls set
is supecrior to other availahle sets. It has heen a¢.
cialmed by malor television schools throughout the
country.

DEALERS: You can cash In on this
information write to:

TRANSVISION, INC. “:°L
385 North Ave. New Rochelle, N, Y.

2,

3.
4.
5.

kit. For full

Enclosed find §.... .doposit. Please ship
.Trangviston Television Kits C.0.D, to

Name o ccocinvaraviniiaa,ay e

Address

Oy & Btabl ...cciviniainviinimnritanessnss
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NOW—A REALLY HIGH-POWERED—
Radio Engineering
Library

HOTE:
The Library comprises a selectlon
of books culled from leading Me-
Graw-Hill publlcations in ths ra-
dio fleld.

® eapecially selected by radio specialists of Mc-
Graw-Hill publications

® to give most complete. dependable coverage of
Jacts needed by all whose fields agre grounded on
radio fundamentals

® availabic at & special price and terms

HESE books ¢over circuit phenomena, tube the-

ory, networks, measurcments. and other sub-
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the liternture—books you
will refer to and be rcferred to often. If you
are a practical designer. researcher or engincer
in any field based on radio. you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.

5VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS
1. Eastman’s FUNDAMENTALS OF VACUUM TUBES
2. Terman’s RADI0O ENGINEERING
3. Everitt’s COMMUNICATIDN ENGINEER]NG
4, Hund's HIGH FREQUENCY MEASUREMENTS
5. Hepney’s RADIO ENGINEERING HANDBOOK
10 aays' oxamination. Fasy terms. Specilal price under
this offer less than books bought Beéparately. Add these
atandard works to ur library now: pay smuall mouthly
lastallments, while you use the books.

10 DAYS' FREE EXAMINATION-SEND COUPON
Tl e e e e e L R N LN )

McGraw-Hill Book Co., 330 W, 42nd St, New York 18

Seng me Radioc Englneering Library. 3 vols,, for 10
days® examinatiou on approval. In 10 days I wilt send
$2.80, plus few cen!n RoOstake, and $4.00 monibiy titl
$268.50 I» pald. or kN po!!rmld- {We pay Bt
Afe on orders nﬂ:ompnnlod Ly remlitance of the frst in-
stallment.)

Nam® .ooevrrriens O POSREE e BT [ R
AQAress v ovavervrrarrrarrananssans

City and State
Company

Position . . -RC.5.47
----------------------------

Revolutionizes the Industry!]

A SENSATIONAL SELLER!

Il DUTSTANDING FEATURES:

@ Tositive Intermix ® Plays ALL Records
® Bervice Adjustments ® Completely Jam-prool
Ellminated ltecords Qenily Low-
@ Minimizes Record ered on Hpindle—not
Wear dropped
® Singlo Knob Control ® Automatie Bhut-off on
last record
® Pick-up arm may be grasped at any tlmo and
changer wlll not be thrown out of ndjustment
® Resonance-free ball bearing tonc arm
R o Eusily operated—any child can do 1t
§ Dimenslons: 13 13/ 1a—w 12V."D S 73
T%~H No. 116A4 ...... NE'I’

SERVICEMEN—RETAILERS
Join our tustomer (st today,
Write today for our new 16-page Illus(rated catalog
NR-116. t's fres. Got on our mailing {ist.

Dert. C

LAKE RADIO SALES CO.

615 W. Randolph Street; Chicago 6, Il

94
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BOOK REVIEWS

RADIO OPERATING QUESTIONS
AND ANSWERS, by Arthur R. Nilson
and J. L. Hornung, Eighth Edition. Pub-
lished by McGraw-Hiil Book Co. Stiff
cloth covers, 5 x 8 inches, 434 pages.
Price $3.50.

The new edition of this standard work
supplies specimen answers to questions
asked in U. 8. Government radio opera-
tor examinations, as did the former edi-
tions. There are three appendices, cov-
ering radio abbreviations, radio regu-
lations, radio laws, and—a new feature
in this issue—the American Standards
Association’s anthorized graphical sym-
bols for radio and electronic equipment.
All schematics in the book have been
redrawn to conform to the new A.S.A.
radio-electronic symbols.

ATOM SMASHERS, A Story of Discov-
ery, by Raymond Francis Yates. Pub-
lished by Didier. Stif cloth covers,
5% x 815 inches, 182 pages. Price $2.00.

