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A WV-97A
Senior VoltOhmyst”

reading peak-to-peak voltages

ONLY 5625 5=
User Price
Includes direct probe and cable,
dc prabe, chms lead, and ground lead

TEN WAYS BETTER!

{ Direcllymulureuomplexwuvo-hom
0.2 valt to 1400 volts, peak-to-peak.

2. Hos on over-all accurocy for de meas-
yrements of ==3% of full scole.

3. Measures dc voliages from 0.02 vol
fo 1500 volts.

4. Measures rms volues of sine-wove
voliages fram 0.1 voli to 1200 volts.

5. Hos 7 non-skip ronges for both re-
sistance and voltage.

6. Al full-scale valtage points Incroase
in o vniferm "3-10:1" rotia-

7. Frequency response flal from 30 ¢ps
1o opproximately 3 Mc.

8. Nagoll & circusi Pr
batter over-all stobility.

9. Fully enclosed metol cose shields
sensitive electronic-bridge from rf fields.

10. More con to vse b of
smaller size and new slip-on probes.

The WV-97A has a range of uscfulness extending beyond
that of any other instrument in the ficld. Its quality, de-
pendability, and accuracy make it a true laboratory instru-
ment; it is exactly what is aceded for television in the
design laboratory, factory, and service shop.

The new Senior VoltOhmyst measures dc voluages in
high-impedance circuits, even with ac present. It reads the
rms values of sine waves and the peak-to-pcak values of
complex waves or recurrent pulses, even in the presence
of de. Its electronic ovhmmeter has a range of ten billion
1o one.

Like all RCA VoltOhmysts, it features high input
resistance, electronic protection from meter burn-out,
sero-center scale for discriminator alignment, molded-
plastic meter Case, a 1-megohm isolating resistor in the
dc probe, and sturdy metal case for good rf shielding.

An outstanding feature is its usefulness as a television
signal tracer . . . made possible by its high input resist-
ance, wide frequency range, and direct reading of peak-
to-peak voluages.

For complete information on the new RCA WV-97A
Senior VoltOhmyst, see your RCA Test Equipment Dis-
tributor, or write RCA, Commercial Engineering, Section
L49X,Harrison, New Jersey.

sReg. U, 8. Pat. Off.
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The WV.97 A meosures peok-1o°
peak volloges directly. Hence, it
quickly provides information es-

sential for servicing TV receivers . o
with their pulse-type woveforms. PEAK PEAN
==
SPECIFICATIONS
DC Volimeter:
Seven cONINUOUS rONQGES. cseseresacssssss-o-Ola i.5, 5, 15, 50, 150,
500, 1500 volis
Input resi (including | gohm in dc probe):
All ranges. . ......cioeeicaains feeviineeieeicassesll megohms

73 megohms-per-velt
. .==3% of full scale

Sensilivity for the |.5-volf range
Over-all ACCUPOCY . . ovvvrnr-coecsons
AC Vol Fourteen i rang:

Peak-to-peck ranges. .. ... e 0o

O to 4, 14, 40, 14D, 409,
1400, 4000 volts

....... 1400 volts

..0t0 1.5 515, 50,

150, 500, 1500 voits

Maximum rms input voltage. . .. .. P R 1200 volts

Input Resistance and Capacitance with WG-218 Direct

Probe and Cable:
1.5, 5, 15, 50, 150-volt ranges

Maximum peak-to-peak input voliage ..
RMS ranges (for sine WaVES) . ¢ coieraricossians

0.83 megohm shunted by B5 {22}
S00-volf range. . ..sececanattaas .. 1.3 megahms shuntad by 85 (L2l
1500-volt rONge. . oo onarisans 1.5 megohms shunied by 85 sl
Frequency Response with WG-218 Direct Probe and Cable:
1.5, 5, |5, 50, 150, 500-voli ranges flot from 30 cps 1o 3 Mc for
valtage sovrce having 100-ohm impadonce
Overall Accuracy:

1.5, |5, 50, 150, 500, 1500-volt ranges......... .. +5% of full scole

S.voltrange....... 80000000 0a000000G08006 +0%-10% of full scale
Ohmmeter:

Seven conlinuous faNgGes. .« cc.oeee vese..0.2 ohm to 1000 megohms

Center scale voluas. . oosvariacviiaons 10, 100, 1000, 10,000 ohms;

0.1, I, 10 megohms
Dimensions: 7 %" high; 54’ wide, 3% deep
Available Accessories:
WG-164 Crysial Diode Probe. Extends range fo 250 Mc
($7.75 suggestad user price)
WG-289 High-Voliage Probe ond ¥/ G-206 Resistor o exiend range o
50,000 volis. ($9.95 suggested user price)

Available from your RCA Test Equipment Distributor
RADIO CORPORATION of AMERICA

TEST EQUIPMENT

HARRISON. N. J.
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You Practice COMMUNICATIONS|| You Practice Radio SERVICING

As part of my Com- As part of my Servicing

I Send You Parts To Bu“d‘*E v i< | | OmThis Modern Radio You Ceoree. 1 send sou the speaicer

o - \ power broadcasting - . :::;S,antce}:';qns:,i S’I'ZV%;‘YS}I“O}?I“)?E
Thls Transn"ﬂer transmitter, learn Bulld wuh Parts I send you need to build this modern

s
5o

dh

how to put a station
“on the air,” perform i
procedures demand- v Fi-
ed of Broadcast Sta- . BT

tion operators, make -

many tests.

powerful Radio Receiver! |
also send parts to build other
Radio circuits, see below. You
use for practical experience and

™ to earn EX.
TRA money in
spare time.

by Practicing in SpareTime
with KITS OF RADIO PARTS | Send

Do you want good pay, a job with a bright future and
security ? Waeuld you like to have a profitable shop or
store of your own? If so, find out how you can realize
Your ambition in the fast growing, prosperous RADIO-
TELEVISION industry. Even without Television, the
industry is bigger than ever before. 81 million home
and zuto Radios, 2,700 Broadcasting Stations, expand-
ing use of Aviation and Police Radio, Micro-wave

MONEY ir spare tim:. - i r use 3 ; »
- . nelay, lwo-way Radio for buses, taxis, etc., are makin
YOU BUILD Vacuum Tube Power YOU BUILD this A. M. Signal opportunities for Servicing and Communications 'I‘echihr

Pack as part of my Com- Generator as part of my Servicing ‘ 4 ‘ nicians and FCC-Licensed Operators.

murications Coarse; get  Course. It pro- i o ’
'\ P ) LLwm ruike  Television is TODAY'S Good Job Maker

experience urt& _pa(ciks :iéies ampli- g
1nas. ude - modu- Katreasl Radle lasl,
. mal?-*rn how  lated dignais e el 19495 atmost~ 3,000,000 TV sets soid. By 1954,
tc zo=rect for many . 20,000,000 TV sets estimated. 100 TV Stations now operating. Authorie
¥ ties predict 1,000 TV Stations, This means more jobs, good pay for
troebles. periments. ' A qualified men ail over the United States and Canada.

Paver Pack tests and ex-
Many Soon Make $10 Extra a Week in Spare Time

Keep your job while training. Hundreds of successful RADIO-
TELEVISION TECHNICIANS 1 trained had no previous experience,
some only a grammar school education. Learn Radio-Television prin-
ciples from ilustrated lessons. Get PRACTICAL EXPERIENCE—
build valuable muititester—experiment with eircuits common to Radio
and Television. Keep all equipnient. Many students make $5, $10
extra a week fixing neighbors’ Radios in spare time. SPECIAL
BODKLETS start teaching you the day you enroll.

Send Now For 2 Books FREE —Mail Coupon

Send now for my FREE DOUBLE OFFER. You get actual Servicing
lesson to show you how you learn at home. Also my 64-page book,
“"How to Be a Success in Radio-Television.” Read what my graduates

are doing, earning; see equipment you practice with at home. Send

BUILD
Tester with
parte I send early in my
Servicing Ccurse. Helps you fix
neighbors’ Radios and EARN EXTRA

‘I hnve been operat-
ing my own Servieing
business. In two yeass

- T ¢id 314,000 warth
of business : net profir, Yo u M u s'

~ 48 $6,850. Hrnve one full
time employee, an

N.RI, Student.”"—~PHILLIP G,
BROGAN. Lonisville 8, Ky,

“Four Years ago, I was
a4 bookkeever wah a
hand-te-mouth aslary

Now ! am a Eadio ' . 1. Bi 1 abl coupon in envelope or paste on postal. J. E. SMITH, President,
Enuineer with a key G ! _B'" glves_you valuable Dept. ONX,National Radio Institute, Washington 9, D.C. Our 37th Year.
B e training benefits. For each gy

Compatry network.”—NORMAN
H. WARD, Riigefield Park, N, ).

3 months of training eligi-
el bility, you can geta full year

course, 1
freitihit el of N.R.l. Training. Keep
time. Am now seliing

RYNNINivaE Xl your job while learning. But I RDED Sample Lesson und 64-page Book

The ABCs of
od /'80 - SERVICING
e e
MR. J. E. SMITH, President. Dept. ONX,
' National Radio Institute, Washington 9. D. C.

visien sets and mnter- i L ¥ § about How to Win Success in Rad Tele.
pu—E. J. STREITENSCR- Act Now! Time is running g lision. Both FREE. (No Salesman will cal (]
» + New Bortos, Ohio. out! Please write plainly.) i !

y first jab  was 3 '

wperator with KDLR. Jam Age
S HURRY! [ : !
Tour Graduste Service
o pt. | am now Chlet § Address. "
ngineer of PoSce Ra- i . F | l - Zor S J
dio Station W-0X. I Ma" Cou on Now! City one State ~
SE N hemitaterfolaT ngs g DU YN p B [ Check if Veteran  Approved for training under G. L. Bill & b
~T. 8. NORTON, Hamliton, ¢ o e D o SR ED e ED e G O G S WD e e o el
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tncorporating
SHORT WAVE CRAFT® TELEVISION NEWS®
RADIO & TELEVISION
*Trademark registered U, 8. Patent Office
—
—

farmerly RADIO-CRAFT

MEMBER
AUDIT auREAU OF CIRCULATIONS y
Hugo Gernsbock, Editor-in-Chief
M. Harvey Gernsbock. Editorial Direclor
Fred Shunaman, Mcrag ng Editor 1. Queen, Editorial Associate »
Robert F, Scott, W2PWG, Technical Editor Angie Pascale, Production Manager
Monfred Wentzel, Associcte Editor Wm. Lyon McLoughlin, Tech. lllustration Director 3
Lee Robinson, General Manoger G. Aliquo, Circulation Manager ‘
John J. Lomson, Sales Manager Robert Follath, Promotion Monoger
4
CONTENTS DECEMBER, 1950
Editoric} (Poge 21)
Choleric Color TV. . ...oveiviieiincvnes by Hugo Garnsback 21 |
1
Servicing—Test Instruments (Pages 22-26)
Rodio Set & Service Review (Ilmproved Circuits in
Du Mont's 1951 Receivers) By Ricardo Muniz 22
Fundamentals of Radio Servicing, Part XXII.....by John T. Frye 25
Television (Poges 27-31}
Telavision DX Reports. .. ... ... oottt iiiaeinnaas 27
Television Service Clinic. ...Conducted by Walter H. Buchsboum 28
Time Base Circuits. ... ... ... ...coiiiun. by Wilbur J. Hontz 30
FCC Picks CBS Color. ..ot 31 l

Electronics (Pages 32-37})
Electric Space Ships, Part |........... by Prof. Hermann Oberth 32

dry electrolytic
fetays Do Simele Ag;hgc‘ier:\ijr.\;%t Iﬂlelrl(eley and Rabert A, Jensen 35 fs procGSSEJ
Audio (Poges 38-44)

Electronics ond Music, Port VI ... .. .. ....by Richard H. Dorf 38

"
PA Gets Publicity......... e by Paul W. Streeter 40 Fon . L n
Audio Feedback Design, Part ill. ... by George Fletcher Cooper 42 5 FH

Wy A M Ay

Amateur (Poges 46-48) ‘

Christmas Package for Future Hams (Cover Feature}
by Lorry Le KashmanW2IOP 46
40.-Meter M Antenna........... by Jerome Maslowski, WBLKM 48 |

Fasc,

Hi-Fi AM Tuner and Amplifier, Part Il... .. .. by D. V. R. Drenner 50 PE A 0

Construction (Pages 50-59)

High-Efficiency Crystal Receiver...........by Robert E. Kelley 52
3.Tube Receiver for Wired Radio........... by Rufus P. Turner 57
New Design (Page 62) s lead i i ,
prague leads again wit
New Tubes of the Month. . ... ... oo 82 the largest, most complete
Departments line of replacement elec-
The Radio Month. ... 10 Try This One ....... 78 nto.l}'nc £apacitors for tele- G
Radio Business ...... 4 Miscellany ......... 82 vision receivers. Each type 0
:ew %evices ....... 60 /;\ssocliafion News ... gz is engineered especially for
ew Patents ....... 63 eople ............. . A -
Radio-Electronic Technotes .......... 88 tough . “deod appllfiatlotl:s
Circuits ....uvuuns 66 Communications ... L]l 3‘}d will stand up un gomne
Question Box ....... 68 Book Reviews ....... 95 ; high temperatures, high
ripple currents and high
ON THE COVER: Larry Le Kashman and his daughter Patricia PP &

voliage surges encountered
in TV equipment. Every
Sprague TV capacitor rated

in a Christmas scene at his station W2IOP.
Kodachrome by Avery Slack.

WATCH FOR THE JANUARY ANNUAL TELEVISION NUMBER at 450 d-c working voltage
or less has been processed for
0 (-} 3
RADIQ-ELECTRONICS. Ducember (950, Velums XXIL. Ne. 3. Publisied monthly. Publication Office: Erle Are.. 185°F. (85°C.) operation.
F to treets, Philadeiphla 32, 1's. Entered as sec class matter ptember 27, 1048, at 1t post office ] q
Fiidelohis. Ps.. under the At of Marrh 3. 1879, SUBSCRIPTION RATES: In U. S. and Canada. In U 8. Send postcard for special
possesslons, Mexico. South and Central Amerlcan countrles, $3.50: $6.00 for two Years: $8.00 for three years: TV Bulletin
single coples 30c. All other forel&n countries $1.30 & year, $8.00 for two yeurs. $i1.00 for threo years. Allow one .
wonth for change of address. When ordering s change please an address stencll impression from a recent wrapper.

RADCRAFT PUBLICATIONS. INC. Hitgo Gernsback, Ires.: M. Harrey Gernsback. Vice-Pres.; G. Aliquo. Sec'y.
Contents copyright, 1950, by Haderaft Publications. Inc. Text and illusteations must not be reproduced without
permisaion of copyright ownera.

EDITORIAL and ADYERTISING OFFICES, 25 West Broodway, New York 7, N, Y. Tel. REctor 2-9690.
BRANCH ADVERTISING OFFICES: Chieago: 520 N. Michifan Ave. Telephone SUperlor 7-1796. Los Angelea: H.-A. l'l TS Eu
italph W. Harker, 1127 Wilshire Blvil., Tel. MA 6-1271. San Franelsca: Ralph W. Harker. 582 Market 8t.. Tel. H
Arfeld 1-2481. FOREIGN AGENTS: Great Britsin: Atlas 1'vbllshing and Distributing Co.. Ltd.. London K.C.4.

Australla: McQill's Agency, Melhourne. France: Brentano's. D'aris 2e. Holland: Trilectron. Heemstede. Greece: C¥FiMarsholl Street
International Book & News Agency. Athens, So, Afrlca: Central News Agency.~Ltd.. Johannesburg : Capetown: Durban, I = ¥

Natal. Unlversal Book Agency. Johannesburg. Middie East: Stelmatzky Middle East Agency, Jetusalem. India: Broadway

News C‘entre. Dudar, lnmbay =14 K, L. Kannappa Mudsliar Madras 2. Pskistan: Paradise Book Stall. Karachl 3. Na n T H A D'A' M5 « MA 55 »
POSTMASTER: If undeliverable send form 3578 to: Rapi-ELksTrOXICS, 25 West Broadway, New York 7, N, Y.
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GOOD JOBS AWAIT THE TRAINED
RADIO TECHNICIAN

You are needed in the great modern Radio, Television and
Electronics industry! Trained technicians are in constant
and growing demand at excellent pay-—in Broadcasting,
Cémmunications, Television, Radar, Research Laboratories,
Hpme Radio Service, etc. National Schools Master Shop

thod Home Study Course, with newly added lessons and
eduipment, can train you in your spare time. right in your
oin home, for these exciting opportunities. Our method
his been proved by the remarkable success of National
Sghools-trained men all over the world.

" You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools, Course includes not only basic
theory, but practical training as well—you learn by doing.
We send you complete standard equipment of professional
quality for building various experimental and test units.
You advance step by step until you are able to build the
modern superheteroGyne receiver shown above, which is
yours to keep and enjoy. You per-
form more than 100 experiments—
build many types of circuits, signal
generator, low power radio trans-
mitter, audio oscillator, and other
units. The Free Books shown above
tell you more about it—send for
them today!

¥

¢

”ow/ NEW PROFESSIONAL MULTITESTER
* INCLUDED

This versatile testing instrument is
portable and complete with test
leads. Simple to operate, accurate
and dependahle. You will be able to
quickly locate trouble and adjust the
most delicate circuits. You can use
the Multitester at home or on service
calls. It is designed to measure AC
and DC wvolts, current resistance and
decibels. You will be proud to own
and use this valuable professional

DECEMBER, 1950

Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for almost 50 years,
train you for today’s unlimited opportunities.

WE BRING
NATIONAL
SCHOOLS TO YOU!

4 p g v i
Nag -
{ \‘-_‘: I R /
Lessoms and g ]
Instruction Material Are Up-to-date, Practical, Interesting

National Schools Master Shop Method Home Training gives
you basic and advanced instruction in all phases of Radio,
Television and Electronics. Each lesson is made easy to
understand by numerous illustrations and dlagrams. All
instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our
own engineers and instructors. A free sample lesson is
yours upon request—use the coupon below,

TELEVISION TRAINING A complete series of up-to-

the-minute Television lessons is an integral part of your
) course, covering

all phases of Tele-
Here are just a few of the interest- vision repairing,
ing facts you learn with the servicing and con-
FREE SAMPLE LESSON struction.
1. How radio receivers opers
2. Htgw tte}:ie antenna circuit -
structed. -
3. Converting signal curr °ROVED
sound. =
4, How the R-F transforr s
the signal. &
5. How the tuning cirr Q& D
6. The Radio “bands L& o
nl I~ S
i 2N o~ b
Qo &F V¢
S FSEe
NATIONA'’ e & AN
LOS ANGELES 37, - NE R
MAIL OPPOJ TSRSy

National Scb
4000 South
Los Angel
Mail
vision’
stand

e e m - ————
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I’xe one millionth Teletron recently rolled off the
production line. It was all in the day’s work for
Du Mont’s vast Allwood plant geared to over a million
TV picture tubes a year. Yet that tube established a
unique record, because it represented the one mil-
lionth BIG TUBE. No other manufacturer has made
that many BIG TUBES.

Ever since 1939 when Du Mont introduced the first
.ommercial television set with its 14” Teletron,
ont has pioneered BIG TV TUBES. While others
ing 7 and 10” tubes, Du Mont was satis-
ing less than 127, Even as early as 1939,
" Teletrons. Since then the public
wed the Du Mont lead, hut
d with still larger tubes
ilable shortly.

G NAME is

. "'h 3|

Sia? wit e Forcei? sne febbiivine

Literature on request *Trade-Mark

ALLEN B.DUMONT LABORATORIES, INC.

TUBE DIVISION € CLIFTON, N. J.
RADJO-ELECTRONLCS for

istorv.com
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Are You Preparing for a

%

Good Paying Job in TV-Electronics

Whether you're headed for Essential Industry—or the

By E. H. RieTzKE

President CREL

OUR future success can hesl he

assured by the steps you take

todlay to prepare for it. No field
offers a properly qualified young man
greater opportunity than electronics.
In the Armed Services, electronics
gives rockets “brains” to make scien-
tific observations, gives airplanes
“eyes” and “ears” to navigate, gives
explosives target directions.

In industry, electronics prepares the
vast number of devices utilized by the
Armed Services—the countless ra-
dars, two-way radios, and communi-
cations equipment used by modern
armies, fleets, and planes. In peace,
electironics provides good jobs for
trained engineers and technicians.
Television’s fantastic growth from
10,000 sets in 1945 to 8 million by
the end of 1950—with set production
currently at the rate of 6 million—is
typical of the speed at which the
electronics band-wagon is moving. It
is the new feld, where know-how is
rewarded with excellent jobs and life-
time careers. And authorities are
agreed that the one sure way to acquire
this training is from a good school.

How can a young man select a
"good school””? By its reputation in
the industry the professional
standing of its faculty . . . the quality
of its courses . . . the length of time
it has been in existence . . . and
its accomplishments.

CREl invites investigation and

DECEMBER, 19590

comparison. An accredited technical
institute  founded in 1927, CREI's
home-study  graduates today fli im-
portant engineering, research, and
radio-TV posts through the industry.
While CREI makes no job promises to
its graduates, the Placement Bureau
generally has on hand more requests
than it can fill. During World War )1
CREl trained thousands of techni-
cians for the Army. Navy and Coast
Guard. Hundreds of thousands of
special CREIl technical texts were
used in the Navy's own training pro-
gram. Leading industrial irms—RCA
Victor, United Air Lines. TWA. Pan
American Airways. All America Ca-
bles & Radio, Inc.. Sears Roebuck
& Co.. to name only a few—have
selected CREI for technical training
for their technicians at company
expense.

CREI, through home studv. offers
practical training that starts with basie
principles and  goes  step-bv-step
through the nore advanced subjects

Armed Services—CREI Technical Training qualifies
you for more interesting jobs at better pay!

Television technicians gre in de-
mand in stations, factories, re-
search labs: in installation and
trouble-shooting jobs. In the
Armed Services, the men who
know electronics are sure of in-
teresting, supervisory jobs.

of TV and its related fields. Each
student is grounded thoroughly in the
fundamentals required for develop-
ment work in TV, guided missiles,
communications and industrial elec-
tronics. You study Optics: Pulse
Techniques; Deflection Circuits; RF,
IF, AF and Video Amplifiers; FM;
Receiving Antennas; Power Supplies;
Cathode Ray, Iconoscope, Image
Orthicon and Projection Tubes; UHF
Techniques, TV Test Equipment, and
many other subjects.

There are three basic CRE| courses:
Practical Radio Engineering (funda-
mental course in all phases of radio-
electronics) ;  Practical Television
Engineering (specialized training for
professional radiomen): Television
and FM Servicing (streamlined course
for men in top third of field). Courses
are also available at the Residence
School in Washington. D. C,

Write iinmediately for complete in-
formation. The cost is within reach
of all, the terms easy. Mail this
coupon al once.

CAPITOL RADIO ENGINEERING INSTITUTE

IN INDUSTRY.

Dept. 14128, 16th & Park Rd., N. W., Washington 10, D. C.

Gentlemen: Send booklet, “Your Future in the New World of Electronics.” together with details
of your home study training, CREl self-improvement program and outline of course. 1 am
attaching a brief resume of my experience, education and present position.

Check the Field of Greatest Interest: [] PRACTICAL TELEVISION ENGINEERING. [J PRACTICAL
RADIO ENGINEERING. [] TV, FM & ADVANCED AM SERVICING. [J AERONAUTICAL RADIO
ENGINEERING. [] BROADCAST RADIO ENGINEERING (AM, FM, TV), [J RADIO-ELECTRONICS

""" SUCCODONGENG D. C. preferred.

if Residence Schoal
in Washington,

check here [

www americanradiohistorv com
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SYLVANIA TV Picture Tubes are

natural-born leaders because...

they come from a leading family

|
|
—

Electronics . . . wide experi-
ence in designing radar and |
electronic
equipment
for war.time
and post-war |

&

experience in building high

l Radio Tubes ., . 25 years’
l quality tubges for every radio commercial * }

use.

and television need.

k=

This unique combination of experience naturally fits
Sylvania for top pesition in the TV Picture Tube field.

Maintaining this leadership is a continuing pregram of
research and engineering. A Sylvania engineer, for exam-
ple, invented the famous “lon Trap,” now licensed to
numerous other picture tube makers.

Sylvania achievements in fluorescent powders, tung-
sten wire, and precision parts are some of the other rea-
sons which lie behind the consistent color, greater clar-

'S
| Lighting . . . half a century A
of research and manufacture
of incandeseent and fluores- t >
I cent lamps to
t longest /
Phosphors . . . production Til:eenn; h?g:n- 4 |
of white and colored phos. . \
. . est vision \
I phors for the “Finest in stindarda
Fluorescent Lighting.” | | ’ |
| ! J _1
L
‘1
-
v

ity, and longer life of all Sylvania TV Picture Tubes.

Bucking up each Sylvania advance is a rigid system of
quality control . . . of checking and rechecking every step
of every process . . . so that TV set owners everywhere will
continue to look to Sylvania for the finest performance
possible. New hooklet gives information concerning the
complete line of Sylvania Picture Tubes. Write for your
copy today. Address Sylvania Eleetric Products Inc.,
Dept. R-1012, Emporium, Pa.

SYILVANIA*ELECTRIC

TELEVISION PICTURE TUBES: RADIO TUBES: ELECTRONIC PRODUCTS: ELECIROMIC TEST EQUIPMENT: FLUDRESCENT TUBES, FIXIURES, SIGN FUBING, WIRING OEVICES, LIGHT BULBS; PHOTOLAMPS. TELEWISION SETS

RADIO-ELECTRONICS

www.americanradiohistorv.com
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

" TELEVISION

RADIO-ELECTRONICS

AT HOME!

Use REAL commercial-type equip-
ment to get practical experience

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the most
COMPLETE, practical und effective ways now
available to prepare AT HOME for America’s
billion dollar opportunity field of TELE-
VISION-RADIO-ELECTRONICS. See how you
may get and keep the same type of basic

il training equipment used in one of the na-

— . tion’s finest training laboratories . . . how
ABOVE: Build aed you may get real STARTING HELP toward a
keep a real léle H good job or your own business in Television-
co_mmeécugl " fre- Radio-Electronics. Mail the coupon today for
ceiver. Optional alter complete facts — including 89 ways to earn

completing regular i 5 2
training at slight addi- money in this thrilling, newer field.

R F S tional cost.
-k Signal D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
Geﬂﬂmf In addition to easy-to-read lessons, you get the use of HOME MOVIES
= — an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform Iover 300 fascinating experiments for
practical experience. Build and
keep real commercial-type test Get BOTH of these
equipment shown at left. information packed
MODERN LABORATORIES publications FREE!
If you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories—one of the finest of

its kind. Ample instructors, modern
equipment. Write for details!

MILITARY SERVICE!
If you're subject to military
service, the information we
have for you should prove
doubly interesting. Mail cou-

pon today, Y

T oWl WAL COUPON TODAY

Multimete- DeFOREST'S TRAINING, INC., Dept. RE-G-12
("-‘\ 2533 N. Ashland Ave., Chicago 14, III.

" Without obligation, 1 would like your late News-Bulletin
—\ﬁ‘ J MOV'ES .. .and how | moy prepare to get started in this thrilling field.

——

|| Here's the = A5 =1
(BireaL THING ! IR B 9 )

SET UP YOUR OWN
HOME LABORATORY

' 3 \Uscillos::ope

)

showing 89 ways to earn money in Television-Radio-Electronics

N RS Naome. Age
= ) T
r—:jﬂ-«g Street

De FOREST'S TRAINING, INC. Zone.. State

CHICAGD 14, ILLINOIS
A Da VRY INSTITUFION

ﬁ_—_—————’
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Banish All Shadows

With New\Light Duty
Soldering Gun

It’s the newest convenience in sold-
ering. Twin Spotlights on your new
135.watt WELLER Soldering Gun
completely eliminate shadows; you
see clearlyeven in the darkest chassis.
Pull the trigger of your WELLER

\ Gun, heal and light come on
together—in just 3 seconds!

No more waiting, wasted

current, or blind sold-

ering. Your WELLER

. S Gun pays for itself

L s . 3 - 1
~ W in a few months!
T N

NEW
135-WATT

WELLER
SOLDERING
GUN

Specially Designed
for TV and Radio Work

o DUAL SOLDERLITE—Two prefocussed spotlights
completely eliminate shadows — let you see clear-
ly what you ore soldering.
o OVER/UNDER DESIGN —Tube construction braces
tip and impraves visibility.
@ 5-SECOND HEATING —No waiting. Saves power.
Pull the trigger and you solder!
o LONGER REACH—Slides easily into deep chassis,
reaches the tightest corners,
o GREATER CAPACITY—Smaller, lighter, with
greater scldering capacity.
® TRIGGER-SWITCH CONTROL — Adjusts heat to the
job. Saves current—no need to unplug gun be-
tween jobs.
o DUAL HEAT—5Single heat 100 watts; dual heat
100/135 watts; 120" volts, 60 cycles. Handles all
light-duty soldering,
See new Models WS-100 and WD-135 at
your distributor, or write for bulletin direct.

o SOLDERING GUIDE_Get your new copy of "Soldering
Tips"—revised, up-to-date and fully itlustrated 20-page
bookiet of practical soldering suggestions.
Price 10¢ at yeur distributor, or order direct.

2 SATELLER
\ wELECTRlC CORP.

828 Packer Street, Easton, Pa.

The Radio NWonth

WAVELENGTHS are under discussion
by committees of the seven-nation
North American Regional Broadcasting
Conference. Delegates to the conference
are from Canada, Cuba, the Dominican
Republie, Haiti, Mexico, the United
Kingdom (on behalf of the Bahamas
and Jamaica), and the United States.
Facing the conference is the problem
of dividing up the 108 channels of the
broadcast band (540 to 1620 ke) among
3,000 stations, some 2,000 of which are
in the United States. An earlier agree-
ment lapsed in March, 1949, but some
of the conference members are still
abiding by the old terms. However,
Mexico and Cuba have complained that
their broadcast needs have so increased
that new allocations are necessary.

GENERAL ELECTRIC CO. opened
the new home of its research laboratory
October 9 last. Dedication of the new
building coincided with the anniversary
of the founding of the laboratory,
which came into existence 50 years ago
in the barn of Charles Steinmetz, elec-
trical and mathematical genius.

The new laboratory is five stories
high, with the lower two stories below
ground level. It houses 107 laboratory
rooms, an auditorium, various special
and office areas and extensive shop
space. Movable steel partitions permit
considerable flexibility in size and num-
ber of laboratory rooms.

Besides the main building, there are
four other structures: the low-tempera-
ture laboratory; a chemical pilot plant;
a radiation laboratory, which will house
a 300-million-volt synchrotron; and a
heating plant.

Dedication of the laboratory also
marked the opening of the annual au-
tumn meeting of the National Academy
of Sciences, which commenced technical
sessions in the auditorium of the new
laboratory on the morning of Tuesday
October 10 and continued till Thursday
afterncon. It was the first time in its
#8-year history that the Academy held
one of its regular meetings at an

industrial laboratory.

VIDEOGNOSIS may some day bring
big city medical specialists practically
to the bedside of patients in rural
hospitals. The technique consists of
transmitting X-ray pictures via tele-
vision and has already been worked
suceessfully by Dr. J. Gershon-Cohen
and associates of the Jewish Hospital
of Philadelphia.

The patient’s own physician and the
specialist can eonsult by telephone while,
viewing the X-ray picture and its TV
image. The TV image is said to be
better in some respects than the origi-
nal because the contrast can be adjusted
for easier reading.

TV MEMORY TUBE may bring a
radical improvement in television re-
cetving apparatus within the next two
years. Similar to the memory tubes
used in computing machines, the deviec
was deseribed recently by Philo T.
Farnsworth, vice-president of the Cape-
hart-Farnsworth Corporation.

Doing away with the present inter-
lace system, the tube will receive two
frames every 1/60 second, store these
until the picture is complete, and then
project the completed picture only once
each 1/60 second.

The tube will virtually eliminate
flicker because the scan lines are not
used. The only movement seen is the
change from one complete image to the
next, and this takes place so fast that
it is not apparent. Another advantage
is that the image brilliancy will be up
to 5,000 times as great as in present
tubes, thus making better projection
television possible.

TV CONJUNCTIVITIS is a new ail-
ment resulting from the rigors of mod-
ern life. Ben Payne Sr. of Columbus,
Ohio, watched his set from 6 to 10 pm
one evening with no breaks. When his
eyes finally began to smart he went to
bed. He woke up after midnight and
found that he couldn’t open his eyes and
his head ached. At the hospital the doc-
tors diagnosed his case as televisien con-
junctivitis or looking too long.

An overall view of G-E's new research laboratory building at Schenectady N. Y.
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mT rﬂai:raetTrl‘;?’?or RADI 0
A | TELEVISION

g - & My Famous Training System Prepares You
Klrs : &' Double Quick For a Good Job or Your Qwn

OF PADID Profitable Radio-Television Business
Radio-Television is now Americn’s greatest opportunity field !
TEI_EVIS N < Trained men are needed to fill good jobs and handle profituble
- Radio-Television Service work. I have trained hundreds of juen
; EULI’ T for success in Radio-Television—and 1 stand ready to Train
you too, even if you have no previous experience. My training
18 100% practicul—designed to mve you the knowledge and
experience you need to make money in ltadio-Television in the
shortest possible time. I Train vou with up-to-the-second re-
vised lessons— PLUS many big kits of Radio-Television equip-
meni. You actually do over 300 denonstiations. experiments
and construction projects. In additien, you build a Powerful
5-1ube-2 -band radio. a multi-range test neter and a complete
Television receiver! All equipment is YOURS TO KEEP.

EASY TO MAKE EXTRA MONEY WHILE YOU LEARN

You do all your training with me AT HOME in spave hours. Keep right
-on with your present job and income while learning—and earn extra
cash besides! The day you enroll 1 begin sending you plans and ideas
for doing profitable spare time Radio-TV work. Many of my Sprayberry
siudents pay for their entire training this way! You pet priceless experi-
ence and many plans for making extrn money. You build all your own
Radio-TV Test Equipment from parts ) send you—nothing else te buy.
Just one more reasom why I believe | offer the ambitious man the big-
west value in top notch Radio-TV ‘Training available anywhere in
America today.

BE READY FOR TOP PAYING RADIO-TELEVISION JOBS

Radio-Television is growing with amazing speed, More than 2000 Radio
broadcasting stations PLUS an additional 102 Television stations are
now on the air, Radio sets and TV receivers are beihg made and sald
in record breaking numbers. If you enjey working ‘with your hands . .
if you like to do mtereshm-: nnd varied work . . . if you really want
to make pood oney rk in an industry that has a future . . .
You BELONG IN RADIO-TELEV!SION But you MUST have good
Training to “cash in” . . . the kind of training that starts you out
with basic fundamentals and carries you right through every circuit and
problem of Radio-Television Servieing and Repair. In & word . . . that's
Sprayberry Training . . . the course backed by more than 20 years of
associntion with the Radio-Television industryl

FR E E 3 BIG RADIO AND
TELEVISION BOOKS

I want you to have ALL the facts about my complete

system of Kadlo: Televiston Traintrg! Act nowl Itish th

- — coupon for my three hblg Radlo-Television books: **llow
. WSt To Make Money In [talio-Telerlsion.” PLUS my new

ol fllustratecd Teleriglon ulletin PLUB am actunl sann}

wya Sprayberry Lesson—sll FIREE with my compliments. No

()Jc' obllzatinn and no galesman wlll call on you. Nemt il

counnn In an enrelope or puste on back of post ¢urd
1 will rush all three hooks at oncel

Sprayberry Academy of
Radio, Dept. 20-R

111 North Canal S$t., Chicago 6, Il

Mail

SPRAYBERRY ACADEMY OF RADIOQ, Dept. 20-R

i

on 111 North Canal St., Chicogo 6, I :

coup Please rush to me all infarmatia on yur Radlo-Teletision
Tranlng plan, [ understane 1hi8 does not oblizate me and that

to salesman will eall upon mie. !

0day Name.. .....oaoiiiiiia e + Pewie)e - oo 0] LB s Agv. . 1., 2

F T L R T T LT |

NO OBLIGATION [ |
NO salesman g - e State. e b

A Please (‘h«:k Helnw Abtul !'our Fmerlenve )

Will call 0 Are You Lxperienced? 0 Xo Kxperlence )

= e L ks ]
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49.3%

LESS TUBES

Jobbers: Write For Confidenliol Price Information

16 BR Telekit
$79.95 Less Tubes
Console Cabinet
shown ..829.95

You can build this fine
16 in. rectangulor black
tube TV set. All you
need is pliers. screw
driver, and soldering
iron. It's easy to assem-
ble; no previous knowl-
edge of TV is required.
The tuning wnit ond hi-
voltage supply are fac-
tory wired and tested
for you. A big 54 page
illustrated instruction book guides you through
easy assembly. Sotisfoctory results ore GUAR-
ANTEED by Factory Service Plan and Warranty.
Write today for complete information.

12-B Telekit
$69.95
8-B Telekit
$49.95
Both Less Tubes

Exciting new low
prices on Tele-
kits let you have
a fine Bl or
12/ inch set for
aprice far lower
than compara-
ble commercial sets. Over 35000 Telekits have
been successtully assembled by following the
big illustrated Telekit instruction book. No pre-
vious knowledge of TV is required. Sotisfactory
results are GUARANTEED under the Telekit Foc-
tory Service Plan. Write for full information.

i2 CHANNEL TUNER
$02.95

Pre-built, factary oligned.
Stage of R.F. amplification.
Telekit 12 channel tuner
equips any TV set with video
I.F. of 25.75 to 2.1 Mc and
sound I.F. of 21.25 to 22
Mc. Not o kit. Complete
with tubes. Only 4 wires to connect.

T

TELEKIT BOOSTER

Brings in TV signals bright
ond clecr. Especially help-
ful in fringe areas. For use
with any TV set. NOT A
KIT. Completely assembled
with tubes.

ELECTRO-TECHNICAL INDUSTRIES

1437 N. BROAD ST. DERT. B PHILADELPHIA 21 A,

The Radio Month

ALARMING SHORTAGE of engi-
neers is predicted by the American
Society for Engineering Education.
Based on enrcllments of engineering
schools, the forecast estimates that the
present freshman class of engineering
students is only about half what it
should be.

300,000,000-VOLT synchrotron to be

| installed at the General Electric Lab-
oratory at Schenectady, N. Y., works
on a new prineiple.

Dr. James L. Lawson, manager of
the Electron Physics divisions of the
laboratory, gave details of the new
machine, called a “non-ferromagnetic
synchrotron,” to members of the Na-
tional Academy of Sciences at their
autumn meeting in October.

In the usual synchrotron, a stream
of electrons, originating from a heated
filament, is accelerated to high energy
in a doughnut-shaped vacuum tube be-
tween the poles of a powerful iron-
core electromagnet. The magnetic field
gives them their origiral accelera-
tion, until they are moving at nearly
the speed of light, As they receive
further increase in energy, by passing
a strongly electrified metal gap, the
magnetism guides them in their orbit.
At full energy they hit a metal target,
generating a beam of X-rays, which
emerges from the tube.

In the non-ferromagnetic synchro-
tron, as developed by Dr. Lawson and
his associates, the necessary magnetic
fields are produced by current-carrying
coils rather than by iron-core electro-
magnets. There are sets of coils to pro-
vide the field for initial acceleration of
the electrons (up to about 2.5 million
volts) and to continue guiding them as
they are further energized by passage
through the electrified gap. The high
fields which are possible from such coils
results in a very compact machine com-
pared with those of conventional type,
in some of which the iron core of the
magnet may weigh up to hundreds of
| tons.

——

www.americanradiohistorv.com

Scientists make some preliminary tests on G-E's new high-energy synchrotron.

SUBSCRIPTION TV began a series of
test broadcasts over station WOR-TV
in New York recently. Called Sub-
scriber-Vision, the system is being
tested by the Skiatron Electronic and
Television Corporation, and these first
on-the-air trials will be observed by
the FCC.

Television receivers will not be able
to get a picture from the subscription
broadcasts unless equipped with a spe-
cial decoder. The decoder is equipped
with a plastic card which is identical
within 1/10,000 inch to one used at the
transmitter. These cards control the
scrambling and unscrambling of the
TV signal, and no telephones lines are
needed. These tests will not interfere
with WOR-TV's regular programs.

TEST PILOTS will no longer have to
risk their necks, thanks to TV. The
Air Force stated that planes under
test would be equipped with TV cam-
eras focussed on the instrument panel,
while the pilot operated the plane by
remote control from the ground. The
new method will make it possible to
get data never before obtainable.

Two war surplus planes equipped
with the system are now under test. So
far the results indicate that the use of
TV is entirely practical and it may
even be used on some of the new super
high-speed planes.

MULTIPLEXED FM was demonstrated
recently by the Multiplex Development
Corporation of New York when they
transmitted two separate sound pro-
grams simultaneously over a single FM
station channel. For part of the demon-
stration, two microphones were used to
pick up the program at the transmitter,
the sound was divided between the two
channels, and was reproduced over two
loudspeakers at the receiving end. It
was said to give a stereophonic, or pres-
ence effect at the receiver.

The system was also used to send pro-
gram material over one channel and
facsimile signals over the other, with
no noticeable cross interference.

RADIO-ELECTRONICS for
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L FOY. PagsiogNT CY HOOB Srcecramy

FOY ELECTRIC COMPANY. INC.

303 BOUTM MIMT STRLET TELEPHOME 3.4834

CHARLOTTE 6. N. C,

Auguet 21, 1950

Hytron Radio & Electronics Corp.,
Salem, yass,

Dear Sirs:

[t is with great plessure that | write you at this time to
campliment you on the superior performance of the Hytron 16RP4
cathode ray picture tube.

[ have just purchased one of the NEW ___ 16" table model
televicion sets, modal _____, for wy owmn parsonal use. [ was
not pleased with the brown spot which i8 often found in tha
rectangular tubes 30 [ replaced this new ______ picturs tube
with cne of Hytron's. The result? Amazing! Actually clearsr
and sharper pictures, more brilliance and no brown apot.

Yo sre authorized service for about 11l different makes of TV
sets and __ is ona of the factories we serve. From now
on we shall insiet upon Hytrem for all plcture tube replacements,

Yours truly,

J. A. Guptom, J
Service Dept. Mankger

Thanks to Mr. Gupton. His unsolicited

appreciation naturally warms our heart

More important, he gives all service-

dealers an excelient reason for picking

Hytron rectangulars.

Does he choose Hytron: Because the rectangular is Hytron’s baby . . . the original
leader? Because Hytron's picture-tube plant is the most modern in the country? Because nine
out of ten leading TV set makers choose Hytron? Because more and more service-dealers

show equal shrewdness?

He has an even better reason: experience. His own experience proves Hytron
better. Hytron rectangulars give him amazingly clearer,

sharper, more brilliant pictures. They'll do the same for you. Demand
original Hytron rectangulars. Prove by your own tests

that Hytron is also your best choice.

YTR

AACO TuBES

DECEMBER, 1950
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USE PHOTOFACT

the world's best Radio-TV
service data—it pays for
itself every working day

Try PHOTOFACT!

We'll send you

any Photofact Folder
listed in the Photofaci
Cumulative Index

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

NOW—learn for yourself—at our expense—
how PHOTOFACT mukes your Radio and TV
work quicker, easier, more profitable! Examine
an actual PHOTOFACT Folder. Use it. You’ll
learn first-hand why over 35,000 successful
service techniciansuse PHOTOFACT daily. You'll
learn that no other service gives you PHOTO-
FACT'S completeness, accuracy, uniformity, and
lowest cost., PHOTOFACT is the only radio and
TV service data prepared from laboratory
analysis of the actual equipment. Know the
facts—get your FREE Folder now. Examine,
use, compare—learn why no modern service
shop can afford to be without PHOTOFACT!

PAY A5 TOU EARM! Ask
ywour diviribuler abowl fhis omoz-
ing plan. Only £18.39 puli the
ontire profit-boasiing Pholefact
librory in your shop now!

|
NOTE: Quwr FREE Falder afer is limied fo
s only. Attach couvpon be-
shead and menlicn youd

Sarvice Tachnici
low o your
jebber's mame. If you have ne letisrhead,
wend caupan 1o your jobber, Experimanters
and cihers moy ebiain 1he Pholatagt Falder
by remilting amounl shown balow.

HOWARD W. SAMS & CO., INC.
2201 E, 46th St., Indianapolis 3, Ind.

[] Send FREE Photofact Cumulative Index
[ Send Full Easy-Pay Details

m a Service Technician:

Comm. Recaives-15c. AM /TM- Sc

P e —— — — —— G— — T CM T

..........

Merchandising & Promotion

Sprague Products Co. issued & new
revised edition of its Tell-U-How wall
chart. Color lithographed, the chart
measures 22 x 28 inches. It gives serv-
ice data on capacitors; descriptions of
common circuit troubles and their
remedies; color codes on capacitors,
transformers, and resistors as well as
electrical formulas and other useful
service information. The chart is avail-
able to radio and television service
technicians without charge from
Sprague distributors or directly from
the company for a 10¢ handling charge,

Litteifuse, Inc., introduced a counter
card display for their Snap-On TV Fuse

Holder. The colorful card holds 24 fuse

hoiders and may be used as either a
counter display or wall chart.

Allen B. Du Mont Laboratories, Inc.,
announced a stepped-up sales training
campaign for TV dealers. As a follow-
through, the company inaugurated an
extensive educational advertising pro-
gram for service technicians, trade
papers, and magazines. The first of the
series was devoted to the Du Mont
Sensituner. g

The Radio-Television Manufacturers
Association set up & 16-man committee
of radio-television set sales managers
which drafted a proposed code of ethics
for selling and advertising TV sets.
Copies of the code were distributed
among members for comment and
criticism. The RTMA also announced
plans for publicizing the fact that the
association has established standards
for measurement, manufacture, and
rating of microphones, speakers and
amplifiers.

Brach Manufacturing Corp. is under
way on a nation-wide campaign to
acquaint TV dealers with the new Brach

antennas and the sales potential of the
Brach Mul-Tel System. In each area,
local Brach jobbers arrange the
showings.

Servicing Business

New York Better Business Bureau re-
ported & marked improvement in radio
and television advertising and selling
practices since the adoption of its fair
practice standards. The Bureau has
already distributed over 100,000 of its
| consumer booklcts <n TV receivers.

WwW americanradiohistorv com

Radio Business—

The Television Service Contractors As-
sociation of Detroit was successful in
delaying an action by the Detroit City
Council to regulate TV installation and
servicing companies. The association
objected to a clause in the ordinance
proposing the licensing of TV service
technicians.

Television Associates, Inc., a Washing-
ton, D. C., organization of service firms,
has requested the District of Columbia
License Committee to consider licensing
service firms in the Distriet.

The Television Contractors Association
of Philadelphia has directed a campaign
to the leaders of the television industry
pointing up the critical shortages of
skilled service technicians in civilian
occupation. It suggests that leaders in
manufacturing, broadcasting, servicing,
and government meet to prevent the
disintegration of TV servicing.

Production

The RTMA reported a peak production
in August of 702,287 TV sets, bringing
the industry total for the first eight
months of 1950 to 4,146,602, already
1,100,000 higher than for all of 1949.
The RTMA pointed out further that
3,107,000 TV sets had been shipped to
dealers during the first seven months
of 1950.

The RTMA estimated radio set pro-
duction at 1,203,447 for August and
8,750,965 for the first eight months of
1950. Breakdown of the radio produc-
tion figure for August showed 754,232
home radios, 320,960 auto radios,
128,255 portables.

Radio receiving tube sales hit an all-
time high in August—36,269,435 bring-
ing the year's total to 227,773,373 as
against 198,753,295 for the entire year
of 1949. Tube sales were 28,202,620 for
new sets in August and 7,017,115 for
replacements. The balance were used
for export or for government agencies.

August sales of 767,061 TV picture
tubes to manufactures more than
doubled July sales, the RTMA an-
nounced. 879% were 16 inches or larger
and 51% were rectangular. Sales of
transmitting, communications, and ra-
dar equipment to the government in-
creased from $30,640,943 in the first
quarter of 1950 to $33,393,093 in the
second. Government orders went up
from $41,305,390 to $61,701,467.

New Plants and Expansions

RCA Vietor Division announced the
purchase of the Cincinnati plant of the
Rich Ladder & Manufacturing Co. for
the manufacture of miniature receiving
tubes.

Simpson Electric Co., Chicago, opened
its new plant No. 5 in Aurora, Ili. The
new 30,000-square-foot plant will be
devoted to the manufacture of panel
meters.

La Pointe-Piascomold Corp. purchased
an entire new plant in Windsor Locks,
Conn. The plant will provide 105,000
sq. ft., doubling the company's facilities
for the manufacture of Vee-D-X tele-
vision antennas and accessories,

RADIO-ELECTRONICS for
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PERFECT m RECEPTION

IS AS SIMPLE AS

You can have nearly perfect TV reception —

strong, ‘‘snow''-free images — regardless of how faint an
image you now receive — with the complete Tel-a-Ray
System for fringe areas! It's simple and economical.

The first step in the Tel-a-Ray System
is the Tel-a-Ray “‘T"' antenng,
which consistently receives images
from stations 200 miles away.

To your Model T antenna, mount the new,
powerful Tel-a-Ray Pre-Amplifier. This
amazing new product of the Tel-a-Ray

S Research Department eliminates, or greatly
reduces, ‘‘'snow."”’ Because it mounts right to the

antenna, it has a high signal-to-noise ratio, bringing you
stronger, clearer pictures with less noise. It furnishes
consistent reception beyond the fringes and eliminates
matching problems and line loss. It is completely weather-
resistant, like all Tel-a-Ray products, and sells at

a much lower price than other antenna-mounted
amplifiers or boosters.

WITH THE COMPLETE 7el-a- Ray Syatem

- = The final step that brings
you almost perfect TV reception
is your TV receiver. This simple parlay, A-B-C, is your
guarantee of hours of television pleasure,

unmarred by foggy images
and irritating noise.

FOR PRIMARY AREAS

The Tel-a-Ray Bulterfly receives 13
channels and FM radio. Guaranteed
to be weather-resistant, il will con-
sistently provide the best reception
possible. And the price is just $2.95
{suggested list).

Televiewers throughout the country
have come to associate the name
Tet-a:Ray with good reception through E H T E H P H | s E s I l H c .
quality products. If you have a par-
ticular reception problem, Tel-a-Ray
engineers will be glad to help you.

P.O. Box 332A HENDERSON, KY.
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= (;real Books o

INCREASE YOUR

EARNING POWER!

TRAIN FOR A RICH FUTURE IN RADIO-ELECTRONICS

Ghirardl's (amons 972-page RADIO
PPHY 81Cx COURSE book has given more
radio-elecironic beginners thelr start
than any other hook or course! During
the war, it was more widely used In
Signal Corps. Nasy. etc. tralning than
any other radio text—because it makes
eterything sn perfectly clenr and under-
atundable. Contains complete training
covering every phase of basic radio-
electronles. Oser 300 pages nake Basle

Don’t be o screw-driver mechanic!
.| LEARN MODERN, PROFESSIONAL
\ SERVICE METHODS!
-t\' \'\'ll_h lo(ll_\' (‘nnlpll(‘l'le_d clrc“n‘s.
B ot e ond peving Johs! Ghirardi’s
4 1:100.page MODERN RADIO SERV-
J_ IVING hook teaches you hasic, profes-

sional service methads from the begln-
nfng. Tells how 10 analyze any cireuit

A famous
Ghirardi book i jts components: how to make pre-

working properly.

There's good pay in this uncrowded field

LEARN ELECTRIC MOTOR REPAIR!

tically any eleetric Inolor in cominon use. You
learn ahmrt electrle molor control 8ystems. loo!
Quick reference Kuides show how 1o handie spe-

It you're looking for something different—
comething that not everyhody amd his hrother
are stndylng—then here’s the hook for ¥ou!
Ttased on what can he learned at home from this
big ELECTRIC MOTOR REPAIR hook, you can
traln for profitable Instaliation. sersice, repalr
and even complete armature rewinding of prae-

Dept. RE-120, Murray Tilli Books. Inc
232 Macdllison Avenue, New York 16. N. Y.

I O Enclosed find $......

I only outside U.8. A.—same 10-day return privilege),

36 courses in one . .. only $5 complete

clflc  jobs.
I'ractice from It for o days at our risk! 580
tages, over $00 special Illustraitons, Only $3.
Ve colihon today!

Not one radio-electronic man In a dozen really
knows how te use the oscilloscope—and, if he
did. he'd be worth o Inl wure money. This Ereat
tnstrument saves time. assures far Rreater effi-
clency on almast any electronic design or service
job. Learn how to use M and watch your earn

Elcetriclty easy to lemrn. Other subjects
range from LKadio Transmlission to Re-
cejving. Vacuum Tubes, Detection. Meas-
uring Instruments. Power Supplies.
Fublle Address Systems. Amplification,
M'hoto Electrie Cells. Short Waves—a
total of 36 hasic tralnlng subjects. If
broken Into lessons and sold as a course,
¥ou'd regard this great book as a har
#ain at $50 or more—yet ¥ou buy it for
only $35 canplete. Over 500 illustrations. A famous
Ghirardi book

limInary trouble ehecks; how. wheo and
where to use test instruments and to
interpret thelr readings in tracking
down the tronhie—even how to siart a
sucressful service business of yobr owh.
706 clear 1llustrations and 723 seif-
test review questions make study essy.
Only $5 for the complete tralning.

GET INTO THE FAST-GROWING
END OF SERVICING

...Be a TELEVISION repair and maintenance specialist!

liere's the hook that can pave the way lo real
profits in the fastest-growing part of the busl
ness, PRACTICAL TELEVISION SERVICING!
1t telis wial te do—exactly low to do it In in
salling medern TV receivers and Keeping them
1t shows how television differs

fram radio. exnlaing what mistakes 1o avold:
outlines in clear, easily-understood terins how
to troulleshoot. dlagnose amd repair television
receiver troubles. Includes dozens of helpful tele-
visiin service case histories. 334 Dages. over
230 lelpful lustrations. Only $4. Use coupon

Writien especially for beginners.

Save time—make more money!

LEARN TO USE THE OSCILLOSCOPE FULLY!

Ings soar! MODERN 0OSCILLOSCOPES AND
TIHEIR I'SES gets rlght down to earth In ex
plalning the cntlre subjeei In a wa¥ you can
easily understand. Almnst 100 illuatrations make
things doubly clear. 328 pages. Drice only $6.
1"se coupon for*10-day money-back guarantee.

tor hooks checked ; or [ send €. 0.1, far this amount plus postake and T will pay post-
man, If books are not satisfactory, 1 will return them in 10 days and you guaraniee to refund my money.

{Cash

] RADIO PUYSICS I‘ﬂl'll}sE [ MODERN RADIO SERVICING [J PRACTICAL TELEVIRION BERVICING
) A

0O ELECTRIC MOTOR RE!‘AIR

I $3 ($3.50 outside U.S.4

| Name..... 008000080 GanEa0eaa0A00a000aaa00a¢

I Address N P
City, Zone, State. .. ..ot iniainaerri e

$5 ($5.00 outslde U.8.a.)

54 ($4.50 outside 1.8.A.) I
[0 MODERN OSCILLOSCOIES
$6 (3$6.50 outside U.S.A.)
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Radie Business

Syivania Electric Products, Inc., Parts
Division, constructed a new plant for
the production of plastic and plastic-
metal components for the radio, televi-
sion, and lighting industries. The new
plant in Warren, Pa., will provide
30,000 sq. ft. of production space.

Alteec Lansing Corp. moved to new and
larger quarters in Beverly Hills, Cal.
The new plant gives the company an
additional 20,000 sq. ft. and enables it
to consolidate all three factories under
one roof.

Oak Ridge Products moved to a larger
plant in Long Isiand City, N. Y.

Financial Reports

1950 1949
Allied Electric Products
(Year to June 30)

Earnings $160,814 $2,354
Sales $4,126,700 $1,658,365
Hallicrafters Co.

(Year to August 31)
Earnings $1,167,905 $403,050
Sales $28,513,540 $14,572,008

Hytron Radie & Electronics Corp.
(Third quarter)
not reported
$13,350,000 $3,950,000
Oak Manufacturing Co.
(Quarter to Aug. 31)
Earnings $417,018
Sales not reported
Raytheon Manufacturing Co.
(Quarter to Aug. 31)
$568,885 $546,774 (loss)
$17,834,124 $9,003,700
Standard Coil
(First Half)

Earnings
Sales

$134,543

Earnings
Sales

Earnings $3,135,393 $2,671,779
(entire year)
Sales $16,038,859 $16,594,626
(entire year)
Dividends

Clarostat declared a dividend of 8¢ on
common stock.

Cornell-Dubilier announced a special
15¢ extra dividend on common stock.
Hallierafters authorized a 15¢ dividend
on common stock.

Hytron declared a regular quarterly
dividend of 12¢ on preferred stock.
Tung-Sol Lamp Works ordered a $1.25
dividend on common stock.

Business Briefs

RCA Tube Department issued a new
edition of the RCA Receiving Tube
Manual. . . . RTMA approved member-
ship applications of five new companies:
Celeo (Constantine Eng. Labs.); Gen-
eral Ceramics & Steatite Corp.; Tele-
Tone Radio Corp.; Trad Television
Corp.; Wright-Zimmerman, Inc. . . .
RCA Service Co. established a special
government service division to expedite
government requests for technical per-
sonnel and the installation and servic-
ing of electronic equipment. . . .
Trad Television is making giant TV
sets for military and naval training
centers. . . . A bill centering all Air
Force electronic development activities
in Rome, N. Y., was passed by Congress
and approved by the President.
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Testing for sound lost between
telephone receiver and ear. Many
subjects were used in these tests.

How to compensate tor
a curl ... and add to
your telephone value

Bell scientists know that the telephone is
not used under ideal laboratory conditions.
There is never a perfect seal between re-
ceiver and user’s ear. A curl may get in
the way, or the hand relax a trifle. And
ears come in many shapes and sizes. So
some sound escapes.

Now, sound costs money. To deliver more
of it to your ear means bigger wires, more
amplifiers. So Bell Laboratories engineers,
intent on a thrifty telephone plant, must
know how much sound reaches the ear,
how much leaks away. They mounted a
narrow ‘‘sampling tube” on an ordinary

Automatic recorder plots sound pressures developed in
the ear canal at different frequencies.

DECEMBER, 1950
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handset. The tube extended through the
receiver cap into the ear canal. As sounds
of many frequencies were sent through the
receiver, the tube picked up a portion, and
sent it through a condenser microphone to
an amplifier. That sampling showed what
the ear received.

As a result, Bell scientists can compen-
sate in advance for sound losses—build re-
ceivers that give enough sound, yet with
no waste. That makes telephone listening
always easy and pleasant.