A story of man’s exploration of the
atom, written in the most popular style,
this narrative begins with Democritus
and continues to the experiment at Los
Alamos.

The style is one that will be appre-
ciated by juvenile readers as well as
adults. Several highly scientific pieces
of apparatus, such as the Wilson cloud
chamber and the cyclotron, are so easi-
ly described that the reader not only
understands them, but fails to realize
that the subject is difficult.

The book is illustrated with numbers
of good photographs and drawings, well
placed to explain the subject.

ESTABLISHING AND OPERATING
AN ELECTRICAL APPLIANCE AND
RADIO SHOP. Prepared by Donald S.
Parris and Associates, under the direc-
tion of H, B. McCoy, United States De-
partment of Commerce. Published by the
Superintendent of Documents, Govern-

PN
CORPORATION

Hﬂo

ment Printing Office. Paper covers, 6 x 9
inches, 199 pages. Price 35 cents.

This is one of a series of small busi-
ness manuals prepared for the use of
veterans and former employees of war-
time civilian organizations. It assumes
that the reader is already a skilled ra-
dioman and does not concern itself with
purely technical f{features of main-
tenance and servicing. The 19 chapters
range from selecting a location to eredit
management and the special problems
of expansion. Coverage of all angles of
the small radio business is so complete
that the established as well as the be-
ginning radio dealer or serviceman |
might well make use of the book, with |
profit to himself. |

SELECTING AND OPERATING A
BUSINESS OF YOUR OWN, by Gustav
E. Larson, Robert H. Johnson, and Wal-
ter Magnus Teller. Published by Pren-
tice-Hall, Inc. Stiff cloth covers, 6 x 8,
inches, 364 pages. Price $3.00.

While only 9 pages of the book direct-
ly concern the man who plans to start
an electrical appliance and radio repair
shop, the radio repairman or would-be
radio repairman may well find interest-

[ ATTENTION at fast

A 25 Watt
“High Fidelity” Public Address Amplifier

List $110.00
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incl. Tubes

oL
Model PH 25 349
NET
Manufactured by

Atomite Electronic & Radio Corp.

IMMEDIATE DELIVERY

SPECIFICATIONS
Tubes—2-68C7, 2-6L6. 1-6N7. 1-8U4G
Channels—(3) 2-Mje High Gain 125DB 1-Phone 87DIR
Hesponse—40-12000 cycles plus or minus 1 db
Output Imp.—2-4-8.15-500 ohms at both ''Speaker
T'nrmlnala," 8trip -or sockets. Handles 2 Micro-
bhones
Output Power—25 Watta 3% Dist. 35/ Watts peak.
Hum level 57TDB below output
Dl;)lly-Clenuoun—Prmcllon——Fused 2 amp slow
()

Case—Steel fwo tone black and sllver crackler Blue
Danel—white letters.

Capacitors—O1l coupling condensers & hermetically
sealed electrolytic fiiter condensers.

Bockets—OutDui and rectifier sockets steatite

Dimensions—383% x 10 x 143 inches.

Power Input—I110-125 Volts. 60 cyeles.

Availahl® with Phono Top and Tubes—

List $145.00 $64.95

ing the three chapters on small business
in general. It is also interesting to com-
pare the prospects and problems of
other small businesses with those of
radio repairing.

The space given to starting an elec-
trical and radio business is so small that
the treatment is necessarily rather gen-
eral, but some specific cost estimates are
given. The bibliography is interesting,
as it must have been made up by com-
piling the books on the author’s desk at
the moment. Three magazines are men-
tioned, but all are largely concerned
with appliances rather than radio serv-
icing,

(Continued on page 96)
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Suggested by Grego Banshuck, New York City

"I want 100,000 radios to give away on our radio show—
If you can build them for 50c each.”

1947

"

TERMS: 10% DEPOSIT WITH ORDER—
BALANCE C.0.D. F.0.B.. NEW YORK

AERCO SALES CO.

387 ‘Bushwick Ave. Brookiyn 6, N.Y.

ARMY-NAVY
HEAD PHONES

GET THIS
catalog, latest devel-
opments in rodio and
electronic parts and de-
vices, newest ham gear,
godgets and bargains.

S fnt I GED GEE GED GEN JER NS DD aEp GEN B L,

BURSTEIN-APPLEBEE CO.,

1012 McGee St., Kansas City 8, Mo,

' —.-Send me your new FREE catalog,
[] ——Send me______ pairs of phones at
1 $2.49 plus 20c pair postage. G enclose

|
i RC =
|
]
]

l in payment.
' -NAME

I ADDRESS
TOWN STATE

---_—--—-——————————'

-;i
Specializing in the design and Assembly of
Physics Demonstration Apparatus, Electronic
Equipment and Special Test Equipment, Con-
snlting Service on Applied Physics and FElec-
tronics.

CARLOCK LABORATORIES

of
Applied Physics and Electronics
CLINTON

MISSISSIPPI

95



RADIO SCHOOL |4

PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS

INTENSIVE COURSE

RADIO TECHNICIAN—The MRI Generol
Course, Includes E.M. & Television. Prepares
For FCC Broadcosf Licenses,

2. RADIO & TELEVISION SERVICING—Pre.
pares for employment as Repairmon on Stand.
ord Broadcost, F.M, & Television Recelvers.
3. RADIO COMMUNICATIONS—Prepares for
FCC Operators’ License. Leads to position as
Merchant Marine ar Flight Rodio Officer; Com.
mercial Operotor.

4, FUNDAMENTAL RADIO MATHEMATICS—
The MRI Preparatory Course. Required pre-
training for students lacking a basic mathe-

matical background,

MELVILLE RADIO INSTITUTE

45 W. 45¢h S¢. N, Y. 19 BR 9-5080
"7‘-2:440 c/wal/”aaapdﬁ, Radio, Mu”

education for progressive men and women.

S —Thorough, technical

Licensed by the State of New York

e —— e ——

: MELVILLE RADIO INSTITUTE
I 45 West 45th S¢.. New York 19, N. Y.
1 GENTLEMEN: RC
I

|

|

:

Send me FREE Information about |
| your school. I
|

)

® New Classcs starting every 6
® Women Students invited
® Approved for veterans-

1040 N. Kenmore Ave., Los Angeles

RADIO-TELEVISION TECHNlCIAN’S COURSE

‘Public Law No. 346 and No. 16.
Write for Free Bulletin on Courses

HOLLYWOOD SOUND INSTITUTE, Inc.

weeks,

Dept. B MO 12345

Complete Radio Engincering
Coursc. Bachelor of Science De- -
gree. Courses also in Civil, Elec-
trical, Mechanical, Chemical, Aeronsutical Engi-
neering : Business Administeation, Accounting,
Secrciarial Science. 63rd year. Enter June, Sept.,
Jan., Mar. School now filled to capacity. No ap-

plicatlons can be accepted until further notice.

2487 Collcge  Ave.
INDIANA

TRI-STATE COLLEGE 7o ""“To/ii

RADIO

TECHNICIAN and RADIC SERVICE CDURSES
FM and TELEVISION

AMERICAN RADIO INSTITUTE
101 West G3rd St., New York 23, New York
Approved Under GI Bill of Rights
Licensed by New York State

COMMERCIAL RADIO INSTITUTE
A radio training cenfer for
twenty-stx years.

L ]
RESIDENT COURSES ONLY

Droadesst, Hervice, Aeronauticul. Television and Mnrlno
telcurlph)’ classes; Preparatory Course now forming,

uro upbo requeit. Voteran tralning. Classes now romlnl!
for July 1st.

Na s "Rev'’ man. Lesrmn w o scnd and

recgive Mossages

and radlo, G

of men for jobs. pay.

interesting work. Learn at home Quick.

1& through flmnu- Candler System.
rit¢ for FRE OOK,

GANDLER SYSTEM CO.
"2 pept. 3-E, Box 928, Denver 1, Colo.. U.S.A.

RADIO COURSES !

Servlcing, Broadcast Englneering. Commerclal Operating,
Televislon |
INDIVIDUAL LABORATORY WORK! _LEARN BY DOING!
DAY AND EVENING CLASSES
Approved by the Maryland State Department of Education
and the Veterans Adminjstration
FREE TO VETS—TEXTBOOKS. TOOts. TEST SeT
Write for Rulletin

BALTIMORE TECHNICAL INSTITUTE

1425 Eutay Place—Dent. C. Baltimore 17. Maryland !

c  ne

. adveniure.