It’s another example of the way Bell
Telephone Laboratories work to keep your
telephone service one of today’s biggest
bargains.

BELL
TELEPHONE
LABORATORIES

Gy

"A}%J Working continually to keep your telephone

seryice big in value and low in cest.
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Eye witness
reports
from a fiery |

furnace!

A new television development which
adds to industry’s efficiency

No. 11 in a series outlining
high points in television history

Phetograph and painting
Jrom the RCA coliection

® Something’s wrong in a big blast furnace, and it is
too hot for engineers to approach in safety. But now,
with the Vidicon camera of an RCA Industrial Television
System focused on the flames, the furnace can be studied
closely and carefully on a television receiver.

L

~

3 ‘-'-5.- . ‘_ﬁ' - - " p

b 5 W

1 T AN SRR . ¥
Here's RCA’s Vidicon system at work beside a steaming vat. Note
how the compact television camera is getting a safe “close-up”
of the action.

Compact industrial television system—developed at RCA Laboratories—lets us
see the unseeable in safety!

One of the great advantages of this system—other
than its contributions to industrial safety—is its ability
to save both time and money. No longer need engineers
“shut-down” machines or processes to observe them.
Normal operations can continue without waste, while
the Vidicon System gathers information.

Key to the success of Vidicon is a tiny television camera
—small enough to hold in one hand—and inexpensive.
The camera’s “eye” is the sensitive Vidicon tube devel-
oped by scientists at RCA Laboratories. The only other
equipment needed is the Vidicon camera’s suitcase-size
portable control cabinet, which operates on ordinary
household current, and any television receiver—on which
to view the pictures.

Adaptable to many uses, RCA’s Vidicon camera could
be lowered under water to watch divers at work—or
stand watch on atomic piles, secure from radiation. And
this RCA Industrial Television System can also be ar-
ranged for 3-dimensional pictures . . . real as lifel

@

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
RADIO-ELECTRONICS for
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premium quality tubes

PAT REID SAYS:
Salesmanages United Radio Supply, In¢
Portiand and Eugeneé Qregon

“Qur 379 servicemen and dealers tell us
N. U. tubes are best, because their own e RADIO AND TELEVISIO
RECEIVING TUBES N

oved N. U. tubes af¢€

experience has pf
reliable, uniform, and above all are
properly designed for imerchangeability
e VI
DEOTRON TELEVISION

tly call-backs ar¢ mini-

y con- PICTURE TUBES

What's more, cos
mized by N- U.'s prov

tub.es for 15 years: They mean good
e PANEL LAMPS

en qualit

— ;RANSMITTING AND
PECIAL PURPOSE TUBES

NNATIONAL UNION RADIO CORP.
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Get Your FCC Ticket
Then Use Our
Amazingly Effective
Job - Finding Service
Y To Get 2 Better Job

Happy Vacations
and Travel

Which

Better Pay

How to Pass
FCC Commercial

o Radio Operator
e License

Vice Presitent

I can train you to pass your FCC License

Exams in a minlmum of time if you've had any
practical radic exnerlence—amateur. Army. Navy, R
radio servicing. or other. My time-proven plan

can halp nut you. too. on the road to success. Tells wherea to apply for and take FCC

Just All out the coupan and mail it. | will send examinations, location of examinina offices.
you free of charge, a copy of ““How to Pass FCC scope of knowledge required. avproved way
License Exams.”’ ;lus a samnle FCC-tyne Exam. to prepare for FCC examinations. nositive
and the amazing new booklet, ‘‘Money Making meihod of checking your knewledge before

FCC License Information. taking the examlinations.

FC¢

Commem‘ul Radio

Peratos
WE GUARANTEE LICENE
TO TRAIN AND COACH YOU AT HOME Our Amazingly Effective ’"fOl’mat'
IN SPARE TIME UNTIL YOU GET JORFIRGINE SEaTICE —h

YOUR FCC LICENSE et Better Jobs for Graduates

Here is just one recent example of Job-Finding Results

TELLS Ho E I k GSTS Fcivli IE‘]B;“FFEHBSIFRGMI BHOAD.’CQST STATIONS
‘4’ — **Your ‘Chiet Engineer’s Bulletin' |s a ¢:and way of obtaining
mp oyers ma e OURS IS THE ONLY ¢mployment for your graduatés who have obtainad their Ist
. MOME STUDY elass license. Sinee my name has been on the I'st | have re-
JOB OFFERS L ke The COURSE WHICH coived calls or letters from five stations in the southarn states.
l Se i?::LEI::M:Eﬁ- and am now employed as Transm tter Enzn!neesr at WMMT."

M Eimer Powell. Box 274. Sparta. Tenn.

TIONS WITH ALL
to Our Graduates Every Month TN R N
Telegram, August 9, 1930, from Chiet Engineer. Broadcast Station, Pennsylvania. "*Have S O G e O] ey

job opening for one tramsmltter onerator to start immediately, contact me at once.
Letter. August 12, 1950, from Dir. Radio Div. State Highway Patrel. "We have two
vacaneies 1n our Radio Communication Division. Starting vay $200: $250 after slx
months' satisfactory service. WIIl you tecommend graduates of your scheol 7™

These are just a few examples of the jab offers that come 1o our office periodically.

Some licensed radioman filled each of these jobs . . , it might have been you! . . W 4
e iy
HERE'S PROOF FCC LICENSES ARE OFTEN SE- /¥ W, MAIL COUPON NOW
= ]
CURED IN A FEW HOURS OF STUDY WITH ,/(’.7'/ § Pt |, R P S e S =V .
\ . ]
OUR COACHING AT HOME IN SPARE TIME  / ;il.. /N CLEVELAND INSTITUTE '
Name and Address ] laiq':’e':nse Lalsgnm F 4 ‘,{"' £ “/ OF RADIO ELECTRON'CS [}
321005 Wilknire St.. Bakersfeld, Cal — % D Desk RE:24. 4900 Euclid Bids., :
._Vogt ist Ph 20 — .
Box V016 Danta. Fla. *t Phane \ 4 (Address fo Desk No. to avoid delay.) !
Francix X. Foerch Ist Phone 8 . I want knnw how [ e et my 1°1°C' tieket In 8 minimum of
e nBeucio il gD sugrnncid: iy — . + ji '\/ {ime. Send me your FIREE hookiet, “llow 10 Pass TCC Ticense §
317 'N- “f"“ g ‘“'sl_ b m o ame . Examinations” (does pot rover exams for Amateur Lirense). ux
b 'arﬁ moﬂ“" - (Cebxmnen® 2nd Phon 23 i well 84 a sample Ft'C'-1vpe exam and the amazing new hooklet.
|A|oe;v.;|¢||:p. st., Escondido, Cal ° 3 a Money-Masking 1°CC License Information i
i + NAME i
CLEVELAND INSTITUTE OF RADIO ELECTRONICS : éﬁ,[‘),RESS ON S :
Desk RE-24, 4900 Euclid Bldg., Cleveland 3, Ohio ' . [ Veterans check for enroliment under G.1. Bill. '
(Approved for Veteron Training Under "'G1 Bill of Rights') e i B a2 ot B B S s [ G B = S = = M i e L
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Editorial

Choleric Color TV

.« . Color television should be dallowed to evolve normelly . . .

N October 11 the Federal Communications

Commission threw a bombshell into the tele-

vision industry by approving the Columbia

Broadcasting System’s non-compatible me-
chanical color television method, as the standard for
commercial color telecasting.

As must be well known by this time, the CBS color
system consists of a three color spinning dise which
when placed in front of the television tube screen
gives the viewer color television.

Rapro-ELECTRONICS finds no fault with the CBS sys-
tem any more than with a Ford Model T. Both work—
both are archaie. Nor can we imagine that ten years
hence a mechanteal gadget with a spinning disc will
be found in our future television sets.

Indeed, television started in 1881 with the famed
Nipkow rotating disc. In 1928 the English television
pioneer Baird produced color television with the self-
same spinning disec.

To us—as it does to most responsible radio engineers
—it seems that the F.C.C. decision is most unfortunate
because in the end we will have electronic—not me-
chanical—color television without any doubt whatso-
ever. It is true that the C.B.S, system today produces
color television, with better definition than several of
the proposed electronic systems. But, tomorrow it is
certain that this condition will reverse itself, as it must,

What then will become of the public’s investment in
the cumbersome spinning disc color television receivers?

Worst of all, at present the CBS system can only
produce 10% inch pictures. To have color television
on a 19-inch sereen you would require a rotating dise
at least 38 inches in diameter, which would inerease
the television cabinet size by three to four feet—a mon-
strosity. Such a television set would occupy more room.
or almost as much width as a grand piano! Obviously,
such a contraption is not evolution—it’s a throwback.

Most of the responsible television manufacturers will
have none of the revolving disc television sets because
they realize that they will not prevail in the future.

Why did the FCC take such an ill-advised step? As
a government agency, the FCC felt that it could not
stand by idly while millions upon millions of black-and-
white television sets were manufactured which the
Commission honestly believed would become obsolete
on the advent of color. This to us ix fallacious thinking.
The coming of color—as engineered in the near future
— need do no such thing and we are certain that it will
not play havee with existing television sets.

In our considered opinion black-and-white sets will
always be with us in television, or at least for a long
time to come.

We have excellent parallels to the present disturbing
situation. It is possible today to print every newspaper
as well as every magazine in full color, It has been
possible to do so for several generations. Yet, how
many magazines or newspapers are printed in full
color? Only a very small percentage.

DECEMBER, 1950

By HUGO GERNSBACK

Nor are we certain that every reader would want
color to the exclusion of black and white, even if it
were no more expensive.

The same argument can be made with motion pic-
tures. There is no question that the quality of color in
motion pictures today has reached a high state of per-
fection. But even today with television competition
making inroads on motion pictures we only have 1434
per cent of color motion pictures. It seems that color
motion pictures are not universally demanded by the
publi¢; otherwise the studios would furnish color ex-
clusively. Furthermore, color motion pictures are more
tiring to the eye for most people, particularly when
the picture runs for more than one hour.

Perhaps the same reasoning will hold true for future
color television as well,

In the meanwhile a most unfortunate situation has
arisen in the television industry in that the average
layman has become so befuddled on television color
that he has no clear idea of what it is all about. The
average man believes that if he buys a black-and-white
set today it will be obsolete tomorrow. So he refrains
from buying.

Actually, in spite of the FCC, no such thing will
happen, in all probability.

We have been of the opinion right along that color
television—when properly developed—will not disturh in
any way our present black-and-white sets. Just as you can
take three magazine cover plates and print red, blue and
vellow on top of each other to produce a color picture, so
von can tike the smme plates runiting them in a single color
—black—on top of each other. This will produce a good
black-and-white piciure. Exactly so will vour present-dav
television set continue 1o receive black-and-white even if
“color™ is broadcast from every TV transmitter in the land.

As we go to press. Robert C. Sprague, president of
the Radio Television Manufacturers Association, pre-
dicts a new system in a very short time which does
ot require adapters for TV sets for black-and-white
reception as the CBS systems now does. We quote
from his statement:

“The vast majority of the engineers and scientists
in the electronic field believe that there will be avail-
able within a reasonable length of time a satisfactory
commercial color system which is compatible, ie. a
system which can be received in black-and-white on
present day black-and-white sets without any change
in or addition to these sets whatsoever.”

With such a system. in the near future, when all
stations transmit color exclusively vou can still use
vour black-and-white =et or you can buy a color
receiver. The latter will also have a switch so you
can change the color picture to black and white, or
switch back to color again

To veneat, all the present dav black-and-white sets will
not be affecred anud will give service as they do now. Tele-
vision should be allowed to evolve in a normal manner
just as did radio. Using lorceps to force a premature birth
mav mwutilate the color television child for life.
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Servicing—Test Instroments

Radio Set and Service Review

{-gang spiral inductance used in the front ends of current Du Mont TV sets.

cetvers have many interesting ecir-

cuits, some of which are unique

with Du Mont, and all of which
contribute to uniform and better per-
formance. Better performance implies
better pictures. Better pictures must
have high definition. sharp focus, full
contrast range, freedomt from noise,
stable synchronization with immunity
to noise impulses, high brilliance, free-
dom from spurious responses, freedom
from interfering signals, and many
other characteristics.

PRESENT Du Mont television re-

TO AGC BUS

6BA6 6ALS

SYNC & AGC
DET

V135V

Fig. 1—The narrow -band sync amplifier
circuit and sync and a.g.c. detectors.

The circuits discussed in this article
are: the narrow-band sync circuit
which provides both synchronization
and automatic gain control signals with
unusual freedom from noise impulses
and spurious responses; the cathode
drive of the kinescope with a single
video amplifier which is free from white
compression commonly found in single-
stage video amplifiers; a d.c. restoring
circuit for the cathode drive; link cou-
pling from the tuner to the first video
i.f. stage to provide for use of a u.h.f.
tuner and to make lead length and lead
dress less eritical; double- and triple-
tuned video i.f. amplifier stages for

*Genern! Manager Television Receiver Mfg. Div.
Allen B. Du Mont Laboratories

minimum phase distortion and maxi-
mum skirt selectivity; cathode-coupled
vertical blocking oscillator and saw-
tooth generator to furnish vertical
sweep free from oscillator transformer
ringing; and continuous tuning for low
noise figure, low susceptibility to FM
harmonics, and low oscillator radietion.

Narrow-band sync'

Fig. 1 is the circuit of the narrow-
band syne circuit as it is used in the
Du Mont model RA-112 TV receiver
chassis. The full video bandwidth of the
video 1.f. amplifiers is not needed to
amplify the sync signals adequately.
By using a sync amplifier with a con-
siderably smaller bandwidth, the am-
plified signal will have a lower noise
content. Noise is further reduced by
grid cutoff and plate saturation limit-
ing in this stage. This tends to increase
the sync stability of the picture and,
since the a.g.c. voltage is also derived
from this amplifier, the a.g.c. is more
stable.

The i.f. signal which is applied to the
video detector is also amplified by 6BA6
syne and a.g.c. amplifier and then is
passed through a 1-mec wide, double-
tuned transformer centered on the
video carrier, Two detectors ti.en de-

=
woo T &AH6 180K

~ -~ il AMP
4 A rR- \BE!’O L
v2BALS R i
VIDEO DET LE: . 2

12B8ALS

Improved circuits
in Du Mont¢’s 1951
receivers aim for

better performance

By RICARDO MUNIZ*

tect the signal: a peak detector for the
a.g.c. voltage, and a video detector for
the sync signals. The sync detector is
much more efficient than the usual video
detector because its bandwidth need be
only 0.5 mec.

The smaller bandwidth of the inter-
stage transformer reduces the noise con-
tent of the signal before detection but
has adequate width to reproduce the
sync signal as the receiver is tuned
across the picture carrier. There is no
sync signal or a.g.c. except close to the
optimum tuning point. This means that
the set owner cannot have his receiver
mistuned by very much and therefore
cannot receive with degraded sound and
picture quality.

Cathode drive

Several of the current Du Mont mod-
els use cathode drive on the picture tube
with a single-tube video amplifier. Fig.
2 shows this circuit as it is used in
model RA-113. The diode video detector
is not linear and has a rather sharp
curvature as the voltage goes toward
zero or, in the case of a TV signal,
toward white, This causes the white
portion of the video signal to be com-
pressed as shown in Figs. 3-a, 3-b, and
3-c. If this voltage can be counteracted
by the grid-voltage-plate-current char-

0C RESTORER . =

1001

Fig. 2—Schematic showing the cathode-driven kinescope and the d.c. restorer.
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acteristic of the video amplifier, the
over-all characteristic will be more
nearly linear and the white compres-
sion caused by nonlinearity of the de-

SIGNAL IN—

]
VIDEO IF IN DETECTOR CHARACTERISTIC

COMPRESSED WHITE PORTIONS

AT

4
DETECTOR OUTPUT

the circuit adaptable to a u.h.f. tuner in
place of or in addition te the v.h.f.
tuner normally delivered with these re-
ceivers. Neither this low-impedance link

L/

d Eg—

e
VIDEQ AMPL CHARACTERIST IC AMPLIFIER OUTPUT

Fig. 3—How tube characteristics are combined to reduce white compression.

tector is minimized as indicated by Figs.
3-d and 3-c.

White compression on a TV receiver
is most noticeable at the bull’s-eye cen-
ter of a test pattern. Fig. 4-a shows a
test pattern with the gradations as they
should be, and 4-b shows white compres-
sion which appears as a lack of differ-
ence in shading between the two outer
and lighter rings. When viewing a pic-
ture, white compression shows up as a
lack of ‘snap” or crispness in the pic-
ture which leaves the viewer vaguely
dissatisfied but not quite sure what’s
wrong,

D.C. restorer

The conventional d.c. vestorer circuits
being ineffective with cathode drive, the
circuit shown in Fig. 2 is used. D.c.
coupling is used between the video de-
tector and the video amplifier. The plate
of the video amplifier is also coupled
directly to the cathode of the picture
tube. This tends to put a high positive
voltage on the cathode which may ex-
ceed the heater-cathode rating of the
tube. To avoid this, a negative voltage
is applied directly to the cathode to
make the positive voltage on the cath-
ode 65 at no signal. A negative voltage
is also applied to the grid of the
cathode-ray tube, the net effect being to
keep the screen at a gray level when no
signal is present. When a signal is ap-
plied, the screen becomes black at the
black parts of the picture. The d.c. res-
toration is applied to *he grid of the
cathode-ray tube because the cathode
circuit impedance is too low for efficient
operation.

Link-coupled tuner

Link coupling is used between the
tuner and the i.f. amplitiers for greater
flexibility in chassis layout and to make

27,75MC TRAP
Tl IST VIDEO IF

=N e

coupling, the lead dress, nor the lead
length is critical. Fig. 5 shows the cir-
cuit from the plate of the mixer tube to
the grid of the first video i.f. stage.

Winding L2 is closely coupled to the
mixer plate winding L1, and varying
L3 varies both the coupling and the
bandwidth between the two circuits.
Fig. 6 is an equivalent circuit of the
coupling network which shows how L3
provides an effective shunt inductance
to vary the coupling and bandwidth.

The video i.f. stages

Fig. 7 is the circuit of the video i.f.
amplifier. T2, T3, and T5 are top
capacitance-coupled transformers. T4 is
a triple-tuned stage of which one sec-
tion is a 21.75-mc sound trap. The 6BC5
is used in the last stage to get more
signal at the video detector before syne
compression takes place than is possible
with a 6AUG. An interesting feature of
the top capacitance-coupled stages is
that the variable capacitance coupling
is achieved by a wire inserted a varying
distance in a ceramic sleeve mounted
in the i.f. transformer as shown in
Fig. 8.

A block diagram of the i.f. amplifier
is shown in Fig. 9. Below the blocks are
the individual bandpass characteristics
achieved in production alignment. This
if. circuit is designed to get a maxi-
mum bandpass with minimum phase
distortion and maximum skirt selec-
tivity.

Vertical sweep generator

One of the big problems of vertical
sync circuits is furnishing a vertical
sawtooth voltage that is free from the
ringing or damped osecillations that usu-
ally appear in blocking oscillator trans-
former windings. Fig. 10 is the circuit
of the vertical sawtooth generator used

6AUG(3) T T4
2ND VIDEO IF

NS

Fig. {-a, top—Normal tone gradation
from black to white at the bull’s-eye.
Fig. 4-b, hottom—Compression of whites.

MIXER PLATE IST VIDEO IF GRID
i 21.75MC :g
Q. o
Ll :éu ug!
I
I -
rd
THINLEAD 5 Ty dasc
|
r—

Fig. 5—Link coupling circuit from the
mixer plate to the video i.f. amplifier.

LY L % L(a

Fig. 6—Equivalent circuit of the link
coupling to show how the tuning works.

on Du Mont chassis models RA-112 and
RA-113.

This cireuit is a typical blocking os-
cillator except that one side of the
transformer is in the cathode circuit
of the tube. This isolates the sawtooth
voltage at the plate from the ringing
voltage that appears in the transformer
winding when the tube is in the cutoff
condition. This is not true when the
transformer winding is in the plate
circuit.
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Fig. 7—Circuit of the video i.f. amplifier. The 6BCS5 i.f. output is used to get more signal at the video detector before sync
compression takes place. The top capacitance coupling of T2, T3 and T5 is varied by the novel method shown in Fig. 8.
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Continuous tuning

The Du Mont Inputuners?® used in
the current TV receiver production use
the same principle of continuous tuning
by inductance variation as in older

="

ADJUSTABLE COUPLING WiRE

¥iz. 8—The i.f. capacitance coupling
is varied by moving the coupling wire.
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Fig. 9—Block diagram of the video i.f.
stages showing alignment waveforms.
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Fi«. 10—The circuit of
coupled vertical

[ the cathode-
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models but have some electrical and
mechanical improvements. Among these
are an additional tuned circuit without
increase in size and a skip tuning de-
vice which automatically bypasses the
unwanted part of the spectrum between
the FM bdnd and channel 7.

The new Inputuners have a sliding-
contact gang inductor called the Induc-
tuner 3. The latest Inductuner uses flat
spiral inductors which allow room for
four tuning sections in less space than
was used by three sections in the older
type. The added section is hooked up
between the antenna and the r.f. tube
to give better rejection of unwanted
signals and to improve gain and signal-
to-noise ratio. The circuit of the r.f.
assembly is shown in Fig. 11.

The r.f. gain increase is in the order
of 2 to 1. Image rejection is improved
by five to ten times over that of pre-
vious tuners. I.f. rejection is increased
by over 100 times due to the trap ac-
tion of the coupling circuits.

The band-skip feature reduces the
number of turns of tuning motion from
six to four and improves the tuning
curve over the high-frequency channels.
This jump from the FM band is accom-
plished by the design of the contact
mechanism in the tuner.

The continuous tuning assures opti-
mum picture and sound setting because
the input circuits and the oscillator are
shifted together as vernier adjustment
is made.

Other than the spiral inductance tun-
ing, the r.f. circuit has no unusual fea-
tures. A 6J6 triode is used as the r.f.
amplifier. This tube generates less
noise than a pentode. While more gain
could be achieved with a 6CB6 or simi-
lar pentode, the added section of the
spiral tuner makes this unnecessary.
The parallel-connected triode gives the
r.f. stage adequate gain.

1. Patent applied for.

2, Trademark.

3. Exclusive trademark of P, R. Mallory & Co..
and manufactured under Mallory-Ware patents.
The author acknowled®es the cooperation of Mr.
B. Hegeman of the Television Receiver Manu-
facturing Division Engineering Department, Mr.
S. D. Prensky of the Television Receiver Manu-
facturing Division Publications Department, and
Mr. B. V. K. French of the Eleetronic Parts Divi-
sion in collecting material for this article.
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Fig. 11—Circuit of the r.f. assembly
showing the 4-gang inductance tuning.
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ADVICE TO TV OWNERS
CUTS NUISANCE CALLS

To cut down the number of nuisance
service calls on TV sets, the Akron
(Ohio) Merchants Association is dis-
tributing a Television Card to set own-
ers with suggestions for checking the
set’s operation. Compiled by the Tele-
vision Committee of the Electric Insti-
tute of Washington, the list contains
this advice:

Before you call your Television
Serviceman—

1. If the set is completely dead, is the
line cord plugged into the electric
outlet? If the cord is plugged in, un-
plug it and try a lamp in the same
outlet. If the lamp lights try the
set when plugged in again.

2. Look at the antenna wire on the
back of the set. Make sure the leads
are firmly connected to the terminals
on the set and that the bare leads
are not touching each other.

3. If the sound is normal, but you have
no picture, turn the brightness and/
or contrast control full on and also
try another channel.

4. If the picture is normal, but you
have no sound, adjust the *“fine-
tuning” control with the volume
control turned full on. Also try
another channel.

5. In suggestions 3 and 4, if only one
channel is affected, allow the station
time to announce any technical diffi-
culty which might have occurred.

6. If sound is normal and picture tube
has light with the brightness control
full on, but the picture is rolling,
tearing out or no picture on all
channels, adjust the ‘horizontal
hold” or “vertical hold” controls. Try
reducing contrast or picture control
and readjust tuning.

7. If sound is weak and noisy, and the
picture has excessive snow, see if
the antenna is still installed in its
original position. Also recheck
suggestion No. 2.

After following these seven sugges-
tions, if the trouble has not been
corrected, call your service dealer.

Many set owners have very little idea
of the complexities of a television re-
ceiver. When something goes wrong
they will call the service technician
whether they need him or not. The
seven rules printed above will make
both parties happier.

The committee might have included
an additional rule: If you get four
images at once on the screen when ad-
justing the hold controls, don’t worry
—you are picking up a color broadcast.

NEW STEEL FOR TUBES

Larger rectangular picture tubes are
promised as a result of a new stainless
steel having a heat expansion rate
practically the same as that of glass.
Developed by the Carnegie-Illinois
Steel Corporation, the new alloy retains
all the desirable characteristics of
stainless steel for picture tubes, but
will not crack the glass when the tube
heats up.

RADIO-ELECTRONICS for
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Part XXII-How to Trap a Signal

E ARE ready to try out the

broadcast receiver we have

been studying stage by stage

for the past several chapters.
What is needed now is a live signal to
make our radio set perform. Since the
air is filled with transmissions from
many broadcast stations, all we have to
do is to intercept one of these signals
and lead it into the signal grid of our
mixer tube. We know what will happen
to it from there on.

Before we set out to trap a signal
we should, like any good trapper. have
some idea of the characteristics and
habits of the game we are after. The
“trapee” in this instance is a trans-
mitted radio signal; and, while its
characteristics are somewhat more com-
plicated than the rules for playing post-
office, they are by no means beyond
comprehension.

We already know that, when a 60-
cycle alternating current flows through
a wire, the conductor is surrounded by
a panting magnetic field. Part of the
electrical energy is alternately stored in
this field and then returned to the wire.
It the frequency of the alternating cur-
rent is increased to 10,000 cycles a sec-
ond and beyond, some of the energy de-
livered to the field about the wire does
not return to the conductor but sails off
into space as radiated energy. When a
transmitting antenna is substituted for
our conducting wire and certain other
favorable conditions are established,
vast encouragement is given to the
high-frequency alternating current to
leave home and to keep going.
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Fig. 1—1’atterns showing the electro-
magnetic and the electrostatic fields
of force of a radiated electric signal

Fig, 1-a gives us a head-on view of
this free-wheeling radio wave as it zips
through space directly toward us at a
speed of 186,000 miles a second, Notice
that there are really two fields, which
share the energy of the wave equally
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between them: an electrostatic or “volt-
age” field, and an electromagnetic or
“current - inducing” field. These two
fields are as inseparable as Siamese
twins, and they always act at right
angles to each other, and both operate
at right angles to the direction of
travel.

Broadeast - band waves ordinarily
have their electrostatic fields producing
lines of force in a vertical direction
with regard to the earth and are said
to be “vertically polarized.” Television
stations in the United States send out
waves whose electrostatic stress is ex-
erted parallel to the earth and are
called “horizontally polarized” waves.

‘l—_ANT MIXER GHID’
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Fig. 2—A simple antenna circuit with
inductive coupling to the mixer grid.

At the instant pictured in Fig. 1-a,
the electrostatic stress is from top to
bottom, and the electromagnetic stress
is from left to right. Fig. 1-b pictures
the same wave passing the same place
at a time interval equal to one-half
wavelength later. Note that by now the
electrostatic stress is from bottom to
top and the electromagnetic stress is
from right to left.

The thing to keep clearly in mind ‘s
that these two fields are moving and
that as they move past a stationary
portion of space they produce stresses
in that space. For example, as the elec-
trostatic portion of the wave encounters
two points in space, one directly above
the other, first the top point will be
positive with respect to the bottom point
and then the bottom point will be posi-
tive with respect to the top point. If the
two points are connected by a length of
wire, an alternating current will flow in
this wire as the radio wave zips past it.

Snaring the signal

Fig. 2 shows how we take advantage
of this fact to trap a signal for use in
our receiver. A vertical wire is con-
nected through coil .1 to the earth. The
top of this antenna and the earth con-
stitute the two “points in space” men-
tioned in the foregoing paragraph, The
current flowing in L1 is inductively
coupled to the tuned circuit L2-C1. By
resonating this tuned circuit to the

www americanradiohistorv com

signal we want to receive, we can re-
ject all other signals flowing in the an-
tenna circuit and allow only the wanted
one to appear on the grid of our mixer
tube.
i MIXER GRID
%‘ANT Tiniki: CAPACITOR

Fig. 3—A high-impedance loop antenna
is formed when the antenna transformer
is wonnd in the form of a large helix.

This “outside” antenna provides a
good method of intercepting a radio
signal, but it has some disadvantages.
First, since its effectiveness depends to
a large degree on its height, it is diffi
cult to install; second, special precau-
tions must be taken to prevent this ele-
vated antenna from extending the
welcome-mat to a bolt of lightning:
third, few antennas of this kind dv
anything for the appearance of a
home; and fourth, a radio used with
such an antenna is more or less rooted
to one spot near where the lead-in is
brought into the house.

This last item was particularly exas-
perating to those housewives—and
their name is legion—who dearly love
to shuffle the furniture around the
house every few weeks. The little
women demanded a radio that could be
moved! So, the radio engineers sighed,
picked up a candle, and disappeared
into their attic of discarded electronic
lore. A few hours later they reappeared

’hoto showing examples of low-imped-
ance and high-impedance loop antennas.
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triumphantly clutching a dusty and
cobwebbed ‘“loop” antenna that they
had wrested from one of the earliest
console battery receivers.

As can be seen from Fig. 3, the mod-
ern high-impedance loop antenna is
really just an expanded antenna trans-
former. Instead of occupying only a
couple of inches of space, the secondary
of the transformer is wound in the
form of a spiral or large diameter helix
so that it has an area of many square
inches. In this enlarged form, it can
intercept a sizeable portion of the field
of a radio wave and so provide suffi-
cient signal for the receiver without
being connected to an outside antenna.

Directional properties

Such a loop antenna ic directional;
that is. it will receive a signal much
better when the loop is arranged so
that its planc is paralleled to the line
of transmission of the radio signal than
it will when this plane is at right angles
to the line of transmission. If you will
look at the simplified one-turn loop

RADIO
WAVE

—
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Fig. 4—This diagram shows the direc-
tional properties of the loop antenna.

shown in Fig. 4, you can see why. At
4-a the incoming signal strikes both
sides of the loop at the same instant.
The currents induced in the two sides
of the loop by the passing magnetic
field—the loop depends upon the elec-
tromagnetic field of the radio wave for
its action—are equal and opposite in
phase; so they simply buck each other
out and the signal is received very
weakly if at all,

At 4-b, however, the wave strikes
one side before the other. If you keep
in mind that, as the wave moves
through space, its fields are constantly
shifting back and forth, you can see
that the direction and intensity of the
current induced in the first leg of the
loop cannot be identical with the direc-
tion and intensity of the current in-
duced in the second leg, because the
wave has traveled through space be-
tween these two encounters and the
electromagnetic field that produces the
current has changed somewhat during
that short trip. Since the two currents
are not identical, they cannot balance
each other out, and we shall have an
alternating current flowing in our loop,
Do not think that the two currents are
in phase when the loop is parallel to
the line of transmission—the loop
would have to have its two sides a half-
wavelength apart for that—but they

Scrvicing—Test Instroments

are not 180 degrees out of phase as they
are when the plane of the loop is at
right angles to this line. This slight
shift away from the 180-degrees-out-
of-phase condition is all that is needed
to let a signal be received.

The voltage pickup, as can be easily
understood, is proportional to the loop
area. The farther the loop is located
from the chassis or any other large
metal object, the lower is its distributed
capacitance, the higher is its Q, the
sharper it tunes, and the more direc-
tional it is. Unfortunately, the usual
small receiver permits the loop to be
placed only an inch or so from the
chassis.

One way of overcoming some of
these disadvantages is to have the loop
detachable from the receiver anu ar-
ranged so that it can be held in the best
position by suction cups.

Improved loop antennas

An approach that is more electronic
and less mechanical is diagrammed in
Fig. 5. Here a loading coil L is ased in
series with the loop. This loading coil
has a very high Q and a low distributed
capacitance. Since the distributed
capacitance of the loop circuit is thus
reduced, the tuning range of the loop
is extended for use with a given capaci-
tor. Raising the Q of the tuned circuit
gives sharper tuning and better signal
response. In many receivers, this load-
ing coil is slug-tuned for best tracking
over the tuning range.

Provisions are usually made for
connecting an outside antenna to these
loops for receiving distant or weak sta-
tions. A low-cost way of doing this is
to place a single turn of wire around
the loop at the low-potential side as is
shown in Fig. 3. Such an arrangement
tends to favor the high-frequency end
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I'ig. 3—Adding a loading coil L to the
loop antenna gives it better response.

of the band, but that can be overcome
by inserting a resistor of 500 or 1,000
ohms in series with the single turn, If
too much coupling is provided, the sig-
nals tend to be hum-modulated and the
selectivity suffers.

A high-impedance primary, such as
that shown in Fig. 5, gives a more uni-
form coupling than does the single-turn
job of Fig. 3, but it is guilty of the
cardinal sin of manufacturing: it costs
more! When such a high-impedance
primary is used, it is usually provided
with a shorting link to be used when an
external antenna is not connected. This
is to prevent the absorption of energy
by the primary coil at its resonant
points that fall in the broadcast band.

One manufacturer has still another
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system for getting around the dis-
advantages of the high-impedance loop.
He uses a low-impedance loop, as shown
in Fig. 6, which consists of two to four
turns of large-diameter wive. This is
inductively coupled to the grid of the
mixer tube through a very high-Q
autotransformer. The low-impedance
loop is relatively insensitive to capaci-
tance effects and to calibration changes
due to changing its position. Both the
Q and the response are practically uni-
form throughout the broadeast band.
An external antenna, when used, is
connected directly to the high-potential
side of the loop.

Many of the better receivers place
loop antennas inside electrostatic
shields. This serves the double purpos:
of cutting down on much man-ma‘l:
interference and of insuring uriformiy
distributed capacitance effects for the
loop.

These directional properties of a loon
antenna are very fine for cutting dovwn
on interference, either from an un-
wanted radio station or from a noise
source that occupies a single point in
space, but like most good features it
also has a few drawbacks.

Even those who do understand the
operation of a loop are loath to bhe
twisting the set about every time a
station is tuned in. When the set is a
large console and has a fixed-position
loop, taking advantage of its directional
properties requires the encrgy of a fox
terrier and the physique of a piano
mover.

Fortunately, a lot of movement is
not. required. The “null” or no-reception
points of a loop are very narrow com-
pared to the arcs through which recep-
tion can be had. Moreover, all except
the cheapest consoles provide some
method of varying the position of the
loop through a few degrees without
moving the cabinet.

While it must be admitted that the
loop antenna is not the most efficient
device for snatching radio signals out
of the ether, there can be no doubt
that it is the most popular with radio
receiver owners today. Because of the
number and power of broadcasting
stations, the majority of receiving
locations are blanketed with powerful
signals that make it unnecessary to
have an antenna system of maximum
efficiency. A loop antenna will usually
pick up enough energy for satisfactory
reception—and remember, the little
woman can move a loop set to her
heart’s content!

MIXER GRID

)

Fig. 6—By using only a few turns on
the loop but coupling it to the mixer
through a high Q autotransformer, the
antenna response can also be improved.
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Television DX Reports

EADERS of this column have

noted that in the last three

months, the dx reports have all

been for the low channels. Dx on
the high bands scarcely ever goes over
about 300 miles.

This menth we do have three reports
of dx on the high band. One is from
F. J. Glaub of East Moline, Ill.,, who
picked up WHIO-TV in Dayton, Ohio
on channel 13, and station WKRC-TV
in Cineinnati, Ohio on channel 11 Sep-
tember 5. The airline distance in both
cases is about 370 miles. The receiver is
an Admiral 30C1 and the antenna a
Taco stacked dipole 20 feet off the
ground and aimed at Chicago.

The second high band report is from
E. Swanson of Rockford, Ill., who re-
ceived WSPD-TV, channel 13, in Toledo,
Ohio, on September 6 and 7. In this case
the receiver is a G-E Model 805, the
booster an Anchor, and the antenna a
4-bay Radiart conical. The distance is
about 300 miles.

One reader in Halifax, Nova Scotia
reports several dx receptions, of which
three were over 1,000 miles on the low
band, and one high band reception of

450 miles. This report includes an in-
teresting observation on cloud forma-
tions and their effects on dx receptions.

Apparently dx reception is possible
at this location only when alto-cumulus
or cirro-cumulus clouds are in the sky.
The alto-cumulus, a fleecy cloud forma-
tion often seen in flocks or rows, seems
to give the long hops; and the cirro-
cumulus, clouds in small round masses
at high altitudes and usually in lines
{called a mackerel sky), seems to give
the double hop. An interesting feature
of this report is that the strongest sig-
nals were received from the most dis-
tant stations.

What really happens in these long
distance receptions is still not fully un-
derstood by the engineers. Part of the
radiated energy from the transmitting
antenna goes up toward the sky at
anywhere between 3 and 90 degrees
with the horizontal. These waves soon
reach the ionosphere, a region about
70 wmiles above the earth's surface
which contains large concentrations of
charged particles, both free electrons
and ions, as well as neutral molecules.

The prodigal sky wave may or may

not be reflected back to the earth when
it hits this region. This depends on
several conditions, of which the most
important are the angle at which the
sky wave hits the ionosphere, the fre-
quency of the wave, and the concen-
tration of the charged particles of the
ionosphere. While the first two of these
can be determined exactly, the third is
a largely unknown factor which is con-
tinually changing. This, of course ac-
counts for the unpredictability of TV dx.

The reason the high band dx is less
frequent is that the higher frequencies
are not as readily reflected as the lower.
It is likely that some of the waves will
reflect from cloud formations, as the
letter from our reader in Nova Scotia
indicates. What seems more likely, is
that the cloud formations are an indi-
cation of the condition of the iono-
sphere. In any case, much more must be
knoewn about the propagation of radio
waves before anything certain can be
said.

The low band rveports of over 1,000
miles are shown in the two tables below
as in the past, and again we thank
those who have sent in their dx records.

TIME MILE- TIME MILE- TIME MILE-
STATION REPORTED BY RECEIVED | AGE STATION REPORTED BY RECEIVED | AGE STATION REPORTED BY RECEIVED | AGE
KEYL-TV H. Brink 618 1.000 | WBZ-TV R. Roland 7/18, WMBR-TV T. E. Rowe 722 1,300
Channel 5 Channel 4 12-2:30 pm | 1,125 | Channel 4 A. C. Olberg 7,12,
!‘;an Antonio, Boston, Mass. Jacksonvitle, 5-5:45 pm | 1,380
ex, Fla.
WCBS-TV A. C. Olberg 731,
KOB-TV W. R. Hanry 5 24, 1.200 Channel 2 2:45-4:15pm | 1,100 WNBT R. Rotand 85,
Channcl 4 9:45-10 pm New York, K. D. Anderson 7 15, noon 1.000 Channel 4 12-2:30 pm | 1,035
Albugueraue, N. Y. R. Roland 3 New York,
N. M. 12-2:30 pm N. Y.
8/5, 12:30 pm| 1,035
KPRC-TV K. D. Anderson T13714 1,000 WOAI.TV K. D. Anderson 7.13. 7Tpom | 1.000
Channsl 2 WwDSU-TvV A, C. Olberg 8 10, Channel 4 W. E. Bennett 77.812 1.000
Housion, Tex. Channel & 6-6:30 pm | 1.250 San Antonio,
New Orleans, | K. D. Anderson 7,11, noon 1.000 Tex.
KRLD-TV Mrs. W. Catlan 8 1.10:30 pm| 1,120 La.
Channet 4 A C. Oiberg 8 18. WPTZ A. C. Otherg 79, 3:45-
Dallas, Tex. 1-1:30 pm | 1,060 WFIL-TV R. Roland 718. Channel 3 4:10 pm | 1.100
Channel 6 12-2:30 pm | 1,000 Philadelphia, { K. D. Anderson 7 15, noon 1,000
WAGA-TV A. C. Oiberg 77 7-8pm |1,010 Philadelphia, Pa. R. Roland 7/18,
Channel 5 Pa. 12-2:30 pm
Allanta, Ga. 8 8, 12:30 pmy 1,000
WFMY-TV A. C. Oiberg 712,11 am-
WBAP-TV A. C. Olbery 6 18, Channel 2 2:30 pm | 1,000 wWTvVJ T. E. Rowe 722 1.580
Channet § 1-1:30 pm | 1,060 Greensboro, Channel 4
Fort Worth, N.C. Miami. Fla,
Texas
WKY-TV Mrs. W. Callan 81,
WBRC-TV A. C. Olberg /7. -8 pm | 1,080 Channel 4 10-10:30 pm | 1,050
Channe! 4 Oklahoma
Birmingham, City, Okla.
Ala.
WMAR-TV A. C. Oiberg 7.14,
WBTV A. C. Olberg 712,4-5pm | 1,030 | Channel 2 5-5:15 pm § 1,075
Channel 3 Baltimore. K. D. Anderson 7/15, noon
Chariotte, Md. 8,5, noon 1,000
N. C.
BOOST- BOOST-
NAME LOCATION RECEIVER ER ANTENNA NAME LOCATION RECE!VER ER ANTENNA
K. D. Anderson Kerkhoven, Minn. | Emerson Masce | Trio Lazy H W. R. Henry Warner Robins, Ga.| Midwest two S-element
W. E. Bennett Aujusta, Ga, Tech Master Kit 4-bay conical ag
H, Brink Dixon, (il Muntz Anchor | Folded dipole A. C. Olberg Clearbrook, Minn. | Arvin 5300 home- | 18-element
Mrs. W, Callan Altoona, Pa. Philco double Vee made
51-T-14438 R. Roland Perry, la. Motroia 8L1 folded dipole
T. E. Rowe Aurora, Minn. Hallicraftee Astatic | JFD stacked conical
DECEMBER, 1950
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Television

Conducted by
WALTER H. BUCHSBAUM

ONVERSION business is becom-

ing an important part of our

readers’ work, to judge from the

increasing number of letters be-
ing received. Many small-screen TV sets
now require a replacement for the pic-
ture tube and naturally the owners
want a larger picture. In many cases a
tube can be made without changing the
switch from a 10- to a 12-inch picture
cabinet. Sometiines a rectangular 14- or
16-inch tube ean be mounted with only
minor changes in the ecabinet. Many
service dealers are accepting older TV
sets as trade-ins and reselling them
with a larger tube and a new cabinet.

Rablo-ELECTRONICS has featured sev-
eral articles on converting TV sets to
larger picture tubes, the most recent
and comprehensive in the January,
1950. issue. Conversion kits are avail-
able at radio supply houses, each with
a detailed circuit deseription. It would
be repetitious to go into details of all
these circuits, but the principles of
converting TV receivers deserve some
discussion.

Most of the larger screen tubes differ
in two main aspects from the 10- or
12-inch tube found in older sets. First,
the new tubes require a higher second-
anode voltage for proper brightness
and sharp focus. The second require-
ment is additional deflection, especially
horizontal. More horizontal sweep is
required because of the higher second-
anode voltage and because the new
tubes are relatively short and therefore
have a larger deflection angle. An illus-
tration of the effect on bulb
length and deflection angle
is given in Fig. 1.
The deflection
angle for all

Fig. 1—Shorter necks
and bulbs and wider de-
flection angles are used
on the newer C-R tubes.

10-inch tubes is 52 degrees and for most
12-inch tubes it is 55 degrees, which
permits direct substitution whenever
plenty of horizontal sweep is available
for the 12-inch tube. The larger
screen picture tubes, how-
ever, have a deflection an-
gle ranging from 63 to
70 degrees and 90-
degree tubes are

]
NECK SHADOW  55°

\

Fig. 2—Neck-shadow is
produced when the elec-
tron heam strikes the
neck of the C-R tube.

being developed. To deflect the wide-
angle tubes, the defiection yokes must
be shorter and designed to eliminate
neck-shadow as shown in Fig. 2.
The vertical deflection ecircuits of

most receivers have enough reserve
power to sweep the new tubes, but in
some cases the vertical circuit must be
changed. Connecting the plate of the
vertical output amplifier to a higher
voltage, usually the boost obtained from
the horizontal damper tube, or increas-
ing the sawtooth driving the output
amplifier is the simplest way to increase
vertical sweep.

To get more high voltage and at the
same time more horizontal sweep it is
necessary to use a suitable flyback
transformer and deflection yoke. Most
of these transformers are of the high-
efficiency type. containing not a pow-
dered iron but a ceramie core which
gives higher Q and more permeability.
Such a transformer is the G-E 7731 or
its counterparts from other manufac-
turers. To mateh the transformer the
deflection yoke is of special design,
usually also containing a ceramic core
and specially shaped windings. The
inductance of most of these yokes is
higher than the original 8.3 mh, rang-
ing from 10 to 18 mh. The circuit used

Picture-Tube Conversion Data
Tube Size | Defl. Angle Anade Yolts | lon Trap | Remarks
{inches) {degrees) {kv) |
| |

10 | 52 9.8 double pole | IOFP4 needs no ion trap.

12 55 95 double or single Different types of ion trops
required. Some need no
trap.

14 rect. 63 l 12 double or single 14CP4 uses single-pole trap.

16 round 63 {2 | double or single 16AP4 {metal) has55° angle.
16GP4 (short metal) has 70
angle.

16 rect. 70 12 double or single Various bul‘b shapes ond
I‘Iengfhs available.

17 rect. 70 12 double or single (Same as lé-inch reet. ex-
cept for screen size.

19 round 70 12-15 single pole | Glass and metal tubes al-
Imost identical electrically.

20 round 5 12 | none | Obsolete.

20 rect. 70 12-15 single or double Similar to Yé-inch rect.
|

30 round 90 15 l ‘ngle 1No\vt vnder development.

!

www.americanradiohistorv.com

RADIO-ELECTRONICS for


www.americanradiohistory.com

L U RN

with the G-E 77J1 and similar flyback
transformers requires a special width-
control coil.

In addition to requiring changes in
the flyback circuit and the deflection
yoke, many of the large screen picture
tubes also require more focusing flux.
This is obtained by using a larger focus
coil or by installing one of the new
combination EM-PM units. Lately some
all-PM focusing rings have appeared on
the market which could be used for
some large-screen tubes. Many of the
new tubes have a tilted electron gun
which needs a single-pole magnet ion
trap as compared with the double-pole
magnet used on the 10BP4 or the
12I.P4. The table shows the different
picture tubes and the requirements for
conversion.

Horizontal puli

[ have especially bad horizental pull
un o 630-type TV set when a close-up
appeurs, I also have a white amear run-
ning down the left side of the picture.
T'wbes and voltages appear to be correct.
—F. ID. N., San Francisco, Cul,

The best way to find the fault is to
observe the different waveshapes on an
oscilloscope and compare them with
those shown in the RCA instruction
manual. If you can improve the condi-
tion somewhat by lowering the bias on
the 6SKT sync amplifier, the trouble
may lie in the video or the d.c. restorer
circuit. Measure the bias voltages on
the 6AU6 and 6K6 video amplifier care-
fully and replace the 6ALS d.c. restorer
with a new tube.

Both slugs on the synchrolock trans-
former must be properly adjusted be-
fore any other circuit can be checked.
Also try replacing the 6ALS sync dis-
criminator and the 6AC7 reactance tube.
Emission -checks are not good enough
with these tubes. As a last resort, re-
place the synchrolock transformer it-
=elf, as it may have some shorted turns.

Poor contrast

I own a 16-inch Trangvigion TV re-

cciver. The contrast is poor. The pic-
ture tube 18 a 16DP4. Will this tube
worl with 18.5 kv on the second anode?
S. C. L., Philadelphiu, Pu.
The contrast depends on the gain of
the receiver, especially the video ampli-
fiev. If the i.f. sensitivity is satisfac-
tory, you may need a new video ampli-
fier tube. As a last resort, a higher
value plate resistor in the video cutput
tube will give you more contrast.

The 16DP4 may be operated with
13.5 kv on the second anode without
damaging it.

Hash

Many 680-type veceivers wlich have
been converted for larger picture tubes
and keyed a.g.c. have a faint hash. This
appears on weuk Stations and 1 feel
gure that it is not an external interfer-
ence.—H. W., Brooklyn, N. Y.

There are several possibilities. It may
be a 4.5-me beat which becomes more
apparent when a direct connection is
made from the detector to the tirst video
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amplifier, necessary for keyed a.g.c. A
4.5-me trap in the last video amplifier
will eliminate this.

The hash may also come from i.f.
misalignment, especially the traps. Re-
alignment is necessary when a.g.c. is
added to the 630. To disable the a.g.c.,
simply shunt a 3-volt battery across the
bias source with the negative side to
the bias and the positive side grounded.

A third possibility is that the hash
may not be apparent on the smaller
screen, but only on the larger picture
tube. However, some a.g.c. circuits alter
the video amplifier response curve and
cause a loss of detail. In that case the
fault is not in the a.g.c., but in the
values of the video peaking coils. It
may be necessary to use new coils.

No picture

I have an RCA 730 TVZ on which I
can't get a picture. Sound and raster
are O.K. All tubes check good—E. S.,
Chieaga, IN.

If sound and raster are 0.K., the
trouble must be either in the picture
i.f. amplifier, the video detector, or the
video amplifier. While tubes may check
good in a tester, it is better to check
them by substituting new ones. This
is especially important in the case of
the 6AL5 video detector.

Barring tube failure, a close inspec-
tion for broken leads, poor tube socket
contacts, charred resistors, etc., in the
i.f. and video amplifiers may show the
defect. Next measure all plate voltages.
If the defect still is not apparent, check
each coupling capacitor by shunting it
with one known to be good. If you have
an oxscilloscope, you can trace the pic-
ture from the second detector to the de-
fect. Measure the detector output. A
small d.c. voltage should be developed
across the diode load resistor as the
set is tuned from one active channel to
another. If no change occurs, the trou-
ble can probably be localized in the
video i.f. amplifier.

Television
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Distorted picture

An Emerson model 571 takes a few
minutes before the test patteri becomes
round. After another 5 minutes, the pic-
ture at the left side stretches while at
the right it remains normal. Changing
tubes in the horizontal deflection circuit
did not help.—B. F., Brooklyn, N. Y.

A defective capacitor is probably the
fault. This is most likely one of the
coupling capacitors going to the hori-
zontal output amplifier grid. Checking
such a capacitor with a meter is not
sufficient as it apparently goes bad only
when heated up. The best method is to
substitute a good capacitor for each
coupling capacitor and for the charge
and discharge capacitor (C-59) in the
plate circuit of the horizontal discharge
or sawtooth generator tube.

Paper and electrolytic capacitors are
more likely to become leaky than micas
or ceramics, although the latter may
become intermittent.

Airplane fiutter

Whenever an airplane passes over my
house, a diagonal white line appears
and the picture moves on my De Wald
BT100 TV set, chassis 630.—N.B., Eliz-
abeth, N. J.

This set does not have a.g.c., and
therefore you get the airplane flutter.
When a plane passes over rapidly, the
reflected TV signals change slightly in
frequency. Unless you are willing to
add a special tube and make several
wiring changes, you cannot get rid of
this effect on your present set.

A special keyed a.g.c. is used in many
1950 TV sets to compensate for airplane
interference. Tech-Master Products of-
fers a Keyed A.G.C. Kit, available in
most radio supply houses, to eliminate
airplane flutter in 630-type sets. This
kit contains all parts and mounting
brackets to eliminate the need for ad-
ditional holes in the chassis and major
circuit changes. Complete instructions
are furnished with the kit.

Suggested by Charies L. Bock, Detroit, Michigan
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HE time-base generator is an im-

portant part of the cathode-ray

oscillograph. The signal to be in-

vestigated usually must be plotted
as some function of time. This is done
by feeding the signal to one pair of de-
flecting plates while a second voltage,
proportional to time. is fed to the other
pair. The circuit that generates this lat-
ter voltage is called a sawtooth time-
base generator. Not only used in oscilio-
scopes, the saw-tooth generator is es-
sential to TV because it separates the
picture for transmission and puts it
back together at the receiver.

To better understand the sawtooth
generator, suppose we analyze a sim-
ple form using a neon bulb as in Fig. 1.
The capacitor C charges through R
from the supply voltage at a rate de-
pending upon the R-C time constant
(the time required for the voltage on
the capacitor to reach 639 of the ap-

Fig. 1—This neon lamp cireuit is the
simplest form of time bhase generator.

plied voltage) which is the product
RxC or 200,006 microseconds. During
the charging time, the neon bulb is an
open switch. If the conducting point of
the neon bulb is 100 volts, it will fire
when the capacitor charges to that val-
ue and discharge the capacitor. Then
this process repeats, charging and dis-
charging the capacitor. The outpat volt-
age waveshape is in the shape of a saw-
tooth due to the capacitor charging volt-
age rising along a logarithmic curve to
the conducting peint and then discharg-
ing rapidly to the extinction point.
These intervals continue as long as the
voltage is applied. The frequency de-
pends upon the supply voltage, the igni-
tion voltage of the lamp, and the R-C

time constant. Usually the R-C time
constant 1s varied by switching in dii-
ferent capacitor values, providing a
rough frequency control, while R is
varied for a fine adjustment. However,
the neon sawtooth generator is not
often used because it is difficult to
synchronize.

10

.25

11111
0008 T002T:005 T 0T 05T 1]

__"__
SYNC 880 T 25 25v
Fig. 2—.\ thyratron sawtooth generator
with frequency from 20 cycles to 30 ke.

In Fig. 2 is shown a circuit that op-
erates in the same way but uses an 884
thyratron. The charging capacitor C
consists of a number of capacitors of
which any one can be switched in to
provide a frequency range of 20 cycles
to 30 ke. The higher frequencies are
reached by the smaller capacitors. The
grid bias may be used to control the
firing point but it cannot control the

By WILBUR J. HANTZ

extinction point. If the grid bias is
made less negative, the firing point
will be lowered and the capacitor
charges to the thyratron’s firing point
more quickly, increasing the operating
frequency. The 884 is easily synchron-
ized by applying part of the observed
signal to its grid. If the signal fre-
quency is very nearly a multiple of the
frequency of the sawtcoth wave, the
gas triode will be forced to lock in and
the observed pattern will be stationary.

Single sweeps

In some cases the signal to be ob-
served exists only for a short time and
then disappears. This is called a tran-
sient. If the ordinary sawtooth genera-
tor is used for such a signal, the elec-
tron beam moving across the face of the
cathode-ray tube is independent of the
beginning of the transient and there is
no way to determine when it occurs.
This problem is solved by using a
single-stroke sweep generator that gen-
erates a time base only when the tran-
sient occurs. The sweep is started by
the transient itself or some identical
signal voltage applied to the sync input
terminals.

An ordinary thyratron sweep circuit
can be used for this purpose without
much change.

In the circuit of Fig. 3, the plate of a
diode-connected 6C5 is conneeted to the
plate of the 884 thyratron through a
small resistor. The cathode of the diode

FINE FREQ < 2MEG
R 150K 1208

410 SWEEP| RANGE
884 ;
i |
05 .E-_ hel -— g|
' w | ° 11

4| 6€5

—

12

| EMGE SWEEP

TTANDARD SWEEP

i 4
T.oooo T.ooz ‘[‘.oos Tms T.os 1_'.: ‘_Ps
SINGLE SWEEP BIAS%;OK 25,25V

Fig. 3—A thyratron single sweep circuit for observing transient signals.
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cally charged particles for their part
repel the point with the same force
with which they are in turn repelled by
it. This iz the basis of the electric
windmill (Fig. 3).

In denser air the electric wind blows
slowly, though this is compensated by a
greater impulsive force or impact, com-
pared with the energy used. In thinner
air its velocity is higher, but the impul-

Electronics

soon come along which will carry off
the charge unit brought in, the puten-
tial will no longer rise as high, and the
particles will move slowly, but in com-
pensation for this, the current strength
increases.

Furthermore, the recoil effect on an
electrie windmill is greater the denser
the air mediumn. In the case of denser
air or lower potential, the particles

| <BeB

need no longer be pointed, and the
charged particles are emitted from
rounded or flattened surfaces and pro-
ceed in a direction perpendicular to
the surface.

If air or other gases are completely
absent, such a stream of particles can
be generated only if the electrodes
themselves supply the particles. This
is the case, for example, of the hot

sive force is less com-
pared with the energy
produced. In denser air
the electrically charged
particles (charged mole-
cules, ions, or electrons)
pass between the un-
charged molecules of the
medium and drag them
along, at the same time,
of course, the particles’
initially very rapid flight
being thereby slowed
down. Accordingly, if
there is a great deal of
air around the charged
particles, a large mass
of air is set in motion—
but with omly a small
velocity; if the air is
thin, the charged parti-
cles encounter fewer un-
charged molecules, and
the velocity of the gas
streaming away is cor-
respondingly higher. In
a highly evacuated Geis-
sler tube, for example,
the molecules and atoms
which fly from the anode
develop mean velocities
of 30 to 250 miles/sec,
whereas in contrast to
this the cathode emits
free electrons for the
most part which, because
of their small mass, can

WHO IS DR. OBERTH?

Modern rocket research moy be said to have two "fathers™, the American Prof. Robert
H. Goddord ond the German Prof. Hermann Cberth. Chronologically the priority belongs
to Goddard; he was born in 1882, Oberth in 1894. Goddord published his first work on
rocket theory in 1919, Oberth in 1923. The importont and significont difference wos that
Goddard called his book A Methad of Reacking Exfreme Altitudes, while Oberth boldly
wrote The Rocket [nto Interplonetary Space on his title poge, The ''two fathers” of
modern rocket research are, therefore, the fothers of cousins: Goddard got the theory
af rockets underway, Oberth the theory of space travel.

Having been aossocioted with Oberth in his "'eorly days” | find it difficult to write
just o short introduction obout him. Mention of his nome natutolly invokes countless
memories. Of evenings spent ot the shore of the Boltic Sea, looking for the plonets ond
talking about their surfaces. Of night walks through the Tiergarten in Berlin, discussing
long range rockets. Of discussions of moving under lunar grovity, taking place in the
shifting sands of the enormous moonscope which Fritz Lang hod built in the Ufe studios
in Neubobalsberg neor Berlin for the film The Girl in the Moon, oll copies of which
were hastily called back later by the Notis when the research institute in Peene-
miinde wos orgonized

Whether you want to call Prof. Oberth a German, on Austrion or o Rumanion depends
antirely an the definition you have in mind. He wos barn in the city of Hermannstodt in
Tronsylvanio on June 25, t894. The peaple in that area constituted o German “'colony”
much like our so-called Pennsylvania Dutch. Since his fotner wos a physician it seemed
indicated that the son would ke one tco. But, at the University of Munich, where he went
to study medicine, he alsa studied physics and astronomy, groduclly with more and
more emphasis on their mathematical aspects. When the first World War broke out
he wos drafted into the Austrian ormy and finolly assigned to the Medical Corps. The
periods of idleness to which every man in uniform is subjected were the times when
Oberth first though? obout spoce ships ond when the foundations of space trovel theory
began to form in his broin.

After the wor he wrote his book Die Rokete v den Plonetentiumen. Almost simul-
toneously with its publication he got his first job: that of professor of mothemotics in
Mediash, Transylvania. The book was o small one, os far os voiume is concerned, not
quite o hundred pages of mostly mathematical type. Judging in retrospect over a quarter
century of time one can be sure thot it will later be said that this boo chonged human
history, as proloundly as Columbus' trip across the oceon

Aftet hoving helped Fritz Lang wi.h hi; movie and some experimentol work on roctets
in Beslin in 1929-30, Oberth hod ta return to Tronsylvania since nobody then saw any
teason for spending money on rocket research. After the Notis had token power in
Germany Oberth wos colled to Germony and after several ond long delays was finally
sent to the rocke! research institule ot Pectemiinde. where the V-2 rocket wos creoted.
But while Oberth found many of the principles he hod first worked ou! embodied in that
racket hi olso found o virtually finished rocket on orrival. ond did not contribute directly
to the V-

Herr Oberth is the Hovorory President of the Germon Space Trovel Society which was
re constituted after the war. He was the first to win the French REP-Hirsch Prize before
the wor. He was the first man to be mode an Honorary Fetlow of the British Interplanetary
Saciety. And—most importont of all—he wos the first who teock the ideo of spaoce travel
out of the reolm of dreoms ond transferred it to the department of science. —Willy Ley.

cathode which surrounds
itself with a cloud of
electrons, of the potas-
sium-containing photo
cell which upon irradia-
tion with ordinary light
emits charged particles,
or of anodes which either
liberate gases or which
consist of fused salts as
in the von Gehrke-Reich-
enheim method and from
which individual ions are
torn loose, ete,

Electrodes

Accordingly, the elec-
trodes of the electric
spaceship might look like
the model in Fig. 4. This
shows a cylinder whose
walls and one end are
impermeable to both gas
and electricity, but the
other end of which is fit-
ted with a permeable ma-
terial. This end can be
either porous or at least
permeable so far as the
contents are concerned.
In the cylinder is a sub-
stance which, if the end
piece is porous, had best
be a liquid, though it can
also be a solid if its va-
por tension is high
enough (solid carbonic

reach velocities of 56.000 miles/sec.
For a given quantity of energy sup-
plied, the recoil action increases with
the increase in the quantity of matter
repelled, but the velocity of repulsion
diminishes. This is also true in a vae-
uum where all the repelled particles are

Table |—¢ and my/m, if v,~v,—58.5 km/sec

{km/sac)! 2 3 4 5 ¢ ) 15

m
¥ % 84 B0 34 2% 194 L}

m

electrically charged and the latter no
longer drag alomg any uncharged mole-
cules in their flight. In this case, when
there is very little matter repelled, the
electricity carried along will accumulate
to form a high potential—causing a
more rapid flight of the particles. When
more particles are present, one will

Fig. 2—If the electric charge on the
point is strong enouzh, it creates a
wind that will blow out the candle.
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which are flung off nevertheless remain
longer in the neighborhood of the ro-
tating wheel, and therefore have more
time in which to exert their repulsive
force on it.

Accordingly, as indicated in equation
(1), it is possible with the same con-
sumption of material to develop a
greater recoil momentum in highly
rarefied gases, as a result of the high
recoil velocities (though at the cost of
greater expenditure of energy).

A pereceptible electric wind arises
only when enough electrically charged
molecules are set in motion. In dense
air the electric wind ean be produced
only in the vicinity of charged points
where the charge density is very large,
unicss lhe poten-
tials are millions
of wolts. But if we
are dealing with
high rarefaction
of the surrounding
gas, the electric
density is sufficient
to charge a suit-
able percentage of
the surrounding air
molecules; in which
case the electrodes

-

-

Fig. 3—An electrie
windmill. Charges
leaking off the
points create a re-
action force that
makes the vanes
of the mill rotate.
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acid or ice). This material, or at least
its vapor, oozes through the porous
end of the cylinder. Since the cylinder
is highly charged, the charged particles
fly off with considerable velocity.
The quantity of matter which trick-
les through the porous end of the cy-
lindrical electrodes depends on the na-
ture of the porous material and on the
chemical nature and temperature of the
contents of the cylinder. It would be
most useful to provide the electrode
with an electric heating device, which
would keep the temperature at the de-
sired level. Then the velocity of efflux
and acceleration could be regulated.
Up to now everything pertaining to
the invention of the electric spaceship

CHARGED PARTICLES

PERMEABLE CLOSURE

Fig. 4—Electrodes for the spaceship.
Charged particles oozing through the
end are repelled by the charge within.
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is quite elear. But in the second part of
this article, I shall make several reser-
vations. Problems arise which can be
solved only when enough measurements
and data concerning the nature of in-
terplanetary space are available.

For example, the behavior of the elec-
trodes of Fig. 4 can be predicted only
when the effect of various radiations
which are absorbed by our atmosphere
on the processes taking place at the
porous end of the electrode is known. It
is therefore pointless to introduce de-
tailed calculations based only on the
experience gained from Geissler tubes.
One possibility

This uncertainty is particularly large
in the selection of the source of current.
1t appears that a thermopile would be
the simplest and most suitable device.
Fig. 5 shows a piece of the thermopile
on an enlarged scale and in a rather
schematic representation.

The dashed arrows indicate the inci-
dent rays of the sun. One junction of
the thermopile is turned to the sun and
is also irradiated by reflected sunlight
from below: the cther junction is in the
shade. The sheet-metal strips can be
soldered together on the earth and
wound on a drum in such a way that

they are bent in the proper position on
the upper side, which can be done very
easily mechanically. If one wants to go
further, one can either roughen the
strips in those places shown in black in
the diagram or paint them black, and at
the same time pelish the places shown
in white. The effectiveness of the ar-
rangement will be increased by this op-
eration. From measurements of the
temperature of the surface of the moon
it is possible to calculate that the side
turned to the sun will be heated to
about 140° C., while the side in the
shadow will drop to a temperature of
100° C. below zero.

The potential difference between two
adjacent metal strips is only of the
order of a hundredth of a velt, but
when several hundred thousand of these
are soldered together in series, a
marked difference of potential between
the ends can be obtained. These con-
nected strips could be wound about the
spaceship in a helical line, and, since
the acceleration of the spaceship is
small, as has been brought out above,
it would hardly be necessary te rein-
force or stiffen this helix.

The question now, however, is wheth-
er it will fulfill its functien; for it is
possible that certain cosmic radiations

The principles of rocket propulsion
are interesting to contemplate.
1f the mass of the material expelled
each second with a velocity ¢y is my,
then the recoil momentum is measured
by:
Py =mic, 1)
However, the total energy which
must be expended on this propellant
in each second to set the mass m; in
motien with the velocity c¢;, to get
this recoil effect, is:
E, = Y%em;ey* (2)
If we consider another mass me
with the velocity ¢», then the corre-
sponding equations are:
P = myc (3)
E» = Yamaca? (4)
If the source of energy does the
same work in both cases, then

E,=E»
and from equations 2 and 4 we have:
mici2 = moca? (5)

If we now eliminate m; from equa-
tions 1 and 5, then divide the result by
equation 3 we get:

Py:P. = ¢n:cy (6)

This means that for equal work
performed by the source of energy,
the recoil effect is inversely propor-
tional to the velocity of efflux. That is,
the smaller the velocity of efflux, the
greater the recoil itself.

But it follows from equation 5 that
the loss of material depends on the
square of the velocity of efflux. This
means, in agreement with equation 1,
that the mass of propellant is con-
sumed more sparingly the higher the
velocity of efflux, but this is at the

MATHEMATICAL ANALYSIS

cost of greater energy consumption.

For example, if the electric space-
ship expels 10 tons of matter at the
rate of 10 km/sec and during this
time it reaches a velocity of 2 km/sec,
it would be able to expel only 2.5 tons
of propellant and reach a velocity of
only 1 km/sec with a velocity of ex-
pulsion of 20 km/sec. But if it werked
four times as long, it would again
consume the original mass of 10 tons,
but would then reach a velocity of
4 km/sec.

We are dealing here with an in-
verse vrelationship. For a given
amount of energy, the more rapidly
the mass is expelled, the smaller is
the amount which can be expelled in
unit time, and the slighter is the
recoil and hence the acceleration. But,
using the same quantity of propellant,
the spaceship can continue to accel-
erate for a longer period of time. This
longer pericd of time has the same
ratio to the shorter pericd as the
square of the higher velocity of efflux
has to the lower velccity of efflux.
Therefore the spaceship reaches a
velocity at the end of the longer pe-
riod of aecceleration which has the
same ratio to the velocity reached in
the shorter period as the higher
velocity of efflux has to the lower.

The electric spaceship is certainly
not very exacting as to the fuel it
would use. Anything might serve as
propellant—if it will diffuse readily
through the porous end of the cylinder
and if it is sufficiently inert so it will
not attack the walls of the electrodes.

www.americanradiohistorv.com

might cause an equalization of the po-
tential difference between the metals at
the ends of the thermopile, somewhat
in the way the electron cloud about a
hot cathode tends to bring about the
same result. It is also possible that the
traces of gases found in cosmic space
might discharge the electric charge
built up in some other way than the
desired one (though I do not believe
this will happen), and so on.

Ulinski, the first to suggest such a
thermopile (though his design was not
very promising), thought of providing
it with an insulating coat. But an ap-
plication of this sort would have con-
siderable weight and would tend to pre-
vent the warming and cooling of the
proper junctions. Furthermore organic
materials would soon be destroyed hy

—_—

T T - T
Fig. 5—Series-connected thermopiles
have been proposed as a method of

collecting energy to drive the spaceship.

the cosmic radiations, an insulating
coat of glass or some ceramic material
would easily erack and split off, because
of the temperature difference and the
corrective bending of the metal helix,
etc. 1 do not mean to imply that Ulin-
ski’s suggestion cannot be realized, but
simply wish to indicate that many ques-
tions regarding it remain unanswered,
and that the final result might very
well be far less promising than it ap-
peared at first sight.

In Part 2 of this article we shall con-
sider the detailed description of a feasi-
ble spaceship and its powerplant.

1. Other figures are frequently given for both the
distance of the orbit above the earth and for the
velocity of rotation. This is due to the fact that
the authors concerned have failed to take into
account the fact that this station would not travel
about the earth in one solar day of 24 hours, but
in a sidereal day, if it is to remain over the same
meridian.
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Relays Do

N THE two earlier articles we have

seen how an electric brain can:

1. store information in a register;

2. transfer information from one
register to another; and

3. add two numbers expressed in
binary notation (the scale of
two).

Being interested in constructing a
relay calculator, in this article we shall
consider subtraction and multiplication
using relays.

We shall keep to binary numbers for
the present for three reasons: 1t is easy
to carry out the operations we are
interested in. Also, binary notation is
good for electron-tube calculating ecir-
cuits as well as relay calculating
circuits. Finally, it is a good introduc-
tion to the circuits needed for calculat-
ing in the decimal scale.

Suppose we wish to subtract the
binary number 101 (read “one-ch-one,”
meaning one 4 plus no 2’s plus 1, or 5)
from the binary number 111¢ {(read
“one-one-one-oh,” and meaning one 8
plus one 4 plus one 2 plus no 1’s, or
14). We write 101 under 1110 and
subtract:

1110
101

1001
How do we manage to subtract? We
recall the binary addition table:

0:
0| 01
1 i10

Then we say under our breath, for the
first column at the right: “1 from 0
does not go, borrow 1; 1 from 10 (read
“one-oh” not “ten’”) is 1. write down 1.”
For the next column, we say, remem-
bering the borrow: “0 from 0. write
down 0.” For the third column: “1 from
1 is 0, write down 0.” For the last col-
umn: “nothing from 1 is 1, write down
1.” The result is 1001 (read ‘“‘one-oh-
oh-one,” meaning one 8 plus no 4’s plus
no 2’s plus one 1, or 9) just as we
would expect it to be.

We could set to work and design a
circuit which would reproduce this

* Author: Giant Brains
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Simple Arithmetic

Part III—How to use relay adding

circuits for subtraction and mul-
tiplication in the binary system

By EDMUND C. BERKELEY* and ROBERT A. JENSEN

process and give the precise result we
desire. But isn’t there an easier way?
There is an easier way to subtract—
by using the addition circuit shown in
the last article, and using the mathe-
matical fact that subtracting a number
is the same as adding the complement.
To make the idea of complement
clear, let us return for a moment to
decimal notation (the scale of 10) and
consider a desk adding machine having
Just five columns. Suppose we consider
a number 864 (eight 100’s plus six 10's
plus four 1's). Suppose we set the
machine at 0 and subtract 864. We
will obtain 99136. This is called the
complement of 864 (also called the fens
complenient of 864). For, if we take
864 and 99136, and add them, we get
100,000; but the extreme left-hand
digit (the 1) being beyond the capacity
of the five-column adding machine, it
vanishes and the result is 00,000 or
zero. (In a machine of ten columns
instead of five the complement would
be $,999.999,136, cor respondingly.)
.\ow to subtract 864 from any num-

ber—suppose it is 3,145—we add the
complement:

3145 3145
- 864 + 99136
2281 102281

The extreme left-hand digit in 102,281
will disappear off the machine, giving
2,281 as the result, which is correct.

The complement (such as 99,136) is
easily found for any number (such as
00,864) by two rules:

1. take each digit away from 9
(obtaining what is called the
nineg complement, in this case
99,135) ;

2. add 1 to the vesult (obtaining
in this case 99.136, the fens
complement),

What is the analogue in binary nota-
tion to these complements in decimal
notation? In decimal notation we have
a nines complement, nine being one less
than ten, the base of the scale of nota-
tion; so, in binary notation, we shall
have a ones complement, since one is
one less than two, two being the base

e cs REGISTER HOLDING NUMBER
T0 BE SUBTRACTED
cs
ﬁiﬂ?l'l:ﬁtm ONES
o g ﬂ ‘ﬁ—j\ lﬂ-f ﬁ WARERE T3 BE SUBTRACTED
PARTY  E ul_ﬂf-o REGISTER HOLDING A CONSTANT 1
= |
1
PART 4 REGRgTER RELAY CONTACTS
FrE L TRANSFER CIRCUIT
ENTRANCE “RELAY CONTACTS
2 1L
N R&lSTER RELAYS 5
"] g
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CARRY RELAYS
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Fig. 1—A relay circuit that subtracts by first obtaining the twos ¢complement.
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of the scale of notation. We obtain the
ones complenment of a binary number
by taking each of its digits away from
1. The twos complement is then equal
to the ones complement plus 1.

So to subtract in binary:

1. find the ones complement of the
number, by taking each digit
away from 1;

2. obtain the fwos complement by
adding 1 to the ones comple-
ment;

3. add the twwos complement, and
discard the extreme digit on the

Blectronics

Suppose we do this arithmetically
first. and then examine a series of cir-
cuits which will produce the same re-
sult. Let us return to the example of
subtracting 101 from 1110. Let us
assume that we have a five-column
binary calculator. The ones comple-
ment of 101, then, is 11010; adding 1,
we get the twos complement, 11011.
We add:

1110
+ 11011

101001

left. The extreme left-hand digit 1 vanishes
] M A3 Tu Al
PART | oﬂl MALTIPLICAYD
REGISTER
Ad A A2 IYRE
[ ' ¢ 1
%7 Tm i= B2 Bl
MATZ 0 MULTIPLIER
REGISTER
' 0 ! 4
PART
n
PART 4
SELECEMULTI
RediSTEn
Tso——y ¢l
'
PART 3 ] MATIRLE
7oA
04 03 02 ol
' '
1 ]
. E
o

‘I.J.\.Hl_r‘xkl CONTACTS

o { v
PART 6 L Yo K2 CONTACTS
5 88 8 foom
3] [ £3 E4 £3 £2 T3B!
9 1 ¢ ) T
1 (]
S T A g
N ] ] [4] ' [ ]
TTU| €= RELAY CONTACTS
J- " "
bl He H1 HE HS
He H3 Nz HI
$ & 5§ 5§ & & & e
[ WY H6 3 H4 "3 H2 [T
e e
0 [ ? 8 [ i [] []
A N N N R R B
T 0 -
"8 'l N6 H5
NMT T T f Tm H3 H2 Tm
S T o T o O TR O T e

5959

J8 J7 Jé J5
HOLDS SAME NUMBERS AS PART 7

e
CONTACTS
PARTIAL SUM
STORAGE
REGISTER
J2

] FE) g L1

Fig. 2—A relay multiplication circuit. It is really an adding circuit which shifts
successive multiples of the multiplicand to the left and adds them.
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(“goes off the keyboard”) and the re-
sult is 1001, the same result as before,
as would be expected.

Subtraction circuits

A series of circuits for subtraction
is shown in Fig. 1. First (see part 1),
the number to be subtracted is stored
in the C register in relays C5 to Cl.
The example shows 101 stored (or
00101) where the first 0 tells us the
number is positive. The C3 and Cl1
relays only are energized as shown in
red. At Time 1, terminal T1 holds
these relays energized through their
hold contacts.

At Time 2 (see part 2), the ones
complement of the C number is ob-
tained, by reading out from terminal
T2 through normally closed contacts of
the C relays, into the D relays. Hence,
the number stored in the D relays is
11010, precisely the ones complement
of 00101.

All the rest of the calculation is
“reduced to the previous case,” as the
mathematicians say: reduced to trans-
fers and additions, which have been
described in earlier articles Wt are as
follows:

The D number—the ones complement
—{see part 2) is transferred via the
transfer circuits of part 4 into the
augend relays of the addition circuits
(see part 5). A constant 1 stored in
the relay E1 (see part 3) is trans-
ferred (see part 4) into the addend
relays of the addition circuits (see
part 5). The sum obtained in the sum
register. the S relays (see part 5), is
routed back via the transfer circuits of
part 4 (and perhaps via an extra
temporary storage register) into the
addend relays of the addition circuits.
So at this point we have the twos
complement of the number to be sub-
tracted, stored in the addend of the
addition c¢ircuit.

Next, the number to be diminished is
transferred from whatever register it is
stored in via the transfer circuits of
part 4, into the augend relays (see part
5) of the addition circuit.

Then finally we pulse the addition
circuit a second time, and the result of
the subtraction is produced in the sum
register of the addition circuit.

Note that the transfer circuits of
part 4 are here assumed to transfer a
five-digit binary number from a five-
relay register via a five-line bus into
another five-relay register. The trans-
fer circuits of Article I of this series
show only two-relay registers and a
two-line bus; but the extension should
give no difficulty.

Plus and minus numbers

At this point we start thinking again
and say to ourselves, “It is foolish to
have a calculator that can only handle
positive numbers. Qur calculator should
handle both positive and negative num-
bers. How shall we arrange that?”

A good answer, though not the only
one, is to agree that the extreme left-
hand digit of the number will tell the
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sign of the number, whether plus or
minus. For example, in decimal nota-
tion, with a five-column calculator. we
would stop using the fifth celumn from
the right for showing digits. Instead
we would say: “If it holds 0, the other
four digits are a positive number; if it
holds 9, the other four digits are the
complement of a negative number.”
For example, 09136 would mean 49136,
but 99136 would mean -864. As a re-
sult, the machine would be unable to
express any number greater than
+9999 or less than -9999.

In binary notation we can do almost
the same thing. We say, “If the ex-
treme left-hand digit is C, the remain-
ing digits make a positive number. If
that digit is 1, the remaining digits
are the complement of a negative
number.”

We need to adjust our calculating
circuits for adding two numbers which
are both positive, or both negative, or
one positive and one negative. We also
need to adjust our calculator to ring an
alarm in cases where the result is
beyond the capacity of the calculator—
that is, beyond 49999 or -9999 in terms
of the example given above. A third
consideration is the decimal point or, in
binary notation, the “binal” point. In
fact, there are a number of little adjust-
ments needed. But it is probably better
to neglect them at this stage, and go on
to the next main process, multipiication.

Multiplication

In binary notation, the multiplication
table becomes simply:

01

I
0| 00
1| o1

or, in other words, 0 times 0 is O,
0 times 1 is 0, and 1 times 1 is 1.
Multiplication becomes either adding
or not adding, and shifting.

For example, let us multiply two
binary numbers, 1101 (one-one-oh-one:
8 plus 4 plus 1, or 13) and 1011 (one-
oh-one-one: 8 plus 2 plus 1, or 11):

1101
1011

1101
1101
0000
1101

10001111

The result is 10001111 {(one-och-oh-oh-
one-one-cne-one, or, one 128 plus no
64’s plus no 32's plus no 16’s plus one
8 plus one 4 plus one 2 plus one 1, or
143), which is of course what we would
expect from ordinary multiplication of
13 and 11.

Fig. 2 shows circuits with energized
relay contacts in red. Fig. 3 is the
timing chart, showing how the circuits
are to operate one after another, and
over again, for successive digits of the
multiplier. These circuits are prelimi-
nary, and not final.

We have assumed that the multipli-
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cand (the number to be multiplied) is
the four-digit binary number 1101, and
the multiplier is the four-digit binary
number 1011. They are stcred in the A
register (see part 1) and the B register
(see part 2).

The general method we have used
for obtaining their product is: choose
multiples of the multiplicand, either
1101 or 0000, according to the succes-
sive digits of the multiplier 1011 taken
from right to left 1,1,0,1 (see parts 3,
4, 5); shift these multiples over to the
left (see part 6) according to the suc-
cessive positions of the multiplier digits
(0,1,2,3, or in relay language, 00, 01,
10, 11} ; with an addition circuit and
storage register, add successively the
shifted multiples (see parts 7, 8).

Proceeding now to examination of
the parts of the circuit in detail, let us
begin with a look at part 4. The select-
multiple circuit (controlling relay C1
in part 4) operates on the multiplier
1011. This circuit yields at different
times the successive digits 1, 1, 0, 1
that select the multiple of the multi-
plicand. How is this made to happen?
In part 3, the K relays are energized
in the pattern 00, 01, 10, 11, (0,1, 2, 3
in binary) at successive times.

In part b, the multiple of the multi-
plicand is selected. Its successive values
are 1101; 1101; 0000; 1101. The con-
tacts used are a contact of the C relay
(see part 4) and four contacts of the
A relays (see part 1); the multiple is
recorded in the D relays.

In part 6, the selected mnmultiple,
recorded in the D relays, is shifted 0,
1, 2, or 3 spaces over, according to the
position of the multiplier digit, re-
corded in the K relays (see part 3).
The numbers produced by the E relays
accordingly are:

0001101,
0011010,
0000000,and
1101000.

In Part 7, the addition circuit is
indicated in block diagram, since it was
treated in full in Part II, of this series.
The storage register (part 8) is needed
to transfer the result of the addition
from the output of the addition circuit
back into one of its inputs. Using these
two circuits, the shifted multiples are
added one after another as indicated
in Table I.

The timing of the circuits is shown
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in the timing chart of Fig. 3. A good
deal of useful information is summa-
rized in this chart.

Successive time intervals, 1, 2, 3, 4,
ete., are shown from left to right. The
different terminals are shown from top
to bottom, together with the relays they
energize.

Opposite each terminal. the hori-
zontal line begins at the time when the
terminal is energized and stops when
the terminal ceases to be energized.
For example, the three terminals that
energize the K wvelays T3.1, T3.2, and
T3.3 are energized from time 6 to 9,
from time 11 to time 14, and from time
16 to time 19, respectively. The follow-
ing parts then complete the multiplica-
tion in four similar cycles.

Sections of different horizontal lines
are connected by vertical lines showing
X’s and O’s. These vertical lines with
their marks summarize the functional
relation of circuits. X marks the relays
that are energized at a certain time,
and O’'s mark the relay contacts
through which these relays are ener-
gized. For example, at times 3, 8, 13,

Table | — Multiplicatian Sequence
Nome Number Reloys
Partial sum 0000000 Hto)
Ist multiple 0001101 D
New portial sum 0001 101 Hta
2nd multiple 0011010 D
New portial sum 0100111 Hto )
3rd multiple 0000000 D
New partiol sum 0100111 Hto )
4th multiple 1101000 D
Final sum 10001411 H to J

and 18, the D relays of circuit 5 are
energized by current flowing from ter-
minal T5 through contacts of the A
relays and the C relay. For another
example, at time 2, terminal T4 is
energized, and the C relay is picked up,
reading through B relay and K relay
contacts. The K contacts at this time
have not been energized; but this is
correct, because the first multiplier
digit has the position 0.

It should be emphasized once more
that there are many ways of condens-
ing and improving these circuits. For
example, parts 4, 5, and 6 can be com-
bined, and the C and D relays elimi-
nated. But the resulting circuit would
have been harder to understand than
the separate circuits here shown.

(To be continued)
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Fig. 3—Multiplying circuit timing chart which shows the sequence of operation.
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ERY few electronic musical in-
struments of the monophonic or
melody type are manufactured
commercially. The best known is
the Hammond Solovox, which uses a
system of master oscillator and fre-
auency dividers to obtain its musical
range. A complete article will be de-
voted to the Solovox in a future issue;
meanwhile we shall discuss another fre-
quency divider invented by Nicholas
Langer (of neon-tube organ fame) and
assigned to Central Commercial Co.,
maker of the Lowrey Organo, which
will also be described in a coming issue.
The patent describing the dividers is
No. 2,486,039, granted in October, 1949,
The complete circuit diagram of a
three-stage divider appears in Fig. 1.
This circuit takes oscillations generated
by a master oscillator at a frequency
one octave above the highest note de-
sired in the instrument and derives
from that notes of the top and two suc-
cessive lower octaves. Additional stages
may be added to give as many octave
*Audio and Television Consultant

divisions as desired. In a monophonic
instrument, the master oscillator would
have a variable frequency over at least
one octave. Depending on the switching
system used, the corresponding notes of
the lower octaves would then be heard,
either one octave at a time or several
octaves in unison.

How the divider works

Unlike many divider circuits, this one
is aperiodic or nonresonant, and is very
nearly independent of actual frequency.
It will work over almost the complete
audio range without any changes. Cir-
cuit constants of the three stages are
alike, so that a description of the first
suffices also for the others.

The input signal is furnished by a
master oscillator which should generate
a nonsinusoidal waveform. A sawtooth
oscillator would be suitable, as would
any other furnishing a wave high in
upper harmonies. A neon oscillator
would do, but like any other source
used, its frequency must be stable. The
signal at the input to the circuit of Fig.
1 should have predominantly negative
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Fig. 1-—The frequency dividing network.
range of three octaves if the master oscillator has a range of only one octave.

‘This circuit provides a total frequency
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pulse form, which in the case of a saw-
tooth generator would merely require
that polarity be appropriate. if neces-
sary, a crystal rectifier could be placed
in the circuit to short out the positive
parts of the wave.

C1 and R1 form a simple differentia-
tor circuit. Essentially it is a highpass
filter which, when fed a complex wave,
tends to remove the fundamental and
lower harmonic components and leave
only the higher harmonics; the result
is a rather sharp waveform.

The triode sections of the first 6SN7-
GT form a pair of cross-connected am-
plifiers. The plate of the second feeds
the grid of the first, and the plate of
the first feeds the grid of the second.
When the unit is first turned on, there- *
fore, and there is no signal, the first
slight electron flow in one tube starts
the action. Let us assume that this
takes place in V1 and that the grid be-
comes slightly positive with respect to
the cathode. There is, then, a small
plate-current flow through V1, which
makes its plate become more negative.
This negativeness is transferred to the
grid of V2, decreasing V2 plate current
and making the plate more positive.
The positiveness is transferred to the
grid of V1, adding to the positiveness
there at the start. The whole action
snowballs in a very short time until
V2 is completely cut off and V1 is con-
ducting strongly. At that point, the
grid of V1 is receiving the full 150 volts
positive which the 150-volt supply is
placing on the plate of V2 in the ab-
sence of plate current. At the same time
it is polarized 100 volts negative by the
bias supply. Its net voltage is therefore
plus 50 volts, and there the cireuit is in
equilibrium—V1 conducting and V2 cut
off.

Now let us apply a negative pulse
from the master oscillator to the input
terminals. Passing through the Ci-R1
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network, the pulse is sharpened and
transferred through the two 500-ppf
capacitors simultaneously to the grids
of both triodes. Since V2 is already cut
off, it has no effect on V2 plate current.
The negative pulse, when applied to the
V1 grid, however, reduces the positive
potential there, and as a result V1 plate
current instantly decreases. The plate
of V1 thus produces a positive pulse;
transferred to the grid of V2 the posi-
tive pulse starts plate-current flow,
making the V2 plate negative. The neg-
ative voltage at the V2 plate is applied
to the V1 grid, assisting the original
negative pulse from the master oscilla-
tor. Again the action snowballs, until
V1 is cut off and V2 is fully conductive.

The next negative pulse from the
master oscillator reverses the situation
again. It is apparent, then, that each
time a negative pulse is applied, the
two triodes change states.

The cathode resistors of 1,000 ohms
do not change this explanation appreci-
ably. They are there merely to provide
an output point of reasonably low im-
pedance which can be connected to out-
side circuits without harming operaticn
of the divider.

A full cycle of output from a single
triode includes one “on” and one “off”
of plate current. Since it takes two neg-
ative pulses from the master oseillator
to make a triode go through this one
cycle, obviously the output of the divid-
er is at half the frequency of the mas-
ter oscillator. Qutput is taken in Fig. 1
from the cathode of V2 through a d.c.
blocking capacitor and a 10,000-ohm
isolating and leveling resistor R2.

An additional output is taken from
the plate of V1 by effectively tapping
wown on the plate resistor R3-R4. This
oatput is fed to the grids of the next
similar frequency divider, and so on.

Each of the cathode outputs is of sub-
stantially square waveshape and con-
tains large amounts of odd harmonics.
It may be fed to following amplifiers
and tone controls, in which rectifiers
may be provided to give some even
harmonies.

Switching systems

There are three principal ways in
which switching may be arranged with
the Langer frequency-divider circuits,
though not all of them are suggested in
the patent itself.

If the master oscillator itself can be
varied over a range of several octaves
without losing stability, the scheme of
Fig. 1 may be used. Here S1, S2, and
83 select the ranges which are to be
sounded. If, for instance, the oscillator
covers the top three octaves of the piano
keyboard, notes 52 through 88 (see fre-
quency chart on page 42 of the August,
1950, issue), then, if S1 is closed, notes
40 through 76 will be heard. S2 will
bring in notes 28 through 64 and S3
will cover notes 16 through 52. The
range in which the instrument wil
work at any given time may thus be
selected with the three “stop” switches.
Since two or all three of them may also
be closed at a time, the player may
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bring in unisons with a maximum of
three octavely related notes at once.

Fig. 2 shows a switching circuit to be
used with master oscillators that cover
only one octave. Each playing key actu-
ates two s.p.s.t. switches. The lower
switches substitute different tuning
components in the master oscillator
(shown in the figure as a neon lamp).
The upper ones connect the output of
the correct divider to the amplifier.
This is not a very flexible system, as
each key will only sound one note at all
times. If there are to be more than the
three octaves shown in Fig. 2, as many
keys as there will be notes in the in-
strument must be furnished.

A third system, shown in Fig. 3, util-
izes nine relays to make a three-octave
keyboard effective over a five-octave
range when the oscillator is kept with-
in a one-octave variation range. (This
latter condition is often necessary for
stability with many types of osecilla-
tors. Large tuning range and stable
operations do not usually go together.)

As in Fig. 2, the lower bank of key-
ing switches tunes the master oscillator
over its one-octave range. The top bank,
however, energizes relay coils. Three
relays each are provided for high, low,

39

and middle ranges. With the high-range
selector switches (the lower three-
ganged units) closed, pressing any key
draws sound from its own frequency
divider. With the middle-range switches
closed, each key draws sound. from a
divider giving a tone an octave lower.
And the low-range switch sounds the
lowest-octave dividers. One, two, or all
three switches may be closed at once
for unison effects. A system like this
will give much the same effect as the
Solovox, and as a matter of fact an
earlier model of the Solovex did use a
relay system somewhat like this one.

The relays must, of course, act quick-
ly and quietly. The diagram provides
for 6.3-volt a.c. coils, which might well
be amateur keying relays. These may
be too noisy, however, and it may be
better to substitute some small sensitive
relays. These normally operate in the
plate circuits of vacuum tubes and re-
quire very little actuating current. The
zaps being small and the armatures
light, they make almost no noise.

With next month’s article we shall
discuss vacuum-tube tone generator sys-
tems for use in polyphonic instruments
-—those which, like the organ, can pro-
duce complete harmony.
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Fig. 2—Switching circuit for a master

oscillator that covers only one octave.
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like Fig. 2, The relays in the upper part

of the figure extend the range of a three-octave keyboard to cover five octaves.
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By PAUL W. STREETER

HE postwar boom in radio sales

and repairs has definitely declined

for many radio shops in smaller

towns, and many radio repairmen
have turned to increased advertising in
various forms tq stimulate sales and
repairs. More and more radio shops
are using public address systems for
advertising, because of their very
effective results.

Either direct or indirect advertising
is most efficient when the equipment
can be taken to the audicnce. For that
reason mobile public address equip-
ment installed in a ear or truck is
unusually effective. Such equipment
does not rely on a commercial power
source and can be easily moved from
place to place as the movements of the
audience dictate.

Direct advertising also may be under-
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taken by most radio shops, using equip-
ment mounted at the shop. Some exam-
ples are “broadcasting” ball games;
using the equipment with Westminster
chimes as a time service; giving chimes
or carillon concerts at stated times
each day; and playing seasonal musie
or entertainment such as Christmas
carols during the Christmas shopping
season. This shop-mounted equipment
may also be used with window displays
in conjunction with light-cell or
capacity-operated relays for unusual,
pedestrian-stopping displays.

This writer has used one unique
stunt with unusual effect. As a matter
of fact, one complete set of PA equip-
ment became permanently immobilized
and was not available for any other
use, but the results more than justified
the expeuse.

Speakers were placed on the roof of
the building, facing in all directions. A
Westminster chimes mantel clock was
obtained and connected to a 35-watt
amplifier with a guitar contact micro-
phone, fastened to the clock case with
Scoteh tape. A time switch, similar to
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nobile PA system can give

low-cost ad-

vertising as well as profit

those used to turn on electric signs,
was connected in the amplifier circuit
to turn the amplifier on just before
9 am, and off just before 8 pm.

The equipment was placed in a back
room, the microphone gain turned up,
and comments awaited. They weren't
long in coming! They ranged from
“ooh’s” and “ah’s” from old ladies, to
nice front page write-ups in both the
local papers,

The clock is checked twice a day
against standard time broadcasts from
WWYV, the Bureau of Standards sta-
tion in Washington, D.C., and is accu-
rate to within 1 second at noon each
day, Many clerks in neighboring stores
are using the service as a noon whistle!

The Westminster chimes are pleas-
ing, novel, and a source of intense
advertising, as everyone within listen-
ing distance is reminded four times an
hour, all day long. that we are very
much in business. Original cost of the
equipment is not large, and mainte-
nance is practically nil. Advertising
results are tremendous, and we have
won a lot of good will.
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In addition to the chimes, 15 minutes
of recorded carillon music is given each
evening just before the motion picture
houses open and at 10 o’clock each Sun-
day morning. These carillon recordings
are not expensive and can be obtained
in either 3313~ or 78-r.p.m. platters, We
have about two dozen recordings in
stock and have a variety to choose from
since only three are played during each
evening’s concert.

Many shops have made it a practice
to have their public address equipment
available for community activities at
no charge.

One example of this which comes to
mind is a parade held recently to pub-
licize a Community Chest campaign
being undertaken in the writer's local-
ity. About a month in advance, the
parade committee canvassed the mer-
chants (including this writer), asking
each to have a float or other entry in
the parade. We suggested that we be
allowed to “announce” the parade as it
passed the judges’ stand. Permission
was gladly given—those in charge were
delighted with the offer, and their
whole-hearted cooperation was readily
obtained. A letter was secured from
them, outlining the permission granted.

We took this letter to one of the
local automobile dealers and he agreed
to “sponsor” the announcing, and to
furnish one of his new demonstrators
(with suitable signs, of course), on
which we would mount the PA equip-
ment. Other merchants were ap-
proached to get information on their
entries. This information was for the
use of the announcer during the parade.

The chief of police was asked for
permission to cruise along the parade
route with the sound car before the
parade, to entertain the crowd with
recorded music, to locate strayed young-
sters, to keep the crowd back of the
curb line, ete. The event was a great
success from every standpoint, and the
sponsor wrote out a check for $75 with
a big smile the following day. It was
well-spent money for him. He reported
later that four sales of new cars
resulted from the project.

Every event that we handle is fol-
lowed up in a few days by form letters
sent to sponsors and committees in
charge of the events, asking for their
comments on our performance. Results
of these form letters have shown a
remarkable similarity—the public ad-
dress equipment, being mobile, really
reaches the public. Sponsors have been
shown the value of this kind of adver-
tising, and today we have bu’ to phone
a prospect to get him to sponsor an
event.

Every effort should be made to com-
municate with committees in charge of
an event as far in advance of the date
of the affair as possible. This should
always be done by a personal call, never
by mail. It must be done to insure that
complete arrangements will be made in
time to put on a good, intelligent job
of announcing.

The chamber of commerce or some
leading merchant will want to sponsor
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programs of Christmas music in the
business district during Christmas
shopping hours. Re-entrant speakers
can be placed on lighting poles along
downtown Main Street. Driven by a
medium-sized amplifier coupled to an
automatic record changer, the installa-
tion will require a minimum of atten-
tion. The “works” can be placed in the
radio shop if it is conveniently located,
or in the back of some store on the
street. The speakers, with the radio
shop’s name inside the bell, are sign
boards advertising the radio shop ali
along the street.

Many events of local interest are
also the subject of local radio broad-
casts. Parades, air shows, rodeos, ete.,
generally can be used as radio broad-
cast material. The aggressive public
address opc’ wtor whose equipment is
used at any « .ent of this kind will also
arrang® 1o carry the broadcast sta-
tion’s announcer on his speakers. Since
radio station microphones are sensitive,
precautions have to be taken to elimi-
nate audio feedback and echo effects
from the PA speakers to the micro-
phone. By placing the equipment in
position well ahead of time, these prob-
lems can be ironed out easily.

Fairs, races, carnivals, air shows,
and other events all have considerable
use for public address equipment, an-
nouncing, and prior publicity from
mobile units. Since most of these events
occur during local or national holidays,
they can become a source of additional
income and will occupy time that will
not be put to use otherwise. The an-
nouncing of these events can be broken
down into three distinct divisions: (a)
crowd control before the start of the
“doings”, (b) announcing the event,
and (c) crowd and traffic control after-
ward. Crowd and traffic control before
and after the show is all too often un-
organized, with the result that patrons
are inconvenienced and traffic hazards
ensue.

Fire, police and sheriff departments
welcome the use of the equipment dur-
ing emergencies. Every effort should
be made to see the local officials to

f !J:'-"-.I-, A I:..- ..'!.- 4 "I‘:'IJ
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acquaint them with the possibilities of
using the equipment in their work. We
have been asked to clear streets of
parked cars, assist at road blocks, at
mounted posse activities, major fires
(both in directing firefighters and in
traffic control), and to direct traffic at
intersections during rush hours.

Many lodges, fraternal organizations,
and clubs hold dances periodically that
are open to the general public. Com-
mittees in charge of the dances in-
variably had “intended” (o get in
touch with us. When the chips are
down, however, we notice that we made
the contacts. It is good policy to go
after the business—don’t wait for it to
come to you.

All good publicity helps the radio as
well as the public address business. It
is well to develop a good “mike voice”
and personality. Never inject your
personal opinions or relate personal
experiences over the system. Be factual
in announcing events. During a pause
in the activities, it is better to turn on
a recording rather than try to keep a
mike *“hot” when there is nothing to
talk about. Proper announcing that
keeps an audience interested is strenu-
ous work, and a break is welcome.

The most trying problem in PA work
is to determine the proper volume level
at which to operate the equipment. Too
much veolume is extremely annoying to
the listener. Not enough volume is as
bad, since you cannot be understood.
For mobile equipment, volume should
never be higher than necessary to be
heard for one full city block under
most conditions, and a lower setting is
often desirable. Have someone on the
sidewalk check the volumie level while
the car is in operation.

Always look at it from the listener’s
angle, and do everything possible to
make your announcing a service, not
an annoyance. Remember that demands
for regulation of public address equip-
ment have only been advanced in com-
munities where no common sense was
shown by one or more PA operators.
Don’t let that happen to you—or your
community!

Radio Slim Streeter, left, and assistant with his mobile public address equipment.
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PART I11

A sample analysis of a well-known

circuit—the Williamson amplifier

By GEORGE FLETCHER COOPER

N THE two previous articles of this
series the general principles of de-
sign of amplifiers with negative
feedback were discussed. The proce-
dure, essentially, is to design the ampli-
fier, test it, not in the solid but on
paper, and then modify the design if
necessary to obtain the final circuit.
In this article we shall consider a
concrete design, and I shall try to
emulate the Butcher, who—
. wrote with a pen in each hand
And explained all the while in a popular

style

Which the Beaver could well under-
stand.

“The method employed I would gladly
explain,

While I have it so clear in my head,

If I had but the time and you had but
the brain—

But much yet remains to be said.”!

The Butcher took three as the sub-
ject to reason about but I am going to
use instead a high-quality amplifier
which has received much attention in
Europe and which is. I think, fairly
well known in the United States. Be-
fore going any further I must state that
as far as I know this is a jolly good
amplifier and any criticism which may
appear is only a reflection of the fact
that one designer’s meat is another
designer’s FPoisson.

The circuit is shown in Fig. 1. The
output tubes, type KT66. are closely
equivalent to the 6L6, although being
British they are rather more powerful
or are less conservatively rated. If we
neglect the feedback for the moment
we can consider this circuit as our pre-
liminary design and we can calculate
how much feedback is permissible if
the amplifier is to remain stable. The
original designer has given us all the

! The Hunting of the Snark. Fit the Fifth, Lewis
Carroll

stage gains, except for the last stage.
Herve the total load, plate to plate, is
10,000 ohms, so that the peak voltage
across the transformer primary must

be 173 volts for 15 watts output
(E2/R = 15, R = 10,000, so that E peak
Ev 2 v 30,000 = 173 volts).

Low-frequency response

There are three primary and two
secondary factors governing the low-
frequency response. The three primary
factors are the two resistance-capaci-
tance interstage couplings and the out-
put transformer. At low frequencies
the circuit is completely symmetrical,
which makes things rather easier. At
high frequencies this is not true, be-
cause the stray capacitance at the plate
of V2 is in parallel with R7 and the
impedance of V2, which is high due to

the feedback in the cathode resistor R5.

The stray capacitance at the cathode
of V2, a different capacitance, is in
parallel with the impedance of V2 act-
ing as a cathode follower. This differ-
ence could be quite important if the
output stage was operating in class B.
It is mentioned here merely as an indi-
cation of the special difficulties which
the high-frequeney response presents
when compared with the low-frequency
response.

Assuming complete symmetry, the
primary factors in the low-frequency
response are:

1. C3R8 C4R9 0.05 pf x 0.47
meg = 1/43;

2, C6R10 C7R11 0.25 nf x 0.15
meg 1/27;

3. L/R in the output transformer

circuit. Here R is the recistance pro-
duced by the load in parallel with the
tube impedance. The load, at the pri-
mary side, is 10,000 ohms: reference to
data sheets shows that the KT66 has
an impedance of 1,250 ohms when con-
nected as a triode. The 6L6 is rather
higher, 1,700 ohms, but it has a lower
transconductance, so that the main
effect of replacing the KT66 with the
616 is to reduce the gain without feed-
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Fig. 1—The complete circuit of the
Williamson amplifier. The underlined
voltages are the peak signal voltages
required for full output of 15 watts,
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back, and leave the stability about the
same as a lower feedback factor.

Two KT66 tubes in series give 2,500
ohms, and this in parallel with 10,000
ohms gives R a value of 2,000 ohms
(1/10,000 4 1/2,500 — 1/2,000). Using
6L6’s, we should have R = 2,500 ohms.

We assume that L = 100 henrics,
which gives L/R — 1/20. The choice of
100 h may be because this is the largest
inductance obtainable with a reason-
able size of transformer, or because we
want to keep a very good low-frequency
characteristic. In this particular ampli-
fier it was chosen because the designer
is doing without an air gap and must
allow for the increasing permeability
at high flux densities.

The L/R factor must, therefore, be
free to increase without equalling
either of the R-C factors.

The secondary factors are:

4. C1R2 = 8 uf x 33,000 = 134;

R2/R3 = 33/47 = 0.7;
5. C2R6 8 nf x 22,000 = 1/5.7;
R6/R7T = 22/22 = 1.0.
These secondary factors cause tha re-
sponse to rise at low frequencies, and
thus provide a small amount of phase
correction. In the critical region this
amounts to 30°, and is, in fact, the
feature which keeps the amglifier
stable.

The response curves
The individual responses are drawn

3
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Fig. 5, right—The
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Fig. 4, above—The calculated high-frequency response of
the amplifier. At point B the amplitude margin is 6 dh.
high-frequency phase characteristic.
Maximum feedback for a phase margin of 30° is 16.5 db.

in Figs. 2 and 3, and the total re-
sponses are plotted for the eritical
region. These responses were plotted
by the method described in the previous
article, and even drawing them rather
carefully to please the editor took only
about ten minutes. If the figures are
examined, we see that we have a 180°
phase shift at @ = 10.5, at which point
{A on both curves) the amplitude re-
sponse has dropped by 24 decibels.

If we wish to have 20 decibels of
feedback, we must also consider the
phase at the point B, @ = 13. This is
170°. Remembering the definition of
margins, we see that the phase margin
is 10°, and the amplitude margin is
4 decibels (24-20). The reader will see
that these margins are rather narrow.

Two other factors must be taken into
account in deciding whether they are
safe margins. The first, which may not
be very large, is the inner feedback
loop produced by the choke L1. At the
critical frequencies in the region of
o = 10 (about 2 eycles), C5 is a very
high impedance, so that V1 and V2
have a common load in L1. This pro-
duces a small amount of negative feed-
back, which I do not propose to
calculate.

The second factor is the increase in
inductance produced by any signal in
the output transformer. The maximum
permeability of the core may be five
times the initial permeability, and this

T
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Fig. 2, left—Calculated response curves at the low fre-
quencies of the Williamson amplifier circuit of
Fig. 3, above—The calculated phase characteristic of the
amplifier at low frequencies. These curves were plotted
by methods described by the author in the second article.

Fig. 1.

will shift curve 3 to the left. The
reader can confirm, if he wishes, that
this does improve the margins. He can
also confirm that improved margins
can also be obtained by moving curve 1
to the right, by reducing C3 and C4. In
general, stability ean always be in-
creased by moving the extreme curve
away from the others.

One more factor should be noted. At
10 cycles the response without feedback
is only 3 db down. This means that we
still have 17 db of feedback at 10 eycles,
so that the full distortion-reducing
effect of the feedback is in force.

High-frequency response

The calculation of the high-frequency
response is never very easy because of
the lack of essential data. We shall
ignore in the first calculation the cir-
cuit C8-R1 connected to the plate of
V1. The response is then settled by
the shunt capacitances of each stage
and by the output transformer. Unfor-
tunately the capacitances depend on the
way in which the components are ar-
ranged, while the transformer’s re-
sponse may be complicated by reso-
nances between the capacitance of one
section and the leakage inductance of
another.

Let us plunge in boldly, however,
and assume a stage capacitance of
20 uuf. We also have the original de-
signer’s figure of 30 mh as the maxi-
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Fig. 6—The high-frequency response of the amplifier in-
cluding the C8-R1 network. This circuit is added to the
amplifier to increase stability at the high frequencies.
Fig. 7—High-frequency phase characteristic with C8-R1.

mum leakage inductance, measured at
the primary side of the output trans-
former. The factors controlling the
high-frequency response are then, if
C 20 upf is the plate-ground capaci-
tance and R,, is the impedance of tube
V., and allowance is made for local
cathode circuit feedback:

1. C X R, 20 x 10-12 x 10,000
1/6 x 10-8;
2. C X R7T = 20 X 10-12 X 22,000
= l& X 10_6;
3. C X Ry 20 x 10-* x 17,500
1/67 x 10-%;
4. L/R = 30 x 10-*/12,500 = 1/0.4
x 10-8,

These factors give the curves which
are shown in Figs. 4 and 5. These were
drawn in just the same way as before,
using the simple templates, and only
the important part of the total re-
sponse characteristic has been drawn.
The phase shift reaches 180° at w = 2.6
x 10" (£ 300 ke). At this point the
amplitude characteristic has fallen by
22.5 db, indicated by the point A in
Fig. 4. If we take 150° as the safe limit,
we have B, and a maximum feedback
is of 16.5 db. The amplitude margin is
then 6 db, and the phase margin 30°.

Increasing stability

One way of increasing the stability
is to increase the leakage inductance;
another is to reduce the stray capaci-
tances, especially that of the first stage.
The reader will do well to recalculate
these curves for, say, 50-mh leakage
inductance and 15-unuf capacitance. In
the original version of this amplifier it
is clear that the margins were rather
small for the use of production trans-
forniers, for the circuit C8-R1 has
been added. Let us see what this does.

The capacitance C8 is 200 npf, At a
frequency o 1/C8 X R,, the re-
sponse of the first stage will start to
drop, and it will run down to meet a
curve defined by C8 and Rl. At still
higher frequencies the response will

drop owing to the 20-uuf plate capaci- -

tance in parallel with R,, and Rl. In-
stead of the curves 1 in Figs. 4 and 5
we will have the curves shown in
Figs. 6 and 7. We need the character-
istic factors:
1/ C8 X R,, = 200 x 10-12 x
10,000 = 1/0.5 x 10-5;
1/ws = C8 (R1 and R,, in parallel);
200 x 10-12 x 3,000 = 1/1.56
X 10-%;
= C (R1 and R,, in parallel);
= 20 x 10-12 x 3,000 = 1/15
X 10-8,

1/m3

We could now redraw Figs. 4 and 5,
but this would take up too much space
for this article, and it is sufficient if we
simply compare the curves 1 of Figs. 4
and 5 with the total response curves of
Figs. 6 and 7. At o = 2 X 10", for ex-
ample, we had a contribution of about
1 db and 20° from the simple circuit,
and the addition of C8-R1 has in-
creased the attenuation to 7.5 db and
the phase to 32°.

This means that the phase is now
just over 180° at this point, and the
attenuation is about 26 db. The ampli-
tude margin of 6.db will then allow us
to use 20 db of feedback. At w = 14
X 10%, the C8-Rl1 circuit gives us
6 db and 35° instead of 0.5 db and 15°,
so that the total response at this point
will have a phase shift of 160° and will
be 19 db down.

By examining a few more points we
can determine the phase margin exact-
ly, but it is a little under 20°, These
margins are rather tight; but, as we
are making no allowance for the output
transformer capacitance and as any
assumed capacitance can be in error by
+25% or more, we must not be too
critical. In a later article we shall see
how to deal with high-frequency
instability.

At this point let us look back. We
have taken as a design basis the circuit
shown in Fig. 1 and have made certain
assumptions which have enabled us to
draw the amplitude and phase charac-
teristics. These, in turn, showed us that
we could apply 20 db of feedback with-
out low-frequency instability, but that
we require the stabilizing circuit C8-
R1 if the amplifier is not to be un-
stable at high frequencies. We can also
see that, without feedback the response
being only 3 db down at 10 cycles, we
get the full feedback over this range
for the reduction of distortion and in-
termodulation.

The feedback circuit

One more thing remains to be deter-
mined. In the actual design process we
must calculate the value of R12 which
will give 20-db feedback. Usually, of
course, we must just calculate the gain
without feedback, but it is assumed
that the reader knows how to do this.
The designer tells us, or your own
calculations will tell you, that the input
voltage between grid and cathode for
15 watts output must be 0.19.

We shall ignore the local feedback
produced by R4 and assume that with
R12 connected we want the gain to drop
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20 decibels, making the new input for
15 watts output 1.9. Then we have 1.9
volts from grid to ground, 1.71 volts
from cathode to ground, and the neces-
sary 0.19 volt from grid to cathode.
Let us assume that the transformer
is designed for a 3.6-ohm secondary
load. The 15 watts output then corre-

sponds to y/ 3.6 X 15 volts across the
load, or 7.4 volts. My calculations give
R12 1,570 ohms to produce this
required 1.71 volts at the cathode, while
the original designer gives 2,200 ohms.

The reason for this discrepancy is
the difference in what is meant by 20-
db feedback when the main feedback
loop also involves a local feedback of
6 db. Two different answers are ob-
tained depending on whether the feed-
back is removed by disconnecting R12
o1 by short-circuiting R4 to alternating
current with a very large electrolytic
capacitor.

in commercial design one more factor
needs to be considered. Is the amplifier
open-circuit stable? Often we need to
have an amplifier switched on, but idle,
and, if it operates from a common
supply system with other amplifiers, it
cannot be allowed to be unstable even
when not in use. To test this we must
redraw the characteristics for the am-
plifier with no load on the output
transformer. The general question of
load impedance will be discussed in a
later article.

These calculated response curves are,
of course, not the same as the actual
measured response curves of the ampli-
fier. We cannot, without a great deal of
cumbersome mathematics, account for
such things as tolerances of the compo-
nents, stray wiring capacitance, and a
number of other factors. However, most
of these items are rather small, and
they also tend to average each other out.
That is, the tolerances may be either
plus or minus.

What we do get from these curves is
a very substantial idea of how the am-
plifier will behave once it is constructed.
We immediately see any important flaws
in the basic design so that the necessary
corrections can be made at no cost of
time o1 parts.

The next article will describe a loud-
speaker amplifier designed by the
writer. Unlike Mr. Williamson’s ampli-
fier, the design is based on a minimum
size of transformer, and a comparison
of the two designs will show the reader
how flexible the design method is in
some ways, and how inflexible are some
of the restrictions.
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lections of newest Amateur receivers and sta-
tion gear; test instruments; builders’ kits: huge
listings of parts, tubes, tools, books—the world’s
most complete stocks of quality equipment.

ALLIED gives you every buying advantage:
speedy delivery, expert personal help, lowest
prices, assured satisfaction, liberal time pay-
ment terms. Get the 1951 aLLIED Catalog. Keep
it handy —it will save you time and money.
Send today for your FREE copy!

WORLD'S LARGEST STOCKS

@ Radio Parts Unlimited

® Test Instruments—All Makes
® Television & Home Radios
® P.A. and Hi-Fi Equipment

¢ Amateur Station Gear

® Supplies for Industry

QUICK, EXPERT SERVICE

To keep up with TV, depend on ALLIED! Count
or us for the latest releases and largest stocks
of pitture tubes, component paris, antennas and
accessories—plus the lofest in TV tuners and
kits. If it's anything in TV—we have it in stock!?
So remember—~for TV—it's ALLIED First!

5%,
i.

J ALLIED IS YOUR TELEVISION HEADQUARTERS
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Christmas Package for Future Hams

Novice and experienced technician

will benefit from two new classes
of license propesed by the FCC
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By LARRY LE KASHMAN, W2I0P

MATEUR radio, like the rest
of electronics, has come a long
way in the past decade. The
electronic hobbyist who is not

seriously considering getting into the
“new” amateur radio may be denying
to himself thrills—and opportunities
for self-advancement—that few other
modern hobbies can offer. The Federal
Communications Commission has rec-
ognized the importance of radio ama-
teurs to an even greater degree than
heretofore and, as a result of this
recognition, is wrapping up one of the
best Christmas gifts ever presented to
the electronic hobbyist.

The era of haywire is gone. The
modern radio amateur has taken ad-
vantage of the wide availability of
good low-priced commercial compo-
nents, of technical literature never be-
fore obtainable, and of over-all ad-
vances in the art. The result is that
whether the amateur station is low-
power or high-power, it usually repre-
sents a neat and business-like approach
to electronies. But, of course, the hobby
has become more complex.

In the postwar period, faced for the
first time with a major service har-
monically higher in frequency, the
hams came up against television inter-

ference. TVI was long the scourge of
hams operating in television centers,
but with their customary doggedness
the amateurs are licking TVI and, in
doing so, pointing ways of harmonic
suppression and interference elimina-
tion that are becoming standard.

Along with the rush to get back on
the air after the war came a host of
new techniques including single-side-
band phone, practical microwave com-
munication, and the corollary demand
for better and more stable equipment
design. To the newcomer without tech-
nical training the past and current
knowledge added up to an almost in-
surmountable barrier. It almost seemed
that the hobby was degenerating into
a plaything for engineers. For the
technician anxious to experiment with
some of the war-born developments and
continue their development as a hobby,
much of the paraphernalia required for
“standard” operation seemed like un-
necessary work. So the technician stood
on the sidelines, not making his engi-
neering contributions to one of the best
hobbies in the world. The Christmas
package is for the bewildered novice
and the advanced engineer,

Why amateur radio?

Everyone who has had an opportu-
nity to work in amateur radio, or with
amateurs, has henefitted from this ex-
perience, as have the military services,
the entire electronics industry, and
virtually every community in the coun-
try at one time or another. The prob-
lem facing amateurs and their support-
ers is how to nurture the continued
growth of amateur radio in the face of
its new-found complexities. One solu-
tion is the proposal creating two entire-
ly new classes of amateur license. These
licenses, when they are finally enacted
into law, will mark the beginning of a
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THE RADIO & Improved!

E LECT RO N ICS Enlarged!
HANDBOOK

By WILLIAM F, BOYCE, Publisher

an
JOSEPH J. ROCHE, Editor
an
24 Qualified Experts & Leaders

in The Electronics Field Who Have
Contributed To This Work

MAKES PRODUCTION BETTER, FASTER, EASIER
Plan every operation in radio and electronics with the Radio & Elec-
tronics Handbook — THE ONLY RADIO HANDBOOK OF ITS
KIND. Use it every day on the board. at the bench, in the field’

Use this famous, newly-improved “radio bible” for engineering, con-
struction, troubleshootmg. testing, designing, layout . . . any and
every operation in radio and electrnnics!

900 PAGES ... 18 SECTIONS, EACH A COMPLETE COVERAGE
OF ONE RADIO SUBJECT.

Practica! engineers and skilled editérs worked five ycars to gather and
dlgest this great storchouse nf ragdio principles and operation . . .
statistics . . . newest devel()pm(nt?iin electronics ., . . tundamentals,
theory and know-how. Everything it worked out clearly, readably, with
every possible detail. The same Boyce-Roche staff, creators of elec-
tronics manuals for the U. S. Signal Corps, have made the Radio &
Electronics Handbook a priceless book for general reference, and most
of all for practical nn-the-job help.

Use this valuable book ABSOLUTELY FREE for 10 days' Send the
cnupon nNow,

HANDSOMELY BOUND IN DURABLE FABRIKOID WITH ALU-
MINUM STAMPING . .. 18 SECTIONS . . . 900 PAGES . . .
COMPLETELY ILLUSTRATED . .. $5.95

ALSO DON'T MISS
HERE'S WHAT YOU GET IN THE NEW SECOND EDITION OF THE
tHe VIDEOQ wanpsoox S SR

The Complete Television Manual 1. Fundamentals of Radio & Electronlcs
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require only minimum knowledge—
knowledge anyone capable of unler-
standing fundamental electricity could
easily assimilate.

The novice license will literally lead
potential hams by the hand into the
fold. It will make possible the practice
of code in actual communication on the
air, a method greatly superior to ordi-
nary code practicee In a matter of
weeks, knowledge and experience can
be gained that by any other method
might take months. Technical terms
which might be meaningless in a book
will become very real. The novice li-
cense will be of limited duration, but
long enough to permit advancement
from its simple requirements to the
somewhat more complex examination of
the standard amateur grade.

Welcome technician

The technician’s license on the other
hand will be for the “noncommunicat-
ing” amateur. It is created primarily
to permit the pure experimenter to get
on the air without the formality of a
code examination. Operation permitted
by the technician’s license will be lim-
ited essentially to the ultra-high fre-
quencies, where much pioneering re-
mains to be done. The new amateur,
who will qualify for these technician
licenses, promises to bring into the
radio hobby much talent and knowledge
that will prove useful to all hams,
regardless of their particular interest.
1t opens to many fine technical men the
opportunity to participate in amateur

radio on the basis most compatable
with their personal interests. It brings
men into fields which require additicnal
participation.

What about the potential amateur
who says to himself that all of the new
license requirements are very fine—but,
“The hobby is still too complex and too
costly for the average pocketbook?”
These are the people who apparently
have not kept up with the hobby.

Certainly it 78 possible to spend thou-
sands of dollars to get on the air. But
the average ham operating has a very
modest investment in his equipment. A
good communication receiver, for ex-
ample, can be purchased between $100
and $200. Stack up that against a TV
receiver for value. An excellent trans-
mitter—one capable of world-wide com-
munications—can be put on the air for
under $100. There are many amateurs
on the air with good signals and having
a whale of a fine time with a total
investment of under $100.

Amateur radio is like any other
hobby. You start gradually and build
up your equipment as time passes.
Furthermore, one of the most impor-
tant parts of a radio station frequently
can be constructed at the least cost.
The antenna system is a great “leveler”
in ham radio. A properly designed and
installed radiating system can give
signal gain of many times. Thus, the
100-watt signal can be multiplied in
effectiveness to 500, 1,000 watts cnd
even more. It doesn’t make much dif-
ference whether the original signal

40-METER M ANTENNA

By JEROME MASLOWSKI, WEBLKM

A ham for 15 years, the author has
put up many so-called sky hooks. Most
of these have been quarter-wave and
half-wave antennas suitable for operat-
ing on 40 and 80 meters.

While trying out other antennas, a
folded dipcle was put up as a receiving
antenna in the attic where it would not
be too close to the transmitting anten-
na. One night after trying many calls
and just not getting out, this folded
dipole was hooked up to the transmit-

3004 RIBBON LINE
£ -+

20-9°

L R
L 280" ~}

Fig. 1—Dimensions of the M antenna.

ter and the results were surprising.

The antenna in the attic had to be
put up in an M shape because of the
lack of space. An antenna may be bent

to fit a restricted space if the bend does
not exceed '4 wavelength at each end.

In this case the bend was more than
that. According to the books this re-
duces the efficiency of the antenna, and
having it in the attic doesn’t help any.
Nevertheless, this antenna outper-
formed any the author has ever set up.

gm\z =3 TURNS m 2
FINAL TANK FINAL TANK

Fig. 2—Two ways to connect the feeder.

Dimensions for the antenna for the
40-meter band are shown in Fig. 1.
Made of 300-chm ribbon line, it may be
suspended in any convenient way, The
feeder can be any suitable length and
should be coupled to the final tank with
a tuned and grounded coupling coil.
The tuning may be either series or
parallel as shown in Fig. 2.

The dimensions given should give
good performance on the 40-meter band,
and, once tuned, will cover the band.

www.americanradiohistorv.com

came from a modest basement shack
feeding a well-designed antenna system
or from a millionaire's palatial man-
sion feeding a piece of bailing wire. All
the receiver can do is pick up the two
signals. The best one is going to be the
loudest. And, while it is true that high-
gain antenna systems are desirable,
don't be misled into thinking that a
simple dipole won't work.

What it all adds up to is that, while
electronics has become increasingly
complex and while the ham is constantly
adding to his store of knowledge, it 1
still possible to get on the air and enjoy
the many advantages of ham radio
without being an electronic expert—
without investing a tremendous amount
of money and without sacrificing any
of the enjoyment. The new FCC licenses
just make it that much easier for that
many more people to get into the swim.

Plus benefits

What are all these “benefits” we talk
about? Of course, there is the natural
self-interest that motivates every
hobbyist. He is looking for some relaxa-
tion. Whether you get your relaxation
and enjoyment by working with your
hands and building a fine new piece of
equipment or from operating, there is
no hobby that can rival ham radio.
But ham radio offers something that
few other hobbies do. It offers the
individual an opportunity to add to his
own knowledge—to improve his educa-
tion—and, as a direct consequence, to
improve his stature in our economy.
There are many successful technicians
and even engineers whose only formal
training has been through amateur
radic. There are many individuals
whose mark in life was not very bright
until sparked by the knowledge gained
through amateur radio.

In almost every great national emer-
gency whether it has been a flood, a
tornado, or a world holocaust, the hams
have served their community with dis-
tinction. Few hobbies offer such an
opportunity of service. The hobby offers
a fraternity among men and women
which is virtually unknown in any
other group, because hams can talk to
one another over great and small dis-
tances on what amounts to private
communications channels. They meet
other hobbyists in a far more intimate
manner than, say, the group whose only
common meeting place is an official
publication _or an occasicnal conven-
tion. And, of course, amateur radio,
through its very nature, is a leveler of
men because bankers and students,
doctors and mechanics talk to one an-
other on the ham bands without regard
for the usual social barriers.

What it all sums up to is the irrefu-
table fact that amateur radio can offer
more thrills and more opportunities
than any other facet of electronics. And
now, for the first time, participation in
the hobby is being made so simple that
anyone with just a little fundamental
interest can get started. Amateur
radio might be compared to any gift
which keeps on giving, because the
benefits are truly endless.

RADIO-ELECTRONICS for
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THE YEARS

Back in 1922 the first National communica-
tions receiver was offered to the public.
Model SW-3 was among their first great
vnits, the mention of which may evoke
some nostalgia in the old timers of the
radio fraternity. Ever since, National has
alwoys been in the vanguard with every
greot receiver development and today their
plaoce as undisputed leader in the field of f
communications equipment is acknowledged
by all. The name Notional on o receiver
means the finest in performance, the utmost
in value.

Radio Wire Television was proud to offer
the first National equipment to its public
back in 1922, and its pride has increased
many fold since then. RW.T., where de-
livery, price and quoality of service on Na-
tional receivers have muatched the suvperb
performance of these products, has come
to be regarded as National headquarters

by radio men everywhere. For the greotest A
possible satisfaction in your National com- A
municotions receiver, buy yours from Radio £

Wire Television. y

LF .' 3

RADIO WIRE TELEVISION (Lafayette Radio)
100 Sixth Avenue, N. Y., Dept. JL-50

charge, excess will be refunded). Rush

[ Please rush FREE Buying Guide 950F. City.

O Enclosed $..... m (Include shipping Name...

me National Model........... Address.

Zane, Stare.

DECEMBER., 1950
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i-Fi AM Tuner and Amplifier

By D. V. R. DRENNER

INPUT TRANS
FOR PU AND TAPE

BASS GAIN BIAS ADJ

1’hoto of the an}pliﬁer. The two input transformers on the left are for a tape re-
corder and low-impedance pickup. They do not appear in the schematic diagram.

ANPL CATH FOL ouTPUT

PRE AMPL PHASE INY
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RESISTORS IW UNLESS NOTED 3 COUPLING CAPACITORS OIL FILLED;
ELECTROLYTICS 450V UNLESS NOTED

Fig. 1—The schematic of the all-triode amplifier. Although some of its circuits
are rather unconventional, it is an excellent amplifier for good audio systems.
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PART Il

HIS amplifier, a companion for

the AM tuner described last month,

is a good high-fidelity unit. Al-

though it departs from the con-
ventional in many respects, it has no
fancy hard-to-adjust features. A fre-
quency run with a Hewlett-Packard
oscillator and a G-E VU panel shows
it to be flat within 1% db, 20 to 20,000
cycles. The output transformer governs
the frequency response, and that de-
pends on what the pocketbook will
stand. Fig. 1 is the schematic of the
amplifier.

Except for the output tubes, all
stages use miniatures. The phase in-
verter stage—a 6J6 duo-triode—is cath-
ode-coupled; so you don't have to juggle
resistors. The only transformer in the
amplifier is in the output stage. The
final tubes are driven by cathode fol-
lowers for low driving impedance and
a good way to adjust the balance of the
final stages. The B6AGS’s are triode-
connected to make the whole amplifier
triodes from input to output! That
should satisfy even the most rabid
“triodes-are-best” boys.

The first 6J6 is a preamplifier to
drive the phase inverter and also an
electronic bass-boost stage. The mathe-
matics of the bass-boost stage get
rather complicated, but the values
shown make it perform well.

The second 6J6 dual triode is the
cathode-coupled phase inverter. The
grid of one section is fed the audio
signal, and the other grid is grounded.
The cathodes, being tied together, work
in unison. Both plates also vary as the
input signal varies, but the signal out-
puts are 180° out of phase. It’s a neat
scheme that works nicely. Since the 6J6
is a high-mu triode, good stability and
low hum level are important. The phase
inverter stage must be shielded with a
miniature spring-loaded tube shield to
minimize microphonics which 6J6’s of-
ten develop. The a.c. circuits should be
carefully laid out to keep hum pickup
low. With these precautions the 6J6
performs well. This type of phase in-
verter shows no aging effects, as is
often the case with other inverter
circuits.

The next stage uses two 6AGH's,
triode-connected, to drive the 6C4 cath-
ode followers, The fixed bias for the
final tubes is fed through the cathode
loads of 6C4’s; and, by varying a por-
tion of this voltage on the 6C4 grids,
the bias can be adjusted so the signal
in the final output tubes is balanced.

In the final stage either 6B4-G’s or
6A5-G’s is can be used. When this am-
plifier was built, the 6A5-G wasn’t
available, but it is preferable because
the cathode-type construction further
reduces hum.

Cathode bias can be used, but the
fixed bias gives increased output and

RADIO-ELECTRONICS for
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keeps the bias voltage constant under
all plate conditions. This bias voltage is
stabilized by an 0D3 regulator tube.

For an output transformer you can
take your choice. If you want the ulti-
mate in performance, use one of the
best quality transformers, so long as it
loads the tubes with 3,000 ohms.

The physical layout of the amplifier
can take almost any fornm, provided the
usual wiring precautions are observed.
Run the a.c. wiring close to the chassis
and so that no ground loops are forned.
A common-ground bus is better than the
usual chassis ground.

While separate chassis were used for
the amplifier and for the two power
supplies, both could be on the same
chassis if the power transformers are
mounted away from the input stages.
The input operates at relatively low
level and has high gain; stray fields are
apt to raise the output—of noise!

With a 15-inch speaker bass reflex
cabinet or a woofer-tweeter combina-
tion, this amplifier will deliver 15 watts
of low-distortion, high-fidelity amplifi-
cation from a tuner or phono pickup.

The author wishes to acknowledge the
assistance of D. W. Gillette in the de-
sign of this equipment,

Materials for Amplifier

Resistors: 2—I100, 1—480, 1—2200, 2—9.100, 4—
47,000, 256,000, 1—62,000, 4—100,000 ohm, S5—I
mugaﬁm, | watt; 2—5000, |—50,000 ohm, |—| meg-
ohm potentiometers: |—5000 ohm, 25 watt; I—
50,000 ohm, 50 watt.

Capacitors: 2—0.1 uf, 400 volt, paper; 1—.02, 5—
0.1 uf oil filled: 1—4 uf, 600 volt, poper; 2—8, 51§
uf, 450 volt, 1—100 pf, 50 volt, electrolytic.
Miscellaneous: 1—350.0.350 volt, 90 ma, |—350-0-350
volt, 120.ma power transformers with filoment wind-
ings; 2—10 h, 110 mo, 2—IS h, 75 ma chokes; |—
output transformer, 3,000 ohm primary; 2—4J6. 2—
6AGS, 2—4C4, 2—6B4.G or 4AS-G, 2—-5Y3-G7, 1—
0D3 tubes with sockets; 2—Il-amp fuses ond holders:
chassis, hookup wire, switches, assorted hardware.

BLINKER CIRCUIT

A blinker circuit was required to
contrel two strings of lights which
were to blink on and off at approxi-
mately 5-second intervals. Standard bi-
metallic blinkers could not be used be-
cause one string had to light at the
instant that the other went off.

RECEPTACLES

t—0o

46130\«(

7Y DC RELAY

400/10w

I7VAC

Designed around a d.p.d.t. relay and
a 50B5 tube, this blinker does the job.
The heater is connected across the line
in series with a 400-ohm dropping re-
sistor and cone of the normally closed
contacts of the relay. As soon as the
tube heats up, it conducts to open the
heater circuit and switch the lights.
The relay remains closed until the
charge has leaked off the capacitor.
The relay then opens to begin a new
cycle.—Albert Szemyalk

DECEMBER, 1950
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e Announcing u NEW
son 5-inch Oscilloscope

\

Wiocdel
CRO?

What's New...

Input Calibration Voltage—provides a standard for meas-
uring unknown voltages. Vertical polarity switch allows you
to reverse the polarity of vertical deflection voltage. New
return trace blanking—all electronic—provides clearer,
sharper image. New styling—helps you locate controls more
quickly, matches Jackson Television Generator.

Plus All These Important Features. ..

Dual purpose vertical amplifier. Wide band, flat within 1.5
db, 20 cycles through 4.5 megacycles. Vertical deflection
sensitivity .018 rms volts-per-inch. Saw tooth sweep, 20 cycles
to 50 kilocycles. Intensity modulation, either 60 cycle or
from external source. Direct connection through capacitors
to deflection plates. Removable calibration screen. Many
more important features.

See your distributor, or write

JACKSON ELECTRICAL INSTRUMENT CO.

DAYTON 2, OHIO

Bepresenfed in Conado by: The Canadian Mercenl Ce.

® Many fans spend hundreds

of happy hours listening to city
and state police calls on their Polic-
Alarm radios. . . . Polic-Alarm Model

PR.31 is a quality radio which will give
years of trouble-free service on the 30-50 me.
band. Can be used on either AC or DC cur-
rent of 115 volts.

Besides police calls. the 30-50 mc. band
also is used by fire departments, ambulances,
border patrol, forestry, maritime, railroads.
bus lines. and other services. Enjoy the thrill
of listening to these vital messages
at home. Model PR.31 (illustrated) $44.95

Polic-Alarm Model PR-8 is available for
152-162 mc. band reception.
Price- complete . . . . . . . 544‘95

DLiccZalARM

RADIO APPARATUS CORPORATION
DEPT. RE-12 310 FOUNTAIN SQUARE THEATRE

BLDG., INDIANAPOLIS 3, INDIANA
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SENSATIONAL TRIO TV YAGI

PROVIDES HIGH GAIN ON 2 CHANNELS

Here's the New TV antenna everyone is talking about — the
most desirable antenna for two band operation. Unlike
customary yagis, where gain falls off sharply on adjacent
channels, the new and revolutionary development by TR10
actually provides.full 10 DB gain on each of two channels —
in a lightweight, compact array. It’s the reason it's the most
sought after antenna in America today!

It’s available for channels 4 and 5, in the low band, and
channels 7 and 9 in the high band.

If it’s dual channel performance you want for local or fringe
area reception. here’s the antenna that out performs them
all — in gener picture quality, cost and weight.

COMPARE THESE ADVANTAGES
@ Provides gain on boih channel 4 and 5 (or 7 and 9)
Equal to Any Twe conventional 4-element yagis! ]
Single d-clemen: yagi with dual <

® One bay replaces bulky stacked array! !

l . Protid
@ One lead replaces old-style 2.lead svstems! = gy el oy
@ Less weight-per-gain than any ether TV antenna!
@ Greatly reduced installation costs for complete TV coverage!

® Can be stacked for additional gain. —
HOW IT WORKS
Antenna consists of 4 elements whose functioning is different T,

on the two channels. For example: in Model 445, the ele-
ments, on channel 4, act as reflector, dipole, director,
director, in that order: while on channel 5, the same elements
act as reflector, reflector, dipole and director. Careful design
insures proper impedance match with standard 300 ohm lead.

Eliminates Co-Channel Interference — Venetian Blind Effect
. .. When used with TRIO “Controlled Pattern” System
Because of the high gain and front to back ratio of the new

2-channel single or stacked yaﬁi. most co-channel interference
is eliminated. When the problem is unusually difficult, such 7.0 ¢ ke new TRIO 3 <

as when the TV receiver is located in the center of several. may be stacked to get up to
TV stations operating on the same channel, co-channel inter-  12'DB foruard gain.
ference CAN BE COMPLETELY eliminated with the uée of

the “Controlled Pattern™ system. This unique system uses

2 bays, off-set stacked and tuned with the remarkable TRIO

“Phasitron”. TRIO antennas will give you TV reception N

~hen the rest fail. Y

Model 445—Single bay Yagi for Channels 4 and 5.

Model 445-% -Conventional 2 bay stacked array for Channels AN
4 and 5. !

Modet 479—Single bay Yagi for Channels 7 and 9. )

Model 473-2- Conventional 2 bay stacked array for Channels A\
7and 9. R

Model 645—""Controlled Pattern” System for Channels 4 LX) tL
and 5, and Model 679 for Channels 7 and 9. -.;;”_

The **Controlled Pastern"” Sys-

‘ - MANUFAOTUR'NG co- tem — eliminates ""Venetian-
m - 1 Biind effect™ when caused by
J Griggsville T T co-channet interference.

J

HERE IT 1S—

The Issue You've Been Waiting for

RADIO-ELECTRONICS
ANNUAL TELEVISION ISSUE

Bigger and Better Than Last Year!
ON SALE DECEMBER 27, 1950
Reserve Your Copy Today

www.americanradiohistorv.com
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HIGH-EFFICIENCY
CRYSTAL RECEIVER

By ROBERT E. KELLEY

The erystal detector offers no hope as
an amplifier (disregarding such related
devices as the transistor). The experi-
menter must increase the signal input
to a maximum for maximum output
to the load. The more input to the crys-
tal detector, the more output over the
linear range of the crystal.

Many tuned antenna and input coup-
ling systems have been devised to im-
prove the input signal level and, in
sonie cases, the selectivity. The simple
input circuit given here illustrates the
improvement obtainable with a good
load-coupling circuit.

The tuned circuit L2-C1 (Fig. 1)
should present an infinite impedance
at resonance under ideal conditions.
Never obtained of course in practice, it

| is approached if a high Q coil 18 used

with proper antenna matching and im-
pedance matching. The crystal head-
phones, on the other hand, offer rela-
tively low impedance to r.f.

To get a good mateh, simply tap the
crystal lead to the coil L2 at the point
where maximum current flows in the
load circuit. The tap may be adjusted
by tuning in a station and adjusting
for maximum veolume or for maximum
indication of a microammeter in the
output circuit.

With ordinary headphones (about
2,000 ohms impedance) the author was
able to read 18 pa of rectified d.c. with
the crystal lead tapped at the top of
the coil. By adjusting the crystal lead
to about three-quarters of the way
toward the bottom of the coil, the read-
ing was increased to 280 na. Both vol-
ume in the phones and selectivity were
increased tremendously.

[8§)
E} & —I TAP EVERY 5 TURNS
S
E

3656 uf
= IN2J,IN23 OR INJ4 P |
% > — — *_ T (j .—\I
L | Loon PrOMS |
¥ I

Fig. 1—Hookup of the cryvstal receiver.

The explanation for this is simply
that matching the impedance of the
load circuit to the very high impedance
of the tuned cireuit gives a much high-
er effective Q and better power transfer
to the load.

By using the variable tap, any rea-
sonable load (500 to 20,000 chms) may
be matched to the tuned circuit simply
by adjusting the tap for maximum cur-
rent in the load. High impedance loads
will have lower meter readings than
low impedances. The meter readings are
significant only as comparisons on the
same or similar load impedances.

The coil L1 is 16 turns of No. 30
enameled wire on a 1l%-inch diameter
form. L2 is 95 turns of No. 30 enam-
eled wire on a 1'%-inch diameter form
and is tapped every five turns.

RADIO-ELECTRONICS for
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4 Pages of TEST EQUIPMENT

at prices every serviceman can afford!
MONEY BACK?

Every single unit described on this and the
following pages is offered on a strict "'money-
back-if-not-satisfied-basis." No if's—no but's—
no maybe's. Simply send your order for any unit

GUARANTEE?

Every instrument sold by us is covered by a one year guarantee.
Guarantee registration card is included with shipment.

KITS?

We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4
pages are completed instruments, NOT KITS! Every model is factory-wired, calibrated and

ready to operate.

or units you select and try them out for 10 days.
If not completely satisfied—return for refund in
full. No expldnation necessary. You are sole
judge.

TUBE TESTERS

Important Note: The two models described below include slip-on portable hinged
covers. This is a very desirable feature in Tube Testers because the multiple switches l

{ used on such units indicate properly only when clean. The slip-on covers insure long

llife because the front panel, including all switches, is fully protected when ihes

instrument is not in actual use.

THE NEW MODEL 247

Check octals, loctals, bantam
jr.. peonuts, television minia-
tures, magic eye, hearing
aids, thyratrons, the new
type H.F. miniatures, efc.

Features:
% A newly designed element
selector switch reduces the pos-
sibility of obsolescence to on
obsolute minimum,

+ When checking Diode, Tri-
ode and Pentode sections of
nwiti-purpose tubes, sections
con be tested individuaily. A
speciol isoloting circuit ollows
each section to be tested as if
it were in o seporate envelope.

% The Model 247 provides o
supersensitive method of check-
ing for shorts ond leakages vp
to & Megohms between ony ond
all of the terminols,

% One of the mostt importont improvements, we believe, is the fact
that the 4-position fast-oction snap switches ore oll numbered in exoct
occordonce with the standord R.M.A, numbering system. Thus, if the
element terminoting in pin No. 7 of © tube is under test, button No. 7
is used for that test.

Model 247 comes comblete
with new speed-read chart.
Comes housed in handsome
hand-rubbed oagk cabinet

29k
NET indicated for nu’sli:l_eo:‘;:

sloped for bench use. A slip-
on portable hinged cover is
Size: 10% " "xBYa"x5%".

DEPT. RC-12, 98 PARK PLACE

DECEMBER, 1950

TO ORDER—TURN TO PAGE 56 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRI'BUTING CO.

SUPERIOR'S NEW MODEL TV-10

Specificotions:
% Tests all tubes including 4,
5, 6, 7, Octal, Lock-in, Peanut,
Bontom, Heoring-oid, Thyro-
tron, Miniotures, Sub-Minio-
tures, Novals, etc, Will also
test Pilor Lights.
% Tes s by the well-estoblished
emission method for tube quol-
ity, directly reod on the scole
.‘\‘ of the meter.

% Tests for ""shorts’ and "Leok-
¥ ages’ up 1o & Megohms,

# Uses the new self-cleaning

Lever Action Switches for indi-

viduol element tesiing. Becouse

ail elements are numbered ac-
cording to pin-number in the
RMA base numbering system,
the vser con instontly identity
which element is under test.

Tubes hoving tapped filomen!s
m— = i -

ol ——— aond tubes with Elomen's ter-
= minating in more than one pin

are truly tested with the Model TV-10 os ony of the pins moy be placed in
the neutral position when necessory.

% The Model TV-10 does not use any combination type sockets. Instead
individuol sockets are used for eoch type of tube. Thus it is impossibie 10
damoage o tube by inserting it in the wrong socket.

% Free-moving built-in roll chort

provides complete dota for oll tubes.

% Newly designed Line Voltoge Con- 5 O
trol compensotes for voriation of ony

line voltage between |05 Volts ond

130 Volts. ——
The Model TV-10 operates on 105

130 Volt 60 Cycles A.C. Comes

housed in a beautiful hand-rubbed

oak cobinet complete with port-

able cover.

NEW YORK 7, N. Y.

www americanradiohistorv com
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BUY WITH CONFIDENCE!!

WE KNOW THE PRICE IS UNBELIEVABLY LOW,

but that's not all! In addition, this finely engineered
instrument provides a degree of accuracy never
before attained in a unit selling for even double
this price. Furthermore—in designing this unit, we
.took advantage of every recent improvement in
components. For example, by using slug-tuned coils,
we are able to efficiently adjust each instrument for

perfect accuracy. This feature will also enable you
to recalibrate the model 200 periodically without
having to return it to the factory. The use of a
Noval tube [the 12AU7) with its extremely low inter-
electrode capacity enabled us to reach a higher
frequency range than was heretofore possible in a
unit of this type.

|
|
|
!
|
|
|
|

_______________________________ |

"I;E NEW MODEL 200 AM und FM

SIGNAL GENERATOR

SPECIFICATIONS

* R.F. FREQUENCY RANGES: 100 Kilacycles to 150 Megacycles.
* MODULATING FREQUENCY: 400 Cycles. May be used for modulating the

R. F. signol. Also avoilable separately.

* ATTENUATION: the constant impedance attenuator is isolated from the oscillating
circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance
reduces losses in the output cable.

* OSCILLATORY CIRCUIT: Hartley oscillotor with cothode follower buffer tube.

Frequency stability is assured by modulating the buffer tube.
* ACCURACY: use of high-Q permeability tuned coils adjusted ogainst 1/10th of 1%

standards assures on accurocy of 1% on all ranges from 100 Kilocycles to 10 Megacycles and
on accuracy of 2% on the higher frequancies.

* TUBES USED: 12aU7—One section is used as oscillator and the second is moduloted

cathode follower. T-2 is used as modulator. 6C4 is used as rectifier.

TO ORDER—TURN TO PAGE 56 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-12, 98 PARK PLACE, NEW YORK 7, N. Y.

The Model 200 operates on 110
Volts A.C. Comes complete with
output cable ond operating in-

structions.
A

NET

RADIO-ELECTRONICS for
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MONEY BACK GUARANTEE!!

Superiors AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

{SENSITIVITY—1000 OHMS PER VOLT)

FEATURES
 Compact-meosures 34" x 5747 x 2" # Housed in round-cornered, molded cose.
Uses lotest design 2%, accurate | Mil.
* D";:wnvcl Qyp;gmc'fr. ura % Beoutiful block etched ponel. Depressed letters filled
X with permanent white, insures long-life even with
% Some 1ero odjustment holds for both resistonce constant use.

rangss. It is not necessory to readjust when switching
from one resistance range ta anather. This is on im-
portant time-saving fegture never before included The Model 770 cames complete with seif-contained bat-

in o Y.O.M. in this price ronge. teriss, test leads ond all operating instructions.
SPECIFICATIONS
6 A.C. YOLTAGE RANGES: 4 D.C. CURRENT RANGES: s 90
0—15/30/150/300/1500/3000 YOLTS 0—15/15/150 MA. 0—1.5 AMPS.
6 D.C. VOLTAGE RANGES: 2 RESISTANCE RANGES: NET
0—7.5/15/75/150/750/1500 YOLTS 0—500 OHMS 0—l MEGOHM

Superior's new
ER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

SPE(;IFICA/TIONS:/ s Vol ADDED FEATURE:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts  The Model 670 includ : .
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts D T T o o
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3.000 Volts  electralytic condensers af  fest potential
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to I.5 Amperes ¢ |50 Volts.

RESISTANCE: 0 to 500/100.000 Ohms 0 to 10 Megohms

CAPACITY: 001 to .2 Mfd. .1 to 4 Mid. (Quality test e Mogel 870 comes

for electrolytics) crackle-finished steel

REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3  cabinet complete with
NET

Megohms test leads ond oOper-
INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries gy mrery 3o >0

DECIBELS: —I10 to +18 410 to +38 430 to 458

o 20,000 V5" MULTI-METER
"*TELEVISION KILOVOLTMETER

SPECIFICATIONS ADDED FEATURE:
® 9 D, C, VOLTAGE RANGES. {at 20000 ohms psr Yolt) The Madel TY-20 includes an Ultro
0-25/; OISC/IOOIZSOIJOO/I 000/5,000/50,000 Volts High Frequency Valtmeter Probe
® B A. C. VOLTAGE RANGES: (At 1,000 ohms per Yolt) A Silican V. H. F. Diode together
0-2.5/10/ )O/IOO/ISO/SOU/I 000/5, 000 Volts with o resistonce copacity networ¢
e 5 D. C. CURRENT RANGES provides o frequency range up io
0-50 Microamperes 1,000 MEGACYCLES. When plugged
0-5/53/500 Milliomperes into the Model TY-20, the V. H
0.5 Amperes Prabe converts the unit inta a
® 4 RESISTANCE RANGES: Negative Peak-Reoding H. F. Volt-
0-2,000/20,000 ahms 0-2/20 Meqohms meter which will meosure goin ond
® 7 0. B. RANGES: (All D. B. ranges based on lass in all circuits including F. M.
ODb = ! Mv, inta a 400 ohm line) ond T. V.; check capacity ond im-
— 41w+ 10db + 3 to 4+ 50 db pedonCQ test efficiency of ali
+ Bto422db + 42 to + 56 db oscillator circuits; measure bond-
-1-%%? + 34 db + 48 to 4 62db width of F. M. cnd'l' V., efc.
4281
7CU

rond-rubbed ook cabinet complete with portable cover, Built-In Hi h Yoltoge Probe,
H. F. Frube, Test Leads ana all operating instructions. Measures 4" x 10147 x 11147,
Smipping Weight 10 1bs.

o o
o + 42 db
[ 1PUT VOLTAGE RANGES:
0 to 2.5/13/50/107/250/500/ 1,000 Volts
The Model TV.20 operates on self-contained batteries. Comes housed in beoutiful

TO ORDER TURN TO PAGE 56 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE DEPT. RC-12 NEW YORK 7, N. Y.

DECEMBER, 1950
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SIGNAL TRACER

THE WELL KNOWN MODEL CA-12 IS THE ONLY
SIGNAL TRACER IN THE LOW PRICE RANGE
INCLUDING BOTH METER AND SPEAKER!!!

SPECIFICATIONS
% Comparative Intensity of the signal is read directly on the meter—quality
of the signal is heard in the speaker.
% Simple to Opercte—only one connecting cable—no tuning controls.
% Highly Sensitive—uses an improved vacuum-tube voltmeter circuit.
Y Tube ond Resistor Copacity Network are built into the detector probe.
% Built-In High Gain Amplifier—Alnico V Speaker.

% Completely Portable—weighs 8 pouads—measures
514" x 6'/2" 9",

Model CA-12 comes complete with all $ 95
leads and operating instructions......

NET

Superior's new model TV-30

TELEVISION SIGNAL GENERA

ENABLES ALIGNMENT OF TELEVISION 1. F. AND FRONT ENDS WITHOUT
THE USE OF AN OSCILLOSCOPE!

FEATURES

Built-in modulator may be used to maedulate the R. F. Freguency also to loealize the cause of trouble in the
audio cireuits of T. V. Receivers.

Double shielding of oscillatory eircuit assutes slability and reduces radiation to abselute minimum.
Provislon made for external modutation by A. F. or R. F. source to provide treguency modulation.

All 1. F. frequencies and 2 to 13 channel treauenciis are calibrated direct In Megstyeles on the Vernisr dial.
Markers for the Video and Audio carriers within their respective channels are aiso calitrated on the dial.

Linear callbrations throughout are athieved by the use of a Straight Line Frequency Variable Condenser
together with a permeabillty trimmed ceil.

Stability assured by cathode follower buffer tube and double shielding of componeni Parts.

SPECIFICATIONS

Frequenty Range: 4 Bands—No Switching: 18-32 Me.. 33-65 Me..
54.98 Mc., 150-250 Me.

Audic Modulating Frequeney: 400 cyeles (Sine Wave). Attenuator: 4
positicn, Iadder type with constant impedance eontrol Jor fine adjustment.
T Used: 6C4 as Cathade follower and modulated butfer, 6C4 as

R.F. Oscillator. 6SN7 as Audic Oscillator and power rectifier.

Model TV-30 comes eomplete with shielded co-axial lead and all oper.
* x 9°. Shipping Weight 10 Ibs.

ubes
NET

ating instructions. Measures 6 x 7

! GENERAL ELECTRONIC DISTRIBUTING CO. '

RUSH ) DEPT. RC-12, 98 PARK PLACE, NEW YORK 7, N. Y. |
I  GENTLEMEN: 1

ORDER i PLEASE RUSH THE MATERIAL LISTED BELOW: I
FORM | QUANTITY MODEL PRICE I
I — 1

cur | — :
ouT : |

i

AND 1 "
MAIL | |
TopAY! | TOTAL I
l  J (Peyment in Full Enclosed) [ U, {Deposit Enclosed—Ship Balance C.0.D.) |

SHIP TO: :

L O TR l

1 1T T R R R ]

] Lo Zone ........ CState. e !

RADIO-ELECTRONICS for
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3-TUBE RECEIVER
FOR WIRED RADIO

By RUFUS P. TURNER

Many hobbyists do not care to obtain
amateur radio licenses but wish to en-
joy the fun of two-way radio communi-
cation over the power lines, wire fences,
telephone lines, metal clothes lines, ete.
Here is a compact, sensitive wired-
radio receiver that the beginner will
find easy to build and put into oper-
ation. A companion transmitter will ap-
pear in an early issue.

To keep within the law, the power
output of a carrier current transmitter
must be kept low. Its frequency is gen-
erally below the broadeast band to pre-
vent radiation and interference with
nearby broadcast receivers. For this
reason receiver sensitivity must be
fairly high. When amateur stations
were shut down during the last war,
carrier current experimenters tried va-
rious types of low-frequeney receivers.
These tests proved that a hot regenera-
tive receiver is entirely satisfactory
for amateur wired radio and in many
cases will give a homemade carrier
current superhet receiver a run for its
money.

This small-sized 3-tube set is com-
plete with a.c. power supply. Its single
tuning range is 95 to 400 ke. Loud-
speaker operatien is provided. The re-
ceiver uses parts which are easily ob-
tained, and takes little table space. Its
cabinet measures only 11 x 7 x 7%
inches. It has three controls. One dial
takes care of all tuning. The only other
adjustable items are the volume control
and regeneration control. The setting
of the regeneration control has little
effect on the dial calibration.

A STANDBY (or TRANSMIT-RECEIVE)
switch is provided so the receiver may
be shut off during transmitting inter-
vals without turning off the tube heat-
ers. A second ON-OFF switch interrupts
the power line to shut off the entire
receiver.

Regeneration control is smooth and
covers a wide range. Regeneration may
be eliminated entirely by turning the
regeneration control potentiometer all
the way down—the receiver then oper-
ates as a simple non-regenerative de-
tector and one-stage power amplifier—
or it may be increased to maximum
where oscillation begins, Between these
two extremes there is a wide range of
receiver sensitivity to suit all manner
of reception conditions.

Fig. 1 is the schematic of the re-
ceiver. A special three-coil coupler L1-
L2.L3 provides input coupling and in-
ductive feedback. The grid coil L2 is
one coil taken from an old 455 ke if.
transformer.

The other i.f. coil is removed from
the wooden dowel on which the two
are mounted. The input coil L1 is 15
turns of No. 26 d.c.c. wire elosewound
around the dowel and separated from

L2 by about % inch as shown in Fig. 1. |

The tickler coil L3 is the largest honey-
comb pie from a National type R-152

DECEMBER. 1950

- — | BT

THE ONLY WAY...

Here it is...Concord’s New Buying Guide...The most cur-
rent listing on leading TV, Radio, and electronic equipment
in the field. Concord is issuing periodically, these “guides”
to give you the finest buying scoops first-hand. You'll get
complete information on all the latest availabie merchan-
dise...at the lowest possible price. In this way you're
assured of only the most up-to-date selection of equipment
on the market at the time. When the merchandise is avail-
able to us...it goes straight to you. You e¢an't afford to miss
an issue,...Get on Concord’s mailing list now...It’s the only
way to keep posted!

Put Your Name On Concord’s Mailing List

e~

CONCORD RADIO CORP. Dept. IM-50
Bargains...Values...Savings. 01 W, Jackson Blvd., Chicago 7, Iilinois,
Now you're assured of getting the

latest scoops on Radio, TV, and

0 Rush me your Latest Buying Guide

Send today for your Concord
Buying Guide. Just fill in the
coupon at the right. Send all
orders to Concord - Chicago.

Name. .

|
{
{
Electronic Equipment First-hand. '
|
1
i
i

-—— e -
>
o
a
=
3
n
wn

SAVE...12" CO-AXIAL HI-FI SPEAKER

-..Expertly engineered to give finest in natural reproduction for high-fidelity audio
systems and radios. 12 woofer has heavy duty 31 ounce Alnico 3 magnet for re-
producing lower musical register down to 40 cycles. Coaxially suspended tweeter
has specially designed cone for higher register of muslcal and vocal sound...will
respond up to 17,500 cps. High pass [ilter is attached and combined lmipedance can
be hooked to any 8 ohm output-transformer. Rated at 20 watts.

22-193627 - Shpg. wt. 101bs. .. ... e And only 12. 95

EXCLUSIVE...DIAMOND STYLUS CARTRIDGE

Another Concord Exclusive! A variable Reluctance Cartridge with a Genuine
Long-life Diamond Stylus for Standard 78 RPM recordings. Drastically reduced
in price, this cartridge formerly sold at $21.00. Now only at Concord, you can have
1t at less than 1/2 the original net price...a 50% saving. Frequency response limited
only by record itself. Extremely low needle talk and scratch. Unaffected by varying
temperature and humidity conditions. Requires 3/4 oz. to 1-1/4 oz. pressure for
optimum tracking. May be used with most standard tone arms. Can also be used
with Garrard record changers (old or new), and Webster changers with the exception
of those that employ plug in heads. Preamplifier is required between pick-up and

imput. Size: 1-21,/32 x3/4 x9/16 , mtg. ctrs. 1/2 .
99-8015) - List: $35.00 .. ........... ««-+.+. Your Net Price 9.95

VALUE... NEW CON-CAP CONDENSERS

Concord’s New Con-Cap

capacilors . . . Rigorously

Capacity working  Lots SL:E‘: tested for mechanical per-

No. “l\pl.id Volts DC 10 €a- fection and electrical sta-

. 150 20¢ 37¢ bility under severest con-

5.682] 20 150 35 43¢ ditions of shock and vi-

5-6847 40 150 47¢ 55¢ bration. Feature seamless
5-690] 20 +120 150 50¢ 67¢ extruded aluminum shell &°

5.601] 40+40 150 594 67¢ with outer glazed card- '\

56923 50+30 450 206 3¢ board insulating tube, and

5-685J 8 450 47¢ 55¢ easy to manage tinned

5-686] 16 450 59¢ 67¢ copper leads: her metically

5-687J 20 450 72¢ 82¢ sealed construction. See

5-6891 40 450 59¢ 67¢ complete listing at left

5-696J 8+8 ...at the lowest prices

anywhere!

CONCORD RADIO

EXPORT

For prompt service
on Export Orders and
Inquiries Address to
Concord Radio Corp.
Export Division, 901 w.
Jackson Btvd., Chicago
7, Llinois.

Mail Order Center and Showroom

901 W. Jackson Blvd., Chicago 7, Ill.
Branch Showroom: 265 Peachtree St., Atlanta 3, Ga.

www americanradiohistorv com
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper.
otion and practice. 216 pages; profusely illustroted; 8Y2
xEE*. Order TVl L uiivesannssionnnnss . Only $3.00
Television Antennas. New 2nd edition. Dexcribes oll
TV antenno types; tells how to select, instoll, solve troubles.
Soves time; helps you eorn more. 200 pages; illustroted.
(@17 W ¥R coocoan000006000060008008000 . Only $2.00

Telavision Tube Location Guide. Accurote diogroms
show position ond function of ol tubes in hundreds of TV
sets; helps you diagnose trouble without removing chossis.
200 pages; pocket-size. Order TGL-1 ........ Only $1.50

1949-1950 Record Changer Manuok. Vol. 3. Covers
44 models mode in 1949, including multi-speed changers
and wire and tape recorders. Originol doto bosed on octuol
analysis of equipment. 284 pages; B%: x 11”; poper-
bound. Order CM-3...... sriarrrarraress.Only $3.00

1948-.1949 Changer Manual. Vol. 2. Covers 45 models
made in 1948-49. Deluxe bound. Order CM-2. Only $6.75

1947-.1948 Changer Manvol. Vol. 1. Covers 40 post-
wor madels up 10 1948. Order CM-1........ Only $4.95

Recording & Reproduction of Sound. A complete ou-
thoritotive treatment of all phoses of recording ond amplifi-
cotion. 6 x 9. Order RR-T...oviiiiinnnnss .Only $5.00

Post-War Audio Ampliflers. Vol. 2. A complete onalysis
of 104 well-known avdio amplifiers ond 12 well-known
tuners made in 1949-50. 368 poges, 8Y3 x 117, Order
AA-2...0iuun 060006000006 0650 06600000 Oniy $3.95

Post-War Audio Amplifiers. Vol, 1. Covers 102 ampli-
fiers ond FM tuners made through 1948. 352 pages. Order
(Y NS 50060 0000000050080000860000006000 Only $3.95

Avto Rodio Manual, Complete service doto on more thon
100 post:wor auto rodio models. Covers over 24 migrs.
350 poges, 82 x 11”7, Order AR-1,........Oniy $4.95

Communications Receiver Manual. Complete onolysis
of 50 populor communications models. 246 poges, 8% x
11°, Order CR-1.......0eiuns siiraaeaeas-Only $3.00

Radio Receiver Tube Placement Guide. Accurote dio-
groms show where 10 reploce eoch tube in 5500 radio
models, covering 1938:1947 receivers. 192 poges, pocket.
size. Order TP-1... . .ivveiennnennn saes.. Oniy $1.25

Dial Cord Stringing Guide. Vol. 2. Coversreceivers mode
from 1947 through 1949. Shows you the one righ! woy ta
string a dial cord in thousonds of models. Pocket:size. Order

D2 .iiiinressssnnsassssssessnssnassas Only $1.00
Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946, Order DC-Y..0uiiiunvnns v...Only $1.00

HOWARD W. SAMS & CO., INC.

CitYeeeeanssonssanorZONE. ..., . Stte. ..

: Order from your Ports Jjobber Today, or write direct :
1 1oHOWARD w. SAMS & CO.,INC., 2201 £ 46h S1., §
g Indionapolis 5, Ind. H
1 My [check} {money order} for $.........enclcied. 1
1 Send the following books: 1
1 O gows Ored garl goc2 |
¢ OTAG1 OCm:2 [JAA2 JCr1 [JDCT
@ QTG Ogocm.t O aal Qe 5
] ]
: NOME oes v iovasroscssssssssssiosnssccssnns :
] ]
B Address.....covvennennsn 0ooo00 [ |
|} 1
[ ] [ |
[ ]
] L)

transmitting r.f. choke. This pie is ce-
mented flat to one face of L2. A long
brass machine screw passed through
the center hole of the dowel holds the
three-coil coupler to the receiver chassis.

The in»ut coil L1 connects directly to
the signa. input terminals. If the re-
ceiver input is connected to the power

esJ

6V6-GT/G
08 |AFampL [T 1

1 —i
25 "4om ./ OETAIL OF IV COIL
INSWATED J2sKww . L3

AN o (]

adjustment a dull thud or pop should Be
heard as regeneration begins. As the
control is advanced still further, a
steadv rushing noise should begin and
should be followed by a loud whistle
that indicates oscillation. If you do not
get these effects, reverse the connec-
tions of tickler coil L3 and repeat the

AL PNS.2-7

AW
REGEN %
1w

02385upf
PER SECTION (MIDGET)

Fig. 1—Circuit of the little 3-tuber. Its tuning range is from 93 to

line, use the fuse-protected coupler
shown in Fig. 2 to prevent burning out
L1. This isolating unit is not needed
when the conducting line carries no
high voltage. A pair of 600-volt paper
capacitors will then be sufficient. .

The tuning capacitor Cl is a two-
section midget broadcast-type unit with
365 upf per section. The trimmers are
removed and the two sections are con-
nected in parallel by a short jumper
for a total capacitance of 730 uuf. The
vernier tuning dial is a National type
AM.

Testing and calibration

After the wiring is complcted and
inspected, connect the loudspeaker, set
the regeneration control to zero, the

Underside of the wired-radio receiver.

volume control to maximum. and the
standby switch S1 to off. Allow about
3 minutes for the tubes to heat. Close
switch S1 and slowly advance the re-
generation control, At one point in this

www.americanradiohistorv.com

400 ke.

test, With the receiver oscillating, run
the volume control through its range,
to check volume control action.

To calibrate the receiver, connect an
amplitude-modulated signal generator

5A FUSE<7  L/60DV BATHTUB CAPACITORS

—
TO PWR LINE

D

Z BAKELITE BASE
“ig. 2—IF used coupler for the receiver.

or test oscillator to the signal input
terminals of the receiver. Set tuning
capacitor Cl to maximum capacitance
and set the signal generator for 95 ke.
Adjust the generator output for a
fairly strong modulated signal, advance
the volume control to maximum, and
advance the regenervation control about
one quarter of maximum. If the re-
ceiver tunes to 95 k¢ at considerably
less than full capacitance of C1, remove
a few turns from grid coil 1.2. Advance
the receiver dial a few divisions at a
time, lollowing with the signal gener-
ator. The completed calibration will b2
very nearly identical with the data
given in the chart. Always use the
minimum regeneration which will sen-
sitize the receiver suffictently to pick up
good signals.

CALIBRATION DATA

Dial Setting Frequency (ke)
/] 400
10 160
20 295
30 240
40 205
50 175
60 148
70 130
80 115
90 105
95 100

100 95

Materials for receiver

Resistors: 1—2.2 megohm, |3 watt; 1—15,000 ohm,
| watt; 1—25000 ohm, 4 watt, wirewound polenti-
ometer with insuloted contact arm; 1—500,000 ohin
potentiometer; 1—4000 ohm 10 watts. )
Capacitors: 1-250 unf silver mica; 2—500 puf mica;
}—.05, 2—0.1. 1—025 uf, 400 volt, paper; 2—8 ui,
450 volt, electrolytic; 1—25 pf, 25 volt, electrolytic;
Miscellaneous: |—oudic frequency choke, 1080 h;
i—radio freauency choke, 40 mh; l—universa! output
|—2-gong midget variable, 365 uui per sectioa; I—
transformer to match &V8.GT/G; |—power trons-
former, 350-0-250 v at 70 ma, 5 v ot 3 a, 4.3 v at
2y o: chassis, vernier dial, tubes, sockets, hoolup
wire, swiiches, miscellaneous hardware.

RADIO-.ELECTRONICS for
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Technical Bulletins

EACH $1.00 Postpaid

Etactrical Design and Construction

These bulletins give you easy, accurate, depend-
able methods of designing and building electrical
equipment. You just follow simple charts, tables
and step-by-step instructions that tell how to
figure correct size units to meet specific require-
ments.

106 Rewinding Electric Motors—Enables anyone
without electrical training to locate trouble. Te-
pair and rewind a.c. or d.c. motors and generators
of all kinds; how to figure wire size and wind evils.

111 Yransformers—How to design and build all
types and sizes of transformers including specials
for Neon tubes and ultraviolet lamps. Easy meth-
ods of determining core dimensgions and wire size.

152 House Wirlng-—Safe, approved way to wire
new and old buildings. Shows many different eir-
cuits. Explains how to use latest type of materials
including fittings, fixtures. Also gives estimating
methods.

101 Resistonce Wire—How to use Nichrome and
similar wire in heating devices, rheostats and re-
sistance coils. Figuring wire size and length ; huw
to wind elements and test. Also supply directory.

113 Selencids & Plunger Magnets-—-How to make
these a.c. and d.c. magnets
plungers to control other equipment. How to figure
dimensions, plunger stroke, wire size, ete.

112 Electromagnets—How to design and huild all
types and sizes for a.c. and d.c. How to figure
Iifting power, wire size.

148 Reloys—Designing and building a.c. and d.c.
relays of any aize for varicus purposes where
small currents and voltages must control heavy
circuits. Ineludes contro) systems for motors and
machines.

137 Meters—Designing end building ammeters,
voltmeters, wattmeters, for a.c. and d.e. Includes
complete information on calibrating.

127 Smoll Electric Light Plants—Easy-to-build,
low-eost installations for cottaRes. cambs, ete.
Includes a 110-volt, seven 26-watt-lamp system ;
also a 6-volt system using auto Renerator.

151 Efectric Power from Streams—How to survey
streams, estimate requirements and avalalic
power, design and puikl dams. select and install
the cuntrol system and electrical equipment.

181 Burglar Alarms & Time Switches—Dependable
types for various purposes. Time switches made
for alarm elocks and arranged to control lights,
sprinkler systems, motors and other deviees.

144 Choke Coils—How to design and build for
many different purposes. How to use these instead
of rhcustats for voltage control, safely and with
much less loss of electricity

131 Remote Control of Electrical Devices—Cir-
cuitr uml applications. How to use telephone din!
and Stroger switch. For experimenters and model-
1nilroad switching purposes.

134 A.C. Eflectrical Experiments — Fascinating,
b m e-s exteriments for education and entertatn-
Inunt. Also practical uses.

TECHNIFAX,

Enclosed find §.__—_ for which send the following
Tachnical Bulletine ot $1.00 each (Foreign $1.25) as
indicated by numbers:

5§20 N. Michigan Ave.
Chicage 11, M.

Name

Acd ess

City & State.

RE.(2-50

DECEMBER, 1950

Foreign $1.25

having movable

- Construction

HETERODYNE SIGNAL
GENERATOR

There are many uses around the ham- |

shack or service hench for this crystal-
controlled heterodyne signal generator.
A few standard parts, a dual triode,
and the readily available surplus
military-type crystals make the device
inexpensive.

‘Each section of the 6SN7 operates
as a Pierce oscillator. Their outputs
are mixed in the plate circuits, result-
ing in four possible output frequencies:
fy, fa, f1 — fa, and £y 4 fa. It is especial-
ly valuable as a substitute for low-
frequency crystals in the broadeast
and i.f. channels.

By judiciously selecting the crystal
frequencies, a number of useful fre-
quencies can be generated. For example,
one extra crystal will give five addition-
a] frequencies. A total of four crystals
will provide 16 different frequencies.

6SN7

—— —'-—-L-— —_—
(] v
00 260v0C

6.3v/.6A

Although the output is shown feeding I

into an attentuator circuit for signal
generator service, any one of the four
frequencies has sufficient strength to
drive to full output a 6L6 or 6V6
buffer or doubler stage in a transmitter.

This circuit was developed to drive a
carrier-current transmitter with 807's
in the final at KHSM (St. Mary's Col-
lege) on 880 ke from avatlable 7-me
crystals of suitable frequencies. The
same circuit has since proven its worth
as a test oscillator on the bench, being
a source of crystal check points
througheut the spectrum by using
various combinations of crystals.—
Robert D. Oliver, WsSPF

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT, AND CIRCULATION REQUIRED
BY THE ACT OF CONGRESS OF AUGUST 24,
1912, AS AMENDED BY THE ACTS OF MAHRCH
3, 1933, AND JULY 2, 1946 (Title 39. United
States Code, Section 233) of Rabio-ELEcTRONICS,
published monthly at Philadelphia, Pa., for
October 1, 1950,

1. The names and addresses of the publisher,
editor. managing editur. and business manadgers

are: Publisher, Raderaft Publications, Inc.. 25
West Broadway., New York 7. N. Y.: Editor.
New York

Hugn Gernsbnck. 25 West Broadway,

N. ; Managing EKditor, Fred Shunaman. 25
We«l l!ruad\uly, New York 7. N. Y. Business
Munager. none.

2. The owner is: Radcraft Publications. Ine.,
25 West Broadway, New York 7, N. Y.: H. Gerns-
back, 25 West Broadway. New York 7. N. Y.

3. The known b ndholders, mortgagees, and
other security holders owning or holding 1 per-
cent or more of total am: unt of bonds. mortgages,
or other securities are: None,

4. Paragraphs 2 and'3 include, in cases where
the stockholder or security holder appears upon
the boaks of the company as trustee or in any
other fiduciary relation, the name of the Derson
or corporation for whom such trustee is acting:
also the statements in the two paragraphs show
the affiant’s full knowledge and belief as to the
circumstances and cond tions under which stock-
holders and security holders whe do not appear
upon the books of the company as trustees. hold
siock and securities in a capacity other than that
of a bona fide owner.

H. GERNSBACK. Publisher.
Sworn to and subscribed before me this 28th day |
of September. 1950. [Seal] Maurice Coyne. Nutary
Public. (My commission expires March 30, 1952.)
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Howard W.

new!

nd edition SAMS
Radio & TV Industry

RED BOOK

Complete

TV &2 Radio

Replacement Parts Data—
All Yours in One Volume!

NEW Second Edition of the
famous RED BOOK tells you in
one volume all you need to know
about TV and Radio replace-
ment parts for approximately
22,000 sets made from 19.03
through 1950! Inciudes com-
plete, accurate listings of A - 7,
22 major components. Proviics
proper replacement listings tive
22 product lines produced hy
19 leading parts manufactue:
ers. Gives original parts num-
bers, proper replacement num-.
beras and valuable installation
and service notes on TV and
Radio Parts; Tubes, Capaci-
tors, Tranaformers, Controla,
1F's, Speakera. Vibrators,
Phono-Cartridges, Batteries—
plus the first complete T'V parts
compilation, including replace-
ment paris data for sweep os-
1 cillator and horizontal and ver-
Over 600 poges tical output systems. Over 600
ONLY pages, 8l4x11”, sewed bind-
ing. You can’t afford to be
without the RED BOOK—pays
for itaelf with just a few days’
use. Order your copy today!

Covers 22,000
models from
1738-1950

Lists 22 major

companents —

19 ports migrs.
represented

First complete
TV paorts
compilation

SAVE 95¢! If you own the First Edition RED 3OOK, teor
out the first poge, present it 1o your distributor, and receive
95¢ credit or ollowonce on purchase of Second Edition.

Order from your Parts Jobber to-
dav, or write direct to HOWARD
W. SAMS # CO,, INC,, 2201 Eost
46% $i., Indianapelis 5, Ind.

My (check) (money order) for $
enclosed.

')

O Send RED BOOK (8).
83.95 per copy.

O Page 1 from First Edition RED BOOK is
' enelosed for 95¢ credit.

b e =258
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New Devices

TOOL HOLDER

Hobby Hill
| Chicogo, Il
e GRIP-R,
nsists of @ 22 o
shell |8 inches long inches
Runr
ts ] g ps
Bein 1t
d d
t o
A tc itl it
nd e me
th )

The
t g holds ter
W

AUDIO AMPLIFIERS

Altec Lansing Corp.
Beverly Hills, Cal.

5f th A
preamplifiers, the 35.wott A.1420 power
omplifier. the 75-watt A.1430A p

olifiers, A-1440A

the 1450A sratus unit e 30A

AMPHENOL LEADS AGAIN

The new “'Auto-Dial” is made by the originators
of the lamous AMPHENOL "Inline’” TV Antennas

The same precision-manufacturing and quality

materials will be found in the “"Auto.Dial.’”” The
rotator is lightweight and attractively styled yet
ruggedly built for years of trouble-free service
The "Auto-Dial’”” Control Unit is gracefully
designed to blend with any decor.

See the completely New AMPHENOL "Avto-Dial”
Rotator at your Jobber—or write for illustrated
folder.

AMERICAN PHENOLIC

1830 SO. 54TH AVENUE »

A <
n ;
the
DA r
three ps !
en made so that cen
on the powe mplif
tr Iring
nt Th will
tw
= 30 SUPE
vsed e A-l410 o A- 1440/
th t y “tio
ith e |
aragt t
f 30, 250, SO0 or
cti
e ut
volt lin

DUO-CONE SPEAKER
RCA Victor Div.
Camden, N. J.

y is designed for high-qualit

i g systems at high an
Is. tt he set espons

ronge from 40 to 12,000 ecycles ond

will handle 25 watts of audio ocower.

|~ The vibrating system ond mognetic
structure of this speaker consist of a
duo-cane and two voice coils operating
in two separate air gaps excited by a

CORPORATION |

CHICAGO 50, ILLINOIS
www americanradiohictorv com

single 2-pound Alnico V magnet. Th
duo-cone has o large woofer ond
small tweeter cone eoch mounted |
it housi } he | co

te it

TUBE TESTER KIT
Electronic Instrument Co.

Brooklyn, N. Y.

Sroarat el th me fec ih

1. S [

Rlew the 425.-CK is designe
e mer
3. Individy W es test ec

sment. It =ntional sivi

nd TV tube types including 5 ¢
ctal

/R, elec vbes and pile

Ibs. It he 1k socket f ptur

w tubes, a nated gear-driver

r stecti

1 bok

TV-FM BOOSTER

Sonic Industries, Inc.
New Yark, N. Y.
N Amplifi 0
high a
th avate bandwidt wit
ode 2 o reject nte

sigr t h e conti s tuning

without er and o

witching. Six turns of the tuning con
1r9| tune through channels & to 13,

er in

ct a Ci tacts

1 sh pocita ort in

output link coupling, high

Quolity insuloting elements, a coppe
plated chossis, and a well-filtere
power supply. Balanced input and out
put circuits reduce the noise pickup
The booster has both 72 and 300 ohi
input and output impedances.

RADIO-ELECTRONICS for
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New Devices

TY BOOSTER
Allioance Manufacturing Co.
Alliance, Ohio
The Tenna-Scope. as this new booster
is called, has a single tuning control to
cover all charnels ard an auiomatic
on-off switch controlled by the TV re-

LP CARTRIDGE

Astatic Carp.
Conneaut, Ohio

Designed especiolly for LP records
the new CAC-) crystal cartridge is in.
ternolly equalized ro follow the ideol
freqQuency response of the recording
choracteristic of Columbio records and
it also plays the 45 r.p.m. platters. Its
output is .& volts at 1,000 cycles on
Columbia No. 103 test record and |
volt on RCA 12-5-31.V test record.

The cartridge is housed in a light-
weight aluminum case with standord
mounting holes to fit most tone orms.
An odapter plote is furnished to per-
mit mounting in RCA and similar 45
r.p.m. record changers.

ceiver, The citcuit vses o bJé dual tei-
ode for minimum noise and o se.enivm
rectifier. Separate circuits are used for
high and low bands, and the input and
output impedances are 72 or 300 ohms.

The booster comes in 0 walnvt plastic
cabinet with a gold and maroon dial.
Its size is &/a x 5% x 5 inches and it

rel 5 the sarme elements act as re-
fleztor, reflector, dipole, and director,
The gain on the two channels is

|

frant-to-back ratio is 20 db, 10 db, and
the antenna matches o standard 300-
ohm line. It is ovailable in single
bay, 2-bay stacked array, and in a
controlied pattern system using 2 boys
offset stacked and tuned with the Trio
"phasitron,””

LOUDSPEAKER
Sun Radio & Electronics Co.

,

Eﬁ-«“

Gl

to small rooms, the 10-inch unit hon-
dles vp to & watts and hos o response
comparcble to most |12 to 15.inch speak-
ers without the booming effect caused
by the larger speakers when used in
small rooms.

A cobinet especially designed for
the speaker is aqvailable in either
blond or mahogany finish.

AUTO ANTENNA
Snyder Manufacturing Corp.
Philadelphia, Pa.

Using ormy type construction and
mounting, the Hot Rod is designed for
long-distance and country reception.
It has o long 4-section staff of chrome
plated brass, a shock absorbing spring
mount. red ceramic insylators and a
red tenite static boll. It comes com-
plete with 8 feet of u.h.f. polyethylene
cable and oircraft type fittings.

HIGH-VOLTAGE PROBE
Indr«t-ial Davices, Inc.
Edgewater, N, J,

Using the extinction voltage of o
neon lomp in conjunction with o cali-
brated potentiometer, this test instru.

weighs 444, pounds.

SELENIUM RECTIFIER
Precision Rectifier Co.

Brooklyn, N. Y,

Called Plastisel, these rectifiers look
lixe paper capacitors and are installed
the same way—no maunting holes re-
quired. The rectifiers are completely
sealed and run coof up to full ratings.

Another model, the CAC-78-J, has a
3-mil needle tip radius for 78 r.p.m.
records, Both models use the Astatic
type Q sapphire tipped needle,

YAGI ANTENNA

Trie Manufacturing Co.
Griggsville, Il

New York, N. Y.

The new British Wharfedale W10/CSB
lovdspeaker is being distributed in the
United Stotes by the Sun Rodio &
Electronics Co. Designed for medivm

ment has an accuracy within  §%
from 3.2 to 30 kv. The peewee clip is
attached te the chassis or similar
ground, and the prabe tip is applied
to the high voltage. When the indi-
cator knob is fuily counterclockwise,
the neon lomp indicator glows. Clock-
wise rotation will give an abrupt ex.
tinction of the lamp and the pointer
indicates the voltage.

Des'gned to work on two channels
{either chonnels 4 and 5 on the low
band or channels 7 and 9 in the high
band), this 4-element Yagi has a gain
equal to any two conventional 4.
element Yagis on the same channei.
The 4 elements have differnt functions
on the two channels. For example, in
model 445 the elements on channel
4 act as reflector, dipo'e, director,
director, in that order: while on chan-

«-_—-_ﬁa_J

Two models are available. Model
500 has @ range from 1 to IS kv r.m.s.
and draws less than | ma at full scale
reading, while model 520 covers o
range from 3.2 to 30 kv d.c. and draws
!ess than 300 microamps. Model 500
is designed for high-voltage trans-
formers while model 520 is for high-
voltage electronic d.c. supplies.

Yes, you get this great big, brand new book, !
“150 New Radio-Television Diagrams Ex- |
plained”, absolutely FREE! Gives you com- !
plete wiring circuits and diagrams on the
latest Radio and Television Sets. Easy-to-read, large 814
x 11" pages, with full instructions on how to read and use
the diagrams. This book is a “must" in every Radio and
Television service-man’s repair kit. You get this valuable
b~ok as a FREE Gift just for asking to see Coyne's great
new 7-book set, “Applied Practical Radio-Television™!

Fere's “Knaw Haw'" that Makes You Worth More!

Coyne’'s new “Applied Practical Radio-Television” is written
for men who want to get ahead fast in big pay TELEVISION
and RADIO work . . . men who know that a practical working
knowledge helps bring top earnings. Over 2500 pages, 5000
subjects, of the latest Radio and Television “know how"—with
1200 crystal-clear illustrations and diagrams. Includes separate
volume on Electronics and handy Radlomen's Handbook.

Color Television Included

COMPLETE SECTION ON COLOR TV AND UHF! How to install,
service. aligh, balance ALL radio and TV sets ... how to use testing
instruments . . . latest data on UHF adapters and converters. and

much MORE. Step-by-step photographs show you what makes it
“tick”. Fully indexed for ready reference on the Job or to study at
home. Up-to-the-minute. complete. easy to understand!

DECEMBER, 1950

ON 7 DAYS
FREE TRIAL'

' 5

SEND NO MONEY! 350000 ot 0T DAYS FREETRIAL,

With it we'll include the book of 150 Radio-TV Diagrams. If you keep
set. pay $3 tn 7 days and $3 per month until $23.90 is paid. (Cash price
$22.40.) Return the set alone and you OWE NOTHING. Elther way.
the book of Diagrams is yours to keep. Coupon is just a reguest 10
see Set free and get FREE BOOK. Offer limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

COYNE Electrical ond Television-Radio School

1
'
500 S. Paulinag St., Dept. CO-T1, Chicago 12, Il 1
YES! Send 7-volume set, “Applied Proctical Radio-Television™, for 7 days :
)
1

FREE TRIAL per your offer. Iaclude gift of 150 Radio-TV Diagroms Book FREE!

Nome Age s 1
AdAFESS .. L i i e e e e :
Town . Zone ...uiuiennt Stote ............ !

wWwWw americanradiohistorv com
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New Design
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PULILED?

quBE TESTER?

BATTERY
TESTER >

CONDENSER

TeSTER?

Am SI:;
Cengp ONAy
& Tok 2
AUDIO '
SECILLATOR?

FMm SIGNAL

MULTITESTER?

Here's Your Answer Now

ALL IN ONE!

SERVISHOP 1o
 —————ee

EQUIVALENT TO A COMPLETE
SERVICE SHOP!
- TUBE TESTER
« SET TESTER $ 95
- A.M. GENERATOR
- F.M. GENERATOR
+ A.F. GENERATOR
- GONDENSER
TESTER
Every square inch solid-packed with value!
l.ook what yorr get in this phenomenally low
priced tester: a complete latest model obso-
lescent proof tube tester with approximately
1000 listings on improved roll chart together
with an elaborate multitester for measuring all
& DC voltage DC currents—resistance in
ohms and megohms—output in decibels-—con-
denser leakage—signal generators for andio—
radio AM and radio FM signals.
DC Voltmeter: 0-10-50-500-1000-2500
AC Voltmeter: 0-10-50-500-1000-2500
DC Milliammeter: 0-10-100-1000
DC Ammeter: 0-1¢
Decibel Meter: —8 to 415, 15 to 29, 29 to 49,
32 to 55
Ohmmeter: 0-500-5000 ohms. ¢-0.1-1-10 meg-
ohms
Complete with tubes. batterles and test leads. output
teads, etc.. and housed In besutiful nstural finish cak
e.
== Buy from your jobber.

Insist on R.C.P. Insttuments
write for Catalog 11RE

RADIO CITY PRODUCTS CO., INC.

" 152 West 25th S New York A, N. Y,

NEW TUBES OF THE MONTH

Among the few new tubes that have
appeared on the market in recent
months are three types by RCA: two

| kinescopes, and a photomultiplier. G-E

has brought out a new transmitting
tube and a new kinescope.

RCA’s 19AP4-B is a direct-view,
metal-cone picture tube for TV receiv-

el e

ers. It has a high-efficiency white flour-
escent sereen on a face made of frosted
Filterglass for increased contrast and
to avoid specular reflection. Except for
its frosted face, this tube is identical
with the 19AP4-A.

The other RCA kinescope, the TN P4,
is a projection-type tube for theaters
which provides a
projected image of
15 x 20 feet at a
projection throw
distance of about
60 feet when used
with a suitable op-
tical system. The
tube has a metal-
backed white fluor-
escent secreen for
inecreased bright-
ness of the pro-
jected image.

Using electrosta-
tic focus and mag-
netie ¢ eflection, the
TNP4 operates with
a maximum anode voltage of 80 kv and
a maximum focusing electrode voltage
of 20 kv. High-voltage design features

RADHTRON

ELECTRON
TUBE

www.americanradiohistorv.com

include a bulb with corrugated side-
walls with insulated coating for a
longer external leakage path; an inner
cone-neck section for adequate vacuum
insulation; and only one high-voltage
envelope connection.

The TNP4 has a 7-inch diameter bulb
that is 19'% inches long. Grid No. 2,
whieh draws only negligible current, is
used to make the brightness adjust-
ment independent of the focussing ad-
justment. Similarly, the focussing elec-
trode, grid No. 3, draws only a few
microamperes. The tube uses a plastic-
filled, diheptal 14-pin base.

NC:NO CONNECTION; 1C= INTERNAL CONNECTION-DO NOT USE

The new 5819 RCA’s photomultiplier
tube for scintillation counters, has a
sensitivity nearly five times better than
the original 5819 introduced about a
year ago. Other improvements are a
greater cathode collection efficiency,
higher current amplification, strength-
ened mount structure, shorter over-all
length, and a cathode lead termination
in the base pin.

G-E’s contribution is the GL-5680, a
three-electrode tube for use as a modu-
lator, amplifier, and osecillator. in
pulsed r.f. power amplifier service the
tube delivers a peak power output of
90 kw at 15 kv under typical conditions.
G-E’s new kinescope is the 19AP4-C,
similar to the 19AP4, but having an
aluminized screen. This is the first large
metal tube with this feature.

The ONLY TV
SET MADE

‘SAFE’ FROM
THE KIDS

Suggested by Hober: W. Gluckstein,
Wise.

RADIO-ELECTRONICS for

Menominee Falis,


www.americanradiohistory.com

New Patents

AUTOMATIC MOTOR TUNING FOR RECEIVERS
Patent No. 2,506,869
Roy A. Gull, Kenmore, N. Y.
(assigned to Colonial Radio Corp.)

A motor controls the variable capacitors in
this automatically tuned receiver. On depressing
a button, the motor is started and tuning con-
tinues until a signal is intercepted. Due to
inertia, the motor tends to coast for a few mile
liseconds after it is shut off, leaving the re-
ceiver detuned by severai hundred cycles. This
invention eliminates the error by disconnecting
the motor just before a signal is correctly
tuned in.

W= 3
¢ 1- ?i‘%ﬁs‘:l 1F P |
r 3 i’ ] |

4

=

enercized and its contact closed. Therefore M
and RY1 eontinue to operate when switch PB is
released.

A portion of the output from the i.f. ampli-
fier ia fed to limiter V1, and then to a cryatal
filter. The crystal is ground for a frequency
slizhtly lower than the i.f. For example. a 454
ke erysta]l may be used if the if. is 466. This
permits a signal to pass through the filter a
few milliseconds before it is correctly tuned in

T o€t & avoio mPLI:[q

In a typical case the desired band is scanned
from the low-frequency end to the upper end.
Then the tuning capacitors are snapped back
to the I.f. starting point. The broadcast band
1536 to 1620 kc) may be scanned in about 3
seconds and the snapback time is about 0.1
second.

Referring to the figure, tuning starts when
PRB is depressed. This energizes motor M (which
rotates the capacitors) and relay RY1 closes its
contact. In the absence of signal RY2 is also

HUM ELIMINATOR FOR

the receiver, due to the bent frequency on both
sides of zero-beat. Output from the filter is
rectified by V2, and the d.c. is sufficient to
block V3. As RY2 releases. it opens the ground
return to M and RYLl so these also release and
SCANNINE ceases.

M should be adjusted to coast just long enough
to permit accurate tuning. I[f the crystal fre-
quency i 1 ke below the i.f. and if the tuning
rate is 200 kc/second, this would be equal to 5
milliseconds.

RESISTANCE PICKUPS

Patent No. 2,511,665

Carroll R. Miner,

Stratford, Conn.

(assigned to General Electric Co.)

This circuit is for use with variable-resistance
phonogruph pickups. The advantage of these
piekups is their simple construction. but they
require a d.c. supply. 1f the supply is rectifiedd
a.c., the ripple may be objectionable. This inven-
tion eliminutes this hum without an expensive
filter.

The pickup has &8 metal stylus to which two
resistance wires are connected. See part a of the
diagram. The wires are wound around snubbing
posts and terminate at spring arms. I the stylus
is moved slowly, the wires merely wind them-
selves around the snubbers. When the stylus vi-
brates rapidly (as its needle follows the record
¢¥rooves), the wires do not have time to moave.
Instead., they are alternately compressed and
stretched. This changes their resistance and mod-
ulates the voltage across the wires.

The a.f. component which appears across
transformer T muy be amplified as required. This
is shown in part b of the diagram.

To balance out hum, & potentiometer R is con-
nected across T. R is adjusted so that equal ripple
flows through both halves of the transformer pri-
mary. Since this flow is in opposite directions,
the hum is cancelled out in the secondary.

ACCURATE SMALL TIME

SPRING ARM
3 SNUBBEE  STYLUS
SNUBHLR
2\ SPRING ARM AL
-
-
(>3
STYWS
+
= ey

b
INTERVAL MEASURING

Patent No. 2,511,868
Earl G. Newsom, Dayton, Ohio
{may be used by the Government of the U, S,
without royalty payments)

A simplified circuit diagram is shown here for
accurately measuring small intervals of time. For
example, it may be used to measure the interval
between & radar pulse and its echo.

A three-way switch is arranged to contact either

-

S
oC 3 lna{
suppLY ,l_
DECEMBER,

D, E, or F. [n the first position & capacitor C is
charged through a variable resistor R3. When set
10 K, the capacitor stops charging and its voltage
may be compared with the potential across R1.
In position F, the switch discharges C and the
cycle may be repeated.

At the first pulse (which begins the timed
interval) the switch contacts D and the capaciter
charges. The voltage continues to rise until the
second pulse arrives. This ends the timed interval.
At this instant the switech contacts E. Now Rl
may be adjusted until the v.t.v.m. shows zero.
Then the capacitor voltage equals that across Rl.
The dial of R1 may be calibrated in microseconds
if desired.

www americanradiohistorvy com

For all TV
Reception
and Installation
Requirements

WEE-D-X Sfacked Togi

r---------------------------‘
1 LaPOINTE-PLASCOMOLD CORP. 1 :
! WINDSOR LOCKS, CONN. .
= Please send me new 1951 catalog of VEE-D-X :
g ontennas and accessories. H

[]
: NAME 1
[} [}
= STREET. :
1 qry. ZONE STATE 1
L------------------------..‘


www.americanradiohistory.com

61

TSNS NSNS NSNS SEEEESEEBEED

Service-Dealers:
DO A

30,000

TV BUSINESS
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500. INVESTMENT!

Get into the TELEVISION
BUSINESS in a BIG WAY!®
with the
FACTORY-AGENT PLAN!®

YOU GET—

oEXCLUSIVE
TERRITORY

o SPECIAL PRICES

to undersell competition

oNO INVENTORY

You work from our MILLION-DOLLAR
INVENTORY.
Requirements:

® You must be a Radio-TV Technician
{experienced only).

® You must have a presentable location.

Write TODAY for complete
FACTORY-AGENT PLAN, to—

TRANSVISION, INC.
Dept. RE, NEW ROCHELLE, N. Y.

[ ] ®
FIELD STRENGTH METER

e A must for every TV Serviceman!
® Saves 1/, the work.
® [mproves installations.

NEW LOW PRICE
Model FSM+1, complete with tubes

All Transvision Prices are fair traded: subiect to
change wilhout notice. Prices 59, higher west of the

Net $79.50

Mississippi.
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New Patents

1t is convenient to use a linear winding on Rl
and to have a linear calibration on its dial. How-
ever, the voltage across C rises exponentially with
time. To avoid & complicated taper for R1, a resise
tor R2 is added. Then the voltage across Rl rises
almnst exponentially with respect to its time cali-
bration. For example, if the Rl dial is adjusted
from one time value to another twice as large, its
resistance is doubled ; but current through it de-
creases 50 the new voltage drop across Rl is less
than twice the original value. When R2 has the
correct value, this change in voltage is very nearly
exponential. A similar increase takes place on the
capacitor C. If the time interval is doubled, the
potential is feas than twice as great.

In the actual instrument, the switch is replaced
by two thyratrons. The first pulse fires one tube
and begins the timed interval. The second pulse
fires the second tube and blocks the first one so
the capacitor stops charging. A motor controls
a switch which discharges C and repeats the cycle.

VOLTAGE REGULATOR
Patent No. 2,501,263
Robert H. Cherry, Glenside and Albert J.
Williams, Jr., Philadelphia, Pa.
{assigned to Leeds & Northup Co.)

Capable of excellent regulation, this circuit is
not difficult to build. The output remains constant
despite severe fluctuations of input voltage or
output lpad.

R1 is a conventiunal tungsten lamp, of the
10-watt, 120-volt type. R2 js made up of VR
tubes. A tapped resistor R3 is connected
across El.

S S

I A
Et @' E2 | LOAD
3
R'! E3
s s SE—

The circuit of the vollage regulator.

The three curves illustrate the regulation char-
acteristics. E3 is the voltage across the tapped
portion of the resistor. This voltage is propor-
tional to E1 at all times. E2 is the voltage across
R2. It shows some regulation but the voltage con-
tinues to rise as El increases. From the schematic
noute that Ed4 (the output) is the difference be-

Curves showing the regulation action.

tween E2 and E3, or E4+E3=E2. When E4 is
plotted, it is seen to be practically constant over
some region of E1. R3 may be adjusted sy that
the concave portion of E4 is symmetrical over
some desired range of input. In this way the out-
put can be made to show less than 19 variation
uver this range.

Due to the opposing polarity of the VR tubes,
this circuit is equally effective on d.c. or a.c.

TELEPHONE—RADIO
COUPLING CIRCUIT
Patent No. 2,511,948
Twen 5. Wang, New York City
{assigned to Radic Corp of America)
A telephone circuit may be coupled without
complicated apparatus to a radio eircuit by means
of this invention, A telephone line needs only two

www.americanradiohistorv.com

HARD TO GET ITEMS
AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-wott ultra-violet light
source. Mokes fluorescent
orticles glow in the dark.
Fits any lamp socket. For
exp.rlmonhng entertain.
ing, vnusugl lighting effects.

Ship. wt. 2 Ibs.
$2.45

|

ITEM NO. 87
A SAVING AT

LITTLE GIANT MAGNET

Lightweight 4 oz. ALNICO per- R
monent magnet. 13" x 113", Lifts B8 ==
more thon 20 TIMES ITS OWN'
WEIGHT! Ideal for hobbyists, ex-
perimenters. Shipping weight 3
Ibs.

ITEM NO, 158

816 VAI.UE AT 51-50
POWERFUL ALL PURPOSE MOTOR

Sturdy shoded pole A.C. induc-
tion motcr. 15 watts, 3000 rpm.
3'12":]%' 4 mounhng studs;
” shaft, 3/16” diometer; 110-
120 volts. 50-80 cycles. AC.
only. When geored down, this
unit con operate an 8% turn-
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weight. Use it for fans, dis-

plays, timers and many other
practical purposes. Ship. wt,
2 lbs.

ITEM NO. 147

UNUSUAL BULY 52-45

WATTHOUR METER

Leoding makes — com-
pletely overhauled,
reody for service 100-
110 volts, &0 cycles, 2
wire AC_ 5 am

Heavy metal case 8/,
x 5. Easy to in-

. Shipping weight
bs
ITEM NO. 33
NOW DNLY 34-50
WESTERN ELECTRICBREAST MIKE
phone. Aircraft type. Breastplote
7l"v'nr.sunmug adjustoble 2.woy
swivel. Eosily fostened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.
17 152
NEwW LOW PRICE
TELEPHONE TRANSMITTERS
Genuine tronsmitters
made by Ketlogg,
Western Electric
Stromberg Carlson
Work on two dry cells |
For P.A. systems, in-|
tical uses. Shipping]\ .
weight | *
ITEM (60
REAL VALVE 52'45
250 POWER TELESCOPE LENS KIT
Make your awn hngh powered & ft. telescope!
Kit contains 3” diom., 75" focal length, ground
and polished objective
lens and necCessory eye

Lightweight | Ib. carbon micro-
;F!h.l-h |
;%}]' Ship.
$1.10
tercoms, other prac
iecas, Magnifies 50x to

e P
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50x. Full instruciions.
5% Bl g
EM NO. |

YOU SAVE AT $2.95
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New Patents

wires along which messages pass in both direc-
tions. In radio, however, the transmitter and re-
ceiver are entirely separate units. If the receiver
output, is permitted to flow back into the trans-
mitter input, feedback problems may appear. The
telephone line must be coupled to both the radio
receiver and the transmitter. At the same time the
radio receiver ‘and transmitter channels must be
isolated from each other.

—
XMITTER

T B+

RCVR

B+ -

_L——P

The figure shows a 6K8 tube. The signal from
the radio receiver is applied to both control grids.
The triode output is connected to transformer T
which couples to the phone line P. A signal which
originates in P is passed through the transformer
to the screen-grid of the hexode. From here the
signal flows into the radio transmitter line.
Thus P js coubled both to the receiver and
transmitter,

One portion of the signal from the receiver is
amplified by the hexode and it appears across the
transmitter line. Another portion is amplified by
the triode and coupled to the screen grid of the
hexode. Since the screen grid signal has passed
through 2 triode stage, it is 180° out of phase
with the signal on the control grid. When R is
correctly adjusted, these signals produce equal and
opposite components of plate current. The result
is comDlete balance, and the receiver is effectively
inolated from the transmitter.

U.H.F. TUNING
Patent No. 2,511,586
Merle R. Hubbard, Cedar Ropnds lowa.
[assigned to Collins Radio Co.)

Inductance and capacitance are tuned by this
system simultaneously to get a more constant
Q over a wide range. The inductor is a transmis-
sion line. The capacitor is of the conventional
variable type.

In the modet illustrated here. C is the variable
capacitor. It shunts the transmission line con-
ductors marked T. The shorter line is fixed to an
insulated shaft S and is carried around with it.
This eonductor ends in a brush contact which
slides around the metal ring R, Therefore the
conduetors T are shorted at this end.

A3 the knob is rotated the capacitor is varied,
Simultaneously the spacing between conductors T
is varied to change their inductance. Each con-
ductor should be less than one quarter-wave in
length and preferably silver-plated.

PRESENT STOCKS WILL BE SHIPPED AT
THESE LOW PRICES UNTIL EXHAUSTED!

SPEAKERS

Lots of Lots of

Ea. 0§ Asst. Fa. 5 Asst.
$1.00 . 5 P 1.03 .98
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Beat the

Tube
Shortage!

This Sensational New RIDER Book Shows
You HOW to Do It!

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK

by H. A, Middleton

For AM-FM-TV Receivers and
Allied Et!vipmen'!

URGENT! Receiving
tubes are very scarce . . .
and will get scarcer.
There is a wide scramble
for every type of tube,
and you can't always ge!
what you need. What can
you do when you can't
find a tube replacement ?
How can you get a set
working again? How can
you substitute one tube
for another?

HERE Are The Answers To All
Tube Problems!
® 2500 Radia And TV Tube Substitutions Are
Listed!
TV Receiver Filoment Wiring!
Heater Substitution Wiring Instructions!
Tube Types Classified By Functions!
e And A Wealth Of Other Priceless Data!

Mere the serviceman will find 2500 radio and TV tube
tvpes systematically listed in nomerical sequence with
accumpanying wiring instructions for making the substi.
tutions. There are siews of uriginal and substitute 1ube
sockets. and clear explanations fur whateser changes may
be necessary. In this, wue of the most important servie
ing books ever published, and certainly a nwst timely
one right now, the serviceman will find the way tv turn
out jubs that woull otherwise remain on the shelf beo
cause of lack of proper tubes.

EXTRA! EXTRA! In addition to tube information,, . this
sensational book contains material on Cathode-Ray Tube
Characteristivs, Complete Tube Characteristics Chart,
Ballast Tube Data, Pilor Light Information. Resistors—
Capacitors— Transformer Color Codes, Transformer Sub-
stitution. Fixed Condenser Substitution, and Converting
Furm Radio for Electrified Operation.

208 Poges in Heavy Durable Paper

Cover. 8%2 x 11 inches. Only $2.40
10 DAY MONEY BACK GUARANTEE
Make this book PROVE its value!
Unless you agree that it is the best
investment you've ever made —
return it, and we will refund your
money.

Rush This Coupon Today

JOHN ¥. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N.Y.

Please send me....... copies of ""RECEIVING
TUBE- SUBSTITUTION GUIDE BOOK” at $2.40
per copy. | am cnclosing check [] money-
order in the amount of §..........coeee 1y
within 10 doys, 1| am not satisfied—1 will re-
turn the book{s) in gaod condition, for refund.

Nam

Addrest—

Zone. State.

City.
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Radio-Electronic Circuits —

PORTABLE ELECTRONIC INSULATION TESTER

Most portable megohmmeters have
a hard-driven high-voltage generator
which develops the potential required
for the test. Such instruments are
bulky and rather impractical in some
applications.

An electronic megohmmeter which
can be constructed compactly is de-
scribed in patent No. 2,510,691 issued
to R. W. Gilbert. The instrument has a
logarithmic scale calibrated from 100,-
000 ohms to 10,000 megohms. The cir-
cuit is shown.

The cathode current of the 1LH4
flows through cathode resistors R1 and
R2. The plate voltage is equal to the
battery voltage minus the drop across
the resistors. Therefore, the plate volt-
age varies inversely as the cathode
current. In a high-mu triode like this
one, the grid voltage is low compared
to the other elements so the grid-to-
plate voltage follows closely the plate-
to-cathode voltage. The voltage applied

BASS ATTENUATION

Radiotelephone engineers and ama-
teurs have long realized that frequen-
cies outside the range of 300 to 2,500
eycles contribute little or nothing to
the intelligibility of transmitted speech.
When signals are received with the aid
of a crystal filter or other circuits
which reduce the high-frequency side-

1710 CAPACITANCE OF Ce b

bands, speech is often boomy and diffi-
cult to read because of the apparent
bass boost.

Circuit modifications which attenuate
frequencies below 300 cycles and make

to the resistance under test is inversely
proportional to the cathode current.
Thus, the applied voltage is zero for
zero resistance, half the battery volt-
age for center-scale resistance, and full

battery voltage for infinite resistance.

Plate current falls because of re-
duced plate voltage but the cathode
current continues to increase logarith-
mically because the grid current in-
creases as the plate current decreases.

IMPROVES SPEECH

speech easier to read through crystal
filters and Qb5’ers are described by
G2TA in Short Wave Magazine. The
circuit modifications consist of insert-
ing a switch which cuts out the normal
coupling capacitors and replaces them
with units having one-tenth the
capacitance.

The circuit at a in the drawing is
for receivers having two R-C coupling
networks. Capacitors C. are the normal
coupling units. When there is only one
resistance-coupled circuit in the ampli-
fier, use the circuit at b. In this case, a
high-pass filter consisting of two small
capacitors and a resistor is switched
into the circuit. R1 should equal RZ2,
the normal grid resistor.

Some amateurs can increase the “talk
power’ of their phone transmitters by
installing these bass-cutting circuits in
their speech equipment. Because most
of the modulating power of a wide-
range a.f. system is in the low fre-
quencies, these determine the maximum
or 100% modulation point. When fre-
quencies below 300 cycles are removed,
the modulation level is determined by
the intelligence-bearing frequencies.

UNUSUAL FEEDBACK CIRCUIT IN 50-WATT AMPLIFIER

In most circuits where inverse feed-
back is applied to a single transformer-
coupled stage, the driver transformer
has balanced secondary windings to
insure proper operation.

In this circuit used in the Omega 50-
watt amplifier described in Toute La
Radio (Paris, France), the transformer
does not require balanced secondaries
or even a center tap on the single
secondary. Instead, two 220,000-ohm
resistors are connected across the sec-
ondary and grounded at their junction.
Feedback voltage is fed from plates
to grids through R-C networks.

Core saturation in the driver trans-
former is eliminated by employing re-
sistance-capacitance coupling between
the plate of the 6V6 and the primary.

www.americanradiohistorv.com
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Radio-Electronic Circulfs

UTILITY TESTER

Designed for high- and low-voltage
continuity testing, measuring a.c. pow-
er consumption, and checking capaci-
tors, this instrument is a useful ad-
dition to a radio service test bench.

When the selector switch is in po-
sition 1, 117 volts a.c. is fed to the
primary of an 18-volt filament trans-
former having a 12-volt tap—you can
probably find one at your favorite sur-
plus outlet. Six, 12, or 18 volts can be
taken directly from the transformer.

F
OUTLET
N 100K —© CAMCITOR
17VAC | VW -© TEsT
1—@’

A 6-8-volt pilot lamp is in series with
one side of the 12- and 6-volt windings
for low-voltage continuity tests and
for checking 6-volt heaters, pilot lanips,
and filanients,

Throwing the selector to position 2
applies voltage to a 117-volt receptacle
which has a 25-watt lamp and bypass
switch in series for short testing.

Position 3 is for testing capacitors
by the familiar charge-and-discharge
method. The 100-ma selenium rectifier
supplies d.c. for the capacitor test, and
an s.p.d.t. switch is used to charge and
discharge the capacitor. The neon lamp
serves as indicator.

Position 4 places a 25-watt lamp,
fused bypass switch, and 1-ampere a.c.
meter in series with a second 117-volt
outlet for measuring power drain. The
initial test is made with the bypass
switch closed so the lamp will limit the
current in the event that the device
being tested is shorted. —Wm. R. Blay-
lock

® 3 section telescapic
dipoles

¢ All channet
¢ All way orientotion

¢ Admiralty Brass
Stoffs

¢ Heavy Cast Bose

® Walnut crackle
finis|

* Complate with
cable

10% Cosh With Orders

PORTABLE

P.TX

&
LMO RADIO CO,

50% ARCH STREET = Philadeiphia
6105 MARKET STREET » West Phile
Gth & ORANGE 5T5. » Wilmingian

4401 VENTHNOR AVE. s Atlentic Ciiy

DECEMBER, 1950

‘WOULD YOU

3END §1.50
TO GET $9.50

d

Well, here’s even more for your money!
- For only $1.50, you get —

All you can save with this book
and Harrison’s low prices!

Your own personal copy of the weorld

famous Radic’'s Master Buyers Guide, $5 50

priced by the publishers at — 2
Four Credit Slips. each worth

AND $1.00 on orders of §5 or more 4.00

$5.9%
Total Value — Over $9.50

YOU'VE undoubtedly seen previous editions of
this indispensable book at the right hand of im-
portant Engineers gnd busy Purchasing Agents.
Now, here is your opportunity to put it to work
for you — to save you real meney and time in
your purchases of Radio-Electronic equipment
and parts.

AND, whe alone brinxs you this sensational
offer? — HARRISON RADIO. of course! Your
Quality source of supply since 1925! Ag Au-
thorized Factory Distributer for al! leading
Manufacturers. we give you fast and depend-
able store and Mail Order service! And we
guarantes cur prices to be the lowest obtain-
able anywhere!

Our reputation for integrity is your assurance
of complete satisfaction.

L

TRADE DISCOUNT CODE 1o

substontial profit!

YOUR MONEY paCK
if you don't agree
that this Is the big-
gest bargain you

ist prices have SECRET

nable you to resell at o

- e A

| HARRISON RADIO CORP.,

— - Icho ever seen!

67

225 Greenwich $t., New York 7, N, Y, )
Mail me. postpaid. the new Radio’s Mast i
y er, .
" : # R R I SON count code. and those four §1 vouchers, with 10 cclhusy |
& retumn for refund privilege. Here's my $1.50 i
iw M RADIO CORP Name |
225 GREENWICH STREET Add
(10 Wesi Broadway, st Barclay 5] TO5S |
NEW YORM 7, M.Y. !
——— i s i f e
‘WHIP ANTENNA—MAST BASES, INSULATED: COMMAND RECEIVERS AND
M 1g2—-1" ; : .
g T A T A T TRANSMITTERS:  °
M:;‘;f“.:ﬁsbnrug”c:ctlun direction of bracket. 4 ;2 g; A0-1206C Recelver—200-400 KC. ... .. $ 5.95 '
i C o e AR o e BC-458  Recelver—190-550 KC. ..,._ #l.
MAST SECTIONS FOR ABOVE BASES: BC-454  Receiver—3 10 6 M. .,...... 5.95
Tubular steel. copper coated. palnted. 3 fool sectlons, | Ri*-455 Receiver 6 t0 9.1 MC. ...... 8.95
type. MS-53 can be used t0 make any length. | BC-457 Transmitter—4 t0 5.3 MC. .. 5.95 8.95
5150 49 for taper. Any section.. ...... 50¢ Ea. gg-:g; E.n-mliuerl—,'&s 3"»3 MC ..':99% 23‘99.’05
Sections M8-54 or M8-55 (l-arger than MS-53) 75¢ Ea. - L L AN GCREREER i
BC-696 T fiter—3 to 4 MC . . 14.95 24.95
BAG BG-58 f/carrying 5 mast sections............. 300 'r-zs/ARC-sm'l'"r':nu.}mm—mo to 158 MC. g 29.50

MARK 1l TRANSMITTER & RECEIVER

Idcal for maobile or siationary use.
mits and recelves 2 to 8 MC. I"hone,
25 Watt  Master  Osclliator  Control.
receives 240 MU,
get, Comes comblete with 15 Tubes,
Antennas, Control Ilox §2/24 Yolt 'ower Suppoly. and
instruerions—ready to operate. et size: 27°xl0°x13'4"
Price USED (TERTED): . .. o e 3298
Available—All 1'arts and Accessorles for Mark 11 sete

Transmits anq

Headset. Miero.

15 Tube Set trans-
CW and Mew

Phone. Also an interconimunicating

= = ¥ RPM ANTENNA
" ROTATOR MOTOR

High torque. reversihle motor
—operates dlrectly from 110
Volt 60 c¥cle by use of con-
denser. LIght weight, qulet
running. ruggedly built, posl-
tive stop, easlly mounted.

.

S0 Watt Transimilter with ervstal or Mo coontrol o

MC.: TU-25—4.5 10 52 MC.

BC-223 TRANSMITTER and SPARE PARTS

Normally operates from 110 V.
400 cycte. Complets, with In
structlons Now: $4.95
10 MFD 400 Volt {'ond.. $1.00: SPST Momentary

four pre-celected cliannels, 3u0u o S250 K( ., by use . , sSwitch .

G v I sl Five T we 301 & 7 5 | KR, Sae DR Soomcicry St T einicr
plicecp el essfuningiiin by E CONPLETE KIT OF PARTS: Motor. Cond.. 8PNT
OPERATING MANUAL for BU-223.. - $2.00 | Switeh, and Resistor . ....... .........oco.ceon.. $6.50
SPARE TUBE KIT for BC-223—Contains 5 apare (uh=s

in metal box. Price .. ..... .. 5 $4.95 DYNAMOTORS:
: TUAT— 3 MC.; TU-18—:
UG SLI B AL GRS (0 OUTPET:  STOCK NO. PRICE

INPUT:
2V, DC

NEW: $3.50 Ea. USED: $2.50 Ea, L 450 V. 80 MA. DM-8450
PE-125 VIBRATUR POWER SUPPLY for Be-wrg | @6 VODC, 213 L. DO MA. w/ltlower  $3.95
Transmitter. 12/24 Volt Input; cutput 500 velr 150 | "= °F =% ¥ 990 V. A .
i, NEW 59,99 220 V, 100 MA, D-lod 9.95
A trice . e R 12 V. be A0 V. 300 MA. BD.36 7.95
SHOCK MOUNTING for PE-125 ... ........... 1.50 ] 12 v. DC 3;4% t 150 g;i gg-x; .gg
SPARE VIBRATOR & TUBE KIT. For PE-125— | 12V. DC 375 V. 150 MA. -R 6.
Contains 7 spare tubes, 2 gpare vibrators and fuses | 12 V. DC HON V. 300 MA., BD-77 95
in metal box. Price.. . .. ... ... . $4.95 | 12 ’.:: ‘\; g((:: 275 t l:g ::A' UgA;ogle g.gg
— 8 i 12 ar 24 V, 500 V. 50 MA, USA/0515 .
CABLE only—Transmitter to Power Supply 1.75 @6 V. pe 30V 50 atA.

BLOWER

Ft. Dis. 3% " intake, 27 outlet. Motor size

Gort. aurplus.
No. RE-36n4 5
FAN OR BLOWER MOTOR—110 Volts, 1550 RPM
Motor size: 3° x 3". Shaft size: 3/18" x 17 ..

115 Voit 80 cycle 1llower, approx, 100 Cuble

.. $3.95

3% 7 x 3°. 1525 RI’M. Comblete with mounting hncko(.: BC'645'A TRANSCE'VER

Rrand New and Boxed. Orders7.95

15 Tube Transcelver, ldeal for converslon to 460 MC.
Citizens Band. Frequency coverage 435 te 500 MC.
With comerslon
Roxed. BC-845-A

Converted from Govt. surplus, Only | .

AC ELECTRIC MOTOR—I10 V. 80 cycle ball bearing
niotor, approx. 3500 KI'M. 1/25 HI'. Shaft size: 3/18°
x 5" Motor size: T* x 4" Ideal for models. ranu.san(';-n

TRANSFORMERS—110 VoIt 60 cycie Primorles:

Rec. 24 V, 1 amp. $1.05 See, 21V, .5 oamp.  $1.50
Sec. 38 ¥V, 2.5 amps  2.95 Kec. 24 V. 4% amps. 3.95

Address Dep?t. RE » Prices F.O.8., Lima, Ohlo » 25%, Deposit on C.0.D.'s & Minimum Order $2.00

FAIR RADIO SALES

132 SOUTH MAIN ST,

LIMA, OHID
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TWEETERS

WIDEST SELECTION * BEST
VALUE » HIGHEST QUALITY

SINGLE UNIT TWEETERS

MODELS 4408, 4409—500
CYCLE TWEETERS: Recom
mended for highest quelity
reproduction systems fequir.
ing o law <rostover fre-
quency. Cebra shaped horn
results in perfect wide angle
distributian. Frequency re
sponte 600 to 15,000 cycles.
model 4408 hondies & watts
ond 4409 25 walts.

MODEL 4407 ADAPTER
MOUNTS 4401 TWEETER
IN ANY 12”7 CONE UNIT:
Canverts ony 12° cone
speoker into o wide.range co-
axiol reproducer in a few
minutes. Instaliation s ex
tremely simple ond rasults in
a dual speaker accupying 1
tle more tpace than the orig
inol cone speaker. Complete
with 4401 tweeter.

MODEL 4401—2000 CYCLE
TWEETER: An economical &
wott unit for converting ony
gaod 10:15” cone soecker for
extended response to 15,000
cycles. Wide Angle harn,
campact design and low
price bring excellent high
fidelity well within the poPu-
{ar price range.

DUAL TWEETERS

ﬁ MODEL 4402,

v w )

MODEL
4404: Model 4402 repro-
duces te 15,000 cycles. Crosss

ovet ot 2000 cps. Harizontal
dispersion 100°, Vertical 50°.
Hondles 12 wans. Compocr
detign maunis in ony rodia,
phono, or tpeaker cabinet.
Model 4404 incorparotes
4402 tweeter in hondtome
walnut cobinet complete with
high-pass filter and high fre-
ausncy volume control. Any:
one can instoll.

CROSSOVER NETWORES

MODEL 44035 HIGH PASS
FILTER: An stfective ond
economicol unit for prevent.
ing lows reaching the tweeter
unit. Contains high frequency
control to bolonce highs ond
lows. Cutofl trequency 2000
cycles

&

»

MODEL 4410, 4420 LC
CROSSOVER NETWORK:
Genuine LC trequency divid-
ers tor sogragating highs ond
lows. Not 10 be confused with
ordinory high-pass tilters.
Crossover frequencies: Model
4410 600 cycles, model £420
2000 cycles. Attenuotor <on:
M trals included and wired.
Wrile today for illustrated llterature
—address inquiries to Department D

LOUDSPEAKERS ¢ INC

A0 50, KEMSICO AW, WHITE PLAIME, M,

Question Box

HI-FI AMPLIFIER FOR RECORD!NG AND PLAYBACK

2 | have a disc recorder and play-
back unit manufactured by General In-
dustries Co. Please show o ditgram of
an amplifier wsing push-pull 6V6's
which | may use with this unit. Also
show how the speaker level can be«re-
duced for monitoring the recordings.

three common values of output and
voice-20il impedances when using a
crystal cutter. Values given in the
speaker-level columns of the tables are
in decibels below the recording level.
Values given in the tables were sup-
plied by General Industries Co.

"

(F)SEE FIGURES 283

Fig. 1—A 10-watt recording amplifier.

Is a volume-level indicator neccessary?
If 8o, what type shall I use?—M. V.,
Chicago, Ill.
A. The amplifier circuit is shown in
Fig. 1. Inverse feedback has been in-
cluded to improve the performance of
the push-pull pentodes. Adjust the 500,-
000-ohm feedback control to the point
which gives the minimum acceptable
output level when the microphone and
phono volume controls are at maximum.
Not knowing which type of cutter
you have, connections for magnetic and
erystal types are shown in Figs. 2 and

TABLE |

TO MOTOR E | 8.3V 2A-B5L7-GT7+B;8v8-2 7

A volume-level indicator is recom-
niended in the interest of good record-
ings. The level indicator for a magnetic
cutter may be a 1-ma d.c. meter having
a resistor and 1N34 or meter rectifier
connected in series with it across the

TABLE Il
Zl and 22 R R2 Speaker level -
H Zl and 22 Ri R2 Speaker level
(ohms) {ohms) {ohms) {decibels) o‘;::m) {ohms) | (ohms) (dccibels;
32|10 0.4 170 5 Eie TE 55
4.0 10 0.5 16.5 3.2 10 45| 120
X I 1.0 13.0 5.0 10 B 8.5
8.0 16 2.25 ) 60 15 8.0 1.0
) 8.0 I T 75
100 | 16 5.50 50 a0 o - g
= MAGNETIC CUTTER )
® I | PLY Al Z210a cutter terminals. The value of the re-
1 o— sistor should be selected so the meter
L’mu LEVEL INDICATOR reads 2 or 2.5 volts full scale.

mL CUTTER
vV,

L
":mm~sc£ TEXT

—
70 VOL LEVEL
NDICATOR-SEE TEXT

Fig.3—Crystal cutter input connections.

3, respectively. Table I shows the values
for shunting resistors for different vai-
ues of Z1 and Z2 when using 10-ohm
magnetic cutters as in Fig. 2.

Shunt the 47,000-ohm resistor in se-
ries with the crystal cutter in Fig. 3
with a .001-to .01-uf capacitor to boost
highs. Vary its value up to 250,000
ohms to boost lows. Table II shows the
values of R1 and R2 for fixed values of
attenuation in the speaker circuit for

www.americanradiohistorv.com

A 1,000-ohm-per-voit or better, 150-
volt a.c. meter can be used with the
crystal cutter. The average level will
probably run to approximately 100
volts: however, the best value can be
determined by making a few trial
recordings.

XTAL SET COIL DATA

9  The push-pull erystal receiver in
the November, 1949, issue works 8o
aell that I want to give it a try on the
shortwave bands. Please print winding
datu for coils covering from 550 ke to
approximately 15 me. I plan to use five-
prong, 1Y%-inch, plug-in forms.—S. S.,
Peru, 1.

A. The table gives the number of
turns and the approximate tuning
range of each coil. Experiment with
the number of turns on L1 to obtain
maximum volume.

Tuning range

(megacycles) L1 L2—L3 Wire size

0.656-1.6 40 110 32
1.5-4.5 16 36 24
4.0-15 b 11 18

RADIO-ELECTRONICS for
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Question Box

FM SET CONVERSION

2 I have e standard FM vyeceiver
which I wisk to convert for reception
in the 152-162-mc band. Please supply
coil winding data.—B. J, H., Birming-
ham, Ala.

A. Tuning components for these fre-
quencies are so critical that it is almost
impossible to supply winding data
which will prove useful in any one
circuit. It is possible to make your own
coils if you have a good grid-dip meter
or a high-frequency v.tw.m. and a
signal generator which covers the re-
quired range. You may be able to make
the conversion merely by removing
turns from the coils in the set.

With the grid-dip oscillator, prune
the oscillator coil until its range is
162.7 to 172.7 mc when connected across
the oscillator section of the tuning
capacitor. The antenna and r.f. coils
are adjusted to tune from 152 to 162 me.

If you use the v.t.v.m. and signal
generator method, connect the genera-
tor and a 270,000-ohm resistor in series
across the coil and tuning capacitor in
parallel. Connect the v.t.v.m. across
the combination. Close the tuning
capacitor and tune the signal generator
for maximum voltage on the meter.
Note the frequency, then make the same
test with the tuning ecapacitor open,
The two frequencies are the high- and
low-frequency limits of the coil and
capacitor combination. Vary the num-
ber of turns, the diameter, and spacing
between turns until you have the
desired tuning range.

If you want to try winding your
own coils, the antenna and r.f. coils
may consist of three turns of No. 12
tinned wire wound to an inside diam-
eter of 3% inch and spaced % inch
long. As a start, the oscillator coil may
consist of two turns of No. 12 wire
having an inside diameter of % inch
and a winding length of % inch. If you
use National XR-50 or Millen 69040
series coil forms, it will be easier to
adjust the inductance of the coils to
fit the tuning capacitors.

ELECTRONIC METRONOME
2 I want to construct an eleetronic
metronome but haven't found a circuit
I like. One was described in your Jan-
uary, 1947, issue but it emits clicks. I
want a tone or beep. I would also like

II7L7/M7 GT GT neow 25w

"'—!
"7‘”‘52 (z K-8k
—
1
ﬁ.*;l @ "é 47PM SPRR
s 1 -I
o l —
p— e
TOKE %= 200K 8 [y

¥

i}, BY
250/ 5w T

e '_’_l i"l [ ag
. 123¥i
fﬁ:lsﬁv -l 2‘9'\ I qh ?lgu
# W i/

E IR =05/600Y  RANGE CONT RANGE W

to incorporate a visual indicator. Can
you give me « simple circuit?—iv. S.,
Waukesha, Wis.

DECEMBER, 1950

“OUR SERVICE BUSINESS HAS
INCREASED CONSIDERABLY,
DUE TO THE INFLUENCE OF
THE RAYTHEON BONDED DEALER
PROGRAM™ ... says w s “Fla A

8 Customer confidence is the key to volume service business. The
RAYTHEON Bonded ELECTRONIC TECHNICIAN PROGRAM provides
this vital asset for Mort Farr, just as it daes for thousands of other
dealers who have adopted this exclusive Raytheon business builder.
Raytheon Radio and Television Tubes help, too, because Raythcons
are Right . .. for Sound and Sight! Every time a worn out tube is
replaced with 2 Raytheon, the service dealer gains another sacished
customer

What the Raytheon Bonded Program does for Mort Farr it can do
for you! Ask your RAYTUEON distriburor how you can become a
Bondeq ELECTRONIC TFCHNICIAN. .. how you can get your Teicvision
and Radio service backed by the bond thagcreates
customerconfidence in youand your work. [f you
qualify, it’s yours at no cost 1o you—the Bonded
Program is Ruytheon's Investment In Your Future,

RAYTHEON MANUFACTURING COMPANY

\WAR EQUIPMENT MAIL SALE\(
SAVE up to 70% on Electronic,

Radio, Mecharical Equipment!

A. This circuit is the metronome de-
scribed in the January, 1947, issue com-
bined with a4 vacuum-tube oscillator.
Large capacitors are connected across

the relay coil. As soon as these charge, | | ot home speimentes, lsborclorier schoely
the relay armature pulls down and cost. 100s of items including:

stays down until the capacitors dis- ® 2500-wott A.C Power Plants.. ... ..... sz1g.oo

charge through the 820-ohm resistor . %f;hi:':".".o‘.t"'é’.lc};;..'i'c' Timer ... 3:33
and the range control. Auxiliary con- * Meg-A-Lite Continuity Condenser f10-v -
vl e Tester .. . . ... .. e .
ta?ts on the xellay close the cathode cir- o Registor. Capaciter Asst. 4 1b 189
cuit of the oscillutor. If the beeps are . ci:iy Desk Talaphocn:a! b Ret o z.g;
2 . = e Photo Cell Light Control Kit
too long, insert a 500,000-ohm variable e Other bargo?ns—Compressnrs Paint Spray

resistor at A, then adjust it for the
desired effect.

The neon lamp across one side of the
primary of the output transformer is
the visual indicator. It may be neces-
sary to place it across the entire wind-
ing.

Guns, Engines, Pumps, Tools, etc.
18 yrs. in business in Lincoln. Sotisfaction Guar,
We prepay all shipments,
Card brings catalog. 1000s bargains,

BURDEMN SALLS COMPANY
843 'O'' St,, Lincoln. Nebr.
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IT'S A DISC RECORDER ;.
* »

. ; 4 '_ I¢'s GENERAL INDUSTRIES' latest

sound reproduction triumph

MODEL 250
TAPE-DISC Recorder Assembly

* Records on tape

Here’s a fast-moving money-maker that’s load-
ed with all the features a home-recording en-
thusiast could ask for. It records on tape or
disc . . . records from tape to disc or disc to
tape . .. makes possible a solid hour of selected
uninterrupted entertainment.

% Records on dises

#* Plays back bath

Representing years of development by General
Industries — oldest name in the phonomotor
field—the Model 250 contains many design
innovations, including foolproof operating
features that anyone can understand.

Comprehensive, easy-to-understand service
manual is included with each Model 250 unit.
Included in manual is a suggested amplifier cir-
cuit as well as a complete amplifier parts list,
New catalog sheet, describing all of the Model
250 recording and playback features will be
sent upon request. Write for your copy foday.

* Plays any T8
R.P.M. Racard

{*) when sonnected with
the proper amplifier.

The GENERAL
DEPARTMENT C

TWIN-TRAX* TAPE RECORDERS

THE “Fringe Areo TV"
Reference Book

TV signal propagetion, evaluation of
TV ontenna, making o TV signal sur-
vey, types of masts and fowers and
v ded 1] practices.
Fvli data on rhombics, how 1o use
opan-wire feed line, how to eliminate
ghosts, minimizing feding, TVI, etc.

Sy W. W. Smith ond R, L. Dowley

=
designec e ENGINEER v mics_J

A (OMPLETE SERIES

. of high-fidelity, dependable tape
recorders—from transport mechonisms to
highly specialized instruments, including
the one YOU want. Write foday for cata-
log 5101. Includes ALL technical specifi-
\ cations and direct factory prices.

AMPLIFIER CORP. of AMERICA '

J9E-10 Broadwoy, New Yark 13, N. Y.

Tredemack Reg

www.americanradiohistorv.com

INDUSTRIES Co.
ELYRIA, OHIO

BETTER TV RECEPTION

Question Box

|  SHORTWAVYE CONVERSION

? [ am interested in using the stmpli-
fied shortwave conversion described on
page 124 of the January, 1950, issue,
but I eannot work out values for the
ghortwave coil and the frequency to
which the receiver must be tuned for
| reception of a 2490-kc signal. My re-
ceiver has a 262-kc¢ i.f—L. W. 8.,
Buena Park, Calif.

A. Your receiver should be tuned to
‘852 ke as found by the formula

F1-F2
| 2

| where F1 is the frequency of the short-
wave station and F2 is the i.f. of the
receiver.

You may use an antenna coil con-
sisting of 25 turns of No. 28 wire close-
Iwound on a ¥%-inch form. This winding
may be shunted with a single-section
365-upf capacitor or a small trimmer
of the same value. The primary of the
antenna coil may have approximately
18 turns of No. 28 or smaller wire
wound over the grid winding. Because
'of the short antenna used on auto
radios, it may be necessary to experi-
ment with the number of turns on the
primary to get optimum performance.
You may get good results by tappiny
the grid coil at a few turns above the
grounded end and connecting t' = an-
{tenna to the tap through a 1.0—ppf
blocking capacitor.

F2,

SURPLUS CRYSTALS

2 | purchased a flock of swrplus
| erystals which were marked with chan-
nel nummbers between 0 and 79 an’
frequencies ranging from 20 to 27.9
me. [ want to use some of these in «
10-meter transmitter but can’t get anr
of them to take off in uny of the wsual
oscillator circuits., I've tried them in
oscillators having circuits tuning ax
low as 2 me without any luck. A friend
tells me that these rocks are from the
BC-604 but 1 can’t get any dope on it.
| —E. K. W., Bronx, N.Y.

[ A If the crystals are from the BC-
604, they will probably be in FT-241
holders marked Western Electric on
the bottom. To get the fundamental

| NIVAC

frequency, divide the frequency marked
on the erystal—the cutput frequency—
by 54. The fundamentals of these units
lran‘ge from 370.370 ke for channel 0
to 516.667 kc for channel 79.

The basic circuit of the oscillator in
the BC-604 is shown in the diagram.
We’ll bet that this one will put your
rocks to work. They may even work in
the average Pierce oscillater circuit if
you replace the usual 2.5-mh plate
choke with a choke of 6 or 10 mh.
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ASSURED BY
PRECISION PARTS

Wherever required, the finest quality
1% ceramic resistors are supplied. These
require no aging and do not shift. No
matching of common resistors is re-
quired. You find in Heathkit the same
quality voltage divider resistors as in the
most expensive cquipment.

The transformers are designed especially for the Heathkit unic. The
scope transformer has two clectrostatic shiclds to prevent interaction of
AC fields.

These transformers are built by several of the finest rransformer

companies in the United States.
Zlsed BY LEADING

MANUFACTURERS

Leading TV and radio manufacturers use
hundreds of Heathkits on the assembly
lines. Heathkit scopes are used in the
alignment of TV tuners. Impedance
bridges are serving every day in the
manufacture of transformers. Heathkit
VTVM’s are built into the production
lines and rest benches. Many manufac-

turers assemble Heathkits in quantity for their own use thus keeping
purchase cost down.

F1PORT AGINT

et 7he HEATH COMPANY
...BENTON HARBOR 20, MICHIGAN

CABLE ARLAD.N Y.

DECEMBER, 1950

-

L ! ' g s
. \ _E
\ MAL g\ON
Hodere s1Y1L1ING or FECEOT s Complete kK115 WiTH
KITS THAT MATCH o LusoN ° . PARTS THAT FIT...
R

Heathkirs are styled in the most modern man. - GR\GSB y “ES\51° \ When you receive your Heathkit, you are as-
ner by leading industrial stylists. They add BRAD g sured of every nccessary part for the proper
beauty and utility to any laboratory or service A\_\,EN' '(\)BE N\ opcration of the instrument.
bench. There llls a complete !finc of Hc}uhkit L \ Aty " Beautiful cabiners, handles, two-color pan-
instruments  allowing a uniformity of ap- eRA tR els, all tubes, test leads whese they are a
pecazance. ) : . ® GEN NSFO"‘M \ necessary part of the instrument, quality rub-

An attractive service shop builds a fecling A ber line cords and plugs, rubber feet for each
of confidence. Many organizations have stan- c\.\\(. 1&0\5 instrument. all scales and dials ready printed
s;;;:ggga?{r;)ic:;:hkus providing uniform ser- \ ® N-“lP-\-p‘ and calibrazfcd. Every Heargkli,t is lIlO lY 60 Cy.

1 . power tranformer opcrated by a husky trans-
I TS o R i P o M s el e o
7 arge it - V) 250 \ kit chassis are_precision punched for ease of
benches is limited and the size of H.ea(th in- . G 15 ) assembly. Special engineering for simplicity
struments is kept as small as is consistent with SOCKE of assembly is carefully considered.
good enginecring practice. C\Nc\'\ \
L ]

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE

Quality Line of

TEST INSTRUMENT KITS

INSTRUCTION
MANUALS

\ Heathkit instruction manuals contain
complete assembly dara arranged in a
step-by-stcp manner. There are pic-
worials of each phase of the assembl
drawn by competent artists with detail
allowing the actual identification of parts. Where necessacy, a separate
section is devoted to the use of the instrument. Actual photos ate in-
cluded to aid in the proper location of wiring.

Plsed BY LEADING
UNIVERSITIES

Heathkits are found in every leading
university from Massachuserts to Cali-
fornia. Students learn much more when
they actually assemble the instrument
they use. Technical schools often in
clude Heathkits in their course and
these become the property of the stu-
dents. High scheols, too, find that the
purchase of inexpensive Heathkits allows their budget to go tauch
further and provides much more complete laboratories.

www.americanradiohistorv.com
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Pew \NEXPENSIVE MODEL S-2

ELECTRONIC SWITCH AKIT

n with your oscilloscope
s at onge — S€€ both

Twice as much fu

_ observe two tracc
d output traces 0
ly you can control t
h trace sqpamcl
hem for compari
observation — 0
All operation el

king for intermit
se shift and ot

her defects show

So inexpensive =

e used as squarc

wave genetator ove

ated comes com
inct and all part
beside the scope. Be
joy it immensely.

4 ROCKE INTERNATIONAL CORP.
T2 E, 40rn 3T
NEW YORK CITY (%)

...BENTON HARBOR 20,

* New AC and DC push-pull amplifier.
% New step attenvator frequency compensaied input.
* New non frequency discriminating input control.

* New heavy duty power transformer has 68% less magnetic
field.

* New filler condenser has separate vertical and horizental
sections.

% New intensity circuit gives greater brilliance.

% Improved amplifiers for better response useful 1o 2 megacycles.
* High gain amplifiers .04 Volts RMS per inch deflection.

* Improved Allegheny Ludlum magnetic metal CR tube shield.

% New synchronization circuit works with either positive or nega-
tive peaks of signal.

A New extended range sweep circuit 15 cycles fo over 100,000
cycles.

% Both vertical and horizontal amplifier use push-pull pentodes
for maximum gain.

The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best
buy. No other kit offers half the features — check them.

Measurc either AC or DC on this new scope — the first oscilloscope
under $100.00 with a DC amplifier.

The vertical amplifier has frequency compensated Step atenuator input
into a cathode follower stage. The giin control is of the non frequency
discriminating t(ype — accurate response at any setting. A push-pull
pentode stage feeds the C.R. tube. New type positioning control has
wide range for observing any portion of the trace.
The horizontal amplifiers are direct coupled to the C.R. tube and may
used as cither AC or DC amplifiers. Separate binding posts are
provided for AC or DC.

The multivibrator type sweep gencrator has new frequency compen-
satjon for the high range it covers; 15 cycles 1o cover 100.000 cycles
The new model 0-6 Scope uses 10 tubes in all — several more than
any other. Only Heathkit Scopes have all the fcatutes.

New husky heavy duty power transformer has 509 more laminations.
It runs cool and has the lowest possible magneric field. A complete
electrostacic shield covers primary and other necessary windings and
has lead brought out for proper grounding.

The new filter condenser has separate filters for the vertical and
horizontal screen grids and prevents interaction between them.

An improved intensity circuic provides almost double previous bril-
liance and beuer intensity modulation.

A new_synchronization Circuit allows the trace to
with either the positive or negative pulse
observing the complex pulses encounteres
The magnetic alloy shield
and uses a special meral
applications.

- to be synchronized
, an impoftant feature in
d in television servicing.
supplied for the C.R. tube is of new design
developed by Allegheny Ludlum for such

The Heathkit scope cabinet is of aluminum alloy for lightness of
portability.

The kit is comg!mc. all tubes, <abinet, transformet, controls, grid
screen. tube shield, etc. The instruction manual has complee

step-by-step assembly and viceorials of every section. Compare it
\(\g}lh asl(l)tﬁ’hers and you will buy a Heathkit. Model 0-6. Shipping
t, S.

MICHIGAN

RADIO-ELECTRONICS for
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Heew 1957 + + MODEL V-4A

Healtlhkit

HAS EVERY EXPENSIVE

* Higher AC input impedance, (greater than 1 megohm at 1000 cycles).
* New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600
ohm source).
* New accessory probe (extra) extends DC range to 30,000 Volts.
* New high quality Simpson 200 microampere meter.
* New %% voltage divider resistors {finest ovailoble). ; o H’ e =
* 24 Complete ranges. ey s =
* Low voltage range 3 Volts full scale (V3 of scale per volt).
* Crystal probe {extra) extends RF range to 250 megacycles. ADd, & ’
* Modern push.pull electronic voltmeter on both AC and DC. o< bea = g
* Completely transformer operated isolated from line for safety. AL Onms 2y oy X100 'I’??:oo
* Largest scale ovailable on streamline 4%2 inch meter. o ::"’ :
* Burn-out proof meter circuit. i Ry
* isoloted probe for dynomic testing no cirevit loading. Cormo) i
* New simplified switches for easy assembly, < LS
e A3 onms (It EE

— =@ §
Wew ———) |/
Low PRICE 5235.0 )

The new Heathkit Model V-4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes — think of it, all in one
electronic instrument more useful than ever before. The AC voltmeter is so flac and extended in its response it eliminates the need for scparate
expensive AC VIVM's. 4+ or — db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter
scale for quick FM alignment.

There are six complete ranges for each function. Four
functions give rotal of 24 ranges. The 3 Volt range allows
33156, of the scale for reading one volt as against only
20% of the scale on 5 Volr types.

The ranges decade for quick reading.

New 149 ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipment selling for thou-
sands of dollars. The entire voltage divider decade uses
these 15 9% resisrors

Yoo 30,000 voir pc

PROBE K7

Beautiful new
red ; 3 : .
voltage prohe. lncr':-';ge}’ j?f,:;uplasn_c high

to 1100 0"V,
o megohms reads 30,000 Vt;ﬁ: ':-:

New 200 microampere 435" streamline meter with Simpson ,3{ Volt range. High inpur impey
quality movement. Five times as sensitive as commonly mlmmm'm“m loading of wea) ':{" ance
d 1 MA merers 8¢s. Has large plascic cvision
s en hetween handle gl pol€ ifSulacor rings
safer and poine f{or maximum

Shatterproof plastic meter face for maximum protection.
Both AC and DC voltmeter use push-pull electronic volt-
meter circuit with burs-onst proof merer circuit.

Electronic ohmmeter circuit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
internal 3 Volt battery. Ohmmeter bartteries mount on the

S Omes complete wih PLSs

No. 33
p,obz ,gg'H’Sh Voitage

3'ppping We. $550

type

chassis in snap-in mounting for easy replacement.

Veliage ranges are full scale 3 Voles, 10 Voles, 30 Voles,
100 Volts, 300 Voles, 1000 Volts. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measurements. Negli-
gible circuit loading. Gets the accurate reading without
disturbing the operation of the instrument under test. Kit
comes complete, cabinet. transformer, Simpson meter, test
leads, complete assembly and instruction manual. Comparc

Heathiiir
RF PROBE k7

ggi')stz;wg::g&efmbe ll(c)ir extends range 1o
with all” pares, crysal, comes compleie
mlzle and PLSs type
: 3
No. 309 RF pry| $550 :

be Kk
IE.K"

hipping Wr., |

it with all others and you will buy a Heathkit. Model V-4A. s
Shipping Wt., 8 Ibs. Note new low price, $§23.50 _‘

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE

E2P04T aGTwT

ROCKE INTERNATIONAL Coee. [
I:l. 40th 37,

HEATH CoOMWM
... BENTON HARBOR 20, MICHIGAN

CITY 1a)
P

DECEMBER, 1950
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Shipping Wt., 16 lbs.
3 g [

#
CONDENSER

Ouly

New simplified circuit for easy calibration and assembly.
New 2 band built-in marker covers 19 to 75 M.

New dual spider sweep moter for long life.

New blanking circuit gives base line for better alignment.

New standby switch keeps instrument ready far instant use.

* % % % 3 % 3

the speaker frame assuring 1
sweep motor s been simplified for casy alignment.

The variable master oscillator covers 140 to 230 Mc. thus giving high output fundamentals

where they are most necded. Low band coverage 2 Mc. 10 90 Mc.
A ncw step attenuator provides exeellent control of output.

Planetary 6 w0 1 drives on both oscillator and marker provides smooth casy control scttings.
A standby position is, provided making the instrument always instantly available.

Horizontal sweep voltage with phasing control is provided. No other sweep generator under
$100 00 provides all these features — comes complete with instruction manual. Model TS-2.

\
NEW Fearhbire

SIGN A

AND UNIvE
TEST SPEAKER SKA:#

*1950

New variable oscillator gives high output fundamentals on high TV band.

New 6 1o 1 slow speed drive on both master oscillator and marker tuners.

The new Heathkir TV Alignment Gencrator incorporates the new developments required for
modern TV servicing. An absorption marker circuit covering all possible IF ba |
scveral of the RF bands. The new blanking circuit provides a base reference line which is
invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in

ing beaer alignment and long life. The nmounting of the speaker

nds and even

d cransformer o ancl, (€
Volts PI9¥R50 v. 60 cyele ca\l‘:“g';da‘:“ y an

s 50 ) 764&'«161-
( I : g;?: Tc;asf'ivi'y
‘. | impez:n::sc' of speaker
76“““ | ® ;zsr’sy:v;ic’;:phones ond
% ® Test i
o Power ,':,c':g:iifun:m pussh.-::”. e =
® Tq\"z::res jeakage: The pul. i
: C:Etks Pqpel—muu' s :;(t'f:’hk" iy
o ollows sigpa) lrr D A
o Bridge vPe ‘:;iw . d 000 nome P, q”"')"’?“'nmmm :
e Magiceve former operated. 1 MFD 10 5 W ¥
110 V. transformel nge of 0 he pancl. NO
o All seales or:spo condensers ovlel;“ ri‘\: '“ d direct f“’c:n:ienscr chccﬁ‘(%
Checks 3:\‘ :‘:‘}cada ble s 1?‘{‘5“'1\1 "\.R:S voltage for o ll\ 0%
E}l'llf)\\lqs O M\i‘-\-::‘\ﬂ.sc test an‘d :n;‘fz“-‘ m‘ymslcll’:(v-uh rectiy
can gead. A wet fact ctated COMPET 4 and 3
- one od. Measures P 1 ‘l!'.ausc_ Model

cabinet, €
and J 3 ye (U . 10N
her and nmg&:;, dewaited instruet
other parts 7 Yos.

Heathkil”

Peatures.
Sockets for every modern tube — blank for
new types. far all types.

Fastest methad of testing tubes — saves time

TUBE CHECKER KIT

Gear driven roller chart gives instant setup

Tests cach element separately for open or

= mikes more profit.
Rugged counter type hirch cabinet.

short and quality.
Beoutiful 3 color meter = reads

good-bad

and line set point,

SWItC]

Your Heathkit Tube Ch

every feature you need w0 scll tubes properly. The most mod

Test ‘y;our tubes che modern way — dynamically — the simplest, yer fastest and surest method — your Heathkit has a
for cach tube element and measures that element ~— po chance for open or shorted clements slipping by, all the
advantages of the mucual conductance type without the slow cumbersome time consuming scrups.
neeker has all che features — beautiful 3 color BAD-GOOD meter — complere selection
of voltages — roller chare listing hundreds of tubes including the new 9 pin miniacures — fAinest quality Cencralab lever
switches for cach element — high grade birch counter type cabinet — continuously variable line adjust control —
ern type tube checker with complete protection against
obsolescence. The best of parts — rugged oversize 110 V. 60 cycle power transformer ~— finest of Mallory and Centralab
switches and controls, complete set of sockets for all type tubes with blank spare for future types. Fast action brass gear
driven roller. chart quickly locates the settings for any type tube. Simplified switching cuts necessary testing time to
minimum and saves valuable service time. Shore and open element check. Simple method allows instant setup of new

tube types without wairing for factory data. No matter what the agran

operate. Model TC-1 Shipping Wi, 12 lbs.

of tube el

e o ; . the Heathkit flexible
switching arrangement casily handles it. Ordee your Heathkit Tube Checker Kit today. Sce for yourself chat Heath again

saves you two-thirds and yet reraing all the quality — chis tube checker will pay for iself in a few weeks — beteer
assemble it now, Complete with instructions — piciorial diagrams — all parts — cabinet — ready o wite up and

122081 4CINT

ROCKE INTERNATIONAL CORP.
1y £, 40N ST
NEW YORK CITY (1e)

antt amiad.w Y.

... BENTON HARBOR 20,
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NEW 1951

Sinai- SIGNAL GENERZ

Features

#® Sine wave audio modulation.

@ Transfarmer operated far safety.
® Extended range 160 Kc. to 50

® Calibrated harmanics to 150 megacycles.
megacyctes fundamentals. ® New externol modulation switch.
& New step ottenuctor output. ® 5 to 1 vernier tuning for accurote
® New miniature HF tubes. settings.

A completely new Hcathkit Signal Generator Kit. Dozens of improvements. The range on
fundamentals has been extended to over 50 megacycles; makes this Heathkic ideal as a
marker oscillator for T.V. New step attcauator gives controlled outputs from very low values
w high ouwrput. A continuously variable control is used with cach step. New miniature
HF tubes are required for the high frequencies covered.

ses 6C4 master oscillator and 6C4 sine wave audio oscillator. The set is transformee
operated and a husky selenium reciifier is used in the power supply. The coils are precision
wound and checked for calibration making only one adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available for

external audio testing. Switch provided allows the oscillator to be modulated by an external
audio oscillatl;)r for Adclity testing of receivers.

best bu

y — think of all the fcatures for less than $20.00. The entire coil and tuning assembly
are assembled on a separate curret for quick assembly — comes complete — all tubes — cabinet — test
leads — every part. The instruction manual has step-by-scep instructions and pictorials. 1t's casy and
fun o build a Heathkit Model SG-6 Signal Generator. Shipping Wrt., 7 1bs. ®

wave-
Either sine of square

s qge crcuil.
Stable RC b";:,non cyeles-
o distortion:

Covers 1010
Less than e

Audio Gener

Hcathkﬂ

uality Bn;
4 dley A
f fac- rectifigy, YAc
Hundreds © speaker mManys ® Muliigy,,;
by . h‘y ri Ying p,
ators are us ro()E of their qud 5 A';""QGS. YPe obhmg
wrers—dehinite ’ The added feature fhe

10. tonv,,,.,~

l:':"-iioo-l,o 'e."'(;ggsbesl
e s )

mater, Qualipy, 3~ buﬂl-,‘,, olts

bility- el 50
and depend:,lave opens up A0 enl”‘:‘i s
f square W L sting Uses @
° field of amplifief € ¢
new

condensens 19

: agtruction s‘?rupr“"""" Doreapy
§ parts: 4 B8 L\ cased filter 4 detailed inStr st ojex,{F Studenrs, OLE0hm.mipy;

b gistors, MW A7 1 rated pancd 20C°C 50 SKIPPINE oy tricians, o 13dio sery,
calibrating ICS tubes Comp‘etc‘y e t “scful kits. fode! ACCuracy et

18 ! d mos
COﬂdc“sc T

One of ©
maﬂ\]iﬂ-

bs.
Wit., 121

BATTERY ELIMINATOR KIT

Peatured
® Provides voriable DC voltage for all checks.

® Voltmeter for accurote check.
® Locotes sticky vibrators-intermittents.

® Has 4000 MFD Mallory filter for ripple-free voltage.

Even che smallest shop can afford the Heathkit Batery Eliminator Kir. A few z2uto radio repait jobs will
pay for it. It’s fast for service, the voltage can be lowered to find sticky vibrators or raised to ferret out
intermitcents. Provides variable DC voltage 5 10 714 Volts at 10 Amperes ¢ontinuous or 15 Amperes intcr-
mitrent. Also serves as storage battery charger. Ideal for all auto radio testing and demoaserating.

— A well filtered rugged power supply uses heavy ducy selenium rectifier, choke
input fileer with 4,000 MFD of clectrolytic filter for clean DC. 0-15 V. volt-
s meter indicates output which is variable in eight steps. Easily constructed in

a few hours from our instructions and diagrams — beteer be equipped for all
types of service — it means more income. Model BE-2, Shipping W't., 19 [bs,

13 & a0th §T.
NEW YORK CITY (18)
CANE, ANLAD-MLY.

‘+.. BENTON HARBOR 20, MICHIGAN ' '
DECEMBER, 1950
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Get set for 4 677””/

If youre o RECEIVER MANUFACTURER

your set is ready to deliver, with @ Thomas
tube.

If you're o TELEVISION SERVICEMAN

you're prepored to send those use-worn receivers back into the gome fresh ond
rarin’ to go, with a Thomas tube,

If you're o JOBBER OR DISTRIBUTOR

you're stocked to meet servicemer’s increasingly heovy demands for the
fastest-moving tube in the game, with Thomas tubes.

.

9

For, business-wise ond performance-wise, “Action” in television
picture tubes demands Thomas — the strongest tube
in onybody's line-upl

THOMAS ELECTRONICS, Inc.

118 Ninth Strcet

Passaic, MNew Jersey

CHOICE

TWIN-TRAX®
EVERYWWERE TAPE
e RECORDER

Availgble to you direct from the factory ot sevings
that moke TWIN-FRAX the only professional-type re-
corder in the popular-price field. More Ihan o dozen

FOR EITHER EDITION ol gt iy model variations for portability, long-play, cantiny-
other. ous operation, efc. For o better tape recorder that

53 00 By moil, $3.25 postpoid. Foreign $3.50. combines professienal quality with operating ease
AT YOUR F A ORITE DEALER and trouble-free construction, it's TWIN-TRAX. Write

today for complete litercture.
MAIL FROM

NGANEERS

IN TWO EDITIONS -
ENGINEERS

RADIO HANDBOOK
=

11TH E0ITION: The stondard work on

proctical ond the oretical aspects of
all radio communitation,

VY2TH EOITION: Detolled construction
ol Intermation on o weotth of rodio

tommunltotion equipment; all
brond-new.

BOTH thess top-notch bocks are o
necessity for everyons Interested
in rodlo communicotion. Thare i

OTrade Mark Regisiered

g- o D";c/;_"i'

Liu ) vED
1305 KENWOOD ROAD, SANTA BARBARA. CALIFORNIA

398-10 Broadway ® New York 13, N. Y.

wWWwWwW.americanradiohistorv.com

Awmpuirizr Corp. oF JAMERICA

Try This e

OUTPUT INDICATOR

A sensitive output indicator for use
when aligning receivers can be con-
structed with a minimum of time and
parts. As shown in the diagram, it con-
sists of a small PM speaker and output
transformer mounted on a small base
which can be placed close to the speaker
in the set being aligned.

OUT TRANS

T0 L0 RANGE AC VTVM Z:26 TO 3K %Il
= din

32.n 4'PM PR

Connect a low-range v.t.v.m. to the
terminals and use it as the output indi-
cator. With the meter set to the 0.25-
volt a.e. range, the signal from the test
oscillator can be turned low enough to
prevent the set's a.v.e. from operating
and broadening the output peaks.
W. M. Finley, Jr.

HANDY SERVICING TOOL

One of the biggest headaches in radio
servicing is the job of realigning serap-
ing plates in a variable capacitor. In
trying to straighten a bent plate by
usual methods, adjacent plates may be
bent and the technician finds himself in
a vicious circle.

SWEATED TOGETHER WITH SOLDER

*i bee”

An old-timer gave me a simple jig
which does the job miraculously. Two
double-edged razor blades are soldered
together at one end with a l4g-inch
overhang as shown. When the blades
straddle the suspected plate, they make
a tight width gauge on either side with-
out undue pressure on adjacent plates.
The jig can be held in the hand, needle-
nose pliers, or fastened to the end of
a small rod.—William R. Brown, Jr.

REPAIRING VOLUME CONTROLS

Here is a simple method of removing
the C-rings or retaining collars, used
in rotary switches and potentiometers,
without gouging a hunk out of your
thumb.

g VOLUME CONTROL

DRILL SWALL HOLE HERE

N°I0 SEWING AwL BLADE

Drill a small hole in the shaft close
to the retaining ring as shown in the
drawing. Slide a prying tool under the
ring and lift it out. A shoemaker's No.
10 sewing awl blade is an ideal tool for
the job. Its shape and sharp point make
it a handy tool for cleaning up solder-
ing lugs and socket pins.—Frederick
Box
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#630Chassis StilltheBestin TV
NOW ... More Outstanding than Ever!

KNOWN MFR « « « LICENSED BY RCA

envine RCA
ARGE POWER
DOUBLE

En%ionnred in strict adhoronce to th-
3630 plus ADDED FEATU
TRANSFORMER . . . VOLTAGE R
PULSE KEYED AGC . . . UNIVERSAL MOUNTING
BRACKET . . . 70° DEFLECTION YOKE. _

A NEW 3(-TUBE SUPER DELUXE EDITION

DESIGNED FOR THE 20” RECTANGULAR
NEW LATEST TYPE PICTURE TUBE

Delivered (as pictured) complete
ready to play with all tubes, hard. $ 97
ware, knobs and large 8° PM 87'

1 66.49

speaker (less CRT)
SAME 20"—31-TUBE SUPER DE-
LUXE KIT Major parts mounted
and aligned complete (less CRT)
] 39.62
STANDARD GUARANTEED PICTURE TUBES

16"—=31-TUBE DELUXE CHASSIS,
READY to pIu* in and play, com-
plete {less CRT)

10” or 12Y2” 30-TUBE STANDARD
KIT Unassembled, incl. instructions,
complete (less CRT)

20DP4A — (Rectangular Black) ............ $74.89
19AP4A — (Round Metal Black) 64.74
19CP4A — {Round Glass Black) . 64.74
17RP4A — (Rectangular Black) . 46.78
16RP4A — (Rectangulor Black) 39.63
16DP4A — {Raund Glass Block) . 39.63
16AP4 Round Metal) .. .... 38.14
14LP4 Rectanqular Black) .. 31.38
12LP4A — (Rouvnd Black) ........... 28.72
10BP4 — (Round) .... . .. ... 22.46

TV PARTS FOR #1630 IN GOMPLETE SETS

VIGEO AND L.F. KIT (19 items).......... 7.84
ELECTROLYTIC CONDENSER KIT {5)... 7.37
TUBULAR CONDENSER KIT (37).... . .. 4.28
CERAMIC CONDENSER KIT (28) ..... 3.37

MICA CONDENSER KIT (1| condensers} 1.38

CARBON RESISTOR KIT (107 cesistars} 6.98
WIREWOUND RESISTOR KIT (4 resistors) 2.3
OCTAL WAFER SOCKET KIT (13 sockets) .72
MIN. WAFER SOCKET KIT (10 sockets) .63
MIN. MOLDED SOCKET KIT (2 sockets) .22
COMPLETE SET OF GOLD KNOBS. ... ... 2.49

B
KIT (I8

BRACKET AND SHIELD items) 8,63
TERMINAL STRIP KIT (19 steips)....... .59
VARIABLE CONTROL KIT {9 controls) . 5.83
VOLTAGE DOUBLER PARTS
LUCITE SUB-CHASSIS, formed & drilled.. 2.49

3 - 20K H.V. FILTER CONDENSERS, set.... 2.22

RESISTORS, set of 7...................... .98
TUBULAR & MICA CONDENSERS, set of 3 46
TERMINAL & WIRE STRIPS & CLIPS... .. .48

{Add the doubler systerm to the standard 630 circuit
with these ports plus the 18” bracket kit, the plastic
sleeve ond ring o IB3 and 211T5. Easy to follow
instructions included)

FREE—WITH ORDERS OF $10 OR OVER

630TV Circuit Diagram with Modifications
Hints for Bettér Performance on your 630TV
lllustrated Television Conversion Manual
Pulse Keyed Type AGC Cirguit Diagram

RMA Haondy Resistor and Mica Code Charts

9

#630 TV PARTS...TOP QUALITY...LOW PRICES
FOR KIT BUILDERS, REPLACEMENTS AND EXPERIMENTERS

The following television parts list comprises all the components needed to
build the famous #8630 television chassis plus added features. PRICES UN-
LESS MARKED PER SET ARE PPER ITEM. Parentheses indicate amounts of
parts needed inlots of two or over. THE PRICES SPEAK FOR THEMSELVES.

RCA FRONT END TUNER. compl. w/tubes.. $22.49
STANDARD TURRET TUNER, com. w/tubes. 22.49
ESCUTCHEON PLATE, for either tuner .. .. .69
COMPLETE SET OF KNOBS, incl. decals. . .98

COMPLETE SET OF KNOBS. (Gold} "' 2.49

POWER TRANSFORMER, 295ma. 201Té 9.97
VERTICAL OUTPUT TRANS. 20472 2.69
VERTICAL BLOCKING TRANS. 20872. 1.32
HORIZONTAL OUTPUT TRANS. 21ITI 2.47
HORIZONTAL OUTPUT TRANS. 21I1T3 .  2.98
HORIZONTAL OUTPUT TRANS. 21T ... 3.98
FOCUS COIL, 247 ohms, 202D1. 2.29
FOCUS COIL, 470 ohms, 202D2 3.42
DEFLECTION YOKE, 60° 201DI1 2.97
DEFLECTION YOKE, 20601 . 3.98
SOUND DISCRIMINATOR TRANS. 203K1. .. 1,12
1st PIX L.F. TRANSFORMER, 202K2. .. 1.08
2nd PIX I.F. TRANSFORMER, 202K3. 1.08
Ist & 2ad SOUND L.F. TRANS. (2} 201K| 1.02

HORIZONTAL DISCRIM. TRANS. 208T8. 1.49
FILTER CHOKE, 62 ohms .................. 1.47
CATHODE TRAP COIL, 202K4 1.08
WIDTH CONTROL COIL, 201R| 44
WIDTH CONTROL COIL, 201R4 .48
WIDTH CONTROL COIL, keyed AGC .79
HORIZONTAL LINEARITY COIL 201R3 .39
HORIZONTAL LINEARITY COIL, 201R5 . .49
3rd & 4th PIX COILS, (2} 202L1 ea. .39
FILAMENT CHOKES, (5) 204L1 eo. .09
VIDEO PEAKING COII. 203L1 .. .18
VIDEO PEAKING C 20312 . .18
VIDEO PEAKING COILS. (2) 20313 en. A8
VIDEO PEAKING COILS, {2) 20314 ea, .18
IONTRAP BEAM BENDER, (single) 203D 79

IONTRAPBEAM BENDER, (double)203D3 .98
AUDIO OUTPUT TRANSFORMER {46X&) .
HV RECTIFIER, SOCKET ASSEMBLY, sinqle
HV RECTIFIER, SOCKET ASSEMBLY, double 1,37

HV KINESCOFE LEAD, with C|ID b oonoono o .39
TV &’ LINE CORD, with both plugs ....... .29
INTERLOCK SAFETY CONNECT (i {input} a7

VARIABLE CONTROLS

PICTURE & SOUND, 10K ohms | meq. & switch 1.14

VERTICAL & HORIZ, 50K ohms ! meg....... 1.04
BRIGHTNESS CONTROL, 50K ohms........... .44
HORIZ. CENTERING, wirewound, 20 ohms.... .57
HEIGHT CONTROL, 25 megohm ... ...... .. .48
VERTICAL LINEARITY, 5000 ohms ........... .44
VERTICAL CENTERlNG wirewound, 20 ohms .96
FOCUS CONTROL, wlrewound 1500 ohms.. .. .98
HORIZONTAL DRIVE, 20K ohms .. . ... .44

MICA CONDENSERS—85°C Operation

270 MMFD — 500 w.v. (7} .. . . ... ea. .12
390 MMFD — 500 w.v, ... .. ........ A2
470 MMFD — 500 W.V. A2
680 MMFD — 500 W.V. - .16
4700 MMFD — 500 W.V. .. .29

ELECTROLYTIC CONDENSERS—385°C

40/10/80MFD — 450/450/150 VOLTS......
40/40/10MFD — 450/450/450 VOLTS.
B80/50MFD — 450/50 LTS........
40/10/10MFD — 450/450/350 VOLTS
20/80MFD — 450/350 YOLTS
250/1000MFD — 10/46 VOLTS.

TUBULAR GDNDENSERS—85°C

.002 - 600V .005 - 400¥  (3)eo.
.0025 - 600V {Z)ea. .09 (5)ea.
.004 - 600V 1| .015 =400V (2)eq. .1
.005 - 600V A1 1 .05 -400¥  (S)ea.
.01 =800V {2lea..12| .1 —400V (2)ea.
.05 =600V (6)eo..15 | .001 - 1000V .. ..

A - 600V . .17 | .004 = 1000V {2)ea. .1
.25 - 400V {2)eq..21 | 035 -1000V ...

.05 - 1000V . .18

CERAMIC CONDENSERS

10 MMFD, 0% Toleronce .
51 MMFD, 10% Tolerance .
56 MMFD, 19%, Tolerance .
82 MMFD, 109 Tolerance {2} .......
1200 MMFD, not less than rated capa
1500 MMFD, not less thon rated capacity (21) ea.
6800 MMFD, not less than roted capocity.......

PUNCHED CHASSIS PAN, cadmium plated $4.87
630-KIT, screws, nuts, rivets, washers 1.69

HI VOLTAGE CAGE ASSEMBLY, complete  3.73
VOLTAGE DIVIDER SHIELD & COVER, . 1.79
ELECTROLYTIC COND. SUB-CHASSIS.. .. .94
SOUND DISCRIMINATOR SHIELD... Lo W9
TUBE CRADLE PRACKET A 50 .57
DEFLECTION YOKE BRACKET............ ... .29
DEFLECTION YOKE MOUNTING HOOD... .59
FOCUS COIL BRACKETS.......... set 49
CATHODE TRAP COIL SHIELD..........._. .39
CHASSIS MOUNTING BRACKETS. set of 4 .44
BRIGHTNESS & HOLD CONTROL BRACKET .59
WIDTH CONTROL BRACKET BRI
TUNER SHAFT BRACKET. . A7
TERMINAL STRIPS, 4-LUG . .48
TERMINAL STRIPS, 3-LUG.... .08
TERMINAL STRIPS, 2-LUG . .06
TERMINAL STRIP, 1-LUG . .02
ANTENNA TERMINAL STRIP a9
3-SCREW TERMINAL STRIP.. 19
CORONA TERMINALS... ... .08
CORONA RING .09
TUBE SHIELD & cLip... .=~ 07 25 .22
MINIATURE WAFER SOCNKET (o)...... eo. .07
MINIATURE MOLDED SOCKETS (2}.. ea. A2
OCTAL WAFER SOCKETS {I3) ......... .07
CATHODE RAY TUBE SOCKET, I8 Ieods .39
AMPHENOL CONNECTOR PLUGS, set. .48
OVAL PM SPEAKER, 5"x7" ,.............. 2.49
8" PM SPEANKER, heovy alnico #5 mognet. 3.97
12" PM SPEAKER heavy alnico #5 mognet 5.63
SPEAKER CONNECTOR PLUGS... .. set of 2 .18
12V2"—CRT MOUNTING BRACKET SET... 1.96
16"—CRT MOUNTING BRACKET SET..... 2.98
UNIVERSAL MOUNTING BRACKET SET.... 6.97
PLASTIC SLEEVE, for insuloting 16AP4.... 1.88
PLASTIC SLEEVE, for msulahng 16GP4. . ... 1.88
PLASTIC RING, for insulating rim 16” CRT.  1.97
PLASTIC SLEEVE, for insulating 19" CRIT.. 1.96
PLASTIC RING, for insulating rim 197 CRT.  2.08
H.V. FILTER CONDENSERS [Cartwheels)
10KY ——— 500 MMFD ....... ceereienne. A8
ISKY —— 500 MMFD ................ 67
20KY ——— 500 MMFD .................. .79
WIREWOUND RESISTORS
5000 ohms, 5 wats | 0000 aoaos ol
YOLTAGE DIVIDER, 1360/250 ohms. ... ... .74
YOLTAGE DIVIDER, 5300/2-500 ohms ,..... .. .89
VOLTAGE DIVIDER, 6750/12/93 chms. 72
 CARBON RESISTORS
Y2 WATT, 5% TOLERANCE, 10, 150(5) 3900
17?0&5?0? IOK(Z) 18K 680K(2), 820K OHMS
....................... .09
V2 WATT, ID% 'I’OI... 33, 3‘?(3) 330 560(3)
80, 1800, 2700(2), 4700. 6800(4). 8200{4),
10K(3}, 22K, 27K(2) 47K 56K, IOOKB) 150K,

270K, 470K(3)
1(2), 22(2) 47 es MEG
Va WATT, 20% 7FOL.,
22K(3). 100K, 150K,
OHMS, 113). 10 M
1 WATT, 5% TOL., 22 m( 4K OHMS co. .14
1 WATT, 10% TOL., 1800, 3300, 4700{2) I0K

100{2), 1000(9),
220K(2) 330K, 470K(3)

(2), 1BK, 22K, 27K, 39K OMMS, | MEG eo..12
1 WATT, 20% TOL., 10K OHMS............ a0
2 WATT 10% TOL., 100, 270 OHMS . .. . .18
2 WATT, 20% TOL., 2200(Z) OMHMS .14
4630 TV TUBES—STANDARD MAKES
6J6 . R.F. Amplifier 1.97
6Jb . R.F. Oscillator 1.97
6J6 | Converter .......... 1.97
6BAS 1st and 2nd Sound L.F. 1.08
6AUS 3rd Sound ILF. ... ..... . 1.69
6ALS Sound Discriminator ... . 1.69
6ATS 1st A.F. Amplifier .. . 1.08
6K6GT Audio Output . .. . 1.08
6AGS ( 1st, 2nd, 3rd, 4th Pix . 174
6ALS Pix. Det. & OC resto 1.69
6AUb 1st Video Amplifier ..., . 169
6K6GT 2nd Video Amplifier ... ..1.08
6SK7 .1st Syac. Amplifier . . . . .98
6SH? Sync. Seporater . .. .. 1.69
6SN7 ..2nd Sync. Amp & Heor. Dis 1.62
6J5 . .. Vert. sweep osc. dis. .... .87
6K6GT " Vertical sweesp output . 1.08
ALS _.Her. Synec, Discriminator . 1.49
sK6GT ..Hor. Sweep Oscillator .. 1.08
SACT ..Mor. Sweep Osc. Control .. 2.29
bﬂGbG ..Hcrhon’dl Sweep Output . 2.89
5V4G ..., Reaction sconning .. ... ... 1.87
II3/!016 ..High Voltage Rectifier .. 1.94
5U4G (2) .. Power Supply Rectifier ......ca. 1.08

BROOKS RADIO & TELEVISION CORP., 84 Vesey St., Dept. A, New York 7, N.Y.

DECEMBER, 1950
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Try This Oue

@® The ever-popular
ARerovox Type 84
paper tubulars are
now available in

| |
|
|
|
|
|
[ |
I 85°C extended-volt-
[ |
|
|
[ |
a
§

age ratings — 2500, 3500. 5000,

7500, 10.000 and 15,000 V.D.C.W.
From ,0001 to .15 mid. Measur-
ing %” dia. by 1"2” long for
smallest, to 1%” by 3” long for
largest.

Oil impregnated. Wax filled.
Sturdy insulating tube. Sealed
ends. Bare pigtail leads that

won't pull out. And dependablel

See Your Jobber , . .

Insist on Aerovox HI-V tubulars
for initial equipment or replace-
ments in TV gets, oscillographs,
transmitters, etc. Ask your local
jobber for the new Rerovox
Catalog.

CAPACTTORS « VISRATORS « VESTY INSTRUMENTS

: M%W it

AEROVCX CORPORATION, MEW BEDFORD, MASS.. 1. S. A+ Sakes Mficot ta AN Priscipat Etes
Export: A1E. 4704 S, Wew York 17, LY. = Covte: AIROCAR, .Y, » ks Couaa: ALMVEX CANADA LTD., Namiften, Oot.

/]

There is no finer
TV made!

De Luxe
630 type

CHASSIS

FOR ALL PICTURE TUBES
FROM 12" ROUND TO
20" RECTANGULAR

TELEVISION

Discriminating custom builders choose TECH-MASTER for they know from long
experience that "there is no finer TY made” than a TECH-MASTER chassis. Every
TECH-MASTER is designed by top-notch TV engireers...and constructed of the

finest components, Automatic Gain Control is built into every chassis to provide.

the ultimate in picture quality.

Supplied '‘ready-to-operate’’ with TECH-MASTER gucrantee and seal of rigid test. Contact

your nearest jobber or write Dept. RC today for complete literature on TECH-MASTER

chassis ,

TECH -MASTER

PRODUCTS CO.

443-445 Broodwaoy, Mew York 13, M. Y.

own use

More ":g::ﬁ =Tec.h.r«ﬂ:s'er
than any other

. - @ madel available for every type of custam installation.

iclans
ngineers ond f::l:n =

Television Kit

www.americanradiohistorv.com

BATTERY-DRAIN REBUTTAL

In the “Try This One’ column of the
July, 1950 issue, Mr. Cohn suggested
replacing 300-ma tubes with their 150-
ma equivalents to reduce drain on auto-
mobile batteries. I have found that
150-ma tubes do not last long in vehicu-
lar service because their heaters are
too fragile to take the pounding and
vibration. On the other hand, 150-ma
tubes are fine for a.c.-operated equip-
ment.

If you must save heater current in a
battery set, do not replace a 6X5 or
similar rectifier with an 0Z4. Use small-
er pilot lamps and economize elsewhere.
These tubes generate a hash which de-
fies description. It starts shortly after
a new tube is placed in service.

If an auto radio comes in with a com-
plaint of odd-sounding whistles, hisses,
or hash; check to see if it uses an 0Z4.
If so, a new one will provide temporary
relief. For a more effective cure, try
shunting each of the filter capacitors
with a 500-punf, 1,000-volt capacitor and
connect a hash filter—a parasitic choke
and 500-uuf capacitor in parallel—in
series with each plate of the 0Z4. The
choke may be made by winding No. 18
enameled wire over a 10,000-ohm, 2-
watt resistor.—James Charles Soukup

SELF-LOCKING RELAY

If you need a special locking relay
with electrical release, you can make
one from two surplus relays. Mount the
relays side by side and connect their
armatures together with a mechanical
linkage. If the armatures do not carry
current, they can be linked by a metal
strip soldered to each. If either carries
current, then you can use a plastic rod
drilled for short lengths of bus bar or
metal strips which are soldered to the
armatures.

L

4 HINGE ENDS b
A 12

(TR

anE ;;-wmxn L insuLaTon
M= o'

{ ‘o ;
<. RELAY POINTS ON THESE ENDS —

The drawings show the construction
of the relay and a typical circuit. RY1
may be a s.p.s.t. sensitive relay in the
output of a capacitance relay, photocell,
etc. When a pulse is applied to the coil
of RY1, it pulls in and closes the hold-
ing circuit to the coil of RY2. The con-
tacts of both relays will stay closed un-
til the circuit is opened with the nor-
mally closed push-button switch.

The coil of RY2 may match any con-
venient source of current for the hold-
ing current. It should have enough con-
tacts to handle the controlled circuits.
Use this system as a push-to-start,
push-to-stop control for your trans-
mitter.— 0. C. Vidden

RADIO-ELECTRONICS for

— O
— | =
PB SW >
G F: voraLLY b & P12
arr | | CLOSED  TO,CONTROLLED
CifcuIr

18+
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Try This One

PHASING LOUDSPEAKERS

Having enjoyed reading the article
“Connecting Loudspeakers” in the
June, 1950, issue, I would like to add a
few words on the subject.

When a number of speakers are
mounted on a common baffle or close to
each other, it is necessary that they be
phased or connected so that they work
as one unit. Before connecting each
speaker, momentarily connect a 1.5-
volt dry cell across the voice coil. Note
the polarity of the battery and the
direction the cone moves.

If matching transformers are used
with the speakers, connect a high-
resistance voltmeter across the sec-
ondary. Touch the leads of a 22.5-volt
battery to the primary and note which
divection the meter reads. In either
case, connect the speakers so the cone
movements or meter deflections are in
the same direction.—C. J. Laughiin

MORE USE FOR WELLER IRON
Weller-type soldering irons are use-
ful in determining which parts of a
radic or amplifier are sensitive to 60-
cycle hum. Hold the tip of the iron
close to transformers, chokes, and any
other components suspected of pieking
up hum. (The radio and iron must be
on for this test.) Not only will the
strong magnetic field around the tip
show which parts are sensitive to hum,
it will also show which side of the
component is most sensitive. Thus it is
simple to orient transformers and other
components for minimum pickup.

We worked on a phono amplifier
which had a low-level a.e. hum which
resisted all the standard hum-elimina-
tion practices. By using the method
outlined above, we traced the hum to a
small iron-cored choke in the scratch-
filter assembly. A grounded metal
shield around the assembly cleared up
the trouble. Q. C. Vidden

EVERY

RADIOMAN
Can Use These

SERVICE HINTS!

Every ﬁll{‘ nl **How to Sim
plll\ Repaira’ u
ed wlth on-nm bench,
pmcnvll jde¢an, Contains
photos, charts, diagrams—
no nuﬂ—no vague theory. In
plain every-day l.mgu.-ge it
gives you priceless suRyes-
tions —new servicing ideas.
You'll uUse and benefit from
the experience of experts,
Fartial Iist of contenta: Flow

Test Audio Cireuits: llow to
Teat Speakers: How to Find Jf8
Faulta Ln Oscillators: l|o“ {
to Tert Fladle Parts—and i1'a
all yours—FREE! No obli-
utlon.

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

-——-—.———_——_———-

FEILER ENGINEERING CO., Os) t 12RC
1601 5. Fedcral St., Chicagoe 1 lllinol.

Flease RUSH my FREE ¢opy o! *‘How to Simplify
Radjo Repairs.’’

INlme . sieiaaaann .
AdArese , . .ccccecoonn --.....................l
CItY. . neverciniransas . Zome... State.. .. _l
DECEMBER, 1950

ELECTRONIC VOLT
OHM CAPACITY MILLIAMMETER

® Now even more sensitive — Especially de-
signed to save you time in television servicing.

— Measures any resistance, capacitance, volt-
age or current you would ever encounter in
AM, FM or TV receivers.

New Pegk-to-Peak voltage measurements—
An absolute necessity for TV servicing,
Zero-center DC scole increases speed and
accuracy of TV and FM readings.

Model 209A is a quality instrument built to
the high HICKOK standard, with lasting ac-
curacy for years to come.

FEATURES |

eEasy to read,
meter.

long scale 9"

@ Zero-center DC scale for faster
alignment.

e Resistance measurements os
low as 1/10 ohm.

o New 1200 Volt AC range.

The most used instrument on the technicians
bench, where top-quality is the most eco-
nomical buy.

See the 2094 ot your jobber's or write for
literoture Todoy!

THE HICKOK ELECTRICAL
INSTRUMENT COMPANY

Cleveland 8, Ohio

o Low capacity, high frequency
probe. Peak-to-Peak or RMS [
— Flat frequency response to
300 megacycles. ’

Dupont Avenue =~

Send me fuli information on the New HICKOK Model 2094

NAME
ADDRESS
ary.

BUILD 15 RADIOS...Only 147

o ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
e NO ADDITIONAL PARTS NEEDED
o EXCELLENT EACKGROUND FOR TELEVISION

The PROGARESSIVE RADIO EDU-KIT will help you, if you
want an EDUCATIONAL AND INTEAESTING HDBEY. or if you want
1o ytt into @ WELL-PAYING BUSINESS. or if you want 1o INCREASE
YOUR KNOWLEDGE OF RADIO.

Absalutely no knowledge of radio is necessary, The PRQO-
GRESSIVE RADIO EDU-KIT is_the product of many years of teachint
and ehAgincering experience. The detailed Instructions and quizgés
are cidarly weitten and illustrated, 8o that they can be understood by
anyone between the ages of 12 an

The PROGRESSIVE RADIO EDU-KIT is not_mertly a collection
n! radio paris accompanied by a radio diagram. IT §S PRACTICALLY

RADIO COURSE. offered at a mere fraction of its real vatue. You
mll be tauht to bulld radias in a Progressive Manner. First, you wiky
build a very llmfue 1.tube receiver. The next set I8 a littie moare
advan¢rd. Gradual yoy will find yourself constructing elaborate radio
srts. and 00wy wcrk like & profegsional radio technician. Every part {g lNig,-
irated. EVYERY STYEP INVOLVED IN BUILDING THESE SETS HAS REEN audl
l:nnsruu.v PLANNED. YOU CANNOY MaKE A MISTAKE.

ch of the 1% radios you will build operates on 110-120 volts.
AC or nc These sets have beon desiqned tg teach you the PRINCIPLES OF
RADIO. Therefare. you will build a VI'IFIY of circuita, The PROGRESSIVE
AADIO EDU-KIT s EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER, FRANSMITTER, AND AMPLI
FIER DESIGN. It is used in many Radlo Schools and Colleqes In U.S.A. and abroad. 1t is used by the Veterans
Mm-nunnlmn for voteran training.

zzes are Drovided as par of the PROGRESSIVE RADIO EOU-KIT. They will be corrected by our

staf at na ontra cost.
ECTRICAL ANO RADIO TESTER
ER

SE!EWD IVE
FREE '950 EXTRAS OK ON TELEVISION SPOOL OF No'slchﬂlE SOLOER
w1 MFEMBERSHIF RADIO-TY CLUB
ORDFR Ynlm PRnnR:MlVP n mro KIT mmv. nR SEND FOR FREE “K I’Nf\ qml.oc"
AGHE PREPAID ON CASH ORDERS. €.0.D. ORDERS ACCEPTED IN U

PROGRESSIVE ELEOTRONICS co., 497 Un on Ave., Depl. RE-42, Brooklyn 11, New York

ELEl:Tnlc SOLOERING I1RON
ALIGNMENT
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ey oK ITS
with keyed AGC

FOR PICTURE TUBES FROM 107
ROUND TO 20” RECTANGULAR

TECH-MASTER KITS are acknowledged by
the radio industry os the finest for quality
and performance. Avoid the danger of buy-
ing untested brands . . . insist on TECH-
MASTER . . . indisputably the finest of them
all. All components are foctory mounted.
Easy ta follow instructions assure perfect
perfarmance in comparatively short time.

“Hi-Sweep'

BOOSTER

TECH -MASTER
PRODUCTS CO.

443-445 Broodway, Hew Yark 13, N. Y.

TECH-MASTER TV ACCESSORY KITS

/ 3
KEYED A. G. C. Kits
vOLT-  CIRCUIT for &30

AGE MULTIPLIER.

P::::":N:,dl blll" Toch -Mos
owhn use than on

Contoct your
nearest jobber
orwrite Dept.RC
for literoture on
complete TECH-
MASTER line of

Type chassis.

and tech-
tar for ”‘K""'

Iﬂ..l’

y other Television

Falled dlpole complete with
—a—4—= All alum construction. Less
{ prica: $4.95
Stacked nrrar Conslsts of 2
lcal

OUTSTANDING - TV - VALUES
1 MODEL #300
e eeflector snd high freauency
adapter. Covers 13 chsonels
nast Shog. wt. 7 lbs.
MODEL # 200-D
complete con A and connects
very rigid construc-

Jdeal for low signal areas. An

enptatanding huy imvw wt. 12
'Ihn. leas mast. 9 75
TIONAL OFFER

MODEL 200- S

Single srrayv. Same construcs
1o as above, Shoe,
Tha,

Price, less mask. . oo0 -

MODEL 500

All-band folded dipnie anterina,

Idea) (ur rotator use. Maxtmum
LRIN anvy channel Alum,

construction. b“l Mlll Shpg.

wt, 8 Ibs, Price........... O

MODEL #Y-100 _= af-‘?"'

3 element Yagi Hi-Galn beam de- " =
signed specifically for fringe area —
use. All alum. construction. Cut
tn af fic channels. Shox wt,

4 Ibs, Channel 7 .50: Chan-

nel w0 $4.28; Chanoel -#11.

4.00 nnd Channel +13, $3.75.
The prices are |exs mast, 25

«y** type antenna, Price -

ANTEN NA ACCESSORIES

S-ft. 1 8

5-ft. 1 Alus o
3oft. 1'0DAum l .81,

AL~ 3K ohm stand nﬂ If\II.IlIl.ol'l (ﬂt coax cable)—
s; 00 pe 1 pe: $20.00 per O
sy llolt Ammnl e-—ldul lnr most counllnu—

1 $1,50 50 for $5.00
Best Quality 300.chm twln lud—-

8end for Prices.

Hixh Quality 72-ohm Coax Cable—s
Send for pr!eo-
Folded Dlwl. Hi- rmumcv Ad-nkn ....... 3.38
onica i-Frequency Adapters............
Slrulzht D|nol. Hi- l"uqluncy Adlvlm ......
ERMS: All_shipments #.0.8. Newark. New Jor-
2894 deposit with orders, balance €.0.0.
rllrnmum order $2.00. Incllldc ample postage.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

EAST COAST ELECTRONICS
40 5t. Francis Strest Newark S. New Jersay

DON'T MISS
RADIO-ELECTRONICS ANNUAL
TELEVISION ISSUE

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

20 Hields

Come tothe Great Shopa of COYNE i n Chicago.Qur
Slst Year!Get quick. l.!u'm:nral trainingin TELEV)
SION-RADIO or EL (;'F [ Approved
Finance plan for non-veterans., M-n Coupon Today
for complete details.

NOT “HOME-STUDY” COURSES!

You learn on real. full-size equipment, not by mail
Finest s1aff of trained instructors tn help you Ret
teady quickly for a better job ,a fine future.

FR[E BOOKS Clip coupnn for bigt Hustrated
Coyne book on either TELE
VISION-RADNIO or ELECTRICITY. Both bookw«

sent FRELK if you msh. No obligation; no ealesman
will cuil. Act NOW

| B. W. COOKE, Pres,

COYNE Electrical & Television-Radio School,

) 500 S. Paulina St., Chicago 12, lil. Dept, 90-81H |
Send FREE BOOK and full details on:

| 0O TELEVISIOM-RADIO

C ELECTRICITY I

Jonuary 1951

INAME. ..o

1 |
IADDRESS .................................... l
WO o StaTE_
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HELP FREDDIE WALK FUND

It is most pleasing to state this
month that the Freddie Fund has
reached almost $3500.00 in contribu-
tions to Freddie, the Arkansas radio
technician’s two-year-old son born with-
out arms or legs.

Freddie returned South last month
after a stay of several months in West
Orange, N. J. where he was fitted with
his artificial legs. This, as previously

;“:
\

Freddie is now learning how to stand.

reported, is the first stage in rehabili-
tating the child so he can become a
useful citizen and, we hope, an excellent
radioman in due time.

The artificial legs so far have enabled
him only to balance himself, which for
a person born without legs is a task
in itself. It should always be remem-
bered that Freddie is only two years
old. His father reports that Freddie
is doing fine at this particular point
and he believes that with just a little
more practice he will be able to take
a step. This he will be able to do by
twisting the lower part of his body.
It will take a lot of patience on the
part of his parents and others, but his
doctors believe that it won't be long
before he will learn how to walk. It
will be several years befove any at-
tempt will be made to fit Freddie with
artificial arms as he must first learn
how to use his legs which will be quite
a task to master.

In the meanwhile we hope that our
readers will do their utmost with con-
tributions which are badly needed to
rehabilitate the boy so that he will
be able to take care of himself.

The Editor was particularly pleased
to receive a letter from a young college
student who is organizing a Help-
Freddie-Walk Fund through his college.
We hope to report more on this particu-
lar effort in the near future.

Keep up the good work by sending
your contributions—even the smallest
one will be highly welcome.

Make all checks, money orders. etc.,
payable to Herschel Thomason. Please
address all letters to:

Help-Freddie-Walk Fund
¢/o RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.

RADIO-ELECTRONICS for


www.americanradiohistory.com

Miscellany

Balonce os of September 22 $3134.21
Wilbur M, Abel—Lowpoint, |II. $ 25.00
Ack Radio Supply Co.—Birmingham, Ala.. 10.00 |
€. H. Allen—Bslmont, Mass. 1.00
Anonymous—Escandido, Calif.............. 2.00
Anonymous—Los Angeles, Colif,. 2,00
Anonymous—Redwood City, Calif. 10.00
Anconymous—Washingten, D. C..... ... ... 10.00
Anonymous—Bellewaod, Ill. . 1.00
Anonymous—Rantoul, 111, 2.00
Anonymous—Rutherfard, N. J. 5.00
Anonymous—Brooklyn, N. Y, 10.00
Anconymous—Broaklyn, N. Y. 1.00
Anonymous—Buffolo, N. Y. 2.00
Anonymous—New York, N. Y. 1.00
Anonymous—Philadelphia, Po, 1.00
Anonymous—Roscos, Po. .. . 5.00
Anonymous—Memphis Tenn. 2.00
Anonymous—Houston, Texas. 1.00
Anonymous—Seattle, Wash. 1.00
Borbora ond Ernie Bokor—WoIleson. Moss 1.00
R, P. Battle—Boyside, N. Y. . 3.00
Virgil E. Beck—Omohao, Nebr. 3.00
Potty Boxx—Downey, Calif. 1.00
Ernest E. Cose KL7WK—Vocaville, Colif.. 5.00
Charles Ceromi—Newark, N. J. 1.00
Peter Cerasoli—South Plainfiald, N. J.. 1.00
L. D. Clemmons—Thomosville, N. C. 2.00
Caommunications Equipment Co.—New York,

N. Y. 20.00
P. M. Canroy, Conroy Rodio & Television—

Detroit, Mich. 10.00
R. W. D.—Short Hills, N. J. 5.00
J. C. W. Dick—Detroit, Mich 2.00
Lila and Rannie Driver—Pikeville, Ky. . 2.00
Leilond M. Duke—VYicksburg, Miss. 1.00
Eddie Etienne—Brusssis, Belgivm 1.00
Lourence M. Eugene—Chicogo, III. 1.00
Friends from Yonkers—Yonkers, N. Y. 5.35
Dr. Williom H. Groce—Branxville, N. Y. 15.00
N. X. Herman, W&6ZSA—San Diego, Calif. 5.00

Louis H. Hippe, W6APQ—No. Hallywood,

Calif. 10.00
Roy Johnston—Detroit, Mich. 5.00
Stanley C. Kukle—Honolulu, T. H. 5.00
Jim Lowson—Lebanan, Mo. 1.00
W. W._ Ledli—Bartlesville, Okla.. 1.00
D. B. Lones—Los Angeless, Colif. 1.00
Mr. & Mrs. Robert E. McCullough, Grove

City, Po, 2.00
H. McK.—Longmont, Colo 10.00
Mrs. June Modden—Detrait, Mich. 2.00
Johnny and Billy Morhn—]eﬁersonnlla Po 2.00
williom G. Mortin—Cincinnati, Ohia. 5.00
Mid-West Associo'ed—RocHord. 1. 10.00
Alice Solly Miller—Rochester, N. Y. 1.00
W. Moehring—Chariatte, Mich. 2.00
D. Nestor—Detrait, Mich. . 1.00
Jahn J. Pacasky—Pittsburgh, Pa. 10.00
J. F. Pepi—Frominghom, Mass. 2.00
J. C. Pope—Philadelphio, Pa. 1.00
Psalm 100—New York, N. Y.. 15.00
John Rabuse—Brooklyn, N. Y. 1.00
C. S. Rosmussen—Evansville, Ind. 3.00
Rosssler Rodio Service—Ridgewaod, N. Y.. 2.00
Rasicrucion Sunshine Circle—Daytan, Ohio 5.00
Jerome Solinger—Eastan, Pa. 5.00
San Francisco Rodio & Supply Co.— San

Froncisco, Calif.. 10.00
Henry A. Savard—Queens Village, N. Y. 1.00
E. Schoenike—Cedar Rapids, la. 3.00
Serva-Tek Products Co., Inc. —Poaterson, N. J. 10.00
Caryl, Morvin ond Douglos Shales—Pleos-

antville, N. J.. 2.00
Swift All-Steel Body Company, Inc.—Sagi-

naw, Mich. 25.00
Elbert L. Taylor W2EWD—Monsey, N. Y. 5.00
George M. Todd—Philadelphia, Po. 2.00
F. Tamasek—Branx, N. Y. 5.00
J. C. Yargo—Clevelond, Ohia 4.00
W@SD—Fergus Falls, Minn.. 1.00
Burtan O. Wiilioms—Seattle, Wash. 5.00
Poul Wing—Detroit, Mich. 5.00
Mrs. J. ). Warkheiser—Rack Island, 111 1.00
Total Contributions received up to October

23, 1950 $3491.56

Radio Thictp-Five Pears Ago

In Serngbatk Publications

HUGO GERNSBACK
Founder

Modern Electries . 1908
Electrie Experimenter 1913
Radio News 1919
Seience & Invention 1920
Television 1927
Radio-Craft 1929
Short-Wave Craft ... . 1930
Television News .. 1931
Wireless Assoelation of Amerln . 1908

Bome of the larger libraries still have eopies of ELEC.
TRICAL EXPERIMENTER on file for interested readers.

DECEMBER, 1950

|

8400
POWER
SERIES

A comprehensive line of 35 part num-
bers designed for replocement ond
new construction. Wide range of ap-
plicotions bosed on o therough study
of todoy's Power tronsformer needs.
Meost ratings ovoiloble in a ¢hoice of

STANCOR

TRANSFORMERS

Using Stancor replacement transformers
for your radio, TV and sound service jobs
is the sure way to fatten your bank account.
Here's why —

@ Quality comes first with Stancar. Ability to “take
it"” cuts down call-backs—keeps your customers
happy with a good job.

Stancor has the largest line in the industry. A

chaice of 450 part numbers, in some 30 mount-

verticol or horizontal mountings. P
OUTDOOR LINE
. ’ TO VOICE
coi °

Two new units designed to fit most

Easy-to-~-read
moarked terminals make your job quicker and

ing and terminal styles, enables you to get ex-
actly the right unit for almost any application.

instruction sheets and clearly

. Saves valuable shap time.

needed outdeor opplications. Primary
impedonces of 3,000/2,000/1,500/-
1,000/500 ohms; secondary imped-
onces of 16/8/4 ohms. Part Number
A-3333 rated ot 14 wotts. A.3334
roted at 25 wotts.

v/‘fA 4 W PO § A

DECEMBER, 1916,
ELECTRICAL EXPERIMENTER
Eyes and Ears for the Sub-Sea Fight-
ers, by Thomas W. Benson

Transmitting Your Photo Over a Wire,
by Jacques Boyer

Western Radio Amateurs Offer Their
Stations to Army

The Arlington Radio Station (NAA),
by Capt. W. H. G. Bullard, U.S.N.

The Revolving Mirror for Determining
Spark Characteristics, by Samuel
Cohen

Anent the Audion, by Dr. Lee deF'orest

Efficient and Economical Method of
Utilizing the Armstrong Regencra-
tive Audion System for Damped and
Undamped Waves, by Samuel Cur-

www americanradiohictorv com

New Stoncor units ore coming out

oll the tims. Keep posted. Ask

your Stoncor distrlbutor for our 4
latest cotolegs.

—
\

sl 2] ..,R

s Tor ity ct /

ANOTHER OUTSTANDING JOBRER
MIIMYAY Radio & Television Corp.
&0 WEST 45ih STREET
Herwr York 19, M. ¥

HAS THE
SENSATIONAL NEW

m J20-K SIGNAL
GENERATOR KIT

IN 5TOCK!

o=
P $19.95

tiss, Jr.

Electrolytic Rectifiers and How They
Work

An Adjustable Fixed Condenser,
Raymond Sutcliffe

A Sounding Board Microphone, by Len
K. Wright

Standard Radio Terms Defined

by
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u4l< — _ ~_Association News

NEW DRIVE FOR PRODUCTION EFFICIENCY
MEANS NEW DEMAND FOR INTER-COM SYSTEMS!

Our expanding anti-aggression

eftort calls for quick conversion

s of many plants to war produd-

MU-15V . - tion. New levels of efficiency
. must be atralned.

HU-24V > For tull efficlency, a modern
| S— “ inter-com gnd poging system js
\ a must,

The demand for good sound
equipment will be heavy. Will
ou be ready? NOW [s the time
of you to establish yourself as
a dependable source of industrial
elecironic equipment.

ATLAS con help you build a
profitable sound equipment busi-
ness. We are ready to supply
you with equipment to meet
every concelvable inter-com and
paging requirement.

Model TP-15V . . . TP-24V
The TP type sgeok-

ers are avoilable In
two sizes. These
dvol two-way
speakers produce
twao specker results
from o single loco-
tlon for fong core
ridors, haliways,
efc.

———

The modsl HU-
15V s o me-
dium sized
speaker suil.
able for oll
Paging ond talk-back opplications.
All- ATLAS poging speckers ore
dasigned 1o offer ¢ manimum
sensitivity in 1alk-bock systems.

The weather proof universa! line | Al ATLAS speckers are priced Rightf COMPARE!

motching tronsformers ore easily But remember, we moke no compremise with quolity.
attached 1o ony model, Designed '| , o .
for constant impedance, constant Don't miss your bast new business oppariunity

In years. Write us TODAY for #ull derails.

ATLAS Sound Corp.

1443—39th Street, Brookiyn 18, N. Y.

voltéige systems and 50 ohm lines.
The model HU-24V i3 on oversized
specker having the obvious od-
vontage of o longer oir column
fength. Suitable for music os well
a1 speech in industrial opplications.

i ‘ “f in Camadn: Atas Sound Corp., Lid., Toronto. Qui.

TRIPLEX WAVE MASTER

YOUR BEST ANTENNA BUY!I!!

o GHOST FREE
THIPLE - Conical w|.+h
DIRECTORS * Stacted®" 3Eloment Diple  RECEPTION

ALL
. CHANNELS

NO BOOSTER —— b
REQUIRED YOUR COST § INSTANT
ASSEMBLY

* 5770 .

MATCHES EASY

ANY O FAEST msTALLATION
WIRE across both bands. APPROX. WT.
75-150-300 T POUNDS

SOLD DIRECT—WRITE—WIRE—CALL—FAIRFAX 9171
RAY MANUFACTURING CO.

441 SUMMIT ST. TOLEDO, OHIO

DON'T MISS
RADIO-ELECTRONICS ANNUAL
TELEVISION ISSUE
January 1951
Reserve Your Copy Today

www.americanradiohistorv.com

TECHNICIAN'S EXHIBIT

Philadelphia radio technicians held

[ their second annual show and exhibit

in that city’s Broadwood Hotel Sep-
tember 25-27. Technical sessions were
held throughout the second two days,
and a number of excellent technical
papers were read.

Attendance was disappointing, due
apparently to last-minute publicity
difficulties, though some blamed the
rush of sets being repaired for impor-
tant sport events for keeping techni-
cians away. In any case, not more than
3,000 of the expected 8,000 technicians
registered for the affair, and a number
of important papers were read to small
audiences.

A number of interesting exhibits
were entered by manufacturers, repre-
sentatives and publications. Most im-

| pressive was the very complete demon-

stration of the use of electronics in
defense by the Armed Forces.

The technical lectures were on a
higher plane than most of those pre-
viously presented at service techni-
cians’ meetings. Highlight of the con-
vention was possibly the paper on color
television systems by Charles J. Hirsch
of the Hazeltine Research Corp. Illus-
trated with color slides which showed
exactly how the “mixed highs” prin
ciple is applied, and with tables com-
paring the more common color systems
as to efficiency, spectrum use, and de-
tail, it was the most educational lec-
ture that has been delivered to radio
technicians for some time. Second only
to it was John Rider’s discussion

| “Radio or TV” in which he proved that

AM and FM radio will be with us for
a considerable number of years to
come. A film which drove home the
correct methods of television installa-
tion by showing how not to install a
receiver also obtained the convention’s
unqualified approval.

NEW GUILD FORMED

A new organization, the Electronic
Technicians’ Guild of Pennsylvania,
has been formed in Philadelphia. The
organization is the first of its type, in
that it takes in all phases of the
servicing industry. The Guild comprises
four groups: employees, employers,
“neutral members” and student mem-
bers. All individuals and organizations
that are members of the Guild are
classified as to the membership group
to which they belong.

The purpose of the Electronic Tech-
nicians’ Guild may be best summed up
in the words of its constitution:

“The Guild exists for the purpose of
aiding its members in improving and
uplifting their social, professional and
economic status in life through coop-
eration, registration and informative
advertisements; the adoption of an
enlightened eduecational program; the
classification of employees according to
their skills, talents and qualifications;
the establishment of a recommended
wage schedule consistent with the skills
involved; the encouragement of the

| adoption of fair trade pricing policies;

RADIO-ELECTRONICS for
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¢ Six Tube Superheterodyne ® Three Gong Con-
denser ® Powerful, Long-Distonce Reception @
Fits All Cars, Easy Installation

® Mounting Brockets Included Net 317.97
® & Tubs model M90 .................. $27.97
® 5 Tube model X50 ..............c..... $24.36

Approx, shipping welght either unit (11) eteven pounds.

MAIL US YOUR ORDERS

All orders filled within 24 hours. lllustroted parts
list on request, Standard Brond tubes 50% off list

L St

Flfth at Commerce Fort Worth, Texos

Wholesale
Electronics

WANTED
TO BUY

Large and small quantities of new or
used electronic government or manu-
facturers’ surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.

Box No, F-2 ¢c/o Radio-Electronics

25 West Broadway
New York 7, N, Y.

*‘EFWEUH[IEHSEH TESTER

| Finds Intermittent
Condensers Instantly

Fres-probe’s shiding up
i .

with variable resistance
¥ prevents condenser
healing. Tests with
power on, Requires
1 no adjustment. Stops
| guesswork, Saves
110 time. Convenient WLCETEIE]
1 probe size (7% ¥ long) W, 5. &
. M Satisfaction guaranteed.
| || See Your Dist. or Order Direct

PRES-PROBE CO.
2326 N. THIRD ST., MILWAUXEE 12, WIS,

EASY TO LEARN CODE

It 15 easy to learn or increase speed
wilh an Instruciugraph Code Teacher
Aftords the quickest snd most prac-
tical method yet developed. For he-
Einners or advanced students  Avail-
abie (spes from heginner's alphan

to typical messages on all syhjeets &
Speed range 5 to 40 WPM. Alway-

ready—no QRM

ENDORSED BY THOUSANDS!

The Instructograph Code

e
Teacher i @ ¥
literally Lakex the place of An opep-
ator-instructor and enablea anyone to
learn snd master code without fur.
iher assistance. Thousands of successful operators have
‘'acquired the e*" W the Instructograph System.
Write today for convenient rental and purchase bians,

INSTRUCTOGRAPH COMPANY

4701 8heridan Rd., Dept. RC, Chicago 40. (Il
DECEMBER, 1950

the elimination of sweat shops and
unfair and cut-throat competition, se-
curing the compliance with statutory,
federal, state and local laws and regu-
lations as they pertain to labor, busi-
ness and health and fire underwriter
policies; the amicable settlement of dis-
putes between Guild members and the
public or between Guild members and
outside organizations; legal aid serv-
ices and such other benefits, programs
or policies the membership of the Guild
may adopt for the purpose of securing
the individual and collective interests
of the membership.”

The Philadelphia Section of the Guild
has already begun to function. The
present oflficers are: Paul Lau, presi-
dent; Karl Vogelsang, vice-president;
John Zagury, corresponding secretary;
Stan Myers, secretary treasurer; and
Frank Gerhard, recording secretary.

SHORTAGES DISCUSSED

Labor and parts shortages were dis-
cussed at the October meeting of the
Television Contractors Association in
Philadelphia, Two methods to help ease
these problems were approved.

A central employment bureau will
be established to make it easier to get
labor, particularly qualified television
service technicians. The facilities of
this bureau will be open to potential
employees without charge and it will
operate for the benefit of TCA
membership.

The failure of manufacturers to set
aside sufficient parts and tubes to meet
service needs was severely criticized.
To reduce the problem in Philadelphia,
the association will establish a cooper-
ative buying agency. In the beginning,
association members will band together
to buy large offerings of much needed
items that could not be handled by
individual contractors. If this meets
with success, the cooperative buying
plan will be expanded. The association
hopes that this scheme will reduce the
cost of servicing and help the con-
tractor to stay in business.

N. Y. TECHNICIANS MEET

The Empire State Federation of
Electronic Technicians  Associations
held their fall meeting at Kingston,
N. Y., September 24. Twenty-four
delegates, representing ten local asso-
ciations, were present, as well as 30
guests.

Discussion centered around the fall
educational program, in connection
with which the following resolution
was adopted:

“Any local association so requesting,
shall have the educational lectures
made available to their membership,
even if they have only a small member-

ship and can get only a small
attendance.”
The secretary reported that no

answer had been received to letters
sent the industry concerning distribu-
tor and jobber malpractices. These let-
ters are being followed up with the
idea of obtaining some satisfaction.
The next meeting of ESFETA is
scheduled for Binghamton, January

- 14, 1951.
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CHRISTMAS SPECIALY!

AUTOMATIC RECORD CHANGERS
Only .. . 511.95

We have o limited quontity of these standord
brand 78 RPM fully outomatic changers. 115 Yolts
AC Operation. Order at Once!

CUSTOM AUTOMOBILE RADIOS
To Match Popular Cars

RADIOMEN! Here's your chonce to make lorge
extra profits with proctically no work! All you
hove to do is get in touch with the local Ford,
Studebaker, Hudson, Plymouth, Dodge and Chav-
rolet dealers telling them that you can supply
custom-built radios to perfectly match the 1949
and 1950 models of these ¢ars for about Iy the
price thot is usually chorged! Very simple in-
stollotion—no holes to driil. SPECIFICATIONS—
Powarful & tube superheterodyne; 3 gong con-
denser with extra stoge of RF: latest miniature
tubes; oversize loud speaker. when ordering
specify make of outomobile.

WRITE FOR DEALERS' PRICES

3 WAY PORTABLE KIT

® For operation on 100 voit AC or DC and
battery

® Superhetarodyne circuit

¢ Full vision diol

¢ High goin loop

® Two-Tone brown lectherette cabinet, size
Tx12V/3x6l/,"

® Tubes used: IRS, 354, 155 2—IT4, plus rectifier

Not including tubes
PRICE $13.75 Extra for kit tubes $3.75

New! Flexible Flashlight! Flexlite

Consists of a thin 7” flexible gooseneck attached
to small bottery cose with a pre-focused bulb
ot end of gooseneck., Light con be directed in
the tiniest corners, around obstructions, inside
grill, etc. The gooseneck can be clomped around
pipes to direct light without holding lomp—
leoving hands free—or stuck out of your pocket,
ete.

One of the handiest flashlights we hove aver seen
and sold ot a price of only §.9§ with batteries.

SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated ot opproximotely 4500 cycles effec-
tively reducing objectionoble needie serateh
without altering the brilliancy of reproduction.
Contains o HI-Q SERIES resonated circuit. Tesred
by means of on oudio oscillotor ond on osciro
scope to give 22 db. ottenuation with very low
signal loss.
EASY TO ATTACH

Just two wires to clip on. Compoct. Price §1.65

MODEL NFRD—RADIO NOISE FILTER
If it doesn't work, send it back!

We absolutely guorantse thot our Model NFRD
will etiminate oll line noises when properly con-
nected to radios, television sets, short wave sefs.
motors, electric shovers, refrigeratars, vibrators,
oil burners, transmitters, ond oll other sources
of interference. This wnit will carry up to 12
ompares or 14 KW of power ond moy be used
right ot the source of interfarence or ot the
rodio.

Small size only 3"'x112"x7V,". Very low price only

Each §1.95

SPECIAL! SPECIAL!

Mommoth ossortment of rodio and electronic
ports, not less thon TEN POUNDS of new trans-
formars, chokes, condensers, resistors, switches,
coils, wire, hordwore, etc. A supar-buy for ex-
perimentars, servicemen, and omoteurs for only

$1.25

Satisfoction guaronteed on all merchandise.
All prices F.O.B. New York City
WRITE FOR FREE CATALOGUE TI2

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York &, N. Y.
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BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. RE 12
Buffolo 3, N. Y.

Multl-Range AC-DC Volt-
OHM-Milliammaeter with
Qutput Ranges

Specifications
Voits DC: 0-5/10/50/100/500/
2000-1000 Ohms

per volt
Voits AC; 0- |25/25/I25/i50/
200/ 12

Milliamperss DC; 0-1/10/100
Milliamperes AG:0-2.5/25/200
Ohmu Full Scale: 1UCO, 200,000/

2,000,000
Ohms Center Scale: 50/2250/

22.500

- Output: 5 to Plus 55 Decibles
This versatile inlh’umml has & s S5'2"rectangular
meter with two-tone aluminum u at a 45° angle
to facilitate greater reading Multipiiers,

Furnished with test leads. Shlnnln ight 8 ibs.
Spcelcl—-!lé 00

o RELAYS
Doubls pole. Double throw supersensitive 800 ohm
D.7. relay in silver plated ease . ........ $1.50
Trip'e make. ningin break, iiny midget. 250 ohm DC
relay. 9/16* mounting centers ...... ......... $1.00
4 pole make. 6V ts 24w, 4l ohm AL rolay ...$1.25

Single make and single break 1i5V. 550 ohm AC relay
with 15 amp cemlacis $1.95

MICA CONDENSERS )
180 Anssrisd Mlea Cangeimes Special $3.95

TRANSFORMERS
AUTD-TRANBFBHM ER—Steps up | 10v, er steps down
220v te IIW.—SZ
FiL. TRANSF.: 6.3 v, 3 amps.—$1.35; Universal
Output Trans. 8 watt—@9c: I8 Watt—$1.29; 30
w.n—SI 5 AUDIO TRANSFORMER: S. Piate to

. Grid, 3: |—79g- S, Plnh to P.P. Grld|—79c
n Duty Class AB P.P. inputs—%1.4
Mldnt Qutput for AC DC utl—b'c. MIKE THANS-
FORMER fer T-17 Shure microphons, similar ts UTC
ounnr tm—sz 00. Stancor SB or DB mike to line

1rld—$ 95.
Fully shielded GE singie button mike transformer in
beautiful silver finlsh case . . . . ... ... 99¢

POWER THANSFOHMEHS—HI" shell type, llﬂv
60 ay. Centortappad HV winding. Specify eithor 2.5 or
6.3v fiament when ordering.

[ For 4-5 tuhe sets—650V. 40MA, 5V & 2.5

or 6.3V
For 5- 3-8 tube sets—E50V, 45MA, 5V & 2.5
For - 7stube Sels—673V, 50MA, 5V & 2.5

For 7 8 tube sots—700V. 7O0MA. 5V & 6.3
or two 2.5V . ... 53,00
For 7.8 Iube sots—700V, 70MA, 5V & 6.3
(25 Cyclos) ..$4.50
For 8.9 lube sets—700V, SOMA, SV 3A, 2. 5V.
3.5A, 2.5-10.5A SJ 50

For 9-11 tube 1ets—700V. 5V & 6.3V.4a . §3150
Far 9.15 tuhe sate—B00V. (FOMA, SV & 6.3V $4.00

PHONOGRAPH SCRATCH ELIMINATOR
Coneists of 2 mmltnserl rexintor, and powdered lron
core choke connected | % fiter neuvork Same as used
In most jukeboxes to Impnne low note response and
ellminate scratch. Connects ins uncly beiween slw
pick-up and amplifier. A super harxaln et.... 7

A Better Rat Trap
{Or from Blind Mice
to Electric Eves)

We offer a limited quantity of sensi-
tive photoeoll amplifiers complete with
tubes. including the photocell. These
were part of an ingenious rat trap
manufactured by the Kryptar Optical
Company of Rochester. N.Y. and used
in flour and foed miils, ete. all over
the world in killing rats, as many as
40 per day. This was done when the
rodents interrupted a iight beam. setting off a mecha-
nism which slectrocuted them. These amplifiers are use-
ful for traMe counting, checking units on a production
fine, for opening garage doors., for burglar alarms. for
smoke detectors on chimneys or fire alarms; and many
other applications.

Super Spetial, eomplotoly wiced ..... ........ 9.95
Kit Form .. .$6.95

HEAT GUN

Streamlined, pistol-grip heat gun. in .11- = —_:H‘\f

firs-ongine red blasts 20 cubic feet of =2 Sy

hot air per minute. at 160°. Big 1

rugged vacuum cleaner typs AC.DC E

wotor that aiso blows cold air. Has

many uses ineluding cleaning radio

chassis. heating carburetors. drying ignition systems,

quick.drying peint. thawing out radiators or frozen

;alzcr pipes, ete. Fully guaranteed. Postage propaid.
12.95.

Y o e ——
SUPER SPECIAL CONDENSER BARGAINS
40 20 20 MFD—I150V, condensors with common nega-

S¢ or 10 for S5. 00
10 20. MFD—ISOV plug in eondonlm 40¢ o
for go . 53,50

MUSICAL INSTRUMENT
or CONTACT MICROPHONES

Alnmbly complete with 2 Micro.
phones, On-0ff Switeh, Amplify-
ing Transformer, Batteries, Bat-
tery Case and Connector to attach
to any radio. AC. DC, or battery
portable. Tremendous ampiifica.
tion, up to the full volume output
of the radio or scund system
used. Perfect for watch and =lock
repair dinghosis. diesel smgins injector adiustment.
gasoline engine trouble shosting. or for use on any
musieal instrument with dance band er orchestra.
Werth $30.00. . ....... Your cost $4,95

Howard E. Anthony, president of
HEATH MANUFACTURING Co., was
awarded an honorary degree of Doctor
of Science in Electronics by the Univer-
sity of Hellywood.
The degree was
conferred upon Mr.
Anthony at Benton
Harbor, Mich., in
recognition of his
contributions to the
fietd of industrial
electronics.

Charles Odorizzi, former vice president
in charge of service for the RCA VICTOR
division, was elected operating vice
president. Mr. Odorizzi joined RCA in
1949 as administrative head of service
activities. RCA al-
so announced the
election of Edward
M. Tuft as vice
president and di-
rector of the per-
sonnel department.
Mr. Tuft has been
with RCA since
1930.

Peter L. Jensen, president of JENSEN
INDUSTRIES, INC.,
received the Order
of Knight of the
Flag from King
Frederick of Den-
mark on his recent

trip to Denmark. "
Mr. Jensen was A
knighted for his S

. . f "' 4
contributions to the | i
field of radio. xkeleh by Otto C.

Curtis A, Haines, former general man-
ager of the photoflash division of
SYLvANIA ELECTRIC PRODUCTS, was ap-
pointed general manager of operations
for the radio and television picture
tube divisions. Sylvania also announced
the appointment of L. R. Wanner to the
post of plant manager in charge of
plastics operations for the parts
diviston.

Dr. Vladimir K. Zworykin, director of
electronic research and vice president
of RCA Laboratories, will be awarded
the 1951 Medal of .
Honor, the highest :
award of the In-
stitute of Radio
Engineers, at the
IRE convention in
March, 1951. Dr.
Zworykin will be
given the medal
for his outstanding
contributions to
the development of television.

The Radio-Television Manufacturers
Association named several important
committees. The committees and their

membership are:

Joint ELECTRONICS INpusTRY COmmITIEE: F. R,
Lack, WESTERN ELECTRIC, chairman; Benjamin
Abrams. EMprson ; C. F. Adams. RAYTHEON ; W.
R. G. Baker. GENERAL ELECTRIC: Max F. Balcom.
SYLVANIA; William Balderston, PiiiLco; W. J.
Barkey, CoLLINS RADIO Co. ; Harold Buttner, 1. T.
& T.: John W. Craig, CROSLEY ; Allen B. Du Mont.
bu MonT; Harry A, ‘Ehle, INTRRNATION AL RESIST-
ANCE CO.; Walter Evans. WESTINGHOUSE:; Mal-
colm P. Ferguson BENDix: Frank Folsom, RCA:
Paul V, Galvin, MoToRroLA ; R, E, Gilmour, SeERRY :
w. J. Hnlliun HALLICRAFTERS ; H. L. Hoffman,

www.americanradiohistorv.com

Get the Genuine!

GENERAL ELECTRIC
TV COMPONENTS

£ Horizontal Sweep Output
and HV Transformer

RTO-085. For 66 to 70 degree

tubes such as |4CP4, IGGP4, I9APY,

24A P4, .
[+ R‘TNlnm'i‘l“l 5 KHVV. 0 55'37

RTO-092. For 52 te Msdsurn
L]

tubes. Max. HY 5KV
to load. Long leads.

DEFLECTION YOKE RLD-024
To sweep 10 degree tubes—$1.11

EM-PM FOCUS COILS--$4.17
RLF-026 for 10”-52° tubes
RLF.028 for 12°.52° & 16”:53° tubes
RLF-038 for 16*-70° round and rect. tubes

RT0-064 VERTICAL SWEEP OUTPUT
___TRANSFORMER (10:1 Ratio) $2.61

[~ WIDTH & LINEARITY GOILS—51¢
RLD- ON—WIMhILInWHy—l
RLD. ﬁlﬁ—LlnearHy—l 3 Mh
RLO.019—Width—6.5.4 Hll
RLD.020—Linearity—0.3-3 Mh

HORIZONTAL OSCILLATOR COIL
RLC.081 Ferrite core esciliator coil is centerstapped
for usc in sine wave horiz. osciilator cic- 1
cuit with AFC. O

SINGLE ION TRAP MAGNETS 81¢
RET.005 for 10° and 12” round (IKV and (9"
round I4KV. Gauss—35
RET.003 for 14° and (6" rect. 13 KV and 24~
reunii8 KV. Gauss—42

Write for Free F. Y. I. Flyer

Address Orders to Dept. RE-12
or call MUlberry 2134

HOLESALE

RADIO PARTS CO., Inc.

317 W, Baliimare 5F.

BALTIMORE 1, MD.

ET US PUT THIS
Mu nlfll:lmi NEW 1951

MIDWEST

TELEVISION 7.5
CONSOLE
in Your
Home on

e BRI T PR R LR

MAMMOTH 19/-Ine|| L

AM-FM Radio and 3-Speed Phonograph

Be your own judgel See and hear Midwesi Television in your

own home. Then decide whether 10 keep it or have your
money relunded. low Factory Prices.

1A|j- Avoillable an 39 DATS TRAAL!
_-_r The Sensalianal Hew S-Band

— 4

1 World-ranging 1951 Meadel

:MIDWEST RADIOS

MIDWEST RADIO l TElEVISlON CORP
Dept. 33-E. 909 Broodwoy, Cincianati 2, Obie

1
]
[}
L]
[
L]
"
(]
L]
L]

CITY _ ONE____STA T——‘

RADIO-ELECTRONICS for
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People

1! ET MIKE—SPEAK.

ER! (kO.D. 1 —14"x

8/187). Makes excellent lo~

{ lrlI'lLLPOd, Mlll,(Fi_ZAKI;;II!ONE or

P OW SPEAKER. .....

eo one es. §9c 4/$2.00

*'AInitd Magnet Assortment'’ ., . Powerful Bar.

Rlock. U Ring. KIt of [Q RABI, . o v.w., .

Write for Latest “Alnico Magnet'* Supplement.)
oSSl o 3

! to .2mfd. 200
Knobs . ., Screw, spring. Kit of 25 asatd. .
4 to & pin, Klt of 13 &

112 ...
15 msatd.. . .89
arnan.t e 10/1/49
.. 1.49

&
Potentiometers
lourm!elector
Wire-Wound Resis
ial Scales

W.. Carbon. Less aw. .
hes ‘r n sntd.

S SRS SPECIAL
B, POWER RHE

g
H

I (= 1813), se. .,
i eh, 1%5¢
DOPDT Toggle Switch , |
uulbzl.'av. Split Batl. . Arrd
£ wel Assembly ba .l
e 9c_13/1:00
P

]
3
3
g
g
v
)

1 . . bay..
Needle Contact Binding Posts.ea.
S TP T LTS T Tl T T8 T8 T8 T S T T
4 TURE Amplif. Foundation . . PALRTS GALOLE!
Slide-in chussis & cab. BLa"xX4 1l x3d,~ $0.98
18) . . 10°x17"x3". Cad. 1.89
pin, N.O, 10A/125V... .39
" 1'111/3'..105 12/2.00
> . o F.W. Bridge. 18V, 6A .. 98
Push-Button Station Tans . ., All U.S. Suatlons .39
i .. 12YX177, rich mahogany.49c 5/1.98
zzer . . 8V, fully adlust.. .. " 69
artons . . Piain_white (price per 100)
Min. (1" 5. X2 1Ly%)—%1,20; C

GT (114" su.xavg';
Med. (1147 8¢.X4 /") — : Large (2% 8q.x5%)
“*Polyatyrens’ Rod & Tu 2 g

Hod: 14"—9 ¥ — 19 3

!
12 lengthn—
H 3¢

8 = .08; 3
bIng (0. 3n 3
TUbINK, O L e YT Adsi 27— 1.08
High Fidelity Crystal Mike . pad, Rub-
ber shock-mid. |34%X14%. Less housing. «. ..

Aluminum Housing fur crystal mike........
cadset . . hi-imped.

Phone Cugshions

Z30Q P.E. Magnet Wire . .

52W~25 Ohm “Dividohm**

r PL.

77X14 c; 1
1135V, AC Induction Mol N
Fract, HP. 21 g"x314"x1", P
mercury $witch . o 1A/1 a/a. |
Antenna Base . ., all-steel. Ad) .
Ceramic Octal Sockets . . 1 o 1.00
18 Ft. Whip Antenna . . @ steel screw sects,. 2.4%
Army Gas “nu .« NEW. Adjust.; less can.. .39
Min. Order $3.00 20¢% deposit on all COD'y

Please add sufficlent postage—excess refund

RADIO CO,

Full remitance with {oreign orders
67 Dey Street,

m‘ New York 7, M. ¥,

OPPORTUNITY AD-LETS

Advertisements 1o this section oost 258 & word for
cach insertion. Nawme. gddress and jnusis must be
nciuded At Lthe wbove rate., Cash should accompany
all classificd advertisementy unless placed by an
sceredited advertlsimg agendy, No udverttsement for
BB 1han ten words accepted. Ten percent discount
siX lbsues, iwenty percent fur twelve lssues. Ubjec-
onable or misleading advertirements not accepted.
Advertisements for January. 1951, issue, must reach
us not later than November 24, 1950.

-agio-Electronies, 25 w. droauway, New York 7, N.Y.

-.-...-..-I-.--.-......-..-..-...--.-...------.-.-..

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC
arts. Hooks, booklets, subscrlptions, pin-ups, ete, Catalog
lUc‘ (refundedi. Clceroue’s, 86-22 Northern Blvd., Jackson
fhielzhie, NUOY,

FOR SALE: 108P4 & 10F1'4 $8. 12L.1°3, 12K1"38 $12. with
40 day guarantee. Shihped prepud. Davd Furnish, 5920
Elstun, Chleago 30, Ilinois.

WE REPAIR ALL TYPES OF ELKCTRICAL INSTRU-
ments, tube checkers and analyzers Hazleton Instrument
Co. (Electrie Meter Laboratory). 130 Liberty Street. New
York. N. Y. Telephone—U3Arclay 7-4234.

LANCASTER. ALLWINE & RUMMEL. 136 BOWEN
Building, Washinkton. . 1. Reglstered I'atent Altorneys.
Praciice before United States atent Office. Validity and
infringement Inmvestigations and opinions. Booklet and
form “‘Evidence of Conceptlon™ forwarded upon request.
HADIOMEN, BERVICEMEN., BEGINNERR MAKE
more money. easlly. quickly. $23 weekly possible  \We
thow you how. Informatlen free, Merlt Praducts, 216-321,
13ind Avenue. Springtivhl Gardens 13. New York.

HADIO —TELEVIRION — ELEC TRONICS — TUTORING
§5 per_lesson—Mo. Tech., 3907 North 25ih Htreet, 8.
Vouis 7. Missourl

BRONZED BABY SHOES AT WIHOLENALE. Rewtl
Outlets Wanted. Texas BBronzeeraft. Joinetville, Texas

101 RADIO REPAIRING TII'S (BooKLET). SEND |
50 cents \.8. Hadlo, 135 E. 28 8¢.. New York 18. N. Y

AMOTHIR OUTSTANDING JOBBER

RADIO SUPPLY, INC.

Fi4 NORTH HUDSOM
Oklchoma Cliy 1, Oklohema

HAS THE
SENSATIONAL NEW
SCOPE XIT

IN 5TOCK!

DECEMBER, 1950

HorrMAN RaDIo: J. J. Kahn, STANDARD TRANS-
FORMER ; Arie Liberman, TALK-A-PHONE: W. A,
MacDonald, HazeLTINE: E. F, MecDonald, Jr.,
ZENITU ; A, D. Plamondon, Jr., INDIANA STEEL
PRODUCTS ; Ross Siragusa, ADMIRAL.

*"TOWN MEETINGS'' CoOM MITTEE : Harry A. Ehle,
INTERNATIONAL RESISTANCE Co., Chairman ; Ben-
Jamin Abrams, EMERSON : A. T, Alexander, MoToR-
oLA ; H, C. Bonfig, ZENITII ; A, A. Brandt, GENER-
AL ELECTRIC; Leonard F Cramer. Du MoNT; J, B.
Elliott, RCA ; G. M. Gardner, WeLLS-GARDNER : H.
L. Hoffman, HoFPMAN Rapio; J. J. Kahn, STAND.
ARD TRANSFORMER ; Stanley H. Manson, STROM-
BERG-CAKLSON : Leslie F, Muter, MUTER Co.; Henry
T. Paiste, PHIuco; A, D, Plamondon, Jr., INDIANA
STEEL PRoDUCTS ; Edward C, Tudor, INDUSTRIAL
DEVELOPMENT ENGINEERING ASSUCIATES,

SALES MANAGERS COMMITTEE: Clifford J. Hunt,
STROMBERG-CARLSON, Chairman; Stanley M,
Abrams, EMEKSON ; A. A. Brandt, GENERAL ELEC-
TRIC; William Dunn, BeLMONT Rapio: V. C.
Havens, CroSLEY ; William H. Kelley, MOTOROLA ;
E. G. May, SENTINEL RADiO: Allan Mills, RCA;
John M. Otter, PutLco: Stewart Roberts, MAG-
Navox: R. J. Sherwood, HALLICRAPTERS ; Ray-
mond P, Spellman, ARVIN ; Walter L. Stickle, Du
MoNT: E. L. Taylor, STEWART-WARNER; L. C,
Truesdell, Zeniris ; J. F. Walsh, WESTINGHoUSE,

R. G. Zender, LNz ELECTRIC MFG. Co., Chair-
man of the RTMA parts division named heads of
the various Parts Division Section, These are
ANTENNA: G. O. Benson, PREMAX PRODUCTS.
CERAMIC CArAciToR: K. E. Rollefson, MUTER Co.
ColL: Edwin L Guthman, EbwIN [. GUTHMAN Co.
FIXED CAPACITOR: W, Myron Owen, AERovox.
FIXED RESISTOR: D, S, W, Kelly, ALLEN-BRADLEY.
INSTRUMENT & TEST EQUIPMENT: R. L. Triplett,

TRIPLETT ELECTRICAL INSTRUMENT Co.

METAL STAMPINGS & SPECIALTIES: Jay H. Johnson,

JonNsoN & HoFFMAN, INc.

PHONOCKAPLI CARTRIDGES : S. N, Shure, SHURE

BRros.

REcorRp CHANGERS: H. E. Moon, GENERAL INDUS-

TRIES,

SOCKETS : Lester W. Tarr, CINcH MFG. Co.

SPEAKERS: Matt Little, QUAM-NICIIoOLS.

SPEAKER PARTS: Wm, H, Welsh, WM. H. WaLsH
0.

SPECIAL PRODUCTS : W. R. Macl.eod, KING LABS.

SWITCHES: W. S, Parsons, CENTRALAB Djv. Globe-

Union.

TRANSFORMERS: L. S. Racine. CHICAGO TRANS-

FORMER Div, Essex Wire Corp.

TUBE PARTS: S. L. Gabel, SupERIOR TuBE.
VARIABLE CAPACITORS; Russell E, Cramer, Jr,,

RADIo CoNDENSER Co.

VARIABLE RESISTORS: Victor Muclier, CLAROBTAT.
Wike: John S. Miller, CORNISH WIKE.
WIREWOUND RESISTOKS: Roy S, Laird, OunMiITE.

BupGET: Charles A. Hansen. chairman ; Samue! J,
BeLbEN Mre. Co. ;
and Lew Howard.

Spector; Herbert C. Clough.
Lew Halry, HATRY & YoUNG

Jerome J. Kahn,
president, STAND-
ARD TRANSFORMER
CoRP., was elected
for a second term
as president of the
Radio Parts and
Electronic Equip-
ment Shows board
of directors. Sam-
uel J. Spector, IN-
SULINE, was elected
vice president; Lew Howard, TRIAD
TRANSFORMER, secretary; and Charles
A. Hansen, JENSEN MFe. Co., treasurer.
Mr. Kahn appointed the following com-
mittees:

PubLIciTY; John H. Cashman, RADI0 CRAPTSMEN,
Inc,, chairman; Tom Jenkins, Rapio SuppLY
Co.; Jerry Kirshbaum, PRECISION APPAKRATUS

0.

Co.

HoUSING: Samuel J. Spector. chairman: John H.
Cashman: Lew Howard and Tom Jenkins.

ARKANGEMENTS; Entire board of directors and
Charles Golenpaul. AEROVOX ; Walter W. Jahlon,
Esrey MFa. Co.; Harry Kalker, SPRAGUE ELEC-
TRIC; and William 0. Schoning, LUKKo SarEgs.

ENTERTAINMENT: Jerey Kirshbaum, Lew Howard,
and Charles Hansen.

CrEDENTIALS: Lew Hatry, Charles Hansen, Jerry
Kirshbaum. and Tom Jenkins.

EDUCATIONAL: Jack Berman, SHURE Bros.: Her-
bert C. Clough, John Cashman: John F. Rider,
Joun F. RIneR, Publisher; and Howard W,
Sams, HowAkp W, Sams & Co.

MANUFACTURER-DISTRIBUTOR  ADVISORY COMMIT-
TEE: Herbert C. Clough. chairman; William 0.
Schoning; W, D. Jenkins. Raplo SuPPLY Co.,
Richmond, Va.: L. W. Hatry; W, A, Wilson,
HUGHES-PETERS ; George Barbey. GEORGE D.
BARBEY Co.; Lew Bonn, LEw BBONN Cu.; H. L,
Dalis. H. L. DALIS, Co.; Sam Poncher, NEWARK
ELECTRIC: Charles Golenpaul, AErovox : Milton
Deutschmann, RApIO SHACK ; Walter W, Jablon,
Espey CoMPANY; John Stern. Raplo ELECTRIC
SERVICE Co.; Les Thayer, BELDEN Mrg. Co.:
Robert Sprague, SPRAGUE ELECTRIC.
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SPEAKERS

FIRST IN
REPLACEMENT
FIELD

FIRST FOR
ORIGINAL EQUIPMENT

ou can always tell a Quam Adjust-A.Cone
Y Speaker by the U-Shoped Cail Pot—and its
superior performonce!

This exclusive coil pot design provides an un-
broken path for the magnetic lines of force,
producing a stronger mognetic field. increas-
ing efficiency and improving performance.

It's another ane of the superior features that
servicesmen consider when they

REPLACE WITH QUAM

WRITE FOR CATALOG
of complete QUAM line

Als0 makers of Quam Focalizet U'nits and [ON Traps

AQUAM-NICHOLS COMPANY

$31 E. 33rd Place
Chicage 16, illinois

O F

CGUALITY SPEAKERS FORE

UHEHIE THE SAME MAMNAGIMENT

antenna

The most practical, comprehensive book on
snten: - 300 pag wn-to-sarth help
on antenns, feed Hne, ation end prope-
gstion for all frequencies up ro 1000 Mc.
Including Fm end TY. plain lenguege; ne
need to brush uUp on math. A neces: hy for
sveryons interested In sronsmission ar
reception.

PER COPY —
By moil, $3.65 postpaid. Foreign. $3.73

AT YOUR FAVORITE DEALER

& DARECT MW

“»
o
W
(=]
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REAL VALUES!

BC 906—Frequency Meter
Range 150-225 MC with modification possible for
lower frequencies of TV, etc. Contains 0-500 DC
microammeter ond uses Batiery pack of 1.5 ¥

and 45 YDC. $10.95

Like New—Less Botteries..........

e e ————————————— e —
Miscellaneous Specials
sed

U New

ASB 7 indicator Seepe. -.....-.512.958
BC 1206 Recsiver, 200 {0 400 KC—u— $5.95
MN 26C 17.50 24.9>
RA 10 DA Recsiver ] 17.50 24 v
KT7/APNI T siver 6.95 9.%5
APN | Complete —_— 24.5u
BD 71 6 Pos. Switehboard ?2.95 14.%3
By 347 Interphone AMpIiNer e 2.95
170 Tuning Mater R AT
BC 460 Veeder Roat Counter . e Y
BC 442 Less Condenser 1.49 1.9
APS 13 UMF Antenna. Pair — T
FL B Filter _— 1.9
1-97 Blas Meter 3.95 4.9
RM 29 Remote Telophene Control 7.95 .
BC €02 Control Box s
RL 42 Antenna Gearbox Motor

and Reel 4.9 7.50

TS 10—8ound pewered Dhones &

BC (06§ B—I50 te 225 MC Portable Receiver adapt.
able to many amateur uses. In Canvas Carrying
Bag. Used g.

Tuning Units fer BC 375—Presently most numbers are
available in oxeeiient condition with case at 2,95 ea.

BC 306—Antsana Tuning Unit for BC 375. Excelient
Condition F 1.50 ¢a.

One Tube Interphone Amplifer—Small Compact miu-
minum case fully enclosed. 2%" X 3%" x 5% .
Less Tube T

BC 709—Battery operated tightweight interphone am-
plifier. Complete with tube and sheck meunt. but
less ory New 3.

Motor—Universal Electric. 24 VDC, will also operate
on 24 VAC Diameter 1%”; Length 2 9/16, Shaft

¥ ¥ New 1.49

New .49

Va" x Y
MC 385A—Headset Adapter

C 620
Reseiver- Transmitter—2 ccystal channeis—20 to 27.8
MC FM—I3 tubas. Metored. Plate and Filament.
New §1 Agg

Used A
FE 97 Power Supply fer above 6:12 volt vibrater type.
Used less tubes. vib. & Con .95
BC620 and PES7. New $1.50

T 250 Mount for both
Portable VHI

Communication Unit
Two-way radio telephone equipment desisned for oper-
ation between 152 and 162 megacyclea. Adaptable for
many uses, a complete unit inel uding the rechargeabls
stornge battery weighs but fifteen pounds, and is
housed in a sturdy case 11%2"x97x4%", provided with
1houtder straps.

This brand new set of big name manufatture comes

complate with battery, battery tray. and
handset but less erystal $89-50
Bottery charger |1 axira ot $19.95

Mobile VAP __
Commaunication Unit
Adaptable fer many mebile uses, this is a compaet
unit 37,°x87x15V,", epecating on 152 te 162 megacyeles.
It is six-velt powered direst irem starage battery. and
is complete with the tome fiiter and crystal; handset,

trot box. ant d instablati
:‘:'t. oBr-n; n:w."r.::dy“!o :a'. on $129.50
. $2.9

Exten 18 stub tvpe antonnae are available..

SURPRISE PACKAGE

20 Ibs. Ass't cadi ts. A $25.00
volub: k»r'cml;u g $1 .95

COMMAND (SCR 274 N)
EQUIPMENT
Used New
BC-453 $12.95
BGC.454 ;.15
BC-455 A5 9.9%
BC-456 e 2.95
BC-4%7 595 —
BC.458 . 5.95 l.:l-
BC-698 (or TI9) 14.95 24.9%
BC- Receiver Remote Control .89 1.55
BC-442 2.%5
3 Reteiver Rack 1.95 —_—
1.50 —

2 Transmitter Rack
Combleta C a4

d from Aireraft—

as 7
3 receivers—2 t:lnlnllittorl-—&ol_-y‘ unit—tontrol boxes

" $34.50

RT7/AFPH1
TRANSCEIVER UNIT

Hynlmnm-—-e::iud “Set

verted for signaling
control cireuits. eit-
izens band. efc
Camplete with 14
tubes and dynamoter
they are in good

on at
low grice of
requirei on

All shipmen <5 [leposi
alt orders. Minimum order pted—$5.00. illinois resi-

donta, Glenss add regular

ARROW SALES, Inc.

x to your remittance.

Dept. E

1712-14 5. Michigan Ave., Chicage 76, ML

PHOME: Hhrrizan 7-9374

TRUETONE RECEIVERS

When aligning these receivers, don’t |

pass up the r.f. or antenna trimmers if
you can’t peak them. Most of these sets
are designed to have a definite peak
with r.f., oscillator, and antenna trim-
mers. Replace the converter (and r.f.
tube, if necessary) even when they
check O.K. on a tester. An aged tube
might change its input capacitance so
much that the tuned circuits can’t be

peaked.—David Gnessin

PHILCO MOPAR SETS

Lack of volume and distortion often
show up after Mopar custom-built sets
have been operating for about an hour.
These troubles are almost invariably
caused by the tiny 47,000-ohm resistors

in the plate and cathode circuits of the

phase-inverter tube. These resistors are
under strain and sometimes ope. inter-
mittently. Replace them with standard

14-watt units.—T. M. Ferreira

LICKING AN INTERMITTENT

If you are still stuck with an inter-
mittent receiver after trying all the
tricks in the book, subject the set to
several cycles of heating and cooling.
In winter, leave the set near a radiator
or furnace for one day, then put it out-
side for another. Do this several times.
In summer, use a sunny spot and a re-
frigerator. A few cycles of heating and

cooling will almost invariably show up

the faulty part.—Leonard Pfeiffer

AUTOMOBILE RADIOS

Many automobile radios, particularly
the 1947 Chevrolet models, have dy-

namic speakers with the hot 6-volt lead
connected to an insulated eyelet which
is used as a tie-point. These eyelets in-
variably twist around and short to the |

speaker frame, making the

fuses
blow. This won’t happen again if you

drill out the eyelet and replace it with
a small, one-lug, insulated terminal
strip.—Bob Williams
7 ATOMIC
Cufgll - SPINTHARISCOPE
LR £ THE SPINTIARISCOPE 18
e . one of the most amazing
E i sclentlfic  instrunients ever
o b3 Invented. The SPINTLIIARE-
. '.'-E_I.% - SCOPE  deinonsteates  that
3 o radium _ setually  destross
1 i stoms. Look Inte the SPIN-
chity THARLSCOPE anil sou see |
e eyt - whole Airmement lit up like |
b e i T 4 a bhrilllant night sky. You |
od ohsetve thonsands of "stars’ |
and untold bright I‘lnhu]|

| similar 10 showers of shont-
ing :tars. Kvery flach 15 the eesult of the destruction of one

atom of radium. These fast moving Helium atoms {slso
called Alpha rays) produce s minute flash of flght when
they strlke a ceystal of zine sulphide contained In the
SPINTHARISCOI'E. The magnifying lens of the insteu- |
Inent makes these flashes visible to your eye. The actinn

keeps on golng for over 1800 yesrs. Our SPINTHARI-

SCOPE actually containg a small quantity of radium, If
you want to see a most awe-lnspiring sight, witness the
aciual destructlon of thousands of worlds (atoms are minla-

ture worlds)

by slmply lvoking through the lens of the |

insttuinent.
See RADIUM DISINTEGRATED AND DESTROYED
RIGHT BEFORE YOUR EYES!

The RADIUM I
SPINTHARISCOPE -
ltem No. 190 ,-‘H I

-
Price, Postpaid 75¢ - >
HUDSON SPECIALTIES TbK I
.. 40 Broadway. :
co West way, ‘..' |

New York 7. N.Y.

www.americanradiohistorv.com

3 TUBE PHONO AMPLIFIER

Designed for use with
all types of reco . Ll
watt uuﬂ)ut. completely
as 2 controls,
olf
con-

. and lonhe
trol, Compact—that it 18
easy {0 mount ahywhere.

ONLY s2'39

SET OF TU'RFS FOR ABOVE AMPLIFIER $1 mn
B0L6 output Trsns. fur shove. .. n
4* PM Speaker - nn
5° PM Speaker 116
6" PM Speaker . 1.4%
12° PV Speaker H ; 5.
Hi-volt L ickup & Hardware 1.5%
Med.-Volt_ Phanu Pickup & Hardware 1.T%
Hl-Voit Crystal Clnridﬂ. i 1.T%
Med.-Volt _Crystal Cartrislze L
78 RPM Phoon Motor & Turntable 3.8
3 Speed Phono Mutor & Turntable CEL
¢78. 331n, 45 RPM}
3 Speed Pickup with Hardware .25

WE_CARRY A COMPLETE LINE OF CONDENSERS
I'S:‘.R]r."}"l'ous. RECEIVING TUBES. RAaDIO & TV

Write for free descriptive liternture—Dept. 12RE.
All Prices F.0.B New Ynrk, 257 deposit teauired
on all orders. Minimum order $5.00.

THE ROSE COMPANY 98 Park Ploce
(Corner Greenwich St.} New York 7, N. Y.

WE GOT EM!
TUBES-TUBES

WE CAN MAKE IMMEDIATE DELIVERY
ON THE FOLLOWING TUBE TYPES IN
REASONABLE QUANTITIES

2A5 110 61§ 90 12817 1.40
2X2 1.50 616 174 26 .80
5V4 i44  6KB 99 27 ‘80
5Y3 .73 6K7 K 32L7 1.50
523 1.08  6L6 1.60 50 1.25
GAC7 1,724 6R7 1.59 56 85
6AIS 230 68A7 09 35 89
SAKS 2,34 68C? 20 3 ‘89
6AKS 1.44 6807 140 3 80
8B7 1.5  68F5 80 g i53
8C4 80 68K7 80 ol isg
6C6 1.20  68Q7 75 a

606 99 l0or210 125 85 .05
6F7 1,73 12ATE 90 H17L? 2.34

Many of the above are J.AN tubes, Manulacturers qusn-
tities on some of the above, No reduction while present
shortage lasts.

BUFFALO RADIO SUPPLY

219.221 Geneses St., Dept. RE |}
Buffolo 3, N. Y.

*»

T2t 8atsasastassss s

x
¥

¢ pe

SO

cluged brl
212 B'way

ﬂ******ﬁ**i*fﬂ**t***itt*t

GREYLOCK'S
NEW CATALOG!

Crammed full of
% Groat Money-Saving Valves for
YOU
% Bargains you can’t afford to miss
% More thon TWENTY Stondard
Brond lines of Merchondise
Write TODAY for your copy. to Dept. C-12
G R E Y LO c K ELECTRONICS
SUPPLY CO,
115 Liberty Street New York 6, N. Y. ¥
P T L At bt hd

CANDID "ON-THE-SPOT'
RECORDER-TRANSCRIBER
VaLK CORDAL

ALKIE-RECOR L
ure SATTERY RECORDER PLAYBACK
t, accurate. '"§ at only
Yl‘l tantaneous. permanent playback. icks up

r hr

un tn @0 (.

rda conferences, lecture. diciation, 2.way phone &
wn‘_hlnw. rldll;ﬁ._av)r ‘ylnl. rds

PP TYYSTE RS RS L L LS

uhd

Reco

lea talks: while
lefemse with ddén m! 1

MILES REPRODUCER CO., INC.

New York 3, N. Y.

Dept. REI
SP 7-7470

PEN~-OSCIL-LITE

Exiremely convenient test oscillator for all radio
servicing; alignment « Smai 88 & pen s Sel
powered « Range {rom 700 cycles audio to over
800 megacycles u.h.f. « Output trom zero to i3
v. « Low in cost e Used by Signal Corbs
s Write for information.

GENERAL TEST EQUIPMENT
38 Avgyle Ave. Buftaio 9, N. Y.
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BLIMKING PILOT LAMPS

Pilot lamps which blink intermit-
tently in a.c.-d.c. sets can be caused by
an intermittent heater in one of the
tubes. Locate the faulty tube by con-
necting a fast-acting a.c. voltmeter
across each heater until you come to
one which causes the meter to rise
above normal when the pilot is off. Re-
place this tube.—Deloss Tanner

TRAV-LER 5028 A

If this set comes in with an open
filament in the 3V4 power amplifier
tube, check the filament dropping re-
sistor which is located above the chas-
sis, behind the speaker. Its bottom lug
sometimes cuts through the insulation
and shorts the red lead going to the
top of the resistor. Reinsuiate the lead
and turn the lug away from it.
Hurley D. Robinson

FORD RADIO MODEL 6MF780

If this set will not play or will not
receive stations except at one spot on
the dial, the trouble may be traced to
the shunt coil in the oscillator circuit.
This coil has been found open due to
improper soldering and waxing. The
connections of the oscillator coil are
shown.

To locate the trouble measure the re-
sistance across the 6.2-ohm section of the
coil with a low-range ohmmeter. Since
the 3-ohm shunt coil parallels this sec-
tion of the coil, the meter will read ap-
proximately 2 ohms if the coil is good.
A 6-ohm reading indicates that the
shunt coil is open.

Cleaning and resoldering the con-
nections usually clear up the trouble.
Adams Radio Service

KILLING EIRDIES AND OSCILLATION

To determine the source of oscilla-
tion in a receiver, tune the set for a
good beat note or birdie. Use a metal
tool such as a screwdriver to probe
around the grid and plate leads of the
r.f., mixer, and i.f. stages until there
is an abrupt change in the audio note.
Verify your findings by detuning the
suspected cireuit. This will also change
the frequency of the beat. Check the
alignment, shielding, lead dress, bypass
capacitors, and decoupling networks
for causes of oscillation. Do not over-
leok possible coupling between a loop
antenna and the mixer or i.f. stages.
Charles Buscombe

if you are commercially or
professinnally interested in TV, read

TELEViISION ENGINEERING

for news of all that's NEW in the lah,
plant and station involving design, manu-
facture, operstion sand meintensnce ol TV
equipment for research, production, testing,
receiviag snd transmitting.

Special Rate: 3 yrs. {36 issues) $5

Bryan Davis Publishing Co., Inc.
(Publishers of SERVICE)
52 Yanderbilt Ave: New York 17, N. Y.

DECEMBER, 1950

|ao

2) 7900 trc Qualiy Volig apd
HUDSON M2 Z /

RADIO & TELEVISION CORP.

Our Giant Store and Warehouse features Every Modern Shopping Convenience, including a Complete Line
of RCA Tubes, Test Equipment, Batteries, Radio and TV Replacement Parts, etc. visit our Elaborate
sound Studio and New York's First ‘‘Radio Super-Market'— Serve Yourself and Save on Thousands of
Standard and Surplus Items! Mail Orders Shipped to All Parts of the World — Quickly, Completely!

NEW RCA WO-56A 7 OSCILLOSCOPE

Unequalled in Performance, Unmatched in Versatility! This new extremely
sensitive RCA 7~ Scope features DUAL CONTROLS for Coarse and Fine
adjustments, Identical Vert. and Horiz. Amplifiers...for response flat
down to DC. .. for measuring DC component in AC signal circuits. Push-Pull
throughout, High Amplifier Qutput and Gain, Phase Equality. Advanced
sweep facilities include preset fixed positions for TV vert. and horiz.
waveforms, plus or minus sync for easy lock-in of upright or inverted pulse
waveform, line-frequency sweep and sync, with phasing. Frequency Response
of both amplifiees flat within —2 db from DC to 500 Kc; within —6 db at
1 Mc; useful beyond 2 Mc. Square wave response — no tilt and over-shoot.
Both ag-lpliﬁters have frequency-compensated and voltage-calibrated attenu-
ators. Peak-to-peak calibrating voltage source.

No. A19, Ship. Wt. 31 Ibs... net *197.50

TERRIFIC! RCA 51552 15/ Duo-Cone SPEAKER

Engineers and professional sound techniclans have nothing but praise for
this sensational new RCA unit. A development of Dr. H. F. Olson, famous
RCA speaker authority, it provides remarkable listening quality al a mod-
erate price. Employs two voice coils, each driving one of the duo-cones,
which vibrate as a single cone, at crossover frequencies {around 2,000 ¢ps),
avolding “crossover'’ interference. Has high sensitivity at high power levels
will handle up to 25 watts. Delivers superb, high fidelity performance from
40 to 12,000 cps, over 60° angle. Requires no ¢rossover network. Magnetic
structure contains a bridge network to supply equal flux density to the
air gap for each voice coil, from a 2 pound Alnico V magnet. 16 ohms
impedance. $
No. AS3, RCA 51552 Speaker, Ship. Wt. 18 Ibs.......Net 48.50

Price Includes 2% Discount

RCA TV COMPONENTS

All RCA Television Components are
‘originals,” designed with ¢harac-
teristics which are correct both
electrically and mechanically for
the tubes and circuits. They are
compelitively priced!

RCA TUBES

RCA's unparalleled research facill-
ties and manufacturing experience
contribute to the quality, dependa-
bility, and operating economy of
Furev ~of tha. The Quality of

HUDSON

RADIO & TELEVISION CORP.

Over 43,00
OW TO GET THE MOST v
gF BASIC TEST EQUIPMENT

wWhy Not You, Too?

SERVICING by SIGNAL SUBSTI UTION

ARS! (NEW, UP 1171 EDITION}

peed Approoch To Re-
t Problems, AM-FM-TV.
non-obsolescent

Equipment

<7 SELLER FOR OVER 9 YE
Modern, pynamic 5
and Alignmen
@ Universal
@ Employs only Basic Test

The Simple, / p
ceiver Adjustment aﬂ y 40

x to learn

100 pages. Invaluable
information that will help
you re-double the value of
your basic test equipment.

[ ] Nothing comple
@ Mo extra equipmeat to putchase

Ask for “5.5.5." at your local
Radio Parts Jobber or order direct from factory.

PRECISION APPARATUS COMPANY, INC. -

92-27 Horace Harding Bivd.,

Eimburst 4 N, Y.

www americanradiohistorv com
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BEST WISHES and

B "BEST VALUES

ONE OF AMERICA'S GREAT ELECTRONICS STORES

NIAGARA

¥

“

rom

TRANSFORMER
BARGAINS!

Plate
¥ 150:0:750—300 MIA.| wia s = b i 63 $ 7.50
% 1025.0:1025_ 500 MA. ... 17.95
$2500V.—aMA ... 3.95
¥ .
¥ Filament
Y 25V-5A, THVAA. oo $2.60
1; 25V.-10A cused ... .oiiiiiiiiiniaes .
ds5veT3a ...
W5EVI0A ..
¥ 5 V.CT-105A
¥’ V.CT 158 .......
B 6.3V-3A 7 =t wes apd e mmoiBan o e muerpen ¢
Y63 V.CT 354
§! Three 6.3 V.LUT-4A each,
PO3VCTEA .
v B.AF-8A i #4185 S is
Y TeEVG AL o n fiiiacian b v o AECHSERRATH
Eﬂ Power
W 40-0-40—250 MA.—5V34 ... ...$1.25
y 35055250 MA.—5 V.CT.-3A, 5
€ V.CT-3A him Al wvn ! 1,535
& 175.07175- 150 MA.—63V 64 2.15
€ 2750-275—70 MA.—5V-5A. 25V-
¥ lusA . . =
i 325:0-325--40 MA —5 V.CT.24, 25
$OVCT4A 2.25
¥ 395.0325- 70 MA.—63V.1.91. 5V
¥ [ g ‘ 2.95
% 350-0-350—70 MA.—5V-3A, 6.3V-31 3.05
{ 3500350 100 MA - -83V-64.6 3V-2A 1.28
¢ Modulation

¥ 807 to P.P. L8 e .....82.49
] P.P. 807 to single 61.6, 41)32 (2400
s ohms) ¢ s Vak {

2 ‘

¥y

s Lo

IMPORTANT NOTICE:

ORDERS FOR TUBES IN THIS LISTING [
will be honored at these prices if post-
marked no later than Jan 1st 1951.;
SEND IN YOU'R ORDER TODAY!

% R e

RECEIVING TUBES |
»
on2 51.75) GFO .80 128J7 48 “
0a3/VRTS 1.30! 6F7 8a 125K7 .25
0AaG 94| 6Fa 1.25] 12507 58 *
0B2 1.74] 6Ge B8] 125N7 R-1)
083/vR90 1.30| 608 -68) 125Q7 1.10 &
Q0C3/vR10s 1.30] 6JS BS5] 125R7 .65
003/va1s0 .75} 647 on] 1223 (78 i‘!
Y4 88] 6J8 1.28| 12%3 88 I
1a3 .60f 6KS 96 4AT N-1.3
1aap 1,08 6K6 98| 1aaF7 B8
1ASGT laslex7 65{ 1486 168 4
a6 78| 6x8 7K 1amA an A
1A7GT ‘solesLs 1.06 | 14c3 s 0
184 18| 6L6C 2:10{ 1467 .88 a
1857255 asleL? 78| 14€6 72 ¥
1a7 06} eNE 1.56| 137 88 *
1c5 ‘66| 6N7 98| 1aF7 ‘68
167 sa| 6PS 96| 1aF8 K1Y
105 96| 6as 1.06| 1417 75 B
DT .88 6Q7 .78 al? 1.06
ips ;a4 6R7 .78 1anTy ‘88 a
1€5 1.38] 657 88| 1aq7 .58
1E7 1.56] 658 1.06| 1aR7 66
1Fa 7a| 6saT ‘e8| 1as7T 1.06 ¥
1FS .74] 6587 N.1] aw? 1.0 g
1F6 1.56]65C7 98] 14X4 -8B
iF7 1.56]| 6507 8a|1ax7 1.06 3
104 68| 65Fs .as] 19 233
166 ‘e8| 65F7 saf a2 198 Ny
1H4 .68|63G7 98] 24 66 ;l
1H5 .90] 65H7 .65)25a6 1.06
1H6 ‘asjesJ7 ‘80| 25aCe 116
146 ‘88| 6SKT 1.20] 25L6 1.25
L4 .65 65L7 1.20] 25Ys 1.16
iLad 1.25] 6%Q7 .98 s5Z% .98 =
iLa6 1.25| 65R7 .98{2576 KT »
TGl A R
1es l2s . .
.tﬁs 1.28]esv7 ‘an} 2807 75 N
1LDS .90 T7 .97 1] .56 A\
1.25] 6US/GS o8l 31 a6
‘as|8Us .72 32 ETR
eaf sut ‘sal33L7 98 b
ssleve 1:59]33 68 1)
95]ew? .88 3a .88 ’ﬁ
.68 8X4 780 35,53 .55 ¥a
88| 6X3 -75f 1sa5 .a9 ﬂ
1.20|&ve 1.2°] 3845 98
5516Y7 .as] 208 (3% xy
851627 (14 33Cs -2 L
‘o8| 6ZY ‘6Bf IsLe 1.25 o
78 TAaa'XXL R 35Y4 .89 ".
9| 7as .72] 3323 .89
-89} 706 .66 3524 75
6Bl a7 5613528 1.25 14
1:2%) 788 o8] 38 39
6af 7AD7 1.06] 37 .35 2
‘s 7AF7 .72 38 38 9
‘as] 7AGT s8] 39/44 26 i
‘ag] TAH7 .aa] a1 .15 Pa
‘on] 784 56|42 .78 &
‘en| 785 72743 a8 N
95| 786 .safas .78 a
g5 787 .S8) 43Z3 .75
‘an| 788 .72] aszs J78 A
1.98] 7C4 712030 36| 46 1.25 Pn
“3a] 7¢5 o8] a7 6B %
2e] 7Cs .72 a8 3.95 %
1 28] 7¢7 78] a9 .88 i‘
90| 7€S .86 150 1.28 B
1.10] 7E6 58] soas 1.25 ﬂ
‘asf7E7 .68} soss 1.50 1
‘sol 7¢7 an| socs 1350 &
1.50] 7F8 1.06]| sOL6 1.50 3
‘asf 707 1.08| sovs .90 a
.79 707 75| 53 86 o
‘saf 797 1.06] 56 43§l
c7s]Imy 1.06§57 237 oy
onf7L7 ETIEL .48 Oy
1.29] N7 9B | 59 SR 1y
1.28%7Q7 .SRITOL? 1.98 I
‘aa|7n? saf71n .66 R
.68 787 1.061 75 .98
o8| 7v? 1.28] 76 3% R
.88 7wW7 ..8|77 .42
os] 7x7/xxFM  88] 78 aa *
1.16]7Y4 .s5)79 .aa
Ral 7z2a ETILE 1.28 '.:
1.28] 10 .69] 82 .86 P
78] 32A 86183 1.35 a
78] 12n8 .39 ] 83v 1.60
1.06] 12A7 97| Ba .90 ﬁ
sa] 1248 salss 1.10
‘so] 12au7 1.30] 89 72 &
4.98[ 12aLS .80f 89Y .38 7
1.59f12¢8 L8] 117L /M7 1.56
1.58}12FS s7l317n7 75
78] 12ne 3s|117p7 126 P
.agf 128 35111723 78 22
.BR12)7 RO§117Za 1.16
ssf1zK? s3}117z6 1.20 10
56]12r8 .58 9001 1.50
1.28] 1za7 48| 9002 1.50
‘eaf] 125a7 1.28] 9003 1.50 (&
6] 125¢c7 .9R] 9004 .33
‘87{125F8 .56 | 900s 1.90
1.10] 125F7 s} 9006 .35
1.060 12567 .56 1273 1.75
o8] 125H7 3s] 1280 1.28

Minimum Order $5. Quantity prices on request. All items in stock now~—
subject to prior sale—prices subject to change without notice. 20% De-

posit with orders unless rated. All prices F.O.B. our N.Y.C. Warechouse.

A

m 160 Greenwich Street, New York 6, N. y
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Technotes

GE MODEL Gé61

This set came in with the complaint
that it would play when push-button
tuning was used but could not be tuned
manually on the broadcast or short-
wave bands. Checking the oscillator
circuit with a dynamic analyzer, we
found it to be operating properly on

TO GRID CAP DF
6AB-G CONY

manual and push-button tuning. After
setting the receiver for touch tuning,

| we connected an ohmmeter across the

antenna tuning capacitor and found it
chorted. The short was cleared by
geparating the pilates, which were
tcuching. The diagram shows the an-
tenna circuit when the set is adjusted

for push-button tuning.—Manuel K.
Silva
RCA 26X1
Intermittent noises and squealing

are frequent complaints on this anl
similar models. Trouble-free perform-

REPLACE WITH MOLDED CASE .0i LINE CAPACITOR

1
= Jl
<,
3|
Y
| ¥
B+ B+
Y
4!
VOL CONT mn
REPLACE WITH ,05./600V B+
‘ ]
m___ |
ITVAC OF
>
-
MOLDED PAPER T
CAPACITOR

ance ecan sometimes be had by replae-
ing the 600-volt capacitor between B
minus and the chassis.—Peter Bedro-
sian
CROSLEY 10-401 AND OTHERS

The horizontal oscillator in the
models 10-401, -404, -412, -414, -416,
and 10-418 has a tendency to drift, thus
causing the receiver to lose horizontal
syne after it has warmed up. If the
horizontal sync adjustment is made
after the set has wavmed up, the pic-
ture will not fall in sync when the

| receiver 1s coid.

This trouble is caused by a molded
capacitor C160 (type 487) which may
change capacitance with temperature.
The capacitance change is sufficient to
cause the recciver to lose horizontal
sync.

Correct the trouble by replacing it
with a .01-nf, 600-volt paper capacitor
(part No. 39001-13).—Crosley Service
Department

RADIO-ELECTRONICS for
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EXPERIMENTAL ARTICLES
Dear Editor:

Regarding your query in the January
issue “Shall we abandon experimental
articles?” I feel that it would be a
great loss to those readers interested
in all phases of electronics. The growth
of science is based largely on experi-
ment and without it knowledge and
industrial growth would stagnate.
Anything that will stimulate thinking
is worthwhile.

Here is a short list of some problems
that need further working on. None of
them are new, but they all are in need
of development,

Simplified full-color three-dimen-
sional television; more efficient loud-
speakers; improved transistors; uses
for electrets; biological electronics—
diagnosis and cure of disease; elec-
tronic weather forecasting; high
power-to-weight ratio storage batter-
ies; power from the sun’s energy;
radio transmission of power; elec-
tronic rain-making; electronic insect
extermination; efficient hearing aid
battery.

VANCE PHILLIPS
Santa Barbara, Cal.

APPROYED FOR VYETERANS — New
classes start twice a month. High

SIG GEN TABULATION el o vt vastic mon

able for profcssional radio men.

| o1

Whether you're in the Armed Services or in Industry

ELECTRONICS TRAINING PAYS OFF

WITH INTERESTING JOBS AND HIGHER EARNINGS

CREl Residence School training offers quick promotion in
uniform as well as profitable civilian careers

N or out of the armed services, the best jobs go to the

men with technical training. If you are prepared with
electronics training, you'’re fortified for the future, whether
you're headed for a berth in the armed services or & career
in essential industry. Because of the critical shortages
that exist today in the electronics industry, the qualified
technicians and engineers can practically choose their own
futures. Because of the dependence of modern armies,
navies, and air forces upon electronics—for radar, com-
munications, and navigation—the man with even limited
knowledge of electronics gets ahead quickly in uniform.
In case you're called to active duty before completion of
your CREI course, you’'ll still be way ahead, for the armed
services will choose you for further electronics training in
place of the completely un-trained man.

At CREI you'll work with the latest equipment—over
120,000 square feet of modern class rooms, TV and radio
broadeasting studios, transniitters, control rooms, and experi-
mental labs. Here you're grounded in the fundamentals
required for work in guided missiles, TV, and all the other
important fields of communications and electronics. CREI's
experience in training thousands of men for the Army, Navy
and Coast Guard in World War II, coupled with pioneering
background in technical education and close industry connec-
tions, assure you of the best in technical preparation. To
insure your training ACT RIGHT NOW. Send today for
free Residence School catalog.

FOR FREE CATALOG, MAIL COUPON NOW!

————

CREI—16th & Park Rd., Washington 10, D. C. §

Please send free Residence School Catalog.

n

[]

n

H
Dear FEditor: i Name... .

I have made good use of the tabula- (APITOI. RADIO E Street.. ...

tion of multitesters you printed in ENGINEERING INSTITUTE b O o oo Tone Stete.... i
May, 1949,'comparmg the testers shown 16th Street and I'ark Road ! Vetaran . ... MNon-Veteran ... Age. .. i
before' buying one. Now I need a stand- Dept. 3012B, Wash. 10, D. C. I Send details about Home Study Courses O 3012 B H
ard signal generator and have been e R — [

P ——

Lee de Farest traces the conception ond development of his 203 inventions
from an opporatus for space communications in 1902 to o high voltoge gen-
erator in 1949, Here is just g smattering of the impressive "‘firsts’”’ on which
he holds patents:—Wireless Telegraphy, Magnetic Detector, Tha Audion and
its Successors, High Frequency Oscillator, Amplifier for rf Currenis, Oscillot-
ing Current Generator, Range Teller, Rodio Tetephony, Rodio Receiving Sys-
tems. Talking Motion Picture Film. Television Reception and Projection,
Rodial Scanning Television System, Color Television, Caothode Beom Tube.

And, thot's just o few. The FATHER OF RADIO naot only describes their
technicot development but tells the inside personal siory behind them. Over
and above his unparolieled scientific greotness, Lee de Forest is o fine
writer Fram his first word to the final paragraph, the FATHER OF RADIO
coptures and ho.ds interest.

This is one of the greotest historical electronics books ever written. For the
wealth of involuoble informotion it presents, the low $500 cost of FATHER
OF RADIO makes it the greotest book volue ever offered in this field.

WILCOX & FOLLETT
1255 S. Wabash Ave., Chicago, IIl.

FATHER OF RADIO

THE STORY OF LEE DE FOREST — AS HE MIMSELF TELLS IT.

ONLY 55.00 One of the great books

One of the most remarkable books on radio ever writtan! The inside story
by the man who made modern radio possible—Lee de Forest, the “Grand
Old Man" of Radio himself. Facts that he alone could tell, details only
he knows—gathered together in one complete, monumental volume!
This story of the greatest radio genius of our day makes the FATHER
OF RADIO “must” reading fer every technician, engineer, experimenter,
hobbyist and student. A glance at the titles of some of the 51 fact-
packed chapters shows you what a tremendous book it is—"Beginning
Wireless," "1903-Historic Firsts," "Conception of the Audion,” "Radio.”
“Transcontinental Telephony,” “Pioneering in Talking Pictures,” "Early
Televisian Work," "Diothermy," "Television." 528 pages bulging with
vital facts about the birth and growth of electronic science. 18 pages of
technical and historical photos and diagrams. Thoraughly indexed. Ap-
pendix presents an historic poper on the Evolution of the Audion.

on electronics

MAIL THIS COUPON TODAY

WILCOX & FOLLETT
1255 S. Wabash Ave., Chicogo, Il

By all means send me Lee de Forest's FATHER OF RADIO at
once. My remittance for $5.00 is enclosed, Book will be sent
postpaid.

DECEMBER, 1950

wWwWw americanradiohistorv com
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HADIO-INss
‘@Qa}‘.}’“ S,‘} CONNECTS ToO

ANY RADIO

'9.% Complete

(READY TO BE ATTACHED TO YOUR RADIO)

* Listen to baby.
®* From room to room.
* Answer Doors.

* Between office and
warehouse.

* Garage to home.

Selector switch ollows for talk to remote,
listen to remate, or normal redio play.
Easily attached in o few minutes—com-
plete with illustrated easy-to-read instruc-
tion sheet. All ready to use—includes re-
mote specker and 25 of wire. Equal te
units selling for 5 times the amaunt!

KEYSTONE ELECTROMICS CORP.

411 BROOME S5T.. MEW YORK 12

osgl g
(SO HV]]

§ =
I

Every RADIOMAN S %oy
can use these plify Radio Ra.

SERVICE HINTS ! &5 wim omame.

wd with ontha
Valusble Manual Yours—FREE

wa=ch, practicol
Write today—no obligation ideos

FEILER ENGINEERING CO. Dept. 12RC5
1601 S. Federal St. Chicago 16. NI

TELEVISION RECEIVER—S1.00

1"omplete jnstructions for bullding your own televislon
recebhver. 16 pages—117x17" of plctures, pictorisl dla-
eranis. clarified schematles. 17"x22" complete schematic
dlagram & chassis lasout. Also booklet of allgnment
thetructlons. voltafe & Ceslstance tables and trouble-
shooting hints.—AN for §1.00. Write for free catalogue.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y.

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We hove o number of alert young men who have
completed intensive training in Rodio ond Tels-
vision Repairing. They learned their trades thor-
oughly by working on actual equipment under
persencl, expert supervision, If you need o
trained mon, we invite you to write for an out.
line of our course, ond tor a prospectus of the
graduate. No fess, of course. Address:

Placement Manager, Dept. P108.12

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 28

hoping you would print a similar table
of their characteristics. The advertise-
ments are some help, of course, but
they almost never give the detailed,
factual information that one of your
tabulations affords. Are you likely to
run such an item soon?
JoHN J. LA BRIER

Barstow, Calif.

(We published a tabulation of sweep
generators in the February issue.
Other readers interested in a survey
of standard generators should let us
knew, If the demand is real, we'll run
one.—Editor)

ELECTRONICS AND MUSIC

Dear Editor:

Apparently the subject of electronic
music has a good number of highly in-
terested adherents, judging from the
mail I have received as a result of my
electronic music series in RADIO-ELEC-
TRONICS I have been answering each
letter and want to suggest that readers
let me know whenever they think T
have left out material.

A common query is for information
on books dealing with the subject. I
think readers will be interested to know
of the two books I have uncovered so
far, one with the help of an enthusiastic
correspondent in West Wales, Great
Britain, Mr. Stanley Lewis. The first is
Electronic Musical Instruments, by S. K.
Lewer, available at 3 shillings sixpence
from Electronic Engineering, 28 Essex
Street, London W.C.2. The second is
The FElectronic Musical Instrument
Manual, by Alan Douglas, priced at 18
shillings and available from Sir Isaac
Pitman & Sons, Ltd.,, Pitman House,
Parker Street, Kingsway, London
W.C.2. Both books are small and con-
sist principally of some theory and de-
seription of existing commercial instru-
ments, but any electronic music enthu-
siast should find them interesting.

RICHARD H. DorF
New York, N. Y.

WANTS PORTABLE PURR

Dear Editor:

I like cats: T have a cat. But my cat
has a very quiet purr. I like to hear
cats purr.

I have thought of putting a throat
mike on my cat and hooking it up to an
amplifier. But I don’t think my cat
would like a throat mike or would purr
at all.

Would you please print a circuit for a
low-variable-frequency oscillator that
would sound like a cat’s purr? To be
really good, it should have a random
“long breath” effect.

The best would be a pocket-size port-
able so that I can carry it around and
turn on when I feel like hearing a cat
purr. It needn’t lap milk.

PHILIP WALKER

Washington, Conn.

(We have an old solution, more than
100 years old, but regret there is no
diagram available. We suggest you read
“The Purrloined Letter” by Edgar
Allan Poe.—Editor)

www.americanradiohistorv.com

ELECTRONICS TECHNICIANS
WANTED

The RCA Service Company, Inc., a Radio
Corporation of America subsidiary, needs
qualified electronics technicians for U. S.
and overseas sssignments. Candidates
must be of good character and qualified
in the installation or maintenance of
RADAR or COMMUNICATIONS equip-
ment or TELEVISION receivers. No age
limits, but must have at least three years
of practical experience.

RCA Service Company offers compre-
hensive Company-paid hospitalization, ac-
cident and life insurance programs; paid
vacations and holidays; periodic review
for salary increases; and oppeortunity to
obtain permanent position in our national
and international service organization,
engaged in the installation and mainte-
nance of AM, FM and TV transmitters,
electronic inspection devices, electron mi-
croscopes, theatre and home television,
r-f heating equipment, mobile and micro-
wave communications systems, and simi-
lar electronic equipment.

Base pay, overseas bonus, payments for
actual living and other expenses, and ben-
efits mentioned above add up to $7,000
per year to start for overseas assignments,
with periodic review of base salary there-
after. Openings also available at propor-
tionately higher salaries for specially
qualified technicians with supervisory
ability.

Qualified technicians secking an ad-
vantageous connection with a well-estab-
lished company, having a broad-based,
permanent peacetime and wartime serv-
ice program, write to:

Mr. G. H. Metfz,
Personnel Manager,

RCA Service Company, Inc.,
Camden 2, New Jersey

STROBOSGOPE

SIMPLIFIES TROUBLE SHOOTING DF ANY
ROTATING OR RECIPROCATING PARTS

Read the compfete story In the Oct. 1950
Radio Electronics—Page 65

This is NOT A KITI Complataly assembled ready
to use. Operates on 110 Y. AC &0 cycles.

Limited Quantity § 95
Order Today! 34 ea.

25% Deposit with order—Balance C.O.D.

A. M. RADIO SALES y S 'ShENARD ST.

ANDTHER OUTSTANDING JOSRER
MIDWAY Radio & Television Corp.

60 WEST 451k STREET

Mew York 19, N. T.

HAS THE
SENSATIONAL NEW
625-K TUBE
VESTER XITF

S Print Yo Own

| Cards, Stationery. Advertising, Circulars and
Titles. Bave money. Print for Others, Good Profits
u-y -ruku- Havehome prinhhop B.ind prlnﬂnﬁlﬂ.
too. 8old direct from factor

fof free Bnul"(of oatfl! |ll &
KELSEY PRESSES, m conm

RADIO-ELECTRONICS for

-
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Instruments and

933

over 50,000 SERVICEMEN must be right!

give you Laboratory Precision

KITS at Lowest Cost!

NEW’ 5" PUSH-PULL OSCILLOSCOPE

All-new laboratory.precision scope with oll the extra
sensitivity ond response for precise servicing of TV, FM &
AM sets. Push-pull undistorted verticol ond horizontol
omplifiers. Boosted sensitivity, .05 1o .1 rms volti/Inch.
Useful to 2.5 MC. Tvtype multivibrator sweep circuin,
15 cps—~75 KC. Z.anis intensity medvlation feoture, Duol
positiening conirols move trace onywhere on screen. Com:
plete with 2615, 3-63N7, 2.5Y3, 58P1 CRT. 3-color etched
rubproof panel; sieel cowe. 115 v.. 60 cycle AC.
8% x 17 x 13",

Model 425.K, KIT, anly $39.95
Madel 415, fociory wired, $49.95

NEW TUBE TESTER

Brand new professional tube tester and merchondiser EICO
Service Engineered for unbeatable volue! lorge 4'%4° full-
vision meter. Tesuts conventional and TV subes Including
? pin miniatures. New lever-0ction swikches—tests every tube
element. flluminated “Speed Roll-Chart.” 2 grid cops. Shorr
ond open-clement tests, Spore socket for new tubes. Protec-
tive overload bulb. Electronic rectifier. 3-color etched panel;
rugged steel case. 115 .. 80 cycle AC. 12%2 x 9% = 4%"

Model 625-K, XIT, only $29.95
Model 875, foctory wired, 54495

NEW BATTERY ELIMINATOR,
CHARGER & BOOSTER

Fos all avto rodic teiting. Llatesttype tull.wove bridge dircuit.
410tk mongoneie copper-Ouide recrifers. Specially designed
Wamformer, varioble frem 0 1o 15 voits, Continvous: 58 v
10 omps. Intermitrent: 20 amps. 10,000 mid fiter candenser.
Meter mecivrer Cvrrent ond volroge owtpvt. Fuied primary;
oviamant retet overload devite for secondary. Hommertane
1teel case, 115 v, 60 cycie AC. 10% x 7% » B¥%"

Model 1040.K, KIT, only $22.95
Modrl 1040, tatiory wired, $29.95

NEW DELUXE SIGNAL GENERATOR

A lobor alory-pr esivion generatar EICO Service-Engineerad with
1% accurocy. Extremely stable, frequency 73 KC—150 MC in
7 colibrated rangres. llluminated hairline vernier fuming. VR
sabilized line swpply. 400.cyele pure sine wave with len thon
5% dirvtorrian. Tube complement: 6X5. 7F7. 4C4. VR.150. 2.
tolor etched ponel; rugged iteel cave. 115 v 60 cycle AC.
12213270

Model 315K, KIT, only $39.95
model 315, faciory wired. $50.93

MULTI-SIGNAL TRACER

Migheit goin ond fesibilily in lowcon feld
Avdibly tracet oll IF, #F. Video ond Awdic from
ANT ta SPKS or CRY without switching. Response
well over 200 MC. Integral 1est specher. Provi.
sion lor visuol tracing with VIVM. Complete
with 86817, ¢K68. 6X5. Germonium erywol d ode.
Jcolor etched poneli rugged steet care. 115 +
60 cycle AC. 10 2 8 1 4%,

Model 145.K, KIT, enly $18.95
Madel 143, dactory whed. $28.95

FETCD - SUPER-SIMPLIFIED INSTRUCTIONS
Easy-to-follow step-by-step EICO pictorial and

Sersilive Germanium crysial probe lor sig-
nol tracing and meosurements ta over 200
MC, Extends range of YTV and scapes
P-75K KIT, far VIVM;

P-76K for Scope; ea. $3.75

P.75 or P76 lottory wired. vo. 37.50

NEW VACUUM TUBE VOLTMETER

Loborotory.precision VIVM for irigger-fast operotion and
liletime service. 15 difierent ranges. Lorge 414" meter,
con‘tburn-gul circuit. New Zero center for TV & FM dis-
ctiminotar ahgnment. Elecironic AC & DC ronges: 0-5,
10, 100, 500, 1000 v. {30,000 volts & 200 MC with
HVP.) & P-75 probes). Ohmmeter ronges, .2 chms to 1000
megs. DB scale. New stoble double-triode bolanced
bridge circuit—extreme accurocy. 26 megs DC input im
pedonce. 3.color etched rubproof ponel: steel cose
115 v, 60 cycle AC. 9-7/16 x 6 x 5"

Model 221.K, KIT, only $23.95
Modet 321, facrory wired, $549.95

150 KC—=102 MC with §

NEW SIGNAL GENERATOR

For FM-AM precision alignment ond TV marker IreQuencies.
Vernier Tuning Condenser. Highly stable RF oscillator. ange

d 1s 19 34 MC, Sep.
oaudio oscillater supplies 400-cycle pure stne wave voltage.
Pure RF, maduloted RF or pure AF for external testing. Anrac
tive three-color etched rub-proot ponel; ruoged hommertone
steel case. 115 v., 60 ¢ycle AC. 10 8 x 434"

Model 320-K, KIT, only $19.95

Model 120, factory wired, 529.95

NEW SWEEP GENERATOR

Cavns all TV-FM olignmen! freguencics. 500 KC—228 MC
d

on tront panel. Sweepwidth varlable ©-30 MC with mechanical
induttive iweep—permits goin ¢emparison ot odjaceat RF
TV channels. Crysiol markes oxillatar, voriable omplitude.
Pravides for injection of externol morkes. Phasing control.
Complete with HF tubes: $X5GT. 12AU7 (dual-viode), 2.6C4.
Lew crysrol. 1028w é%. 5 MC Crynal. 2o, 51.95.

Modei 360-K, KIT, enly $29.95

model 380, factory wired, 344 $5

VOLT-OHM-MILLIAMMETER

Pochet-size VOM crom-packed with valuel 22 diflerent ranges.
3" D'Arionval movement. Ring fype thunii. Germonivm crystal
ractifer. Ranged—DC: 0.3, 50, 250, 500, 2500 v. AC & Output:
010, 100, 500, 1000 v. DC Ma: €1, 10. 100. DC Amp: O-L,
10. Ghm: 0.500. 100,000 0.1 meg DB: —B lo +58. Jcolor
etched ponel; rugged hordwood cose. B x 414 x 3°

Model 511, KIT, only $14.95

madel 311, factory wired, $17.95

-

RF
PROBE

Due to unsettied conditions. Prices
arv Suaject to change hout notice.

i {i%éﬁj

VOLTAGE PROB

New prafenlanal EICOuenginoered HY prabe corefully deiigned
ond inwulcted for eara sofety ond veriotility. Extends ronge of
YTVis and volimeters wp to 30,000 v. lucite heod. Lorge flash
guords. Multi-layer processed hondle. Complete with Inteschange
oble ceromic Mulifplisr 1o match your instrument.

HVP.1 {wired) only $6.95

Be sure to look at the
EICO line before you buy
any higher-priced

the exclusive EICO Make-Good GUARANTEE | equipment! Each EICO
Eoch EICO Kit and Inttrument # deubly guarantesd, by EICO E‘ pI'OdI.lCl is ]ampacked

ond your jebber, 10 coniain nly ielecied quality components. R .
£1CO guel ta reploce any component which might he- b with unbelievable value.
tome defective in normal vie ¥ réturned lo the foctory trans- e NS YOU be [he ]udge_

portatian charges pre poid within 90 dayr of purchose. EICO

varante s sitemblad accordi EICO's smplific
R L e Rk 6 oo compare EICO at your
local jobber today, and

ELECTRON'C INSTRUMENT Co., lnc. iz worvice a»d' z:lib,.-m.. of .‘ : :ocp Kt ond Instiument o1
276 NEWPORT STREET, BROOKLYN 12, N. Y. 1 ‘ SAVE! Write NOW for
free newest Catalog C.

D 1950, Elactrome Inssrument Cq., Inc. Beoobiym MY 2N
rices 5% highat on Wew Coast

schematic instructions—meost explicit and com-
prehensive in electronics!—supplied with each
Kit. Anyone can build the EICO Kits!

AT o R o -

DECEMBER. 1950

www.americanradiohistorv.com
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BECOME AN

ELECTRONIC TECHNICIAN
IN (2 MONTHS

TRAIN NOW FOR
IMPORTANT
RESPONSIBILITIES

Do you have 12 months to
invest in a training program
that can bring immediate and
life-long opportunities?

Then investigate the Tech-
nician courses available at
this College of Electrical En-
gineering. For example, in
those valuable 12 months
you can earn your Electronic
Technician's Certif icate. You
enter the fascinating field of
Industrial Electronics. You
are trained for responsibili-
ties of tremendous growing
importance to the strength
and welfare of the nation,

This world-famous course
also supplies the basic funda-
mentals so that you can pro-
gress into studies of radar,
television and other branches
of Communication Elec-
tronics.

Faculty of 85 special-
ists ® 1555 currently =
entolled from 48 states
and 23 foreign conn-
tries ® Oper 35,000
alumani.

MILWAUKEE

SCHOOL of ENGINEERIN(; "3/

Technical Institute o College of Elecirical Engincering

A SPECIAL PREPARATORY program
is offered.

MILITARY, ACADEMIC OR PRAC-
TICAL training will be evaluated
for advonced credit.

NEXT TERMS OPEN

MILWAUKEE SCHOOL OF ENGINEERING
Milwoukee, Wis.
Dept. RE-1250, N. Broodwoy ond E. State

Without ubligation send r NEW RADIO
TELEVISION BUl.l.Ii".rll\[.ym| AND

............. P TR P TR PR P E P T

Address, oo veiieeniaan. .. City

6 additlonal months make you a

RADIO-TELEVISION
TECHNICIAN

It is academically possible for the Elec-
tronic Technician to cumplete this course
in 6 months uf study. Yuu are then ready
fur vital assignments in the fields of Com-
munication Electromcs.

TV and other branches of advanced
Electronics requires men who are trained
under the daily, personal guidance of spe-
cialists — through an intensive course
such as offered here.

In 28 additional months become an
ELECTRICAL ENGINEER

Under this internationally-known educa-
tional system, the Technician courses de-
scribed here are complete in themselves
but also setve as units of the College pro-
gram leading to the B.S. degree with a
Major in Electronics. Thus, if you must
leave school after cumpleting your Tech-
nician course, you are ready for immediate
employment or specialized services. Or,
you can continue here immediately or at
any time and your Technician Cuurse will
be credite¢ toward yuur B.S. degree,

Write today for new MSOE
RADIO AND TELEVISION
BULLETIN, indicating course
that interests you.

[0 Check if Veteran of World War 11

JANUARY 8 ... APRIL 2

www.americanradiohistorv.com

RADIO SCHOOL
DIRECTORY

7

Preparatory Mathematics, Serv-
ice, Broadcast, Television, Ma-
rine Operating, Aeronauticol

Frequency Meodvulotion, Radar,

Classes now forming for the
Mid-Year term beginning Feb, 1st
Entrance exam, Jan. 15.h

Veterans, Literature.
COMMERCIAL ADLEMINST“UTE

., {Founded I
38 West Biddle Street. Baltimore 1, Md.

" ELECTRONICS-RADIO

Modern Loboratory
Instruction la

& SERVICING
¢ BROADCAST

OPERATING
e ELECTRONIC and
TV ENGINEERING

":W_,Ff ILLUSTRATED

e CATALOG g

ELECTRONICS INSTITUTE,

21 HEMRY, DETROIT 1, MICH

Inc.

Your Future in

RADIO-TV

Your tuture in radio-TV begins right now, with proper
training. The Don Martin Nehool of Radle Arts, estab-
Hished in 1937, offers the training you want . . . for
every type of job in Radio-TV—script writer, an-
nouncer. disk jockey, newsecaster, techniclan. Free job
placement service for graduates. Day and night classes.
. .. Write for our FREE booklet. "YOUR FUTUKE
IN RADI0.” Approved for velerans,

Don Martin School of Radio Arts

1655 No. Cherokee, Hnllywood 28, Calif. HUdson 23281

AUDID EMGINEERING _SCHOOL
e Fussdamenrala,
Audla Feé

Merlon Fletins,

y'* man. Learn how to nd
messages in code by v..:lzfrr:ph
C ¢ neads of
ood pay, adventure. in-

ome quickly

jobs.
teresting work. Learn at h
through famour Cendler System. Qual.
Commercial Li.
ROOK
€M _CO.
Dept. 3-0, Box 928, [nver 1, Colo.. U.S.A.

RADIO-ELECTRONICS for
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Book Reviews

[&?I'/I TELEVISIUN EI.:CATII)!Igr;CS

i Prepare for own busi-

(ﬂ ness or @ Kool paying
.

job. Radio Training
-J"

Approved for Veterans.

SEE OUR LARGE
AD ON PAGE 11

Sprayberr

Acﬂdlmy of Radio

————— =
i |
() rap10 ENGINEERING
FM—'Telewsmn-—--BroaclcastI
Radlo Sercicing. Avla-
ngx‘“ﬁrz‘c.lgo'mﬁ“lﬂ. lhd}lﬂlh .m:blle ‘llw‘llu!lum
Thorouih training In ail branches of ladio and Elec-
tronics. Modern llbOﬂlDﬂH and equipmcnt. Old es-
tablished school. Ample housing facllliies. 7 acre

mall clgsses. enrollments limited. Our
CIIIIDIIII. a sre in d d. Writs for catalog.

Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

Complete Radio En!lneermg

RADIQ EnGiNeeriNG L
course incl. Telev., U.H.F.,

_——‘F”
oEGREE
3 21“0'“\\5
B.8. Degree Courses al-o =

F.M.

in Civil, Elect.. Mech.. Chem., and Aerc. Cng

Bus. Adm., Acct. Visit campus, see well eqmpbed
labs. Low cost. Prep. courses. Personalised in-
struction. Grads successful. Founded 8R4, Enter
Jan., March, June, Sept. Write for Catalog.

TRI-STATE COLLEGE 26t “"5%MNa

mIELEVISIONS

PREPARE FOR A GOOD JOB!

COMMERCIATL, OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER

V. A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

1423 Eutaw Place, Dept. C. Baltimore 17, Md.
SERVICING

TV i

Praclical Shop and loborc!ory Training at
Largest Resident TV School in the East!

Alse RADIO SERVICE & REPAIR, F-M & TELEVISION
Preparation for F.C.C. LICENSE EXAMS
* Approved for Veterans *

DELEHANTY SCHOOL of TELEVISION
miA EAST 13th STREET + NEW YORK 3, N.U

@RADIO and TELEVISION
Thorough Training in All

ELECTROMAGNETIC \

Technical Phases
APPROVED FOR VETERANS
DAY —EVENINGS WEEKLY RATES
FREE PLACEMENT SERVICE FOR GRADUATES
For Frec Catalag Write Dept. RC.S0
RCA INSTITUTES. Ine.

A Service of Radio Corporation of America
350 WEST 4TH STREET  NEW YORK 14. N. Y.

TELEVISION
Laboratory and theotetleal instruction
covering all technical phases of Radio,
FAM, Telecision. Leads to opportunities in
Broadcasting. Industry ot Own Buslness.
TOTAL TUITION $450, NO EXTRAS.
Mern., Afr., ot ‘Eve. Small Weekly Payments.
Approved for Veterans. Enroll Now.

RADIO-TELEVISION IHSTITUTE
Pieneers in Television Troining Since |

480 Lexington Ave., N. Y. 17 (4 ( 6th St)
Plaze ¥:5663 I.uonu‘ by N. Y. State

DECEMBER, 1950

ELEMENTS OF SINGLE AND DUAL
TRACK MAGNETIC TAPE RECORD-
ING AND 1001 APPLICATIONS (See-
ond Edition), by A. C. Shaney. Pub-
lished by Amplifier Corp. of America,
New York. 53 x 8V; inches, 128 pages
plus 16-page supplement. Price $1.00.

The first edition of this book was
published in 1947 under the title Ele-
ments of Magnetic Recording—and 999
Applications. With this edition, the
title was changed and its scope en-
larged to cover dual-track recording.

Starting with the history of mag-
netic recording, the author traces the
development of the art from early
single-track recorders to the most mod-
ern dual-track instruments. Among the
21 chapters are those devoted to re-
cording, playback, and erasing proe-
esses, magnetic tape nomenclature, per-
formance specifications, tape-handling
mechanisms.—RF'S

TELEVISION SERVICING, by Walter
H. Buchsbaum. PPublished by IP’rentice-
Hall, Inc., New York, N. Y. 6% x 9%
inches, 340 pages. Price $5.35.

Too few of the television books
aimed at the student or service tech-
nician are written from the servicing
viewpoint. In this one, the service tech-
nician’s viewpoint crops up even in the
part devoted to theory, where such
practical points as voltage and current
values appear regularly, in happy
contradistinction to the generalization
loved by so many theorists.

The section on theory is Part I of
three; the other two are ‘“Alignment,
Installation” and “Troubleshooting.”
These two strictly service sections oc-
cupy 152 pages of the book. This does
not mean that Part I is unimportant
to the television technician; indeed, the
technician reading chapter 19 on r.f.
alignment finds that chapter 11 on tele-
vision tuners complements it to give as
complete a picture of television front
ends as he has been able to find in the
literature. The same close twinning of
theory and practice is observable in
other chapters.

Readers of the “Television Clinic” in
RaADIO-ELECTRONICS, conducted by Mr.
Buchsbaum, are familiar with his style
and approach. The same clear-cut,
down-to-earth language is used in this
book, especially in Parts Il and III.
TRAVELING-WAVE TUBES, by J. R.
Pierce. Published by D. Yan Nostrand
Co., New York, N. 6% x 9Y% inches,
260 pages. Price SI 50.

A thoroughly mathematical and tech-

AUDIO [SOUND) EMNGINEERING

Hﬂ-lll STuoy 'I'I AIMING

Write soday for & 3 while you earm!!
HOLLYWOOD TECHMICAL INSTITUTE

AT Sants Monica Blvd. Hglipirtped FT. Camlifor=in

Rﬁplvﬁ"“"‘!ﬂ"’-‘ﬂ nom‘m
i DEGREE 1w

¢ Intensive, specralized vourse ancliuwting strong  basis
in mathematics and eleetrical engineerlng, advanced
radlo theory and design. televislon. Modern lnb Low
tuition.,  Self-help obportunities, Niso  27-month
courses in Aeronautical, Chemical, €isll, l-.leclrlcll
and Mechanlesl Fnulneerlng \pprm‘rll for

Enter Dec., March, June, Sept. Catalogue.

INDIANA TECHNICAL COLLEGE

1512 E. Washington Bivd.. Fort Wayns 2. Indlana

| 95
¥V6L0METERS

MODEL 102

(1000 ohms
meter
« 3" SQUARE METER

*» 3 AC CURRENT
RANGES
(0-30/150/600 ma.}

+ Same zero ad/ustment
for both resistance

ranges (0-1000 ohms. [
0-1 megohms}

5 DC & 5 AC Voltage
Ranges to 3.000 Volts.

Also 4 DC 51390

Current Rane-
(1%

Y" volt

MODEL 104
{20,000 ohms per voit
meter)

* 42" SQUARE METER
(50 micro-amperes —
alnien magnet)

= (Ineludes earrying strap

5 DC Voltage Ranges at

20.000 ohms/volt to 3.000

V.: 5 AC Voltase Ranges

to 3.000 V. 3 Reslstance
Panges to 20 megs. Also
g AC & D(‘:

urren
Ranges & 5 5269_5_
DB Ranges.

All o! the above have round cornared. bakelite.
molded cases. (*Reg. Trade Mark for VoitsOhm-Miliam.
meter)y §

4 Export Dent.. 42nd

4 Write Depf 8:12 for Free Catalog 3
il Walus Per Dollar

y Prices aubject fo chovp withail anties,
303 W, $t.. N.Y.C.

ELECTRONIC
MEASUREMENTS
CORPORATION

me Streat, Mew Tork

QT TL VLI LT ENEREFEPE AL A

RED ARROW
XMAS BARGAINS

No shortoges here—RED ARROW has what it
odvertises. if you don't see whot you wont
listed, please write. We specialize in Cerami.
cons, Resistors and Condensers. (Manufac.
turers: ask for our quantity prices.)

=7

¢

BmEWITEN

z

SPECIAL!
300 chm TWIN LEAD TV LINE, per 100 ft.
ONLY $2.69
ZIP CORD, per 100 ft. . . ... SPECIAL $1.49

6 ft. LINE CORDS, molded plugs,
per 100 NOw $14.15

FILTER UNIT
This unit is on excellent buy for the parts alone.
Some parts are worth more than we're asking
for the whole unit. Here's what you get:

1—40 MFD @ 450V 2—20 watt Resistors

1—1600 MFD @ 12y  2—Filter Chokes
3—RF Chokes

I—§ MFD @ 400V | 5pcr1aqgle Switch

2—5 MFD @ 50Y Miscelloneous hard-

i—01 MFD @ 400V ware, wire, etc.

BRAND NEW, ORIGINAL PACKING. .89, ea.
(10 for $7.50)

EE-8 FIELD TELEFHONES

Tested and Guaranteed. ideal for

TY Installations ................. 9.95 ea
TERRIFIC VALUES!

Kit of 25 assorted KNOBS ... 59¢
Kit of 100 assorted PAPER TUBULAR

CONDENSERS, from 2 to B0O V. . $5,75
SLEEVING, various colors und sizes,

3 ft. lengths. . . . 10 for 25¢

(100 for $2.00)

3 GANG TRF YARIABLE CONDENSER
365 per seclion with push buttons . .89¢ ea.
(10 for $7.25)

MINIMUM ORDER—~—$2.00. Send 25% deposit
with order, balance C,0.D. Shipped F.0.B.,
N.Y.C. (N.Y.C. residents add 2% saies tax.)

RED ARROW SALES

DEPT. E, 63 EAST BROADWAY,  N. Y. 2
PHONE—COrtiandt 7-5425
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PRICE "-_-
§9.95 T

at distribu- c.0.0
- = i,
tor or post: # oniaaru Wb
State Sales 'I’A:I

Plnnc
PAIY, derect.

MULTI-FREQUENCY GENERATOR
In radio serviee work. timo means money. Lotate
trouble llller. nlndle a much greater volume of work
with the SIG ETTE. As a troutle shooting teol,
SIGNA ETIE hn no equal. Merely plug in any AC
or DC line. start at speaker end of circuit and trace
back, l(l’l bg stage, listening in set's speaker. Gen.
urnu AUDID Frequencies. 2500 cyctes
to 20 Mslunln Also used for cheeks on Sensitivity,
Gain, Peaking, snmnm‘ Tube testing. Wt. |3 oz.
Fits pocket or tool kit. Batistaction. or your money
baeck, See at your distributor or order direct. I

C’lepaﬂl P |

DEPT. B IIZS BANK STHEET
NATL 14, OH

[
= ulnlllled lohhcn write, wire for detalls.

FOR BETTER TOWERS
AT LOWER (OST!

Ask about AERO
COST LESS

I Becouse Aerc Towers are aircraft-de-

signed, lower monufacturing costs offer
you a lower Price. Lower weight and
lower shipping costs ore passed on as
savings tc you.

 LAST LONGER

I Caated INSIDE and OUT. DIP-COATED
1 process keeps Aera Towers Bright ond
new. Rust resistont. Will not brown.

 EASY TO CLIMB AND SERVICE

Strong electric oircraft welds ot EACH
jeint (not just aone or two) prevents
sway. Provides sturdy, scfe, ladder-like
cross members, o

» QUICKER TO INSTALL

Aircraft precision toleronces assure ac-
} curate fit of companents, Light and easy
to erect. Strong durobility assures cus-
tomer sotisfaciion,

Jobler Territories Open
Deaters—Write for PREE bookiet

AERO TOWER DIVISION

Knepper Aircroft Service

1018 Lindem Street
Pa.

Allentown,

&ynaleﬂe I |
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YOUR
m Idway MIDTOWN

SYLVANIA DISTRIBUTOR

You can furnish better service
faster . . . Faster service better
... with

Sylvania‘'s Polymeter—
Sensitive VTVM Resist-
once .552 to 1000 meg-
ohms AF & RF 0-300
volts, AC & DC 0-1000

volts.

Model 221 with probe .. $99 NeT

And the $139 Counter Tube Checker

Smartly de-
signed to check
all tubes accu-
rately under
dynamic condi-
tions

$50.50

Send for your Free Sylvonio ''SE" folder today
Complete stock of Rodio, Electronic ond TV parts

Prices subject to change without notice

- RADIO &
midway c.cvom cor.

60 W. 45 St., New York, N. ¥ MU 7-5053

96 Xmirs VFO Drivers

40 Watts Output
3— Mc ... .$6.95
Used Good Cond. \.-lll-l hl is
SPECIAL XFMRS
Tranu nsvmo ey. Sec.
T.v. Transformer, | 24V/1.5A. For ARG 5.
" or 9 e'c. -51.98
<, scape,|Tr s Hsv,eo cy. Sec.
N 3000y < |8\ Rect..
608 IN- s OMA, 72 [ete. ...l $2.75
‘I’llPNoNE vet 7200 rraux 113V /B0 cy. Sec.
AMPLI- MA. 8.4/ | 720 VCT/220 Ma. 6.4
FIER 8.74a,[87 8.4/.8, 3V/3A.
Easily con- 6.4/8A, 1.2 3 ..%2.98
verted toan 5 /3A,|Pri 110V 80cy. =sec.
ideal _inter- |y 25,34, 118V 60 |9V/1.6A Clsl.8
emmuni- |cy, ~ input. Price|Pri IlﬂV o ﬂ(k)'.
cations set 3 Se v
!hor office- v
ome-or
factory, [400 MA 12 HY o
2"'“”‘" Choke 90 ohms|veT
veroiow | Herm, sealed.
Diagram— [ Special $3.75

i $10,95
: 1200V/125MA, 2.5

CERAMIC TRIMMER
VCT/8A, 6.3 veriia

Stack of 6 Ceramic Trim-

mers 110-460MmI. Cen |55 [1ov. sSee:

be used singly or 690 mrabea Bv/ 5'“ ::‘9’5
..... rice B

"""" COLLING ART-13

FREQ. MULT. UNIT
2-18 Me for two 1625
Tubes. Comp Assy less

Tubes Coils  w.ekt
diag. s
Price.. .. b

GIBSON GIRL

No batteries

KC and 2300 to ‘700 Ko
with Lubel. Arn ldeal ma-

uired. M
rine fecviver for =small hand- ¢r|veu gcnernnr
hoats  and  yachts.  Now lube!‘ wire, New. It's
only ... . $3. only ........ .$3.40|
Extra tunlng unit.. 1,98

KITS

Illver & Mica Cndars. .. .. .- .30 for $1.301 weite tor
Eleﬂml\v’“cl Asstd, 12 for 1.00

Vitreous WW Rosintors. 0 for 1.00| latest flyer
Rotary Switches, Asatd, . 6 for 1.7%
cuu gurmul Tm{a sm.m‘ ’g for :.38 or list
Iron Core 2 & Screw for 1.
Elastic Stop Nuts. Aastd. ... 80 for 3.00] of items re
Lugs, Larke nadm/mec ..1lio0 for 1.00] quired
luzn Small Type, . 1.00
Grommets. uhb.r Aratd, 100 for__1.00

Rated Coneerns Send P.0. Minimwm Grder $3.00
Send M.0. or CHK, Mdse. G

uartd. Shpg. Charges
Sent €.0.D. Price F.O0.B. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT CO.

134 Liberty St., Dept. Ci12 New York City 7, N. Y.

RADIO-ELECTRONICS for
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Book Reviews

nical treatment of new traveling-wave
tubes, with a chapter each on double-
stream and magnetron amplifiers. Of
interest to advanced students or tube
engineers who wish to understand the
new tube, or to design engineers who
may wish to apply it in their work.

PRIMARY BATTERIES, by George
Weod Vinal. Published by John Wiley
& Sons, Inc.,, New York, N. Y. 6 x 814
inches, 336 pages. Price $5.00.

Written by the author of the stand-
ard text on storage batteries just before
his retirement as a physicist with the
National Bureau of Standards, this
work may become as authoritative as
the earlier Storage Batteries.

The whole field is covered, from the
voltaic pile to the mercury and vana-
dium cells. Other new types discussed
are silver and lead primary cells, each
of which receives a chapter.

A historical introduction opens the
book, followed by a chapter on the ele-
mentary theory of electric cells. Mate-
rials and production of dry cells, their
operating characteristics, and effects of
temperature are discussed in separate
chapters. Standard cells, air-cells and
other batteries with special polarizers,
and copper oxide cells also receive a
chapter each.

Characteristics of various types of
primary batteries are given in 87 tables
scattered throughout the book, and
there is an extensive index.

SERVICING TV RECEIVERS, com-
piled and published by Sylvania Electric
Products Inc. New York, N. Y. 5 x 7
inches, 119 pages plus a few end pages
and large fold-in schematic. Price $2.00.
A handy little work of the ring bind-
ing, open-flat type. The characteristic
page has a photograph of an abnormal
test pattern, with a statement of the
probable causes and the remedies.
The list of illustrations can be used
as a handy trouble-shooting chart.
Altogether the screen patterns num-
ber 63. There are also seven schematic
drawings, including the large fold-in.

TELEVISION SIMPLIFIED, third edi-
tion, by Milton 8. Kiver. Published by
). Van Nostrand Company, Inc.,, N. Y.
6 x 85 inches, 608 pages. Price $6.50.

Nearly twice the size of the first edi-
tion, this new edition closely follows
the pattern of the previous two. A new
chapter discusses the principles of
intercarrier television and the chapter
on color television includes the latest
material on the CBS, RCA, and CTI
systems.— W

500 FORMULAS TO SUCCESS |

Am mllllon dollar Srma Started o —————_
R e formnlm for which

e
Here your uppnrlunur to |ur| p
husine dol lars
(-bltnl and with undreamed of profits &
e pro: t.

l 1
household expenm to the bone.
€

YOou ¢€An put them to use In your :
\lvorklhon to cut costs as much as i

Quit ‘Baylng out many dollars 1o H
tothis to manufacturers, wholesalers,
nnd dealers, when rm can_make the M
same thlnil youru—l for a few cents.
sc edsy when you follow our '-'l",""-}-
simple lnl!.rutllonl

66 PAGES. 47.000 WORDS IN TEXT
Send for '500 FORMULAS AND RECIPES’' today. En-
Close 23¢, that's all! You won't be asked for another
cent now or later. Sold on & money-back guarantee.

NATIONAL PLANS COMPANY

1966R Broadway. New York 23, N. Y.

DECEMBER, 1950

SERVICING.

lacest circuit data-

Published by
Prentice-Hall, Inc. ADDRESS.

CITY.

See this Month's Book Reviews
Easy to understand, practical, up-to-
date "Know How" on TELEVISION
No Knowledge of
Higher Mathematics Needed! Covers
the newest designs and i
techniques. Chock full of illustra-
tions, diagrams and schematics. Very

If you are interested in television

TWIN LEAD, TELEVISION

LIGHTNING
ARRESTER

Protects Television Seis
Against Lightning and Static

| APPROVED for DUTDOOR-INDOOR Use 5225
Charges

Twin Lead

@ sar ]/

GUARD

Simple to install everywhere and anywhere
...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO
MANUFACTURING CD., inc.

§127 16th Avenue, Brookiyn 4, N_Y,

First in Television Antennas & Accessories

ANOTHER QUTSTANDING JOBBER

ARVEDDN Electric Supply Co.

T3 PORATLAND STERIT
Boubes 14, Mok,

HAS THE
SENSATIONAL NEW

m 425K 5"

SCOPE KIT
IN STOCK!

servicing YOU NEED THIS BOOK.
All your questions answered by
Walter H. Buchsbaum, your euthor
of Television Service Clinic.

NO RISK. Send for your postpaid
copy today. If not satisfied, return
within 10 days and your money re-
funded. Free descriptive folder giv-
ing full details available.

servicing

“CENTRAL ELECTRONICS CO., P.O. Box 55, Rags Park, N. Y.
[l Enclosed find $5.35 for my TV SERVICING, postpaid
] Send descriptive folder

i
)
[}
]
H NAME. o
i
[}
L]

ZONE__STATE

MAIL COUPON TODAY 10 D"l" MONEY-BACK EI.IAIIANTEE

Your Choice of 4

RADIO KITS
HOUSED IN THIS BEAUTIFUL
BAKELITE CABINET

They look ¥ onderful—They sound Wonderfull

LUXURIOUS CABINET is made of fine quality,
sturdy bakelite with handy slide rule dial 6" long
and m-gmﬁrmtly finished in a most beautiful de-

sign that is distinet, attractive and pncucll A
shining beluly that lonkl much more expensive than
it actually is! Weight: 4 lbs. (approx.). Dimensions:
15” x 10” x 8%"”. It was made to house sny of the
follewing radio kils:—

Model P-120: 5.Tubes, AC/DC, 3-Bands. 535
KC to 1800 KC; 1.8 MC to 6.0
MC: &6 MC to '8 MC. Built in
volume control that assures ex-
celient tone and plenty power.
Sturdy construction for long use.
4-Tubes, Battery Pack, 3-Bands.
540 KC'to 1700 KC; 2.3 MC to
7.2 MC; 7.1 MC to 72 MC. Skill-
fully ongmurcd for perfect re-
ception with tremendous power
and amazing clority. Sensa-
tional value!

S-Tubes, AC, 2-Bands, {10 or
220 Volts. 550 KC to 1700 KC:
6.0 MC to 18 MC. Speaker: &",
1.47 o1 Alnjco ¥ Magncl.
Handsamely designed for top
performance on ali bands. Po-
tent signal strengthl

5.Tubes, 2-Bonds, AC/DC. 110
or 220 Volts. 550 KC ta 1650 KC;
& MC to 18 MC. Uses minioture
tubes. Precision engineered to
give terrific reception on short
wavel

Kits are complete with instruetions and wiring disgrams

“Write TUDAY for attractive LOW PRICES!

ARKAY —sy: radio Kits, inc.

120 Cedar S¢., New York 6, N. Y.

Model P-83X:

Model P-AC2X:

Model P-5X:

THE THINGS A TV SERVICEMAN DREAMS ABOUT!
630TV CIRCUIT DIAGRAM WITH MODIFICATIONS

HINTS FORBETTER PERFORMANCE ON YOUR 630TV
ILLUSTRATED TELEVISION CONVERSION MANUAL
PULSE KEYED TYPE AGC CIRCUIT DIAGRAM

© RMAHANDYRESISTORAND MICA CODE CHARTS

| BROOKS RADIO & TELEVISION CORP. 84 Vesey St., Dept. A, New York T, N.Y.

$4 00

POSTPAID

All in Hondy
‘ Package for Only

www.americanradiohistorv.com
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OVER A MILLION IN STOCK!

Whether you requir

large quantities of reloys for

production runs or single wnits for laboratory or

omateur wark, Wells con moke immediale delivery

ond save you o substantiol part of the cost.

STOCK NO. YOLTAGE OHMAGE CONTACTS
R-503 12 32 vDC. 100 3A.2C

R-749 600 vDC. Max. 28 Amps.

R-804 550 VAC. 1B 38 Amps.

R-250 115 VAC. Adj. Cir. Breaker .04-.16A
R-579 220 VAC. 8 -

R-294 27.5 vDC. 200 8

R-686 115 VAC. 20

R-246 115 VAC. 18

R-246A 115 vacC. 1A

R-611 24 VAC. 1A 30 Amps.

R-283 12 vDC. 125 AC 10 Amps.

R-614 18 24 VDC. 60 1A 15 Amps.

R-262 200 IC

R-245 12 vDC, 25 4 tn. Micalex Lever
R-527 6 12 vOC. 50 50 In Senies

R-544 12 24 vDC. 60 60 ¢

R-255 L 1A

R-669 75 VAC. 400 CYC. 1B. 1A B
R-660 6 vDC. \7 Stroke

R-651 24 vDC. 100 Solenoid Valve

R-295 12 vDC. 2715 Annuncitar Drop

R-230 5 8VvDC. 2 2A.1C

R-813 12 vDC. 12 Wafer

R-275 12 VDC. 750 1A, 1B. 1C

R-718 24 vDC. 70 2A 5 Amps.

R-620 6 12 vDC. 35 2C, 1A

R-629 9 14 vDC. 40 1C 10 Amps.

R-778 8 vDC. 4500 1C 5 Amps.

R-720 24 VDC. 50 2C, Ceramic

R-500 12 vDC. 10 10 2C 6 Amps.

R-816 12 vDC. 10 15 2C 6 Amps.

R-811 43 vDC. 8000 1c

R-524 24 VAC DC.

R-838 90 120 vDC. 925 2A

R-839 100 125 vDC. 1200 3A

R-840 115 vDC. 1200 2A

R-84l 115 vDC. 1200 4A

R-842 115 vDC. 925 3A

R.843 115 vDC. 1200 3A

R-844 115 vDC. 1200 3A.18

R-845 220 VAC. Intermil. 3A

R-831 1.5 29 VvDC. 6.5 1A 2504, 1000A Suige
R-837 110 VAC. . 2A 30 Amps.

R-835 24 VDC. 2800 1A Dble. Brk. 10 Amps,
R-836 220 VAC. 2A Ddle. Brk., 10 Amps,
R-566 115 VAC. (Coil only. Not a complete relay)
R-710 150-Chms. Coil Only

Write For New Wells Catalog

WELLS

This list represents only a few types of Special Relays.
We also have huge stocks of Standard D.C. Telephone
Relays, Midger Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many

others. Write or wire us about your requirements.

MANUFACTURER & NUMBER PRICE
G.E. Ant. Keying 500W 2C6530-653AR1 $2.25
Allen Bradley 810 Dashpot 5.95
Culter Hammer C-261173A34 Contactor 3.50
Westinghouse MN Overload 12.95
Adlake 60 Sec. Thermo Delay 6.95
Edison 50 Sec. Thermo Delay 425
Leach 11577-5 20 Sec. ADJ. Delay 4.95
Cramer 2 Min. Adj. Time Delay 8.95
Cramer 2 Min. Aoj. Time Delay 8.95
Durakool BF-63 425
Onan Rev. Current 344512 R24 1.00
Rev. Current Cutoul 3H2339A E1 3.50
W. U. Tel. Co. 41C Single Current 375

. . 95
227668 For Scr-274N 95
G.£. Push Button Remote Relay
«CR2791-R-106C8 165
G.E. Pressure Switen 29278100-C2 95
Clare 400 95
Cannon Plunger Relay <13672 95
2.50
. 215
Guardian Ratchet Relay 215
Ratchet Relay From Ser-522 4.25
Guardian BK-10 2.75
BK-13 I 1.45
Guardian BK-16 1.05
Guardian BK-17A 1.25
Kurman BK-24 210
45A High Power 1.35
Str. Dunn. Latch & Resel 285
Guardian Latch & Reset 2.85
Sigma 4R 1.65
Edwards Alarm Bell 95
Allen Bradley-Bulletin 702
Motor Control . 4.50
Allen Bradiey-Bulletin -200€
Motor Controt 4.50
Allen Bradley-Bulletin 209 Size 1
Motor Control W Type “N* Thermals 5.50
Allen Bradley-Bulletin - 709 Size 2
Motor Control W Type N Thermals 25.00
Alien Bradley Bulletin 709
Motor Contrel W Type "N Thermats 5.50
Allen Bradiey-Bulletin 200
Motor Control 4.50
Allen Bradiey-Bulletin 202
Motor Control 4.50
Allen Bradley-Bulletin 704
Motor Control 9 4,50
Leach B-3 . 3.50
Leach 6104 2.75
Wheclock Signal. B1/39 195
Wheelock Signal, A7 37 345
Leach 6104 - 15
Guardian 38187 50

Wide Selection
of Electronic
Components

at WELLS

Tubes

Resistors
Condensers

Wire & Cable
Volume Controls
Co-ax Connectors
Relays

Recﬁf‘iers

Transformers and

Chokes

Micro Switches and
Toggles

Antennas and Acces-
sories

Electronic Assemblies

Dial Light Assemblies

Each relay is new, individually boxed, ond unconditionally guaranteed by Wells

World's Largest Display of Rodio and Electronic Components
9,000 Square Feet of Display All On One Floor

SALES, INC,

320 N. LA SALLE ST., DEPT. Y

CHICAGO 10, ILL.

FRINTED IN THE U S. A. BY THE CUNEO PRESS. INC.

www americanradiohictorv com
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MALLORY CAPACITORS

Give Outstanding Service!

Every Mallory FP Capacitor is designed to perform
consistently during more than 2000 hours of opera-
tion at a temperature of 85°C.

One reason why Mallory Capacitors operate so long
at high temperatures is the unusual care taken in
production to prevent contamination, which causes
corrosion . . . shortens the life of ordinary capacitars.

Result: with the Mallory FP line you may service

both radio and TV sets, without the need for buying
special types for the high temperature jobs. Yet
Mallory Capacitors cost no more!

You will find it pays to rely on the complete Mallory
capacitor line . . . electrolytic, paper, ceramic and
Mallory Plascap plastic tubulars.

See your Mallory Distributor, now. Remember, you
pay no premium for Mallory Irecision Quality!

The Amazing MALLORY PLASCAP*— The New Standard in Plastic Tubular Capacitors

ways.

PLASCAP

W

Thege four exclusive features mukeymnr
serviee jobs surer . .. casier. No il
leakage, no unsoldered leads, no nmessy
wan coatings, no insulation problemms!

v FASTITE LEADS.

v TRISEAL CONSTRUCTION. Sealed three
cowith moisture-free Mallotrol. tough
""‘-'—-.. ouler p|dS|I(‘ shell, exclusive Matlocene!

Permanently fastened
. sealed with Mallocene . .
by soldering-iron heat!

no failure due to "shorts™!

tered every time ..
guaranteed at all points!

. unaflected

Your Mallory Distributor is ready to serve you!

vV DISTORTION-FREE WINDING. No flattened
cartridges due to molding pressures . . .

v TRU-CENTER CARTRIDGE. Cartridge cen.
. uniform insulation

P.R. MALLORY & CO., Inc

.. INDIANAPOLIS 6,

INDIANA

www americanradiohistorv com
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Divat %

Most used . . . by brand
and by type...RCA kinescopes

’
174%

are the fast-moving
profit makers

\ SLECTRON TUBES NARRISON. N.J.

(%) raDIO corPORATION of AMERICA
<

IN PICTURE TUBES...

The largest and most profitahle replacement business
in television picture tubes comes from the types used
in most television receivers . . . the Best Sellers.

RCA’s types are Best Sellers, There are more of
them in actual use in TV receivers than any other
brand. Industry choice of these high-volume types
reflects to your advantage. Inventory and stocking
problems are simplified . . . and you have the assurance
of rapid, profitable turnover.

In addition, when you sell RCA kinescopes, you
gain from customer confidence in the RCA brand.. ..
solidly established by the proved performance of RCA
kinescopes in millions of television receivers.

Remember, 100, that the quality and dependability
of RCA kinescopes mean fewer service failures and
fewer costly call-backs. There is, therefore, more
profit in ¢very RCA kinescope you sell.

Always keep in tonch with yonr RCA Tube Distributor

www americanradiohistorv com
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