96 Printed in the U.S A

ho
in code “by tuhzvlnh 1
ed

'l-A " .

Bpecialize in Electronies. Radio. Electrieity, Refrizer
ation, Heating and Alr Conditioninz. or Welding
Prepare In one Fear for position as Technician. or in
two additlonal Years secure your B. egree in
ELECTRICAL ENGINEERING with major in Ma
chinery or Electronles

write for hooklet ‘‘Career Building'

S MILW AU K E £~

SCHIN. of ENGINEERINS

A TECHNICAL INSTITUTE"
RC-547 N. Broadway and E.. State. Milwaukee. Wis.

'SOUND RECORDING SCHOOL

| A practical

9 months' course in Sound Funduimenials,
Recording. und Soynd Transmlssion measurements; fin
& laboratory coittuining  transmisston sets. osellintors,
squsro wusce &cncrator and intermodulstion analyzer, aud
other eQuipment.

Two conblele recording studios assimilating broadeast.
motion picture and commoretal sound recording, under
the direction of H. M. Tremaine.

prroved for Veterans
DON MARTIN SCHOOL OF RADID ARTS
1655 Cherokee St.. Hollyweod, Calif.

CORRESPONDENCE COURSES 'IN

MULTIVIBRATORS
(Continued from page 58)

RADIOand ELECTRICAL ENGINEERING I

Dept. C. 38 West Biddle St., Baltimore 1, Md. { ELECTRICAL ENGINEENNG Gev wood rus. &1 'I

Prosan.- uurxcl m. Cost, for secure futlure. Moaers

o)
fled un\onc cun u}ldersund qultl'klv i

Extra -fine coursc in radlo,
RADIO ENGINEERING Publle pddreas.  photo-olectrié
work. Trains you to be super-servicé man. real vacuum
tube tochnician, Servicemel necded badly. Diploml on
cvmml-llon M-ny RTadu u- eammz bli:

stca

rd for
WRITE s s, m':;:mﬁﬂs:;; " 325 s

perinental kits.
Lincoln Engmur-ng s:nool Box931C—99. LincoIln2, Nebr.

Offer thorough training
courses In all technical phases of

Radio and Television

DAYS-—EVENINGS WEEKLY RATES

VETERANS: (igitat. 1> pegrorss

For Free Catalog Write Deot. RC.A7
RCA INSTITUTES, Inc.

A Serviee of Radio Corporation of America
75 VARICK STREET NEW YORK 13. N. Y.

@ RCA INSTITUTES, Inc.

RCA
under

{

through RP2. At the instant V1 is trig-
gered by a negative pulse, V2 grid is
driven positive. V2, of course, conducts
heavily, and C discharges through the
low-impedance plate-cathode path of
V2. This voltage change occurs rapidly,
depending on C and V2’s plate im-
pedance.

There are numerous other practical
applications to which the multivibrator
circuit may be adapted. No attempt has
been made to describe all of them.

BOOK REVIEWS
(Continued from page 95)

MOST-OFTEN-NEEDED 1946 RADIO
DIAGRAMS and Servicing Information,
by M. N. Beitman. Published by Su-
preme Publications. Heavy paper cov-
ers, 8 x 10, inches, 192 pages. Price
$2.00.

More than 300 schematics of 1946
model receivers are printed in this book.
Many of the diagrams are accompanied
by complete servioe and alignment data.
In some cases parts lists and replace-
ment data are given, and there is also
a certain amount of mformation on ree-

| ord changers.

The book is earefully compiled, and
in spite of the large amount of mate-
rial, excellent utilization of available
space has made it possible to print all
the diagrams large enough to be easily
read in practically all cases.

INSTALL A WAVE TRAP!
(Continued from page 87)

R.d.f. beacon signals leaking through
the i.f. of the set are not the only head-
aches encountered in the way of inter-
ference of this type in sets with no pre-
sclection before the mixer stage. In the
“zood old days” of ham radio operation
on the 160-meter band, some owners of
small, and not- so-small radios got very
wrathful with the unfortunate amateur
whose signals the second harmonic of
his receiver local oscillator were con-
verting to the i.f. of his set, with the re-
sult that several favorite programs were
completely spoiled by strong “Ham
chatter.” Now that the 160-meter band
and adjacent frequencies are being used
for LORAN and local police radio serv-
ices, the interference in most. localities
hasn't let up much.

This type of interference calls for
almost the same treatment as the if.
leak-through type. The only difference
is that this new interference is of a
higher frequency and calls for a wave
trap tuned to that frequency and effi-
cient enough to reduce the unwanted in-
coming signal to a level that will not
he amplified by the i.f. amplifier of the
set. In addition, see that the grid circuit
of the mixer stage from the wave trap

| to the grid of the tube is sufficiently

RADIO-CRAFT

shielded.
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IN RADIO MAINTENANCE [

RADIO SERVICEMAN
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A BOLAND AMD QOYCE PUBLICATION I

;4(45{ in addition youw’ll find

e THE RADIO SERVICE BENCH

® SERVICE MEN’'S ACTIVITIES

® ELECTRONICALLY SPEAKING

® REVIEW OF TRADE LITERATURE
® THE LATEST THING IN RADIO

THE MAGAZINE
WITH EVERYTHING YOU NEED

Start your Subscription with the

RADIO MAINTENANCE is not sold on the newssi’nds.

RADIO MAINTENANCE MAGAZINE
440 Bloomfield Avenue, Montclolr, N. J.

Please send ms RADIO MAINTENANCE magazine every month for
O I year at $2.50 O 2 years at $4.00

hlthough 1 am & comparative nescomer to the radie
sorvicing fleld, I felt, s nany other ssrvicemsn must
have, that what our trade needed was a publisher who

would devote n magazine entirely to the radic service- NIV o ot 6 T 000 5 0 Bl oo onssbins sy sy e
man. After receiving only one copy, 1 am more than
pleased with RADIO UAINTENANCE and eish to thank your GUCIZIURE NS 7T SRS ST REE Rt BF T8 = I TN NN PRL, 5 f CRNE A el
organization in all simcerity for doing & great job.
5w City-Stafe ..., p— st 4. b e v
Chi I1. .
e *Oceupation ..........iieciiiiiiiiiiii ST

This 13 =y first subseription to your mngazine and
82 long As 1t contlnuea to have such rine articlas, you
can count on me &3 a subscriber. It is the answer to a
techniclan's prayer, and any one who misses your maga-
sine 13 mtasing vsluable nsterial.

Title (Service Mgr., efc.)
Employed by ..............

*Business or professional classifications are required o serve you beMer. Each subscriber
will profit by writing one of the following classifications In space Indicated.

INDEPENDENT SERVICEMAN—DEALER SERVICEMAN—SERYICE
MANAGER—DEALER—DISTRIBUTOR—JOBBER )

State your trade or occupation if not listed

W, L, B.
Berkelsy, Calirf.
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Here’s the world’s first

VIBRATOR DATA BOOK

CHECK THIS LIST OF CONTENTS

Basie Vibrator Structures

Mallory Standard Vibrator
Types

Seleetion of Correct Vibrator

I’ower Transformer
Characteristics

Typical Vibrator Characteristic
Data Sheets

Power Transformer Design

General Procedure in Designing
Transformers

Examples of Transformer
Design

Design Considerations for Mher
Applieations

lligll Frequency Yibrator Power
Supply

Timing Capacitor
Considerations

Design Practices and Methods
of Interference Elimination

Vibrator Power Su|n|ltl3. Cireuits

Yibrator Inspection I'roeedures

Mallory believes in giving service beyond the sale.
That's why it backs its products with helpful technical
literature—outstanding books like the Mallory Technical Manual,
the Radio Service Encyclopedia and others.

’ Now comes another important Mallory publication: the first of
/ its kind in the world. It’s the Vibrator Data Book, a comprehensive

manual that tells you everything about vibrator power supply systems
that Mallorv has learned in sixteen years of building better vibrators
and vibrator power supplies. Does your shop service auto radios?
The Vibrator Data Book is an absolute must for you. Do you handle
other tvpes of equipment powered from a DC source? This volume
very definitely belongs on your work bench.

The price? Only $1.00. The supply? Limited at present. Beiter order
now from your Mallory Distributor before the first edition runs out.

See Your Mallory Distributor for a free copy of the
1947 Replacement Vibrator Guide

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA



