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Am perex® tubes 

are making music in the 
world's finest §fiiniO 
systems .. . 

AMPEREX 'preferred' tube types have proven 
themselves in the world's finest monophonic ampli- 
fiers. Now AMPEREX is paving the way with tubes 
for the world's finest Stereophonic systems. Devel- 

oped in the research laboratories of Philips of the 
Netherlands, and applications- engineered by 
Amperex for the American electronics industry, these 
ultra -advanced tubes have proven their reliability and 
unique design advantages in late model amplifiers 
and tuners of the world's leading high fidelity manu- 
facturers. Sold by franchised dealers everywhere ... 
available for off -the -shelf deliveries in any quantity. 

Detailed data and applications engineering assist- 

ance available from Semiconductor and Special 
Purpose Tube Division, Amperex Electronic Corp., 
230 Duffy Avenue, Hicksville, Long Island, N. Y. 

///// = 4/N eeCVV \ \\ ..1r- ar ....Y:.6I .,,,_=: ....,..,, ask Ampei-ex 
tabour hi-fi tubes for hi -fl stereo circuitry 

POWER AMP 
6C117 /EL3I- Exceptionally linear, high -power out- 
put pentode with low -voltage drive requirements. 
Up to 100 watts in push -pull. 

E1.84/131105- Unique AF power pentode combining 
high gain and linearity with 9 -pin miniature con- 
struction. Up to 17 watts in push -pull. 

ELI6/6CWS -Low voltage, high current version of 

VOLTAGE AM 
EFI6 /6287 -High -gain pentode with exceptionally 
low hum, noise and microphonics. Particularly 
suitable for pre -amplifier and input stages. Similar 
to the Z739 and the 5879. 
ECCI1 /12AT7- Medium -gain dual triode with low 
hum, noise and microphonics. Replaces the 12AT7 
without circuit changes. 

ECCI2 /12AÚ7- Low -gain dual triode with low hum, 

RF MPLI 
6D18 /ECC88 -Frame grid, sharp cut -off twin triode. 
Particularly suitable for cascode circuits, RF & IF 
amplifiers, mixer & phase inverter stages. Fea- 
tures high transconductance and low noise. 

*6E60- Similar to 6018 /ECC88. Has remote cut-off 
characteristics. 
BERS -Frame grid shielded triode with remote cut- 
off characteristics. Suitable for RF amplifiers in 
TV á FM tuners. Features high transconductance 

LIFIER TYPES 
the type E184/6805. Up to 20 watts in push -pull. 
ECL82 /11BMI - Triode -pentode. Up to 8 watts in 
push -pull. 
UCLI2 /SOBM8- Series string (100 ma. 50v) version 
of EC1.82 /6BM8. 
PCL$2/16A8- Series string (300 ma. 16v) version 
of ECL82 /6BM8. 

PLIPIER 
noise and microphonics. Replaces the 12AU7 with- 
out circuit changes. 

ECC83 /12A)í7 -High -gain dual triode with low hum, 
noise and microphonics. Replaces the 12AX7 with- 
out circuit changes. 

ECF80 /6BL$ - High -gain triode -pentode with low 
hum, noise and microphonics. 

FIER TYPES 
and low noise. 

tECC8S /8A88 -High gain dual triode for FM tuners 
with shield between sections for reducing oscil- 
lator radiation. 

EBF88 /6DCI -Duo diode -pentode with remote cut- 
off characteristics. Suitable for RF & IF amplifiers. 

ECFIO /6BL8 -High gain triode -pentode for RF am- 
plifiers. 

RECTIFIER TYPES 
EZIO /6V4- Indirectly heated, full -wave rectifier 6234 /5ÁR4- Indirectly heated, full -wave rectifier 
with 6.3 v, 0.6 amp. heater, 90 ma. output capas with 5 v, 1.9 amp heater and 250 ma. output 
ity and 9 -pin miniature construction. capacity. Octal base. Replaces the 5114G without 
EZ81 /6CA4- Indirectly heated, full -wave rectifier circuit changes with the advantage of lower 
with 6.3 v, 1 amp heater, 150 ma. output capacity tube voltage drop because of the unipotential 
and 9 -pin miniature construction. cathode. 

Also Available: INDICATOR TUBE 
EM84/6F66- Indicating pattern is a varying length DM70 /tM3- Subminiature type with "exclamation 
bar. For use in broadcast receivers and tape mark" indicating pattern. Features low filament 
recorders. consumption (25 ma.). 

GERMANIUM DIODES 
1N542- Matched pair. Replaces 6AL5 In FM de- 1687A-High RF rectification efficiency diode. Suit - 
tector circuits. able for AM detector circuits. 

300, 450 a 600 ma series string versions available. 
t300, 750 5 100 ma aeries string versions available. 
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For a Successful Career 
in Radio -Television 

Train at Home 
in Spare Time 
with N. R. I. 

OLDEST and 

LARGEST 

N.R.I. Trained These Men 
ENGINEER STATION WHPE 

"Thanks to NR1, 1 operated a 
successful Radio repair shop. Now 
I am an engineer for WHPE." 
VAN W. WORKMAN, HIGH 
POINT, NORTH CAROLINA 

QUICK SPARE TIME CASH 
"Knew nothing about Radio -TV 
when I enrolled. After 15 lessons 
started repairing sets. My future 
looks bright." DONALD B. 
ACKERMAN, MINNEAPOLIS, 
DI!NNE íT4 

HAS OWN TV BUSINESS 
"Quit my job to do Television 
work full time. I love it and do a] 
right financially." WILLIAM 1. 
KLINE, CINCINNATI. OHIO I - 

Home Study Radio-Television School 

Prosperous Fast Growing Industry Offers You 

GOOD PAY - BRIGHT FUTURE - SUCCESS 
It's the trained man who gets ahead -gets the 
better job, drives a better car, lives in a better 
home, is respected for what he knows and can 
do. For a job with a future-find out how you 
can train at home for Radio -Television. 

TODAY'S OPPORTUNITY FIELD 
Training PLUS OPPORTUNITY is the ideal 
combination for success. And today's OPPOR- 
TUNITY field is Radio- Television. Over 125 
million home Radios plus 30 million sets in 
cars, plus 40 million TV sets mean big money 
for trained Technicians. More than 4,000 Radio 
and TV broadcasting stations offer interesting 
and important positions. Color television, port- 
able TV sets, Hi -Fi, assure future growth. Find 
out about NRI. Since 1914 -for more than 40 
years -NRI has been training ambitious men 

You Learn Servicing- Broadcasting 
at Home -By Practicing 
with Kits N.R.I. Sends 

at home in spare time for Radio -TV. With 
NRI 50 -50 method, you study basic principles 
AND learn by practicing with actual equip- 
ment NRI furnishes. You learn with your hands 
and your head. You get dependable training, 
backed up by the reputation of the oldest and 
largest home study Radio -TV school. 

ADD TO YOUR INCOME SOON 

$10 -$15 A WEEK IN SPARE TIME 
Soon after enrolling many start earning extra 
money fixing sets. Many open their own full 
time Radio -TV shops after getting NRI Di- 
ploma. MAIL COUPON. Get FREE Sample 
Lesson and 64 -page Catalog showing equip- 
ment supplied, outlines of courses, opportuni- 
ties in Radio -TV. Price is low -terms easy. 
Addre.:s: NATIONAL RADIO INSTITUTE, Dept. 
9GE, Washington 16, D. C. 

SAMPLE LESSON FREE 
AND CATALOG 

Nothing takes the place of 
practical experience. That's 
why NRI training is Learning - 
by- Doing. With Servicing 
Course you build Radio shown 
at top and other equipment. 
With Communications Course 
you build Transmitters at left 
and other equipment. Catalog 
shows all equipment you get. 

1 LECT11oNmS wovio 

July, 1959 

Available To 

VETERANS 
Under G.I. Bills 

National Radio Institute 
Dept. 9GE, Washington 16, D. C. 

Mail me Sample Lesson and 64 -Page Catalog 
FREE. (No salesman will call. Please write plainly.) 

Name_ _Age___ 

Address 

City Zone_ _ _State 
ACCREDITED MIMSII, NATIONAL NOME STUDY COUNCIL J 

nubll,hed monthly by ZIfl-nav,a euhlixhing Company. William H. Zia. Chairman ..1 the Yawn 0'.1411- 1115.;Ií. at 34 S. Wabash Ave.., Chlcaio í. 111. Illlnal.. Authorized t . l'nal fier Department. Ottawa. unlatch, x a., on.I- el:... n SYSc.IPT1oN RATES: one )var U. S. und pas..s.I.,, . 1.i t.nnxlu $4.0,, l'ai American Onion Cauntrlesa 314.:i,: all other toreieo countrie. *5.10. 
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Don't Depend on LUCK 
PLAN YOUR FUTURE! 

PICK THE 

RIGHT FIELD! 

You don't need co Four -Leaf Clove r 

to prepare to get into Electr field 
a profitable, fast-growing fie 

with GOOD JOBS, REAL 
Y, 

MORE SECURE FUTURE, 
exciting 

work. What's more: you don't 

need an advanced education 
or 

previous technical experience 

either. 

2 
GET THE 

RIGHT 

TRAINING! 
Why not increase your chances of 

building a solid future by invest- 

ing part of your spare time in pre - 

for a profitable tomorrow? 
paring in day or evening 

ho DeVry Tech's modern 
classee s in 

Chicago or Toronto laboratories. 

Send for FREE facts nowt 

LAND THE 

RIGHT JOB! 
It isn't luck alone that gets you the 

job! It 'ssn't chance t atr ohelps 
you build a business 

our training, 
After you complete 

your 

Tech will help you tat 
started. This is the big push 

most men need to succeed. ,./ 
;èi 

DON'T GAMBLE With YOUR 
FUTURE! SEND FOR THIS 
FREE Electronics GUIDE NOW! 

ea/ 

This handy pocket guide will give you free facts about how you may train to enter this billion 
dollar electronic industry. There are thousands of men unemployed or holding jobs they dis- 
like who could prepare successfully to enter this fast-growing, profitable field but they are 
not aware of this fact. Are you one of these men? Mail the coupon NOW. 

Accredited Member of Notional Home Study Council 

DeVRY TECHNICAL INSTITUTE 
4141 BELMONT AVENUE CHICAGO 41, ILLINOIS 

Formerly DeFOREST'S TRAINING, Inc. 

July, 1959 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, 111., Dept. EW -7 -P 
Please give me a FREE copy of your unusual booklet, 
"Pocket Guide to Real Earnings," and tell me how I may 
prepare to enter one or more branches of Electronics. 

NAME 
PLEASE PRINT 

STREET 

AGE 

APT. 

CITY ZONE_ STATE 
Check here if subject to military training. I 

DeVry Tech's Canadian Training Center is located at 
2054 626 Roselawn Avenue, Toronto 12, Ontario 

- - - - - J 
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SELL 

WITH CONFIDENCE 
Premium -Performance 

or Budget- Priced 

NATIONAL BRAND 

PICTURE 

TUBES 

PREMIUM -PERFORMANCE 

CBS 

BUDGET -PRICED 

CBS 

Silver Vision 
Brighter silver -activated AG -905 
screen 

Sharper pin -point focus electron gun 

Nationally advertised brand 
Meets performance specifications of 
all leading TV set manufacturers 

PALOMAR 

All -new electron gun 

All -new phosphor screen 

Full 12 months warranty 
Backed by CBS Electronics, a Division 
of Columbia Broadcasting System, Inc. 

For over a year, the combined sales appeal of CBS 
Silver Vision and CBS Palomar picture tubes has been 
field- tested on the West Coast. Now this proven sales 
approach originated by an independent tube manufac- 
turer is available to all independent service -dealers. 

Does your customer demand the finest in performance, 
or is he budget- minded? You can make the sale with CBS 

SNIPS TAMMY CBS ELECTRONICS CBS INTERNATIONAL CBS TELEVISION 

NETWORK CBS LABORATORIES CBS NEWS - CBS RADIO CBS TELEVISION 

STATIONS COLUMBIA RECORDS LIMOS IN ELECTRINIC COMMUNICATIONS 

6 

ELECTRON TUBES 

CBS 
SEMI,, 

Silver Vision ... or with CBS Palomar. Either is easy to 
sell because of top brand prestige. Either stays sold 
because of top performance in its field. 

And their dependable CBS national brand assures you 
of profit without callbacks. Play safe. Sell premium - 
performance CBS Silver Vision or budget -priced CBS 
Palomar with confidence. 

CBS ELECTRONICS formerly CBS-HYTRON 
Danvers. Massachusetts 
A Division of Columbia Broadcasting System. Inc. 

ELECTRONICS WORLD 
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LET RCA TRAIN YOU 
IN ELECTRONICS 
RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course ... 
ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 

Electronic Fundamentals Electronics 
for 
Automation 

Send for our 

64 page Home 

Study Catalog 

FREE! 

RESIDENT SCHOOL offers Tech- 
nical Institute and Vocational 
School Courses in Electronics. Day 
and Evening classes start 4 times 
each year. Resident School Cata- 
log sent free on request. 

July, 1959 

Practical work with the very first lesson. Pay -as -you- learn. 
You need pay for only one study group at a time. 

RCA INSTITUTES, Inc. Home Study School. Dept. EW79 
A Service of Rodio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me the FREE catalog of Home Study C 
salesman will call. 

No 

Name 

Address 

City Zone State 

Korean Vets! Enter Discharge Date 

CANADIANS - Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to 

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
To save time, paste coupon on postcard. 

Please print 
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New 

PROFESSIONAL 55 
the Ultimate 

STEREO CARTRIDGE 

COLUMBIA 
Professional 55 ... 

Cost $28.95 

This new transparent cartridge is 
the professional's version of the 
popular Columbia CD. A high -corn. 
pliance model with excellent tran- 
sient response, it uses a .5 -mil dia- 
mond stylus and is designed for 
transcription turntables. Comes 
complete with 4 miniaturized plug - 
in equalizing networks for low and 
high -level inputs. 

CURVES, FACTS AND FIGURES PROVE IT 

Ask for Bulletin E -331. Check the 
Professional 55's superiority in: 
linearity ... separation ... needle 
point impedance ... low mass .. 
freedom from hum and distortion 
... output level... and ruggedness. 

YOUR OWN EARS PROVE IT 

Better still. Your own ears will con- 
vince you the Professional 55 is 
your best investment. Ask to see 
and hear it at your distributor's 
today! 

CBS ELECTRONICS 
A Division of 

Columbia Broadcasting System, Inc. 
Danvers, Massachusetts 
Distributed in Canada by 

CANADIAN GENERAL ELECTRIC CO., LTD., TORONTO 
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. for the Record 
By W. A. STOCKLIN 

Editor 

FORTY YEARS YOUNG 

THIS month marks our fortieth year 
of service to the electronics industry 

and to the professionals who have 
helped to make it one of this country's 
economic giants, ranking fifth among 
manufacturing enterprises in the U. S. 
In a mere twenty years our industry 
has grown from a modest $340- million 
dollar enterprise to an impressive $7.9- 
billion dollar field. No growth of this 
magnitude could have been achieved 
without the intelligent interest and 
wholehearted support of electronics 
professionals. 

When this magazine made its debut 
in 1919, electronics was in its infancy 
although Lee de Forest's "audion" was 
13 years old at the time. Even at this 
early date a small and dedicated group 
of technicians and "wireless" men was 
moving into the field to form the nu- 
cleus of the profession as we know it 
today. From these modest beginnings 
emerged the techniques and "know - 
how" that have given the United States 
its commanding lead in electronics - 
and its enviable reputation throughout 
the world. 

By present -day standards, the pro- 
fessional technician of 1919 probably 
seemed very much of the "pioneer" 
with his makeshift test equipment and 
home -built replacement parts, but the 
Yankee ingenuity behind the miracles 
he was able to perform with the radio 
equipment of the day is an awesome 
thing to contemplate in this area of 
well- stocked distributor shelves and 
exact replacements. Even at that early 
date RADIO NEWS was providing a solid 
core of technical material to help the 
man in the field do his job faster and 
better. This same attention to the 
needs of the individual in electronics 
has carried over to the present day al- 
though the magazine itself, like the in- 
dustry it serves, has moved through 
a series of metamorphoses which has 
involved three changes in our title, sev- 
eral complete revisions of format, and 
alterations in our editorial emphasis 
to reflect the important advances of 
the industry it covers. 

Today's electronics professional is a 
far cry from his earlier counterpart. 
Most of the men in service work today 
have had formal technical training and 
work with test equipment which for- 
merly wouldn't have existed or would 
have been reserved only for the most 

advanced laboratories. This impressive 
line -up of "know -how" and equipment 
is involved in the task of installing, 
maintaining, and repairing a stagger- 
ing amount of electronic gear whose 
very existence couldn't have been an- 
ticipated even ten years ago! 

The exciting developments we have 
witnessed during the years we have 
been serving as your reporter of and 
guide to things electronic add up to a 
meaningful segment of history itself 
From the early days of crystal sets 
and spark -gap transmitters to the 21- 
inch cyclops in every living room and 
world -wide instantaneous communica- 
tions networks is an evolution within 
the memories of many of us in the in- 
dustry although a very- much -taken- 
for- granted development in the eyes 
of the younger generation. If you don't 
believe that this is truly the "electron- 
ics age," watch the casual way that 
mere infants tune in their favorite TV 
programs or play their phonograph 
records on Daddy's elaborate hi -fl set- 
up. The presence of a wide variety of 
electronic gadgets in the American 
home is an accepted fact to most mod- 
em youngsters -electronics has been a 
part of their lives as long as they can 
remember and, as the new and more 
exciting products make their appear- 
ance, these will be assimilated in the 
same off -hand manner. 

In a like vein, the electronic wonders 
of the "space age" will come to be 
looked upon as natural and logical 
progressions inherent in the era in 
which we live. 

Although electronics has been our 
business for forty fruitful years, we 
have managed to retain our respect 
and appreciation for the impressive 
work that has been done in this field 
-and we hope that we are still able 
to convey this spirit of discovery and 
appreciation to our readers -"insiders" 
and professionals though they may be. 
We are dedicated to the task of keep- 
ing you abreast of every facet of our 
field and to that end will continue to 
provide the information you need to do 
the job for which the electronics indus- 
try is so eminently qualified. 

So, again, in this our fortieth anni- 
versary year, we re- pledge our efforts 
to your service and to the industry with 
which we are proud to be associated. 

ELECTRONICS WORLD 
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K1VIG IIT' 
A P R O D U C T O F A L L I E D R A D I O 

HONORED FOR VALUE 6 .Ow/li'ifG 
The value is unsurpassed...simply because KNIGHT components, the honest best 
in audio craftsmanship, are sold at the lowest possible price. This value is protected 
by an iron -clad two -way guarantee: KNIGHT specifications meet or exceed the 
published figures or we refund your money in full; materials and workmanship 
are guaranteed for one full year. KNIGHT hi-fi is available only from Allied Radio, 
which has been setting the standards for value in electronics for more than 38 years... 

KN 
734 

KN 
120 

deluxe 34 -watt stereo amplifier 
Fourteen stereophonic and monophonic controls 34 watts 
rated stereo output...68 watts peak Separate bass and treble 
controls for each channel 5 pairs of stereo inputs... Input jack 
for accessory remote control Hum -free DC on all preamp heaters 

Wide range stereo balance control 3 -step loudness contour 
selector Input loading control for magnetic cartridges Mar -proof 
vinyl -clad metal case... solid aluminum 
gold anodized front panel only $1295° $12.95 down 

deluxe stereo FM -AM tuner 
Separate FM and AM sections for stereo reception Exclusive 
DSR corrective feedback circuit for minimum distortion of FM 

Dual limiters on FM Tuned RF stage on FM and AM 2.5 
microvolt sensitivity on FM Cathode follower multiplex output 
jack Four cathode follower main outputs Dual "Microbeam" 
tuning indicators Illuminated 91/2' tuning scale; precision inertia 
tuning High- sensitivity AM ferrite antenna Handsome solid 
aluminum front panel, gold anodized, 
with mar -proof vinyl -clad metal case only $12950 ,S12.95 down 

order from America's Stereo Center 

A L L I E D R A D I O 

THE KNIGHT STEREO ENSEMBLE 

FREE ALLIED CATALOG 
Send for your complete, moneysavmg guide to 
the world's largest selection of hi -lo systems and 
components. See everything in thrilling stereo; 
an the new KNIGHT components and systems; 
an leading make lines. For everything in heft, 
tor everything in Electronics, get the ALLIED 
Catalog. FREE -write for it today, 

ALLIED RADIO, Dept. 1 -G9 
100 N. Western Ave.. Chicago 90, III. 

Ship me the following: E KN-734. I KN -120. 
$ enclosed 

I : 
Send latest Allied Catalog -Free 

Name 

Address 

City 100 N. Western Ave., Chicago 80, Illinois 
- Registered Trade Mark Allied Radio Corporation 

Zone State 
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"PACKAGING" MICROWAVES 

FOR MOUNTAIN TOPS 

10 

In Arizona, the telephone company faced a problem. How 

could it supply more telephone service between Phoenix 

and Flagstaff- through 135 miles of difficult mountain 

territory? 

Radio offered the economical answer: a new micro- 

wave radio -relay system recently created at Bell Tele- 

phone Laboratories. Operating at 11,000 megacycles, it 

was just right for the distance, and the number of con- 

versations that had to be carried. 

But first other problems had to be solved: how to 

house the complex electronic equipment; how to assemble 

and test it at hard -to -reach relay stations way up in the 

mountains; and how to do it economically. 

On- the -spot telephone company engineers had some 

ideas. They worked them out with engineers at the 

American Telephone and Telegraph Company and at 
Bell Telephone Laboratories. The result: a packaged unit. 

The electronic equipment was assembled in trailer - 

like containers at convenient locations and thoroughly 

checked out. The complete units were then trucked up 

the mountains and lifted into position. 

The system, now operating, keeps a watch on itself. 

When equipment falters, a relay station switches in stand- 

by equipment, then calls for help over its own beam. 

The new Phoenix -Flagstaff link illustrates again how 

Bell System engineers work together to improve tele- 

phone service. Back of their efforts is the constant de- 

velopment of new communications systems at Bell 

Telephone Laboratories. 

BELL TELEPHONE LABORATORIES World center of communications research and development 
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ANNOUNCING THE 

SYLVANIA 
$2. Combination 

America's biggest magazines deliver 
business -building offer to over 

100 million readers! 
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Look for this ad in these leading 
national magazines. 

On June 20th Sylvania launches the dramatic 
combination coupon offer appearing in Amer- 
ica's biggest weekly magazine, TV Guide, and 
America's biggest monthly magazine, Reader's 
Digest -plus Sunday and Parade newspaper 
supplement magazines. 

Your Service shares the spotlight with top - 
quality Sylvania picture tubes and receiv- 
ing tubes in a three -point program to make 
your customer's old TV set better than when 
it was new. 

Month after month, more set owners will 
be saving the $2.00 coupon. Many will attach 
it to the back of their TV set so it's there for 
you to see. 

You can identify yourself with this program 
by featuring Silver Screen 85 and Sylvania 
receiving tubes. Get behind the biggest, most 
practical, business- building offer ever made 
to the Service industry. 
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Products 

Inc., Box 87, a nia Screen 85 B al., small tube(s) to: S 
warranty This coupon void if pro You will receive Sylvania 
Electric limited or restricted. e $2.00 b ctric 

continental 
u, Cash value I 

by 
return mail. U.S.A. and Hawaii-may 

be withdraw 
th a/ 1 cent. yyitisyyy n without notice, 

w 
when installed 
Picture tube. 

nd o 

Coupon Offer 
I 

Sells your service and Sylvania 
receiving tubes in combination with 
every Silver Screen 85 you install 
Here's an action -packed offer that can add an 
average of $3.00 to $6.00 in receiving tube 
business every time you install a Silver Screen 
85 picture tube. 

Sylvania urges your customers to have 
their receiving tubes checked to make sure 
they get full performance from their new 
Silver Screen 85. And, to emphasize the im- 
portance of replacing weak tubes, Sylvania 
offers to pay $2.00 toward the cost of Sylvania 
receiving tubes installed in combination with 
a Silver Screen 85. 

Your customers mail the $2.00 certificate 
directly to Sylvania with the picture -tube 
warranty card and receiving -tube carton end. 
Nothing for you to sign or send. 

Stock up on Sylvania. Be prepared for 
greater- than -ever consumer demand for 
America's Number One picture tube and 
receiving tubes. 

IT SYLVANIA 
Subsidiary of 

GENERAL TELEPHONE & ELECTRONICS >J 
stun 

July. 1959 

1 i:i. Sy;k:i111:1 ,,,pffil 
taped to your customer's 
TV set means more receivü 
tube business and greater 
picture tube profits for } 
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LOWEST 
PRICED 
750 \MIL. 
SIL IJû/11'?L. VT/f/ER 

MEL 
SILICON RECTIFIERS 

IN HANDY TEN-PA K 
Available from your 

radio -television 
parts distributor. 

SARKES TARZIAN, INC. 
Rectifier Division 

DEPT. N -4 415 N. COLLEGE AVE., 
BLOOMINGTON, INDIANA 

IN CANADA: 100 Weston Rd., Toronto 9 Tel. ROter 2-1535 

EXPORT: Ad Auriema, Inc., Nev York City 

from our Readers 

TV INTERFERENCE CHART 
To the Editors: 

In the March, 1959 issue, your gate- 
fold entitled "TV Spectrum and Inter- 
ference Chart" was one of the most 
informative pieces of material I have 
ever come across in any of the varied 
radio and electronics magazines. 

Since I am a ham, and am operating 
on six meters, I was very glad to see 
this particular gatefold. The article 
was worth twice the price of the maga- 
zine to me. 

ROBERT ISAACS, Instructor 
U. S. A. Signal School 
Fort Monmouth, New Jersey 

Thanks to Reader Isaacs and to our 
many other readers who have written 
in to compliment us on the gatefolds 
that have been appearing in recent 
issues. We are planning more for the 
future. Editors. 

* * * 

MONO VS STEREO 
To the Editors: 

After reading Leonard Feldman's 
feature on "The Case for A Third 
Channel" (March issue), I sincerely 
wonder exactly where this stereo age 
will end. Could it be that in future 
years the home owner will invite his 
visitor inside his infinite baffle to hear 
speakers mounted on five walls of this 
"listening room," and each speaker 
connected to a different channel? 

Stereo listening can be better than 
monophonic listening only in certain 
instances. Small bands, etc., are all 
right for stereo recording; slight im- 
provement can even be noticed in large 
orchestras when one hears the violins 
on his left and the lower instruments 
on his right. When one records a 
singer, however, and claims that a 
sense of direction is attained, it is just 
too much. Direction should not be a 
factor when all the sound originates 
from one point in the first place. 

DOUG QUAYLE 
Ridgewood, New Jersey 

To the Editors: 
I must take issue with some of the 

sweeping statements and predictions 
of things to come in the world of stereo 
made by various authors of articles in 
the otherwise enjoyable February is- 
sue. For example, the following state- 
ment appears. "By 1962 the change- 
over to stereo should be virtually com- 
plete, with monophonic records going 
the way of 78's today." 

I agree that in some respects stereo 
is superior to mono sound, but cannot 
agree that mono records are on the 
way out. I believe that co- existence is 
possible and probable. 

Surely there are other music lovers 
who believe as I do that there will al- 
ways be mono records available for 
people who wish to listen to the musi- 
cal qualities of a composition and dis- 
regard the "special effects." If there 
are, I certainly would enjoy hearing 
from them. 

WILLIAM E. ELLIOTT 
P. O. Box 294 
El Cajon, California 

It is hard to believe that the record 
industry can successfully market both 
mono and stereo records economically. 
There certainly is the possibility of the 
industry going completely over to 
stereo. On the other hand, there are 
some who definitely go along with 
Reader Elliott's point of view. To 
know for sure, we will just have to 
wait and see. Editors. 

COLOR ORGANS 
To the Editors: 

Your February issue carried a read- 
er's letter referring to the Photorhyth- 
micon which was described in your 
magazine of last August. The letter 
told of a similar apparatus made in 
Brazil, which the inventor termed a 
color organ. 

The designation "color organ" is 
often used loosely and incorrectly to 
describe anything that throws colored 
lights on and off, even to blink them as 
the Photorhythmicon does. Because 
there is wide interest in the use of color 
illumination for esthetic purposes, I be- 
lieve that some attempt should be 
made at correct semantics -that the 
term "color organ" should be properly 
defined. 

An "art of light" has long been 
dreamed about. This art would give 
enjoyment to the eye as music does to 
the ear. It would be based on color, 
form, and motion, and the effects would 
usually be seen on some type of screen 
surface. Neon light patterns used in 
advertising signs as well as blinking 
lights of any kind that are in general 
use are interesting and intriguing, but 
fall far short of exemplifying an art. 
A "color organ" should be an appara- 
tus that houses a source or sources of 
light, color filters, controls, etc. to pro- 
duce visual effects that meet artistic 
standards. Under these conditions, this 
term may be used until a better one 
is found. 

There is much to be done to make 
this art available and generally under- 
stood. The many interested experi- 
menters should know just what they 
are aiming at. Efforts in the right 
direction will get results, and everyone 
who finds a new way to blink a colored 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO- TELEVISION SERVICE TECHNICIAN 

HOW -J . 
tarts Y u r . n. n , in 

1Q,T V 51,01... 
PRAYBERR "Learn -by- Doing" Way... 

25 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn fart the practical side 
of Radio -Television, we 
send you expertly engi- 

neered training kits to 
teat and assemble for 

interesting 
valuable 

shop -bench 
practice! 

,y 

The new Sprayberry 
Training Television Re- 
ceiver, built and tested 
in 5 section.. 

Now offered ... this fine 
modern oscilloscope. 

You build this powerful 
two -band superhetero- 
dyne radio receiver. 

'P 1r le This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now -just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio - Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson -all free. No obligation ... no salesman will bother you. 

HOME STUDY TRAINING IN SPARE TIME 
Under world -famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that's in store for you! 

SPRAYBERRY Academy of Radio -Television 
1512 Jarvis Avenue, Dept. 25 -X. Chicago 26, Illinois 

You build the 
new Spray- 
berry tester -a complete 
18 -range 
Volt-Ohm- 

J.1 ill i !l 
r'.' i or test 
owlet. 

Mail This Coupon Now -No Salesman Will Call 

1. re .'0 IdAKj MONT 

' . diaTelevision 
.: -- ... 

JNING PLAN 

July, 1959 

Sprayberry Academy of Radio- Television l 
Dept. 25 -X, 1512 W. Jarvis Ave., Chicago 26, III. I 
Please rush all information on your ALL -NEW Radio -Tel.- I 
vision Training Plan. I understand this does not obligate me I 

d that no salesman will call upon me. Include New Cat- 
alog and Sample Leeson FREE. 

NAME Age 
I 

ADDRESS 

CITY....__ LONE SIATE 
wai 
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Technicians 
look to Burroughs 

for your successful future 
in electronics. 

WS Tilri\IJC ` 
111111 , 

''/ 

ar.- 

INTEGRATED 
DATA PROCESSING 
FOR MILITARY 
WEAPONS SYSTEMS 

16 

...at BURROUGHS Military Field Service Division adds up to chal- 
lenging work on important long range ATLAS and SAGE programs, 
advancement based on individual performance and a fine career in 
the field of tomorrow: Digital Computation. 

BURROUGHS, consistent with its recognized leadership in equip- 
ment, skills and manpower, is providing the answers for complex mili- 
tary weapons systems through automatic suprahuman computation. 

Qualified applicants will receive: 1) Formal 16 to 22 -week training 
program in Data Processing Systems. 2) Starting salary commen- 
surate with experience and ability. 3) Full salary while training. 
4) Fine fringe benefits including educational assistance in addition 
to your training program. 5) Current field assignments include West- 
ern and Midwestern areas, when your training program is concluded. 

If you are a graduate of an accredited Technical School and/or have 

military training in radar or communications equipment, plus at 

least 2 years' experience in electronics, you are invited to address 

your inquiries to Mr. A.J. Bel lace, Employment Supervisor, Department 

2314 Military Field Service Division, Burroughs Drive, Radnor, Pa. 

(a suburb of Philadelphia). 

0 Ill 

Burroughs Corporation 
"NEW DIMENSIONS /in computation for military systems" 

light will not think he has built a 
"color organ." 

CHARLES E. SINGLETARY 
Luminola Laboratories 
Chicago 14. Illinois 

* * * 

WHEN YOUR SET NEEDS SERVICE 
To the Editors: 

Your editorial "When Your Set 
Needs Service" (April, 1959 issue) is 
very good, but you didn't mention at 
least two other important facts. 

You work up the idea that the set 
owner is suspicious of the technician, 
but you don't confront your reader 
with the fact that the technician may 
also be suspicious. He knows that a 
certain percentage of set owners is 
dishonest. He has a "deadbeat" list to 
prove it. You also wisely suggest that 
the customer ask for an itemized bill. 
but you neglect to advise him to be 
prepared to pay the amount due when 
it is presented or make a satisfactory 
credit arrangement beforehand. 

I'm sure that you will agree that it 
could easily be established that honest 
service technicians have been cheated 
out of many, many more dollars by 
dishonest set owners than set owners 
have been by dishonest technicians. I'll 
be the first to agree that a very high 
percentage of set owners is apprecia- 
tive and 100 per -cent honest -but the 
same is also true of service technicians. 

GLENN W. GODSHALK 
Three Rivers, Michigan 

We have, of course, been aware of 
this other side of the picture, as a great 
deal of material we have run in recent 
years will substantiate. These points 
were not mentioned in the editorial 
simply because, for a change, that par- 
ticular effort was directed to set own- 
ers rather than technicians. 

The only sensible conclusion we can 
draw is this: the trouble with both set 
owners and set repairers is that a few 
bad actors in each group give an un- 
justified poor reputation to that group. 
-Editors. 

* * s 

CITIZENS BAND TRANSCEIVER 
To the Editors: 

I've had it. The Citizens Band trans- 
ceiver on page 49 of the March issue 
did it. The transmitter section works 
fine, but the receiver section is for the 
birds. I've tried everything. My wife is 
ready to divorce me. Please help me! 

H. I. SCHUMAKER 
Los Angeles, California 

For those of our readers who are 
having some difficulty with the re- 
ceiver portion of the Citizens Band 
transceiver, we would suggest the fol- 
lowing modifications. 

Increase the number of turns on 
RFC, from 50 to 75 or simply shunt the 
original 50 -turn coil with 25 -30 µµf. 

capacitor. Add a 330 -µ4. capacitor be- 
tween pin 2 of V, , the first audio stage, 
to ground, if audio oscillation is the 
problem. 

Note also the heater connections for 
V, are pins 3 and y, and not y and 5. as 
shown. Editors. Art- 
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Opportunities 

Electronics 
Do you know how you can convert your 

present electronics knowledge info a 

profitable and interesting career in 

any of the fields listed here? 

Thousands of interesting well paid jobs in elec- 

tronics must be filled. To fill such jobs, you need 

sound technical training. An FCC license is 

convincing proof of technical skill. Send for 
the three Cleveland Institute booklets offered 
here. They explain how you can prepare for an 
interesting and profitable career in electronics. 
Mail the coupon today -no obligation. 

Find out how modern technical training and a 

Government License (FCC) can lead to profit- 
able employment in and branch of electronics. 

good training doesn't cost -if pays! 

Accredited by 
the National 
Home Study 

Council 

July. 1959 

Cleveland 
Desk RN -31 

Radar 

Guided Missiles 
Broadcasting 
Aeronautical Electronics 
Computers 
Automation 
Industrial Electronics 
Home Electronics 

Opportunities 

in Electronics 

for You 

Send for these 
3 FREE Booklets 

Institute of Radio Electronics 
4900 Euclid Ave. 

Please send FREE Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

Military 

Radio -TV Servicing 

Manufacturing 

Amateur Radio 

¡] Broadcasting 

Home 
Experimenting 

Telephone 
Company 

Other 

In what kind of work 
are you now engaged? 

Cleveland 3, Ohio 

In what branch of Elec- 
tronics are you inter- 
ested? 

Name Age 

Address 

City Zone.... State 
RN -31 
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Top Performers in Satellites 
. and in Transistor Radios 

Mallory Mercury Batteries 
In U.S. satellites and space probes, Mallory Mercury 
Batteries have been selected to power the radio trans- 
mitters that send vital data from outer space. The 
same reasons they were chosen for this exacting duty 
make Mallory Mercury Batteries your best choice for 
replacement in transistor radios. 
Long life ... in Explorer I, they lasted twice as long as 
anticipated. In transistor radios, they outlive ordinary 
batteries by as much as five times! 
Steady power . unlike ordinary batteries which 
gradually "fade ", Mallory Mercury Batteries stay at 
full strength for their entire long life. 
Miniature size ... this unique battery packs tremendous 
energy in a tiny, compact package. 
Mallory also manufactures a complete line of Zinc- 
Carbon batteries with the same quality and depend- 
ability of Mallory Mercury Batteries. Your distributor 
has a stock of sizes of both Mercury and Zinc -Carbon 
batteries to fit all popular radios. See him today. 

Mallory GEMS -five tubular capacitors RMC Discapsi -another veteran of 
in easy -to -use dispenser; best bet for outer space, and long the original equip- 
outstanding service in buffer, by -pass or ment standard, Discaps are now avail- coupling applications. able for replacement in handy "file card" 

five pack. 
p Registered Trademark of Radio Materi- 
als Company, a P. R. Mallory & Co. Inc. 
Subsidiary. 

Gold Lobel* Vibrators -for longer, more 
trouble -free radio servicing, especially 
on critical jobs. Feature exclusive 
buttonless contact design for longer, 
quieter service. 

Sta -lot* Controls -new design enables 
your distributor to custom -build the ex- 
act replacement in just 30 seconds,elimi- 
nates waiting for out -of -stock controls. 

7'rodemark 

MALLORY 
P.R.MALLORVBCOIne. 

P. R. MALLORY & CO. Ins., INDIANAPOLIS 6, INDIANA 
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PREPARE FOR YOUR F. C. C. LICENSE YOUR TICKET 
TO A BETTER JOB AND HIGHER PAY! 

F.C.C. LICENSE - THE KEY TO BETTER JOBS 
An F.C.C. commercial (not amateur) license is your ticket to 

higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it gt.alilies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install. maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install. maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest clans 
of radiotelephone license available. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress. step - 
by -step, to your specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 
Grantham training is available by correspondence or in resident 

classes. Either way (residence or correspondence), we train you 
quickly and well -no previous training required. Even a beginner 
may qualify for his first class license in a relatively short time. 

FOUR COMPLETE SCHOOLS: To better serre our many students 
throughout the entire country, Grantham School of Electronics 
maintains four complete Dici.yions- located in Hollywood, Calif., 
Seattle, Wash., Kansas City, Mo., and Washington. D.C. All Divi- 
sions of Grantham School of Electronics offer the szn ie rapid 
courses in F.C.C. license preparation, either by home study or ist 
resident classes. 

GRANTHAM 
SCHOOL OF ELECTRONICS 

HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

July, 1959 

1505 N. Western Ave. 
Hollywood, Calif. 

HO 7 7727, 

408 Marion Street 
Seattle, Wash. 

3123 Gillhom Road 
Kansas City, Mo. 

821. 19th Street, N W. 

,MA 2-2222, 

JE 16320) 

Washington, D. C. 
'sr 3x61 a, 

i 
i, 

This tree booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License Weeks 
Donald E. Mason, 2659 Centinella, Santa Monica. Calif. 1st 12 

Everett T. Board, 411 N. Wash. St., Alexandria. Va. 1st 12 
Henry M. Best, 1003 Vermont St., Fremont. N. C. 1st 11 

Harold V. Jones, P.O. Box 705, Alamogordo, N. M. 1st 13 
Michael F. Aperio, 916 Townsend St.. Chester, Pa. 1st 12 
Earl A. Stewart, 3918 Modesto Or., San Bernardino, Calif. 1st 14 
Donald L. leeburg, Box 1075, Anchorage, Alaska 1st 12 

1. Milton Condit, 1312 N. 78th Street. Seattle. Wash 1st B 

John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. 1 1st 12 
Richard Baden, 4226 -37th St., N.W., Washington, D.0 1st 12 
lames F. Stewart, 26181/2 Prospect Ave., La Crescenta, Calif 1st 12 
Norman R. Cook, 130 Olive Street, Neodeska, Kans 1st 12 

MAIL COUPON TO SCHOOL NEAREST YOU 
y///// ////////////////// // N H//////////////% A///// ///GY.. 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gillham Rd. 821.1955, NW 

Hollywood Seattle ' Kansas City Washington 

Gentlemen: 
Please send me your free booklet telling how I can get my com- 

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name 

Address 

City 
t I am interested in: Home Study, 

Age 1 

1 

1 

96-K L 

State 

Resident Classes 
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TUBE PROBLEM: 
The Armed Forces 
needed a new version 
of the 6J4 reliable 
tube type which would 
provide a tube life 
of almost 1000 hours. 
Existing tubes of 
this type had an 
average life of only 
250 hours. In addition, 
this new tube had to 
be produced under 
ultra -high quality 
control standards. 

SONOTONE 
SOLVES IT: 
By making 
improvements in 
the cathode alloy and 
setting up extremely 
tight controls in 
precision, manufacture 
and checking, 
Sonotone engineers 
produced a 6J4WA 
with a minimum life of 
1000 hours.., most 
running much longer. 

RESULTS: 
The Sonotone 6J4WA 
is one of three reliable 
tubes now being 
manufactured under 
U.S. Army Signal 
Corps RIQAP 
(Reduced Inspection 
Quality Assurance 
Program), monitored 
by the U.S. Army 
Signal Supply Agency. 
And the same rigid 
quality standards 
apply to Sonotoné s 
entertainment type 
tubes as well. 

Let Sonotone help 
solve your tube 
problems, too. 

Sonotone c o 
P. 

Electronic Applications bivisian, Dept. 7N -79 

ELMSFORD. NEW YORK 
Leading makers of hoe ceramic cartridges, speakers, micro - 
phones.lapebeads,electron tubes. 

In Canada, contact Atlas Radio Corp., Ltd., Toronto 

20 

Within the ,ilat 
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DAVID B. TOLINS has been appointed 
to the newly created position of adver- 
tising and sales pro- 
motion manager of 
the semiconductor 
division of Sylvania 
Electric Products 
Inc. 

Mr. Tolins has 
been advertising su- 
pervisor for Sylvania 
Electronic Tubes, a 
division of the company, since 1956. 
Prior to joining the organization he 
was associated with Cowan and Deng - 
ler Advertising Agency and was pub- 
licity director for JFD Electronics 
Corp. 

Mr. Tolins attended City College of 
New York where he received a bachelor 
of science degree in social science. 

ASSOCIATION OF ELECTRONIC PARTS 
A N D EQUIPMENT MANUFACTURERS, 
INC. has announced the appointment of 
17 committees to conduct the program 
of the 137 -company trade group for 
the coming year. Committee heads are: 

Helen S. Quam, Quam- Nichols Co., 
Industry Coordinating and Advisory; 
Norman Ackerman, Perma -Power, In- 
dustry Relations; Mike Remund, Jen- 
sen Industries, Program and Attend- 
ance; Roy Vetzner, Vaco, Membership; 
Jay Greengard, Waldom, Orientation; 
Joe Morin, Howard W. Sams d Co., 
Educational; Ray Mattson, Belden, 
Credit; Dave Rice, Electronic Publish- 
ing, Conference Coordinating; Mel 
Krumrey, Quam -Nichols, Social; Dan 
O'Connel, Radion, Survey; and W. L. 
Larson, Switchcraft, Publicity. 

Also, Bruce Vinkemulder, Centralab, 
Industrial Distribution; Howard Har- 
wood, Shure Brothers. Advertising; 
Ralph Hill, Grayhill, Catalogue; Ken 
Hathaway, Ward Leonard, Finance; 
and Helen S. Quam, Quam- Nichols, 
Nominating. 

s 

RICHARD J. MAHLER has been named 
general merchandising slnager of 
Sonotone Corpora- 
tion's electronic ap- 
plications division. 

Mr. Mahler is a 
veteran of over 
thirty years in man- 
ufacturing, engineer- 
ing, and merchandis- 
ing in the electronics 
and audio fields. Pri- 
or to joining the company, he was 
vice -president of Ronette Acoustical 
Corporation in charge of sales, en- 
gineering, and production for three 
years. Prior to this, he served as vice - 
president of Symphonic Radio and 

Electronic Corp., manager of the pro- 
duction department of CBS Labora- 
tories, head of the electronics section 
of Sears -Roebuck's merchandise devel- 
opment laboratory, and then as senior 
buyer of that firm's radio merchandis- 
ing department. 

He is a member of the Institute of 
Radio Engineers, the Audio Engineer- 
ing Society, and SMPTE. 

s s s 

HENRY I. METZ has been appointed vice - 
president in charge of engineering for 
Capitol Radio Engineering Institute . . , 

HAROLD S. RENNE is now information 
manager at Bell Telephone Laborato- 
ries ... CBS Electronics has announced 
the following new appointments: JOE 
C. HARMONY, director of general engi- 
neering, receiving tubes; HERBERT G. 
RYAN, assistant director of general en- 
gineering, receiving tubes; L. H. NIE- 
MANN, sales manager, semiconductors; 
and JOHN A. MAYBERRY. merchandising 
manager for dealer products ... The 
promotion of RICHARD L. JACOBSON 
to the newly created position of dealer 
sales administrator has been announced 
by the Heath Company . . JOSEPH A. 
FRABUTT has been named general man- 
ager of Gonset Division of Young Spring 
and Wire Corp. 

s s 

DANIEL P. KNOWLAND. JR. has been 
named vice -president of Heath Com- 
pany, a subsidiary 
of Daystrom Incor- 
porated. 

Mr. Knowland 
has been associated 
with the parent 
company since 1954. 
He joined the firm 
as tax accountant 
and assistant to the 
controller. In 1955 he was transferred 
to the Heath Company in Benton Har- 
bor, Michigan as controller. 

In 1956 Mr. Knowland was promoted 
to assistant general manager of the 
Michigan concern. Under his guidance 
the company's dealer sales program 
was put into effect. 

Mr. Knowland is a graduate of Le- 
high University and is a member of the 
Comptrollers Institute of America, the 
American Management Association, 
and the American Institute of Man- 
agement. 

s 

CBS -HYTRON is changing its name to 
CBS ELECTRONICS, effective July 1. 

The firm is a subsidiary of the Colum- 
bia Broadcasting System, Inc. . . . SYL- 

VANIA HOME ELECTRONICS CORPORA- 
TION has been established by SYLVANIA 
HOME ELECTRONICS, a division of Syl- 
vania Products Inc. This wholly owned 

ELECTRONICS WORLD 
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ownership of a PHOTOFACT SERVICE DATA LIBRARY 

SPELLS SUCCESS FOR SERVICE TECHNICIANS 

"PHOTOFACTS are 
a tremendous aid to 
a service technician 

in that they save hours 
of unnecessary work." 

-E. C. Cenordo, 
( "Tune -In" TV -Radio 

Sales 8 Service), 
Hollywood, Calif. 

here's actual 
proof from the 
men who know 

"It is impossible to do business 
without PHOTOFACT. It is a 

standing order % ; = in our shop 
to pull PHOTOFACT from the file 
for every shop job, regardless 
of the technician's familiarity 
with the set. We have proved 

repeatedly that it cuts time 
on every job." 

-W. R. Schoppe, 
(Lakewood Television Service), 

Jacksonville, Fla. 

HERE'S MORE PROOF...FROM COAST -TO -COAST 

"PHOTOFACTS mean so much 
to my business that I would not 
think of operating for any length 
of time without them." 

-James G. Haynes 
Leitchfield, Ky. 

"The PHOTOFACTS that I have 
purchased on the Easy-Buy plan 
have been paying for themselves 
each month." 

-Donald Johnson 
Hector, Minn. 

"PHOTOFACT means faster 
service to my customers, and 
more sets through my shop, 
which means more profit to me." 

-Frank J. Schumacher 
Hillsboro, Ore. 

"I would be lost without SAMS 
PHOTOFACT. PHOTOFACT 
has becomea part of servicing." 

-Joseph S. Musil 
Stamford, Texas 

"PHOTOFACT means quicker 
and more efficient service to the 
customer." 

-Wesley F. Scott 
Logansport, Ind. 

"Would not be without my 
PHOTOFACTS. Their return in 
time saved on servicing, pays 
for their cost many times over." 

-E. R. Hayes 
Clemson, S. Car. 

(These are just a few of the hundreds of "Success with PHOTOFACT" letters in our files) 

NEW EASY -BUY PLAN! 
It's the money- saving way to build your com- 
plete profit -making PHOTOFACT Library! 

NO INTEREST -NO CARRYING CHARGE -AS LITTLE AS $10 DOWN 

FREE! Valuable steel 
file cabinets given to 
PHOTOFACT monthly 
subscribers and Library 

purchasers. 

Valuable booklet TREE 
shows you how nGL 
PHOTOFACT boosts 
your profit- rapacity 

Send for if! if ` 

f` 

* Speaking of 
standing orders... 

you'll find the truly su :cess- 
ful Service Technicians are 
those who stay ahead be 
cause they're on a Standing 
Order Subscription with 
their Distributors to receive 
all new PHOTOFACTS as 
released monthly ... 

HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 6, Ind. 

Send me Free booklet "Your Guide To Maximum Profits" 
D I'm a Service Technician: E full -time; part -time 

My Distributor is: 

Shop Name 

Attn. 

Address 

City Zone State 
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a quarter- century of PRECISION "'know-how 

is now yours in 

FOR: 

P A C 
quality electronic equipment in KIT FORM 

electronic hobbyists 
and amateur radio 

hi -fi custom building 
and service 

science education and 
technical schools 

industrial testing and 

quality control 

'PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 

and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 

COMPARE PACO against 
any other kits for per - 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 

COMPARE PACO'a su- 
perbly detailed, step -by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 

SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 

Available and on display 

at leading 

electronic ports distributors. 

Write for free 

descriptive bulletin. 

T 

MODEL B -10 
Battery Eliminator Kit 

less than 0.3% ripple Output 
no external filters required 

Kit Net Price: $41.95 
Factory Wired: $49.50 

1 

4a 
MODEL S-55 
Wideband 5" Oscilloscope 

response DC to 5 Mc 
push -pull V and H amplifiers 

Kit Net Price: $87.50 
Wired: 

G II 
t tellal'elbaelell 

t is 

MODEL T -60 
MODEL C -20 Tube Checker Kit 
Res -Cap -Ratio Bridge Kit full free-point lever 

10 mmfd to 2000 mfd selector system 
Vz ohm to 200 megs built -in roll chart 

Kit Net Price: $20.95 Kit Net Price: $38.75 
Factory Wired: $31.50 Factory Wired: 

- 

as * 

i" 
e 

R a n 

MODEL T -65 
MODEL G -30 Transistor and Crystal Diode 

RF Signal Generator Kit Tester Kit 
160 Kc to 240 Mc in 8 bands tests Icno,gain, leakage, etc. 

120 Mc fundamental output tests both p -n-p and n-p -n types 

Kit Net Price: $28.50 Kit Net Price: $39.95 
Wired: Wired: $39.95 Factory 

a 

MODEL M-40 MODEL V -70 
Nigh Sensitivity V -O -M Kit Vacuum Tube Voltmeter Kit 

20,000 ohms /volt DC wide-range 
10,000 ohms -volt AC peak -to-peak 

Kit Net Price: $31.50 Kit Net Price: $31.50 
,.Factory Wired: $37.50 Factory Wired: $47.50 r 

it 
-MODEL S-50 MODEL Z -80 
5" Cathode Ray Oscilloscope Kit RF -AF Signal Tracer Kit 

push -pull vertical and high gain RF and AF amplifier 
horizontal amplifiers visual and audible Indicator 

Kit Net Price: $49.50 Kit Net Price: $29.50 
Factory Wired: 584.50 Factory Wired: $42.50 

P C ELECTRONICS 
CO.. INC. 

70 -31 84th Street, Glendale 27, L. I., New York 
Export: 458 B'way, N .Y. 13, U.S.A., Canada: Atla- Radio Corp., Toronto 19. 

DIVISION OF PRECISION APPARATUS COMPANY, INC. 

marketing subsidiary will be respon- 
sible for the styling, merchandising, and 
distribution of the firm's television sets, 
radios. and phonographs ... THE VO- 
K A R COMPANY has incorporated as 
VOKAR PRODUCTS. INC.... Stockhold- 
ers of SCOTT RADIO LABORATORIES. 
INC. have approved a change in the 
corporate name to ELECTROVISION COR- 
PORATION . . . PACKARD -BELL ELEC- 
TRONICS CORP. has acquired majority 
interest in TECHNICAL INDUSTRIES 
CORP. . . . TECHNICAL OPERATIONS. 
INCORPORATED, has acquired substan- 
tially all of MICROWAVE ACCOCIATE's 
interest in Power Sources. Inc., in ex- 
change for stock of Technical Op- 
erations . . . A new firm, CROSBY - 
TELETRONICS CORP., has acquired all 
outstanding stock of CROSBY- LABORA- 
TORIES, INC. and TELETRONICS LABO- 
RATORY, INC. . . . RICHARD ELECTRO- 
C'AFT, INC. has changed its corporate 

o ELECTROCRAFT, INC.... WIL- 
TEC ELECTRONICS. INC. is now actively 
engaged in operations of all phases of 
special- purpose electron tube research, 
development, and production. The firm 
is located in South Norwalk. Connec- 
ticut . . . APPLIED ELECTRONICS COM- 
PANY (APELCO), a wholly owned sub- 
sidiary of Raytheon Manufacturing 
Company, has purchased the assets of 
WEBSTER MANUFACTURING COMPANY. 
No change is contemplated in plant lo- 
cation or personnel. 

a 

E. K. WIMPY has been appointed man- 
ager of marketing research for CBS 
Electronics. Mr. 
Wimpy was former- 
ly director of gen- 
eral engineering for 
receiving tube oper- 
ations. 

He began his ca- 
reer in the electron- 
ics industry in 1941 
as an engineer with 
Westinghouse Electric Company and in 
1946 was made a supervisor of quality 
control for that firm. Mr. Wimpy joined 
the Columbia Broadcasting System 
subsidiary in 1946 as chief engineer of 
the lamp department and in 1949 was 
made director of quality control. He 
was elevated to director in 1954. 

JOSEPH B. ELLIOTT. president of Tele- 
Dynamics, Inc., has been named chair- 
man of the Electronic Industries As- 
sociation's newly est ablished Small 
Business Committee. 

The Committee is a vehicle for small 
EIA electronic manufacturers to re- 
view and act upon "small business" 
problems. In addition to Mr. Elliott. 
the following members were appointed: 

Ben Adler, Adler Electronics. Inc.; 
Roland M. Bixler, J -B -T- Instruments. 
Inc.; A. N. Haas, Bud Radio Inc.; Har- 
ry W. Houck, Measurements Division; 
K. F. Julin, Leach Corp.; Jos. J. Kur- 
land, Illinois Condenser Co.; Wilfred 
L. Larson, Switchcraft. Inc.; L. M. 
Sandwick, Pilot Radio Corp.; Edward 
C. Tudor, Industrial Derelopnlent En- 
gineering Associates, Inc.; and Ray 
Zender, Lenz Electric Mfg. Co. 

22 ELECTRONICS WORLD 
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NOW! VOCALINE LEADS AGAIN with. . 
', -- 

i 

r y ; 

_._Y-- °Z. ' ,,.,`,-- 
- 

- . ..,ve;.s 

MODEL ED-27 

"ti tiy 

PRICE $179.50 each 

The NEW ( v ED -27 
CLASS "D" CITIZENS BAND TWO -WAY RADIO 

The Finest Available 
Every Detail Perfected 

From the new transistorized power supply to the 

modern, compact design, the "COMMAIRE" ED -27 

is new and advanced in every respect. Nothing 

has been overlooked to bring you the ultimate 

in Class "D" Citizens Bond performance. 

July. 1959 

Check these amazing features! 
HIGHLY SELECTIVE RECEIVER - Virtually 
removes all normal interference 

EXTREMELY CLEAR TRANSMISSION -Made 
better through recent advances in design 

AMAZING NEW SENSITIVITY - (1/10 of a 
microvolt!) Makes possible clear reception of 
even the weakest signals 

PATENTED, EXCLUSIVE "Silent- Aire" 
SQUELCH - Varies and controls the sensitivity 
in order to keep out noise and unwanted sig- 
nals on the same frequency 

r siCOMPANY OF AMERICA, INC. iii ......rr OLD SAYBROOK, CONN. 

23 
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e'6 GENERAL 

TOTAL vi;ifek aid& wa--- 

10' 

Ready to do a better job in more sockets -G -E Service -Designed Tubes for TV! - 

1B3-GT 3CB6 6AF4 6BQ7-A 6CY5 6118 -A 

1 H2 3DT6 6AF4-A 6BU8 6DN7 6V6 -GT 

1J3 5AQ5 6AL5 6BZ6 6DQ6 -A 6X8 

1K3 5BK7-A 6AQS-A 6BZ7 6DT6 1 2AT7 

1 X2-B 5CG8 6AU4-GTA 6CB6-A 6EA8 1 2AU7-A 

2AF4-B 5EU8 6AU6-A 6CD6-GA 6EÚ8 1 2AX4-GTB 

3BN6 5U4-GB 6AX4-GTA 6CG7 6J6 1 2BY7-A 

3BU6 5U8 6BK7-B 6CG8-A 65N7 -GTB 1 2DQ6-A 

3BZ6 5V3 5AU4 6BN6 6CL8-A 654 -A 1 9AU4-GTA 

5Y3-GT 6BQ6-GA 6C X8 6T8 -A 
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ELECTRIC SERVICEDESIGNED TUBES! 

OF 70 LOWCALLBACK TYPES! 

feeck the improvements in three popular Service - 
signed Tubes at left! These typify quality features 

that mark the entire line. Over 1,000 advancements 
give General Electric Service -Designed Tubes top 
performance, extra reliability! 

Install them to save! Callbacks are less; your time 
is kept free for new service work. Install them to 
profit! Service- Designed Tubes cost you no more - 
customers prefer them -the satisfaction they give 
builds repeat business for you. 

General Electric is broadening constantly the 
value of these tubes to technicians, by developing 
additional types to meet growing replacement needs. 
Now 12 high -quality tubes for hi -fi and radio sup- 
plement the extensive Service -Designed TV line. 

Here is full coverage of your servicing require- 
ments! Every job you undertake, now can have the 
benefit of finer, more dependable tube performance. 
Insist on Service -Designed Tubes! See your G -E 
tube distributor! Distributor Sales, Electronic Com- 
ponents Division, General Electric Co., Owensboro, Ky. 

TELL YOUR STORY OF QUALITY SERVICE with 
this colcrful leaflet! Slip it in with invoices, mail it 
with letters, leave it on calls! Available in quantities 
from your General Electric tube distributor. 

faro mYmdowd%,4uoe 

4`;a/ /. DEDG4'FD Mau TIIlf 
BIATA'- DAY! /TE PICTURE turfs 

Eii7 
tPTMYSmI! 

CENERAIg, ELECTRIC 

- Now.. for finer performance .. 0 -F Service- Designed Tubes for Hi -Fi and Radio! 

6AV6 

6BÁ6 

6BE6 

6L6 -GC 

12AU6 12AX7/7025 12BE6 35W4 

12AV6 12BA6 35C5 5005 

In addition, several General Electric Service -Designed Tubes for TV are equally fine performers in hi -6 

or radio equipment: namely, Types 5Y3 -GT, 6AL5, 6AQ5 -A, 6AU6 -A, 6T8 -A, 6V6 -GT, and 12AT7. 

Progress Is Our Most Important Product 

GEN ERAL() ELECTRIC 
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These valuable 
service aids 

can be yours 

Fc,RJK 
when you purchase RCA Receiving Tubes 

In old Baghdad "genies" made life easier and 
more convenient. And that's exactly what RCA's 

new Service Aids Campaign will do for you. These 

service aids sill make your job a little easier and a lot more 

profitable. They're available from authorized RCA Tube Dis- 

tributors participating in this program. 

FREE 
when you purchase 

75 RCA 

Receiving Tubes' 

26 

The RCA 
Triple Pindex 

At your fingertips -base diagrams for over 
1500 receiving -type tubes; base diagrams 
for over 400 picture tubes; base -diagram 
references for over 200 industrial receiving - 
type tubes; PLUS base -diagram references 
for over 200 foreign receiving -type tubes 
cross -referenced to U.S.A. types. If you've 
ever thumbed through a tube manual from one 
base diagram to another and then back again, 
you know what a valuable tool the 
Triple Pindex is for the busy technician. 

Refer to any three base diagrams 
simultaneously 

Offer for limited time only ... Contact your 
ELECTRONICS WORLD 
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FREE 
when you purchase 

425 RCA 

Receiving Tubes' 
The RCA 
TV -Toter Table 

SAVE LABOR! SAVE TIME! One of the 
most useful tools you've ever had in 

your shop, the RCA TV -Toter 
Table is constructed of 20 

gauge reinforced steel with 
chrome -plated hardened - 

steel tubular legs, has a 
durable office grey ham- 
mer tone finish. Each 
table comes complete 
with four leg exten- 
sions and four casters 

to permit easy change- 
over from no -tilt table to 
handy roll -about unit. 

Measuring 24 "x24 " x 331/2" 

high, the RCA TV -Toter Table 
supports a TV chassis at conven- 

ient bench height. 

G 
The handy, convenient -TV -Toter Table 

Increase your storage facilities Increase your service facilities 
Also available 

to build business 
is the new RCA TV Service 

Auto Light. A rugged plastic 

display with built -in light 
and magnetic base, the TV Service 

Auto Light is a practical and 

convenient woy to advertise your 
services and products to everyone 

who sees your parked car or truck. 

Also ask your RCA Tube 

Salesman about the many other 

RCA soles and se-vicing aids 

available to you oll year 'round. 

Use two TV- Toters os o fixed bench Use three TV- Toters as a test be 
with roll -out center section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

Authorized RCA Tube Distributor for details today ! ! 
July, 1959 27 
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' Only University 

W - OFFERS YOU , 

0+f uv 
ffte 

- 

. MODELSOF 
PUBLIC ADDRESS 

SpEAKERS4,t - 

45 different trumpet /driver combinations, 8 paging talk -back, 5 submergence - proof, 
2 explosion - proof, 3 high fidelity weatherproof, 7 super -power and 4 Powerpages. 
More than 74, in fact, because many of these units come in three versions - 4, 8 and 45 ohms. In addition, 
we make a large number of special speakers for special applications, as well as a complete line of accessories. 

THE SPECIFIC SPEAKER YOU NEED -no "all- purpose" 
compromises, but the right speaker for the right job - 
paging, explosion -proof, super -power, etc. -with several 
models in each class. 

THE RIGHT POWER YOU NEED -from 5 watts to 600 
watts. Not more than you need, not less than you need. 

THE SOUND DISPERSION YOU NEED -deep or shallow 
penetration, ILFFon' or Wide, 360° horizontal. 

THE FREQUENCY RESPONSE YOU NEED -your choice of 
high and low cut -offs as required -whether to cut 

through extreme noise levels, or for true high fidelity 
music reproduction. 

THE ECONOMY YOU NEED -lowest initial costs for plan- 
ning and installation, lowest running costs, lowest re- 
pair and service costs. 

... and only with University can you get the quality 
you need - exclusive design features, the finest mate- 
rials, exacting construction standards and performance 
tests. All these are your assurance that University will 
do the job better, longer, and at lowest possible cost. 

. THAT'S WHY UNIVERSITY IS THE UNIVERSALLY ACCEPTED NAME IN THE ENTIRE FIELD OF SOUNDCASTING 

How yod can 

choose the 

right speaker 

for the 

specific 

application ... 
28 

Invest $1 tor the invaluable 64 -page UNIVERSITY TECHNILOG, the 
authoritative reference book for planning P.A. speaker systems 

ihs j Only book of its kind ... packed with the solid factual data 
you need to save time and money. Coven in detail: how to 
select the proper driver for the specific job, directional vs. 
wide -angle horns, best use of radial trumpets, high fidelity in 
P.A., coping with reverberation, methods of overload protec- 
tion, etc. Includes specs, charts, diagrams, and the exclusive 
SOUND SYSTEM DESIGN CHART- effective guide for planning 
typical installations. Send $1.00 to Desk -:t. University Loud- 
speakers, Inc., 80 So. Kensico Ave., White Plains. New York. 

CXEI= n 

Send for FREE copy of Product Catalog 

Contains information and specifi- 
cations on all University public ad- 
dress speakers... directional, radial. 
wide -angle, paging and talk -back, 
submergence -proof, high fidelity 
weatherproof, super- power, explo- 
sion-proof, portable soundcasting, 
etc. Also, high fidelity cone speak- 
ers, enclosures and speaker systems 
suited for commercial installations. 

ELECTRONICS WORLD 
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MR. ELECTRONICS `MAN: 

If you're willing 

to lose your job tomorrow 

to a technically-trained man, 

turn the page, mister 
Ilanv of the men current'. on the street are there 
for a reason. "As man. as 8 out of IO are dead- 
wood," estimates the chief engineer of a medium - 
sized Philadelphia firm; the problem is to find the 
live ones. -front ELECTRONICS MAGAZINE 

If you're interested in an honest -to- goodness career in the vigor- 
ous young electronics industry, here's how you can step ahead of 
job- competition, move up to a better job, earn more money. AND 
BE SURE OF HOLDING YOUR TECHNICAL 10B. EVEN 
WHEN THE "DEADWOOD" IS BEING CLEANED OUT. 
The "how" is advanced. professional home study education in 
Electronic Engineering Technology including AUTOMATION, 
INSTRUMENTATION. INDUSTRIAL ELECTRONICS. 
AERONAUTICAL ELECTRONICS. GUIDED MISSILES, 
SERVOMECHANISMS. COMPUTERS. ASTRONAUTICS. 
TELEMETERING, COMMUNICATIONS, MANUFACTUR- 
ING. TELEVISION. You don't have to be a college graduate. 
You do have to be willing to study -at home. You can do it 
while holding down a full -time job. Thou- 
sands have. Since 1927 CREI has provided 
alert young men with the technical knowl- 
edge that leads to more responsibility, more 
job security, more money. And CREI has 
constantly kept pace with the rapid expan- 
sion and progress in electronic achievement. 

Remember this: CREI starts with funda- 
mentals and takes you along at your own 
speed. You are not held back by a class. 
net pushed to keep up with others. You set 
our own pace. CREI instructors guide you 

through the lesson material and grade your 
written work personally. You master the 
fundamentals, then get into more advanced 
phases of electronics engineering principles 
and practice. Finally you may elect techni- 
cal education in highly specialized principles 
of electronic engineering technology as ap- 
plied to guided missiles, servomechanisms, 
radar, computers, telemetering, automation, 
instrumentation and other applications. 

July. 1959 

Look at this partial listing of organizations that recommend CREI 
courses for their own personnel: United Air Lines, Canadian 
Broadcasting Corp.. National Broadcasting Co., Florida Power 
and Light Co., The Martin Co., Columbia Broadcasting System, 
All- American Cable and Radio, Inc., Gates Radio Co., Canadair 
Ltd., Federal Electric Corp., and U.S. Information Agency 
(Voice of America ). 
What's the next step? Certainly get more information than we 
can cram into one page. Fill out and mail the coupon below to- 
day, or write Capitol Radio Engineering Institute, Dept. 117F, 
3224 16th St., N.W., Washington 10, D. C. 
CREI ALSO OFFERS RESIDENCE STUDY at the same high 
technical level in Washington, D. C. Classes start at regular inter- 
vals. Qualified residence school graduates earn degree, "Asso- 
ciate in Applied Science." You can qualify for CREI home study 
advanced technical education if you have had electronic training, 
or experience in electronics -and realize the need of a high level 
technical knowledge to make good in the better electronic lobs. 
(Electronics experience is not required for admission to CREI 
Residence School.) 

AUTOMATION AND INDUSTRIAL ELECTRONICS 

ENGINEERING TECHNOLOGY 
Complete course; covers all electronic phases of automation. Special 
emphasis on theory, functioning, and applications of servomechanisms 
and computers. Also noteworthy: Lessons on machine control, instru- 
mentation, data processing, and telemetry. A "must" for engineers and 
technicians seeking to enter this fascinating branch of electronic tech- 
nology. 

MAIL THIS COUPON FOR FREE BOOKLET! 

Capitol Radio Engineering Institute 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept. 117F, 3224 Sixteenth St., N.W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated 
Booklet "Insurance for Your Future in the New World of 
Electronics" . .. describing opportunities and CREI home 
study courses in Practkvl Electronic Engineering Technology. 

CHECK Radar, Servo and Computer Engineering 
Technology 13 FIELD OF 

0 
Electronic Engineering Technology 

GREATEST 1 Broadcast (AM, FM, TV) Engineering Technology 
INTEREST 

Televisia, Engineering Technology 
Aeronautical Electronic Engineering Technology 

Automation and Industrial Electronics Engineering Technology 

Name Age 

Street 

City Zone... .State 
Check Home Study Residence School Korean Veteran 

To obtain fast, immediate 
service and to avoid delay, 
it is necessary that the 
following information be 
filled in: 

Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 
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Latest Information 

on the Electronic industry 

By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 

50 -TV- CHANNEL ALLOCATION PLAN PROJECTED -A compromise 50- channel very -high, ultra- 
high proposal, suggested by some members of the Commission and others in industry, 
which would enlarge TV service by expanding the present v.h.f band to 474 mc., is now 
under official consideration as the only practical way to achieve nationwide tele- 
vision coverage. Such a program would require surrender -and exchange -of a block 
of government channels (216 -300 mc.); a decision experts believe will be made early 
this summer. The frequency shift will depend upon, according to FCC Commissioner 
F. W. Ford, whether international defense conditions will permit the use of other 
channels. Economics might also stand in the way. Commenting on this problem, com- 
missioner J. S. Cross said: "Swapping some existing u.h.f. and v.h.f. space with the 
military . . . involves replacing hundreds of millions of dollars worth of current 
military (and allied) electronic equipment . . . and, in addition, has receiver in- 
compatibility disadvantages ". 

$166,000 RADIO TELESCOPE UNDER CONSTRUCTION BY UNIVERSITY STUDENTS -A team of ten 
students directed by Dr. John D. Krause of Ohio State University is now constructing 
a unique radio telescope -which will map the radio sky -under a National Science 
Foundation grant of $166,000. The design calls for a pair of 360 -foot -long antennas; 
a fixed parabolic type, 360 -feet long by 70 -feet high, and a flat tiltable reflector 
360 -feet long by 100 -feet high. Radiation from the area of the sky under observation 
will be received on the tiltable antenna, reflected to the fixed antenna, and thence 
to the receiver where it will be recorded. The collecting area of the tiltable an- 
tenna will be approximately equivalent to that of a 170 -foot diameter steerable dish 
antenna at as little as 10 per -cent of the cost. 

RADIO NETWORK OF SATELLITE -TRACKING STATIONS IN OPERATION -A detection line 
capable of tracking all earth satellite vehicles and high -flying objects which pass 
over this country now spans the southern part of the nation. One of the major pur- 
poses of this program is to insure a constant check on all passive or silent satel- 
lites, that is, those without internal telemetering radio emitter or one whose radio 
is inactive -so that they will not be able to orbit unnoticed. The network will also 
be capable of obtaining certain types of scientific data from such silent satellites 
as may be in orbit. The transmitters used emit a continuous thin fan -shaped spray 
of radio -frequency energy into the sky along the line of tracking stations. These 
emissions overlap to provide a detection "fence" across the continent. A satellite 
passing through the "fence" would be detected by the energy reflected from the body 
of the satellite and picked up by sensitive receiving antennas. 

BILL INTRODUCED FOR FCC CONTROL OVER WIRED PAY -TV- Congressman Oren Harris, 
chairman of the House Commerce Committee, has introduced a measure asking for regu- 
lation of wired -subscription television. Reviewing the reasons for introduction of 
the bill, Representative Harris said: "Instead of contemplating pay -television by 
radio or by wire on a permanent or extended basis, my new bill is intended to prevent 
runaway tests of pay -TV by wire which might result in the virtual establishment 
of a new service without the Congress having had an opportunity to consider whether 
the establishment of such a service on a permanent basis is in the public interest ". 

ELECTRONIC THINKING MACHINES MAKE DEBUT IN WASHINGTON EXHIBIT -An electronic 
"thinking" machine that pits its skill against human opposition in a game called 
"21 ", and another that takes on challengers -who can tie but cannot win -in a version 
of "tic -tac -toe ", was unveiled recently in a communications -industry exhibit in the 
lobby of the Commerce Department building. The machines were set up to demonstrate 
the important qualities of electronic automatic apparatus that has such diverse usage 
as the routing of complex long- distance calls and the functioning of automatic mes- 
sage- accounting systems employed for billing communications users. Another unusual 
feature of the displays was to illustrate its effectiveness in continental defense. 
The two games use push- button techniques. In each, the human player presses a button 
to make his move and the electronic brain then counters. The designs employed in 

these brains will be, it was said, employed in miniaturized all- electronic communi- 
cation switching offices of the future. 30 
30 ELECTRONICS WORLD 
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MAKE MORE MONEY 
in TELEVISION 

RADIO ELECTRONICS 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP- METHOD 

HOME TRAINING! 
BETTER...Training that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE-You learn ALL PHASES of 
Television -Radio -Electronics. 

LOWER COST...Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. Well show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more - while 
studying. So can you ! 

RESIDENT TRAINING AT LOS ANGELES 

If you wish to take your training in our Resident 
School al Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio -TV Studios. Here you work with latest 
Electronic equipment - professionally installed 
- - finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - and part time 
lob while you learn. Check boa in coupon for 
full information. 

July. 1959 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop- Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops. Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY . , . it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK Your Future in 
Television-Radio-Electronics and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 
SO TEARS EXPERIENCE 

Approved for 
GI Training 

0 NC% 

MEMBER 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

YOU GET... 
19 Big Kits -YOURS TO KEEP! 
Friendly Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Communications 

i 

NATIONAL SCHOOLS ( 
WORLD -WIDE TRAINING SINCE 1905 

MAIL NOW TO 
I NATIONAL SCHOOLS, Dept DD-79 

4000 S. FIGUIROA ST. LOS ANGELES 77, CALIF. 
Rush free TV -Radio "Opportunity" Book and sample 
lesson. No salesman will call. 

- rrr 
4i; I.f 

l 3 f1 
t: 

_ Hill ':s Ol 
M ACF 

CITY 

lE.iiitel aHJ 

NATIONAL SCHOOLS ' Check if 
ZONE STATE 

NU in Resident School training at Los Angeles 

I. 
r`naNS Give date o' Discharge 

Los Angeles 37, Calif. 

, 
1 

I 
I 
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Use Delco Radio 
Service Parts! 

DS501- Highest power transistor 
used in auto radios. 

Available everywhere through 

Electronic Distributors 
associated with ... 

SPEAKERS 

IRON CORES 

RESISTORS 

CAPACITORS 1 / 

CONTROLS 

TUBES 

COILS 

VIBRATORS 

TUNER PARTS 

TRANSFORMERS 

Your Delco Radio Electronic Parts Distributor carries 
the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio -and other radio -service work. Delco Radio also 
provides: 

Wide selection of special application parts Effective warranty program 
Complete technical training program Dealer identification signs 

Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 

undo YOVOS SYSTEM 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

ELECTRONICS WORLD 
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6 

STEREO 
the 

AND experts 
say... 

in HI -FI 

the best buys are 

M ONAURAL 

World- famous 
EICO advantages 
guarantee your complete satisfaction: 

. Advanced engineering Finest quality components 
"Beginner- Tested," easy step -by-step instructions 
LIFETIME service & calibration guarantee 
IN STOCK - Compare, then take home any EICO 

equipment -right "off the shelf" -from 1900 neighbor 
hood EICO dealers. 

7EICUL; 

can3 
Stereo Preamplifier HF85 

FM Tuner HFT90 
AM Tuner HF194 

Monaural Integrated Amplifiers: 
50, 30, 20, and 12-Watt 

(use 2 for Stereo) 

Omni directional 
Monaural Preamplifiers: Speaker System HFS2 

HF65, HF65A 36" H x 1544" W x 1142" D 
(stack 2 for Stereo) 

Monaural Power Amplifiers: 
0. 50, 35. 30, 22 and 14-Watt 

(use 2 for Stereo) 
Stereo Power Amplifier HF86 

July, 1959 

Over 1 MILLION EICO instruments in use throughout the world. 

NEW STEREOPHONIC EQUIPMENT 
HF$5: Stereo Dual Preamplifier is a complete stereo con- 
trol system in "low silhouette" design adaptable to any 
type of installation. Selects, preamplifies, controls any 
stereo source -tape, discs, broadcasts. Superb variable 
crossover, feedback tone controls driven by feedback 
amplifier pairs in each channel. Distortion borders on 
unmeasurable even at high output levels. Separate lo 
level input in each channel for mag. phono, tape head, 
mike. Separate hi -level inputs for AM & FM tuners & FM 
Multiplex. One each auxiliary A & 8 input in each channel. 
Independent level, bass & treble controls in each channel 
may be operated together with built -in clutch. Switched 
in loudness compensator. Function Selector permits hear- 
ing each stereo channel individually, and reversing them; 
also use of unit for stereo or monophonic play. Full -wave 
rectifier tube power supply. 5.12A %7 /ECC83, 1 -6 %4. Works 
with any high -quality stereo power amplifier such as 
FICO HF86, or any 2 high -quality mono power amplifiers 
such as FICO HF14, HF22, HF30, HF35, HF50, HF60. 
"Extreme flexibility ... a bargain" - HI -FI REVIEW. 
Kit $39.95. Wired $64.95. Includes cover. 

NFU: Stereo Dual Power Amplifier for use with HF85 
above or any good self -powered stereo preamp. Identical 
Williamson -type push-pull EL84 power amplifiers, con. 
servatively rated at 14W, may be operated in parallel to 
deliver 28W for non- stereo use. Either input can be made 
common for both amplifiers by Service Selector switch. 
Voltage amplifier & split -load phase inverter circuitry 
feature EICO- developed 12DW7 audio tube for significantly 
better performance. Kit $43.95. Wired $74.95. 
HF111: Stereo Dual Amplifier -Preamplifier selects, ampli- 
fies 8 controls any stereo source - tape, discs, broad - 
casts-8 feeds it ihru self -contained dual 14W amplifiers 
to a pair of speakers. Monophonically: 28 watts for your 
speakers; complete stereo preamp. Ganged level controls, 
separate focus (balance) control, independent full -range 
bass 8 treble controls for each channel. Identical William- 
son -type, push -pull EL84 power amplifiers, excellent out- 
put transformers. "Service Selector" switch permits one 
preamp- control section to drive the internal power ampli- 
fiers while other preamp-control section is left free to 
drive your existing external amplifier. "Excellent" 
SATURDAY REVIEW; HI -Fl MUSIC AT HOME. "Outstand- 
ing quality ... extremely versatile" - RADIO 8 TV NEWS 
LAB -TESTED. Kit $69.95. Wired $109.95. Includes cover. 

MONO PREAMPLIFIERS (stack 2 for Stereo) HF -65: superb 
new design. Inputs. for tape head, microphone, mag- 
phono cartridge & hi -level sources. IM distortion 0.04% 
@ 2V out. Attractive "low silhouette" design. HF65A 
Nit $29.95. Wired $44.95. HF65 (with power supply) Kit 
$33.95. Wired $49.95. 

MONO POWER AMPLIFIERS 
(use 2 for STEREO) 

HF60 (60W). HF50 (50W), HF35 (35W), HF30 (30W), HF22 
(22W), HF14 (14W): from Kit $23.50. Wired $41.50. 

MONO INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 

HF52 150W), HF32 (30W), HF20 (20W), HF12 (12W): from 
Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
NFU: Natural bass 30.200 cps via slot -loaded 12 -ft. split 
conical bass horn. Middles 8 lower highs: front radiation 
from 81" edge -damped cone. Oistortionless spike -shaped 
super- tweeter radiates omni- directionally. Flat 45. 20,000 
cps, useful 30-40,000 cps. 16 ohms. HWD 36 ". 1544 ", 
111 ". "Eminently musical" -Holt, HIGH FIDELITY. "Fine 
for stereo " -MODERN HI -Fl. Completely factory- built: 
Mahogany or Walnut, $139.95; Blonde, $144.95. 
NFS1: Bookshelf Speaker System, complete with factory - 
built cabinet. Jensen 8" woofer, matching Jensen com- 
pression- driver exponential horn tweeter. Smooth clean 
bass: crisp extended highs. 70- 12,000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" a 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER NFT90: For the first time, makes practical 
even for the novice the building of an FM tuner kit equal 
to really good factory -wired units. No instruments 
needed. Pre -wired, pre -aligned temperature- compensated 
"front end" is drift free- eliminates need for AFC. Pre- 
cision "eye -Ironic" DM -70 traveling tuning indicator, sup- 
plied pre -wired, contracts at exact center of each FM 
channel. Pre -aligned IF coils. Sensitivity 6% that of other 
Nit tuners: 1.5 uv for 20 db quieting, 2.5 uy for 30 db 
quieting, full limiting from 25 uv. IF bandwidth 260 kc 
at 6 db points. Frequency response uniform 20- 20.000 
cps ±1 db. Has 2 output jacks: cathode follower output 
to amplifier, plus Multiplex dutput for FM Multiplex 
Stereo adapter; thus prevents obsolescence. Flywheel 
tuning, AGC, stabilized low limiting threshold for excel- 
lent performance from weaker signals. broadband ratio 
detector for improved capture ratio 8 easier tuning, full. 
wave rectifier & heavy filtering, very low distortion, 
"One of the best buys you can get In high fidelity kits" - AUDIOCRAFT. Kit $39.95. Wired $65.95'. Cover $3.95. 
'Less Cover, F.E.T. incl. 

NEW AM TUNER NFT94: Matches HFT90. Selects "hi -fi" 
wide (20c - 9kc (4i -3 db) or weak -station narrow 
(20c - 5kc @ -3 db) bandpass. Tuned RF stage for high 
selectivity 8 sensitivity; precision "eye- tronic" tuning. 
Built -in ferrite loop, prealigned RF 8 IF coils. Sensitivity 
3 uy @ 30 °° mod. for 1.0 V out, 20 db S /N. Very low 
noise 8 distortion. High -0 10 kc whistle filter. 
Nit $39.95. Wired $69.95, incl. Cover 8 F.E.T. 

BEFORE YOU BUY, COMPARE; 

You may examine the complete FICO line at any 
of 1900 neighborhood EICO distributors coast to 
coast. Compare critically with equipment several 
times the EICO east -then you Judge. You'll see 
why the experts recommend EICO. kit or wired. as 
Your best buy. 

FICO, 33 -00 NORTHERN BLVD., L. I. 1, N. Y. 

Fill out coupon on other side for FREE CATALOG 
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the specs prove it . a 

your BEST BUY is 

for COLOR 8 Monochrome TV servicing 

FREE CATALOG 
shows you HOW TO SAVE 507 

on 50 models of top quality 

professional test equipment. 

MAIL COUPON NOW! 

NEW! 

lirmin101 
4 e 

a14'14 ee_ :,i'J 
TV -FM SWEEP 

GENERATOR 8 

MARKER =368 

KIT WIRED 
$6995 '11995 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately- biased Inereduetor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts osc. for max. 
output on each band with min. ampi. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Our Range 3 -216 me in 
5 fund. bande. Variable Marker Range 2-75 me its 
3 fund. bands; 6(1 -225 me on harmonic band. 4.5 

se Xtal Marker (Ise., vial supplied. Ext. Marker 
provision. Sweep TVidth 0 -3 me lowest max. devia- 
tion to 0.30 me highest max. dev. 2-way blanking. 
Narrow range phasing. Atlenuators: Marker Size, 
RF Fine, RF Coarse (4 -step decade). Cables: out- 
put. 'scope horiz., 'scope vertical. Deep -etched 
satin aluminum panel: rugged grey wrinkle steel 

NEW ! DYNAMIC 

; CONDUCTANCE 

see - act TUBE & TRANSISTOR 

TESTER = 666 
KIT WIRED 

í69'5 1109'5 

COMPLETE with steel cover and handle. 
SPEED, case, unexcelled accuracy k thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Cm, Gp k peak 
emission. Simultaneous sel of any I of 4 combina- 
tions of 3 plate soilage, :t screen voltages. 3 ranges 
of continuously sariable grid voltage (with 
accurate pot). New series -string voltages: for 6011. 
450, 3011 ma types. Sensitive 21111 ua meter. 5 

meter sensitivity (I': shunts k VI: pot). 
10 SIX- position Irs-er switches: frcepoint connec- 
tion of earls tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit k speedy 
sel. of individual sections of multi -ws tion tubes in 
merit tests. Direct -reading of inter -element leakage 
in ohms. New gear- driven rollchart. Cheeks n -p -n 8 
p-n -p transistors: separate meter readings of rol- 
1 leakage t A Beta using internal dc 
power supply. Deep- etched satin aluminum panel; 
rugged grey k le steel cab no CRA Adapter 64.50 

COLOR 
and Monochrome 

DC to 5 MC LAB 8 TV 

5" OSCILLOSCOPE 

=460 
:4) J A) 

e KIT WIRED 
57995 '129" 

'? 4 Features DC Amplifiers! 

Flat from DC--1.5 nu, usably l0 10 torr. VERT. 
AMPL.: sens. 25 rets my /in; input Z 3 megs; 
direct- coupled k push -pull theuout; K- follower 
coupling bet. stages: 4 -step freq- compensated 
attenuator up to 10110:1. SWEEP: perfectly linear 
10 cps -1110 kc (ext. cap. for range to 1 cps): pre- 
set TV V & H positions; auto. sync. ampi. k lim. 
PLUS: direct or cap. coupling; bal. or unbal, 
inputs: edge -lit engraved Incite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 user rise time. Push -pull hor. 
ampi., flat to 400 kc, sens. 0.6 rms my /in. Built -in 
volt. calib. Z -axis mod. Sawtooth k 60 cps outputs. 
Astig. control. Retrace blanking. Phasing control. 

S" PUSH -PULL oscilloscope =425: Kit $44.95. Wired $75.55. 
7" PUSH -PULL Oscilloscope =410: Kit 575.55. Wired $129 50. 

NEW! RF 

SIGNAL GENERATOR 

=324 
KIT 
'2605 

WIRED 
$3905 

150 ke to 435 me with ONE g tor! Better 
s;due than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing k 
no uble- shooting of TV, FM, AM sets; marker 
gen.: 4110 cps audio testing: lab. work. 6 fund. 
minaret 150-400 ke, 400 -1200 ke. 1.2.3.5 m 
3.5.11 nee, 11.37 me. 37.145 me: 1 harmonie 
band 111-435 n e. Freq. a rates to ±1.5 %si; 6:1 
s ern ier tuning k excellent spread at most impor- 
tant alignment frogs. Etched tuning dial. plexi- 
gla.ss ss inflows. edge -lit hairlines. Cnlpitts RF ose. 
directly plate-modulated by K- follower for 
improved ntocl. Variable depth of int. mod. O.50% 
ley -1(111 ;Ps Colpilis use. Variable gain ext. ampli- 
fier: only 3.11 needed for 30x: mod. Turret- 
mounted roils slug -tuned for max. accuracy. Fine 
k Coarse (3 -step) RF attenuators. RE output 
1110,11(10 us: .AF sine ssase output to 10 s. 50 -ohm 
output 7.. 5 -scat' jack -lop binding posts for .4F in/ 
out; coaxial connector k shielded cable for RF out. 
12Aí!7, 12AV7, selenium rectifier; xmfr- operateel. 
Drop -etched satin aluminum panel: rugged grey 
wrinkle steel cabinet. 

NEW 6- TRANSISTOR 
PORTABLE RADIO RA -6 

KIT $29.95 
Wired $49.95 

'nit 1 i.an., 
All U.S.-Mae. Highly 
sensitive, selective. 

Prealigned RF, IF xlmrs; push - 
pull audio; 6 "oval PM speaker 

NEW Power E Bias 
Supply for Transistorized 

Eqpt, : 1020 

Kit S19.95 Wired $27.95 

NEW TUBE L CRT FIL. 
Tester 612 

Kit $3.95 Wired $5.95 
Fast -checks radio /TV 

tubes, pilot lamps, etc. 

NEW! PEAK -to -PEAK 

VTVM 232 8 UNI - 

PROBE (pat. pend.) 
KIT WIRED 
$2945 '4995 

Halltmn of probe tip selects 
DC or ACOhms. 

Uni -Probe - exclusive with 
EICO - only 1 probe performs 
all functions) 

Late( air. teen's'. high sensitiv icy k precision, wide 
ranges k versatility. Calibration without removing 
front cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 41/2" meter, can't 
burnout circuit. 7 n -ekip rangea on every 
function. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
widerange accuracy. Zero center. One zero -adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt - 
age of complex k sine craves: 0 -4, 14, 42, 140, 420, 
1400, 4200. DC /R\IS sine volts: 0 -15, 5, IS, 50, 
ISO, 500, 1500 (up to 30.000 v with HVP probe to 

250 me with l'RF probe). Ohms: 0.2 ohms to 
1000 megs. 12A117, 6AI_5, selenium rectifier; xfmr- 
operated. Deep -etched satin aluminum panel, 
rugged grey wrinkle steel cabinet. 

Series /Parallel 
R -C COMBINATION 

BOX x1140 
KIT $13.95 

WIRED $19.95 

TUBE TESTER 625 

0e: KIT $34.95 Wired $49.95 

+ tests 600 mil series 
yor++w,.. string type tubes 
4. -W illuminated roll -chart 

Pig Tube Test Adapter $4.50 

-s 

6V A 12V BATTERY 
ELIMINATOR 

T. CHARGER 1050 

KIT $29.95 
WIRED $38.95 

Extra- filtered for 
transistor equipt. 
:1060 KIT $38.95 

WIRED $47.95 

20,000 Ohms /Volt 
V -0.51 r 565 

KIT $24.95 Weed $29.95 6 1000 Ohms /Volt 
V-O-M - 536 

KIT $12.90 
Wired $14.90 

Prices $W higher on West Coast. 

34 

R -C BRIDGE Is R -C -L 

COMPARATOR =9508 
KIT $19.95 

Wired $29.95 
Reads 0.5 ohms -500 megs, 

10 mmfd -5000 mtd, 
power factor 

f 

VTVM PROBES KIT 

Peak -to -Peak $4.95 
RF $3.75 
High Voltage Probed ... 
High Voltage Probe -2 

SCOPE PROBES 

Demodulator _.. 
Direct . 

low Capacity 

$3.75 
$2.75 
$3.75 

Wired 
$6.95 
$4.95 
$6.95 
$4.95 

$5.75 
$3.95 
$5.75 

EICO, gai ó lane ;n roar, 
R -7 

Show me HOW TO SAVE 50% en D last In- 
struments HiFi [l Horn Gear. Send me 
FREE Catalog, name of neighborhood dealer. 

Name 

Address 

City Tons State 

ELECTRONICS WORLD 
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Complete construction of 
a portable 6 -meter 

transmitter -receiver for, 
the ham. Unit is 

completely powered by 
only 4 flashlight cells. 

THE design of portable transmitting 
and receiving equipment has pro- 
gressed considerably since the days 

of the Abbott TR -4 and other two -tube 
transceivers. The unit to be described 
incorporates the latest advances in "the 
state of the art." This particular unit 
was developed as an amateur radio club 
project and has been duplicated by 
several of the members. It should be 
emphasized that amateur licenses (at 
least Technician or General class tick- 
ets) are required to operate this trans- 
mitter. 

The receiver and transmitter sec- 
tions are compatible, that is, the re- 
ceiver can "hear" anything that the 
transmitter can work. The range, using 
the self- contained loaded whip, is ap- 
proximately five miles. Contacts up to 
60 miles have been made using a three- 
element beam. Transistors are used in 
the receiver section for maximum bat- 
tery economy. The four flashlight cells 
will run the receiver continuously for 
2000 hours! A simple, but effective two - 
tube circuit is used in the transmitter 
section. 

Either of two power /control systems 
can be used with the "walkie- talkie" 
package. The first system, which is re- 
ferred to as the "deluxe" version, uses 
a transistorized power converter to 
supply "B +" for the transmitter. Al- 
though this system is much more ex- 
pensive initially, it uses only four flash- 
light cells which cost 14 cents each. 
Dry batteries are used in the "stand- 
ard" system for filament and "B +" 
power. A set of batteries will cost 
slightly over three dollars. If the trans- 
ceiver is used constantly, the "deluxe" 
July, 1959 

Over-all view of "walkie. talkie" show- 
ing power transistors on outside of case. 

By DON STONER 

W6TNS 

power supply will pay for itself in no 
time. In addition, the deluxe system 
features push -to -talk operation. The 
function of the unit is controlled by a 
button on the telephone -type handset. 

The "standard" power /control circuit 
(shown in Fig. 4) uses a 90 -volt "B" 
battery with four flashlight cells mak- 
ing up the 6 -volt "A" battery. A double - 
pole, double -throw toggle switch is used 
to change over the antenna and power 
circuits, rather than a relay. Micro- 
phone and earphone jacks are provided 
instead of the more exotic handset. An 
additional toggle switch (d.p.s.t.) is 
used to turn the batteries off and on. 

You will note from the receiver and 
transmitter schematics (Figs. 1 and 2 
respectively) that connections are 
made to a series of lettered points. The 
corresponding terminals will be found 
on the two control schematics, Figs. 3 
and 4. These are simply connecting 
points and do not represent pins on a 
connecting plug. The diagrams were 
drawn in this somewhat unusual man- 
ner so that the constructor would have 
the option of using either the deluxe 
or standard control circuit. 

Receiver Circuitry 
Some readers may he apprehensive 

at the thought of working with these 
miniature metallic monsters, the tran- 
sistors, and wonder why the author 
used such fiendish devices. Let me as- 
sure you that there is a good reason 
and it is not just the glamour. The 
three transistors used in the receiver 
(Fig. 1) consume 10 ma. from the 6- 
volt battery, or 0.06 watt! An equiva- 
lent vacuum -tube receiver using a 1U4, 
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ANT 
WUT 

u 

R,. Rs, Rs- 22,000 ohm, y, v. res. 
Rs-1 megohsn linear taper pot 
R,- 100,000 ohm, s/r w. res. 
Rs -3300 ohm, t/Z w. res. 
R6-1000 ohm, t/1 W. res. 
R7- 68,000 ohm, t/1 W. res. 
Rs- 82,000 ohm, 1/2 w res. 
Cs --4.7 µµ)d. disc ceramic capacitor 
Cs -i -10 µµ1d. variable capacitor (1 stator, 2 

rotor plates) 
Cs-56 add. disc ceramic capacitor 
Cs, C, -.00S safd. disc ceramic capacitor 
Cs-8 said., 6 v. elec. capacitor 
Cs-50 safd., 6 v. elec. capacitor 

M,..nTOA .,X 
C,-2 s /d., 6 r. elec. capacitor 
RFC, -20 salty. r. /. choke 
Ls-1 t. #22 plastic covered hook -up rire, 

wound over cold end of L, 
Ls-8 t. #28 tinned wire, t/1a dia., spaced dia. 

of wire (Air Dus #432) 
Ts- lnterstage trans. 10,000 ohms to 2000 

ohms (Argonne AR -109, Stancor TA -35, or 
Triad TY -56X) 

Ts-For 2000 ohm headphones, same as Ts. 
For telephone handset, Argonne AR -153, 
Stancor TA -34, or Triad TY -54X 

V,-SB -103 (2N346) or T1324 (see text) 
transistor (Philco) 

Vs -2N207 or T0037 transistor (Philco) 
Vs -2N226 transistor (Philco) 

Fig. 1. Transistor receiver circuit. A superregen detector drives a two -stage 
transistor amplifier which provides more than adequate volume for the headphone. 

a 1S5, and a 3Q4, would consume 0.3 
watt of filament power alone! Another 
0.9 watt would be snapped up in the 
"B" supply. Thus, it amounts to ap- 
proximately 2000 hours of battery life 
against about 100 hours. The cost of 
the tubes would run around $3.69 while 
the transistors used in the receiver will 
cost only slightly more. 

A transistorized version of the ultra - 
audion circuit, using a Philco SB -103/ 
2N346 functions as the detector. A 
feedback path exists between the col- 
lector and base and the stage oscillates 
at a frequency determined by C,, C,, 
and L,. The current is controlled by the 
base bias circuit composed of R,, R:, R., 
and R,. Superregeneration occurs with 
approximately 0.2 ma. of collector cur- 
rent in the SB -103. Audio is developed 
across the collector load resistor (R., 
3300 ohms) and is coupled to the base 
of the first audio amplifier, a type 

2N207. The amplified signal is coupled 
to the output transistor, a 2N226. All 
three of these transistors are manufac- 
tured by Philco. 

Although surplus transformers were 
used in the receiver's audio section, 
standard items have been specified in 
the parts list. These transformers have 
been tried in the circuit and the per- 
formance is at least equal to the orig- 
inal. The interstage transformer, T,, 
can be any unit that will provide an im- 
pedance match for 10,000 ohms to 2000 
ohms. The output transformer, T,, will 
be determined by the type of earphone 
used. For the telephone handset, a 
transformer matching 10,000 ohms to 
roughly 200 ohms should be used. If 
high -impedance headphones are used 
(2000 ohms) a transformer identical to 
T, of the parts list will be satisfactory. 

There are several precautions that 
should be observed when working with 

Top.chassia view. Receiver is at top, transmitter at bottom. 

3 

Lilting out bat- 
teries reveals 
the transistor 
power supply 
section. Tran- 
sistors are 
mounted on 
outside of case. 
This circuit 
steps up 6 volts 
from battery to 
125 volts for 
the transmitter. 
Operation is 
similar to vi- 
brator power 
supply, except 
that transistors 
switch electron- 
ically. The effi- 
ciency is 700,. 

the transistors specified -particularly 
the surface -barrier SB -103. Always grip 
the leads with needle -nose pliers, be- 
tween the iron and the transistor case, 
to conduct heat from the transistor 
junction. Never connect the transistor 
into the circuit with the power applied 
for a surge of current can cause dam- 
age. When soldering the SB -103 into 
the circuit, use a soldering gun rather 
than a soldering iron. The power -line 
leakage sometimes found in irons may 
blow the surface -barrier transistor. 

Although 6 -volt electrolytic capaci- 
tors are specified in the parts list ac- 
companying Fig. 1 any type with a 
high -voltage rating will be satisfactory. 
Coupling capacitor C. should be a good 
quality unit or the first audio stage will 
draw excessive current because of leak- 
age in the capacitor. 

The receiver circuit has been con- 
structed in several layout configura- 
tions and the performance of the orig- 
inal has been duplicated each time, 
which seems to indicate that the lay- 
out is not too critical. The receiver has 
ears like a Sioux scouting party and a 
3 Av. signal will produce "Q5" head- 
phone copy. Re- radiation from the re- 
ceiver is noticeable for several hundred 
feet. However, due to the low power 
level at which the detector operates 
(1.2 milliwatts), the unit will seldom 
cause interference to other 6 -meter 
stations. 

Transmitter Circuit 

A type 3A5 tube is used as a 25 mc. 
oscillator, which in turn drives the 
second section as a doubler to 50 mc. 
Many purists may turn up their noses 
at such a system, but in terms of miles 
versus milliamperes, this system is in 
a class by itself. An International Crys- 
tal 25 -mc. third overtone crystal 
(Type FA -9) determines the carrier fre- 
quency. Tank coil L. is tuned to the 
high -frequency side of 25 mc. and the 
stage oscillates due to the feedback 
capacity inside the tube. Output from 
this stage is coupled to the doubler 
through a 56- 12pfd. capacitor, C.. The 50- 
mc. plate tank is connected in a push- 
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pull configuration so that in -phase en- 
ergy can be applied to the grid of the 
tube. This introduces a small amount 
of regeneration into the circuit which 
increases the output noticeably. The 
r.f. energy is coupled to the antenna 
through a two -turn link coil. The fila- 
ments of both tubes are series- connect- 
ed in order to utilize the 6 -volt "A" 
battery at maximum efficiency. 

A type 3A4 tube is used as the mod- 
ulator. Although the circuitry is 
straightforward, this stage delivers 
more audio than is necessary. When 
the batteries start to get weak or when 
signal strengths are low, this extra 
modulation comes in very handy. A 
slight tendency to "downward modu- 
late" may be noted but this is a charac- 
teristic of modulated doublers. In any 
event, stations communicating with the 
portable units always give glowing 
audio quality reports so it apparently 
does not cause any trouble. 

Microphone current is cbtained from 
the 6 -volt "A" battery through a de- 
coupling RC network. The modulator 
is biased with a 8.4 -volt mercury cell. 
The use of a mercury cell appears to be 
unnecessary since the modulator grid 

V4A 
1'2 3A5 

Photograph above shows under -chassis view of the 6 -meter transmitter -receiver unit. 
All receiver components are along the top and the transmitter is along the bottom. 

Rio, R0- 100.000 ohm, 1/2 w. res. 
Ru- 10,000 ohm, 1 r. res. 
Rss -100 ohm, 1/2 w. res. 
Rss- 33.000 ohm, 1 w. 
Ca-15 µpfd. var. capacitor (E. F. Johnson 

15M11) 
Cs--56 Add. disc ceramic capacitor 
Cn-4.7 Auld. disc ceramic capacitor Cst-ll µpfd. butterfly var. capacitor (E. F. 

Johnson 11 M811) 
Cu -.0O.1 pfd. disc ceramic capacitor 
Cu -100 pfd., 25 r. elec. capacitor 
Cu -4 pfd., 150 v. elec. capacitor 
Css -.07 pfd. disc ceramic capacitor 
Ls-12 t. #28 tinned wire. 1/2^ dia., spaced 

EV 
D.C. 

125V 
DC. 

dia. of wire (Air Dux #432) 
Ls -14 t. # 28 wire. s /2^ dia., spaced dia, of 

wire, center- tapped (Air Dux #432) 
Ls -2 t. #22 plastic covered wire, wound over 

center of Ls 
Ts- Mike -to -grid trans. (Stancor A -4747 or 

Triad A -IX) 
T, -Mod. trans. 10,000 ohms c.t. to 5000/ 

8000/10.000 ohms (Triad M -IX or equiv.) 
Xtal. -25.27 mc. third -overtone crystal (Inter- 

national FA -9) 
B,-8.4 -volt mercury battery (RCA VS312. 

See text on alternate) 
V, -3A5 tube 
Vs-3A4 tube 

Fig. 2. Complete sche- 
matic diagram and parts 
listing for the two -tube 
transmitter is shown here. 
Note that 25 -mc. energy 
from a third overtone 
crystal drives the final 
power amplifier, which 
doubles to 50 me. A car- 
bon microphone, coupled 
through transformer T:,, 
is connected to V -, the 
modulator tube. The 
output of this tube is 
applied through the 
modulation transformer 
to plate of the final. 

does not draw any current. Six 1.5 -volt 
penlite cells connected in series will 
work just as well and cost slightly less. 
Note that the positive end of the bat- 
tery is returned to pin 7 of the 3A4 
modulator and not to ground. This con- 
nection, as well as the other filament 
connection, should be observed careful- 
ly. Transposing filament pins might, 
in some cases, cause improper bias on 
the 3A4 tube. 

The modulation transformer is con- 
nected to match 5000 to 10,000 and one - 
half of the primary is used. A high step - 
July, 1959 

up ratio microphone transformer is 
used to provide adequate drive for the 
modulator. Since the modulator has 
more than adequate audio, reasonable 
substitutions can be made in this 
circuit. 

The antenna is a base -loaded vertical 
with 36 inches of radiating surface. 
Stiff piano wire, available at most mod- 
el airplane shops, makes an excellent 
low -cost whip. When coupled to the 
loading coil, a Millen grid -dip meter 
will read almost to half -scale when the 
transmitter is properly tuned up. 

"Deluxe" Power Supply 
The only batteries use 1 in the "de- 

luxe" power supply r r t', control circuit 
are four flashlight cells. Those supply 
the receiver directly or provide a source 
of energy for the transistorized power 
converter when transmitting. The sup- 
ply consists of a Triad TY-68S trans- 
former, two 2N255's for switching, and 
a set of silicon rectifiers connected in a 
bridge circuit. This transformer is de- 
signed to supply 250 volts with 12 -volt 
input, at an efficiency of 75 %. When 
used on 6 volts, the supply delivers 125 
volts at 30 ma., with an efficiency of 
70%. Base bias for the switching tran- 
sistors is provided by R. and R,r. Ca- 
pacitor C. filters the output and resis- 
tor R. acts as a bleeder to drain the 
supply. 

The 6 -volt d.p.d.t. relay is used to 
control the various functions. The first 
section switches the -6 -volt source 
from the transistor receiver to the 
power converter and transmitter tube 
filaments. The second section is used 
to switch the antenna from the receiver 
to the transmitter. 

"Standard" Supply 
Fig. 4 is the schematic of the "stand- 

ard" control and power- supply circuit. 
In this circuit a d.p.d.t. toggle switch is 
used to change over power and antenna 
functions. Dry -cell batteries are used 
instead of the transistor power con- 
verter. With either power and control 
method, the performance of the "walk - 
ie- talkie" is the same. It should be 
pointed out that the constructor can 
use the push -to -talk scheme with the 
dry -cell circuit, but the battery life will 
be shortened considerably. There are 
several other combinations or varia- 
tions that may occur to the reader. 

Construction 
The transm ,ter and receiver are 
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V6 
i 

15 

R o 

R17 

2N255 

6V 

7- 
ez 

- 36' 

1 

Ru -270 ohm, 1 w. re,. 
R,s- 100,000 ohm, I r. res. 
Rn-68 ohm, 1 w. res. 
Cse-4 pfd., 150 r. elec. capacitor 
Cn-25 pfd., 25 r. elec. capacitor 
Ls-12 t. #24 en. closewound on a /z" poly 

rod (see text) 
RL,- D.p.d.t. relay, 6 v. d.c. coil 
Ss- S.p.s.t. toggle switch 
Ts- Transistor power converter trans. 12 volts 

to 250 watts, (Triad TY -68S or equiv.) 
SR,. SR,, SRs. SRa -1 N538 silicon diode (G -E) 
Ps -Male antenna coax connector, u.h.f. type 

OD -6VDC. ON 
RECEIVE 

OP 6VD.0 COI 

TRANSMIT 

RECENER 
ANTENNA 

OTRANSMTTER 
ANTENNA 

TELEPHONE 
HANDSET 

CI HEADPHONE 

MICROPHONE 

(NUMBERED TERMINALS 
ARE IN SUITABLE HIC. 

CONNECTOR - JI 

It- Four -pin microphone connector 
Js- Antenna coax connector, u.h.f. style 
Bs -Four 1.5 -volt flashlight cells 
Vs, V, -2N255 transistor (CBS -Hytron) 
1-31/2"x 6" x IO" aluminum case (L.M. Ben- 

der "Tite -Fit" chassis box #TF -784) 
1 -2" x 5" o 7" chassis (California Chassis Co. 

A -101) 
1 pc. -36" length stiff piano wire 
1 pc. -13/4" length of 1/2" did. polystyrene rod 
1- Telephone handset or carbon mike and 

separate headphone and switch 
I -Plug to match J, 

Fig. 3. Deluxe control and power circuitry is shown here. Note the use of 
transistorized power supply as well as the push -to -talk circuitry employed. 

wired inside a 2" x 5" x 7" chassis which 
is housed in a 31/2" x 6" x 10" chassis 
box. In the forward part of the chassis 
will be found the receiver and audio 
circuitry. Mounted on the front apron 
of the chassis are the antenna jack, re- 
ceiver tuning, regeneration control, and 
handset jack. The transmitter portion 
of the unit is located on the rear half 
of the chassis. There are no transmit- 
ter adjustments accessible outside the 
case since the circuits need no adjust- 
ment once the initial alignment is com- 
plete. A push -to -talk relay is located 
between the two sections, approxi- 
mately on the center line. The cable 
from the power supply enters the chas- 
sis at the opposite end. Cheap Bakelite 
terminal strips are used in both the 
transmitter and receiver. They are 
visible in the underchassis view of the 
unit. The base circuit of the detector 
transistor is low impedance and can be 
tied to the "high loss" terminal strips 
without deleterious effect. Terminal 
strips between the modulator and final 
amplifier are used to mount the modu- 
lator components. A "space tie -point" 
is used at the cold end of L. to secure 
R and C,,,,. The components associated 
with the r.f. section of the transmitter 
are self -supporting. 

The transistor power converter was 
mounted in the lower third of the case. 
An aluminum shelf directly above the 
power- supply components supports the 
four flashlight cells and the holders. 
Although the transistors were mounted 

on the outside of the aluminum case, 
the use of a heat sink was found to be 
unnecessary. These transistors run 
"lukewarm" and can be mounted inside 
the case, on porcelain stand -off insu- 
lators. The four rectifiers are mounted 

on a small terminal board which is 
secured to the bottom of the case. The 
filter and base bias components are 
mounted adjacent to the transistor 
terminals. There is no color coding on 
the power transformer wires, since 
they are enamel -covered wire, but the 
proper connections are clearly marked 
on the case. 

Antenna Construction 
Drill out the inside of a standard co- 

axial connector with a %a" drill. Heat 
the connector with a heavy -duty sol- 
dering iron and force a 1%" length of 
1/2" polystyrene rod into the end. Drill 
a small hole, at an angle, through the 
poly rod. Pass the end of length of #24 
enamel wire through the hole and con- 
nect it to the center pin of the coaxial 
connector. Loading coil L. consists of 
12 turns of #24 enamel wire, close - 
wound at the center of the poly rod. 
The coil should not be cemented in 
place until final alignment. The radiat- 
ing element itself consists of a 36" 
length of piano wire, as previously 
mentioned, that has been tinned with 
solder about an inch from one end. The 
tinned end is heated and forced into the 
top end of the polystyrene rod. 

Alignment 
There is only one tuned circuit in the 

receiver section and its resonant fre- 
quency is adjustable from the front 
panel. Therefore, the receiver doesn't 
actually require alignment. However, 
the tuning range should be checked 
with a grid -dip meter or signal genera- 
tor. Its tuning range will extend from 
about 49 mc. to something over 54 mc. 
Detector oscillation will occur with the 
regeneration control at approximately 
one -half rotation and with a collector 
current of .2 -.4 ma. After the receiver 

Fig. 4. An inexpensive power and control 
system with batteries and manual switching. 

OFF 

D 

a ~IIII* ®*so v s 

94 

POWER 

S2 

36' 

RECEIVE 

tTRANSMIT O 6VDC ON 
B 3 

TRANSMIT 

S3 
u OA RECEIVER 

12 ANT JACK RECEIVE ANTENNA ei PI 
PI 

TRANSMIT O 

TRANSMTTEA 
GROUND 

-6V0C ON 
RECEIVE 

TRANSMITTER 
ANTENNA 

MICROPHONE ÍI V 
ON MCROPHONE 

43 II 

V OHEADPHONE HEADPHONE fI 
44 l' 

RECEIVER 
GROUND 

Is -Mike jack 
Js- Headphone jack 
Ss- D.p.s.t. toggle switch 
Ss- D.p.d.t. toggle switch 
Bs -Four 1.5 volt flashlight cells 
Bs -90 -volt "B" battery (RCA VS090) 

Close -up construction details 
of base loading coil. Whip 
consists of 3 -loot length of 

piano wire. It is heated and 
forced into piece of polysty- 
rene rod. Rod fits securely 
into a standard Amphenol 
PL -259 coaxial connector unit, 
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THIS month's cover shows our author Don 
I Stoner trying out the 6 -meter transistor - 
tube "walkie-talkie" he has just built and 
which he describes fully in the accompany- 
ing article. Don is making the contact with 
the self -contained loaded whip antenna. 
By picking a suitably high location on one 
of California's wooded slopes, a range of 
5 miles is easily obtained. Contacts up to 
60 miles have been made with a three -ele- 
ment beam. 

Signals from the "walkie-talkie" are be- 
ing received in the shack at the lower left 
on a Hallicrafters SX -10I (Mark 111A). This 
receiver incorporates provision for recep- 
tion on 6 and 2 meters with a converter. 
The SX -10I is a super -deluxe ham -band- 
only communications receiver which has 

just about all the features one would re- 
quire for top -notch operation. Double con- 
version circuitry, crystal- controlled oscilla- 
tors, "T" -notch filter, and built -in crystal 
calibrator are some of its features. Halli- 
crafters also has available for 6- and 2- 
meter use a complete transmitter- receiver 
unit, the SR -34, that might also have been 
used. 

Alongside the receiver, is a Johnson Vik- 
ing "6N2" transmitter and v.f.o. This is an 
efficient, compact rig with bandswitching 
to cover both 6 and 2 meters. Making use 
of the ham's existing modulator and power 
supply, input power is 100 watts on phone 
and 150 watts on c.w. The mike is an As- 
tatic 10 -C. 

(Cover photo by Ed Teal) 

is working properly, the most sensitive 
spot for the regeneration control can 
be determined experimentally. This 
spot will usually be found beyond the 
point where the detector breaks into 
oscillation. 

The crystal is an International Crys- 
tal third overtone type for 25 mc. The 
oscillator -tuned circuit should be reso- 
nant slightly higher than this frequen- 
cy for proper operation. For the ini- 
tial alignment, a Millen or similiar 
grid -dip meter will be quite handy for 
setting coils L, and L. to 27 mc. and 50 
mc. respectively. If such an instrument 
is not available, set capacitors C. and 
Cr, to minimum capacity and energize 
the transmitter. Connect a vacuum - 
tube voltmeter to the grid of the dou- 
bler (pin 3) and adjust C. for maximum 
negative grid voltage. You will notice 
that as the coil starts to resonate the 
circuit will cease oscillating abruptly. 
The proper setting for C, is just before 
this occurs. Turn the transmitter off 
and on several times to insure that the 
oscillator starts easily each time. 

Next, connect a dummy load, con- 
sisting of a connector and #49 pink - 
bead pilot lamp, to the antenna con- 
nector. Adjust C for maximum bril- 
liance of the bulb. To insure that the 
unit is stable, remove the crystal and 
note that the bulb goes out. Final 
alignment consists of "pruning" the 
loading coil for maximum radiated 
power. The turns should be spread or 
compressed until a grid -dip meter or 
receiver "S" meter reads maximum. 
Then C and C. should be rechecked to 
obtain the last milliwatt of radiated 
power. If a dipper is not available, the 
a.c. lead of a Heath V -7A vacuum -tube 
voltmeter (hanging near the antenna 
whip) will indicate when maximum 
output occurs. It is possible to read ap- 
proximately 1.5 volts a.c. (actually r.f.) 
when the units are tuned up. If trouble- 
shooting should be necessary, a voltage 
chart for the transmitter and receiver 
is given in Table 1. 

Cutting Corners 
There are several spots in this "walk - 

ie- talkie" where a few dollars can be 
saved. For example, if an "L" shaped 
chassis were used it would effect a sav- 
ing over the "chassis- within -a- chassis" 
arrangement used by the author. 

Any transformer, surplus or not, that 
July. 1959 

will match 10,000 ohms to 2000 ohms 
can be used for T, and T,. A suitable 
multi -impedance transformer is avail- 
able from several sources at a very 
inexpensive price tag. 

A less expensive detector transistor 
is available as a substitute for the SB- 
103. This carries Philco part number 
T1324 and costs $1.65. The very tiny 
first audio transistor (2N207) can be 
replaced by a similar T0037 which nets 
for 75 cents. 

It should be pointed out that these 
so- called "experimenter's transistors" 
are not rejects. As an example, the 
T1324 is simply a SB -103 that falls out- 
side the parameter spread in one regard 
or another. Since they do not meet 
specifications, they are sold to experi- 
menters at a much lower cost. In this 
particular application, they all seem to 
work about the same. Any of the tran- 
sistors mentioned in connection with 
the receiver circuit can be obtained 
from any Philco distributor. 

Conclusions 

The "walkie- talkie" has proven it- 
self quite capable over a five -mile 
obstacle path between Pomona and On- 
tario, California. Communication dis- 
tance between units will vary widely, 
depending on the terrain and the alti- 
tude of the stations. Contacts up to 50 
miles have been made with this unit 
although the device was never intended 
as a "DX machine." For CD work, the 
"walkie- talkies" have been "worth their 

weight in gold." Although no r.f. am- 
plifier is incorporated in the receiver, 
little, if any, interference between units 
can be noted. The detector power level 
is so low that the units do not re-radi- 
ate more than 200 feet. Battery life, 
with either supply, is extremely good. 
An estimated battery life of 2000 hours 
on "receive" should be possible even 
with continuous operation. With a 
short "transmit -to- receive" duty cycle 
the batteries give many hours of 
service. 

One peculiarity will be noted in the 
"walkie- talkie." Since the filaments 
are switched off when receiving, they 
take a second to come up to operating 
temperature when the push -to -talk but- 
ton is pressed. 

For the "transmitter hunters" in the 
crowd, this unit is very directional. By 
holding the unit near your knees, with 
the antenna about two feet from your 
body, a strong signal peak will occur 
when you face the hidden transmitter. 
For close -in work, turn the regenera- 
tion control off (full counterclockwise). 
The SB -103 then acts as a crystal de- 
tector and the receiver will have a 
range of approximately 1000 feet. The 
transistor detector can be damaged due 
to excessive r.f. pickup by the antenna. 
If you should operate the unit this 
close to a transmitter, grasp the load- 
ing coil. This will reduce the r.f. to a 
safe level. If you store your unit near 
your 6 -meter station, remove the whip 
antenna. - - 

Table 1. Voltages and currents In receiver and transmitter sections of the unit. 

RECEIVER SECTION 

V V V. 

Collector -4.6 to -5.8' - 5.2 -4.9 
Base -0.1 to +0.2 0.08 -0.04 Current Drain 0.4 ma. 0.3 ma. 3.0 ma. 

Varies with setting of regeneration control. 

TRANSMITTER SECTION 

PIN NO. V, V. 

1 -2.7 -2.7 
2 125 12S 
3 -4 93 
4 -1.35 -14.2 
5 -9.0 -4.4 
6 73 125 
7 0 -8 Current Drain Ose.-3.4 ma. 6 ma. 

Doubler -8.6 ma. 
All readings taken with Heath V -7A vacuum -tube voltmeter. 
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THIS author's particular complaint 
with "how -to- build" articles is that 
their authors usually boast of having 

built their brain children out of "junk 
box" parts. This display of ingenuity 
is commendable, but I find that at- 
tempting to duplicate their devices 
from my junk box usually gives them 
the appearance of their origin -junk, 
that is! 

In building an electronic flash unit, 
such as the one described by Charles 
Hellman in the March 1953 issue of 
RADIO & TV News, the author en- 
countered problems of weight and bulk. 
Having had occasion to photograph 
everything from weddings to engineer- 
ing symposia, necessitating long peri- 
ods of carrying the unit, I have found 
that I had the choice of developing 
bursitis or strong shoulder muscles. All 
this forced me to build a flash unit 
which, as the result of careful planning 
and the judicious selection of parts, is 
extremely compact and will not cause 
the wearer to garner dirty looks when 
riding a crowded subway. Circuit 
theory of the speedlamp was adequate- 
ly covered by Mr. Hellman and since 
it is not the author's purpose to dupli- 
cate his material, I would rather dwell 
on the construction refinements that 
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Photoflash unit is shown here with two flash tubes plugged in. Cable at the extreme 
left is for camera shutter connections. Photo slave adapter is in front of main unit. 

Cover has been removed to show placement of the battery used. 

By MARVIN CANTOR 

Construction of simple, lightweight unit resulting 

from careful planning and judicious choice of parts. 

have been incorporated in this unit. 
The principal components of any 

speedlamp unit are the batteries and 
capacitors. A 100 watt -second portable 
unit usually contains two 525 -i fd., 450 - 
volt electrolytic capacitors with a dry 
battery supplying the required high 
voltage. The special high- capacitance, 
high -voltage electrolytics used by the 
author were Sprague FF -1 units, al- 
though equivalent capacitors are avail- 
able from Cornell -Dubilier, Mallory, 
and Illinois Condenser Co. 

This component, then, cannot be 
changed unless we decide to use one 
capacitor -giving a 50 watt- second 
unit but resulting in a 30 per -cent de- 
crease in guide number. 

Much research has been conducted 
by National Carbon Company with the 
result that they have on the market a 
510 -volt battery (Eveready #497) 
which measures 556" x 1t9 §2" x 3" and 
weighs 1 pound, 10 ounces. Compare 
this with the two batteries used in Mr. 
Hellman's unit measuring 4' =n.!" x 
2 2i%62" x 3" and weighing 2 pounds, 8 
ounces each! 

Nothing comes free in this world, 
however, so it must be pointed out that 
with the same 100 watt- second load, 
the two 225 -volt batteries will last 
twice as long as the single 510 -volt bat- 
tery. The conclusion is that we must 
sacrifice battery life to obtain a lighter 
unit. No financial sacrifice is involved, 
however, since one #492 sells for ap- 
proximately the same price as a #497, 
resulting in the same cost -per -flash 
(about 1.6 cents). 

Although the terminal voltage of the 
battery is 510 volts, due to the type of 
cell used the voltage will drop to 440 
volts when applied to a 100 watt- second 
load. 

The shelf life of the type of capacitor 

used in this unit is an important but 
often overlooked factor. Since the 
purchaser of these components has no 
way of knowing how long they have 
been lying on the dealer's shelf, there 
is some danger of overloading the bat- 
tery when the unit is first turned on. 

Tests have shown that capacitors 
which have had no voltage applied for 
about 20 months have an initial leak- 
age current, in the first minute of 
charging, in excess of 20 ma. By con- 
trast, capacitors which have had no 
voltage applied for one month have an 
initial leakage current of less than 3 
ma. in the first minute of charge. This 
is, of course, due to the reforming of 
the electrolytic film. The speedlamp 
unit itself must, in fact, be turned on 
at least once a month in order to pre- 
serve this forming layer or damage to 
capacitors and battery will result. To 
avoid this, an auxiliary d.c. high -volt- 
age input has been provided. It may 
also be used for operating the unit 
from a.c. lines with the external d.c. 
supply. 

Using one flashlamp at the camera 
usually results in a "flat" picture with 
little modeling of facial features and 
insufficient separation of the subject 
from the background. For this reason, 
a second output socket has been added 
for a second flashlamp, both sockets 
merely being wired in parallel. Since 
the energy of the capacitors will dis- 
charge equally through both lamps, 
each lamp will then be a 50 watt - 
second unit, necessitating appropriate 
changes in the lens aperture. 

The DX -type lamp (Sprague FA100) 
plugs into an Edison -base adapter 
(Sprague FA102) from which the cable 
leads to the power- supply plug. The 
adapter, in turn, screws into an Edison - 
to -wall outlet adapter which plugs into 
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a "Minibox ". This method was used 
because of the quick connect -disconnect 
feature thus made possible. The "Mini - 
box" holding the lamp has three polar- 
ized a.c. receptacles wired in parallel. 
The top receptacle is for the lamp it- 
self and the front and back receptacles 
for connection to the camera synchro- 
nization cord or a photocell tripper for 
the flash unit. The photocell tripper is 
used in conjunction with another elec- 
tronic flash unit thus making possible 
the use of four separate lamps or the 
remote operation of another unit. The 
base of the "Minibox" contains a %- 
inch thick piece of brass, tapped for a 
4 -20 screw so that the lamp may be 
mounted on a tripod or a Kodak 
"Flexiclamp ". 

The case for the unit is an Insuline 
"Fleximount" chassis ( #29444) cut 
down to size. The inner container and 
shield for the capacitors is bent out of 
a piece of light gauge aluminum. It is 
supported by three screws through the 
front panel and two angle brackets at 
the top. 

As can be seen from the photograph, 
there is no waste space inside. All com- 
ponents are fitted rather snugly, mak- 
ing careful wiring and the liberal use 
of insulation a "must ". Once put to- 
gether, however, there is no chance of 
a shock when changing batteries. 

It might be mentioned in passing 
that S. in the "off" position discharges 
the capacitors. This little safety fea- 
ture is, surprisingly, rarely used in 
commercial units, thus leaving the ca- 
pacitors always on charge. The result- 
ing shock to the careless individual re- 
placing batteries is guaranteed to 

MAIN PHOTOFLASH UNIT 

P2 FA 100 
TUBE 

FA 102 
ADAPTER 

o- 

117V.A.C. 

o- 

TRIPOD 
SCREW 
SOCKET 

SO4 SOS SOC 

EDISON 
TO A.C. 

ADAPTER 

LAUXILLIARY HIGH VOLTAGE SUPPLY) L PH$TO SLAVE ADAPTER 

RI-500 ohm. s w s. 

RI-1.5 megohm, 1/2 w. res. ± 5% 
Rs, R.-3.3 megohm, t/2 w. res. ± S% 
CI, Cs-525 Add., 430 v. elec. capacitor 

(Sprague FF -1 or equiv.) 
Cs-.05 Add., 200 v. capacitor 
Cs -.25 pfd., 400 v. capacitor 
Cs -.5 Aid., 200 v. metallized paper capacitor 
SRI, SRI -25 ma., 260 v. selenium rectifier 

(Radio Receptor 16Y1) 
Tr- Photoflash trans. 105/113/125 v. a.c. pri.; 

sec. charges up to 1030 Add. to 430 v. d.c. 
(Stancor P -6425) 

SO,- Polarized receptacle (Amphenol 80PC2F) 
SDI-Output socket (Cinch -Jones 5306AB) 
SOs- Receptacle (Cinch -Jones 2R2) 
SO,, SOI, SOe- Polarized receptacle (Amphenol 

61F1) 
PI- Polarized plug (Amphenol 80PC2M) 

Schematic of photoflash. Note that SO. 
used as either camera shutter connection 
ter. Mark SO,. with correct polarity. 

SMALL ALUMINUM BOX 

Pr -Plug for lamp (Cinch -Jones P306CC T) 
Ps- Polarized plug (Amphenol 61MP) 

rotary switch (ICA 1289) 
Ss- S.p.d.t. rotary switch (ICA 1287) 
PL, -NE.51 pilot light and holder (Dialco 

95410) 
P1s- 117 -volt pilot light 
B,-510 volt (440 v. under load) battery 

(Eveready #497 or Burgess U320) 
111-1C21 photo tube 
2- Shells (Amphenol 61 -61, see photo) 
1 -Case (Insuline "Fleximount" chassis 29444, 

cut to size) 
1 -100 watt /second, 430 volt flash tube 

(Sprague FA -100) 
I -Tube base -so- Edison adapter (Sprague 

FA -102) 1- Edison- to -a.c. outlet adapter 1- Reflector (Sprague FA -101) 

SO,. and SO -. are In parallel and may be 
or as receptacle for the photo slave adap- 
SO, is for the Edison- to -a.c. adapter. 

r 

lC0 0- =0 :_ -. :'G 

A 
Top view of main unit showing S and S_, 
with cap on P which is used for connec- 
tion to auxiliary high -voltage supply. Note 
that two 6- terminal output sockets, wired 
in parallel, are used. SO:,, also shown. 
is for shutter or slave adapter unit. 

(Far right) Front view of the auxiliary 
high -voltage d.c. power supply is shown. 

Lamp housing showing the photo slave , 
adapter plugged into the back receptacle 
(SO ), for use as a slave unit. Note how 
the 1C21 tube has been mounted atop a 
pair of back -to -back Amphenol socket shells. 

July, 1959 

change his facial expression a bit. 
A word about guide numbers. Guide 

numbers are exactly that. They are 
meant to be used as guides and will 
vary according to the type of equip- 
ment you are using and how you like 
your negatives -thin or contrast y. 

Care and forethought in building this 
unit will result in an electronic flash 
rivalling commercially made units in 
both appearance and compactness -to 
say nothing of performance. - 
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0 
ktb. 

The sound level instrument is plugged directly into the input 
jacks of an audio v.t.v.m. With the meter in this horizontal 

1 position, the operator, when standing behind the instrument, 
can conveniently manipulate the controls on the meter and can 
see meter face clearly. Sound unit front laces sound source. 

By HAROLD REED 

Here is how to eliminate 

guesswork in balancing your 

stereo system with this 

simple sound level meter 

used with an audio v.t.v.m. 
42 

THE device to be described in this 
article is designed as an accessory to 
an audio vacuum -tube voltmeter or 

a.c: d.c. voltohmmeter -the combina- 
tion converting the voltmeter into a 
sound -level indicator which provides 
visual indication of the acoustic output 
level from any loudspeaker. It is a 
valuable addition to the test equipment 
line -up of both audiophiles and techni- 
cians engaged in setting up stereophon- 
ic systems. The device was designed 
with low cost, compactness, and ease of 
operation as basic criteria. 

One of the most important considera- 
tions in a stereo setup is the balancing 
of the sound level from the two loud- 
speakers. The most favorable speaker 
locations in any particular room de- 
pend on the room acoustics and the 
sound level desired, as well as on the 
personal preferences of the listener. 
Trying to obtain the correct sound bal- 
ance by ear does not always give the 
best results as one is never quite sure 
that proper balance has been obtained. 

Circuit Description 

The schematic diagram of this v.t.- 
v.m. accessory is given in Fig. 1. A 
small 21" PM speaker is used as a 
microphone to pick up sound output 
from the stereo speakers. Its 3.2 -ohm 
voice coil works into transformer T,, a 

3.2:1000 -ohm unit. An impedance of 
1000 ohms is about right for the input 
circuit of the first transistor stage, V,. 
The audio signal is fed to the base of 
V, through capacitor C,. Proper bias 
and stabilization of the first transistor 
stage is provided by resistors R, and R,. 
Coupling to the base of the second 
stage, V,, is through capacitor C. and 
volume control R,. Bias and stability 
conditions are taken care of by the 
resistance of the volume control and R.. 
Audio output for the indicating meter 
is obtained through capacitor C. which 
is connected to the output terminals. 

Power for the circuit is supplied by a 
miniature 15 -volt battery. The minute 
power output from the small speaker - 
microphone is, therefore, amplified to 
a suitable level to provide a satisfac- 
tory reading on an a.c. vacuum -tube 
voltmeter. 

Construction 
The little device is assembled in a 

miniature 3" x 2%" x 1%" plastic speak- 
er baffle. This baffle was designed for 
use with the speaker selected for this 
application. 

A small piece of perforated Bakelite 
board, equipped with solder terminals, 
is used as a tie point for the various 
components. This board may be made 
from the Bakelite strips and the flea 
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clips that are readily available. The 
terminal board was fitted with two 
small home -made metal brackets which 
were soldered to the speaker frame- 
work. The transistors, resistors, and 
capacitors were soldered directly to the 
terminals as shown in one of the pho- 
tographs. The battery is connected to 
these same terminals with #16 insu- 
lated leads. The back of the speaker 
case fits snugly against the battery and 
this, together with the heavy wire 
leads, keeps the battery firmly in place. 
The tiny matching transformer is also 
soldered directly to the metal frame- 
work of the speaker. 

The small, slide -type power switch 
and miniature gain -control potentiom- 
eter are mounted on the back plate of 
the speaker baffle. This is convenient, 
since the device is normally used with 
the operator standing at the rear of the 
unit as will be described later. Flexible 
wire leads are used for connection to 
the gain control and power switch. 

The rear of the speaker is quite close 
to the back of the baffle and since the 
case is not designed for speaker mount- 
ing screws, a small piece of sponge rub- 
ber, about 14í" thick, was cemented to 
the back plate of the baffle and when 
screwed into place this holds the speak- 
er firmly in position. If desired, the 
speaker face may be cemented to the 
front of the baffle. The transistors, 
which probably won't have to be re- 
placed, and the battery may be re- 
moved without detaching the speaker 
from the case. 

Output connections are taken to two 
banana plugs attached to the bottom of 
the speaker case. These plugs are 
spaced %" apart so the device may be 
plugged directly into the input ter- 
minals of an audio v.t.v.m., as shown in 
the photograph. The baffle comes 

Front view of the sound level 
instrument. The banana plugs 
are at the bottom and the min- 
iature plug and jack, supplied 
with the speaker case, are at 
the top of the plug -in unit. 

Inside view of the sound level meter 

equipped with a built -in jack and mini- 
ature plug. This jack is connected in 
parallel with the banana plugs. By 
means of the miniature plug, the out- 
put may be fed to other type meters or 
to a tube or transistor power amplifier 
for other applications. 

Substitute Parts 

The constructor may build this de- 
vice using the parts given in the parts 
list; however, some readers may wish 
to substitute components from their 
"junk boxes." For instance, CK722 
transistors can be employed in place of 
the 2N107's without any circuit changes 
or 2N180 transistors may be used. The 
latter will provide higher gain than the 
other two types. 

Likewise, speakers with other voice- 

Rear view of the sound level 
Instrument. Note that the mini- 
ature volume control potenti- 
ometer and the slide -type pow- 
er switch are attached to the 
right of the back plate of unit. 

July, 1959 

with all important parts clearly labeled. 

coil impedances can be substituted by 
using a suitable matching transformer. 
Different transformers may be con- 
nected in the input circuit -the parts 
list suggesting only two of the avail- 
able units. An input impedance of 1000 
ohms is about right for feeding into the 
base of the first transistor stage. The 
author used the less expensive 3.2: 500 - 
ohm transformer, type TR -95, with 
satisfactory results. 

Further, any small speaker may be 
built into any suitable metal box or 
cabinet in place of the plastic baffle 
suggested. Other output connectors 
than the ones given may be substituted 
and coupling capacitors can be any 
value from 1 to 6 µfd. 

The unit shown was designed with 
both satisfactory results and low cost 
as objectives. The parts for the unit, 
as described, cost about $7.00. 

Operating Data 

It has been recommended that the 
speakers of a stereophonic system be 
placed about 8 feet apart. Also, it has 
been specified that the listening posi- 
tion be from 12 to 15 feet from the 
speakers and midway between them. 
Using these recommendations, the 
sound balance meter should be set up 
as shown in Fig. 2. It can be placed on 
a small table at the listening position. 
Due to space limitations it may not al- 
ways be possible to attain the "ideal" 
embodied in the recommendations, but 
irrespective of the physical arrange- 
ment, the important point concerning 
balance measurement is that the meas- 
uring device be placed at the listening 
location and oriented so that it is fac- 
ing toward the mid -position between 
the two speakers. 

Have the power switch, S,, off and 
the volume control, R., turned all the 
way down. Set the v.t.v.m. switch to 
the 0.3 -volt range. Feed the output of 
an audio oscillator, at 1000 cycles, to 
channel 1 of the stereo system. Adjust 
the volume control of this channel for 
moderate sound output from the chan- 
nel 1 speaker. Stand behind the sound 
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Stereo Sound Balance Meter 

CI R2 

JI 

C2 RS S PI 

P2 

R RB 

B Si 

L- 12,000 ohm, 1/2 w. res. 
Rs- 120,000 ohm, 1/2 r. res. 
Rs- 24,000 ohm, 1/2 r. res. 
R4- 10,000 ohm miniature pot 
Rs- 150,000 ohm, 1/2 w. res. 
R4-7300 ohm, 1/2 W. res. 
Cs-2 pfd., 6 r. elec. capacitor 
Cs, Cs-2 µíd., 15 r. elec. capacitor 
5s- S.p.s.t. slide switch 
Ji-2-conductor, open -circuit jack (included 

with speaker baffle) 

Fig. 1. Complete schematic 
diagram and parts listing for 
the sound level meter. Note 
that V1 and V. may be 
2N107's, C1C722's, or 2N180's. 
Parts are not critical and 
substitutes may be used. 

Pt, Ps- Banana plug 
Mic. -21/2" PM speaker, 3.2 ohm r.c. (used 

as microphone) 
Bs-15 -volt battery (Ereready #411 or Bur- 

gess U10) 
Ts- Transistor trans. 3.2 ohms to 1000 ohms 

(Argonne AR -138 or Lafayette TR -95, see 
text) 

Speaker Baffle-3" x 2s /s" x 11/4" speaker 
baffle (Lafayette MS -315) 

Vs, Vs- "p -n -p" transistor (G -E 2N107. See 
text for other types) 

level meter and throw the power 
switch on and adjust its volume control 
to obtain a suitable indication on the 
audio v.t.v.m. The v.t.v.m. may be 
switched to the 0.1 -volt range if neces- 
sary, depending, of course, on the sound 
level from the speaker. Mid -scale on 
the meter is a good reference point. 
Note this meter reading. 

Now, feed the oscillator output to 
channel 2 of the stereo system and 
again stand behind the sound level 
meter. Note the meter reading ob- 
tained from the channel 2 speaker. If 
it is higher than the reading noted 
when feeding the signal through chan- 
nel 1, decrease the gain control of chan- 
nel 2. Likewise, if the meter reading is 
lower, increase the gain control of 
channel 2. The purpose of this ad- 
justment is to obtain the same reading 
from both speakers. The volume con- 
trol of the sound -level unit should not 
be changed once it is adjusted for a ref- 
erence reading with the 1000 -cycle sig- 
nal being transmitted through the first 
channel. When comparing the levels 
from each channel, as indicated on the 
v.t.v.m., it is important that these read- 
ings be observed from the same posi- 
tion directly behind the sound -level de- 
vice, otherwise erroneous readings may 
result due to different sound -wave pat- 
terns reflected from the body of the 
operator when standing in different 
positions. This is a precaution to be 
taken when using any type of acoustic 
sound measuring instrument. 

Balance adjustment may also ge ac- 
complished by using an audio tone test 
record on the record player of the sys- 
tem or with a test signal from a mag- 
netic tape instead of the audio oscil- 
lator suggested previously. 

Another factor to be considered for 
favorable stereophonic listening is 
speaker phasing, that is, the speaker 
cones should move forward and back- 
ward in unison. A sound image occurs 
midway between the two speakers 
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when the sound level and audio fre- 
quency reproduced by them are identi- 
cal and the signals are in- phase. Out - 
of -phase speakers in the same room 
cause a certain amount of sound -wave 
cancellation and results in thin sound- 
ing, instead of full bass frequencies. 

Feeding the audio oscillator to the 
input of both channels of a stereo sys- 
tem and adjusting the channel gain 
controls for equal sound levels from 
each speaker, the effect of out -of -phase 
speakers was detected by the author on 
the sound balance meter. When the 
speakers were connected from out -of- 
phase to in -phase condition, the sound 
level increased 6 db as read on the db 
scale of the audio voltmeter. The best 
audio frequency for making this test is 
400 cycles since it provides the greatest 
change in the meter reading. These re- 
sults will vary with different installa- 
tions. The important point in any case 

Fig. 2. Here is the test setup em- 
ployed by the author for check- 
ing the balance of his system. 

SOUND BALANCE METER 

AT LISTENING POSITION 

Is to connect the speakers for maxi- 
mum indication on the meter. 

Another use for this sound -level de- 
vice is in comparing the efficiency of 
identical speakers. The speakers, in 
turn, are placed at a distance, say 5 
feet, from the sound -level instrument 
and the relative sound outputs noted on 
the meter. In making this test, each 
speaker must be placed successively in 
exactly the same position, the same fre- 
quency (400 or 1000 cycles) must be 
used, and the same signal level main- 
tained as read across each voice coil 
with a v.t.v.m. It is preferable to make 
this measurement with the speakers 
and test instrument in an open area as 
far as possible from surrounding ob- 
jects in order to minimize the effects 
of reflected sound waves. Also, it is 
necessary to stand in the same spot 
behind the sound -level meter, as previ- 
ously explained. 

The reader will now realize that this 
little instrument can be used for many 
relative sound -level measurements, 
both in comparison tests and in ascer- 
taining when a sound level has in- 
creased or decreased when altering 
certain environmental conditions. Be- 
sides its use as a sound -level device, it 
may be employed as a general purpose 
two -stage amplifier and can be worked 
into a vacuum -tube or transistor pow- 
er amplifier. 

It was mentioned previously that an 
a.c. -d.c. voltohmmeter could be used as 
the indicating meter. An RCA "Volt - 
Ohmyst" was tried and worked satis- 
factorily. Of course, it is not as sensi- 
tive as the audio v.t.v.m. but with the 
switch in the 1.5 -volt position and a 
higher sound -level output from the 
stereo loudspeaker, satisfactory bal- 
ance measurements were made. 

The life of the battery will be long 
since the total current drain is just 1.7 
milliamperes. -rgi- 

12 FT. 

8 FT 
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Is the Name Right? 
By WILLIAM LEONARD 

MANY THINGS have happened in 
the transition of TV service from 
the early days of "easy business" 

to the present era of tough and com- 
plex competition. With the steady 
broadening of the public's knowledge 
of TV tubes and circuitry, set owners 
are better able to appraise the value 
they get for their TV service dollars. 

New faces and new forces have en- 
tered the TV service picture since the 
days when the battle for consumer 
service dollars was waged almost en- 
tirely between service dealers -and 
their technicians launching out on their 
own. High on the list of new competi- 
tive forces are the drug stores, super- 
markets, and filling stations that now 
take a healthy slice of the service dol- 
lar with self -service tube testers. 

Following the pattern of other in- 
dustries that once mushroomed into 
tremendous size, many dealers fell by 
the wayside when normal economic 
forces started to work in TV service. 
As consumer electronic service gradu- 
ally shifts from the status of a tech- 
nical activity to its true economic role 
as a business, dealers who fail to keep 
in step with the changing tempo will 
find it very difficult to maintain a satis- 
factory volume of profitable business. 

Fortunately, thousands of independ- 
ent service dealers have re- oriented 
their activities to incorporate sound 
business practices in the management 
of their service shops. These dealers 
have learned to merchandise service. 
Through trial and error they have 
found the advertising and promotional 
methods which, in their areas, help 
them to maintain the volume of busi- 
ness they must have to operate profit- 
ably. 

From a merchandising standpoint, 
consumer service on electronic prod- 
ucts still offers some unusual and 
unique opportunities for the develop- 
ment of small businesses. Consider, for 
example, the extent of the market for 
electronic service. In every home there 
are at least two electronic devices that 
July. 1959 

To establish a desirable image and identification 
in customers' minds, careful choice is important. 

are in almost constant use. At one time 
or another, each of these devices will 
need service. Many electronic products, 
particularly radios and record chang- 
ers, are often set aside when they need 
service because the owner does not 
know who to call to service them. Many 
technicians on TV service calls have 
been astounded when a customer would 
ask: "Do you know anyone who can 
repair a radio set ?" In one case of 
record, a customer gave the TV tech- 
nician five radios to take back to the 
shop with him when he told her that 
his firm repaired them too. 

A few years ago, in a survey made in 
a fifty -block area in a midwestern city, 
it was found that fifteen per -cent of the 
people contacted had some type of 
electronic product they would like to 
have serviced. There were five small 
TV service shops scattered over this 
same fifty -block area. Less than 
twenty per -cent of the people inter- 
viewed knew of the existence of these 
five shops. The survey also indicated 
that one shop not located in the area -a shop that used a distinctive name 
and emblem and was aggressively pro- 
moted -was getting more service busi- 
ness from that area than all of the five 
shops that were located in it! 

The present general, basic weakness 
of TV service shops as business estab- 
lishments is the lack of a definite 
business personality for the activity as 
a whole. In appearance, electronic serv- 
ice shops are as different and varied as 
the faces of the owners. There is no 
widely used general characteristic in 
the appearance of service businesses to 
help the public quickly identify those 
that service TV, radio, and other elec- 
tronic devices. 

Looking back over the years, there 
was a time when gasoline stations were 
as varied in appearance as are the TV 
service shops of today. Down through 
the years, the transition in appearance 
has given the gasoline retailing indus- 
try a distinct personality that connotes 
efficiency, cleanliness, and service. 

Similar trends have been at work in 
practically all other basic retail and 
service establishments. What once were 
universally known as grocery stores are 
now called food marts or supermarkets 
to designate the broader range of prod- 
ucts they handle. While drug stores 
have clung tenaciously to their original 
name, the modern drug store is a com- 
bination of drug, novelty, hardware 
and camera businesses, topped off with 
a sandwich and ice cream bar. (And 
sometimes with a tube tester, too! - 
Ed.) In both cases, there is a rapid 
trend toward standardization in ap- 
pearance that makes for quick and easy 
identification. 

Independent electronic service shops, 
striving to maintain a dominant posi- 
tion in their multi -billion dollar mar- 
ket, should take a long and sharp look 
at the psychological advantages that 
could be gained by making it easier for 
the public to recognize their type of 
business. 

The second strong deterrent to the 
development of public confidence in the 
industry is the conglomeration of 
names by which service dealers identify 
their businesses. 

Every man who starts a business of 
his own naturally has a yen to proclaim 
his ownership of the enterprise. There 
are some, of course, who do instead 
adopt names they feel will create cus- 
tomer confidence. Given or first -name 
designations for an electronic service 
business may have a strong appeal to 
the technician who has labeled his 
establishment with his own first name 
or nickname, but they seldom ring a 
bell with the general public. A chap by 
the name of Mike may be a terrific 
technician but, when he hangs his 
name on a service business, he may be 
competing, in the public's mind, with 
"Mike's Tavern" or "Mike & Molly's 
Chili & Hot Dog Emporium." 

Obviously, with so many thousands 
of independently owned service shops 
active in the business, a dictionary of 

(Continued on page 108) 
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Recent 
Developments 

in 
Electronics 

New Electronic Range 
Electronic cooking for restaurants took another step 
toward realization recently when Raytheon intro- 
duced its new commercial -type "RadaRange" oven 
at a price tag 13 per -cent lower than the previous 
model. The new Mark III range will sell for $2595. 
The unit uses two a.c. magnetrons to produce the 
microwave energy that is used to cook food in a 
fraction of the time required by conventional 
methods. 

Battery- Powered Artificial Larynx 
This "Electro- Larynx" is a new hand -operated port- 
able instrument which artificially vibrates a column 
of air in the esophagus, from which normal speaking 
sounds can be produced. The instrument, developed 
by Kett Engineering Corp., Santa Monica, Calif., 
is intended as a speaking device for persons who 
have had their vocal cords removed. The unit is 
powered by a Gulton Industries rechargeable nickel - 
cadmium battery which can operate the instrument 
for an entire day. 

Original Neutrodyne now at 
Smithsonian 

The original Neutrod.) ne receRcr. recently accepted 
as part of the permanent exhibit at the Smithsonian 
Institution, is pictured below with its inventor, Alan 
Hazeltine. The circuit, popular in the 1920's, uses 
two neutralized triodes as r.f. amplifiers and re- 
flexed audio amplifiers. A grid -leak triode detector 
is the third tube. The antenna tuning coil and the 
two r.f. interstage coils are mounted at the 55- 
degree angle specified by the inventor to prevent 
magnetic feedback coupling. 

V 

Lightweight TV Camera 
This four -pound transistorized TV 
camera and twelve -pound battery - 
powered "backpack" TV transmit- 
ter have been developed by Dage 
Television to provide the military 
with completely automatic, light- 
weight equipment able to transmit 
live pictures from front lines or 
remote locations without cables or 
heavy power supplies. Range is ' 
mile. 
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Easy -to- Service TV Chassis 
The new RCA Victor "Thin Twin" portable TV chassis ap- 
pears to have been designed with the technician in mind. 
Shown here is a view of the chassis from the front with the 
picture tube removed. Work can also be done on the chassis 
without removing the tube. Printed boards are used on 
which component identification and interconnections are 
shown in white ink on the top side. 

Antennas Used to Track Satellites 
At the Chemical and Physical Research Laboratory of the 
Standard Oil Co. of Ohio, located in a Cleveland suburb, 
Finco antennas are playing a vital role in establishing or- 
bital patterns of "Sputnik," "Vanguard," and "Explorer" 
satellites. These antennas, coupled to sensitive receiving 
equipment, were able to easily follow the paths of the 
Russian "baby planet" and our own moon probes. 

Closed- Circuit TV 
for Transistor Research 

Closed- circuit television is being used by develop- 
ment engineers at the General Electric Electronics 
Laboratory to make transistor research faster, 
easier, and safer. By combining a closed- circuit TV 
camera and receiver with a special pulse- measuring 
oscilloscope, transistor evaluation and high -speed 
circuit development have been stepped -up by as 
much as 30 per -cent. 

Remote TV for Reactor 
A miniature television camera atop the loading face 
shield covering the core of the Sodium Reactor Ex- 
periment is adjusted by a technician of Atomics In- 
ternational. The camera is attached to an indexing 
ring which is centered over one of the fuel -element 
plugs. When the element moves through the ring, 
the television pickup is made. The tiny lights inside 
the ring provide illumination. The use of closed - 
circuit TV has enabled scientists to immediately de- 
termine the condition of fuel elements during trans- 
fer to the nuclear power reactor's core. 
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Replacement Problems: 
COILS & TRANSFORMERS 

By WALTER H. BUCHSBAUM / Audio, sync, deflection, peaking, i.f., r.f., and 
Television Consultant, ELECTRONICS WORLD power- supply inductors -how to handle them. 

THE ease with which deflection yokes, 
flyback transformers, and many 
other types of inductors found in TV 

receivers can be replaced depends on 
whether a suitable part can be obtained 
from the local distributor or whether 
the set manufacturer must be con- 
tacted. 

In the early days of TV servicing, 
most deflection yokes, flyback trans- 
formers, power transformers, and prac- 
tically all i.f. coils were special parts 
available only from the set manufac- 
turer. Today the replacement market 
is large enough so that manufacturers 
can design "universal" parts for use on 
several different makes of receiver. 
Furthermore, every jobber who carries 
a line of TV replacement parts also has 
catalogues, usually supplied by parts 
manufacturers, that show the correct 
"universal" replacement for each TV 
set make and model. Typical of this is 
the case of replacement flyback trans- 
formers. Several manufacturers fur- 
nish catalogues listing TV receivers by 
manufacturer, year, and model to- 
gether with the number of their recom- 
mended replacement flybacks, yokes, 
etc. 

Other inductances in the TV receiver 
are expressly designed for some special 
circuit or use unique mounting methods 
so that a direct replacement is not ob- 
tainable from local sources. Sometimes 
it may be possible to use a "universal" 
replacement, but then minor circuit 
changes may have to be made. This 
article will deal with the selection and 
installation of replacements for all 
types of inductances used in TV re- 
ceivers. The significant electrical and 
mechanical characteristics for specify- 
ing the correct "universal" replacement 
part will be discussed and hints given 
as to adjustment, alignment, and cir- 
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cuit changes that might be required as 
a result of the change. 

R.F. and I.F. Inductors 

These components are usually defec- 
tive either because they have open or 
shorted turns or because they are dam- 
aged mechanically. On some tuners the 
coils can be repaired. Occasionally i.f. 
coils can be carefully resoldered, but in 
many cases a complete replacement is 
necessary. Whenever a coil or trans- 
former in the tuner or i.f. section is re- 
placed, the complete alignment proce- 
dure for the entire section must be 
performed. This is an important con- 
sideration when determining the price 
for replacing a coil that is, in itself, 
relatively inexpensive. 

TV tuner coils: For switch -type tun- 
ers, it is sometimes necessary for the 
entire switch segment to be replaced, 
especially where mechanical damage is 
involved. Many jobbers now carry a 
complete line of replacement parts for 
widely used tuners but, if the TV set 
manufacturer uses his own tuner, a re- 
placement from the factory may be re- 
quired. Turret tuners such as the 
Standard Coil models, can be repaired 
with relative ease, especially since com- 
plete repair kits are now in jobbers' 
stocks. In many instances, it is possible 
to exchange the defective coil segment 
with that of an adjacent, unused chan- 
nel, which can then be aligned to the 
desired frequency. 

I.f. coils: A typical assortment of job- 
bers' coil replacements is sho ",m in 
Fig. 1. It includes traps, i.f. transform- 
ers, and even video peaking coils. In the 
case of single coils, the replacement 
problem is not serious since most of the 
replacement coils cover a wide enough 
tuning range and fit into a standard 
mounting. When a shielded coil is de- 

fective the problem is aggravated. The 
replacement coil must also be shielded 
and, if an exact duplicate is not avail- 
able, the unshielded unit may be 
mounted in the original shield can. This 
requires careful soldering and assem- 
bly. Single -tuned i.f. stn ̂ ,es are use 
ly loaded down by a grid or plate re- 
sistor which is designed to give the coil 
the cor rt broad -band response. 
sure that the over -all i.f. response curve 
is not altered by the new coil, otherwise 
the value of the loading resistor may 
have to be changed. 

I.!. transformers and traps: With 
these components tuning alone is not 
the determining factor, but the coup- 
ling between windings and the relative 
"Q" of each is very important. These 
parts are frequently mounted in shield 
cans. Unless the technician is very 
familiar with i.f. coil work, only an 
exact replacement part should be used 
for an i.f. transformer and trap com- 
bination. Replacements for the most 
popular TV receivers are carried by 
many distributors, but often the manu- 
facturer alone can supply the correct 
one. 

Audio i.f. (4.5 -mc.) components: Ex- 
cept for single coils used as sound i.f. 
loads, all other transformers, quad - 
rature and FM detector coils must 
be exact replacements, and again the 
jobber will have them for the most pop- 
ular TV models. 

R.f. chokes: Standard r.f. chokes are 
available at the local parts distributor 
to take care of practically every re- 
placement need. Open choke coils in 
the tuner or i.f. sections can be replaced 
by molded, standard chokes, provided 
the same inductance and current rating 
are involved. This latter requirement is 
especially important in the case of fila- 
ment chokes. These may look the same 
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as plate chokes, but their current rat- 
ing must be higher. 

Video Peaking Coils 

In general, peaking coils are standard 
items, wound over standard value re- 
sistors, and can easily be replaced from 
jobber stock. Occasionally a TV manu- 
facturer uses a special arrangement, 
such as winding the peaking coil over 
one end of the plate -load resistor, which 
may be a 4 -watt wire -wound type. 
When only the coil of such a combina- 
tion becomes defective, it can be re- 

Fig. 2. This flyback type. with pow- 
dered-iron core, is used in older sets. 

placed by a standard coil electrically 
connected in the same way, provided 
the inductance is the same. Similarly, 
when an exact duplicate of inductance 
and parallel resistance is not available 
in a single unit, a combination can be 
made up by using a correct -value peak- 
ing coil with a higher resistance and 
then shunting another resistor across 
the coil externally. If the parallel re- 
sistor is too high, ringing in the video 
amplifier can occur. 

Horiz. Oscillator Coils 
There are basically three types of 

horizontal oscillator and a.f.c. systems 
in use: the Synchrolock, found in 630 - 
type receivers, the Synchroguide (or 
pulse -width), and the "ringing- coil" 
circuit. Each of the first two basic cir- 
cuits uses a specific type of transform- 
er. The third type uses a single coil and 
capacitor resonant circuit. Unfortu- 
nately, different manufacturers using, 
for example, the same basic Synchro- 
guide circuit also use slightly different 
transformers and a variety of mechan- 
ical arrangements. The most widely 
used Synchroguide transformer is 
housed in a shield can like the one 
shown in Fig. 7. However, some sets, 
like certain Admiral and Zenith models, 
use the same circuit with the two coils 
mounted in the open, separately, on a 
special bracket at the rear of the chas- 
sis. When replacing horizontal- oscilla- 
tor coils, the technician must first be 
sure of the type of circuit used and then 
must determine whether the coils are 
standard units or not. 

Most Synchrolock circuits use a 
standard transformer and thus the re- 
placement available for the 630 -type 
TV set will usually be satisfactory. 
July, 1959 

Fig. I. A typical kit, available from jobbers, of r.f., U., and video 
peaking coils, traps, and transformers for one set manufacturer's line. 

These transformers are available from 
most local parts distributors who carry 
630 -type components. In the case of the 
Synchroguide or pulse -width trans- 
formers, mounting and the tuning ca- 
pacitors used externally may determine 
whether the correct replacement can 
be obtained from jobber stock or wheth- 
er the set manufacturer alone can sup- 
ply it. The technician will be helped 
in his decision by comparing the cir- 
cuit diagram of the defective set with 

Fig. 3. Open.frame transformer typical 
of those used in TV vertical circuits. 

Fig. 4. Standard, adjustable width 
and linearity coils look like this. 

that of some 1950 RCA models, which 
use the Synchroguide coils regarded as 
"standard." 

In replacing the single coil used in 
the "ringing- circuit" type of oscillator, 
it is usually possible to get a satisfac- 
tory substitute but it may be necessary 
to change the value of the tuning ca- 
pacitor in order to cover the correct 
frequency range. Any new capacitor 
introduced into the circuit should have 
the same temperature characteristic as 
the previous one. 

In addition to the three basic circuits 
just discussed, some of the more recent 
TV models use special coils in the hori- 
zontal- oscillator section and, although 
some of them are available from jobber 
stock, many will have to be ordered 
from the manufacturer. It is usually 
best to check with the local jobber first. 

Whenever the horizontal oscillator 
and a.f.c. coil is replaced, careful re- 
alignment should follow. This should 
be done with the oscilloscope and v.t.- 
v.m., in the case of a pulse -width cir- 
cuit, exactly as directed in the manu- 
facturer's service data. In determining 
the price for replacing a horizontal -os- 
cillator coil, the cost of such alignment 
should he figured in. 

Flyback Transformers 

This component is subject to a host 
of different defects and, since it can 
hardly ever be repaired, replacement is 
relatively frequent. For this reason, 
most transformer manufacturers offer 
a full line of replacements. One type is 
the so- called "universal" transformer 
which, although not a substitute for 
every flyback, can be connected to re- 
place a great many different models. 
Fig. 5 shows four different flyback 
transformers available with a variety 
of brackets so that they can be mounted 
in many different TV sets. 

It becomes apparent that these four 
transformers are capable of providing 
a wide variety of winding, terminal, 
and electrical- circuit combinations. For 
example, in some sets a voltage doubler 
is used, requiring two sets of filament 
windings. Some receivers use an auto - 
transformer. Some use a high- imped- 
ance deflection yoke; others a low - 
impedance yoke. Some use a grounded 
ferrite core; others either a floating 
core or else no core at all. Older sets 

49 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Fig. 5. These 4 flyback transformers highlight the variety available even with "universal" types to fit more than one set. 

use a lower "Q" transformer, such as 
the type shown in Fig. 2, drawing more 
d.c. power and having a powdered -iron 
core. Some have special windings for 
a.f.c. or a.g.c. or both. All in all, the 
best way to obtain the correct replace- 
ment transformer is to look up the TV 
receiver make and model in one of the 
replacement transformer catalogues 
and select the available unit that re- 
quires the least amount of circuit modi- 
fication. Even with no actual modifica- 
tion, quite a bit of rewiring and adjust- 
ment may be required. The success of 
the repair can hinge on the amount of 
care expended along these lines. Some 
points worthy of particular attention 
are: 

1. Rewire high -voltage rectifier tube 
filaments. Since arcing and corona 
most often occur at the rectifier socket, 
this rewiring must be done with ex- 
treme care to obtain smooth solder 
joints. Replace the anti -corona ring 
properly, clean off all rosin or dirt and, 
finally, coat the entire underside of the 
socket with a good anti -corona dope. 

2. Rewire the tube plate cap on the 
high -voltage rectifier. This, again, must 
be done with care to avoid sharp 
points. The entire high -voltage rewir- 
ing is often messy and complicated be- 
cause of the socket arrangement, the 
connections to the high -voltage capaci- 
tor, and the lead going to the CRT. 

Rewire deflection yoke leads and 
other circuit leads. This, again, must 
be done carefully because there is al- 
ways a chance of damaging the fine 
wires going from the transformer wind- 
ings to the terminals. All leads must be 
dressed away from the high -voltage 
windings and the other high -voltage 
points. It is worthwhile to spend a little 
extra time on this job and avoid future 
corona or arcing troubles. 

4. Re- adjustment of the width, line- 
arity, and even horizontal -oscillator 
coils is usually advisable in addition to 
setting the drive control. Occasionally 
it seems that these controls do not have 
sufficient range with the new flyback 
transformer and then minor circuit 
changes are indicated. Most technicians 
are familiar with the trick of using a 
.02 to 0.1 µf. capacitor across the width 
coil to get a wider picture. In some in- 
stances, the width coil is omitted en- 
tirely. When the grid drive cannot be 
reduced sufficiently with the drive con- 
trol, a series 33,000 -ohm resistor in the 
output -amplifier grid lead should re- 
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Fig. 6. Typical yoke for 90° or less. 

Fig. 7. Shielded Synchroguide xformer. 

Fig. 8. Typical coil for EM focus. It 

may be chosen by CRT type number. 

duce the drive sufficiently without dis- 
torting the picture. 

5. On some of the "universal" re- 
placement flyback transformers, a 
number of different taps are provided 
to allow variations in width, high - 
voltage, and feedback to the horizontal 
a.f.c. circuit. Experimentation may be 
required to obtain the best combina- 
tion, but one should realize that, as the 
high voltage is increased, less width 
will be available on the screen and vice 
versa. The complexity and possible 
troubles which are often part of a fly- 
back installation job must be figured 
into the price you quote your customer. 

Yokes and Output Coils 

As in the case of flyback transform- 
ers, most parts distributors carry a line 
of replacement deflection yokes and a 
listing is also available to indicate 
which yoke type will fit with which 
transformer and which TV receiver 
model. A typical replacement yoke is 
shown in Fig. 6. In some instances the 
types of deflection yokes available as 
replacements may not be listed for a 
particular receiver. Yet, if the impor- 
tant characteristics are known, a good 
replacement can be selected from 
among standard yokes. A simple way 
of selecting a replacement yoke would 
be to look up the flyback transformer 
in a catalogue and then look for the 
yoke recommended by the transformer 
manufacturer to go with this flyback. 
One must make sure that the deflec- 
tion angle of the picture tube and the 
length of the defective yoke are the 
same as the replacement. To help de- 
termine the correct yoke, we note the 
most important characteristics: 

1. Inductance of horizontal and ver- 
tical coils; 2. yoke core material (pow- 
dered iron, ferrite, Hypersil, etc.); 3. 
deflection angle; 4. length of yoke 
(front to back) and inside diameter; 
and 5. type of winding (cosine, modified 
cosine, linear). 

To replace width and linearity coils 
is usually no great problem. Standard 
inductance values, as for the coil shown 
in Fig. 4, for both types of coils, are 
available at parts distributors. Such 
special combinations as width coils 
with a.g.c windings are also carried in 
stock. 

A few TV receivers of earlier vintage 
used tapped width coils and their re- 
placements may have to be obtained 

(Continued on page 100) 
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Troubleshooters' Guide 

Buzz in sound. Loudness of 
buzz decreases when bright- 
ness control setting is re- 
duced. 

Buzz in sound. Loudness of 
buzz is unaffected by bright- 
ness control setting. 

Blooming (increase in pic- 
ture size, defocusing, re- 
duction in brightness) takes 
place when brightness con- 
trol setting is advanced be- 
yond certain point. 

Picture end raster bright- 
ness are excessive and can- 
not be reduced by turning 
brightness control counter- 
clockwise. 

Picture contrast inuffi- 
cient. Brightness of picture 
and raster is below normal. 
Normal black tones are not 
obtainable at any contrast 
control setting. 

Horizontal tearing, critical 
vertical hold, vertical jitter, 
other sync symptoms. 

Sound is weak at all chan- 
nel settings. 

Picture and raster require 
relatively long time to come 
on. Picture contrast slowly 
increases to maximum. 

Intermittent picture and 
raster. 

Intermittent picture and 
raster. 

Buzz stops when CRT sec- 
ond anode lead is discon- 
nected. 

Buzz disappears when con- 
trast setting is reduced. 
Picture contrast is unsatis- 
factory at normal contrast 
control setting 

Voltage test between dis- 
connected CRT 2nd anode 
lead and ground shows high 
voltage is mal st all 
bright nee control settings. 

CRT grid- cathode voltage 
is positive or insufficiently 
negative at all brightness 
control settings with CRT 
in socket: voltage between 
CRT grid -cathode socket 
contacts can be made neg- 
ative by adjusting bright- 
ness control when CRT is 
withdrawn from socket. 

Scope check at output of 
video amplifier shows video 
signal amplitude is nor- 
mal. 

Setting of brightness con- 
trol affects onset of symp- 
toms. Scope check le 
sync compression at CRT 
grid with CRT in its socket : 

signal becomes normal 
when CRT is withdrawn. 

Sound volume inc aaaaaa 
when CRT is removed from 
socket. 

Picture may have silvery 
appearance. 

CRT heater does not light 
when symptoms appear. 

CRT heater remains lit 
when screen goes dark. 
High voltage stays normal. 
Tapping neck of CRT re- 
stores picture or raster to 
normal or uses multiple 
bars to be seen. 

Imperfect or open aquadag- 
to- ground connection. 

Weak CRT. {Buzz occurs be- 
cause excessive contrast setting 
causes video amplifier to be 
over -driven.) 

Gassy CRT or leakage between 
CRT electrodes. 

Leakage between CRT control 
grid and another electrode. 

CRT emission is low or tube is 
gassy. 

Grid -cathode leakage or exces- 
sive gas content. 

Gassy CRT is loading down low - 
voltage power supply. 

Defective CRT. 

CRT heater wires are not prop- 
erly soldered to base. 

Short between CRT electrodes. 

Visual inspection will re- 
veal poor connection be- 
tween aquadag and 
grounding spring. 

Scope check at output of 
video amplifier will 1 

normal amplitude of video 
signal at normal contrast 
control settings. Substi- 
tute new CRT as final test. 

Gas test: Check for posi- 
tive CRT grid -to- cathode 
voltage just after CRT has 
been disconnected. Leak- 
age test: If resistance 
checks don't 

e 
1 leak- 

age, test supply voltages 
to CRT socket with CRT 
both in and out of circuit. 
If voltages become abnor- 
mal only when CRT is in 
socket and no circuit trou- 
ble can be found, leakage 
is indicated. 

Make resistance checks at 
1000- megohm range of v. 
t.v.m. between CRT grid 
and other electrodes while 
tube is still warm. 

Check all CRT electrode 
voltages; check ion mag- 
net setting; try new ion 
magnet. If above proce- 
dures reveal no defect, 
check CRT by ubstitu- 
tion. 

Make tests for gas and 
leakage as described for 
"Blooming" symptoms. 

"B +" supply to and 
stages rises considerably 
when CRT is removed 
from its socket. Tests show 
coupling capacitor to CRT 
grid is not leaky. 

Scope check will show 
video signal input to CRT 
has normal am plitude end 
CRT electrode voltages 
are correct at time when 

i ure contrast has not picture 
become normal. 

Make sure heater socket 
contacts are not defective 
by taking filament supply 
voltage readings from top 
of socket while tapping 
the socket gently. If volt- 
age stays normal, "sweat" 
heater pins on CRT with 
soldering iron; symptoms 
should disappear or im- 
Pprove 

if source of trouble 
ies 

Substitute CRT known to 
be good. 

Improve connection 
aquadag -to- ground. 

Replace CRT 

Replace CRT 

Replace CRT 

Replace CRT. 

Replace CRT. 

Replace CRT. 

Replace CRT. 

Resolder CRT heater 
pins carefully. 

Replace CRT. 
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CODES CHART 
D OR V.C. 
-GRN. 

D. OR V.C. 
IIJL 

GRN. 
D OR 

TEL 

ui UENCY 
)0R DIODE - GRN. 

VIOLET 
OR 

RN. -BLK. - WHITE 
1 OR PLR 

COLOR CIRCUITS 

BLACK GROUNDS 
BROWN FILAMENTS. 

HEATERS 
RED B -PLC'S 
ORANGE SCREEN GRIDS 
YELLOW CATHODES 
GREEN CONTROL GRIDS 
BLUE PLATES 
VIOLET 
CRAY A.C. LINES 
WHITE OFF- GROUND 

RETURNS 

ITROL TAPERS ei 11. -1_I_ 
/AM'/,_ 

411P'__ .'- ___ I___ 
60 

ISE ROTATION 
70 50 90 I 

RIGHT (CW) TERM. 

Right -Hand Modified -Log- Reverse of 4 

Modified -Log (40% R @ Cntr) -Vol. Cont., Ant. 
Shunt, Bias Cont. 

StraightLine with Slow Changes at Ends -Tone Control 

Tapped -Log -Tone Control with Bass Compensation 

TTON 

.plier 
Significant 

.1 Figures 

Idered side) 

THROUGH 

Significant 
I Figures 

- Multiplier 
-Tolerance 

_Temperature 
Coefficient 

ELECTRONICS WOLD: 
Formerly 

RESISTORS 

AXIAL LEADS 

ist l Significant \ 2nd Figures 

Multi plier 
Tolerance 

Brown Bodies -Insulated. 

Black Bodies -Non -Insulated. 

Wire -wound -1st digit band 
double width. 

RADIAL LEADS 

1st Significant 

2nd I Figures 

Multiplier 
Tolerance 

1st \ Significant 
2nd) Figures 

Multiplier 
Tolerance 

COLOR 
BLACK 
BROWN 
RED 
ORANGE 
YELLOW 
GREEN 
BLUE 
VIOLET 
GRAY 
WHITE 
GOLD 
SILVER 
NO COLOR 

RESISTANCE IN OHMS 

DIGIT MULTIPLIER TOLERAN 

10 

z2u'; 
!1 % 

2 100 

3 1000 -3% 
4 10,000 CMV 
5 100,000 ±5% (EIA Alternate) 
0 1,000,000 -0r 

10,000,000 m12 1/2% 
s .01 (EIA Alternate) ±30 % 
9 .1 (EIA Alternate) ±10% (EIA Alternate) 

.1 (JAN and EIA Preferred) ^o (JAN and EIA Pref.) 

.01 (JAN and EIA Preferred) -10% (JAN and EIA Pref.) 
±20% 

GMV = guarani ed minimum salue. or -0 + 1005 tolerance. 
z3 %, G %, 12 1/ %. and 30% are ASA 40, 20. 10, and 5 step tolerances. 

CAPACITY IN !%U FD. 

COLD It DIGIT MULTI- 
PLIER 

TOI,EIìANCF. 
U. FD. Over 

10 11) 

III. AI'K 0 T2.0 tyly ND. !2050 
BROWN 10 -±0.1 ILIyFD. -.LI% 
RED 100 -_25u 

ORANGE 1000 rt'J.S% 
l'F:LI.OW 10.00n 
GREEN ±-0.5 Iyly F'I). -±5% 
BLUE 6 

VIOLET 
GRAY 3 

1 

-_n.25µµ PD. 
WHITE .1 -±-1.11IyuF'1). xtn5 
SILVER 
GOLD 

TEMPERATURE 
COEFFICIENT 

PPM/°C 

01N 1'O1 
-33(57033) 
-75(5075) 
-150( N150) 
-220( N220) 
-330(N330) 
-470INGO) 
-7501 N750) 
+ 30(I'030) 
General Purpose 
Bypass A Coupling 
+100 (P100. JAN) 

0.0 -1 
-lo 

1.0 -100 
1.5 -1000 
2.2 -10.000 
3.3 +1 
4.7 +10 
7.5 +100 

+1000 
+10.000 

PRINTED VALUE 

Temperature Coefficient 

Capacity 

Tolerance 

C 

1< 

al 

'l 
-=% 

.n% 

COPYRIGHT 1959 ZIFF -DAVIS PUBLISHING COMPANY. ALL RIGHTS RESERVED. 
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PAPER CAPACITORS 

CAPACITY IN lAU. FD. 

001.011 )101T MULTI- TOLERANCE 
1'L)6ß 

BLACK 
BROWN 
BED 
ORANGE 
YELLOW 
GREEN 
BLUE 
VIOLET 
GRAY 
WII ITE 
COLlI 
.U.V ER 
NO COLOR 

100 
1000 
10.000 
100.000 
1,000,000 

5% 

10% 

20% 

MOLDED TUBULAR 

1st \ Significant 
2nd J Figures 

Multiplier 
Tolerance 

Outer Foil. (May 

be on either end.) 

Add two zeros to 
voltage figures. One 

band indicates 
voltage ratings 
under 1000 volts. 

nd 
Significant 

1st 
Voltage 
Figures 

MOLDED FLAT (COMMERCIAL CODE) MOLDED FLAT (JAN CODE) 

1st \ Significant 
2nd J Figures 
Voltage 

Multiplier 

ack or Brown Body 

Silver 
1st Significant 
2nd J Figures 

MICA CAPACITORS 

Multiplier 
Tolerance 
Charactr- =t -- 

CAPACITY IN1L(LFD. 

COLOR UWEEIHM=1 
BLACK 0 1 20% A 
BROW :N 1 10 1% B 
RED 2 RIO 2% C 
ORANGE a 1000 3% D 
YELLOW a 10.000 E 
GREEN 5 %(EIA) FIJAN) 
BLUE. 0 G(JAN) 
VIOLET - 
GRAY 8 IIEL\. 
WRITE 9 JIEI,s 
GOLD .1 5 %IJAN) 
-411 VER 01 In ̂ , 

'or ± .0 A A '0., whichever Is greater. 
Wei: lb- allons if design Involving Q factor.. 

temperature oreficieut. , and production tent requirements. 
Al) axial lea I mica capant Ira have a voltage rating of 300. 500. or j Ifni rotts. 

MOLDED FLAT 

White (EIA) Black (JAN) 

1st) Significant 
2nd Figures 

Multiplier 
Tolerance 

Class or Characteristic 

BUTTON SILVER 

1st 
(when 
pplicable) Sig. 

2nd (or 1st) 
Fig. 

3rd (or 2nd) 
Multiplier 
Tolerance 
Class 

STAND -OFF 

ist Significant 
2nd 1 Figures 
Multiplier 
Tolerance 

Temperature 
Coefficient 

HIGH CAPACITY TUBULAR 

C 
- 1st l Significant 

\ 2nd I Figures 
\ Multi plier 

Tolerance 

Voltage 
(Optional) 

TEMPERATURE COMPENSATING 
TUBULAR 

1st \ Significant 
2nd Figures 
Multi plier 
Tolerance 

Temperature 
Coefficient 

EXTENDED RANGE T.C. TUBULAR 
1st Significant 
2nd Figures 
Multiplier 
Tolerance 

Temp. 
Coeff. Multiplier White Ban 

T. C. Significant Figure (Distinguishes capacitor from resistor) 

COLOR 

BLR. Q 
PRI. 

BLK.-' 

RS= 
AUDIO 

PLATE GRI TEL 

RECT. FIL. BLUES TEL. BLUE 
TEL 
RED GN 

RED-4 
RED-TEL. 1LV, SEC. II 

RED 
GRN. 

GRN. TEL FIL. nl 
oRN 
BRN. 

URN. -TEL. FIL. :2 
BRN 

SLATE 
SLATE -TEL FIL. :3 

SLATE 

BLUE OR 
BRN. PLATE GRa 

INTERMEDIATE FRE 

PLATE G11 l 

BLUE1 T 
RED 

R-1- CN 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

v.VITCH 
0 10 20 

LEFT (CCW) TERM. 

RESISTANCE CO 

1 Linear -TV Rcvr. Uses 

0 40 50 
PERCENT CLOCK 

5 

2 Semi -Log (10% R @ Cntr) -Audio Volume or Tone 6 

3 Right -Hand Semi -Log - Reverse of 2 7 

4 Modified -Log (20% R @ Cntr) -Audio Volume or Tone 8 

MOLDED- INSULATED AXIAL LEAD 

1st Significant 
2nd ) Figures 

Multiplier 
Tolerance 

Temperature 
Coefficient 

MOLDED 
Using Standard Resistor Color Code 

Ist Significant 
2nd Figures 

Multiplier 
Tolerance 

ERAMIC CA 

DISC (5 -DOT SYSTEM) 

-1st \ Significant 
-2nd J Figures 

Multiplier 
_ Tolerance 

Temperature 
Coefficient 

DISC (3 -DOT SYSTEM) 

1st \ Significant 
2nd J Figures 
Multiplier 

BU 

Mult 
2nd 
1st 

(Viewed from sc 

FEEC 

1st ) 

2nd 
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to CRT Defects 

Picture reduced in size ver- 
tically and horizontally. 

No raster. 

Dim picture and raster. 

Poor interlace. 

Negative picture. Pis i neg- 
ative on all channls, at all 
settings of .g.e. and con- 
trast controls: or pi: goes 
negative when brightness) 
or contrast control setting 
is advanced. 

Distorted picture and ras- 
ter. (CRT is all -glass type.) 
Edges of raster are irregu- 
larly shaped. 

Fussy picture. 

Thin, dark vertical bar in 
picture and raster. Bar has 
ragged edges. 

Picture and raster sides ere 
distorted. Sides of picture 
and raster are irregularly 
shaped. 

Picture brightness below 
normal : pis may look light- 
ly smeary. Some parts of 
the picture may be dimmer 
than others. 

Sides of picture and cuter 
have ragged edges. 

Broad horizontal dark and 
light hum ban are sen in 
picture and raster. 

By SOL HELLER 

Sweep signals have correct 
amplitudes. High voltage 
is normal. 

Moving ion magnet far 
back on the tube base caus- 
es part of raster to become 
visible. 

Optimum brightness is ob- 
tained only when ion mag- 
net is positioned much 
closer to base of CRT than 
it normally i. High voltage 
is normal. 

Symptoms are affected by 
brightness control setting. 

Piz 
r 

negative when 
one side of transmission 
line is disconnected. If pi: 
is positive at some ontrol 
settings, brightness and 
contrast are below normal. 

Re- adjusting linearity and 
size controls does not elim- 
inate distortion symptoms. 

Focus system adjustments 
do not eliminata fussiness. 

Purplish glow, faint hiss- 
ing sound. in vicinity of 
aquadag grounding spring. 

Distortion cannot be re- 
duced by re- adjustment of 
linearity and width con- 
trols. 

Visual inspection of exter- 
nal screen surface shows 
dirt. 

Faint sizzling sounds are 
audible in vicinity of CRT. 

Bars are seen in raster even 
when video amplifier is re- 
moved or its output short- 
ed to ground through .1- 
pfd. capacitor. Scope check 
reveals substantial 60 -cps 
hum voltage between CRT 
cathode and ground or grid 
end ground. Hum signal 
disappears when CRT is re- 
moved from its socket. 

Gassy CRT. 

Handy chart for the TV technician that 

spots faults originating in picture tube. 

Electron gun in CRT is improp- 
erly positioned. 

Low mission in CRT. 

Poor contact between CRT 
aquadag and grounding spring. 

Picture tube is gassy. 

Magnetic field is near CRT. 

Defective CRT. 

Corona at aquadag -to- ground 
connection. 

Magnetized (mtal-cone) CRT. 

Dirt on CRT face, possibly du 
to its attraction by high elec- 
trostatic charge on tube sur 
face. 

Arcing between external aqua- 
dag coating and ground in glue 
CRT. due to imperfect contact 
between aquadag and ground- 
ing spring. 

Cathode -h or heater -grid 
leakage. 

Make gas check as de- 
scribed for "Blooming" 
symptom. Substitute 
CRT known to be good. 

Substitute CRT known to 
be good. 

Substitute CRT known to 
be good, if all CRT lec- 
trode voltages (including 
CRT grid- cathode volt- 
age) check normal. 

Visual inspection will re- 
veal defect. 

Scope -check polarity of 
video signal at input of 
CRT. It should be positive 
if video signal is applied 
to cathode, negative if it 
is applied to grid (assum- 
ing scope does not invert 
the signal). 

Check for presence of PM 
speaker or other magnetic 
object near CRT. 

Apply 400 -cps signal from 
audio signal generator to 
input of CRT. Keep gen- 
erator output fairly low. 
If black and white bars 
seen on CRT are not sharp 
and distinct, try another 
CRT. 

Visual inspection will re- 
veal the trouble. 

(A) Rotate yoke. If area of 
distortion does not rotate 
along with rest of picture. 
CRT is probably magnet- 
ized. (B) With receiver 

off. m mall 
pocket compass n 

parts of metal e 
If deflection of needle to- 
ward cone 

ccurs 
at any 

time, cone eection at 
which needle points is 
magnetized. 

Wipe screen surface. 

Note whether symptoms 
disappear when aquadag- 
to- ground connection is 
improved. 

(A) Check resistance be- 
tween suspect electrodes. 
(B) Feed CRT heaters from 
ungrounded filament 
transformers: see if symp- 
tome disappear. 

Replace CRT. 

Replace CRT. 

Replace CRT. 

Improve aquadag -to- 
ground connection. 

Replace CRT. 

Remove magnet from 
vicinity of CRT. 

Replace CRT. 

Improve aquadag -to- 
ground connection. 

Connect unshielded fil- 
ter choke in series with 
10 -watt light bulb 
across 117 -volt line. 
Pau flat id of choke 
back and forth over 
magnetized area of cone 
for 30 c. Move choke 

1 feet from cone 
before disconnecting 
choke and bulb from 
power source. . Repeat 
procedure if necessary. 

Clean CRT face with 
soft. lintleu cloth and 
plain lukewarm water. 
Disconnect high-volt- 
age lead and discharge 
CRT 2nd node con- 
nection to ground be- 
fore cleaning face, to 
avoid chock. 

Improve connection by 
increasing tension of 
grounding spring or 

diffeconnecting 
spring to 

rent part of aqua- 
dag, if aquadag has 
been worn way at 
original point of con- 
tact. 

(A) Install a separate 
heater tranformr for 
CRT if procedure (B) 
at left eliminates symp- 
toms. (B) Replace CRT. 
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The Summer Slump: An Appraisal 
Is it really a short -term dip? u I 
expedients or are long -term correctives required? 

MENTION the warm- weather busi- 
ness drop -off to thoughtful service 
dealers nowadays and the auto- 

matic nod of agreement you would get 
a few years ago is not quite as likely 
to be forthcoming. The phenomenon 
in question, for which new miracle 
cures are suggested every year, is too 
complex to be dismissed with a simple 
phrase like "summer slump." Since a 
backache cannot be cured with cough 
syrup, it is well to consider the nature 
of the complaint before prescribing 
treatment. 

A sampling of service dealers reveals 
a wide range of opinion concerning the 
slow -down, including one extremist 
view that there is no such thing. Fur- 
thermore, adherents to this judgment 
feel that the entire concept is a harm- 
ful deception. To a degree, geography 
may account for seasonal differences. 
A dealer near a summer resort, where 
the population rises during the warm 
months, may do better during this 
period. Yet many dealers who reject 
the summer -slump philosophy are not 
affected by this reverse trend. 

The bar graph below approximates 
one widespread view of the service 
business year. Dissenters say that this 
is just an example of how accurate 
data may be given the wrong inter- 
pretation. Extend each vertical bar 
on the graph downward to about three 
inches below the page, they claim, and 
you will get a truer perspective. We 
then see that, variation notwithstand- 
ing, the difference between any two 
months is not great, with the exception 
of three or four months after the sum- 
mer. In effect, instead of a two -month 
slump, there is a rather uniform year - 
round trend, interrupted by a deluding 
peak for three or four months. 

From this conclusion, some have 
gone on to a negative, passive attitude. 
While we do not endorse it, it must be 
considered. The trouble with many 
service businesses, this view holds, is 

FEB. 

JAN. 

Jdy, 1959 

MAR. 

APR. MAY 

NE 

that wishful thinking overrides judg- 
ment. The dealer tells himself that 
this peak is his "normal" business peri- 
od, then pegs the size of his operation 
on it. When things settle down, he 
finds he is over his head. The only 
sensible solution, they claim, is to cut 
down the scope of the operation to a 
more realistic level, foregoing the dan- 
ger of counting on artificial, unwork- 
able business stimulants. 

This approach has merit to the ex- 
tent that it urges caution and a sense 
of perspective in evaluating one's 
situation realistically. The "stand -pat" 
conclusion will not, however, be ac- 
ceptible to go- getters. One helpful 
point it suggests is that the type of 
stimulation needed is not necessarily 
only of the short -term, summer -month 
variety. Year -round stabilizers must 
be considered too. 

Asked what innovations he uses for 
drumming up business, one dealer an- 
swered, "I don't use gimmicks; I just 
push like the devil." He hasn't found 
much help in the inspired suggestions 
concerning new things to service. For 
example, working on air- conditioning 
or refrigeration equipment is a good 
idea in theory, but he has found that, 
for an operation of his modest propor- 
tions, more modification of his busi- 
ness structure would be required than 
the potential benefits warrant. Be- 
sides, he feels that there is a great deal 
of consumer resistance to be overcome. 
The public has come to associate the 
refrigerator and the air conditioner 
with another type of technician. 

In lieu of entering another field of 
endeavor, he intensifies his use of 
proven techniques. His mailing list 
will get heavier- than -usual use. He 
may run an extra ad or two in the 
local newspaper. His shop window will 
get spruced up with an overhaul that 
includes some prominent signs. In all 
three of these media, he pushes such 
themes as battery sales, overhauls of 

Y 

A 

OCT. 

NOV. 

DEC 

portable receivers, special- inducement 
checkups on TV receivers and anten- 
nas. ("Now's the time to make sure 
you're in shape for a full season of fall 
viewing. Don't wait and miss out on 
the season's opening shows because 
you need service when our shop is 
jammed. Take advantage of our warm - 
weather special, etc.") 

In some localities, marine electronic 
service is an effective counter -agent 
for a business dip. Once regarded as 
limited to a few areas, the phenomenal 
growth of hobby boating has changed 
things. In addition to the coastal areas, 
there are many inland portions near 
bodies of water now involved. The best 
approach for obtaining this work is 
roughly parallel to that which has 
proved successful with automobile ra- 
dios. Working through or with those 
who sell or service the boats them- 
selves is the most practical means of 
entry. Even for the hobbyist, electronic 
boating gear is becoming increasingly 
important. Marine radios, direction 
finders, and related devices are boom- 
ing. Widely available converters for 
supplying 117 -volt a.c. on board have 
resulted in the installation of TV re- 
ceivers and hi -fi gear on many pleasure 
craft. 

When we speak of year -round stabi- 
lizers, we are simply using another 
phrase to cover an area that has been 
loosely described as "diversified serv- 
icing" or "industrial service." One of 
the most promising of these is 2 -way 
mobile radio, on several counts. To be- 
gin with, the field is widespread and 
still growing. Since users of mobile 
communications systems operate on a 
year -round basis, there is little sea- 
sonal fluctuation if any. Furthermore, 
many manufacturers of the equipment 
used, aware of the service and main- 
tenance problems, are disposed to co- 
operate with independent electronic 
technicians and dealers. They will 

(Continued on page 133) 
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The "Safari' with hood open ready for 
use. Sloping glass is beam splitter. 

IT IS MORE than a year since design- 
ers have proved, with working 
models, that the battery- operated, 

transistorized, portable TV receiver is 
other than a theoretical possibility. 
Even so, the prevalent attitude was 
that mass production and sale at ac- 
ceptable prices was some time off. For 
approximately $250 -in range with the 
price of many conventional sets -you 
can buy the Philco "Safari" today. 

Before you say, "Who cares? A port- 
able TV set is no good unless it pro- 
vides the same versatility and con- 
venience that one can get out of a 
portable radio," look at the facts. The 
entire receiver is less than 16 inches 
tall (its maximum dimension) and 
weighs no more than 15 lbs. with its 
battery. The latter, a rechargeable 
alkaline unit that will run the set for 
about 4 hours on one charge and has 
a total life up to about 100 hours, may 
be replaced for about $5. As to size, 
weight, and battery -replacement cost, 
then, the "Safari" compares with some 
of the better, tube -operated portable 
radios now in use. 

As to sensitivity, pictures of good 
quality have been demonstrated on the 
second floor of a 30- story, steel -frame 
building and in an airplane using only 
the built -in telescoping whip as an 
antenna. Philco guarantees the set 
will work as well as any other portable 
in any location where such a receiver 

56 

You Can Buy This 
Transistorized TV 

Battery -powered, light, and small -but with a big 
picture usable outdoors -the set's a true portable. 

will operate. In addition to this, a pic- 
ture of good size (derived from a small 
CRT) can be viewed in sunlight with- 
out being washed out. Yes. you can 
take it on a picnic if you're within rea- 
sonable range of a transmitter. You 
can also plug it into an a.c. outlet at 
home or in the office. 

Using 21 transistors and a number of 
diodes, the set's circuits are surprising- 
ly similar to those found in tube TV 
designs. One of the most distinctive 
features is non -electronic -the means 
for obtaining a picture of good size 
with a small CRT. The latter produces 
a direct image with a diagonal meas- 
urement of approximately 2 inches. 
An interesting optical system converts 
this to a reflected, magnified, light - 
shielded image whose apparent size is 
about that associated with a 14 -inch 
rectangular tube. 

The CRT is mounted facing upward 
(Fig. 1) in a darkened chamber, pro- 
jecting light against a sheet of glass 
(the beam splitter) set at an angle. 
The surface of this glass that faces the 
tube is aluminum coated, reflecting 
72 per -cent of the picture tube's light 
output onto the concave mirror. At the 

EYE 

--` 

Fig. 1. The optical system magnifies a 
2 -inch picture. brightly. up to 8 times. 

Fig. 2. Novel noise -switch stage and 
separator triode maintain stable sync. 

SYNC SEPARAU:P 
7569 

ROUT NETWORK 
FROM VIDEO - 
OUTPUT COLLECTOR 

VIDEO 

OUTPUT 

IN60 A 

07K 

.33 

330 

25536 

i 

TO ROR12 
AND VERT 
OSCILLATORS 

NOISE 
SWITCH 

-6V 
1000 
YME 

same time, the viewer can look 
through this partially transparent pan- 
el, as shown in Fig. 1, at the scene pro- 
jected onto the magnifying mirror. A 
good deal of the light output to the 
viewer is dissipated by the filtering 
action of the coated glass panel, but 
this is compensated by the use of a 
high- brightness CRT. Despite its small 
size, 10,000 volts is applied to the 
second anode. 

Apparent image size and viewing 
distance are both greater than seems 
physically possible. At a distance 
of about four feet, there is eight times 
magnification, filling the opening in 
the set, with the apparent image -as 
in the case of any object viewed 
through a mirror -falling several feet 
in back of the set. 

As to the picture tube, it is a mag- 
net i c a 11 y deflected, electrostatically 
focused unit. A narrow deflection angle 
of about 30° keeps deflection power re- 
quirements within bounds. The elec- 
tron gun structure is similar to that 
used in the manufacturer's S -F (semi - 
flat) CRT line. 

Power supply: The specially devel- 
oped alkaline battery is an Eveready 
unit developed by National Carbon Co. 
in cooperation with Philco engineers. 
Although its value at full charge is 7.5 
volts, this falls somewhat under drain. 
The receiver is therefore designed 
about a nominal 6 -volt supply. On a.c. 
operation, a stepdown transformer, two 
semiconductor rectifiers, and a filter 
provide the -6 volts needed. A switch 
permits converting this output to 
charge the battery, which is accom- 
plished by running the charge function 
overnight. Obviously, higher voltages 
will be demanded by some circuits in 
this design. The d.c. voltage outputs at 
three other levels are developed from 
the horizontal- output circuit. 

While all the transistors used are 
p -n -p triodes, this phrase can lead to 
misleading conclusions. From the 
manufacturing point of view, there is 
a very wide range of types, including 
many being introduced for the first 
time, having been developed specifical- 
ly for the requirements of this receiver. 

Tuner: The three transistors used in 
the front end are all MADT's (micro - 
alloy diffused base types). Some units 
in this category can be operated above 
1000 mc. The schematic of this section 
looks deceptively simple. Remove the 
tubes from a diagram of a conventional 
switched -tuner circuit, substitute the 
r.f. amplifier, oscillator, and mixer p -n -p 

ELECTRONICS WORLD 
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triode symbols that appear in many 
portable radios, and you have a fair 
idea of what the unit looks like sche- 
matically. Physically, the separate 
front end resembles the tuner used in 
many Philco tube TV sets, except that 
it has been miniaturized. It provides 
25 db of gain. 

I./. strip: Four MADT units in the 
grounded- emitter configuration pro- 
vide a gain of 70 db with a bandwidth 
of 3 mc. For adequate selectivity, con- 
siderable trapping of adjacent signals 
is required in these low- impedance cir- 
cuits. Balanced -T filters are used. The 
stages are transformer -coupled and 
stagger- tuned. Alignment adjustment 
is conventional. A familiar crystal 
detector provides half a volt of video 
output. 

Video amplifier and a.g.c.: Two 
stages of video amplification are used. 
The first, an emitter follower (ground- 
ed collector) to provide a high input 
impedance, does more than one job. 
Its collector provides d.c. amplification 
for a.g.c. voltage, which is applied to 
the r.f. amplifier and the first three i.f. 
stages through a 3- position sensitivity 
switch. One input to the sync section 
also comes from the collector. The 
audio i.f. take -off transformer is in the 
emitter circuit, as is the contrast con- 
trol, which feeds the base of the video - 
output transistor. To obtain video 
drive for the CRT in the order of 20 
volts, a +12 -volt and -12 -volt supply 
are applied to this stage. Signal is fed 
to the control grid of the picture tube, 
to which electrode the brightness con- 
trol is also connected. 

Sound section: Of the two audio i.f. 
stages, the first is a triode amplifier 
and the second is operated as a limiter. 
The latter drives a familiar looking 
discriminator circuit, except that a 
pair of crystals do the job of a vacu- 

Front view without case reveals optical - 
system housing and channel selector. 

CHANNEL 
SELECTOR 

HOUSING 
FOR OPTICAL SYSTEM 

H. OUTPUT 
11602 

A.FC. 

Fig. 3. A 100 -to -1 flyback and a doubler provide high voltage. Transformer 
taps and rectifiers provide d.c. voltages other than 6 volts from battery. 

um -tube twin diode. An audio driver 
is followed by a push -pull output stage 
similar to those in many portable 
transistor radios. It drives a 3 -inch 
speaker with 200 milliwatts. A private 
listening jack for earphones is provided. 

Sync circuit: Signal from the col- 
lector of the video -output transistor is 
applied (pulses positive) to the base 
of the sync separator (Fig. 2). The 
emitter of the separator is returned to 
the collector of another triode, desig- 
nated as the noise- switch stage. The 
emitter of the latter stage is then re- 
turned directly to ground. The base 
of the noise switch is returned to 
ground through a crystal diode and a 
100 -ohm resistor in the output network 
of the video detector (base of the emit- 
ter- follower first video stage). With 
this biasing arrangement through the 
detector circuit, the noise -switch stage 

Rear view of set removed from leather 
case shows function on switch and battery. 

MAIN 
CHASSIS 
PRINTED 
BOARD 

YOKE ON 
CRT 

A.C.- BATTERY- 
CHARGE 
SWITCH 

EARPHONE 
INPUT 

A.C. INPUT 

BATTERY 

is normally in conduction (closed). It 
thus completes the circuit of the sync - 
separator stage, which is permitted to 
operate freely. 

When high -amplitude noise pulses 
that might upset oscillator synchro- 
nization appear, they conduct through 
the 1N60A crystal diode connected to 
the detector output circuit and are 
applied to the base of the noise switch, 
cutting off the latter stage. When this 
occurs, there is no return for the emit- 
ter of the sync separator, and the 
separator is also cut off for the dura- 
tion of these undesired pulses. 

Vertical section: One output from 
the collector of the sync separator is 
coupled to the blocking- oscillator 
transformer of the vertical oscillator. 
The vertical -hold control is in the 
emitter of the latter. The height con- 
trol is in the collector. This stage 
drives the vertical- output transistor, 
type T1601, which is a new high -beta 
unit. The linearity control is between 
emitter and collector of the output 
stage. Two feedback loops around this 
stage are used to stabilize it. 

Horizontal section: Another output 
from the collector of the sync separa- 
tor goes to a conventional twin -diode 
phase detector, which consists of two 
1N60A crystals. This drives the hori- 
zontal blocking oscillator, which is 
transformer -coupled to a buffer -driver 
stage. From the latter, another trans- 
former feeds the power transistor used 
for horizontal output (Fig. 3). The 
latter drives the yoke's horizontal coils 
in parallel. 

Flyback supply: It has already been 
noted that voltages different from the 
-6 volts supplied by the battery or its 
substitute supply developed from the 
a.c. line are used in the receiver. These 
are derived from the horizontal- output 
system. The use of +12 -volt and -12- 
volt d.c. for the video -output stage has 
been mentioned. The tuner and i.f. 
stages also work off the +12 -volt line. 
In addition, +300 volts is needed for 
the first anode of the CRT and to 

(Continued on page 128) 
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Tame TV "Dogs" 
with Technique 

By WARREN J. SMITH 

Are all jobs involving horizontal 
oscillator- a.f.c. or a.g.c. circuits 
battles? These methods may help. 

HARRY GRIDLEAK had just but - 
toned up the portable and was 
writing the repair bill when Phil 

George came out of the boss' office. 
From the downcast expression on his 
face, Harry guessed that something 
was amiss. "Trouble, Phil," he asked. 

"Yep -TV trouble," Phil replied, 
"and it just might cost me my job. 
That's the third time this week the 
boss has talked to me about being too 
slow." 

"What do you mean by 'too slow' - 
not getting your share of the work 
done ?" 

"That's about the size of it, Harry," 
he replied. "Take that console I worked 
on this morning. The trouble turned 

AFC 

TO RaAa. 
OVTFIR 

Fig. 1. Key check points for horis. 
multivibrator.a.f.c . circuit tests. 

= 30v 
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Fig. 2. Variable bias supply provides 
quick narrowing down of a.g.c. faults. 

Fig. 3. The a.g.c. output circuit is 
a carefully adjusted voltage divider. 
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out to be a bad delay resistor from 
"B +" to the tuner a.g.c. circuit, but it 
took me nearly two and a half hours to 
track it down and make the repair. 
And that portable yesterday -I spent a 
good part of the day looking for the 
lost horizontal sync. Maybe I should 
take up barbering." 

"Oh, I don't think it's that bad, Phil. 
Horizontal sync and a.g.c. (particularly 
keyed a.g.c.) defects are among the 
most troublesome problems the average 
service technician runs into. You could 
avoid a great deal of unnecessary labor 
by learning to use a standard circuit 
isolation procedure." 

"Standard isolating procedure ?" 
asked Phil. "I went to school, and a 
good one, for nearly two years, but I 
wasn't taught to use a 'standard' 
procedure for isolating a.g.c. or sync 
trouble." 

"I don't doubt that one bit," Harry 
replied, "but I'm talking about a pro- 
cedure developed in practice, not from 
a textbook. Let's go over to your 
bench and have a cup of java while we 
talk this over." 

After the coffee was poured and they 
found comfortable positions on Phil's 
bench, Harry again picked up the con- 
versation. "Isolating defects to the os- 
cillator or a.f.c. stage of a multivibra- 
tor type horizontal circuit is not really 
too tough. You simply ground out the 
a.f.c. voltage ahead of the series re- 
sistor feeding the oscillator grid and 
adjust the horizontal hold control over 
its range. Let me sketch a diagram 
(Fig. 1) to show you what I mean." 

"What if the set doesn't have a hold 
control, like many of the new port- 
ables?" Phil asked. "What do you do 
then ?" 

"We'll get to that in a minute. If 
varying the hold control setting, with 
the a.f.c. voltage shorted, correspond- 
ingly varies the oscillator above and 
below the sync frequency, then the 
trouble is in the a.f.c. stage." 

"And," Phil joined in, "if the hold 
control doesn't cover the proper range 
of frequencies, the difficulty is in the 
oscillator itself, right ?" 

"Usually, Phil. We'll get to the ex- 
ceptions in a moment. First let's get 
back to your question of what to do 
when the set lacks a regular hold con- 
trol. In that type of circuit arrange- 

ment the horizontal ringing coil is used 
for frequency adjustment. So all you 
have to do is vary the coil slug with the 
a.f.c. shorted out. Simple, isn't it 

"Yep," Phil agreed, "but does this 
isolation kink work on all sets ?" 

"Unfortunately -no. Some of the 
newer receivers need a.f.c. to sync the 
oscillator, even without trouble in the 
circuit. But you can get around this 
by juggling grid load and coupling ca- 
pacitor values until the ringing coil 
covers the correct frequency range. I'll 
mark these components right here 
(Fig. 1) to help you remember." 

"What about keyed a.g.c. fault iso- 
lation, Harry? You said a.g.c. was 
troublesome, and I agree, but how do 
you tackle it ?" 

"First let's make a couple more cir- 
cuit diagrams to simplify things," 
Harry replied. "The first thing to do 
when you suspect a.g.c. trouble is to 
clamp the source point with a variable 
negative voltage. There are lots of 
ways of providing this, but I use a 
home -made bias box (Fig. 2) made up 
of a thirty -volt mercury battery (for 
long life), a linear one -meg pot, and a 
.01 -µf., 1000 -volt capacitor." 

"What's the capacitor for ?" asked 
Phil, slightly puzzled. 

"To keep any horizontal keying 
pulses from appearing across the bat- 
tery and pot," Harry replied. "Those 
spikes won't do the battery any good." 

"I see. What'll we do after clamping 
the a.g.c. source ?" 

"Just adjust the pot slowly through 
its range and observe the effect on the 
picture tube. If a normal picture ap- 
pears at one point, the gremlin is usual- 
ly in the a.g.c. proper. If you can't get 
a normal looking picture, the trouble is 
somewhere in the signal circuits." 

"That phrase 'signal circuits' covers 
a lot of ground, Harry. Where at in the 
signal circuits ?" 

"Well, it could be almost anywhere - 
in the tuner, video i.f.'s or detector, or 
in any one of the stages between the 
video detector and a.g.c. keyer. That 
means the a.g.c. filtering and distribu- 
tion circuits, too." 

"How do we narrow it down ?" 
"We can eliminate the filtering and 

distribution networks by turning the 
bias box pot to full tilt and measuring 

(Continued on page 135) 
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Facts about Lightning Protection 

A property originally worth over $15,000, less than 20 minutes after being struck by lightning. It was burned to the ground. 

By SIDNEY C. SILVER Service Editor, ELECTRONICS WORLD 

What is lightning? What makes it? Is the hazard 

real or rare? Is effective protection possible? 
What does this mean to the TV owner or 

i 
IGHTNING is as inevitable a part of 
the human experience as the earth 
and the sky that collaborate to 

create it. No corner of the world is im- 
mune to it. Yet knowledge concerning 
these outbursts of Nature at her most 
dramatic and most violent is generally 
inadequate or incorrect. 

Many characteristics of this phenom- 
enon will be appreciated better by the 
electronic technician than by the elec- 
trician. With some cause, the public 
has come to make some sort of associ- 
ation between lightning and television. 
As an area of interest for the service 
technician, overlooked though it has 
been, the matter of protection is a 
"natural" that goes beyond the simple 
association just mentioned. 

Lightning and its effects are more 
widespread than is generally realized. 
It does not move in the direction or 
manner that is generally believed. Ob- 
jects most vulnerable during a thun- 
derstorm are often believed to be the 
safest. The storm conditions and peri- 
ods when hazards are highest are not 
widely recognized. How mush do you 
know about these celestial bursts of 
frenetic fury? How often does it really 
cause trouble? Is effective protection 
truly possible? How big is a bolt? How 
many volts of violence does one pack? 
If you know the answers, you are in 
scant company. 

The development of a thunderstorm, 
meteorologists tell us, involves the in- 
trusion of a mass of relatively cool air too over a layer of moist, warm air hug- 
ging the earth. Every high -school 
physics student knows that warm air 
tends to rise above cool air. This up- 
ward motion generates a formidable 
amount of static electricity, with the 
upper masses of moisture becoming 

July, 1959 

positively charged and the lower por- 
tions negative. It is the latter cloud 
charge that concerns us. 

Below this negatively charged entity 
is a great body of air, effectively a di- 
electric. Still farther down is the earth 
itself. In essence. we have an enor- 
mous capacitor with the earth forming 
one plate. With a negative charge on 
the opposite plate, the shell of the 
earth becomes positive under a gather- 
ing storm cloud. (Under such a cloud 
in an open field, you may feel your 
hair stand on end. If you do, dive for 
the nearest ditch or hug the comfort- 
ing earth!) 

For the giant dielectric to break 
down, an almost irresistible attraction 
must build up across it. Indeed the 
cloud -to -earth potential builds up to 

technician? 

millions of volts -perhaps a hundred 
million. At last, opposition collapses 
and a ferocious stroke of lightning 
streaks upward. 

Yes, upward. Positive to negative 
current ? Well, not exactly. Actually 
little leaders -fingers of lightning prob- 
ing for a weak spot -dart down irreg- 
ularly. often running horizontally for 
thousands of feet, at only a few thou- 
sands of miles per minute. This "slow 
motion," which we can see, gives us 
the impression of downward move- 
ment. When a leader makes contact 
with the earth, the current path has 
been completed. The blinding flash 
that follows is the main stroke, hur- 
tling skyward at over a million miles a 
minute. too fast for us to see motion, 

(Continued on page 122) 

Fig. 1. Based on U. S. Weather Bureau data, this map shows the number of 
lightning storms occurring over a 20 -year period in various parts of the U. S. 
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Top view of the home -built amplifie 
along with its square -wave performance 

Hi -Fi with Triodes 
By J. N. STILL/ Sylvania Electric Producís Inc. 

Construction of a 15 -watt amplifier with new 6CK4's, 
which offer the advantage of triode operation plus 

good efficiency and improved driving requirements. 

FROM the dearth of commercial hi -fi 
amplifiers employing triodes in the 
output stage, it is obvious that the 

triode's popularity has been waning 
in this application. Although fidelity 
can be achieved with simple circuitry 
and inexpensive components, the high 
driving requirements of previously 
available power- output types imposed 
additional design problems that could 
not be overcome economically. 

This is not the case with the recently 
introduced 6CK4. This new cathode - 
type tube offers all the advantages of 
triode operation plus good efficiency 
and improved driving requirements. 
With the 6CK4 at his disposal, the 
home builder can now construct a 
high -performance amplifier at reason- 
able cost. While the primary purpose 
of this article is to present and discuss 
a new amplifier design, let's review 
briefly the advantages of triode 
operation. 

Advantages of Triodes 

Among the "plus" features triodes 
have to offer the amplifier builder are: 

More Uniform Response: An output 
transformer presents a varying load to 
the output tubes throughout the audio- 

frequency range, thus affecting the 
frequency response of this stage. The 
low- frequency response may be de- 
graded by the low inductive reactance 
of the transformer primary winding 
while the high- frequency response is 
influenced by the distributed capacity 
of the transformer. The low effective 
plate resistance of power- output tri- 
odes minimizes these undesired effects, 
thereby extending and improving uni- 
formity of frequency response. 

Damping Characteristics: The load 
impedance of a loudspeaker varies con- 
siderably over the audio -frequency 
range, with the greatest variations oc- 
curring at or near mechanical reso- 
nant points. The wide excursions in 
load impedance due to mechanical 
resonances are especially objectionable 
since they cause what is generally 
known as transient or hangover distor- 
tion. This speaker characteristic is 
sometimes evidenced by excessively 
high output at particular low frequen- 
cies. In order to reproduce transients 
faithfully and minimize transient or 
hangover distortion, additional damp- 
ing must be provided. This is obtained, 
to some degree, by the internal damp- 
ing offered by the speaker and the 
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plate resistance of the output tubes. 
Obviously, only a limited amount of 
damping can be obtained with care- 
fully controlled loudspeaker design. 
Since additional damping is required, 
it becomes evident that one logical way 
to obtain it is to provide a low plate - 
resistance -to -load- resistance ratio 
through the use of triodes. 

Distortion and Inverse Feedback: 
The transfer curve of an output -type 
triode is normally fairly linear, thereby 
minimizing amplitude and harmonic 
distortion. It can also be seen that 
phase distortion is greatly reduced 
since the attributes of triode output 
tubes contribute to wide, uniform fre- 
quency response. 

Inverse feedback lessens many of the 
problems that plague the designer of 
audio amplifier systems. However, 
applying large amounts of feedback to 
insure good performance can give 
rise to economic and design liabilities. 
Depending on the amount of feedback 
used, a more expensive output trans- 
former may be required to maintain 
the necessary degree of stability. The 
low effective plate resistance of triode 
power amplifiers and the many benefits 
derived therefrom, permit the use of 
less inverse feedback and provides a 
cost reduction in favor of the designer, 
while still maintaining top -notch per- 
formance. 

Triode -Output Amplifier 
The circuit diagram of a complete 

triode -output amplifier is shown in 
Figs. 1 and 2. The design features 
push -pull 6CK4's, preceded by the 
popular duo-triode long -tailed phase 

CLASS AB. -PUSH PULL 
Plate Voltage 
Grid Voltage 

I' 
340 

-43.5 

Ii 
400 

- 55 

III 
400 

-55 
Volts 
Volts 

Grid Voltage r.m.s. Signal 30.8 38.2 38.2 Volts 
Zero Signal Plate Current 76 60 60 Mc. 
Max. Signal Plate Current 124 106 112 Ma. 
Load Resistance 5000 7000 6500 Ohms 
Power Output " 15 18.2 18.6 Watts 
Total Harmonic Distortion 7.8 8.7 8.85 Per -cent 
Plate Dissipation (no signal) 25.8 24 24 Watts 
Plate Dissipation (with signal) 27.2 24.2 26 Watts 
Efficiency 36.8 43 41.5 Per -cent 

Operation not recommended under these conditions since plate dissipation rating is 
exceeded. 
Measured directly at tubes. Does not reflect output transformer losses. 

Table 1. Typical operation data for a pair of 6CKL4's in class AB, push -pull. 

inverter and a pentode first stage. This 
combination is capable of furnishing 
a healthy 15 watts output to the load 
with only .7 volt input. 

While miniature tubes will perform 
as well, the Type 6SJ7GT is used for 
the first stage of the amplifier. The 
circuit constants of this stage were 
carefully chosen to provide minimum 
distortion and maximum frequency re- 
sponse at the input -signal level re- 
quired to drive the amplifier to full 
rated output. 

The long -tailed phase inverter was 
selected because it offered reduced 
phase shift and made possible an ex- 
tremely stable feedback loop by elimi- 
nating a stage of amplification. The 
tail, or cathode circuit of the inverter, 
is connected to the negative side of the 
bias supply to obtain the greatest pos- 
sible output voltage from this stage. 
Among other advantages, this arrange- 
ment provides a means of bleeding the 
bias supply while avoiding the direct- 

coupled circuit configuration usually 
employed with the long -tailed inverter. 
(Direct coupling is a convenience used 
when all factors involved are relatively 
constant, such as in commercially 
manufactured equipment. However, in 
an amplifier that is to be constructed 
by the home builder, where parts selec- 
tion is not controllable, particularly 
the output transformer, direct cou- 
pling may introduce problems.) 

The possibility of instability due to 
low- or high -frequency phase shift is 
minimized by returning the grid of the 
cathode- driven section of the inverter 
tube direct to ground. Only the slight- 
est degree of phase imbalance is evi- 
dent between the two outputs of the 
inverter. Low- impedance, direct -cath- 
ode coupling also contributes greatly 
to this characteristic. Frequency re- 
sponse of the inverter, without feed- 
back, is essentially fiat through 60,000 
cps. 

If minimum distortion is to be 

Fig. 1. Schematic diagram of 15.watt amplifier. 

INPUT P2 

8 

6SJ7 
VI 

6CK4 
V3 

OUTPUT 

R8 BAL. 
CONTROL 

73 V (APPROX.) 
R20 

Rs, Rs, R,- 470,000 ohm, 1 s. rea. 
Rs, Ra, R.,. R,s -3300 ohm, I r. res. 
Rs -100 ohm, I r. res. 
R., Ra, Ru, R0, R1.- 82,000 ohm, 1 r. rea. 
Re -7300 ohm. 1 r. res. 
Rs, Rn- 22,000 ohm, 2 r. res. 
Rss -150,000 ohm, I r. res. (see text) 

July. 1959 

Ru- 50,000 ohm pot ( "Balance Control ") R,r- 150,000 ohm, I s. res. 
Ra-1200 ohm, 1 s. res. 
Cs-50 gild., 25 r. eles. copacitor 
Ce. C,.-.25 gild., 400 r. capacitor 
Cs-.05 gild., 400 r. copacitor (see text) 
Cs, Ce-.5 gild., 400 r. capacitor 

C,-16 Isid., 450 r. elec. capacitor 
Cs-370 µµtd., 400 v. capacitor T,- Output Iran,. 6500 ohm psi. to 4, 8, 16 

ohm sec. (Thordarson T -22568 or equiv.) 
Vr-- 6S17GT tube 
Vs- 6SN7GTB tube 
Vs. Vs -6CK4 tube 
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RATINGS (Design -Maximum Values) 
D.C. Plate Voltage 
Plate Dissipation 
Average Cathode Current 
Peak Cathode Current 
Grid Circuit Resistance Self Bias 

AVERAGE CHARACTERISTICS 
Plate Voltage 
Grid No. 1 Voltage 
Plate Current 
Transconductance 
Amplification Factor 
Plate Resistance (approx.) 
Grid Voltage for L, = .5 ma. 
Plate Current at E. == -38 volts d.c. 
Zero -Bias Plate Current E,, _ 100: E, = 0 

(Instantaneous Values) 

550 volts 
12.0 watts 
100 ma. 
350 ma. 
2.2 megohms 

250 volts 
-26 volts 
55 ma. 
6500 pmhos 
6.7 
1000 ohms 
-50 volts 
10 ma. 

125 ma. 

Table 2. Here are the maximum ratings and characteristics of one of the new 6CKS4's. 

FREQUENCY 
(cps) 

TOTAL HARMONIC DISTORTION (%) 
1 watt 10 watts 15 watts 

40 .65 .7 1.0 
50 .6 .8 .9 

100 .6 1.0 .8 
1000 .5 .5 .6 

2000 .45 .7 .8 

5000 .8 .8 .8 

7500 .8 .85 .9 

10.000 1.0 .95 2.0 
15,000 1.0 1.6 4.0 

Table 3. Total harmonie distortion for the amplifier described in the text. 

achieved with limited feedback, care 
must be taken to insure that each 
stage of the amplifier exhibits a flat 
frequency response without inverse 
feedback. This condition is absolutely 
essential if feedback is to be used to 
reduce distortion rather than as a 
means of extending frequency re- 
sponse. This principle of relatively flat 
frequency response with little feedback 
was one of the important considera- 
tions in developing the design of the 
first stage and the phase inverter. 

The only drawback to the long - 
tailed phase inverter is the possibility 
of unequal output voltages due to the 
slightly higher gain of the grid- driven 
section. This condition can be corrected 
by reducing the value of load resist- 
ance used in the plate circuit of the 
grid- driven half of the inverter until 
the outputs are of equal amplitude. As 
shown in Fig. 1, balance is obtained by 
shunting the specified load resistance 
with different value resistors (Ras) 
starting with 150,000 ohms. 

Output Stage 

The output tubes operate class A&, 
under conditions shown in the third 
column of Table 1. The two additional 
columns of data are presented for pur- 
poses of comparison. Table 2 sum- 
marizes the published rating and char- 
acteristics of the Type 6CK4. Fixed 
bias is employed rather than self -bias 

in the output stage mainly to obtain 
those few extra watts of power that 
would otherwise be lost. A 5000 -ohm 
potentiometer, incorporated in the bias 
supply, provides a means of adjusting 
the voltage appearing at the grids of 
the 6CK4's to the proper operating 
level of -55 volts, Fig. 2. Static plate - 
current balance is obtained by adjust- 
ing the 50,000 -ohm "Balance Control" 
connected in the grid circuits of the 
output tubes, Fig. 1. Balance is ob- 
tained when a minimum voltage differ- 
ential exists between the plates of the 
output tubes. As an alternate system, 

Fig. 2. Complete ache 
matic diagram and the 
parts values for the 
associated power sup- 
ply to be used with 
the 15.watt amplifier. 

T 

s7v 
A.C. 

n 

a 5 -ohm sampling resistor could be 
built into the cathode circuit of each 
6CK4. 

Earlier in the article it was pointed 
out how a triode output stage elimi- 
nates many of the problems that lead 
to more complex circuitry and the in- 
corporation of a relatively expensive 
output transformer. These savings are, 
of course, reflected in the amplifier de- 
scribed. The transformer used to 
couple the 6CK4 output stage to the 
speaker system is a Thordarson Model 
T- 22S68, currently selling for about 
$6.50. 

What remains to be said about 
the output stage can best be covered 
by describing the over -all amplifier 
performance. 

Performance 

When considering an amplifier for 
home use, it is important to keep in 
mind the fact that a high average 
power rating is sought only to insure 
that the amplifier can provide the high 
peak power required for faithful re- 
production. Actual average power out- 
puts in excess of a few watts are rarely 
needed in the home and an average 
output of around 10 watts will more 
than satisfy all but extreme conditions. 
The amplifier described is capable of 
furnishing 35 watts peak power, at the 
load, thus comparing favorably with 
the peak power capacity of the best 
25 -watt pentode amplifiers. This is 
quite an impressive feat when the fact 
that the amplifier has an average 
power- output rating of 15 watts is 
considered. 

Power -response curves at 1 and 10 
watts are shown in Fig. 3. The am- 
plifier is virtually flat within the range 
of 30 to 16,000 cps at 1 watt output. 
At 10 watts output the amplifier is 
essentially flat from 40 to 14,000 cps. 

U. 

VI CHI 

00000600 . e+ 
Cl + C2 + +400V. 

Rs-22 ohm. I w. res. 
Rs -5000 ohm, 4 w. pot 
Ci-16 ufd.. 500 v. elec. capacitor 
Cs-16 ofd., 450 v. elec. capacitor 
C , C4-20 µId., 150 r. elec. capacitor 

Fig. 3. Power re- 
sponse curves of the 
amplifier taken at 1 

and 10 watts output. 

cNa 

C- 
-7311 

CHs-4 hy., 150 ma. filler choke 
SRt-25 ma. selenium rectifier 
Ts- -Power trans. 400-0-400 r. t 150 ma.; 6.3 

r. @ 3.5 amps; 5 v. ® 3 amps 
T.-Bias trans., 117 s. 4p 25 ma. 
Vr -SU4GB tube 

The power sensitivity of the amplifier 
is also apparent from the power re- 
sponse curves, i.e., approximately .6 
volt drive will produce 10 watts output. 
The amplifier's maximum average 
power output of 15 watts is obtained 
with only 3 volt input. The excellent 

(Continued on page 129) 
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Wireless Neighborhood Baby Sitter 
By THOMAS F. RICHARDSON, JR. A power -line carrier -current transmitter that can 

be picked up easily on a nearby broadcast receiver. 

Top view of the chassis of wireless neighborhood baby sitter. 

ALTHOUGH several circuits of "elec- 
tronic baby sitters" have appeared 
in the literature most of them have 

been wired intercoms of various types 
for use within a single dwelling. 

In our locale we found that we need- 
ed a "neighborhood baby sitter" so that 
the parents could indulge in bridge 
sessions and "kaffe klatches" while 
keeping tabs on nursery doings. Of 
course, stringing intercom wires from 
house to house offered one solution to 
the problem, although not a particu- 
larly desirable one. 

The answer chosen was "wired wire- 
less" or carrier -current broadcasting. 
This system has been used for years in 
college campus broadcast stations and 
consists of superimposing a modulated 
ri. signal on the 117 -volt a.c. line. If 
this principle is correctly applied, a 
strong signal can be received locally 
while staying within the FCC rules on 
limited radiation devices. 

Basically, the "wireless neighborhood 
baby sitter" is a small broadcast -band 
transmitter that is placed in the baby's 
room and the signal can be received on 
any 117 -volt a.c. broadcast receiver. If 
the schematic shown in connection with 
this article is followed closely, espe- 
cially the r.f. portion, the signal pro- 
duced will be within FCC limits and no 
license or permission will be required 
to operate the equipment. 

Circuit 
The unit as constructed by the 

author was built from "junk box" 
parts. The circuit is straightforward 

(Continued on page 128) 
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Under -chassis view. Components employed are not critical. 

Complete schematic diagram and parts listing for the carrier- current transmitter. 

CRYSTAL 
MIC C2 

-0/ 
sI 

117 YAZ. 

TI 

C19 
80 CRI 

00 6L6 
' 0000 ̀ + 

RFC' 

6V 

06.3 V. TO MTRS. 

Rs. Rs. Rs, Rs-1 megohm, 11/ w. res. 
Rs -1200 ohm, 1 w. res. 
R,- 240.000 ohm, 1/2 w. res. 
R+ -3300 ohm, 1 s'. res. 
R,- 22.000 ohm, 1/1 w. res. 
Rs-500 oh,,,, 5 w. res. 
Rn, Rss- 47.000 ohm, 1/Z w. res. 
Ris -5000 ohm, 5 w. res. 
Cs, Cs, C,-100 µµ)d. ceramic capacitor 
Cs-.1 dd., 400 r. capacitor 
Cs, C., Cr-10 ,Jd., 50 r. elec. capacitor 
C. Cs, Css -.1 dd., 600 r. capacitor 
Co, Co, C,, -.001 dd. mica capacitor 
Cis -.001 pfd., 1000 r. mica capacitor 
Cu-300 Add. mica capacitor 
Cs{ -100 ppld. mica capacitor 

C1, -365 odd. raining capacitor (see rest) 
Cn. Cis --40 pfd.. 450 r. elec. capacitor 
Css -.0l pfd., 600 r. capacitor (see rest) 
C,, -.01 p!d., 600 r. capacitor 
RFC,. RFCs -2.5 mhy. r.j. choke 
CH,-10 hy., 100 ma. filter choke 
L,-80 -meter coil (Bud) 
PL, -117 -role pilot light 
S,- S.p.s.t. switch 
J, -Phono or mike jock 
T, -Power trans. 375 -0.375 @ 100 ma.; 5 s 

2 amps; 6.3 r. (sQ 2.5 amps (minimum 
specs, see text) 

V,-6J7 tube 
Ys-6C5 tube 
Vs, V,-6L6 tube Vs -80 tube 

ct 

T 
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Service Shop 

By JOHN T. FRYE 

Servicing Amateur Equipment 

I 

T WAS hot, steaming hot, outside; 
and Barney was glad to step into the 
dry coolness of the air -conditioned 

service shop. He stood in the doorway 
for a minute wiping the sweat from his 
freckled face as he exchanged glances 
with Mac, his employer; then he turned 
around, bent over with his hands rest- 
ing on his knees, and said over his 
shoulder: 

"Boss, would you mind giving me a 
good swift kick ?" 

"Don't tempt me!" Mac exclaimed; 
"but why ?" 

"I pulled a real boo -boo on that 
service call I just finished. As you know 
I was returning a TV chassis I had 
pulled and brought into the shop for 
complete re- alignment. It belongs to 
an elderly couple and the man is very 
hard of hearing. He uses an earphone 
connected to the speaker with the wires 
running beneath the rug over to his 
chair. He was sitting in this chair 
when I went in, but he didn't say any- 
thing except to nod. 

"I explained to his wife what we had 
done to the set as I slid the chassis into 
the cabinet and hooked things up. Be- 
fore putting on the back I plugged in 
a cheater cord and turned the set on. 
Everything was fine except for one 
thing: there was the darndest loudest 
60 -cycle hum you ever heard. It actu- 
ally shook the floor! I glanced up at 
the old gentleman. He was sitting 
there with the earphone in his ear and 
a pleased smile on his face. Obviously 
he was hearing nothing wrong. Maybe 
he was deaf to the low frequency. 

"'Don t you notice that loud hum ?' 
I asked the woman." 

"'Why, no; I don't hear anything un- 
usual,' she said." 

"Was it possible the hum had been 
in that set so long she had become ac- 
customed to it? Nope, I couldn't sail 
for that. I know a speaker without a 
cabinet baffle can't do justice to a 60- 
cycle frequency; but we couldn't have 
overlooked a hum that loud. It must 
be moving the speaker cone a quarter 
of an inch, I thought. Something must 
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have happened between the time I 
turned the set off in the shop and the 
time I turned it on in the house. 

"Turning the volume up and down 
had no effect. Neither did changing 
channels. All the tubes were tight in 
their sockets. I pulled the first audio 
tube. No difference. All the filter ca- 
pacitors must be wide -open. Reluctant- 
ly I decided the chassis had to come 
out again, and I reached around and 
turned the set off. The hum didn't 
stop! In desperation I jerked off the 
cheater cord. The hum kept right on 
humming. I really began to believe I 
had popped my cork. 

"At this moment I happened to 
glance up and saw the old gentleman 
reach around behind his chair and pull 
a cord out of a wall socket. Instantly 
the hum ceased. Following that cord 
with my eyes, I saw it went to a little 
cushion on which his feet were resting. 
It was one of those vibrator pillows. No 
wonder my 'hum' had been shaking 
the floor!" 

Mac chuckled aloud as Barney fin- 
ished the story. "I'll bet you really felt 
silly," he chortled. 

"Well," Barney answered, grinning 
at the memory, "all three of us had a 
good laugh when I explained what had 
been bothering me. They were so used 
to the humming of that vibrator pillow 
they didn't notice it at all. Did any- 
thing interesting happen while I was 
out ?" 

"A kid was in here trying to get me 
to work on his ham transmitter. I told 
him we didn't do that sort of work in 
the shop but that possibly you might 
help him out on your own. Here's his 
address and call." 

"Yep, I know him," Barney said as 
he glanced at the slip of paper. "He's 
only had his Novice call a couple of 
months. You know something? Getting 
ham equipment repaired is becoming 
quite a thing." 

"How come ?" 
"In the old days practically all ama- 

teurs built their own equipment, both 
receivers and transmitters. When they 

designed, built, and spent several weeks 
de- bugging their rigs, they were in an 
excellent position to take care of any 
trouble that popped up later. Today 
we have a whole new breed of hams. 
Practically none of them build their 
own receivers and an increasing num- 
ber don't even build their transmitters. 
As soon as they get their license they 
go down to the store and buy a com- 
plete station. All they have to do is 
connect the receiver and transmitter up 
to the antenna and plug in the key or 
mike and they're in business. All goes 
well until something conks out in the 
equipment. Then they feel as helpless 
as if they had to depend on themselves 
to repair their TV set or their watch." 

"But a ham's got to pass an exami- 
nation on transmitter and receiver 
theory to get his license." 

"True, but you're the last one I need 
to tell there's a lot of difference be- 
tween having an elementary grasp of 
radio theory and possessing the prac- 
tical experience and confidence needed 
to tackle a sick communications re- 
ceiver or complex modern trans- 
mitter." 

"Hm- m -m -m, I see what you mean. 
On the other hand, the average radio 
and TV service technician isn't pre- 
pared to take on the job. He, too, lacks 
experience with high -powered trans- 
mitters. There's a lot of difference be- 
tween working with r.f. circuits hand- 
ling only microwatts of power and 
working on a transmitter in which a 
tube's grid circuit is likely to be hand- 
ling more power than the plate circuits 
of receiving tubes. The service tech- 
nician has had only limited experience 
with tubes operating in class C or class 
B. The TV technician is accustomed 
to working around high voltage, but 
he is not eager to mess with the lethal 
combination of high voltage and high 
current found in transmitters. 

"Having no license himself, he can't 
make on- the -air tests without the 
owner present. Ordinarily he will have 
no transmitting antenna available at 
the shop. He is unable to fall back on 
one of his most trusted servicing tech- 
niques: the substitution of parts known 
to be good for doubtful parts. How 
many service shops have a stock of 
transmitting tubes, high -voltage filter 
capacitors, or modulation transform- 
ers? 

"Finally, there's the matter of 
charging for the work. Remember the 
service technician is in business to 
make money, not to amuse himself. 
His time at work must bring in a cal- 
culated return if he is to stay in busi- 
ness. If he charges his regular rate for 
the time he must spend 'boning up' on 
the particular transmitter to be re- 
paired, the owner will quite likely have 
a whopping big bill. On the other hand, 
the service technician can't afford to 
charge less than he could make work- 
ing at his specialty: receiver service. 
Keep in mind it's not to his discredit 
that he knows little of transmitter 
circuits. He is a specialist in radio and 
TV service. Even a superb brain sur- 

(Continued on page 139) 
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Author Jones is shown will, the a -rec _cps 

tem described below. The h..° pre;:mps arc 
at the bottom of the tape deck carrying 
case, the two 10 -watt amplifiers ara on 
the shelf between the two speakers, and 
the common power supply is at the left. 

Complete construction datc 

on a semiconductor stereo 

system which provides 20 

watts of hi -fi power output 

By DWIGHT V. JONES 
Semiconductor Products Dept. 

General Electric Company 

All- Transistor Stereo Tape System 
EDITOR'S Nora: For those of our readers 
who are interested in constructing the 
unit described below, we would like to 
point out that there are nine transistors 
used in each of the two channels, plus four silicon rectifiera in the power supply. 
The four power transistors are Delco 
types available directly from local Delco 
distributors at about $6.00 apiece. The 
other transistors and rectifiera are read- 
ily available and are less expensive. The 
total coat of semiconductors alone may 
run between $70.00 and 880.00 for this 
unit. 

In spite of the above, however, we feel 
that this article is important even to 
those who may not duplicate the circuit 
since it shows what can be done with 
transistors and transistor circuitry at 
this time. 

TWENTY watts of electrical energy 
is available from this system for 
driving your living room speakers; 

also adequate tone controls to compen- 
sate for variations in components, pro- 
gram material, and the human ear at 
different listening levels. This system 
consists of a stereophonic tape deck, 
two tape preamplifiers, two 10 -watt 
amplifiers, two 8- or 16 -ohm speaker sys- 
tems, and a common power supply, as 
indicated in the block diagram of Fig. 7. 

Transistors offer many advantages 
in high -fidelity circuits since there is 
no problem with microphonics or hum 
pickup from filaments as we have with 

tubes. Transistors are inherently low - 
impedance devices and thus offer better 
matching to magnetic pickups and 
loudspeakers, for more efficient power 
transfer. 

Preamplifiers 
The two preamps consist of two 

identical units with the circuitry of 
Fig. 1. Both preamplifiers use a com- 
mon 18 -volt battery supply. The circuit 
of Fig. 1 consists of three direct -coupled 
transistor stages. The first two stages 

Fig. 1. Complete sche- 
matic diagram and part +C2 

listing of one of the tape aH 
preamplifiers employed- o 
Note two identical units w 

are required for system. 

have a feedback bias arrangement for 
current stabilization of the two stages. 
The 330,000 -ohm resistor from the 
emitter of V, provides this d.c. current 
feedback to the base of V,. The output 
stage is well stabilized with a 5000 -ohm 
emitter resistance, R.. 

The negative feedback from the col- 
lector of V, to the emitter of V, is fre- 
quency selective to compensate for 
the standard NAB (formerly NARTB) 
recording characteristic. The preampli- 
fier frequency response from a record- 

aMA 
P-N-P 

2N322 
V3 

Rs- 15,000 ohm, 1/2 r. res. 
Rs-47 ohm, y2 W. re,. 
Rs -1300 ohm, n/2 sr. res. 
Ri- 23,000 ohm linear taper pot ( "Treble 

Equalization") 
Rs- 330,000 ohm, 1/2 sr. re,. 
Rc- 10,000 ohm, 1/2 sr. res. 
R, -3000 ohm, t/2 r. re,. 
R. -3000 ohm audio taper pot ( "Level Con - 

t of ") 

Cs, Cs-20 dd., 20 r. elec. capacitor 
C,-.01 pfd. ceramic capacitor 
Cs-l00 pfd., 6 r. elec. capacitor 
Vs, V,- "p -n -p" transistor (G -E 2N508) 
vs- "p -n -p" transistor (G -E 2N322) 
NOTE: This listing is of parts required for 
ONE of the preamps. For the complete stereo 
system as described by the author, TWO such 
units must be built and the above parts dupli- 
cated. 

e4,_STANDARO REFERENCE LEVEL 
2 VOLTS OUTPUT 

R4 25K 

Pd =12K 

TREBLE - 
EQUALIZATION 

2Bdb 

P4 0 

TAPE HEAD IMPEDANCE 2K P IKC. 
SIGNAL SOURCE -AMPEX STANDARD 

ALIGNMENT TAPE 
CAT #5563 -83 

(0dbImv) 

40 TOO "PIE 
FREOUENCY-CPS 

10 -MK. 

BO 

G 70 

ii 60 
o 

w 50 

é 
40 

20 

IO 

tac-gtlle or preamp auerea Ior a 7o fps tape apnea. 

R4.25K 

TAPE SPEED 3 3 4" PER SEC 
TAPE HEAD IMPEDANCE 5K p IKE. 
SIGNAL SOURCE - AMPEX STANDARD 

ALIGNMENT TAPE 
CAT 6000 -44 

t 

(00b Im. ) 

SO 100 IKC. 
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ION li 

PREAMPLIFIER # I - TREBLE - PREAMPLIFIER # 2 -' EQUALIZATION LEVEL 
CI -R 3 R6 

Fig. 4. Both tape preamps along with 
tone control circuits are shown here. 

. 
1 

tiu-=,f 
F 

, 

'Oil 

e e I \\ 

LE 

Fig. 5. Close -up view of rear of one 
preamp and the tone -control circuits. 

V 

ed tape at 7.5 ips is shown in Fig. 2. 
The flat response from a standard re- 
corded tape occurs with the treble con- 
trol, R,, at mid -position or 12.000 ohms. 
There is 7 to 8 db of treble boost with 
the control at 25,000 ohms maximum 
position and approximately 20 db of 
treble cut with R. equal to zero. 

The preamp output is approximately 
2 volts with the input being the maxi- 
mum 400 -cycle recorded level for 2 per- 
cent distortion on the tape (Standard 
Reference Level). The total har- 
monic distortion of the preamp at this 
level is under .2 per -cent. With a pre- 
amp output of 4 volts at 400 cycles, the 
total harmonic distortion is still less 

(5MA. -NO SIGNAL 
.4A AT IOWATTS) 

RS 

-50V. 

P-N-P 
2N553 

V5 

P-N-P 
2N553 c7 

VG 

L-3000 ohm, 1/2 w. res. 
Rs- 100,000 ohm pot ( "Bias Adjust ") 
Rs- 150,000 ohm, í w. res. 
Rs- 24,000 whin. 1/2 w. res. 
Rs- 39,000 .,hm. 1/2 w. res. 
Re -1500 ohm, 1/2 w. res. 
R: -8200 ohm, 42 w- res - 
Rs -470 ohm. 1/2 w. res. 
R.. Rte-1000 ohm. 1/2 w. res. 
Lt -22 ohm, 1, Z a - 

Cs-20 µjd., 20 r. elec. capacitor 
Cs-100 ,asjd. ceramic capacitor 
Cs-25 Aid., SO r c.ec. capacitor 
Cs -100 sad.. 6 r. el:c. <epeeism 

Fig. 6. Complete schematic of one 

Cs -.001 dd. capacitor 
Ce -1000 µ/d., 50 r. elec. capacitor 
Cr-.2 µjd. paper capacitor 
CL-IN91 germanium diode 
Fr- /= amp. /use 
Vs- "p-,. -p" transistor (G -E 2N320) 
Vs, V.1-'p -n -p" transistor (G -E 2N43) 
Vs- "n -p -n" transistor (G -E 2N167) 
Vs, Vs- "p -n -p" transistor (Delco 2N553) 
NOTE: This listing is of parts required tor 
ONE of the amplifiers. For the complete stereo 
system as described by the author, TWO such 
units must be built and the above parts dupli- 
cated 

of the two identical 10 -watt power amplifiers. 

than 1 per -cent as actually measured. 
This preamp will accommodate a 

variety of tape head impedances since 
it gives an equalized output for a 2000 - 
ohm head at 1000 cps and also a 6000 - 
ohm head. The input impedance of the 
preamp increases with frequency be- 
cause of the frequency selective nega- 
tive feedback to the emitter of V,. The 
impedance of the tape head also in- 
creases with frequency but is below 
that of the preamp. The input im- 
pedance of the preamplifier is approxi- 
mately 70,000 ohms at 1000 cps. 

The 2N508 was used in this preamp 
because, basically, it is a high -gain low - 
noise transistor. This transistor oper- 
ates in a circuit designed to achieve a 
good signal -to -noise ratio (S /N). The 
S/N of this preamp is approximately 
60 db. The noise level will vary with 
respect to head structure, shielding, 
and physical layout of the tape deck, 
amplifiers, etc. 

The emitter -follower stage gives a 
low- impedance output for a cable run 
to the power amplifier and acts as a 
buffer so that any preamp loading will 
not affect the equalization character- 
istic. A linear taper was used for R,, 
the treble control, and an audio taper 
for R, the level control. 

The preamplifier of Fig. 1 may be 
altered to compensate for tapes re- 

STEREO 
TAPE 
DECK 

# I TRACK TAPE 
PR EAMP 

0II 9v 1Ií19V. 

# 2 TRACK 

POWER 
SUPPLY 

TAPE 
PREAMP 

10 WATT 
POWER 

AMP 

J 

10 WATT 
POWER 

AMP 

SPEAKER 

SPEAKER 

4 Fig 7. Block diagram of the 
Fig 8. Distortion vs 

ó 1.5 

cc 
cc 

ó 
1.0 

Ñ N OV 

Ó 
2 
4 x 

5 

o 

complete stereo tape system. 
power output for 10 -watt amplifier. 

O IWATT OUTPUT (WATTS) 
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All- Transistor Stereo Tape System 

á-20- 
ó 

30 

z-40- 

100 I 

FREQUENCY-CPS 

Fig. 9. Curves at the 
o m LEVEL left show the frequency 

response of the bass - 
boost circuit employed 

Max. 
AT 

BOOST at -20 and -40 db. 
MIN. LEVEL 

MAX. ' BASS 10306T 
AT -40 db. 
LEVEL 

MIN. 

15KC 

TRANSISTOR 

BASS BOOST 

INPUT 

Fig. 10. Schematic of , 
the bass -boost circuit. 
Note that two such 
circuits are used in 
the stereo system. 

Fig. 11. Top view of the two 10 -watt transistorized power amplifiers. 

corded at 3.75 ips by setting R. at 25,- 
000 ohms and making the feedback 
capacitor (C,) .02 pfd. In addition, the 
47 -ohm resistor (R,) from the emitter 
of V, to ground was shunted with .5 
pfd. to attain the response shown in 
Fig. 3. The value needed for this shunt 
capacitor will depend somewhat on the 
high- frequency response of the tape 
head being used, since this capacitor 
contributes to increased circuit gain 
above 3000 cps. 

Bass -Boost Circuit 
A bass -boost circuit using three pas- 

sive components in conjunction with 
the level control is included in the de- 
sign. This gives the operator independ- 
ent control of the level or amount of 
bass boost desired or the level control 
can be used as a loudness control. This 
circuit has the advantage of simplicity, 
economy, and has its best application 
in transistor circuits since it requires 
a very low driving impedance. 

It is usually desirable to have some 
method of boosting the level of the 
lower portion of the audio spectrum as 
the over -all sound level is decreased. 

July. 1959 

50K 

5K LEVEL 

(SEE TEXT) 
.7 HENRY 
5011 D.C. 

I Or f d. 

iSV. OUTPUT 

BASS BOOST CIRCUIT 

This is to compensate for the non- 
linear response of the human ear as 
represented by the now -familiar 
Fletcher -Munson curves. The ear re- 
quires a higher level for the low -fre- 
quency sound to be audible as the 
frequency is decreased and also as the 
over -all spectrum level is decreased. 

The usual circuits that are employed 
to accomplish this attenuate the over- 
all audio spectrum independent of the 
level control and then with a variable 
network the low- frequency attenuation 
is decreased -giving bass boost. This 
means that circuit gain has been sacri- 
ficed to obtain bass boosting. Frequen- 
cy sensitive feedback around one or 
more stages is another method used 
to accomplish bass boost. 

The new simplified bass -boost circuit 
shown in Fig. 10 gives the desired re- 
sult without sacrificing circuit gain 
or adding gain stages. 

This circuit is more easily adapted 
to transistor circuitry since it requires 
a very low drive impedance for opti- 
mum performance. It is quite practical 
to attain this low impedance (less than 
50 ohms) from a transistor in the emit- 

Fig. 12. Bottom view of the chassis housing both the power amplifiers. 
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Fig. 13. One -kc. square -wave response. 

ter -follower connection, as shown in 
Fig. 10. 

Fig. 9 shows the frequency char- 
acteristics of this circuit. With the 
level control set for zero attenuation at 
the output there is no bass boost avail- 
able, but as the output level is attenu- 
ated, the available bass boost increases. 

Fig. 9 shows the frequency response 
(lower dashed curve) when the output 
is attenuated 40 db and the bass -boost 
control is set for minimum (50,000 
ohms) . The solid curve immediately 
above represents the frequency re- 
sponse when the bass -boost control is 
set at maximum (zero ohms). Thus a 
frequency of 30 cps can have anything 
from zero to 27 db of boost, with re- 
spect to 1000 cps, depending on the 
adjustment of the bass -boost control. 

All components used in the construc- 
tion are standard with the exception of 
the inductance, which weighs about 1 
ounce and has over -all dimensions of 
about 1" x $/+" x % ". The coil is wound 
on standard nickel -steel laminations 
that are used for transistor transform- 
ers. The author obtained the 0.7 -henry 
inductance by using the green and yel- 
low leads on the secondary of Argonne 
transistor transformer No. AR -128. 

This circuit about fulfills the require- 

Fig. 16. Top view of the common power 

+2 

Fig. 14. The curve at iS 

the right shows the max- fl- 

imum power response 3 2 

of one of the power am- 5 plifiers at the level at ; 4 
which clipping begins. á 

6 

Odb IO WATTS 

TI 

RI 

PLI 

SI 

II7V.A.C. 

FI 

30 100 

R2 

KC. 

FREQUENCY -CPS 

RI- 180,000 ohm, s/r r. res. 
R., Rs -2 ohm, 3 w. res. 
Rs, Rs- 47.000 ohm, s/2 w. res. 
CI, Cs, Cs, Cs -1500 pfd., 50 v. elec. capacitor 
SRI, SRI, SRI, SRs -Silicon rectifier (1N1115) 

R5 

10 15KG 

_ 50 v. (NO LOAD) 
45K (.4A) 

R3 AMPLIFIER # I 

R4 AMPLIFIER #2 
50 K (NO LOAD) 
45 V. (.4A) 

Ti-Rectifier power trans. 117 v. pri.; 33 v. 
3 amp sec. (Triad F.61U or equiv.) 

F,-2 amp fuse Sr- S.p.s.t. switch 
PL,-- 1125th watt neon bulb (NE -51) 
NOTE: This supply will power both amplifiers. 

Fig. 15. Complete schematic diagram of the single power supply unit required. 

ments set forth in the article "Is a 
Loudness Control Necessary" by Burt 
Hines published in the July 1958 issue 
of RADIO & TV News. This article in- 
dicated a separate loudness control 
would not be needed if a bass control 
could provide "something like 25 to 30 
db at 40 cycles." Fig. 9 shows that ap- 
proximately 25 db of boost can be ob- 
tained with this circuit. The Fletcher - 
Munson contours of equal loudness 
level show most of the contour changes 
involve a boost of the bass frequencies 
at the lower levels of intensity. There- 
fore, this circuit combination seems to 
fulfill the requirements of level control, 
bass boost, and loudness control. 

The circuit can be added to the emit- 
ter- follower and level -control output of 
Fig. 1 since it has the same driving im- 
pedance, as shown in Fig. 10. 

With this addition, the preamp of 
Fig. 1 now has the necessary treble 
and bass control to compensate for lis- 

supply chassis. 
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tening levels, deficiencies in the pro- 
gram material, or deficiencies in pick- 
up. speakers, etc. 

The construction and component lay- 
out of the two preamplifiers with this 
bass -boost circuit is shown in Fig. 4. 
Fig. 5 shows the construction on the 
back side of one of the preamps. 

Power Amplifiers 
A great deal of effort has gone into 

the development of transformerless 
push -pull amplifiers using vacuum 
tubes. Practical circuits, however, use 
many tubes in parallel to provide the 
high currents necessary for direct driv- 
ing of low- impedance speakers. 

The advent of power transistors has 
given new impetus to the development 
of transformerless circuits since tran- 
sistors are basically low- voltage, high - 
current devices. The emitter -follower 
stage, in particular, offers the most in- 

(Continued on page 134) 

Fig. 17. Bottom view of the common power supply unit. 
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For those critical line -voltage or other a.c. 
checks, a handful and a half of parts build this By PAUL S. LEDERER 

Expanded -Range A.C. Voltmeter 

THE DESIGN of most electronic de- 
vices operated from the conven- 
tional a.c. line is based on a voltage 

value of 117 volts. Substantial devia- 
tions from this nominal value produce 
obvious effects, but even relatively 
small variations may have results that 
are significant, if less noticeable. For 
example, manufacturers of vacuum 
tubes generally recommend operation 
of tube heaters within ±10 %r of rated 
value. To meet this requirement, the 
a.c. supply voltage would have to be 
within the same percentage limits. 
Operation below rated voltages may 
prolong the life of the tubes, but the 
reduction in gain and power output, 
which is cumulative in most receivers, 
can make quite a difference. Operation 
above rated values increases gain and 
output, but reduces tube life consider- 
ably, by a percentage greater than that 
of the over -voltage condition. 

In the case of certain gas -filled de- 
vices, including some tubes in this 
category, deviation of operating volt- 
ages beyond the ±10 %, limits may 
mean complete failure. Incandescent 
lamps are highly sensitive to fluctua- 
tions of the kind under consideration. 
For a typical lamp, a 10 %, increase in 
operating voltage above the rated value 
can produce 30% more light output - 
but can also reduce life of the lamp by 
75 %. 

Since the importance of maintaining 
a reasonable line -voltage stability is 
generally recognized in industrial and 
laboratory situations, voltage regulat- 
ing and /or monitoring devices are fre- 
quently employed to maintain the 
rated value with relative independence 
of power -line fluctuations. In sprawl- 
ing residential sections, however, large 
variations do occur despite the efforts 
of light and power companies to min- 
imize them. The author knows of an 
outbreak of TV troubles in one area, 
for example, that turned out to be 

July. 1959 

caused by low line voltage and nothing 
more. 

Before remedial measures for an un- 
stable a.c. line can even be considered, 
there is first the problem of establish- 
ing the difficulty, which, of course, 
means measuring the a.c. line voltage. 
This sounds quite simple. However, 
the device usually used by the tech- 
nician is, at best, an a.c. voltmeter 
with a range of 0 -150 volts. In other 
cases, the most convenient available 
scale is 0 -300 or 0 -500 volts. On such 
instruments, a variation of ±10% of 
117 volts generally represents no more 
than ±2 divisions on the scale. This 
narrow spread, somewhat inconvenient 
to read in any case, represents the de- 
sired limits of variation in an inade- 
quate way even if the instrument has 
been calibrated carefully for accuracy 
at 117 volts itself. 

The best solution is a meter that 
would cover a relatively limited range 
of voltages, say no more than 20% be- 
low the rated line voltage and no more 
than 20 '4 above it, but would portray 

Fig. 1. Costliest items in the circuit 
are the meter and the zener diode. 

SR 

1 
AC LINE 

195 TO ßSVt 

R,-22 ohm, 1 w. composition res. 
Rs- 10,000 ohm, 1 w. composition res. 
R, -4400 ohm, 1 w. composition res. (see text) 
Rs- 10,000 ohm, 1 w. composition res. (see text) 
Rs- 100,000 ohm, 1/2 w. composition res. 
Ci-20 µi., 250 r. elec. capacitor 
M,-0.1 ma. meter 
SR, -Selenium rectifier, 25 ma. (or higher) 

135 v. 
CR, -Tener diode (Hoffman 1N1320) 

o 

this range on an expanded scale that 
would permit both ease and close ac- 
curacy in reading. Actually commer- 
cial, expanded -scale, a.c. voltmeters 
that indicate only from about 90 volts 
to about 130 volts do exist. They are 
excellent, but would be considered 
rather expensive by most service tech- 
nicians, hams, and experimenters. 

Fortunately a good indicator of this 
sort can be put together at relatively 
little cost. The most expensive item is 
a 0 -1 milliampere d.c. meter, which is 
quite likely to be on hand. A zener 
diode that costs between $3 and $4 is 
also required. In addition, there are a 
few resistors, a capacitor, and a seleni- 
um rectifier. Thus the finished product 
can be made quite compact. While it 
may not have the outstanding accuracy 
of the commercial unit, the author's 
version has been calibrated so that ac- 
curacy is within ±2 volts over a range 
from 95 to 135 volts. Since this is about 
2%, it will more than suffice for the 
purpose. 

Concerning operation of the circuit, 
shown in Fig. 1, we have a bridge with 
resistors in three of its four legs (R., 
R,, and R.:) and the zener diode, CR,, in 
the fourth leg, with the milliammeter 
arranged to sense bridge imbalance. 
The zener diode may be compared to a 
voltage -regulator tube in one respect 
that is important to this circuit: the 
voltage drop across it remains con- 
stant over a wide range of current 
variation. Thus, we can choose com- 
ponent values so that, when a certain 
d.c. voltage is applied across the entire 
bridge (enough so that the diode will 
begin to show its constant -voltage 
character), the bridge is balanced. 

The point chosen at which the bridge 
is to be balanced is the lowest voltage 
we wish to measure. Now, when the 
d.c. voltage applied across the bridge is 
increased, the drop across the zener 

(Continued on page 138) 
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Add A.F.C. with a Silicon Diode 
By STEWART K. GIBSON / Use the new silicon junction diode whose capacity 

varies with voltage to add a.f.c. to an FM receiver. 

ALTHOUGH most high -quality FM 
tuners manufactured during the 
past few years have included auto- 

matic- frequency control (a.f.c.) to 
simplify tuning, there are thousands 
of receivers, particularly of the less 
expensive type, which do not incor- 
porate this desirable feature. Many of 
these sets really need automatic -fre- 
quency control, not only to combat 
warm -up drift which makes retuning 
several times during the first half 
hour of operation essential, but also to 
combat the backlash and wind -up in 
the tuning drive which makes it nearly 
impossible to tune critically without 
long practice. We've even run across 
one or two models that never did settle 
down, even after several days of con- 
tinuous operation! With the addition 
of silicon -diode automatic -frequency 
control, even the most "ornery" receiv- 
er becomes well behaved. 

Actually, when we use a silicon -junc- 
tion diode for automatic - frequency 
control we are utilizing a character- 
istic of the junction diode which semi- 
conductor engineers have striven to 
minimize, i.e., its capacity. Unlike the 
point- contact silicon diode which can 
be designed with such low shunt ca- 
pacity that it may be used as a sensi- 
tive microwave detector or mixer, the 
silicon- junction diode has sufficient 
shunt capacitance to seriously limit 
the diode's application at high frequen- 
cies. Happily, for our requirement, 
this capacity is not constant' varying 
with the reverse voltage applied. Thus 
a typical diode with Moth of a volt of 
d.c. reverse bias may have an effective 
capacity of over 30 µµfd., while increas- 
ing the bias to 1 volt will decrease the 
capacity nearly 50 per -cent. It is this 
variation of capacity with voltage 
which will be used for automatic -fre- 
quency control. 

Fortunately, the two FM detectors 
most often encountered, the discrimi- 
nator and the ratio detector, in addi- 
tion to detecting the instantaneous 
frequency modulation applied to the 
signal at the transmitter, produce a 
d.c. component which is dependent not 
only on the signal strength of the 
carrier, but also on the frequency of 
the signal. In the normal configuration 
of either of these circuits, this d.c. volt- 
age output is zero when the incoming 
signal is exactly "in tune" with the de- 
tector, while detuning only a few kilo- 
cycles on one side of resonance pro- 
duces a positive voltage output and 
detuning on the other side of resonance 
provides a negative output. Thus we 
develop a voltage which not only indi- 
cates when the receiver is not properly 
tuned, but one that has a sense of di- 
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rection, i.e., signals its polarity whether 
the tuner is above or below resonance. 
If a slight increase in the capacity of 
the tuning capacitor causes the de- 
tector to put out a negative d.c. volt- 
age and this voltage is applied to the 
silicon -junction diode "capacitor," the 
diode capacity will decrease. Of course, 
this decrease will be determined both 
by the amount of detuning and the 
received signal strength, so for an 
increase of Mo of a micromicrofarad in 

Fig. 1. (A) Capacitance of typical silicon 
junction diodes. (B) Circuit capacity with 
a 5 -µµfd. capacitor in series with diode. 
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tuning capacity, there might be a 10 
µµfd. change in the diode capacitance. 

If we now connect the diode "capaci- 
tor" across the oscillator section of the 
tuning capacitor in the FM receiver 
and again retune slightly, the voltage 
developed off -resonance by the detec- 
tor will be fed to the diode and change 
its capacity to compensate for the de- 
tuning. However, this capacity change 
will bring the signal back closer to 
resonance and thus reduce the control 
voltage again. A change of Moth of a 
micromicrofarad in the tuning capaci- 
tor's'capacity will thus cause a final 
compensating change of slightly less 
than 140th of a micromicrofarad in the 
diode capacitance. In other words, the 
capacitance change in the diode can 
restore the tuning almost to resonance, 
but never all the way. Of course, the 
stronger the signal, the greater will be 
the voltage developed for a given 
amount of detuning and the wider the 
tuning range over which the signal 
will be pulled back closer to resonance 
with no audible degrading of the re- 
ceived signal. 

Suitable Diodes 

Although any silicon -junction diode 
should be usable as a voltage -tuned 
capacitor, most available data covers 
the use of medium- current, hermetic- 
ally sealed units, such as International 
Rectifier Corporation's series of diodes 
rated at 250 ma. maximum in conven- 
tional rectifier service, including the 
3AS1 (1N599) with a 50 -volt peak in- 
verse voltage limit and the 3DS1 (1N- 
602) with a 200 -volt peak inverse maxi- 
mum' and specially designed units such 
as International Rectifier's "Semicap" 
and Pacific Semiconductor's "Varicap" 
series. Two typical curves of capaci- 
tance versus reverse bias voltage are 
shown in Fig. 1A. Note that the ca- 
pacitance range of these units is far 
greater than required at the FM -band 
frequencies where the total capaci- 
tance to tune the entire FM band, 88 
to 108 mc., in only 10 to 20 µµfd.; so 
we may modify the curves by putting a 
small capacitor in series with the volt- 
age -tuned one. Fig. 1B shows the effect 
on the curves of Fig. lA of a 
series capacitor. Note too that this 
also serves as a capacity divider, re- 
ducing the amount of local oscillator 
voltage appearing across the junction 
diode "capacitor." 

As the oscillator of the FM receiver 
is the primary frequency -control ele- 
ment, the r.f. and detector circuits 
having relatively broad response, it is 
customary to apply a.f.c. control only 
to the oscillator stage. Our silicon - 
junction diode may he connected across 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


the oscillator coil in several different 
ways, but in each case provision must 
be made to permit application of a few 
volts of reverse bias to the diode and 
for the a.f.c. control voltage to work 
against this. As a positive voltage is 
easier to obtain in most receivers, both 
of the sample circuit configurations of 
Fig. 2 have been arranged for positive 
bias. This bias can be from 1 to 10 
volts with no great effect on perform- 
ance, although a voltage in the neigh- 
borhood of 11/2 to 2 volts will give ex- 
cellent control in most of the appli- 
cations. 

The positive bias may be taken di- 
rectly from "B +," as indicated in Fig. 
2B, adjusting the value of the resistors 
to drop the available voltage to the re- 
quired low level, while in some sets the 
circuit shown in Fig. 2A will permit 
the connection of the r.f. choke directly 
to a bypassed i.f. cathode which has 
the required voltage available. It is 
not necessary that the voltage applied 
as bias have outstanding long -time sta- 
bility due to the self- compensating 
characteristics of the circuit, although 
a direct r.f. feedback path or audio 

MM MICA OR WO CERASC 
IA) 

TUNING CAPACITOR 
(OSC. SECTION) 

3D31 

33K 

1011FD. 

Fig. 3. All the major a.l.c. components can be mounted conveniently adjacent 
to the oscillator section of the tuning capacitor. The a.f.c. filter circuit 
is located underneath the chassis adjacent to the volume control of the set. 

BUSE ABOUT IOK PER VOLT OF B. 
IBI 

Fig. 2. Sample circuit configurations that may be employed with positive bias. 

modulation should be avoided. It is, 
of course, desirable to connect the 
junction diode to the oscillator tank 
circuit with reasonably short leads and 
the capacitor (C) shown in the low 
side of the diode in both of the Fig. 2 
diagrams should provide a fairly direct 
signal ground. 

A Typical Case 
Let's convert a typical receiver and 

see what sort of troubles we encounter. 
The Emerson 602 is an a.c: d.c. FM 
receiver, designed to a price and manu- 
factured in fairly large numbers. Its 
dial -cord drive has enough spring in 
it to make some units rather difficult 
to tune and its thermal instability 
makes the addition of a.f.c. quite de- 
sirable. The relatively open construc- 
tion is ideally suited for its adaptation 
to diode a.f.c. 

To start, we will assume that the set 
is in alignment and operating properly. 
If not, this is of course the starting 
point. With the set aligned and per- 
forming normally, let us first examine 
the oscillator circuit. It is essentially 
conventional, although it uses a 12BA7 
pentagrid oscillator -mixer tube instead 
of the triode oscillator which is more 
commonly found in current tuners. The 
oscillator coil is mounted underneath 
the chassis and is connected directly to 
the rotor of the rear section of the 
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tuning capacitor. while the trimmer 
is mounted on the top side, as is the 
3 -µpfd. fixed ceramic capacitor. 

It is physically convenient to mount 
a pair of terminal strips on the rear 
surfaces of the tuning capacitor, using 
short self- tapping screws and the holes 
thoughtfully provided by the capacitor 
manufacturer. By carefully discon- 
necting the ground end of the 3 -µµfd. 
shunt capacitor, which is soldered to 
the variable capacitor frame, we can 
use it for coupling to the tuned circuit. 
Fig. 4 shows the oscillator circuit be- 
fore and after, while Fig. 3 pictures 
how the components actually look in 
place. The author's arrangement of 
parts is not necessarily optimum, as we 
made this particular modification a 
little more open than others so it 
would photograph better. 

For the 1.5- to 2 -volt bias needed we 
decided to tap down from the 6 volts 
available at the 35B5 output tube's 
cathode. A voltage divider consisting 
of a 100,000 -ohm and a 33,000 -ohm re- 
sistor gave the 1.5 volts while a 10- 
µíd., 3 -volt miniature electrolytic 
across the bottom end filtered out any 
audio modulation which might have 
caused trouble. 

After tying in the bias supply, a 
jumper was clipped across the .01 -4d. 
capacitor in the a.f.c. filter line, equiv- 
alent to closing the "a.f.c. defeat" 

switch, and the set was turned on and 
allowed to warm up for a few minutes. 
Stations which had come in relatively 
close to the proper dial calibrations 
were now off somewhat, particularly at 
the high end of the dial, due to the re- 
duction of the fixed capacitance across 
the oscillator coil, but the set was 
brought back to calibration by adding 
capacitance via the oscillator trimmer. 

We now went hunting for a pick -off 
point for the a.f.c. voltage. Checking 
the alignment instructions, it was 
found that there was indeed a point 
where the required positive or nega- 
tive voltage could be obtained for the 
a.f.c., but because the 6S8GT was used 
as a multi -purpose detector and ampli- 
fier with one of the diode cathodes 
permanently connected to the ground- 
ed- triode amplifier cathode, the plus or 
minus voltage was not based on a 
ground reference but was "half way 
up" on the 33,000 -ohm detector load 
resistor (Fig. 5A). An obvious solu- 
tion was the installation of a 6AL5 
double -diode in a conventional ratio - 
detector circuit, but limited space sug- 
gested that we try to adapt crystal 
diodes to our requirement. Checking 
through the files for typical circuits we 
arrived at Fig. 5B, but found we could 
omit both the crystal shunt resistors 
and the RC elements in the tertiary 
coil circuit, as shown in Fig. 5C. Per- 
haps the 1N34 crystals were matched 
more carefully than customary, for 
after over five weeks of continuous op- 
eration, balance is still satisfactory, 
but we have followed Fig. 5B in other 
cases. 

Performance 

With the circuit modifications of Fig. 
5C installed, we now connected the 
unused diode plates and cathode of the 
6S8 to the grounded cathode and ran 
the a.f. lead from the top of the volume 
control to the a.f.c. filter. After re- 
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moving the "a.f.c. defeat" jumper, the 
set was turned on and gave thoroughly 
unsatisfactory performance. A quick 
check with a vacuum -tube voltmeter 
on the a.f.c. line showed that we were 
getting proper a.f.c. voltage but that it 
was of the wrong polarity. In other 
words, when we increased the capacity 
of the tuning capacitor slightly, the 
a.f.c. voltage went positive and ampli- 
fied the change. The solution was to 
reverse the diode connections to the 
secondary of the detector coil, "XX" in 
Fig. 5C, so that the phase- determining 
circuit would deliver voltage of the 
proper polarity. 

Having made this "correction," we 
were so pleased with the performance 
of the receiver, with its new -found 
ability to cling to a signal, that we 
didn't recheck the i.f. alignment for 
several days. When we finally did, we 
followed the normal alignment proce- 
dures for the set, but somewhat more 
easily than originally, as it was not 
necessary to establish an off- ground 
reference point for the ratio- detector 
alignment. Of course, it was necessary 
to put back the "a.f.c. defeat" clip lead 
for the over -all alignment check, but 
we never did actually install the defeat 
switch on this unit, for we found that 
the set's limited sensitivity made it 
easy to tune -in all available stations in 
our area by tuning beyond the weak 
station blanketed by a strong one and 
then coming back until the lower pow- 
er signal locked in. This unit has been 
run for many weeks now, both inter- 
mittently and continuously. Its per- 
formance, although not its audio quali- 
ty, ranks with that of much more 
costly receivers. 

Other Examples 

Frequency modulation receivers 
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Fig. 4. Oscillator circuit discussed (A) 
before and (B) after the modification. 

with conventionally circuited balanced - 
ratio detectors do not, of course, re- 
quire the detector modification just 
detailed, nor do sets equipped with 
discriminator detectors. A good ex- 
ample of the latter, and one well worth 
adding a.f.c. to, is the Browning 
Model RF -12A, an AM -FM tuner with 
completely separate AM and FM chan- 
nels. Here, too, the silicon -junction 
diode "capacitor" and its associated 
components can be conveniently 
mounted on the rear of the tuning ca- 
pacitor -the back section is the oscilla- 
tor gang on this set too -and the re- 
quired bias can be taken from the 
cathode of the mixer section of the 7F8 
through a 100,000 -33,000 -ohm divider. 

ORIGINAL RATIO DETECTOR 

IA) 

18K 

As there is no audio component, a .01- 
µíd. ceramic bypass capacitor will pro- 
vide adequate filtering. 

With a discriminator, the a.f.c. con- 
trol voltage is supplied from the un- 
grounded cathode of the detector, Fig. 
6, and is taken off after the de-em - 
phasis network. Incidentally, the de- 
emphasis resistor in the Browning is 
100,000 ohms instead of the 68,000 cus- 
tomarily used with a 1000- ttpfd. capaci- 
tor and if you plan to convert a Brown- 
ing RF -12A to a stereo tuner, which 
you can do quite easily at the same 
time you add the a.f.c., it is also sug- 
gested that you replace the 100,000 - 
ohm resistor with a 68,000 ohm unit or 
shunt it with 150,000 ohms to provide 
somewhat increased high -frequency 
response. 

It is also possible to apply junction- 
diode a.f.c. to many television receivers 
following the same procedures al- 
though here it will be necessary to 
introduce the junction diode and its 
associated components into the pack- 
aged tuner assembly, a not always sim- 
ple procedure unless full re- alignment 
equipment is available and, of course, 
the frequency control signal must be 
taken from the discriminator or ratio 
detector used for sound detection. In 
sets using other types of audio detec- 
tion, such adaptations are not too 
practical. 

We are thoroughly convinced that 
the few dollars and hours required to 
add silicon- junction -diode automatic - 
frequency control to "almost any old 
FM set" is well worthwhile. 
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SIGNAL INJECTION 
POINT-TO-POINT - 
DIRECT VIEWING - 
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MODEL 1075 

1 

New Technique Makes TV Servicing 
Easier, Faster, More Profitable 

Thousands of service technicians already save 
thousands of hours every day with the amazing 
B &K TELEVISION ANALYST. Enables you to inject 
your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin -point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., i.f., sync, and sweep sections of 
black & white and color television sets- including 
intermittents. Makes external scope or wave -form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more TV sets 
in less time, really satisfy more customers, and 
make more money. Color generator provides 
both rainbow pattern and color bars. 

MODEL 1075 TELEVISION ANALYST. Complete with 
standard test pattern, white dot, white line, and 
color -bar slide transparencies, 
and one clear acetate. Net, $25996 

See your B&K Distributor or Write for Bulletin ST21 -N 

Ba K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 10, Ont. 
Export: Empire Exporters, 458 Broadway, New York 13, U.S.A. 
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TELEVISION 
ANALYST 

Y 
R.F. AMPLIFIER 

Complete r.f. signal 
at all VHF channels. 
Isolates tuner trouble 
to the r.f. amplifier, 
converter, or to the 
r.f. oscillator stage. 

T 
OSR.F. C. 

4.5 MC AUDIO I.F. 

Provides FM modulated 
4.5 me sound channel. 
This audio carrier is 
modulated from the 
built -in 400 cycle tone 
generator. 

1st, 2nd, 3rd I.F. 
Signals available at 
20 me and 40 me i.t. 
Checks A.G.C. action. 
Isolates trouble to 
individual defective 
stage, I.f. transformer, 
or other component. 

1.1 

SYNC 

Composite sync 
signals available 
for checking of 
these stages. 

AUDIO 
AND AUI 

Injection 
tone sigr 
trouble -s 
section. I 

defect in 

il 
AMPLIFIER 

10 OUTPUT 

of 400 cycle 
ial simplifies 
hooting -his 
solates the 

stently. 
II 

VIDEO DET. VIDEO AMP. 

Reproduces test pattern on picture 
tube. Injects signals into video 
detector or video amplifier stage 
of TV receiver for fast, visual 
trouble- shooting and correction. 
Makes it easy to Check bandwidth, 
resolution, shading and contrast. 

II 

VERTICAL - Provides separate 
driving pulse to isolate defect 
between vertical oscillator and 
vertical output stage. 

HORIZONTAL - Driving pulse ap- 
plied to output stage produces 
full sweep and high voltage if out- 
put system Is working. Eliminates 
uncertainty of B+ boost affecting 
horizontal oscillator operation. 

r 
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easiest building 
and 

finest qù lity 
are yours with... 

H EATH KIT® 

every kit maker claims to be 

better... here is why HEATHKIT' 
continues to be the world's BEST! 

(vfk hole A insert the 3/U rubber gramm... 

I I ln hole B Insert the 1/2" rubber groom. -, 

1 I In hole C Install the transistor socket. ,. 

N lockeashers, and 2 -48 nuls 

1 1 In role D install the osvitlator rill 
clip. as shown in P +sil o 
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BEST INSTRUCTIONS 
Recognized by leading consumer research organizations as the tops in 

the field of kit construction manuals, the Heathkit step at a time instructions 
leave absolutely nothing to question. Giant size pictorial diagrams and 

everyday, non -technical language make every Heathkit easy for anyone to 
build. No electronic or soldering experience is required; the Heathkit 
manuals teach you the right way to do a professional job the first time. 

BEST QUALITY 
Only top quality, name brand parts go into Heathkit equipment assuring 
you of a finished product unsurpassed in performance, dependability and 

endurance. Rigid quality control standards are maintained at the Heath 

factory; all Heathkits are conservatively rated; no Heathkit performance 
claims are made that are not thoroughly proven and tested under the most 
stringent laboratory conditions. You can see as well as hear the quality of 
Heathkit ... the neat layout, the sturdy panels and cabinets, the rugged, 
accurate parts ... and when you're finished, the incomparable performance 
of your Heathkit ... unmatched anywhere. 

BEST ENGINEERING AND STYLING 
The latest developments in circuitry and components are combined into 

Heathkit equipment that is designed from the start to be beginner built. 
The Heath engineers, first in the field of kit engineering, are constantly at 

work creating ever- easier paths to the best in kits for beginner building. 
New kits from the Heath laboratories are proof -built by beginners to field 

test the clarity of instructions, ease of physical assembly, and the attain- 

ment of advertised specifications.The praise -winning styling of all Heathkit 

equipment is universal in appeal, function, beauty. 

Hilr T HEATH COMPANY 
Benton Harbor, Michigan 
IL) a subsidiary of Daystrom, Inc. 
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HI -FI STEREO SYSTEM KIT 

a complete Heathkit Stereo "Package" 

THRILL TO A NEW DIMENSION 
IN STEREO SOUND 

For the first time anywhere ... a stereo -kit package, ready -to -play 
after only a few hours assembly time and complete with cabinet, stereo 
amplifier, stereo record changer, bass woofer and stereo speaker wings. 
And the unbelievably low price sets an unprecedented record for 
stereophonic systems of this quality anywhere on the market. One of 
the factors behind this phenomenal achievement is the introduction 
of the revolutionary stereophonic "sum and difference" amplifier used 
in this kit -licensed in kit form exclusively by Heath Company from 
CBS Laboratories. This unique development in audio science employs 
a new principle of stereophonic reproduction. The single chassis am- 
plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and left channels, reproduced by the stereo wing speakers. 
The centrally located woofer reproduces the non -directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low- frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on -off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum -and -difference or matrix -type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8' speaker capable of 30 
cycle response when housed in the acoustically designed ducted -port 
enclosure. The specially designed crossover employs a dual bass -mixing 
250 cycle network. The twin stereo speakers are 6' x 9' extended range 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro -groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 
RPM monophonic or stereo records. Separate inputs are provided 
for AM /FM tuners or multiplex. Both in styling and performance, 
the all -new SD -1 Stereo offers you the greatest Hcathkit value in 
years. Shpg. Wt. 88 lbs. 

July. 1959 

HEATHNIT SD-I B (birch 
or SLY1 1.1 (mahogany) 

$17995 
(cabinrt legs included: 
and tables not included) 

Complete -No "Extras" to Buy 
Revolutionary Stereo Amplifier 
Assemble in Just a Few Hours From Easy Step - 
By -Step Instructions 
Beautifully Styled Cabinetry 
Stereo Sound With Such Impact You'll Find It Hard 
to Believe! 

SPECIFICATIONS -0,..11 System Frequency Response. ±5 db. 30.16.000 cos. 
Amplifier: (push-pull conditions except where specified). Power verjus Distortion: 10 
watts. less than 3% THD from 30.16.000 cps. 9 watts, less than 2? THD troni 30- 16.000 
cps. 1 watt. less than 0.75ó from 30-16.000 cps. Peak Power: 20 watts: Midrange indi. 
vidual channel power. 5 watts. Frequency Response: Tuner input. tone controls in mid. 
position. I watt level. t1 db. 3016,000 cps. Ceramic cartridge input -equalised for 
RIAA characteristics. Input Sensitivity: 0.1 volt at 1003 cos to each tuner input for 10 
watt output. Hum and Noise: 70 db below 10 watt level with inputs shorted. Channel 
Separation at Significant Frequencies: (2 watt level on operating side). 250 cos -29.0 db. 
1 kc -34.0 db .2 kc -35.0 db. 2 kc -35.0 db. 5 kc -36.0 db. 8 kc -37.0 db. 12 kc -35.0 db. 
16 kc -29.0 db. Overall Channel Separation: using RCA test record #.1427.1, cartridge 
supplied. 1000 cos. 20 db. Bass Tone Control 50 cps: accentuation 8 db. Attenuation 
9 db. Treble Tone Control 10 kc: accentuation 9 db. Attenuation 7 db. Power Require. 
'rents: 117 volts. AC, 60 cycles, 75 watts. Crossover Network: crossover Ireg. -250 cps. 
Attenuation rate t2 db per octave. Power rating -5 walls per channel. Changer: speeds 
-16. 33. 45. 78 rpm. Cartridge: ceramic stereo. out.of.phase connected (.0908' dia. 
mond stylus). Cabinets: dimensions -main Cabinet. 30' wide x 342(' high x 15' deep. 
Satellite speaker. 14>' widen 8' high n 6%' deep. 

EASY TIME PAYMENTS 
The thrills of stereo sound from this Ncw Hcathkit Stereo System 
can be yours NOW -.. while you pay in easy installments. 
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SPECIFICATIONS -Tape Speed: 7.5 and 3.75" per second. Maul 
mum reel size: T. Frequency response: (record. playback): i2.5 db. 
30. 12,000 cps at 7.5 IPS. ±2.5 db. 30.6.500 cps at 3.75 IPS. 
Harmonic distortion: 1% or less at normal recording level; 3% or 
less at peak recording level. Signal.to -noise ratio: 50 db or better. 
referred to normal recording level. Flutter and wow: 0.3% RMS at 
7.5 1 PS, 0.35% RMS at 3.75 IPS. Heads (3): erase, record, and in-line 
stereo playback. Playback equalization: NARTB curve, within ±2 
db. Inputs (2): microphone and line. Input impedance: 1 megohm. 
Outputs (2): A and B stereo channels. Output levels: approximately 
2 volts maximum. Output impedance: Approximately 600 ohms 
(Cathode followers). Recording level indicator: professional type 
db meter. Bias erase frequency: 60 kc. Timing accuracy: ±2 %. 

Power requirements: 105.125 volts AC. 60 cycles. 32 watts. Dimon. 
Skins: 15% W. x 13W D. total height 10X. Mounting: requires 
minimum of 8i," below and 1 %' above mounting surface. May be 
operated in either horizontal or vertical position. 

Tape Recorders 
Field Tested for One Year 

NEW PROFESSIONAL -TYPE TAPE RECORDER KITS 
Designed to take their place in the finest of hi -fi systems, the new models TR -IC and 
TR -1 D Tape Recorders will provide superb performance for years to come. These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR -IC or monophonic record and playback plus stereo playback in 
the TR -ID. 

The mechanical assembly, with fast forward and rewind, is completely finished and 
adjusted -you build only the tape amplifier. Easy to assemble, the amplifier features 
two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF -86 tubes in input stage and push -pull bias erase oscillator assure maxi- 
mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 
preamplifier, tuner, phono, or TV. In the TR -ID, a separate playback channel with 
cathode follower output is provided for each stereo track -one of the stereo channels is 

used for monophonic playback. 
Separate record and playback heads and amplifiers allow monitoring from tape while 

recording. Built -in sound level meter indicates proper recording level and bias for top 
quality recordings. A pause control allows instant starting and stopping of tape for 
accurate cueing and tape editing. Kit includes counter for cueing and editing ease. 

The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
wheel, long -life bearings, and positive acting braking system. Push button provides instant 
selection of 3Y.r or 71 IPS tape speed. Safety interlock on record switch minimizes the 
possibility of accidental erasing. The handsome styling includes plastic escutcheon in 
soft gold mounted on semi -gloss black panel with black knobs with gold inserts. Complete 
instructions provided for assembly and operation. This outstanding kit offers a combina- 
tion of feature found only in higher priced professional tape decks selling for $350 to 5400. 
MODEL TR -1C Monaural Tape Deck: Has all features of model TR4D with the exception of $13905 
stereo playback. Shpg. Wt. 30lbs. 
MODEL TR -IO Stereo Tape Deck: Provides monaural record and playback and stereophonIC $1 699s 
playback of the pre -recorded tapes (stacked). Shpg. Wt. 30 lbs. V 
MODEL C -TR -1C Conversion Kit: Converts model TR4C to include stereo function of model $1 996 TR -ID. 

NOW! FULL STEREO CONVERSION 
FOR TR -IA OWNERS 
MK-4 HaltTrack Stereo Conversion KIt: Modif ies TR A 

rat tape r. cor. -r to i .elude function of record and play- 
back of hall.track Stereo program material. Consists of a TE.1 

tape preamplifier, a stereo head array plus components and 
instructions to convert TR1A to TR.1AH. MAPS 
MK -S OuerterTraek Stereo Conversion Kit: Modifies TR.IA 
monaural tape recorder to include function of record and play- 
back of guarter.lrack stereo. Allows playing stereo both ways on 
standard tape tor twice the playing time Or four times playing 
time with monophonic recordings. Consists of a TEl tape pre. 
amplifier, a stereo head array plus components and instructions 
to convert TR -IA to TR.1A0. WAS 

4 roi 

HEATHKIT 
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NOW! TWO NEW STEREO -MONO TAPE 
RECORDERS IN THE TR -1A SERIES 
Our most versatile tape recorder kit, the model TR -IA now can be pur- 
chased in any one of three versions. You can buy the new half -track (TR- 
IAH) or quarter -track (TR -IAQ) versions which record and play back 
stereo and monophonic programming, or you can buy the original monaural 
version (TR -lA) and add either half -track or quarter -track stereo provisions 
later using the MK -4 or MK -5 Conversion kits. The tape deck is extremely 
simple to assemble and uses precision bearings throughout the rugged 
mechanism assuring long and faithful service. One control lever selects all 
tape handling functions on the deck, greatly simplifying operation. Speeds 

of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0.35%. 
Each tape preamplifier features NARTB playback equalization, separate 
record and playback gain control, cathode follower output and provision 
for mike or line input. Record level is indicated on "magic eye" tube. A 
safety interlock is provided to minimize accidental erasure of tape. Filament 
balance control allows adjustment for minimum hum level. Cathode fol- 
lower output from playback channel is approximately 600 ohms impedance. 
Two circuit boards are used for easy assembly. Supplied with attractive 
vinyl -clad steel cover in black leather texture, with inlaid gold design. Tern- 
plates and instructions provided for panel mounting or equipment en- 
closure installation. 
NOW AVAILABLE IN THREE MODELS! 
MODEL TR -1A: Monaural record /playback with fast for- 
ward and rewind functions. Shpg. Wt. 24 lbs. 

TR -tA SPECIFICATIONS -Frequency Response: 7.5 IPS ±3 db 50.12.000 cos. 3.75 IPS 33 
db 50-7,000 cps. Signal to Noise Ratio: Better than 45 db below lull output 011.25 volts /channel. 
Harmonic Distortion: Less than 2% at full output. Bias Erase Frequency: 60 kc (push -pull oscillator). 

MODEL TR -IAH: Monaural and half -track stereo record /playback with 
fast forward and rewind functions. $14995 Shpg. Wt. 35 lbs. 
TR -1 AN SPECIFICATIONS -Frequency Response: 7.5 IPS ±3 db 4045,000 cos. 3.751 PS ±3 
db 40.10.0)) cos. Signal to Noise Ratio: 45 db below full output of 1 volt /channel. Harmonic Dis. 

tortion: Less than 2% at full output. Bias Erase Frequency: 55 he !push -pull oscillator). 

MODELTR -1AQ: Monaural and quarter track stereo with record /playback 
fast forward and rewind functions. 

$9996 

Shpg. Wt. 35 lbs. 
$14996 

TR -1A Q SPECIFICATIONS-Frequency Response: 7.5 IPS f 3 db 40.15,000 cps. 3.75 IPS ±3 
db 40. 10,000 cps. Signal to Noise Ratio: 40 db below f ull output .75 volts /channel. Harmonic Dis. 

*onion: Less than 2% at full Output. Bias Erase: 55 kc (pushpull oscillator). 

ELECTRONICS WORLD 
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NEW 

Program Sources 

MODEL FM -4 

$3495 
SPECIFICATIONS- Tuning Range: 88 -108 mc. Quieting 
Sensitivity:2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting. 
25 un for maximum quieting (45 db). IF Frequency: 10.7 mc. Image 
Ratio: 45 db. AFC Correction Factor: 75 kc per volt. AM Suppres. 
sion: 25 db. Frequency Response: *2 db 2020,000 cps. Harmonic 
Distortion: Less than 1.5 %. 1100 us, 400 cycles 100% modulation. 
Intermodulation Distortion: Less than 1 %. 60 cycle and 6 kc mixed 
4:1 1100 uv, 30% modulation. Antenna: 303 ohms unbalanced. 
Output Impedarce: 600 ohms (Cathode follower). Output Voltage: 
nominal .5 volt (with 30% modulation, 20 us signal). Power 
Requirements: 105.125 volts 50/60 cycle AC at 25 watts. Overall 
Dimensions: 4X- H. x 13'/ W. x 5i4- D. 

$89aó 

-.4.111*»1 

il)_ 
MODEL BC-1A 

s2696 

HIGH FIDELITY AM TUNER KIT (BC -1A) 
Delivers AM broadcast reception comparable to 
FM quality. Features a special detector using 
crystal diodes and broad -band IF circuits for low 
signal distortion. Prealigned RF and IF coils elimi- 
nate the need for special alignment equipment. 
Sensitivity better than 3 microvolts for one volt out- 
put. Two output levels provided. Built -in power 
supply. Special antenna supplied, also provision for 
outside antenna. Shpg. Wt. 9 lbs. 

MODEL FM -3A 

$2695 

HIGH FIDELITY FM TUNER KIT (FM -3A) 
Featuring Inontl- banded cite nits for foil futility and 
better than 10 microvolt sensitivity for 20 db of 
quieting, the FM -3A pulls in stations with clarity 
and full volume. Incorporates stabilized temper: 
compensated oscillator, built -in power supply, pre - 
aligned IF transformers and ratio detector. The 
pre -assembled tuning unit is pre -aligned. Two out- 
put levels provided. Shpg. Wt. 8 lbs. 

NEW HIGH FIDELITY FM TUNER KIT (FM -4) 
This superbly designed unit incorporates :Idv.unccmt my in circuit design with 
features asked for by hi -fi fans everywhere. Better than 23 microvolt sensi- 
tivity, automatic frequency control ( AFC) with defeat switch, flywheel tuning 
and prewired, pre -aligned and pretested tuning unit ... bring you the finest 
in FM listening entertainment. The exceptionally clean chassis layout, pre - 
aligned IF transformers and the prewired, pre- aligned tuning unit insure 
ease of construction with no further need of alignment after the unit is com- 
pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
The attractive styling of the FM -4 features a vinyl -clad steel cover with 
leather -like texture, soft black front panel, set off with brushed -gold trim 
and new soft evenly -lit dial scale. A multiplex adapter output is provided. 
Feature for feature the FM -4 offers the most outstanding dollar value in FM 
entertainment available today. Shpg. Wt. 8 lbs. 

MONOPHONIC- STEREO AM -FM TUNER KIT (PT -1) 
Outstanding features in both styling and circuitry are combined in this I6- 
tube deluxe stereo AM -FM combination timer to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability -wired, pre - 
aligned 3 -tube FM tuning unit -built -in AM rod antenna -tuning meter - 
automatic frequency control (AFC) with on-off switch -and flywheel tuning. 
Other features include variable AM bandwidth. 10 kc whistle filter, tuned - 
cascode FM front end, FM AGC and amplified AVC: for AM. AM and FM 
circuits are separate and individually tuned so they can be used simultane- 
ously for stereo applications. Çathode follower outputs with individual level 
controls arc provided for both AM and FM, with a multiplex adapter output 
provided. A tuning meter and flywheel tuning Combined with two edge -lit 
slide rule scales provide effortless tuning. Styling features vinyl -clad steel 
cover in black with inlaid gold design and soft black, rigid die -cast panel set 
off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 lbs. 

AUTOMATIC HI -FI RECORD 
CHANGER KIT (RP -3) 

Combining automatic convenience 
with turntable quality through 
unique and simple design the 
Hcathkit RP -3 handles your rec- 
ords with the finest of care for full 
fidelity reproduction. The unique 
"turntable pause" feature during 
change cycle and smooth friction 
clutch start prevents record damage. Proper weight distribution and low 
pivot point friction of the tone arm minimize arm resonance, tracking error, 
and record wear. All record changer kits come equipped with changer base, 
stylus pressure gauge, 45 RPM spindle, and necessary wire. 
STEREO MODEL RP -3S: Equipped with Shure diamond stylus magnetic 
cartridge providing frequency response of ±4 db from 30 to 14,000 CPS. 
Shpg. Wt. 19 lbs. :74,95 
MONAURAL MODEL RP -3 -LP: (monaural microgroove recordings only): 
Equipped with Fairchild Magnetic diamond stylus cartridge. 
Shpg. Wt. 19 lbs. á74.95 
MONAURAL MODEL RP -3: Features a GE VRII magnetic cartridge with 
diamond LP and sapphire 78 stylus. Shpg. Wt. 19 lbs. á64,95 

SPECIFICATIONS- Operates Irons: 105-130 volts 60 cycles. Wow and Flutter: less than 0.18% peak at 33.1 /3 
RPM. Turntable Speed: Accurate within ±2 %. Change Cycle Completed in 9 seconds. Dimensions: 13%" wide 

12' deep. 5' above and 3' below mounting board. Motor Type: 4 Pole hum shielded. Type of Drivo: Friction. 
Record Speeds: 4 speeds. Automatic and manual 33.1 )3. 45. 78 RPM. Manual only -16 RPM. Variations in 
Tracking Force: less than 0.9 gram from first record to tenth record. Controls: "ON.OFF' switch. Manual 
Reject. " Spoedminder" (automatic speed selection and indexing). Manual speed selector (4 speed). Finish: 
Midnight Gray. Base: Maple (unfinished). Mounting Board: Birch (unttnished)- 
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NEW 
MODEL SA -3 

$2995 

NEW 
MODEL EA -3 

$2995 
PREAMPLIFIERS 

Model WA -P2 'Master Control" hi -fi pre- 
amplifier kit. 7 lbs .$19.75 

Model SP -2 Mono -Stereo (2 channel mixer) 
Preamplifier kit. 15 lbs. $56.95 

Model SP -1 Single Channel version of SP2. 
13 lbs. $37,95 

Model C -SP -1 Converts SP -1 to SP -2. 5 lbs. 
$21.95 

HEATHKIT 
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Hi-Fi Amplifiers 

NEW LOW COST STEREO AMPLIFIER KIT (SA -3) 
T he a1 ssI-r to bulled r u,t >lcFru i. uott Ibuncl in the all -new I lc:ulikit SA -3 Stereo 
Amplifier. All the convenience of complete dual channel control can now be yours 
at a fraction of the cost of comparable equipment. The high level preamplifier 
section of the SA -3 provides complete control for both channels. Ganged tone con- 
trols provide convenient "boost' and "cut" action for base and treble while dual 
concentric volume controls make possible precise channel balancing. A channel 
reversing switch and a speaker phasing switch allows optimum performance. Two 
separate inputs are provided for each channel to accommodate ceramic cartridge 
phonographs, AM -FM tuners, or tape recorder. Program source may be reproduced 
in either monophonic or stereo form. A really big package of stereo performance 
for the small investment! 
SPECIFICATIONS -Power Output: 3 watts per channel. Power Response: ±1 db 50 cps -20 Me at 3 
watts output. Total Harmonic Distortion: less than 3`660 cos -20 Mc. Intermodulation Distortion: less than 

at 3 watts output using 60 cycle and 6 Sc signal mixed 4:1. Hum and Noise: 65 db below full output. 
Controls: dual Clutched volume, ganged treble. ganged bass, 7 position selector. speaker phasing switch, 
on.olf switch. Inputs: (each Channel) tun, r, crystal or ceramic phono. Outputs: (each channel) 4, 6 and 
16 ohms. Fm, h: beau. )4,1h n0H Tree D''e e' :e $- W. x 6?: D. x 37.' H. 

NEW "ECONOMY" 3 WATT AMPLIFIER KIT (EA -1) 

More than enough for room filling volume ... ideal for getting started on a low 
cost individual component system. Designed for use with ceramic cartridge record 
players, tuners, tape recorders, etc. Built -in preamplifier provides you with all the 
necessary tone and volume controls for adjusting the sound reproduction to your 
personal taste. Smart appearance, quality components, assemble it in a few hours 
for years of trouble -free enjoyment. Shpg. Wt. 7 lbs. 

SPECIFICATIONS -Power Output: 3 watts. Input Sensitivity: 100 my for 3 watts output. Power Re. 

sponse: 60- 20,000 cos with less than 3 "á total harmonic distortion at lull output. Frequency Response ±3 
Ob. 20. 40.000 cos at 0.5 watt output. Hum and Noise: 70 db below full output. Power Supply: transformer 
Operated full wave rectifier. Inputs (2): Crystal or ceramic phono Cartridge, tuner. Output Impedance: 4, 

6 and 16 ohms. Dim-nsions: 33f," H. x 91;' W. n 6' D. 

NEW! 14 -WATT HI -FI ECONOMY AMPLIFIER (EA -3) 

From HEATHKIT audio labs comes an exciting new kit ... New Styling, New 
Features, Brilliant Performance! Designed to function as the "heart" of your hi -fi 
system, the EA -3 combines the preamplifier and amplifier into one compact pack- 
age. Providing a full 14 watts of high fidelity power, more than adequate for 
operating the average system, the EA -3 provides all the controls necessary for pre- 
cise blending of musical reproduction to your individual taste. Clearly marked 
controls give you finger -tip command of bass and treble "boost" and "cut" action, 
switch selection of three separate inputs, "on-off" and volume control. A hum 
balance control is also provided. 

NOTE THESE OUTSTANDING SPECIFICATIONS: HARMONIC DISTORTION, less than 2% (20 
cps -20 kU at I4 watts. I.M. DISTORTION. 1FA and 6.000 cps. 4:1) at 14 watts. FREQUENCY 
RESPONSE, 20 cos'20 kc, ±1 db at 14 watts. HUM 4. NOISE. mag. Phone input. 47 db below 14 watts, tune/ 
and till phono input 6? db b-low 14 watts. 

POWER AMPLIFIERS 

Model UA -1 "Universal" hi -fi 12 -watt amplifier kit. 13 lbs. $21.95 
Model W -4AM Single Chassis 20 -watt hi -fi amplifier kit. 28 lbs. á39.7S 
Model W -3AM Dual Chassis hi -fi 20 -watt amplifier kit. 29 lbs $49.75 
Model W -7M "Extra Performance" hi -fi 55 -watt amplifier kit. 28 lbs $54.95 
Model W -5M high fidelity 25 -watt amplifier kit. 31 lbs $59.75 
Model W6M high fidelity 70 -watt amplifier kit. 52 lbs á109.95 

SPEAKER SYSTEMS 
Model SS -3 "Basic" fir hi -ti speaker system kit. 

26 lbs. $34.95 
Model SS -2 "Basic Range" hi -fi speaker system 

kit. 26 lbs $39.95 
Model SS -1B "Range Extending" hi -fi speaker 

system kit. 80 lbs. $99.95 

Model HH -1 "Legato" hi -fi speaker system kit. 195 lbs $299.95 

HEATH COMPANY, Benton Harbor, Michigan 

(l a subsidiary of Daystrom, Inc. 
1 
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NEW: Heath Now Puts 2 -Way Radiotelephone Communications in Reach of Everyone 

Citizen's Band Transceiver Kit 
NEW: No Radio Operators License Necessary! 

Designed to meet all FCC requirements for 
new 11 -meter "Citizens Band" class D 
operation. 
Any U.S. citizen 18 or older eligible for 
license. 
No theory to study -no tests to take. 
Hundreds of uses in business or pleasure. 
Top quality components -proven perform- 
ance -easy to build. 

SPECIFY FREQUENCY CHOICE 
CLASS D CITIZEN'S BAND FREQUENCIES 

26.965 we 27.035 we 27.115 me 27.185 me 
26.975 me 27.055 me 27.125 me 27.205 me 
26.985 me 27.065 me 27.135 me 27.215 me 
27.035 me 27.075 me 27.155 me 77.225 me 
27.015 me 27.085 me 27.165 me 27.255 Inc 
27.025 me 27.105 me 27.175 me 

This channel shared with Class C Radio Control. 

NEW 

MODEL CB -1 

Includes transceiver. 
microphone. and 

special power cords. 
$4295 

First and only kit of its kind . designed to meet all FCC requirements for two-way radio tele- 
phone communication on new class D 11 -meter "citizens band" ... any U.S. citizen eighteen or 
older eligible for license ... no code test, no radio theory exams, no knowledge of specialized 
operating procedures required ... just fill out simple form included with kit and mail to FCC 
for registration. The Heathkit CB -1 Transceiver is light, compact, simple to assemble, easy to 
use. Buy two or more units, have your own communications system ... talk with family, friends, 
associates from your car, home, boat or office ... cover distances from one to ten miles depending 
on location and type of installation (extensively field tested). A flick of a switch selects "transmit" 
or "receive" while single receiver tuning control selects any of 23 assigned channels ... third 
knob controls volume and turns set on and off. With separate vibrator power supply available 
from Heath, along with two special power cords included with kit, you can convert transceiver 
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after 
initial installation, with no tools or adjustments. There's a Heathkit accessory antenna for any 
application, mobile or fixed. Kit comes complete with microphone, station identification card 
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application 
forms, a sheet of adhesive -back letters and numbers to affix call letters in space provided on front 
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of 
appropriate frequency. The famous Heathkit quality coupled with the market -shattering low 
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 lbs. 

SPECIFICATIONS- Rr,ceiver Type: Superregenerative detector w /rf stage. Power Input: 5 watts to plate of final RF 
amplifier (FCC maximum). Transmitter Frequency Control: Third overtone type quartz crystal operating within 0.005% of 
marked channel frequency between 32 F and 140 F. Modulation: AM plate modulation automatically limited to less than 
100% (FCC regulvementsl. Power Supply: Ill V 50/60 cycle. AC.6 V battery using Model VP.1 -6 Vibrator Power Supply or 
12 V battery using Heathkit VP -1.12. Power Requirements: 117 volts 50/60 cycle AC 35 watts: 6 V battery w /VP.1.6. 6.5 amps., 
12 V battery w /VP -0.12. 4.0 amps. Total B + requirements. 260 volts at 60 ma: total heater requirements, 6.3 volts at 1.8 
amos. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi 
nation handhId and desk type. Ceramic element. plastic case. with Cord and connector. RF Output Impedance: 50 Ohms. 
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supplied, one for 
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in. 
Cabinet Dimensions: 8' H. e 6' D. x 9W W. 

NEW 
MODEL CO -1 

$795 
(batteries Inc uded) 

NEW TRANSISTOR CODE 
PRACTICE OSCILLATOR KIT 
(CO -1) 

Your best buy in a high quality code 
oscillator, the CO -1 is ideal for Boy 
Scouts or beginning radio hams. Prac- 
tice code by authentic CW tone or 
blinker light. Switch selects built -in 
speaker or light. Contactor provided 
for practice keying or any standard 
key can be connected. Completely 
transistorized for long battery life. 
Powered by two standard flashlight 
batteries. Batteries included. Shpg. 
Wt. 3 lbs. 

ANTENNAS 
MODEL CBU -1 "UTILITY" ANTENNA 
Low coast, portable antenna for CB-1 Transceiver 
for temporary installations. mobile or fixed, where 
maximum coverage is not required. Rugged clip 
for mounting on caves- trough of house or rain gut- 
ters of cars, trucks, etc. Bracket supplied for 
mounting on transceiver or any flat surface. 45%" 
base -loaded, antenna with 12' connecting cable 
romei complete, ready to use. Shpg. Wt. 3 lbs. 

$9.95 

MODEL CBM -1 ''MOBILE" ANTENNA 
For CB-I Transceiver permanent mobile installa- 
tions where greatest coverage is desired. Easy to 
install double chain -type bumper mount spring 
hase -no cutting or drilling. Easily adapted to 
boats, etc. V. wave whip antenna approximately 
9' from mounting surface to tip -supplied with 
clip for securing in semi -horizontal position to clear 
obstructions. Kit is complete with 102" whip in 2 
sections, 15' connecting cable and all necessary 
hardware. Shpg. Wt. 7 lbs. 

$19.95 

MODEL CBF -1 "FIXED LOCATION" 
ANTENNA 
A !4 wave "ground plane" type antenna for CB -I 
Transceiver using 4 radial elements as the "ground 
plane" and I vertical element as the radiator. Ex- 
cellent coverage, essentially non -directional, mak- 
ing it ideal for communications between fixed and 
mobile units. Antenna measures 9' 4" from bottom 
of mounting bracket to top of vertical radiator. 
Radial length 9'. Kit is complete with 50' con 
necting cable and easy to install mounting clamp. 
Shpg. Wt. 7 lbs. $19.95 

POWER SUPPLIES FOR 
MOBILE USE OF CB -1: 
MODEL VP -I -6 Vibrator Power Supply kit for 
6 volt batteries. Shpg. Wt. 4 lbs. 

$7.95 
Model VP -1 -12 Vibrator Power Supply kit for 
12 volt batteries. Shpg. Wt. 4 lbs. 

$7.95 

TRANSISTOR PORTABLES 
... and other Do- It- Yourself Hobby Kits 
Model XR.1P Transistor Portable Radio kit...6lbs, $29.95 
Model CR -1 Crystal Radio kit.. .3 lbs $7.95 
Model BT-1 Battery Tester kit...2lbs. $8.50 
Model ET -1 Enlarger Timer kit...3lbs. $11.50 
Model BR -2 Broadcast -Band Receiver kit..10lbs...(less cab.).. $18.95 
Model RC -1 Professional Radiation Counter kit...8 lbs. $79.95 MODEL XR -1? 

MARINE KITS ... 
For Fun and Safety Afloat 

Model DF -2 Two Band Transistor Radio Direction Finder kit 
9 lbs - 1p9,115 

Model FD -1.6 Fuel Vapor Detector kit (6 v.)...4 lbs. =79.98 
Model FD -1 -12 Fuel Vapor Detector kit (12 v.)...4 lbs $35.95 
Model MC -1 Marine Battery Charge kit...16lbs. $39.95 
Model PC -1 Power Converter kit. ..8lbs. $24.95 MODEL DF -2 
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New- Electronic Ignition Analyzer Kit-IA-1A 

MODEL IA -1A 

$5995 
A Fraction of the Cost of Comparable Instruments 

Shows "Picture" of Entire Ignition System Performance 
on Cathode Ray Screen 

Shows Primary or Secondary Circuit Patterns 

"Trouble- Shoot" Complicated Ignition Faults in Minutes 

A revolutionary development in the automotive tune -up field. Ilea thk it 
offers the small garage owner, service station operator or hobbyist an 
ignition analyzer with qualities and features of scopes costing several 

times as much (comparable to instruments costing as much asS750.00). 
The savings you realize through do- it- yourself kit assembly are only 
part of the story. Beath engineering know -how and tremendous 
buying power play an important role in keeping prices at rock bottom. 
Yet, this scope, as with all Heathkits, is designed to be "beginner 
built". A few hours of your spare time ... and you're in business. 
The IA -IA lets you check the complete ignition system of an auto- 
mobile in operation by merely connecting two leads to observe the 
tell -talc spark pattern of the cylinders. Can be used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser, points, plugs and ignition wiring. A switch 
selects either primary or secondary circuit patterns; or alternately 

A COMPLETE LINE OF INSTRUMENT KITS 
OSCILLOSCOPES 
Model 0M -3 "General Purpose" 5" oscilloscope kit..22 lbs. $39.95 
Model 0 -12 "Extra Duty" 5" oscilloscope kit...22 lbs $65.95 
Model OP -1 "Professional" 5" DC oscilloscope kit...34 lbs......$179.95 

provides choice of parade or superimposed secondary patterns. It .611 

also indicate coil reserve, a poor spark plug, defective wiring and will 
even identify the offending plug or wire. Also detects breaker point 
bounce, a defective condenser, or will allow setting of the dwell -time 
of the points. The IA -IA is simple to use, with a minimum of controls, 
yet is completely flexible for all types of internal combustion engines 
with coil ignition and accessible breaker points. Shows complete 
engine cycle or just one cylinder at a time. Test leads and compre- 
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 lbs. 
NEW MODIFICATION KIT FOR OWNERS OF 
MODEL IA -1 IGNITION ANALYZERS: 
Gives you .witch seletinn of either primary or secondary circuit 
patterns; or alternately pros-ides choice of parade or superimposed 
secondary patterns. Kit includes test lead modification parts and 
comprehensive instructions for modification and use. Shpg. Wt. 2 lbs. 
Il.rdhkit XIK -6. $4.95. 

METERS 

Model V -7A Etched Circuit VTVM kit...7 lbs. $25.95 
Model AV -3 Audio VTVM kit...6 lbs 529.95 
Model MM -1 20,000 ohms /volt VOM kit. ..6lbs 529.95 
Model AW -1 Audio Wattmeter kit...7 lbs $29.50 
Model M -1 Hánditester kit.. .3 lbs $17.95 

GENERATORS 
Model TS-4A TV Alignment Generator kit...16 lbs 549.50 

Model CD -1 Color Bar and Dot Generator kit...13 lbs $59.95 

Model SG -8 RF Signal Generator kit. 8 lbs. $19.50 

Model TO-1 RF Test Oscillator kit...4lbs $16.95 

Model LG -1 Laboratory RF Generator kit...16 lbs $48.95 

Model AG -9A Audio Generator kit...10lbs $34.50 

Model AG -10 Sine -Square Generator kit...12lbs. $49.95 

Model AA -1 Audio Analyzer kit...13lbs $49.95 

TEST INSTRUMENTS 
Model TC -3 Tube Checker kit...12 lbs $39.95 

Model CC -1 Cathode Ray Tube Checker kit...10lbs $24.95 

Model T -4 Visual -Aural Signal Tracer kit ...5 lbs 519.95 

Model C -3 Condenser Checker kit...7 lbs. $19.50 

Model CM -1 Direct Reading Capacity Meter kit...7 lbs. 529.50 

Model CT -1 In- Circuit Capaci- Tester kit. ..5 lbs $7.95 

Plus many more quality instruments for every need! 

A COMPLETE LINE OF 

HAM GEAR 

FIXED STATION 

Model DX -20 CW Transmitter kit..19 lbs..$35.95 

Model DX -40 Phone and CW Transmitter 
$64.95 kit...25 lbs 

Model DX -100-8 Phone and CW 

Transmitter kit...107 lbs. $189.50 

Model VHF -1 "Seneca" VHF Ham 

Transmitter kit...56 lbs 

Model TX -1 "Apache" Ham 
234 g5 

Transmitter kit...110 lbs. S 

Model RX -1 "Mohawk" Ham Receiver kit 
52T4 95 

66 lbs 

$159.95 

MOBILE 

Model MT -1 'Cheyenne" Mobile Ham 

Transmitter kit...19 lbs $99.95 

Model MR -1 "Comanche" Mobile Ham 

Receiver kit...19 lbs. $119.95 

Model MP -1 Mobile Power Supply kit 

8 lbs WAS 
Model PM -2 Power Meter kit...2 lbs $12.95 

Model AK -7 Mobile Speaker kit...4 lbs....95.95 
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NEW EDUCATIONAL ELECTRONIC ANALOG 
COMPUTER KIT (EC -1) 

9 DC operational amplifiers -3 initial condi- 
tion power supplies 

5 coefficient potentiometers -repetitive solu- 
tion oscillator 
Electronically regulated power supply 

Filling a multitude of needs in the fields of education 
and electronics, the model EC -1 puts advanced engi- 
neering techniques within easy reach of the average 
individual or institution. An assortment of precision 
components and patch cords are provided for setting 
up many complex problems. Solutions are read directly on the panel mounted 
meter or on an external read-out device such as the Heathkit OR -1 DC Oscillo- 
scope. An informative manual is provided, illustrating operating procedures 
and basic computer information as well as showing how to set up and solve 
typical problems. Shpg. Wt. 43 lbs. 
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HEATHKIT EC-1 

$19995 

NEW 5" DC OSCILLOSCOPE KIT (OR -1) 
Identical DC coupled vertical and hori- 
zontal amplifiers 

5ADP2 flat -face CRT- edge -lit graticule 
Transformer operated silicon diode 
power supply 

Offering all the features of a high quality DC oscilloscope, 
the model OR -1 is ideal as a read -out indicator in com- 
puter applications as well as many types of testing and development work. Features 
DC to 200 kc (1 db point) bandwidth, 0.1 V (peak -to -peak) per CM sensitivity 
(uncalibrated). Normal frequency coverage is from 5 to 50 kc in four overlapping 
ranges. Critical voltages arc regulated with gas -filled VR tubes. Coupling may be 
either AC or DC as selected by the input attenuator switch. Many uses in industrial, 
educational and medical fields. Shpg. NVt. 21 lbs. 

HEATHKIT OR-1 

$11995 

COMING SOON! ELECTRONIC ORGAN KIT... 
. an instrument that will excite the entire musical world. Engineered to familiar 

Heathkit perfection, and styled for the most discriminating taste ... yet simple to 
assemble and priced for the average home. Interested? Send your name and address, 
we'll rush information as soon as available. No obligation. 

NOTE: all prices and specifi- 
cations subject to change 
without notice. 

Enclosed find ( ) check ( ) 

money order. Please ship 
C.O.D. ( ) 

On Express orders do not in- 
clude transportation charges 
-they will be collected by the 
express agency at time of 
delivery. 

On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos 
sessions only. 20% Deposit 
required on all C.O.D. orders. 

Free Catalog 
Over 100 easy -to -build kits are illustrated 
and described In the latest Heathkit cata- 
log. If you are among the thousands 
interested in saving one -half or more on 
hl -fi, test, marine, or ham radio Instru- 
ments, send for your free copy today. 

HEATH COMPANY BENTON HARBOR 16. MICH. 

Name 

1 

aJbsidiary of Daystrom, Inc. 

SHIP VIA 

D Parcel Post 

Express 

O Freight 

Best Way 

Address 

City S Zone State 
_ 

(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

O SEND FREE HEATHKIT CATALOG 
POSTAGE 

TOTAL 

HEATHKITS are also available at your Dealer onenlextt page 
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Convenient "over- the -counter" delivery is 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 
when buying locally, we're sure you'll agree 
that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 

livery, provides demonstration facilities, 
offers you a reliable source for parts and 
fast service ... and stands ready to counsel 
or advise you on any problem that might 
arise. 

This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer, 

NOW READY TO SERVE YOU... 
CALIFORNIA 

BAKERSFIELD 
Kiesub Corporation 
2615 "F" Street 

BERKELEY 
acKIT Corporation 

2002 University Avenue 
CHICO 

Dunlap Radio & TV 
928 Main Street 

EL CAJON 
Tetrad Electronics 
182 East Mein Street 

FRESNO 
Dunlap Radio L TV 
2617 Tulare Street 

LONG BEACH 
Kierulff & Company 
1501 Magnolia 

LOS ANGELES 
Bushnell Sound Corp. 
12024 Wilshire Boulevard 
Kierulff Sound Corp. 
820 Went Olympic Boulevard 
Kierulff l Company 
6303 E. Corsair 

MARYSVILLE 
Dunlap Radio t TV 
5th & "J" Street 

MERCED 
Dunlap Radio & TV 
234 West 17th Street 

MODESTO 
Dunlap Radio 6 TV 
419 10th Street 

NATIONAL CITY 
Telred Electronics 
639 National 

ONTARIO 
Kiesub Corporation 
124 N. Benson 

OXNARD 
Kierulff L Company 
508 E. Date Street 

PALO ALTO 
Zack Electronics 
654 High Street 

SACRAMENTO 
Dunlap Radio l TV 
1800 22nd Street 

SAN BERNARDINO 
Kierulff l Company 
390 South Mt. Vernon 

SAN DIEGO 
Telred Electronics 
3453 University Avenue 

SAN FRANCISCO 
Zack Electronics 
1422 Market Street 

SANTA BARBARA 
acKIT Corporation 

513 Stete Street 
STOCKTON 

Dunlap Radio & TV 
27 North Grant Street 

TARZANA 
Valley Sound Corp. 
18841 Ventura Boulevard 

VAN NUYS 
Kierulff l Company 
14511 Delano 

VISALIA 
Dunlap Radio L TV 
1725 Mooney Avenue 

DELAWARE 
WILMINGTON 

Radio Electric Service Co. 
Third & Tatnall Streets 

FLORIDA 
COCOA 

Thurow Distributors. Inc. 
540 St. Johns Street 

MIAMI 
Thurow Distributors, Inc. 
1800 Northwest 23rd Street 

LOUISIANA 
LAFAYETTE 

Sterling Radio Products, Inc. 
1005 Cameron Street 

MARYLAND 
SALISBURY 

Radio Electric Service Co. 
736 South Salisbury Boulevard 

MASSACHUSETTS 
BOSTON 

Audionics, Incorporated 
1348 Boylston Street 

MICHIGAN 
ALLEN PARK 

Volta Electronics 
6716 Park Avenue 

DETROIT 
High Fidelity Workshop 
16400 West Seven Mile Road 

MINNESOTA 
MINNEAPOLIS 

Audio King Company 
913 West Lake Street 

NEW JERSEY 
ATLANTIC CITY 

Radio Electric Service Co. 
452 North Albany Avenue 

CAMDEN 
Radio Electric Service Co. 
513 Cooper Street 

MOUNTAINSIDE 
Federated Purchaser. Inc. 
1021 U. S. Route #22 

NEWARK 
Federated Purchaser, Inc. 
114 Hudson Street 

NEW YORK 
BELLEROSE 

Cron Island Electronics, Inc. 
247-40 Jericho Turnpike 

BROOKLYN 
Acme Electronics. Incorporated 
59 Willoughby Street 

FARMINGDALE 
Gem Elec. Distributors, Inc. 
34 Hempstead Turnpike 

FOREST HILLS 

Út - 
Electronics, Incorporated 

10 Queens 
HICKSVILLE 

Gem Elec. Distributors, Inc. 
236 Broadway 

MINEOLA 
Arrow Electronics, Incorporated 
525 Jericho Turnpike 

MT. VERNON 
Davis Radio Distributing Co., Inc. 
70 East Third Street 

NEW YORK 
Arrow Electronics, Incorporated 

65 Cortlandt Street 
Harvey Radio Company 
103 West 43rd Street 

NO. CAROLINA 
CHARLOTTE 

Southeastern Radio Supply Co. 
1200 W. Morehead Street 

GREENSBORO 
Southeastern Radio Supply Co. 
404 N. Eugene Street 

FAYETTEVILLE 
Southeastern Radio Supply Co. 
525 Gillespie Street 

KINSTON 
Southeastern Radio Supply Co. 
408 N. Heritage Street 

RALEIGH 
Southeastern Radio Supply Co. 
414 Hillsboro Street 

OHIO 
CHILLICOTHE 

Buckeye Electronics Dist., Inc. 
565 North High St. 

COLUMBUS 
Buckeye Electronics Dist., Inc. 
236 -246 East Long Street 

DAYTON 
Ham 'N Hi -FI, Inc. 
826 North Main Street 
Srepco, Inc. 
311 Leo Street 

HAMILTON 
Srepco, Inc. 
145 Highland Avenue 

OHIO 
MIDDLETOWN 

Srepco, Inc. 
2104 Brentwood Avenue 

NEWARK 
Buckeye Electronics Dist., Inc. 
114 Union Street 

PIQUA 
Srepco, Inc. 
R.R. it, Bos 308 

SPRINGFIELD 
Standard Radio -Springfield, Inc. 
1300 S. Paris Road 

ZANESVILLE 
Buckeye Electronics Dist., Inc. 
120 South Eighth Street 

OREGON 
PORTLAND 

Eccles Electric Company 
237 Northeast Broadway 

SALEM 
Cecil Fernes Company 
440 Church Street, Northeast 

PENNSYLVANIA 
ALLENTOWN 

Federated Purchaser, Inc. 
1115 Hamilton Street 

EASTON 
Federated Purchaser. Inc. 
925 Northampton Street 

PHILADELPHIA 
Austin Electronics, Inc. 
1421 Walnut Street 
Radio Electric Service Co. 
701 Arch Street 
Radio Electric Service Co. 
3412 Germantown Avenue 
Radio Electric Service Co. 
5930 Market Street 

WILLOW GROVE 
Radio Electric Service Co. 
29 York Road 

YORK 
Radio Electric Service Co. 
1114 Roosevelt Extension 

RHODE ISLAND 
PROVIDENCE 

Audionics, Incorporated 
790 North Main Street 

TEXAS 
BEAUMONT 

Sterling Radio Products, Inc. 
1160 Laurel Street 

BRYAN 
Sterling Radio Products, Inc. 
2615 Texas Avenue 

DALLAS 
Hillcrest Records, Inc. 
6309 Hillcrest Avenue 

HOUSTON 
Sound Equipment, Incorporated 
2506 Crawford Street 

HOUSTON 
Sterling Radio Products, Inc. 
1616 McKinney Avenue 

LUFKIN 
Sterling Radio Products, Inc. 
428 Atkinson Street 

VIRGINIA 
ARLINGTON 

Key Electronics, Inc. 
126 South Wayne Street 

WASHINGTON 
SEATTLE 

Seattle Radio Supply, Inc. 
2117 Second Avenue 

WISCONSIN 
MADISON 

HI -FI Corner 
401 State Street 
Satterfield Electronics, Inc. 
1900 South Park 

MILWAUKEE 
HI -Fi Center 
4236 West Capitol Drive 
Netzow's 
2630 North Downer Avenue 

Careful selection of re liable qualified dealers is a slow 
process ... so please bear with us if your area has not 
been covered. Thank you. 

HEATH COMPANY 
Benton Harbor, Mich. 
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Air Force 
Honors Hams 
550 hams thanked for IGY 
project volunteer work. 

A GOVERNMENT thank -you went 
out recently to some 550 radio hams 

throughout the world for their volun- 
teer work in an International Geo- 
physical Year project. Certificates 
bearing the official thanks of the Air 
Research and Development Command 
of the Air Force, the National Academy 
of Sciences, and the American Radio 
Relay League, were sent to radio op- 
erators in 30 countries. These hams 
were the sole source of data for an IGY 
radio propagation project throughout 
a two -year period. 

Although more than 1300 radio op- 
erators expressed interest in the ion- 
ospheric research project, only half 
that number earned certificates. They 
merited recognition by faithfully mon- 
itoring signals and reporting results 
twice a month to a special office set up 
in Wethersfield, Conn., by ARRL. 

Most amateurs listed stations they 
could hear or contact, and also re- 
ported periods when transmission was 
interrupted. Some ran their transmit- 
ters constantly as beacons. One ham 
spent his own funds on a pair of 100 - 
foot towers in Colliersville, Tenn., just 
for the project. 

Up to 30,000 punched cards were pre- 
pared each month from the amateurs' 
reports for machine processing at the 
Air Force Cambridge Research Center. 
Each reported contact and each nega- 
tive report went on individual cards for 
tabulation and evaluation. 

The amateurs' work "provided in- 
valuable and otherwise unobtainable - 
without a lengthy and very expensive 
program -data on world -wide commu- 
nications," said Dr. Wolfgang Pfister, 
principal investigator for the project 
and chief of the Ionospheric Character- 
istics Branch, Ionospheric Physics Lab- 
oratory, at AFCRC's Geophysics Re- 
search Directorate. 

"They have contributed much," he 
continued, "toward understanding 
transmission modes in the frequency 
bands of 50 mc., 144 mc., and 200 mc., 
and toward understanding of trans - 
equatorial scatter communication, the 
sporadic -E layer, and reflection from 
the aurora. 

"Scientists have been investigating 
the nature of radio waves since the 
turn of the century, yet despite this 
there is still a great deal we do not 
know about their behavior," the Air 
Force physicist declared. 

The project was the responsibility of 
Mason P. Southworth, himself a radio 
ham with call letters W1VLH. He was 
in charge of recruiting the volunteer 
operators, gathering the data for the 
project, and preparing the punched 
cards that were employed. 30 
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How to keep your profits from going to the "dogs "! 

AVOID CALLBACKS 

DUE TO PREMATURE 

TUBE FAILURE... 

...when you replace a defective horizontal 
tube check operating cathode current. 

Premature horizontal output tube ("H.O.T:') 
failure can be caused by excessive cathode cur- 
rent- higher than recommended by the manufac- 
turer -due to misadjustment or defective com- 
ponents in the horizontal output stage. When- 
ever you replace the 'H.O.T:', protect your 
profits with these precautions: (1) measure 
"'H.O.T: cathode current; (2) if excessive, find 
the trouble and fix it; and (3) adjust Horizontal 
Drive, Width, and Linearity. 

Keep your hard -earned profits to yourself. 
Take time to check "H.O.T:' cathode current. 
And, do as most successful service technicians 
do: always replace defective horizontal output 
tubes with power -to -spare RCA tubes. They pay 
off in fewer callbacks, finer reputation, and 
bigger profits. 

July, 1959 

output 

RCA- 6D06 -A- typical of RCA's ex- 
cellent tube quality, Mount struc- 
ture is designed to give maximum 
heat dissipation, prevent "hot 
spots" on the plate, allow cooler 
operation of the grids -help cut 
callbacks! Available at your RCA 
Tube Distributor. 

RADIO CORPORATION OF AMERICA 
e Electron Tube Division Harrison, N. J. 

4 SIMPLE WAYS TO 
MEASURE "H.O.T." CURRENT 

MILLIAMMETER 

(0 -500 ma ronge) 

1 
147 

T 
--J 
B-eak 

Disconnect cathode circuit at the "H.O.T." 
socket. Connect 0.47 scf capacitor and dc 
milliammeter as shown. 

H.O.T 

'A IL LIAM M ETER 
0 -500 ma. range) 

H.0 T 

If "H.O.T." circuit has bypassed cathode - 
bias resistor, connect as shown. 

I ' 

Remove 
H.O.T 
ruse 

t 

MIWAMMETER 

(O-500 ma range) 

Remove "H.O.T." circuit fuse. Connect meter 
across fuse holder as shown. Indicated cur- 
rent will be slightly higher than actual cath- 
ode current because it includes boosted "B" 
current to vertical oscillator and /or other 
circuits. 

VOM -VTVM 

15V or 50V 
range) 

HOT 

Measure dc- voltage across "H.O.T." cath- 
ode -bias resistor. Voltage should not exceed 
value shown in service data for the set. Com- 
pute cathode current by dividing the voltage 
by the resistance. 

TYPICAL RCA "H.O.T." TYPES AND MAX. 
DC CATHODE CURRENT (MILLIAMPERES) 

6AU5-GT 110 
6AV5-GA 110 

6AV5-GT 110 
6BG6-G 110 
6BG6-GA 110 

6806-GT 110 
6806-GTB/6CU6 112.5 

6CB5 200 
6CB5-A 220 

.6C136-G 200 
6CD6-GA 200 
61)05 285 
6D06-A 140 
12AV5-GA 110 
12B06-GTB/12CU6 112.5 
12006-A 140 
17806-GTB 112.5 
17006-A 140 

19BG6-G 110 
198G6-GA 110 

25806-GT 110 
25806-GTB/25CU6 112.5 
25CD6-GA 200 
25CD6-GB 200 
25DN6 200 

Discontinued RCA Type -Replaced by RCA "A" 
or double- branded version. 
Values shown are measured with the receiver 
operating at a line voltage of 117 volts, 60 cycles. 
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HOW TO 

MAKE MONEY 
Selling Commercial Sound 
Here today and here tomorrow - 
Commercial Sound is a steady -profit 12- 
months -a -year business of sales, installa 
tlon and servicing with lots of customers 
right in your own neighborhood. 
Take advantage of the Atlas complete line 
of speakers - manufactured, advertised 
and supplied directly by Atlas . 

Speakers for every application, a mike 
support for every purpose - plus a wide 
variety of accessories so necessary for a 
complete professional installation. 

Good markets ack 
stadia, 

s, 
etc. 

athletic fields, 

Prof itable 
markets in 
swimming 
pools, 
amusement 
parks, clubs, 
schools, etc. 

Write for latest catalog and selling aids to help 
you get profitable commercial sound business 

9 A T L A S 
SOUND CORP. 
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1449 aNth St. 
Brooklyn I8 kr r 

In Canada. Atlas Radio Corp, 
Toronto. Canada 

ELECTROSTATIC TWEETER 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y. has just introduced 
its own patented electrostatic 3 -ele- 
ment tweeter which is designed to be 
used with any speaker system. 

Capable of high- frequency response 
from 5000 to beyond 25,000 cps, the 

three electrostatic elements provide a 
120 -degree dispersion angle. The unit 
has a built -in 5000 cps crossover net- 
work and built -in a.c. power supply to 
provide the necessary high voltage for 
electrostatic speaker operation. 

The tweeter is currently being of- 
fered in three finishes: Model SK -150 
in mahogany, SK -151 in walnut; and 
SK -152 blonde. Full details and price 
information are available from the 
company on request. 

STEREO AMPLIFIER -PREAMP 
Pilot Radio Corporation, Long Island 

City 1, N. Y. is now in production on a 
new 40 -watt stereophonic amplifier - 
preamp which has been designated as 
the 245 -A. 

The new unit is a two -channel 
instrument featuring the firm's ex- 
clusive automatic shut -off that turns 
off the complete system when the 
changer finishes playing the last 
record. The unit also has the com- 
pany's "Trolok" which permits ad- 

justment of the separate bass and 
treble controls for each channel, simul- 
taneously or individually. 

A turntable- record -changer switch 
enables the user to connect both a rec- 
ord changer and a turntable to the 
amplifier and use either. The 245 -A 
also features seven pairs of inputs for 
all stereo or monophonic sources, a 
speaker selector control, electronic 
crossover which feeds low frequencies 

to channel A and high frequencies to 
channel B for monophonic bi- amplifier 
use. 

Power output is 40 watts, 20 watts 
per channel (80 watts peak); frequen- 
cy response is ± 1 db from 20 to 20,000 
cps; harmonic distortion is less than 
1 %; and hum and noise is 80 db below 
full output. 

The unit measures 141M6" high, 
1411/8" wide, and 121/4" deep. It is 
housed in a vinyl -clad steel enclosure 
with a brushed -brass dress panel with 
gold- plated frame and heavy -duty 
knobs. 

TWIN -CONE SPEAKERS 
The High Fidelity Products Division 

of North American Philips Company, 
Inc., Hicksville, N. Y. has announced 
a new series of "Twin- Cone" speakers 
which feature magnets of "Ticonal" 
steel. 

The new magnets in the T -7 series 
are made of a high coercivity alloy 
which provides the highest possible 

concentration of flux densities in the 
voice -coil air gap. Weight for weight, 
"Ticonal 7" is about 30% more power- 
ful than conventional magnets. 

These new "Norelco" speakers are 
designed with an extra long air gap 
so that the coil is completely enclosed 
by a homogeneous magnetic field even 
at peak amplitudes. Constant imped- 
ance is also maintained. Normally, the 
circuit of an amplifier output stage is 
designed for a specific speaker imped- 
ance, but the latter increases as the 
frequency rises and at resonance. With 
these new units the voice -coil imped- 
ance is held constant throughout the 
entire frequency range by means of a 
copper ring fitted into the air gap. 
The ring acts as a shorted turn which 
induces a bucking current into the 
voice coil, reducing that current and 
lowering the impedance to its proper 
level. 

There are seven speakers in the new 
line ranging from 12" units to 5" octag- 
onal and 6" x 9" oval types. Full specs 
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on any or all of these units will be 
supplied by the manufacturer on 
request. 

FISHER MULTIPLEX ADAPTER 
Fisher Radio Corporation, 21 -21 44th 

Drive, Long Island City 1, N. Y. is in 
production on a multiplex adapter for 
reception of the compatible stereo 
broadcasts transmitted by the Crosby 
multiplex system. 

The adapter, Model MPX -10, is de- 
signed to be used with any stereo sound 
system and may be connected directly 
to FM or AM -FM tuners equipped with 
a multiplex jack. The circuit incorpo- 
rates a highly balanced matrix stage 

which provides complete separation of 
the two stereo channels. Special feed - 
through connections permit standard 
AM and FM signals to pass through the 
adapter when multiplex stereo is not 
being received. 

The unit may be used without modi- 
fication with the Fisher 90-R, 90 -T, 
FM -90X, 101 -R, and 90 -R tuners and 
the Ambassador II, Futura II, Execu- 
tive, President II and President III 
consoles. A custom cabinet to house the 
adapter, finished in mahogany, blonde, 
or walnut, is available at extra charge. 

LANSING LOUDSPEAKERS 
James B. Lansing Sound, Inc., 3249 

Casitas Ave., Los Angeles 39, Calif. re- 
cently demonstrated its new line of 
linear efficiency loudspeakers to the 
audio press. 

The new component line includes the 
Model LE8 8" extended -range unit 
whose frame is designed for front 
mounting to a baffle. The diameter is 8" 
and the depth 4% ". The Model LE10 is 
a 10" low- frequency driver which can 
be front mounted on a baffle. Depth is 
4W'. The high -frequency driver, Model 
LE -30 measures 5í%L0" in diameter and 
is 2%0" deep. It, too, is designed for 
front mounting. A companion dividing 
unit, Model LX3, for use with LE10 and 
LE30 speakers, measures 3V," x 34/4" x 
2a/a" 

All of the speakers have been en- 
gineered specifically for performance 
in enclosures of small size. The com- 
pany is offering a series of companion 
enclosures which are available with or 
without the speakers installed. The 
enclosures are being offered in ten 
different finishes. 

For complete information on the 
speakers and /or enclosures, write the 
manufacturer direct. 

COMPONENTS CABINET 
As an answer to the problem of 

where to house hi -fi components Allied 
Radio Corporation, 100 N. Western 
Ave., Chicago 80, Ill. has just intro - 
July, 1959 

Mr. SERVICEMAN 

You make more profits on 

Stereo pickups with 
PICKERING'S LWD Program! 

Think of it!.. . you can make 100% or 
more in profit on Stereo conversions 
and installation of Stereo pickups for 
replacement! 

Get into the profitable stereo high fidelity busi- 
ness where experienced and quality conscious 
technicians are needed. Pickering's LWD pro- 
gram makes it possible for you to buy the 
STANTON Stereo FLUXVALVE and the STANTON 
Stereo KableKit from your wholesaler so you 
make your full markup in addition to your serv- 
ice charges. Call your wholesale jobber todayand 
take full advantage of this profitable business. 

70, those who coo heur 

EVERYTHING YOU NEED 
FOR STEREO CONVERSION! 

STANTON STEREO KableKits' 
2 

COMWItINC 

CNrNCEIS 

FOR COMVLItIMC 

MANUAL 

IONI AIMS 

NEW! Low cost stereo cable assembly for converting 
automatic changers and manual tone arms. Prefab- 
ricated insulated and fully shielded harness assembly 
with all plugs and connector clips soldered ... ready 
for instant installation! No soldering required for 
normal installation. Harness length 4 feet, comes 
complete with cable retention clips. 

Model 603 Stereo KableKit for three wire systems ..$2.98 

Model 604 Stereo KableKit for four wire systems..$3.98 

ASK FOR PICKERING AT YOUR JOBBER 
... EASIER TO SELL AND INSTALL. 

FREE! Pickering Service -File, complete technical file 
on quality products by Pickering. Includes valuable bul- 
letins on hum elimination, installation, maintenance, 
etc. 

Address Dept. F79 for your bee SerWce File. 

the ä/krente . w.t w.ue..reN ..ee.,.. a...0.. .s e. 

PICKERING & COMPANY. INC.. Plainview, N. V. 

Professional Tape Recorder 

Records and plays Professional Stereo. Two 
or 4 -frock heads. All- aluminum construction 

EJ 

FREQUENCY IPS FLUTTER NOISE 
RESPONSE SPEED & WOW RATIO 

2db30 -30000 CPS 15 .06% 57 db 
2 db 20 -20000 CPS 71 .08% 54 db 

*3db20 -11000 CPS 3% .18% 44db 
(Recording Quality for 4 -1rack slightly less) 

Write for Catalog EW -59 

$695 
Less Case 

Stcuedand cued Steaea model: 
INTERNATIONAL RADIO g ELECTRONICS CORP. 

ELKHART, INDIANA 

ARKAY CS -28 

STEREO AMP /PRE -AMP 

' S y 
a C^ei COMPLETE 

CONTROL CENTER ßf1 
Full 28 watts stereo or monaural. 60 watts peak 14 watts each 
Channel reverse stereo balance control two-channel gain 
Control roll range bass and treble controls IM distortion, 4 
to t harmonic distortion. 1% 30-20.000 cps dual preamp 2V 
output lacks speaker outputs, 4. 8, Is, 32 Ohms response. 
20- 20.000 cps push'pull EL84 Williamson circuit. 

A 
Wired and tested 599.95 Easy -to -build Kit $645 

ARKAY ST.11 AM -FM t STEREO TUNER 
Here, the first time, an AM- 
FM STEREO Tuner within the reach 
of every 

costing 
twice. Unmatched by 

nits 
is 

twits the ceiver the 
57.11 g. two distinct r 

one featuring 4 NV. fer 20 db quieting. Variable AFC. Single Iront 
panel switch controls AM, FM or STEREO selection. 

Wired ord tested $74.50 Easydo 'build Kit $4995 

ARKAY SPA -SS 
STEREO AMP 

Two 27,1 watt distortion -free 
bi -ti amplifiers for stereo. Or 

plitas 55 watt monaural am- 
tier. 

9 5 Easy -to-build kit$64 
Wired and tested 579.95 

ARKAY SP -6 STEREO 

CONTROL CENTER 
Versatile stereo atile t pre amp with 
dual inputs and outputs. Rile 
tillers. reverse position, bal. 
ance control. Less cover. 

Easy- tdduiid Kit$3995 
Wired and tested $62.95 

See and hear ARRAY Kits at your dealer. 
FREE! Stereo booklet and catalog. Write Dept. LW. 

All prices 5% higher west of Mississippi 

611j11141" 41113) 
88-06 Van Wyck Expressway ("Richmond Hill 18. N.Y. 
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dluced a deluxe components cabinet 
which it is offering in assembled or 
pre- finished kit form. 

The cabinet is designed to hold a 
record changer on its base, tuner, 

amplifier, and records -everything 
except the speaker. Features of the 
enclosure include exceptionally rigid 
construction, tongue -in- groove joints, 
selected woods with hand -rubbed fur- 
niture finish in a choice of mahogany, 
limed oak, or walnut, tapered legs with 
brass ferrules, and brass door handles. 
The full -length doors have smooth - 
acting, magnetic latches. 

The cabinet measures 27" high, 331/2" 
wide, and 16" deep. In kit form the 
unit is catalogued as Stock No. 79 DZ 
267C while the completely assembled 
version is Model KN -1400. 

NEW "IRISH" TAPE 
ORRadio Industries Inc., Shamrock 

Circle, Opelika, Ala. has announced the 
addition of a new series to its "Irish" 
line of magnetic recording tapes. 

The "Continental Series" offers the 
53/4" reel with longer lengths of tape. 
The reel was designed especially for 
the many European recorders now ap- 
pearing on the U. S. market. The new 
lengths can be used on practically all 
American -made recorders as well. 

The new series is available in the 
following numbers, all on 53/4" reels: 
No. 195 Brown Band (850 feet); No. 
211 Green Band (850 feet); No. 300 
Shamrock (850 feet); No. 601 Mylar 
Long Play (1150 feet); No. 602 Ace- 
tate Long Play (1150 feet); and No. 
724 Double -Play (1650 feet). 

SCOTT AM -FM TUNER 
H. H. Scott, Inc., 111 Powdermill 

Road, Maynard, Mass. is currently 

marketing a low -cost AM -FM tuner 
which incorporates many of the fea- 
tures of the firm's more expensive 
models. 

The Model 320 has wide -band FM 
circuitry to provide high selectivity 
with freedom from drift, wide -range 
AM circuitry, and silver -plated "front 

end" for maximum sensitivity and re- 
liability. 

The r.f. circuitry is heavily silver 
plated to insure high sensitivity and 
minimize cross -modulation caused by 
strong local stations. The convenient 
front -panel level control provides accu- 
rate adjustment of tuner audio output. 
There is a separate output for tape 
recorders. 

Dept. P of the company will supply 
complete information and technical 
specifications on the Model 320 upon 
request. 

NEW HEATH FM TUNER 
Heath Company, Benton Harbor, 

Mich. has just added an all -new FM 
tuner to its line of audio equipment in 
kit form. 

The Model FM -4 offers better than 
2.5 microvolt sensitivity, a.f.c. with de- 
feat switch, flywheel tuning, plus a 
prewired, pre -aligned, and pre- tested 
tuning unit. Provision is made for 
plugging in a multiplex adapter with- 
out circuit alterations. 

This five -tube tuner is housed in a 
vinyl -clad steel cover of leather -like 

V 

texture. The front panel is styled in 
black, set off by a brushed -gold trim 
and evenly lighted dial scale. 

The FM -4 comes complete with all 
parts and assembly instructions. 

"DISSIMILAR" TRIODE 
CBS -Hytron of Danvers, Mass. has 

announced the development of a dis- 
similar- section double- triode which 
combines, in a single envelope, the 
first two stages of preamplification for 
high -fidelity disc or tape equipment. 

The Type 7247 includes a hi -mu 
triode with low hum and noise output 
which is to be used as an amplifier for 
low -level inputs and a medium -mu 
triode, having characteristics similar 
to those of the 6C4, which is suitable 
for cathode -follower or large -signal 
phase inverter service. 

This 9 -pin miniature utilizes special 
design techniques to minimize hum 
and microphonics. It has folded -coil 
heaters and precise grid and mica 
tolerances. Twin 150 -ma. heaters may 
he connected in series or parallel for 
operation at 12.6 or 6.3 volts. 

Complete technical data on this new 
tube is available from the company's 
Advertising Service, Parker Street, 
Newburyport, Mass. Ask for Bulletin 
*E-317. 

MATCHED SPEAKER KIT 
Cletron, Inc., 1974 East 61st St., 

Cleveland 3, Ohio is now offering a 
matched set woofer- midrange -dual 
tweeter with controllable LC network 
in kit form. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


PURCHASING 
A HI -FI 

SYSTEM? 
Send Us 

Your 

List Of 

Components 

For A 

Packnge 

Quotation 
WE WON'T BE 

UNDERSOLD! 
A 11 merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 

AIREX 
RADIO 

CORPORATICN 
64-R Cortlandt St., N. 

PARTIAL LIST 
OF BRANDS 
IN STOCK 

Alter Lansing 
E lectrovoic 
Jensen 
Hartley 
University 
Acoustic Research 
Janssen 
Wharfedale 
Keaton 
Viking 
Concertone 
Bell G.E. 
Weathers 
Harma n- Kardon 
Eico Pilot 
Sherwood 
Acrosound 
Fisher 
Bogen Leak 
Dynakit 
H H Scott 
Ferrograph 
Tonberg 
Pe mon 
Amato VM 
Revere 
Challenger 
W ollensa k 
Garrard 
Miracord 
Glaser -Steers 
Rek -O -Kot 
Components 
Norelco 
Fairchild 
Pickering 
Audio Tone 
Conrac TV 

Full Line of 
Cabinets 

Y. 7, CO 7-2137 

Gray 

Direct Factory Service 
on Tuner Repairs 

That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90 -day warranty 
against defective workmanship and 
parts failure. Tuners repaired on ap- 
proved, open accounts. Replacements 
offered at these prices' on tuners not 
repairable: 

VHF 12 position tuner . . $22.00 
VHF 13 or 16 position 

tuner 23.00 
VHF/UHF combination 25.00 
UHF only 15.50 

'Subject to change 

Tarzian -made tuners are easily 
identified by this stamping on the 
unit. When inquiring about re- 

placements for other than Tarzian -made 
tuners, always give tube complement 

. shaft length ... filament voltage... 
series or shunt heater . , . IF frequency 
and chassis identification. Use this 
address for fast, 48 -hour service: 

SARKES TARZIAN, Inc. 
Att.: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 

July, 1959 

The Model C -33812 has been engi- 
neered as a compatible set. It features 
the company's "Flex -edge Cathedral" 
woofer with full 1" excursion at 16 cps; 
an 8" midrange unit which covers the 
frequencies to 8000 cps with axial sen- 
sitivity of 95 db; and dual 3" tweeters 
for coverage to 18,500 cps. 

The kit comes complete with a sug- 
gested enclosure diagram. Further in- 
formation on the Model C -33812 kit 
will be supplied on request. 

WEATHERS' "HARMONY" SPEAKER 
Weitthcr.c I nil list rics of Barrington, 

N. J. has come out with two unique 
speaker systems 
which the com- 
pany suggests 
can be used to- 
gether for three - 
channel stereo 
reproduction, if 
desired. 

The "Har- 
mony" unit is a 
small 4 -ohm sys- 
tem which pro- 
vides 3 watts 
continuous and 
10 watts on peaks. Frequency response 
is 70 to 15,000 cycles and the system 
is housed in a unique black leatherette 
case measuring 11" x 91/2" x 3 % ". It 
weighs 312 pounds. 

Designed to be used with one or 
more of these smaller speakers is the 
"Hideaway" bass speaker which can 
be located any convenient spot in the 
room. This is an 8 -ohm unit with fre- 
quency coverage from 30 to 100 cycles. 
It will handle 10 watts continuous and 
25 watts on peaks. The enclosure is 
finished in ebony and measures 161/2" 
x 1612" x 51/2". There is a built -in RC 
crossover network. The unit requires 
a small, separate basic 10 -watt ampli- 
fier for its operation. 

For prices and additional informa- 
tion on these new speaker systems, 
write the manufacturer direct. 

Hi -Fi & Stereo 
experts demand 

Mullard 

NI/ 
Britain's 

top 
quality 

audio 
tubes 

AUDIO CATALOGUES 

KLIPSCH "POCKET FACTS" 
Klipsch. c Associates, Inc., 116 Lou- 

isiana St., Hope, Ark. is offering a 
handy pocket -sized booklet covering its 
loudspeaker systems for stereo or 
monophonic applications. 

The publication also includes infor- 
mation regarding speaker placement 
and circuitry for achieving a third 
channel derived from two tracks. 

Copies of "Pocket Facts" will be sent 
without charge upon written request. 

COLORFUL HI -FI BROCHURE 
Electro-i"oice. Inc.. Buchanan. Mich. 

has just issued a colorful new guide to 
its line of high -fidelity speakers, en- 
closures, and systems. 

In addition, Catalogue 134 contains 
an introduction to stereophonic sound 
and illustrates proper placement of 
speaker systems. Copies of this cata- 
logue are available on request either 
from the firm's distributors or from 
the company direct. -30 ' 

EF86 6267 
AF input pentode with 
exceptionally low noise. 
low hum. good mlcrophony 
& high gain. 

EcCe3 /12Ax7 
Specially constructed AF 
double triode with unique 
filament design for mini- 
mum hum levels as well 
as low mirrophony & lue. 
noise. Excellent replace- 
ment for 12AX7, 12AX7A 
& 70225. 

EL84/6805 
Miniature AF power pen- 
tode. Particularly suited 
for compact stereo dr- 
cuits providing up to 17 
watts per channel in 
Push-pull. 

EL37 
AF output pentode re- 
quiring unusually low 
B+ voltage up to 60 
watts per channel in 
push -pull circuitry re- 
places 61.6, KT66, 58M1 

EL34 /6CA7 
High sensitivity & ex- 
ceptional linearity makes 
this EL -34 the finest 
high power output pen- 
tode. Its efficiency & low 
drive voltage require- 
ments make it ideal for 
compact stereo circuits 
up to 100 watts per chan- 
nel in push -pull. 

ECL82 /6BMB 
AF triode & output pen- 
tode with unusual aen,t 
Ovity. Specially designed 
for compact stereo equip- 
ment. Up to 9.8 watts per 
channel in push -pull cir- 
cuits. 

EZe1 /6CA4 
Miniature full wave cath- 
ode type rectifier with 
high voltage & with 
good regulation supplying 
up to 150 MA. 

GZ34/5AR4 
Bantam full -wave rect. 
Per with 5 volt. 1 9 amp 
heater & 2505íA output 
Replace. 5t'40 & 5114G,í 
without circuit changes 
plus additional advantage 
of better regulation & 
controlled warmtip time. 

It is easy to understand why MULLARD circuits 
8 MULLARD PREFERRED Audio Tubes are being 
used by the most important manufacturers of 
quality audio equipment throughout the world. 
Every single tube in this range has been spe- 
cifically designed to meet the exacting require- 
ments of high fidelity sound reproduction in 
every respect. 

See that YOUR customers get the BEST by 
supplying them with world- famous MULLARD 
TUBES! 

Other MULLARD PREFERRED types 

0M70/1M3 ECM 'I2AU7 ECH81 /6A18 

EB91 /6AL5 ECC85 /6A08 EL88 /6CW5 
EABC80 /6ÁK8 ECC88/6D18 EM8I /6DA5 
EBF19 /6DC8 ECC189 /6ES8 EM84 /6FG6 
EC9S /6ER5 ECM/68L8 EZ80 /6V4 

ECCe1 /12AT7 ECF82 /6U8 

Engineering application data for 
the NEW MULLARD STEREO CIR- 
CUITS available on request. 

International 
Electronics CORP. 

81 SPRING STREET 

NEW YORK 12, N Y 

vo.v, - k . vVcc 
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CITIZEN BANDER 

Yes! Your own design and your own 
construction of 2 -way Citizens Radio is now 

possible with dependable 
International components. Everything 

is pretuned and prewired for you. 
Just order the parts you need and 
combine them with components you 

already have . . . or order a 
complete package made up of 

the sub -assemblies illustrated and 
easy -to- follow instructions. Get in 

on the fun and many practical 
uses of Citizens Radio! Order 

what you need today! 

A RF Converter Unit (Printed 
circuit prewired) Two -tube 
crystal controlled converter. 
Converts Citizens frequencies to 
range of tunable IF. Can be 
used with IF unit (B) or any 
communication receiver. 6BA6 
RF and 12AT7 mixer -oscillator. 
Shipping weight 2 lbs. $14.00 

B IF Unit (Printed circuit prewired) 
Consists of mixer and tunable local 
oscillator feeding 262 KC IF stage. 
Includes noise -limiter and squelch 
circuits. 6AN8 mixer -oscillator, 
6BA6 IF amplifier, diode detector, 
6AL5 noise -limiter /squelch. Design- 
ed to work with units A and C. 

Makes dual conversion receiver. 
Shipping weight 2 lbs. $16.00 

D Transmitter Unit (Print- 
ed circuit prewired) Os- 
cillator and amplifier. 
Crystal controlled .005% 
tolerance to meet FCC 

regulations. Requires 
Unit C for modulation. 
6AU8 tube. Shipping 
weight 2 lbs. Complete 
with crystal and tube. 
$14.50 

C Audio Unit (Printed circuit pre - 
wired) Consists of speech ampli- 
fier for crystal microphone, first 
audio for receiver and power am- 
plifier/modulator stage. Designed 
to follow unit B. 6AN8 speech 
amplifier /audio, 6AQS power am- 
plifier modulator. Includes output 
transformer but not speaker. Ship- 
ping weight 2 lbs. $13.50 

E Power Supply 115 VAC 
only (not prewired). Consists 
of oll parts necessary to 
construct a power supply to 
operate Units A, B, C and 
D. Shipping weight 10 lbs. 
$12.00 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
1 8 N. LEE OKLAHOMA CITY, OKLA. 

88 

F Power Supply 3 -way 6 
VDC, 12 VDC or 115 VAC 
(not prewired). Some as E 

but will operate from any 
of three different power 
sources. Shipping weight 
10 lbs. $20.00 

G Cabinet ( all metal ) In- 
cludes all necessary hard- 
ware, switches, speakers, 
panel, case, etc., to combine 
Units A, B, C, D and E or F 

into a complete receiver - 
transmitter assembly. Com- 
plete with instructions. Ship- 
ping weight 10 lbs. $20.00 

ELECTRONICS WORLD 
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DESIGN YOUR OWN CITIZENS RADIO 
with International Components 

. AND THESE ACCESSORIES 

WHIP ANTENNA 
Bumper mount 
whip antenna for 
mobile use. 
$15.80 

YOU'LL FIND 

MANY USES 

FOR YOUR 

2 -WAY 

RADIO 

YAGI GROUND PLANE 
ANTENNA ANTENNA 
3 element, for 
point -to -point 
communications. 
Provides 
additional 
transmitter and 
receiver gain. 
$29.95 

For base station 
use. Mounts on 
1 1/4" IPS pipe. 
Less connecting 
cable. 
$44.95 

CRYSTAL 

MICROPHONE 
$3.95 

FOR BUSINESS -Ideal communication between office and serv- 
ice trucks operating in a restricted area. Also practical for office 
and factory liaison. 
FOR THE FARM -The solution to fast communication from the 
farm home to the field. Wonderful in an emergency. 
FOR SPORTS -From ship to shore or from base camp to the 
scene of the hunt, an enjoyable accessory in the field of sports. 
FOR THE HOME -From the kitchen to the den or workshop or 
from the sick room to the living room 2 -way communication will r save many steps. 

1 Dept. EW 

International Crystal Mfg. Co., Inc. 
18 N. Lee, Oklahoma City, Oklahoma 
Gentlemen: Please place my order for the following: 

ITEM NO.OF UNITS PRICE 
EACH' TOTAL 

Unit A -RF Converter $14.00 
Unit B-IF Unit 16.00 
Unit C -Audio Unit 13.50 
Unit D- Transmitter Unit 14.50 
Unit E -Power Supply, 115 VAC 12.00 
Unit F -Power Supply, 3 -way 20.00 
Unit G- Cabinet 20.00 
Whip Antenna for mobile use 15.80 
Yogi Antenna 29.95 
Ground Plane Antenna 44.95 
Crystal Microphone 3.95 

Check Money Order Amount $ 

'Available at your local dealer at slightly higher prices. 

NAME 

ADDRESS 

CITY 

Information on time payment plan 

STATE 

HOW TO ORDER: Please supply sufficient information with order to facilitate accurate processing. 
Shipments are made on open account F.O.B. Oklahoma City when credit has been approved. On 
orders of $25.00 or over, 1/3 down payment with order is required 
Please include in check or money order sufficient postage and insurance for your Parcel Post Zone. 
Shipments exceeding 20 lbs. will be made via express, C.O.D. 

L 
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HARVEY has 

the latest in 

RADIO 
The POLY -COMM 
A 27 MC Deluxe 

Two -Way Citizen 
Band 

TRANSCEIVER 

for Class 'D' Operation 

Price 

$159.50 

Here's the model for everyone -at work or play or 
business -it's the natural choice for any citizen to 
take advantage of the 22 newly created 27 MC Citizen 
Band frequencies. Features super sensitive dual con- 
version 10 tube superhet receiver, which incorporates 
rapid acting adjustable vacuum tube squelch circuit: 
plus Delayed A.C.C. -Floating series gate -type noise 
limiter -Low distortion -Communication tailored fre- 
quency response -Full 2 watts of audio output - 
Operates on 115V A.C. or 12 volt battery. 

VOCALINE ED -27 

COMMAIRE 

Two -way Radio - 
Price: 

Class "D" Citizen Band $152.57 
A compact design that is new and advanced in every 
respect -it is truly the ultimate in class "D" Citizen 
Band performance. Features Transistorized power supply -Highly selective receiver -New patented 
squelch circuit -Dual power supply. 

Price: $129.95 

Highway Communications System 
Can operate signal lights, buzzers in a car or transmit 
voice signals into it over a 1000 -foot length of road. 

A UNIQUE system of highway -to -car 
communications, known as "Hy- 

Corn," has been developed and demon- 
strated recently by Delro Radio. This 
system makes it possible to actuate 
signal lights or buzzers in a car or to 
transmit verbal information to a spe- 
cial receiver in the car from an auto- 
matic or manual roadside transmitter. 
The range of the transmitter is strictly 
limited so that the car can pick up the 
signals for only about 1000 feet of 
road. What is more only those cars 
traveling in one direction would re- 
spond to the radiated signals. Since 
drivers react quickly to the spoken 
word, audio communications would be 
useful on toll roads and expressways 
to aid in promoting a steady flow of 
traffic at reasonably high speeds. 

The new system uses a carrier ire - 
quency that is in the upper audio range, 
from 10 to 15 kc. This carrier, with its 
restricted bandwidth audio informa- 
tion, is applied through single -sideband 
circuitry to elongated loops of wire 
that are located alongside the road. A 
receiver in the car is able to pick up 
the signal radiated by means of induc- 
tion. The magnetic field surrounding 
the wire loop is such as to produce a 
radiated field strength of 1 to 100 
milliamperes -per- meter. No FCC li- 
cense is required for this type of oper- 
ation under present regulations. 

In addition to the voice transmitter 
and its loop, a trigger transmitter with 
a much smaller loop (about 50 feet) is 
employed. This transmitter sends out 
a continuous signal which is received 
just ahead of the voice signals. In oper- 
ation. the receiver in the car is inoper- 
ative until the car enters the trigger 

zone. When the trigger transmitter is 
picked up. the receiver is sensitized for 
listening to the voice zone. As long as 
the voice is picked up, the receiver is 
held on, but after the car passes be- 
yond the range of the voice loop, the 
receiver reverts to its insensitive con- 
dition and no further operation will 
occur until the car again passes 
through a triggering zone. 

The triggering function is desirable 
for two reasons. First. it prevents re- 
ception of the voice signal in the oppo- 
site lane. The curve of field strength 

- < _. _. :,: d 

Roadside equipment in waterproof housing. 

in the lower left -hand side of the chart 
below shows appreciable signal even in 
this lane. However, cars moving in the 
opposite direction, if they receive suf- 
ficient triggering signal at all. receive 
it geographically too late. Second, 
weak random voice radiation can con- 
ceivably he encountered under some 
conditions where power lines pick up 
the transmission and re- radiate it at 
some undesired spot. The trigger trans- 
mitter will prevent reception of the 
signal at such spurious locations. 

All the equipment employed in the 
system is fully transistorized and bat- 
tery operated. 

Operation, performance, and design of the highway -to -car communications system. 

RCA "RADIO -PHONE" 

27 MC Citizen Band HY- COM 
Two -way Radio 

Designed to provide low -cost 2 -way 
communication facilities for small 
boat owners, it is ideal for out- 
boards not equipped with a stand- 
ard multichannel radio -telephone. 
Features Single channel Trans- 
ceiver- Simplified Operation - 
5- watt output- Compact, portable - 
weighs only 8 lbs -High sensi- 
tivity receiver -Dual power supply. 

MAIL ORDERS SHIPPED SAME DAY AS RECEIVED 
Include with your payment a generous allowance 
for shipping charges -the excess will be 
promptly refunded. 

HARVEY D RADIO CO., 

1927 

INC. 

103 West 43rd Street, New York 36, N. Y. 

JU 2 -1500 
90 

PERFORMANCE 

I AUDIBLE WARNINGS AND INFORMATION IN 
EACH CAR 

2 reeceRE.^, FCP MESSAGES CNLT IN 
DIRECT:yN OF TRAVE: 

3 PREDICTABLE RANGE 
4 CEPENDABLE SERVICE 

PM 

SIGNAL VS. DISTANCE 

REUIVER OiVIDER amiF NFONAMTgM 
RUNT PM THESE ' 

THEM LAMES LANES 

t10 110 TÓ W So SO 30 m q 

w 

w= 

AOi 

302ç 

a0Q 

0 

see 

DESIGN 

t SINGLE SIDE -BAND SUPPRESSED CARRIER 
TRANSMISSION 

2 LONG LOOP INFORMATION ANTENNA AND 
CIRCULAR LOOP TRIGGER ANTENNA 

3 INFORMATION TRANSMITTER AND TRIGGER 
TRANSMITTER 

4 LOW COST RECEIVER MOUNTED ADJACENT 
TO THE DRIVER. 

5 ALL TRANSISTOR SYSTEM (DELCO 
TRANSISTORS) 

FEET FIIOM ANTENNA 

ELECTRONICS WORLD 
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build this great new k 
stereo hi -fi ampiitler...save up to 50% 

COMPARA3LE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWICE AS MUCH 

tremendous value at only 

only $4.45 down 

never before such performance... 
such quality... such styling 

at so low a price... 

'IIÌ Ì Ì Ì Ì 111'Ì I1111!Ì l'Ì Ì Ì Ì Ì Ì Ì I'Ì Ì Ì! 'Ì 1,1, ÌÌÌI!'Ì Ì Ì Ì Ì Ì Ì Ì Ì Ì Ì 
ÌÌ ÌII'l'l'Ì l'l'1t111rl11 

EXCLUSIVE knight -kit 

I,l,l,l,i,l,l,l,l,lii11111i11,1u1,1 

Every KNIGHT -KIT meets or ex- 

ceeds published specifications, 

or we refund your money. Buy any 

KNIGHT -KIT! Build 
claimed -or 

perform exactly as 

your money is refhunndeeyd..ry 

fa vS't\M17ttrtVYAkii 
I l l l,l I, 1i1ÌÌ,1 ,. 

ONLY knight -kits ARE 

for easiest building -no previous elec- 
tronic experience needed. "Conven- 
ience engineering means special at- 
tention to every detail: resistors are 
carded and numbered for easy selec- 
tion ; parts and hardware are packaged 
in clear plastic bags for quick identi- 
fication; wire is pre -cut, stripped and 
color- coded; finally KNIGHT -KIT 
step -by -step instructions and wall - 
sized diagrams make assembly a mar- 
vel of simplicity. 

order from 

knight -kit 20 -watt stereo hi -fi amplifier 
Newest complete Stereo high -fidelity ampli- 
fier at an amazing low $44.50. Incomparable 
value: Includes two built -in preamps for 
magnetic cartridges. Single switch selects 
stereo phono, tuner or auxiliary inputs, plus 
stereo reverse on each; also switches mono- 
phonic inputs to both amplifier channels. 
Bass and treble controls boost and atten- 
uate. Special clutch -type concentric volume 
control permits individual channel balanc- 
ing, plus overall volume control. Total out- 
put is 20 watts (10 watts per channel at less 

than 1 % %distortion). Response, 20- 20,000 
cps, ± 1.5 db. Hum and noise better than 
85 db below full output. Has four pairs of 
stereo inputs: magnetic cartridge, ceramic 
cartridge, tuner, auxiliary. RIAA equalized 
for stereo discs. Expertly designed push -pull 
output circuitry. Beautiful custom -styled 
case, 4%4 x 1314 x 9 -. With case, tubes, all 
parts, wire, solder and instructions. Shpg. 
wl., 27 lbs. 

Model Y -713. Knight -Kit Stereo 
Amplifier, F.O.B. Chicago $4450 

see over 50 other fine knight -kits ...write for catalog 
HI -FI KITS 

Stereo Amplifiers 
Stereo Preamp 
Stereo Control 
Hi -Fi Tuners 
Hi -Fi Amplifiers 
Speaker Systems, 

and others 

FREE 
1959 ALLIED 

CATALOG 

HOBBY KITS 
Short -Wave Radios 
AC -DC Table Radios 
Clock -Radio 
Radio -Intercom 
Transistor Radios 
Electronic Lab Kits 

and many others 

EASY TERMS ON ORDERS 

Send for this value -packed catalog 
featuring the complete KNIGHT -KIT 
line, as well as the world's largest 
stocks of everything in Electronics. 

0%I IFn staniR?I 
pioneer in electronic kit design for over 38 years 

i, Il.tii-I.r.el TI':1.1. \I:I,k All,.vl nacho l'or,rntin 
July. 1959 

INSTRUMENT KITS 
VTVM Cap. Checker 
VOM's R/C Tester, etc. 
Tube Checkers 
Oscilloscopes HAM KITS 
Signal Tracer Receiver 
Audio Generator Transmitter 
Sweep Generator VFO, etc. 

AS LOW AS $20 

ALLIED RADIO, Dept. 158-09 
100 N.Western Ave., Chicago 80, III. 

Ship Model Y -773 Knight -Kit Stereo Amplifier. 
$ enclosed. 

Send FREE ALLIED 1959 Catalog 

I Name 

I Address 

LCity lone State 
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SlIPPED ON APPROVA 
IN- CIRCUIT CONDENSER TESTER 

Model CT -1 

AN ABSOLUTE 'MUST' FOR 

EVERY SERVICEMAN! 
Here is an in- circuit condenser tester 

that does the whole job. The CT -1 ac- 

tually steps in and takes over where 

all other in- circuit condenser testers 
st 

r 

fail. The ingeniousapp 
do of 

a 
a 

dual bridge principle P gives 
application 

tremendous range of operation.. . 

in- circuit checks: 
Quality ith circuit f hunt resistance 
even 

istance pres- 

ent ... (leaks e, shorts, opens, intermit - 

tents) 

Value 
of all condensers from 200 mmfd. 

to .5 
Quality of all electrolytic condensers 

(the ability 
a and wiring leakage 

Transformer, socket a 

capacity 

Model CT -1 - 
housed in sturdy 

50 hammertope fin- 
ish steel 
complete with $ comp 
test leads 
SIZE: W-6` H-7" 0 -31/4 

out -of- circuit checks: 
leakage, shorts, opens and inter- 

mittents) 
of 100 °o of all condensers .. 

mittents) 
Value of all condensers from 50 mmfd. to .5 mid. 

Quality of all electrolytic condensers 
mthe abrility 

to hold a charge) 

to 
High resistance leakage up 

transformer. socket, component and wir- 

ing leaka 
unknown city 

condensers . 

SPECIFICATIONS 

recision readings for both quality and value ... (in- circuit Ultra- sensitive 2 tube drift -free circuitry Multi -color direct 

scale p Simultaneous readings of circuit capacity and 

circuit 
cut of circuit) 

c resi stance Built-in hi-leakage indicator 
er 

megohms Cannot damage circuit comp 

balance indicator for even 
greater accuracy Isolated power line 

IN -CIRCUIT 
TESTER 

Model 

Checks all Power rectifiers 
in- circuit ERMANIUM, 

SELENIUM, 
SILICON, etc. 

With the growing trend 
low price, tm- pactness. portability and more and 

monufacpuodrs are resorting 
es- sting TV sets 

more to producing germanium or sil- 

icon 
rectum, ß 

icon nowñr rectifiers. 
lcui rectifier tester is 

for 
greater than ever. 

THE SRT -1 CHECKS All POWER 

REIFIERS IN-CICUIT AND OUT- 

OF CIRCUIT WITH 100% EFFECTIVE- 

NESS FOR: 

Quality Fading Shorts Opens 

Arcing Life Expectancy 

SIZE: W-6" H-7" 0-314. Model SRT -1- housed 50 
in sturdy hammertone á 

finish steel case com- 

plete with test leads 

SPECIFICATIONS 
power rectifiers rated from 10 ma. to 500 ma. (selenium, 

Checks all types of 
etc.) both in- circuit or Cutout -off' 

Will 
germanium, silicon, 

hl accurate multi -color meter ... sensitive yet rugged. 
Will not blow fuses even when connected to a dead short. 

Large 3" highly 

Separate meter scales for in-circuit and out-of-circuit tests. 

Cannot damage or over heat rectifier being 

Just clip SRT -1 test leadssca¡ro ct r c iffier nd rpm ci rcú tt 

SIMPLE 70 in the et an instant indication on the 

switch and ß 
Presstó read three -color me 

OPERATE easy- 

MINI -CHECK TUBE TESTIA 
Model MC -1 

A Real ECONOMY 
MULTIPLE SOCKET 
TUBE TESTER without 
sacrifice in ACCU- 
RACY, SPEED or VER- 
SATILITY 
Here is a multiple socket tube tester designed to meet limited 
budgets. Although low in price it boasts a unique circuitry that en- ables you to check over 600 tube types - and has a range of opera- tion that far exceeds others in its 
price class. 

Model MC -1 - housed in sturdy wrinkle finish steel $3950 case 
Net 

SPECIFICATIONS 

SIZE: W-9" 
H -81/2' 
0 -23/á 

Checks emission, inter -element shorts and leakage of over 600 tube t This covers 024s. series -string TV tubes, gas regulators, auto 12 plate hi -fi and foreign tubes 3 settings enable a test of any tube in less 10 seconds Employs dynamic cathode emission test principles D'Arsonval type meter - most accurate type available ... its greater s tivity means more accuracy ... its jewel bearing means longer life 17 lasting phosphor bronze tube sockets Combination gas and short j indicator 9 filament positions Handy tube chart contained in special compartment New tube listings furnished periodically at no cost tachable line cord 

plus these BONUS FEATURES ... found 
in no other low price tube tester 

Checks for cathode to heater shorts Checks for gas con Checks all sections of multiple purpose tubes ... will pickup tt with one "Bad" section Line isolated - no shock hazard k able load control enables you to get accurate results on all ti Positively cannot become obsolete as new tubes are introduc 

TRANSISTOR 
TESTER firni 

AN INEXPENSIVE QUALITY INSTRUMENT 

DE- PENDABLE TESTS OF ALLA TRANSISTORS AND DIODES QUICKLY AND ACCURATELY Every day more and more manufac- turers are using transistors in home portable and car radios ... in hearing aids, intercoms, amplifiers, indus- trial devices. etc. Since transistors can develop excessive leakage, poor gain, shorts or opens, the need for TRANSISTOR TESTER is great. 

SPECIFICATIONS 
Checks all transistors. including car radio, power output triode, tet- rode and unijunchon types for cur- rent gain, leakage, opens, shorts, cut- off current Checks all diodes for forward reverse current gain All 

cantee made even if manufac- turers' 
Less than half 

gain is not available SIZE: V /_g.. H_7 D_31í' tests of either transistors rorr diodeso Large yet rugged 
. with multi -color scales des gnede 

meter 
quick 

met Power is supplied by ery easy 
current 

dingy so small, service life almost equal to 
replace 6 -volt battery to accidental shorting shelf 

Cannot 
Battery y - 

meter 

era 
damage transistor or diodeounder tests¡ ongnet burn 

leads 
and own clips enable tests without entirely removing transistor) from circuit 

insulated 
Ter 

leads are identified by E.I.A. color code so that connection to the correc 
terminal is assured Comes complete with replaceable transistor set -u1 

chart that fits into a special rear compartment. 
IMPORTANT FEATURE: The 7T -2 cannot become obsolete you to check the circ 

t 
s as t to enab 

Model TT -2 - housed in sturdy hammertone $ finish steel case corn- 9L plete with test leads 45' 

furnished periodically at no cost. 
will be 

all new type transistor hey are introduced. listing 

EASY TO BUY IF SATISFIED 
see order form on facing page 
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R 10 DAY FREE TRIAL 
Convince yourself at no risk that CENTURY instruments are indispensable 
in your every day work. Send for instruments of your choice without obliga- 
tion ... try them for 10 days before your buy ... only then, when satisfied, 

pay in easy -to -buy monthly installments - without any financing or carrying charges added. 

W P e at k 
yrtOapepreataekd 

VACUUM TUBE VOLT METER WITH LARGE EASY -TO -READ 6" METER - aturing the sensational new MULTI-PROSE Potent Pending 
No extra probes to buy! The versatile MULTI -PROBE does the work of 4 probes 
DC Probe O AC -Ohms Probe O Lo -Cap Probe o RF Probe he VT -1 is a tremendous achievement in test equipment. With its unique 1.1ULT1 -PROBE it will do II the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you ave to cart around a maize of entangled cables, lose time alternating cables or hunting for a nùs- laced probe. With just a twist of the MULTI -PROBE tip you can set it to do any one of many time. eying jobs. A special holder on side of case keeps MULTI -PROBE firmly in place ready for use. 

FUNCTIONS 
VOLTMETER 

. Will measure D.C. down to volts full scale with minimum circuit loading, 
I give accurate readings of scale divisions as low .025 volts ... Will measure low AGC and oscillator voltages from .1 volts or less up to 1500 volts h consistent laboratory accuracy on all ranges ... o center provided for all balancing measurements 
h as discriminator, ratio detector alignment and i amplifier balancing. 
VOLTMETER True Peak -to -Peak measure. nts as low as 3 volts of any wave form including sync, deflection voltages, video pulses, distortion ii -fi amplifiers, AGC and color TV gating pulses - . . Ile divisions are easily read down to .1 volts . rsures RMS at I 20th the circuit loading of a .M. - - . Unlike most other V.T.V.M.'s there is no in accuracy on the lowest AC range. 

?CTRONIC OHMETER 
. Measures from o 1000 megohms ... Scale divisions are easily read in to .2 ohms ... Wall measure resistance values n .2 ohms to one billion ohms . Will detect h resistance leakage in electrolytic and by -pass densers. 

and LO -CAP MEASUREMENTS . 
h these extra VT -1 functions you can measure ages in extremely high -impedance circuits such sync and ACC pulses, driving saw tooth voltages. rr TV gating pulses. mixer output levels. I.F. ;e by -stage gain and detector inputs. 

OUTSTANDING FEATURES 
Completely portable - self powered with long life batteries - permits use everywhere New advanced pentode amplifier circuit assures amazingly low battery drain Large 6 100 -microampere meter, many times more sensitive than meters used in most V.T.V.M.'s Laboratory accuracy performance - 2e. of full scale on 

easy-to-read o 
scale 

n -ead4 -scale meter No heat 
Simplified 

u peration assures rigid stability and accuracy Immune to power line fluctuations Amplifier rectifier circuit with frequency compensated attenato, - a feature found only in costly laboratory instruments Meter completely isolated - practically burn -out proof Hand crafted circuitry eliminates the service headaches of printed circuitry 1e6 resistors used for permanent accuracy Separate RF ground return for low -loss RF measurement Micro- phone type do -axial connector Matching cover pro- tects instrument face - snaps on and off instantly. 

SPECIFICATIONS 
DC Volts - 0 to 1.5 6'30 150 300 600 1500 volts AC Volts (RMS and Peak -to -Peak) - -- 0 to 3 12 60 300 1200 volts Ohms - 0 to a billion ohms, 10 ohms center scale - Rxl 10 100 100K 1M 
RF - Peak reading demodulator supplied for use on all DC ranges Zero Center - available on all DC volt ranges with zero at mid -scale Decibels - from -10 Db to --10 22 36, 50 62 based on the Dbm unit: 0Db- IMW in 600 ohms 
Impedance - 11 megohms DC. I megohm AC, 10 megohms Lo -Cap Input Capacity - 130 mmfd. RMS, 250 mmld. Peak -to- Peak.: s .i i , 

Model 
VT -1 

SIZE: 
w- 73ír 
H -9 
D -414 

1K 10K/ 

Model VT -1 - fully wired and calibrated, housed in hand- some hammertone finish steal case, complete with MULTI 
PROBE.and thor- 
ough instruction 
manual Covering $5850 all the applica- 
tions in detail. Net 

SIZE: W_143/4" N- 113/4" 

)del FC -2 - housed in hand- e )bed oak carrying case corn- $0950 'te with CRT adapter Net 

0-43S," 

FAST -CHECK TUBE TESTER Model 
Simply set two controls ... insert tube ... and press quality button 

Fc -2 

any of over 700 tube types completely, accurately 
y on to test 

Over 20,000 servicemen are now 
y IN JUST SECONDS! 

servicing 0me way ow using the FAST -CHECK in their every day work and are cutting by selling more ay down. h 
eliminating 

little uunprofitable r e call-backs and increasing their dollar earnings Chose the FAST -CHECK above all other tube testers, yourself at no risk why so many 
TUBE TEST ADAPTER 

y servicemen 

INCLUDED WITH FAST -CHECK 
Enables you to check all picture tubes (including 
the new short -neck 110 degree type) for cathode 
emission, shorts and life expectancy. -.also to reju- 
venate weak picture tubes. 

checks RANGE OF OPERATION 
proven dynamic 

of over 
on test. This covers more than 99% of all tubes in use today, including the newest series -string TV tubes, auto 12 plate -volt tubes. OZ4s, magic eye tubes, gas regulators, special purpose hi -fi tubes and even foreign tubes. i Checks for inter -element shorts and leakage. 

Checks for life expectancy, 

No time consuming multiple switching on conventional testers No annoying roll chart nchecking are required tang 
over 

banks 
tube 

types is 
located inside cover. New listings are added without costly roll chart replacement Checks each sec- 

tion of multi- section tubes and if ont 

checking tube chart listing over 700 tube types is 41 phosphor bronze beryllium tube 
one 

never 
defective 

replacement will reps "Bad" on the meter scale 
mounted on panel Large 41a» D'Arsonval type meter is the most sensitive available, 
protected against accidental burn -out Special 

pin and 9-pin 

Compensation 

n for line voltage variation 12 filament Pecs l scalp on meter for low current dcat i Coénsolate for shock hazards Long lasting 
positions Separate gas and short jewel indicators Line isolated - The Fast -Check 

g etched aluminum panel. NOTE: positively cannot become obsolete . circuitry is engineered to accommodate 
all future tube types as they come out. New tube listings are furnished periodically at no cost. 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES 

ILL CENTURY 

NSTRUMENTS ARE 

3UARANTEED FOR 

)NE FULL YEAR 

the extremely low 
prices are made 
possible because 
you are buying di- 
rect from the 

anufac turer. 

¡CENTURY ELECTRONICS CO., INC. 
I CHECK INSTRUMENTS DESIRED 

' Model CT -1 In- Circuit Condenser Tester $34.50 
$9.50 within 10 days. Balance $5 monthly for 5 months. 
Model MC -1 Mini -Check Tube Tester $39.50 
$9.50 within 10 days. Balance $6 monthly for 5 months. 

I 
Model SRT -1 In- Circuit Rectifier Tester $29.50 
$4.50 within 10 days. Balance $5 monthly for 5 months. 

I Model TT -2 Transistor Tester $24.50 
$4.50 within 10 days. Balance $5 monthly for 4 months. 

Model VT -1 Battery Vacuum Tube Volt Meter 
$14.50 within 10 days. Balance $11 monthly for 4 months. 

$58.50 

Model FC -2 Fast -Check Tube Tester $69.50 
$14.50 within 10 days. Balance $11 monthly for 5 months. 

Prices Net F.O.B. Mineola, N. Y. 

1 1 1 Roosevelt Avenue, Dept. 207, Mineola, New York 
Plea . rush the instruments checked for a 10 day free trial. If satisfied I agree to pay 
the down payment within 10 days and the monthly installments as shown. If not 
completely satisfied I will return the instruments within 10 days and there is no 
further obligation. It is understood there will be NO INTEREST or FINANCING 
charges added. 

Name 

Address 

City State 

Please print clearly 

IMO 
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The Outside Call: What To Take Along 
By MURRAY BARLOWE 

IN AN industry as highly competitive 
as service, operation at maximum 
efficiency is a virtual necessity. Vari- 

ations of the theme notwithstanding, 
we have only one commodity to sell in 
the long run -and that is time. (For 
example, did someone say, "How about 
technical skill ?" Even this can be re- 
duced to a factor determining how 
much time a job will take.) We have a 
limited number of hours for sale each 
day. The difference between success 
and failure can be related to what we 
receive for the time we have had to 
invest. It therefore behooves us to use 
this valuable commodity as efficiently 
as possible. 

That part of the service shop's oper- 
ation where this truth becomes most 
apparent is in the handling of outside 
service calls. The more completed calls 
per day, the better the profit picture 
looks. The greatest drains on the in- 
come of the average shop are the in- 
complete calls and repeat calls. The 
problem of the repeat call -a complex 
one involving proper work procedures, 
technical ability, and customer rela- 
tion -is not our concern here. Just as 
was'.eful of time, the incomplete calls 
are more readily resolved. 

A check of calls marked "incom- 
plete" shows one outstanding reason: a 
needed tube. part, tool, or item of test 
equipment was not on hand. This 
means either returning to the shop to 
pick up what was lacking and re- 
scheduling the call for a later date 
(which leaves the unhappy customer in 
the same fix he was in before you 

94 

Equipment for caddy and truck. This successful 

dealer's solution may work out as well for you. 

arrived) or pulling the set to the shop 
for a repair that could have been com- 
pleted in the home more profitably. 

By this last statement, we do not 
imply that all repairs should be com- 
pleted in the home. We believe that one 
of the most important skills of the 
outside man is his ability to draw the 
line between a home repair and a shop 
repair. While many factors influence 
this decision, profit is the guiding one. 
It is all too possible to complete a re- 
pair in the home at a greater cost to 
the service shop than to the customer! 

On the other hand, how often does 
it happen that a call is not completed 
bec ̂ use the outside man was shy a 
pa ticular tube, a fuse of a certain 
value, or another common com' orient? 
How often, after the primary fault has 
been corrected, has the sale of an addi- 
ticnal. marginal tube or two been lost 
just because they weren't around at 
the right time? These things happen 
more often than we care to think 
about. 

Although we have dismissed the re- 
peat call from full consideration, many 
of these -on v, his h most service shops 
tend to foot the bill -are incompleted 
calls in di: guise. How often does a set 
come back to the shop for a minor 
repair because the technician was not 
properly equipped to "nail it" while in 
the customer's home? 

For maximum efficiency, the outside 
man, his tube -tool caddy or caddies. 
and his vehicle should be equipped to 
handle adequately as many of the pre- 
dictable problems that arise. The key 

question now becomes, "Of the quan- 
tity of material available in the shop, 
what should be taken along and what 
should be left behind ?" Our answer, in 
arbitrary form, appears in Table 1 

(contents of the caddy or caddies) and 
Table 2 ( "back -up" material in the 
vehicle). While these are tested recom- 
mendations, reflecting years of experi- 
ence. we know that such lists can vary 
depending on the character of the in- 
dividual service operation. They hinge 
most of all on where the shop owner 
draws the line between the bench re- 
pair and the home repair. Since there 
is room for variation. the list will be 
most useful as a starting point for the 
greatest number of people if the rea- 
sons for some choices are evaluated. 

To begin with. the' lists of Tales 1 

and 2 inludr :hat we corsir er the 
irreduc'ble minimum of equ°pricnt for 
an outside technician in a reasonably 
typical suburban operation. Special 
conditions are therefore likely to call 
for additions rather than subtractions. 
Co' cerning the tube complement, it 
should be really complete- possibly 
more complete than that in the shop. 
After all, the bench man can work on 
another set while waiting for a tube or 
part, whereas such a lack for the out- 
side man means an "incomplete" call. 
For a guide to recommended tubes, see 
the "Tube Inventory for Service Shops, 
1959" in the April issue, page 57. Carry 
at leant one of each and 2, 3, or more 
of the popular ones, as indicated. A 
caddy for tubes only is one way, al- 
though we prefer a large, combination 
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tube -tool case. If necessary, less popu- 
lar numbers can be carried in a second 
caddy or carton in the service truck - 
but don't leave any behind altogether 
because of space limitations. 

A filament continuity checker will 
save time (still the key factor!) in find- 
ing open filaments in series -string 
receivers. You may prefer the type that 
uses a.c. power instead of batteries. If 
there's anything less helpful than a 
filament checker with dead batteries, 
it's a flashlight with dead batteries! 
Speaking of flashlights -a good one, or 
an a.c.- operated light instead, is a 
"must." If the battery- operated check- 
er and light are preferred. make sure 
that reserve batteries and a reserve 
bulb, in the case of the flashlight, are 
always in the truck. 

As important as a complete set of 
tubes is a complete set of hand tools. 
This includes a good set of nutdrivers 
and a complete selection of screw- 
drivers in different sizes and for Phil- 
lips heads. diagonal cutters. longnose 
pliers, gas pliers. and long fiber or plas- 
tic screwdrivers for setting oscillator 
adjustments on front ends. 

Concerning the latter, we have an 
unwritten law that adjustment of the 
oscillator slugs on a front end should 
constitute the extent of allT'm'nt to 
be performed in the home. We are con- 
vinced that most receivers leave the 
factory properly aligned. Furthermore, 
we are convinced that most r.f. and i.f. 
adjustments are sufficiently stable so 
that they should not require re- adjust- 
ment for the life of the receiver! 

This does not mean that we never 
find it necessary to do an alignment 
job. On the contrary, dust seldom gets 
a chance to settle on our full set -up, in- 
volving an investment of about $1300 
in sweep, marker, scope, and auxiliary 
equipment of top quality. Neverthe- 
less, we have found that the bulk of our 
alignment work is the direct result of 
activity on the part of screwdriver - 
happy customers and technicians! 

Because alignment techniques can be 
rather tricky, they receive considerable 
emphasis in most TV training schools. 
This indoctrination often leaves the 
otherwise well- trained but not yet 
Cully experienced technician with a 
distorted perspective. Knowing the 
host of troubles that might be due to 
misalignment, he may start turning 
screws if routine checks have failed to 

disclose a fault. A relatively matter -of- 
fact call is thus often converted to a 
time -consuming repair and re- align- 
ment job. For these reasons, alignment 
instruments beyond the single device 
mentioned have been left out of the 
caddy. 

Getting back to what should go into 
the caddy. take whatever "special" tools 
you can that have proven themselves as 
time savers. Such special gimmicks, if 
well chosen, can earn their cost many 
times over. One example is the slug - 
retrieving screwdriver, for recovering, 
in Standard Coil tuners, the oscillator 
slugs that have been pushed too far 
out. Since this occurrence is not too 
uncommon, being able to recapture the 
slugs without taking the set out of the 
cabinet is very worthwhile. Another 
example of the "special" tool is the 
pump -type device used for forcing a 
lubricant or solvent into a "noisy" con- 
trol from the front of the cabinet with- 
out removing the chassis. Mention of 
these fluids brings up another listing 
for outside calls: A complete supply of 
chemicals, including solvents, lubri- 
cants, cleaners, corona "dope," and 
others, should not be overlooked. 

A complete set of "L "- shaped key - 
type wrenches with hex and spline 

All items in Table I and several in Ta- 
ble 2 appear in this compact grouping. 

heads is important. Many technicians 
will recognize these more readily when 
they are identified as Allen and Bristol 
wrenches. Whatever you call them, the 
set screws on many knobs cannot be 
handled without one of these. A com- 
plete set of such wrenches takes up so 
little space that carrying them is easier 
than having to pull a set cabinet be- 
cause one knob couldn't be removed! 

The presence or absence of color TV 
receivers in a given area will, of course, 
determine the inclusion of some items 

Table 1. These items. In one or two caddies, go into the home on every call. 

Tubes' 
Filament continuity checker' 
Flashlight or service lamp' 
Nuidrivers, assomment 
Screwdrivers, assortment 
Diagonal cutters 
Long -nose pliers 
Gas pliers 
Alignment tool (plastic or fiber. long) 
"Special" tools' 
Chemicals' 
Key -type hex and spline wrenches' 
Solder gun and solder 
Fuss as- ctment kit 

Fusible resistor assortment kit 
Multimeter 
Knob- spring kit 
Miscellaneous hardware kit' 
High- voltage tape 
Cheater cords' 
CRT boosters (series and parallel) 
Bill book and shop tags 
"Not -at- home - cards 
Color TV interlock cheater 
Pilot lamp assortment 
Mirror 
Paper towels (cleaning CRT & safety glass) 

See text for further discussion of these items. 

July, 1959 

on the two lists that are too obvious 
to require further comment. We doubt 
that there are many places where a 
shop can afford to ignore color alto- 
gether at this date. By "miscellaneous 
hardware," we admit that we are using 
an easy out for a difficult item. We be- 
lieve it is well -nigh impossible to par- 
ticularize the collection of screws, 
washers, bolts, and the like that will be 
included. This is an assortment that 
can only grow by accretion over the 
years. Yet its need must be noted. 

The cheater cord is also a somewhat 
loose designation. We may include in 
this category extension cords and 
equipment cords that suit the particu- 
lar operation or the particular opera- 
tor. For example, some like the type 
of long extension with a single male 
plug at one end and a choice of outlets 
and connectors at the other. 

There has been no effort to classify 
much equipment as optional in the two 
tables. Some shops have a tendency to 
take some items along for some calls 
but leave these items behind on other 
calls. However a reliable decision as 
to what should go along can seldom be 
made on the basis of an untrained cus- 
tomer's telephone report. 

This would apply particularly to all 
antenna -related equipment listed, 
where some might wish to leave such 
gear behind unless an installation is 
scheduled or antenna trouble is antici- 
pated. Besides, many a sale of a new 
antenna develops as a result of a call 
that may involve another defect, where 
the failure to have the replacement an- 
tenna available at the psychological 
moment may mean complete loss of the 
sale. 

As stated, we consider that these 

Tube checker 
Test speaker 
Test audio output transformer 

(universal type) 
CRT checker -rejuvenator 
Resistor and capacitor assortment 
De- gaussing coil (color TV) 
Color and dot or bar generator (linearity 

adjustments and color TV) 
Rabbit -ears antenna 

(checking antenna troubles)' 
Antenna equipment (ladder, wire, masts, 

mounts, assorted antenna hardware, 
and local antenna types) 

Auxiliary tools, including: electric drill, 
hammer, hacksaw, ratchet wrench 

See text for further discussion of these 
items. 

Table 2. Back -up equipment for truck. 

lists represent a minimum complement. 
How do they compare with what you 
are carrying now? If you take less 
with you, you may be paying for the 
extra equipment in time lost. Whether 
you agree with everything we say or 
not, the comparison itself can be valu- 
able. It will make you stop to evaluate 
your own selections. If you are in the 
process of organizing a list of this kind 
yourself, the ones given here will help 
even if you develop your own de- 
partures. They will at least provide 
the necessary starting point. 
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"Servicing Transistor 

Radios "... New Vol.3 

Complete analysis 
of 64 popular 
transistor model 
radios produced 
in 1958 -59... 

PLUS SPECIAL 
"Techniques in 
Servicing Tran- 
sistor Circuits" 

You'll save time, you'll earn more on Tran- 
sistor Radio repairs with this complete data 
on 64 models produced in 1958 -59. Based on 
actual lab analysis of each set. You get the 
famous Sams Standard Notation schematics; 
full photo views of each chassis; complete 
alignment data; full parts replacement in- 
formation- everything you need to be suc- 
cessful in fast -growing transistorized radio 
servicing. Includes valuable section on spe- 
cial techniques for servicing transistor cir- 
cuits. Has cumulative index covering Vols. 
1, 28r 3.It's a "must" for your bench. 

S 160 p., 8! , x 11". Order nose ! Only. 2e9s 

SAMS BOOKS Ak IMPORTANT NEW IMPORTANT NEW 

"101 Ways to Use Your 
VOM and VTVM" 

Bob Middleton's latest 
book in this famous 
series...so practical 
and useful it belongs 
in the library of 
anyone who owns 
these important 
instruments... 

A complete and practical guide to the fullest 
use of VOM's and VTVM's. Describes 
equipment checks; DC voltage tests; ohm- 
meter tests; signal- tracing tests; AC voltage 
tests; DC current tests; alignment applica- 
tions; Color TV tests. Each application is 
covered concisely, with full data on equip- 
ment needed, connections required, proper 
test procedure and evaluation of results. In- 
cludes valuable special notes supplement- 
ing uses described. Over 150 illustrations: 
116 pages; 5% x 8% ". Invaluable for te'lh- 
nicians, engineers and students. e11 

Only $2.00 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distributor today or mail 
to Howard W. Sams & Co., Inc., Dept. GG -19 
2201 E. 46th St., Indianapolis 6, Ind. 

Send me the following books: 

_: "Servicing Transistor Radios." Vol. 3 (TSM3l. 
"101 Woys to Use Your VOM & VTVM" ITEM3.'. 

S enclosed. 

Name 

Address 

O Send Free Book I s' 

City Zone Mote 

(outside U.S.A. priced slightly higher) 
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Build an Accurate 
Pulse Timer 

By DAVID STONE 

Single -tube unit used to trigger solenoids, puts timing marks 
on recorders and "count- down" pulses on p.a. system. 

IIV YOU need a timing unit which \t ill 
continuously and accurately produce 

voltage pulses for timing or controling, 
this uncomplicated timer will fill the 
bill. It can be used to trigger solenoids 
on single -frame cameras for time -lapse 
photography. it %will put accurate tim- 
ing marks on recorders, and it can be 
used to produce a "count- down" over a 
p.a. system. The constructor will doubt- 
less find other uses for this useful 
"pulser." 

The circuit is a blocking oscillator 
type which operates when a negative 
charge on the 4-pfd. grid capacitor. C:,, 
decreases sufficiently to allow tube con- 
duction. Plate current rises sharply 
and activates the relay. It also induces 
a sharp negative pulse back into the 
grid circuit to cut off the tube and re- 
charge the capacitor. The variable 
"timing" resistance "leaks" the nega- 
tive charge off at a rate determined by 
the RC discharge time until the con- 
duction- cut -off cycle repeats. The 
charging voltage to the capacitor is 
fairly constant so the "pulser" is rela- 
tively insensitive to power supply or 
line fluctuations. Refer to the sche- 
rmtic diagram shown in Fig. 1. 

Relay action is very rapid and con- 
tacts close only briefly. If it is to be 
used as a switch, the equipment it 
drives must he capable of being 
switched on rapidly. The best way to 
take advantage of the "pulse'" is to in- 
sert a 50- to 100 -µfd. switching capaci- 
tor across the "13- plus" and relay con- 
tacts as shown in the diagram. The 

capacitor discharge will drive a camera 
solenoid or practically any other relay 
coil or solenoid. Relays rated at 6 -, 12 -. 
24 -. and 117 -volts a.c. or d.c. are suc- 
cessfully activated by a 50 -µfd., 150 - 
volt electrolytic. These driven relays 
or solenoids should have a filter ca- 
pacitor across their coils to minimize 
arcing of the timer's relay contacts. 
Enough capacity can be added across 
the coils to delay the opening of the 
driven relay for slower switching. 

The contacts of the "pulser" can be 
disconnected from "R +" and inserted 
in series with a speaker connected 
to an audio oscillator for "count- down" 
pulses. The audio tone will be periodic- 
ally interrupted and the output will 
sound just like the timing sequences 
on WWV. Similarly, timing pulses 
can be injected into recorders if the 
switching capacitor's voltage output is 
decreased with suitable resistance. 

Construction is straightforward, non- 
critical, and easy. It can he built in 
about two hours or so. Calibrate the 
"timing" potentiometer in 1 or 5 second 
steps with an accurate stopwatch. The 
combination of 4 -µfd. and 10 megohms 
produces about 50 seconds delay. More 
delay can be obtained by adding resist- 
ance in series with the "timing" po- 
tentiometer at the rate of 5 seconds for 
every megohm. A step switch with 
fixed resistances can be substituted for 
the "timing" potentiometer, if desired. 
Remember, the accuracy of the "pul- 
see' is dependent, to a great extent 
upon the accuracy of calibration. --10- 

Fig. 1. Complete schematic diagram and parts list for the pulse timer unit. 

Rr -t ttul n/mn. I s r.,. 10', 
R: -lU snegohnr linear taper pot 
R.- 100,000 ohm, i w. res. Y 10', 
CrC -20/20 old.. 150 r. elec. capacitor 
C. -4 old., 200 s. capacitor (2 old. paper capaci- 

tors in parallel, Acraros P82) 
C, -, old.. 200 s. paper capacitor 
C, -So or 1011 pjd., 150 s, else. capacitor (see 

test) 
RL, -5000 ohm, 6 ma. plate relay (Potter 6' Br.... 

field LB -5l 
SR,-50 rna. selenium, rectifier (Sarkes Tar;iao 

Model 501 Ca 

S,- S.p.s.t. switch ( "Power on -oB ") 
T, -Pow trans. 117 

pri.: 125 r 'c. ì 15 
nut.) 6.3 s. ft .6 amp. s, 
(Stamen' PS.8415 or 
equiv.) 

Tr -Audi" interstagr 
Iran.. 15.0110 nhnr 
60.000 ohm sec. (UTC 
O.4 or equiv.) 

V, -6AU6 tube 

vV 
ac O 

Ó O 

+? 

e 
uUTCUl 

SES 

r5 
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RADIO SHACK INVITES YOU TO ACCEPT THIS AMAZING OFFER! 

[DEC 
SUBSCRIPTION 

YOU SAVE S40 BECAUSE WE CAUGHT OUR FACTORY BETWEEN "RUNS" 

EMI 8-TRANSISTOR PORTABLE RADIO 

IST TIME EVER! 

$2995 Battery 
Included 

$5 down $5 monthly 

POSITIVELY UNDUPLICATED UNDER $70! 

Rather than shut down, a certain factory wait 
ing for business on its own product built our 
sensational design to order for less than HALF 
the going price! VERSATILE! Use anywhere as 
powerful long -distance radio . . . as low -cost 
"2nd half" of stereo system . . . as portable 
amplifier for your phono. Has two diodes, ther- mistor. that extends battery life to save you 
money, top grain leather case. 
Order No. 90LX696. Sh. Wt. 2 lbs. 

ELECTROSTAT -3 Tweeter 
$ 50 S5 Down. $5 h 

Factory Assembled; 
Mont ly 

7 Cabinet: 117/e a 57/e x 41 /x" 
TO BE SURE OF GETTING the tweeter made world - 

famous by rave notices of the hi -fi test laboratories, 
and not an inferior imitation, order ONLY from Radio 
Shack. ONLY Radio Shack sells the tweetr.r acclaimed 
for adding a smooth and silky response from 5,000 
cycles to 25,000 cycles with any good compliance 
speaker system. Order No. 36CX017Y. Sh. Wt. 7 lbs. 

8.011M ELECTROSTAT -3 CROSSOVER NETWORK 
Order No. 911534 Sh. Wt. 2 lbs. $6.95 

350 JUMBO PAGES OF 

BARGAIN BULLETINS 
AT LAST! Up-to-the minute dollar- saving bargains In . . . HI -FI 
and STEREO! AMATEUR RADIO! POWER TOOLS! APPLIANCES! 
LP RECORDS! TAPES! CAMERAS! OPTICAL! ELECTRONIC PARTS! 
SPORTING EQUIPMENT! 

THE ONLY WAY you can keep up with the bargain triumphs that 
are rocking the nation! Exclusive makers' closeout offerings . . . 

inventory clearances of 3 giant stores and our huge mail order 
plant . . . Radio Shack buying coups made almost daily in all 
corners of the globe! 

WRITTEN BY EXPERTS in all fields . . . printed VIVIDLY in 
rotogravure on fine glossy paper ... on pages over TWICE the 
size of this magazine! Mailed POSTPAID - nothing to pay! 

250 -PAGE 
_`. COMPLETE GUIDE 
a` s TO ELECTRONIC 

PARTS BUYING 

Profusely illustrated 81/7 x 
11" book with authoritative 
articles plus a complete hi -fl 
and electronic catalog. Issued 
in September. 

P.A. Miracle! 5 -WATT AC "Carnival" AMPLIFIER 

$1995 
CNotompletely 

a kit! 
Wired 

S5 Down, $5 Monthly 

P.A.! PHONO! PAGING! IDEAL for Clubs, 
Schoo's, Square Dances, Rallies, Paging. 
Restaurants, Music Lovers! AC circuit. 
high -a mixable microphone and inputs and 
gain controls. Hi -fi (low) hum and I.M. 
7!'2 X 5 e 1/2" cabinet. 
Order No. 90LX891 Sh. Wt. 7 lbs. 

CORPO RA T /ON 
167 Washington St.. Boston 8, Mass. 

730 Commonwealth Ave., Boston 17, Mass. 
230240 Crown St., New Haven 10, Conn. 

COMPLETE OUTDOOR 
P.A. SYSTEM: Amp.. 
University PH horn, 25 
W driver. microphone, 
weatherproof cable. 
Order No, 92L520 Sh. 
Wt. 20 lbs. $49.95 

Archer POWER MEGAPHONE $2995 
$5 Dawn, 

With Carrycase 

PUTS YOUR VOICE WHERE YOUR LEGS CAN'T GO! 
PERFECT for Coaches. Playground Supervisors, Con. 
struction Foremen. Yachtsmen, Lifeguards, Scout- 
masters. etc. Has variable volume control, weighs 
31/2 lbs. with 6 flashlight batteries (extra 78c). 
Order No. 90L800 Sh. Wt. 9 lbs. 

July, 1959 

di,-'!. ir,..44 

- list 
ARP 

FILL IN - CLIP - MAIL TODAY! 

RADIO SHACK CORPORATION oep, 7F 
730 Commonwealth Ave , Boston 17, Moss. 

Please send me the following: 
FREE Bargain Bulletins for 12 months 
1960 Guide To Electronic Buying a 35c 

8- Transistor Radio 1 :90LX6961 a 29.95 
Electrostat- 3Ir36CX017Y) a 27.50 
8 -Ohm wired X -over (- 91L534) a 6.95 
16-Ohm X -over kit (= 91L505) a 4.95 
5W Amplifier (:90LX891) a 19.95 
Outdoor PA 1= 92LX5211 a 49.95 
Power Meg. (:90L800; a 29.50 
Check _ Money Order C.O.O. 

Name 

I Address- - I 

Lity Zone State I 
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Seivîce 
=Motes 

ho 

STRIP! 

4 NEW 

COUPLERS 

RBI 

In just a matter of seconds, new quality 
engineered B -T couplers featuring 
'No- Strip' terminals provide a low loss, 
matched installation for superior 
multi -set performance. 

2 -SET COUPLER - maximum inter -set 
isolation - minimum signal loss 
Model A -102 Two -Set Coupler delivers 
more signal to each TV or FM set, with 
greater inter -set isolation than other 
couplers. A new original B -T circuit with 
phase cancellation feature automatically 
defeats interfering signals. No ghosts, no 
smears, ideal for color TV and FM. 

List 3.50 

NEW B -T COUPLERS-. 4-SET, HI -LO & UHF -VHF 
A -104 FOUR SET COUPLER. Low loss 800 ohm 
directional coupler only 7 db insertion loss and 12 -20 
db inter -set isolation. Flat response 50 to 220 mc. 

List 4.50 

A -105 HI -LO ANTENNA COUPLER. Combines low 
band and high band VHF antennas or provides 
separate low and high outputs from a common line 
or antenna. List 3.50 
A -107 UHF -VHF ANTENNA COUPLER. Combines 
VHF and UHF antennas. or provides separate 
VHF and UHF outputs from a common line or 
antenna. List 3.50 
A -100 OUTDOOR MOUNTING KIT. Bracket and 
strap assembly for fast, easy mast mounting of 
models A -102, A -104, A -106, A -107. List 90$ 

SMARTLY STYLED 
WEATHERPROOF NON- BREAKABLE CASE 

Available at parts distributors. 
For further information write Dept. 

IgBLONDER -TONGUE LABS., INC. 
9 Ailing Street, Newark 2, N. J. 

ADMIRAL: CONTRAST ERRATIC 
When contrast and /or brightness 

vary with adjustment of the volume 
control in receivers using chassis 18XP- 
4BZ or 18SX4BZ, molded upright ca- 
pacitor C_.,E (.01 pfd., 400 volts) may 
have broken down. If this is the case, 
guard against recurrence by using a 
ceramic unit, rated at 450 volts, as the 
replacement. 

G -E: RATIO -DETECTOR REPAIR 
Some ratio -detector transformers 

used in receivers over recent years ex- 
hibit a tendency to develop leakage. The 
defect actually arises in the capacitor 
mounted in the base of the transformer. 
The transformer types involved (RTD- 
024, RTD025, and RTD026) were used 
in receivers in the U, MM, and Q2 
lines, among others. Common practice, 
in case of failure, has been replace- 
ment of the entire unit. However re- 
pair, which is often quicker and easier 
to perform as well as less likely to 
damage associated circuits, is defi- 
nitely possible. The procedure (refer 
to Fig. 1) follows: 

1. Remove the shield can from the 
assembly. 2. Unsolder a sufficient 
number of coil leads (1 or 2) to en- 
able removal of the coil from the plas- 
tic base. Identify the leads to insure 
later replacement to the proper termi- 
nals. 3. Break the heat seal posts (Fig. 
1) and remove the plastic cover. 4. Re- 
move the top contact plate by bending. 
It will break loose near the terminal 

Fie. 1 

HEAT SCSI. 
POETS 

P COIL FORM 

COVER 

SILVERED MICA 
CAPACITOR 
SECTION 
(DISCARD) 

BREAK TOP 
CONTACT PLATE 
AT THIS POINT 

N FI TN TERMINAL NAY 
E[ RI [(men LOCATION 

and open the capacitor. 5. Remove and 
discard the silvered -mica capacitor 
section. 

Remaining steps describe the re- 
assembly of the transformer, including 
replacement of the capacitor section: 

6. Replace the cover by softening the 
plastic base with heat or cement this 
cover to the base with Glyptal. 7. In- 

stall a 120 - gzfd. capacitor across the 
terminals of the secondary on the plas- 
tic base. These are terminals A and B 
in Fig. 1. 8. Replace the coil and 
reconnect the coil leads. Make sure 
that the leads go to the proper termi- 
nals, which have been identified 
earlier. 9. Replace the shield can, 
making certain that the added capaci- 
tor and the terminals do not short to 
the can. 10. Re- alignment will prob- 
ably be necessary. 

Although the procedure just outlined 
may appear to be time- consuming, it 
actually saves time in the long run by 
eliminating replacement part delays. 

RCA COLOR TV TUNER DRIVE 

A bead chain assembly is used to 
rotate the tuning dial drum on the 
800M series color receivers. If the drum 
is turned by hand improperly or if it 
binds against the cabinet, excessive 
strain and breakage may occur. A 

TUNING DIAL DRUM 
CLUTCH DJUSTMENT 

BEAD CHAIN 
TENSION 

ADJUSTMENT 

Tta/sD DIAL DR(M 

NOTE - 
THERE ARE THREE 
VERSCHTS OF BEAD 
CHAIN ASSE MILT 

(TYPE SHOWN USED 
ON 7 FUNCTION 
UNITS ONLY) 

BEAD CHAN 
DRIVE PULLEY 

(SPROCKET, 

TUNING OIAL 
DRIVE PULLET 

(SPROCKET) 

Fig. 2 

clutch mechanism normally relieves 
such strain, but this unit itself may 
be too tightly adjusted. 

The clutch may be re- adjusted by 
holding the dial drum pulley in posi- 
tion and tightening or loosening the 
hex nut located in the center of the 
drum (Fig. 2) as required to obtain 
proper action. When properly set, the 
clutch is tight enough to insure posi- 
tive action during rotation of the sta- 
tion selector yet loose enough to slip 
if the drum is jammed or purposely 
turned by hand to center the channel 
number in the indicating window. It's 
wise to hold the pulley secure when- 
ever the dial drum is turned by hand. 
Also, be certain the pulley does not 
turn while the clutch is being adjusted 
or the drum is being positioned. 

Excessive tension can also be harm- 
ful to the bead chain, which has a ten- 
sion adjustment on some tuners and 
is spring loaded on others. Tension 
should be no more than enough to pro- 
vide positive action. Binding on the 
cabinet occurs when the chassis is posi- 
tioned too far forward. To remedy, 
loosen the chassis bolts, pull the chassis 
as far back as possible, and again se- 
cure the bolts. Observe this same pre- 
caution whenever re- installing a serv- 
iced chassis. 

The bead chain may also be weak- 
ened by the action of greasy lubricants 
and solvents. Make certain that these 
compounds do not come into contact 
with the chain. 41- 
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teeLf /e4/t4 "gead./ 

KT-500 IN KIT FORM 

74.50 7.45 7.00 

DOWN MONTHLY 

LT -50 COMPLETELY WIRED 124.50 
12.45 Down -10.00 Monthly 

LAFAYETTE STEREO TUNER KIT 

THE MOST 

FLEXIBLE TUNER 

EVER 

DESIGNED 

l se if ax a Hi I- Sterer.phonic. 
F.Y1 -,4.11 tuner 

I'se it as a Dual II a/ 
F'TN-.L.N tuner 

Use it as a straight .No i 

F.11 or AT/ tuner 
Multiplex Output for New Stereo FM 
11 Tubes (including 4 dual- purpose) 
+ Tuning Eye + Selenium rectifier 
Provide 17 Tube Performance 
101(C Whistle Filter Pre -aligned IF's 
Tuned Cascade FM 12 Tuned Circuits 
Dual Cathode Follower Output 
Separately Tuned FM and AM Sections 
Armstrong Circuit with FM AFC and 
AFC Defeat 
Dual Double -Tuned Transformer 
Coupled Limiters. 

More than a year of research, planning and engineering went into the making of 
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural 
broadcasting (simultaneous transmission on both FM and AM), the independent 
operation of both the FM and AM sections at the some time, and the ordinary 
reception of either FM or AM. The AM and FM sections are separately tuned, 
each with a separate 3 -gang tuning condenser, separate flywheel tuning and 
separate volume control for proper balancing when used for binaural programs. 
Simplified accurate keife -edge tuning is provided by magic eye which operates 
independently on FM and AM. Automatic frequency control "locks in" FM signal 
permanently. Aside from its unique flexibility, this is, above all else, a quality 
highfidelity tuner incorporating features found exclusively in the highest priced 
tuners. 
FM specifications include grounded -grid triode low noise front end with triode 
mixer, double -tuned dual limiters with Foster -Seeley discriminator, less than 1% 
harmonic distortion, frequency response 20- 20,000 cps + t/1 db, full 200 kc 
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at 
one microvolt. AM specifications include 3 stages of AVC, 10 kc whistle filter, 

. 
built -in ferrite loop antenna, less than 1% harmonic distortion, sensitivity of S 
microvolts, 8-kc bandwidth and frequency response 20 -5000 cps ± 3 db. 
The S controls of the KT -500 are FM Volume, AM Volume, FM Tuning, AM Tuning 
and 5- position Function Selector Switch. Tastefully styled with gold -brass escu- 
tcheon having dark maroon background plus matching maroon knobs with gold 
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two 
separate printed circuit boards make construction and wiring simple, even for 
such a complex unit. Complete kit includes all parts and metal cover, a step-by- 
step instruction manual, schematic and pictorial diagrams. Sire is 133/4" W R 
103 /e" D x 41/2" H. Shag- wt., 22 lbs. 
The new Lafayette Model KT -500 Stereo FM -AM Tuner is a companion piece to 
the Models KT -300 Audio Control Center Kit and KT -400 70 -watt Basic Amplifier 
Kit and the "Triumvirate" of these 3 units form the heart of o top quality stereo 
hi -fi system. 

KT-500 Net 74.50 
LT -50 as above, completely factory wired and tested Net 124.50 

or) 

_ tt 0 

NEW! LAFAYETTE PROFESSIONAL 
STEREO MASTER AUDIO CONTROL CENTER 

The Lafayette KT -600 Solves Every 
Stereo /Monaural Control Problem! 

KT -600 79.50 
IN KIT FORM 

7,95 Down 
8.00 Monthly 

L.A-00 
commit-TRY WIRED 

134.50 
UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES, 

OUTSTANDING PERFORMANCE SUPERIORITY! 

AMAZING NEW BRIDGE CIRCUITRY 8 CONTROL FOR 3d 

CHANNEL OUTPUT FOR 3- SPEAKER STEREO SYSTEMS! 

VARIABLE CROSS -CHANNEL SIGNAL FEED ELIMINATES 

"PING -PONG" EFFECTS! 

PRECISE "NULL" BALANCING & CALIBRATING SYSTEM - 
BETTER THAN METERS! 

24 EQUALIZATION POSITIONS PER CHANNEL! 

CLUTCHTYPE DUAL VOLUME -BALANCE CONTROLS! 

RESPONSE S- 40,000 CPS ± 1 DB TAPE HEAD PLAYBACK EQUALIZATION FOR NEW 

4 -TRACK STEREO 2.2 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT LESS THAN .03% IM 

DISTORTION 6 CONCENTRIC FRONT PANEL CONTROLS 4 CONCENTRIC REAR PANEL INPUT 

LEVEL CONTROLS 180° ELECTRONIC PHASE REVERSAL 

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as 
a Bridge Control, for vorioble cross- channel feed for elimination of " ping-pong" lexaggrated channel 
separation) effects and for control of o 3d- channel output for 3- speaker stereo systems; the 3d- channel 
output also for 

e 

erting stereo progrom material to high quality monaural for recording or to 
ploy o stereo program monaurally through o separate amplifier and speaker system. The KT 600 also 
has full input mixing of monaurol program sources (such as tape recorder and phonograph, etc.), a 

special "null" stereo balancing and calibrating system (better than meters), 24 equalisation positions 
per channel, 12 db per octave rumble mble and scratch filters, and a loudness on -off switch. Has clutch -type 

o 
dual concentric volume controls which operate independently for balancing or simultaneously as the 
Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls 
at oll inputs. Sensitivity is 2.2 millivolts for 1 volt out. Dual low impedance outputs ( "plate fol- 
lowers," 1300 ohms) are provided. Frequency response is 5- 40,000 cps ± 

1 db; less than .03% IM 
distortion. Uses 7 new 7025 low -noise dual triodes. Sire 14" x 4'A" x 10% ". Shpg. wt., 16 lbs. 
Complete with printed uit board, modern -styling metal chassis and coge, profusely illustrated 

ss 

instructions, all necessary (parts. 

LAFAYETTE KT -600 Stereo Preamplifier Kit Net 79.50 
LAFAYETTE LA -600 Stereo Preamplifier, Wired Net 134.50 

.r.--. 
ONLY 4.75 DOWN 

5.00 MONTHLY 

47.50 

NEW! LAFAYETTE STEREO /tO1ll'RAl, BASIC POWER AMPLIFIER KIT 
36 -WATT STEREO AMPLIFIER - 18 -WATTS 2 PRINTED CIRCUIT BOARDS FOR NEAT, 

EACH CHANNEL SIMPLIFIED WIRING 
EMPLOYS 4 NEW PREMIUM -TYPE 7189 RESPONSE BETTER THAN 35- 30,000 CPS 

OUTPUT TUBES t/r DB AT 18 WATTS 
FOR OPTIONAL USE AS 36 -WATT LESS THAN 1% HARMONIC OR 

MONAURAL AMPLIFIER INJERMODULATION DISTORTION 
A superblperforming basic stereo amplifier, in easy -to -build kit form to sae you lots of money and let 
you get into stereo now at minimum expense! Dual inputs ore provided, each with individual volume 
control, and the unit may be used with a stereo preamplifier, for 2 -I8 wart stereo channels or, at the flick 
of a switch, as o fine 36.watt monaural amplifier - or, if desired, it may be used as 2 separate monaural 
18 -watt amplifiers! CONTROLS include 2 input volume controls, channel Reverse switch (AB -BA), Monaurat- 
Stereo switch. DUAL OUTPUT IMPEDANCES a e, 4, 8. 16 and 32 ohms (permitting parallel (monaural) 
operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel for full 
output. TUBES ore 2.6AN8, 4.7189; GZ34 rectifier. SIZE 9.3/16 "d (10. 9/16" with controls) x 51/. "h s 

131/4"w. Supplied complete with perforated metal coge, all necessary ports and detailed instructions. 
Shpg. wt., 22 lbs. 
KT -310 Stereo Power Amplifier Kit Net 47.50 

ez 
P.O. Bes SII JAMAICA 31. N. Y 1 

Send FREE LAFAYETTE Catalog 590 

Name 

Address 

City Zone _..,..State 
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The RCA Kit Parade 

Anew 

R CA-wvl]E(K 

VoltOhmyste 

for only 

52995 
Also available 
factory -wired 
and calibrated- 
RCA-WV-77E 
VOLTOHMYST- 
only $49.95' 
User Price (optional) 

FREE -New Booklet, 
"Servicing Is Easy With 
An RCA VoltOhmyst" 
offered with the pur- 
chase of a WV-77E (K) 
or WV -77E 1St value). 

Hams! Hobbyists! Service Technicians!-Here's the 
new RCA VoltOhmyst Kit you've been hearing about 
... combining dependable electronic performance 
and ease of assembly! 
Look what you get- ohms -divider network protected 
by fuse -ultra -slim probes and flexible leads for 
getting into those tight spots -leads, probes, and 
power cord can be stored in sleeve attached to 
handle for increased portability- separate scales 
for 1 1/2 volts rms and 4 volts peak -to -peak maintain 
instrument accuracy on low ac measurements -all 
lettering on front panel acid -etched to last the 
life of the unit! 
You can get the new RCA VTVM Kit at your local 
RCA Test Equipment Distributor today -it's 
available "off- the -shelf "! For literature, visit your 
nearest RCA Distributor, or write RCA Commercial 
Engineering, Section G- 41 -W -1 Harrison, N. J. 

SPECIFICATIONS 

Measures: 
DC Volts -0.02 volt to 1500 volts 
in 7 overlapping ranges 
AC Volts (RMS) -0.1 volt to 1500 
volts in 7 overlapping ranges 
AC Volts (peak-to-peak)-0.2 volt to 
4000 volts in 7 overlapping ranges 
Resistance -from 0.2 ohm to 1000 
megohms in 7 overlapping ranges. 
Zero- center indication for discrim- 
inator alignment 
Accuracy -±3% of full scale on dc 
ranges; -5q of full scale on ac 
ranges 
Frequency Response -flat within 
-±5%, from 40 cycles to 5 Mc on 
the 1.5, 5, and 15 -volt rms ranges 
and the 4, 14 and 40 -volt peakto- 
peak ranges 
DC Input Resistance- standard 11 
megohms (1 megohm resistor in 
probe) 

RADIO CORPORATION OF AMER /CA 
Electron Tube Division Harrison, N. J. 

Replacement Problems 
(Continued from page 501 

from the set manufacturer direct, but 
such instances are rare. Linearity coils 
are usually not very critical in value 
and standard replacement parts can be 
obtained. It is important to know the 
inductance range of the width or line- 
arity coil but, if this is not known, one 
can get the right replacement by look- 
ing up the set's flyback transformer in 
the catalogue to see what width coil or 
linearity coil is recommended for use 
with the transformer. 

In replacing defective yokes and 
width and linearity coils, careful sol- 
dering is important. Make sure that 
there is no chance for arc -over and 
that the coil wires do not get damaged. 
Polarity of the yoke connections is 
quite important since otherwise a pic- 
ture may be backwards or upside down. 
Be sure to check which are the hori- 
zontal and which the vertical coils and 
whether the damping resistors and the 
capacitor in the horizontal section are 
soldered neatly into the correct termi- 
nals at the deflection yoke. 

Focus coil replacements are rare, but 
standard coils are available from most 
parts distributors. To make certain of 
getting the right replacement, the pic- 
ture tube type number can be checked 
in a tube handbook, where the focus- 
ing power and coil type is given. Most 
TV sets use EIA standard focus coils, 
like the one shown in Fig. 8. 

Vertical Transformers 

In the vertical sweep section of many 
TV sets, there may be two trans- 
formers. The smaller one is the vertical 
blocking- oscillator transformer and the 
larger one is the vertical- output trans- 
former. These parts, intended for 60- 
cps operation, are both rugged and re- 
liable: they will fail only in very rare 
cases. A typical unit of open -frame 
construction is shown in Fig. 3. When 
the blocking -oscillator transformer be- 
comes defective, it can almost invari- 
ably be replaced by a standard part, 
although physical appearance may 
vary. 

The vertical- output transformer is a 
different problem. Although certain 
widely used standard types are avail- 
able from stock, a few set manufac- 
turers use special units. To find out 
whether a particular output trans- 
former serves as a correct replacement, 
check the schematic of another set to 
see what type of output tube is used 
with the transformer and what the de- 
flection -yoke inductance should be. Do 
not replace a two- winding transformer 
with an autotransformer or rice resta 
nor can the same unit normally be used 
with a triode (such as the 6S4) that 
works with a pentode (such as the 
6V6) . Physical dimensions are also im- 
portant since the chassis space is 
usually limited and the leads to the 
vertical- output transformer can cause 
audio buzz, poor interlace, and even 
poor vertical hold, if they run too close 
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to certain other sections of the set. 

Other Transformers 

The replacement of audio transform- 
ers in TV receivers is the same as in 
AM, FM, and hi -fi equipment. Since 
most TV receivers use low- priced audio 
components, standard replacement 
parts are almost always available. 
Audio transformers are such widely 
used items that they are catalogued 
by their characteristics rather than by 
the model of a TV set in which they 
are used. The important characteristics 
are the plate impedance, the speaker 
impedance, and the d.c. they will carry. 
It is a safe general rule to assume 
about 9000 ohms for 6V6 tubes and 
about twice that for 6K6's. Loudspeak- 
ers in TV sets most frequently have 3 
or 4 ohms impedance and the d.c. will 
depend on the tube type. If either the 
tube or speaker impedance is in doubt, 
a "universal" transformer can be used. 
These transformers have a number of 
taps to provide several combinations. 

Power transformers for TV receivers 
come in a great variety of voltage and 
current combinations, physical dimen- 
sions, and mounting arrangements. 
Many of these are not available from 
jobbers' stocks. It is often possible to 
get a "universal" transformer that has 
characteristics similar enough to the 
defective one, but unless one is pre- 
pared to invest additional time and 
parts in modifying the set, it is best 
to stick to an exact replacement. A 
typical example of this is where all 
voltages and currents are the same, 
except that the replacement trans- 
former has an extra filament winding 
for a 5V4 and 220 -volt taps on the main 
secondary. If these windings are not 
used and the power drawn in the other 
windings is as the specifications state, 
the actual "B +" and filament voltages 
will, nevertheless, be higher since the 
loading of the extra windings is miss- 
ing. The effects of higher "B +" voltage 
may include early breakdown of some 
components. The correct remedy would 
be to shunt a suitable power resistor 
across the unused windings. This not 
only entails the selection and cost of 
the resistor, but the extra heat gener- 
ated will hardly contribute to the re- 
ceiver's reliability. It is true that many 
TV sets use power transformers which 
are either identical or practically so 
with replacement parts available from 
parts distributors. In such an instance 
it would be wise to check with the local 
jobber first before sending off an order 
to the manufacturer. 

Filter chokes become defective only 
rarely and, in practically all instances, 
they can be replaced by parts from 
jobbers' stocks. If the exact inductance 
and d.c. rating are not available, a 
slightly higher value can be used, even 
if this means drilling new mounting 
holes. The one parameter which should 
not be varied by more than 10% is the 
choke's d.c. resistance because this 
would either lower or raise the "B +" 
in the set. In general, there is no prob- 
lem in obtaining a filter choke with 
adequate characteristics. 
July, 1959 

The RCA Kit Parade 
PRESENTS 

A New RCA 

Volt Ohm 

Milliammeter 
,..special ranges for 

transistor servicing! 

RCA WV- 38A(K) VOM Kit 

ONLY $nn95* (includes internal bat- 
teries, probe and cable 

with slip-on alligator clip, 
ground lead and clip, assembly 
and operating instruction book. 
lets) 
'User Price (Optional) 

RCA WV -38A VOM 

ONLY $ 95* 
completely wired 
and calibrated 

EXCLUSIVE! Extra 1 -volt and 0.25 -volt (250 mv) ranges permit wide appli- 
cations in transistor servicing! 

EXCLUSIVE! New handle clips accommodate probes and test leads for extra 
carrying convenience! 

EASY ASSEMBLY... 
* mount six components on the front panel 

* mount all other components on one side 
of laminated circuit board 

* put panel and circuit board together 

* slip on the knobs! 

Never so many valuable features packed into 
a VOM!- Ohms - divider network fuse -pro- 
tected. Easier -to -read scales! Extra -large 
5 1/4 -inch meter. Polarity reversal switch. Im- 
proved frequency response. Full -wave bridge 
rectifier. Less circuit loading. Standard dbm 
ranges. PLUS- modern styling -it's an in- 
strument you'll be proud to "show off!" 

WV-38A SPECIFICATIONS 
Input 20,000 ohms per 
Resistance volt on DC 

5,000 ohms per 
volt on AC 

3% DC, ±5% 
AC (full scale) 

Regular 2.5, 10, 50, 250, 
Scales 1000, 5000 volts, 

AC and DC 
50 pa, 1, 10, 100, 
500 ma, 10 amps 
(DC) 

Extra 250 mv. and 
Scales 1 volt (dc) 
Frequency AC -flat from 10 
Response cycles to 50 Kc 

(usable response 
at 500 Kc) 

Ohms 3 ranges: Rxl- 
(0.2,000 ohms), 
Rx100 (0-200,000 
ohms), Rx10,000 
(0-20,000,000 
ohms) 

Dimensions W. 5I A", H 6r/e ", 
D 

Accuracy 

See it at your local RCA Test Equipment Distributor! 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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How far can you 
go in electronics... 
without a degree? 

102 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


At the SAGE display console, Dick Brani reads 
1957 magazine story about his IBM career. 

Two years ago, when Richard F. Brani was fir.:'; r . Pd 
to review his field engineering progress at (ó.A, i: d 
been recently promoted to computer instructor. Now, 
he has a new and more crucial responsibility: Group 
Manager of 20 field engineers who keep a SAGE 
computer operating at its peak, bulwarking America's 
air defenses. Here's his story. 

GIVEN IMPORTANT ASSIGNMENT. "In my first four years with 
IBM, my field engineering career has taken several giant steps 
forward- despite my lack of a college degree," reports Dick 
Brani. "When I joined the Company, my special training con- 
sisted of graduation from a technical school, an F.C.C. license, 
and some Army engineering training. Now, I have a responsible 
management job in the SAGE Project, my knowledge of elec- 
tronics has grown tremendously, and my future looks as promising 
as I could wish it. 

"How did I make this progress? IBM believed that -after 
comprehensive training- technicians like myself could handle 
assignments generally performed by graduate engineers. And 
IBM was proved right. Hundreds of technicians are now func- 
tioning successfully as IBM field engineers." 

20 WEEKS' COMPUTER TRAINING. Dick Brani joined IBM in the 
fall of 1955. He was immediately enrolled in a 20 weeks' computer 
units training program. "You learn how the different units of 
large -scale computers like SAGE operate ... how the computer 
itself can help diagnose and locate trouble ... and how to make 
fast, precise repairs," he says. "Once assigned to a SAGE site, 
field engineers may also attend classes -during regular working 
hours, by the way -to keep up with advanced developments in 
electronics. Our site, for example, recently had a course on the 
new, increased -capacity SAGE 'memory'." 

ADVANCES RAPIDLY IN FOUR YEARS. "I know of few other com- 
panies that offer technicians better or more valuable training 
than IBM," Dick Brani says. "It can prove an 'open sesame' to 
engineering and management opportunities not usually available 
to men without college degrees. It was for me." 

After his training, Dick Brani's abilities won him a position as 
instructor in IBM's education program. For two years, he taught 
courses in computer units and - 
systems. Then, a little over a year 
ago, he was promoted to Group 
Manager of 20 field engineers 
assigned to install -and main - 
tain-a SAGE computer at a 
new site. "I'm responsible for the 
successful operation of the com- 
puter. I have to check out re- 
pairs my men do, schedule main- 
tenance activities, and supervises 
all new engineering changes." 

Introducing a new field 
engineer to SAGE operations. 

Dick Brani (right discusses the new SAGE "memory" with a eld engineer. 

WHAT IS SAGE? SAGE is a vital part of America's air defense 
system. At the core of the SAGE system is a network of fast, 
extremely reliable electronic computers. In each sector of our 
nation, a SAGE computer is constantly in operation, 24 hours 
a day, helping the Air Force prevent surprise aerial attacks. 
Here's how SAGE works: The computer receives radar data 
from many observation points. It checks this information against 
known air traffic for the sector, and presents to the Air Force a 
pictorial display of the air situation. And, if need be, the computer 
can guide a BOMARC missile to a target for certain interception. 

COUNSELING TO DEVELOP STRONG LEADERS. "My most challenging 
duty as a SAGE Group Manager? Helping the men in my group 
advance and develop," replies Dick Brani. "One way I do this is 
by periodically rotating my men so that they become familiar 
with all phases of large -scale computer operation. But the 
most effective way is through counseling -just sitting down with 
a man and discussing his progress, his prospects, his career goals. 
IBM encourages frequent and intensive counseling. This is how 
the Company finds and develops the strong leaders it needs to 
stay at the head of its field." 

SAGE PROGRAM STILL GROWING. "My future? I can advance to 
still more important responsibilities in SAGE field engineering," 
says Dick Brani. "SAGE has grown tremendously since its 
inception a few years ago, and it's still growing rapidly. Or, I 
can move into major spots in education, personnel, management, 
development engineering -or nearly any activity you can name. 
My future at IBM is limited only by my ability as an individual." 

If you have a minimum of 3 years' technical schooling after 
high school -or equivalent experience -you may be eligible for 
20 weeks' training as a computer units field engineer. While 
training, you receive full pay plus living allowance. 

IBM is the leader in a field that offers unlimited horizons. 
And, as you may already know, at IBM you receive company - 
paid benefits that set standards for industry today. 

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 650G 
Military Products Division 
IBM Corporation 
Kingston, N. Y. 

You'll receive a prompt reply. Personal interviews arranged in all 
areas of the United States. 

IBM, 
INTERNATIONAL BUSINESS MACHINES CORPORATION 

July, 1959 103 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


You can ... 
PICK UP A HUMAN HAIR with 

These Precision - Machined Points, 

#731 

LONG-REACH 

ROUNDNOSE 

PLIER 

SpeaczP.Pl Designed 

ELECTRONICS 
PLIERS 

You'll do hundreds of electronics jobs 
easier, faster with these specially de- 
signed pliers by Channellock. You'll 
like the l -o -n -g reach ... the precision - 
matched jaws ... the hand -honed, 
specially hardened cutting edges .. . 

the easy -to- handle "feel" of the blue 
plastic grips. And you'll appreciate the 
quality of Channellock pliers... they're 
forged from high grade steel, properly 
heat treated. Ask your Electronics 
Equipment Supplier for Channellock 
Electronics Pliers ... or write us direct 
for further information. 

#711 LONG -REACH FLAT -NOSE PLIER 

(Patent 
Pending) 

8721 LONG -REACH DIAGONAL CUTTER 

r r i 
rr 

#741 LONG REACH END CUTTER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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TV SERVICE CAMPAIGN 
Sprague Products Company. Techni- 

cal Service Dept., 51 Marshall St., 
North Adams, Mass., has prepared a 
series of newspaper advertising mats to 
help TV service technicians increase 
their business. The set of four mats 
may be obtained for $1.00, requesting 
RP -200, from the company at the 
above -listed address. 

The advertisements point out the 
dangers and complications of do -it- 
yourself TV repairs. Lively sketches 
and provocative headings -"TV Tinker - 
Aches," "He Didn't Know The Set 
Was Loaded," "Sufferin' TV Sets," and 
"Don't Shoot That Tired TV" -all 
serve to attract the attention of TV 
owners and drive the point home. 

The service technician merely adds 
his name, address, and phone number 
at the bottom and the advertisements, 
1 column by 5 inches in size, are ready 
to run. 

SMALL BUSINESS HANDBOOK 
Dun & Bradstreet, In ., Business 

Publications Div., 99 Church St., New 
York 8, N. Y., has prepared a handbook 
entitled, "How to Control Accounts 
Receivable for Greater Profits," at a 
cost of $1.00 per copy. 

Of great interest to small business 
owners, the booklet covers such topics 
as "Credit Risk Categories," "Setting 
Up an Effective Accounts -Receivable 
File." "Computation Tables," "What 
Collection Action Should Be Taken," 
"How Long Should the Average Collec- 
tion Period Be ?," and "Sources of 
Model Collection Letters," among 
many other informative chapters. 

The handbook also includes tables for 
determining the average collection 
period for 58 different lines of business. 

RECEIVING TUBES 
General Electric Company, Receiving 

Tube Dept., Owensboro, Kentucky, has 
issued a revised edition of the booklet 
(ETR -1541) describing the concept and 
manufacturing techniques of "Service - 
Designed" receiving tubes. 

The new booklet includes detailed 
descriptions of construction changes in 
the 1J3, 6 /19AU4 -GTA, 6AX4 -GTB, and 
17AX4 -GT. Write to the company at 
the above address for further details. 

"TIPS FOR THE SERVICEMAN" 
Chicago Standard Transformer Cor- 

poration now has available the first 
issue of "Tips for the Serviceman," to 
be published periodically for the radio 
and television service industry. The 
publication is available without charge 
from the company's distributors. The 
first issue covers "Simplifying Flyback 

Transformer Servicing," and gives de- 
tailed pointers on the horizontal output 
circuit. 

The publication, prepared by the 
firm's engineering department with 
Milton S. Kiver, will be issued about 
four times a year. The standing title 
of the publication is "Stan Cor's Cor- 
ner" and is designed to simplify the 
service technician's problems with re- 
gard to transformers. It is fully illus- 
trated with photos and diagrams. 

SECO LINE 
Seco Manufacturing Company, 5015 

Penn Avenue South, Minneapolis, Min- 
nesota, is offering a compact folder 
which describes the firm's complete 
line of test equipment and service aids. 
Free copies are available by writing to 
the firm. 

The brochure provides information 
on a grid- circuit tube tester, in- circuit 
current checker, vacuum -tube volt- 
meter, battery eliminator, flyback cir- 
cuit and inductance analyzer, and a 
portable tube tester. 

ULTRASONICS PUBLICATION 
Acoustica Associates, Inc., 26 Wind- 

sor Avenue, Mineola, Long Island, 
N. Y., is offering a new magazine en- 
titled "Ultrasoundings." It is published 
quarterly and is available free by writ- 
ing to the company. 

The publication contains information 
of general interest in the ultrasonics 
field as well as data about applications 
of ultrasonics by industry, service or- 
ganizations, medical establishments, 
and the military. 

NEW CATALOGUE SHEET 
International Resistance Company, 

401 North Broad Street, Philadelphia 8, 
Penna., has a new catalogue sheet de- 
scribing the firm's "Handy -Pak" line 
and various package deals. 

Known as Catalogue DC7, the leaflet 
also describes the company's "Resist -O- 
Caddy," "Resist -O- Pedia," and "Resist- 
0-Chest," and carries the dealer's net 
price on the various assortments. 

RCA RECEIVING TUBE MANUAL 
RCA Electron Tube Division, Com- 

mercial Engineering, Harrison, N. J., 
has made available its new revised edi- 
tion of the "RCA Receiving Tube 
Manual." This new manual (RC -19) 
can be obtained from the firm's tube 
distributors or direct from the company 
at the above address. The price from 
the company is 75 cents. 

Some of the highlights of the book's 
contents include: technical data for 
more than 625 receiving tubes, cover- 
ing types for black- and -white and color 
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TV and series- string applications and 
more than 95 TV picture tubes, includ- 
ing color types; an easy -to- understand 
section on basic tube theory and appli- 
cation; and an expanded section on 
electron tube applications with a de- 
scription of tone control circuits for 
hi -fi audio amplifiers and high -voltage 
regulator circuits for TV horizontal 
deflections systems. Other portions of 
the Manual contain information on 
generic tube types, interpretation of 
tube data, and electron -tube installa- 
tion. 

Charts for receiving tube classifica- 
tions and picture tube characteristics 
have been revised to include the latest 
data and the circuits section at the rear 
of the book shows diagrams for an in- 
tercom, hi -fi audio amplifiers, an audio 
control unit, and two complete hi -fi 
amplifiers having outputs of ten and 
thirty -five watts. 

NEW EIA BOOKLET 
EIA Marketing Data Department, 

1721 DeSales St., N. W., Washington 
6, D. C., is offering a booklet called 
Buying Index of Distributors- abbre- 
viated BID. The booklet is available to 
manufacturers from William F. E. 
Long, Manager of the Marketing Data 
Dept. at the above- mentioned address. 
It is emphasized that companies need 
not be members of the Association in 
order to obtain copies. 

The brochure furnishes a semi -an- 
nual barometer, by county, showing 
over -all sales indices, sales indices by 
product, and marketing indices by class 
of business. 

The Association has established a 
new market research service for manu- 
facturers who sell through electronic 
parts and sound distributors. The serv- 
ice is contained in this new booklet. 

1959 SUPREME SUPPLEMENT 
Supreme Publications, 1760 Balsam 

Road, Highland Park, Illinois, has pub- 
lished the 1959 Supplement to its Mas- 
ter Index. It is priced at five cents, 
postpaid. The 48 -page 1958 Master In- 
dex is priced at twenty -five cents. 
This six -page supplement brings the 

existing Index up -to -date to include 
the listings of all available radio and 
television manuals. 

The manuals are also available at all 
leading parts jobbers. 

TRANSISTOR GUIDE 
Sylvania Electric Products Inc., 1100 

Main St., Buffalo, N. Y., has announced 
publication of the second edition of its 
"Transistor Characteristics and Inter- 
changeability Guide." Copies may be 
obtained directly from the company. 

The new booklet lists the character- 
istics and ratings of a wide variety of 
transistors and, in addition, contains a 
substitution chart and guide to manu- 
facturers for close to 700 popular types. 
The 20 -page brochure includes a glos- 
sary of transistor parameter symbols 
as well as definitions and mechanical 
specifications and connections for the 
company's complete line of junction 
transistors. -N- 
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Finest Tubes for Sight and Sound 
Save On Car, 
Radio and TEL TV Tubes at RAD 

i 

ALL RAD -TEL'S FIRST QUALITY TUBES 
Rad -Tel- Suppliers In Mail Order For Over 10 Years! 

RAD -TEL TUBES 
Individually Boxed! 

NOT USED, NOT PULLED 
OUT OF OLD SETS 

Every Rad -Tel Tube Is 

BRAND NEW 
Guaranteed 1 Full Year! 

Type Price 

1AX2 
1B3GT 
155 
1U4 
1U5 
1X28 
2AF4 
2BN4 
3AL5 
3AU6 
3AV6 
3BZ6 
3BY6 
3CB6 
3CF6 
3DT6 
3V4 
4BN6 
4B07 
4DT6 
4BZ7 
4CB6 
5AM8 
5AN8 
SAOS 
SATE 
5BK7A 
51307 
5CG8 
5C L8 
516 

.62 

.79 

.51 

.57 

.50 

.82 

.96 
.60 
.42 
.51 
.41 
.55 
.55 
.54 
.60 
.50 
.58 
.75 
.96 
.55 
.96 
.59 
.79 
.86 
.52 
.80 
.82 
.97 
.76 
.76 
.68 

Type Price 

5T8 .81 
5U4GB .60 
5U8 .81 
5V6 .56 
5X8 .78 
5Y3GT .46 
6AB4 .46 
6AC7M .96 
6AF4 .97 
6AG5 .65 
6AH6 .99 
6AK5 .95 
6AL5 .47 
6AM8 .78 
6AN8 .85 
6A05 .50 
6AT6 .43 
6AT8 .79 
6AU4GT .82 
6AU6 .50 
6AU8 .87 
6AV6 .40 
6BA6 .49 
6BC5 .54 
6BD6 .51 
6BE6 .55 
6BF6 .44 
6866G 1.66 
68H8 .87 
68K7 .85 
6BN4 .57 

Type Price 

6BN6 .74 
6130/ 

CU6 1.25 
61305 .65 
6806GT 

1.05 
6807 .95 
6BR8 .78 
6876 .54 
68Z6 .54 
6BZ7 .97 
6C4 .43 
6CB6 .54 
6CD6 1.42 
6CF6 .64 
6CG7 .60 
6CG8 .77 
6CM7 .66 
6CN7 .65 
6C56 .57 
6CU6 1.08 
6CY7 
6DE6 .58 
6DG6GT .59 
6006 1.10 
6DT6 .53 
6J5GT .51 

6J6 .67 
6K6GT .58 
61.6 .84 
6S4 .48 

Type Price 

6SK7GT .74 
6SN7GT .65 
6T4 .99 
6T8 .80 
6U8 .78 
6V6GT .54 
6W4GT .57 
6W6GT .69 
6X4 .39 
6X8 .77 
6Y6G .65 
8AÚ8 .83 
8AW8 .93 
11CY7 .75 
12A4 .60 
12AD6 .57 
12AF6 .49 
12A05 .52 
12AT6 .43 
12AT7 .76 
12AU6 .50 
12AÚ7 .60 
12AV6 .41 
12AV7 .75 
12AX7 .63 
12AZ7 .86 
12B4 .63 
12BD6 .50 
128E6 .53 
12BH7 .73 
12806GT 

1.06 

Type Price 

12877 .74 
12C5 .56 
12CU5 .58 
12CU6 1.06 
12DQ6 1.04 
12F8 .66 
12K5 .65 
12L6 .58 
12SA7M .86 
12SK7GT 

.74 
125N7GT 

.64 
12V6GT .53 
12W6 .69 
17AX4 .67 
17806 1.09 
19AU4 .83 
19866 1.39 
19T8 .80 
25B06GT 

1.11 
25C5 .53 
25CD6 1.44 
25CD6 1.11 
251.6 .57 
35C5 .51 
35Z5GT .60 
SOBS .60 
5005 .53 
SOL6GT .61 

Over 300 Types Not Listed Available a Comparable Low Prices! 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. 

USE THIS AD AS YOUR ORDER BLANK 
12" UTAH SPEAKER 

6.8 Oz., 8 Ohms 
Use us woofer, general Pur- 
pose, hi -fi, wherever you want 
a good sneaker. 

IOiy.I $95 
ea. 

SELENIUM RECTIFIER 350 MA 
Well Known 

may 
\I never 

be 
able 

teed. We mth ne for be ice! 

66` to repeat t Coa 
never 

price! 
Cheek 

how 
you've been pay- ea. 

tag -are how y 

o 

salve! 

65 MA 36C ea. ~! 200 MA .. 45e eu. 
150 MA. .. 40e ea. 250 MA. .. . 49e ea. 

12 VOLT VIBRATOR MALLORY 
4 Prong #?859. San \ a Ioly- 9ea. ATR 1340 RAIIIA H'l' 
6376, etc. 

STEREO - COMPARATOR 
.,, lie.arihed In 'l'hi. 4.ipn 

May, 1959 Issue. Pl:., s -:I bulbs, ockets, wire, etc. 
complete. Simple yet depend 
able way to balance channels. 

ION TRAP 
Fits All Tubes 

oty.l'95 
ea. 

Less batteries. 

22 ea. 

RADTELTUBE C0.'94 

55 Chambers Street 
Newark 5, N. J. 

Mitchell 2 -3147 

TERMS. 25° dept. rnust accompany oll order,- heal. C.O.D. All shipments F.O.B. Newark warehouse. 
NO HANDLING CHARGE WITH THIS AD. SubLect to prior sole. No C.O.D.'s outside continental U.S.A. 

servicemen 
everywhere 
insist on the 
GENUINE 

O 
OISE" 

Beware Of 
Cheap Substitutes! 

NO-NOISE 
TUNER -TONIC 

With PERMA -FILM 
Eeonomical - tall 
oes a lot. 
Cleans. lubricates. 
Ìn tudln.lwater 

. 

type. 
., 

Nan -Lyle. non -in- ammabl 
..e l-nr " TV. radio NET ta 

Serr,.emen 

25 

NO -NOISE NEW 
RUBBER COAT 

SPRAY 
ulale, her E Or. Sara, can aPPiled 

indefi- 
nitely 

Watep ah thar- 
able 

contains no Pies- Net To Se 

5 

NO -NOISE 
VOLUME CONTROL 

and 
CONTACT RESTORER 

Cleans Prot.. 
Lubricates 

NOT A CARRON TET 
SOLUTION 

2 Or. Bottle 

$100 
S Or. Spray Can 

225 
Ser:lan.n 5001001000 

ELECTRONIC CHEMICAL CORP. 813 Communipaw Avenue Jersey City 4, N. J. 
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prepare for your career in 

ELECTRICAL 
ENGINEERING 
ELECTRONICS 

COMPUTERS 

RADIO-TV 
At MSOE, you can equip 
yourself for a career 
in many exciting, grow- 
ing fields: MISSILES 
RADAR AUTOMATION 
RESEARCH DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS ROCKETRY 

When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 
a faculty of specialists, 
you gain a sound 
technical,education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country - some fresh out of 
high school or prep 
school, others in their 
twenties- veterans and 
non -veterans. 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3 -month 
preparatory course also is available. 

FREE CAREER BOOKLET! 
If you're interested in any 
phase of electronics, radio or 
television, be sure to look 
into the programs of study 
offered by the Milwaukee 
School of Engineering. Just 
mail the coupon. 

MILWAUKEE SCHOOL 
OF ENGINEERING 
Dept. EV, -159. 1025 N. Milwaukee St, 
Milwaukee, Wisconsin 
Please send FREE Career Booklet. I'm 
interested in Electrical Engineering; 

Electronics Computers 
Electrical Power Radio -TV 
Mechanical Engineering. 

PLEASE PRINT 

Name...__ Age 

City.... ._..__.._.._ ................... Zone State... 
I'm eligible for veterans education benefits 

MS -123 

e' 
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New Color TV Design Makes Its Debut 
Single -gun "Andromeda" CRT and associated design 
may pave way to reliable operation at lower cost. 

ITII PATENTS already issued and 
IT assigned to it, Andromeda, Inc. of 
Kensington, Md. has its engineers 
busily working toward an early public 
demonstration of a new color CRT and 
its associated receiver. As with pre- 
viously proposed systems, the propo- 
nents feel that this one may provide 
the break -through to mass public 
acceptance of color television. Ad- 
vantages claimed include full com- 
patibility with standard, presently 
transmitted color signals, improved 
reception quality and receiver relia- 
bility, reduced service requirements, 
and a sizable reduction ( "at least 30 
per- cent ") in the cost of the set. If 
these claims can be realized, color TV 
for $350 or less should be the result. 

Heart of the system is a one -piece 
color CRT with a single electron gun. 
However, the gun will simultaneously 
emit three electron beams so closely 
spaced as to minimize convergence and 
registration problems. Color phos- 
phors are deposited on the back of the 
CRT screen in the form of 1500 fine 
horizontal strips: red, blue, and, green. 
Between the gun and the faceplate 
there is no intervening physical ele- 
ment for beam control, such as a 
shadow mask or wire -grid element. 
Positioning and coordination of the 
three beams is obtained electronically 
with circuits that operate auxiliary 
convergence and control electrodes in 
the CRT. This technique is said to 
provide improved resolution and 
brightness output together with high 
reliability. 

The one -piece, non -critical CRT can 
be made economically, the designers 
state, as can the deflection yoke, which 
should be similar to its monochrome 
counterpart. Green and red beams are 

modulated by a weak, 10 -mc. pilot 
carrier, used in a non -critical manner. 
This signal is applied to each beam in 
a different phase. Pilot- frequency out- 
put is reported to be so low that no 
interference problems occur. Errors in 
registration are monitored and de- 
tected by a feedback network said to 
be similar to such circuits used in ra- 
dar design. Resultant correction sig- 
nals are used to maintain beam align- 
ment within close tolerances through 
the entire raster area. Standard, low - 
cost components may be used in the 
supplementary corrective circuitry re- 
quired by this system. Whatever addi- 
tional cost this requirement entails, 
proponents feel, is more than offset by 
the elimination of the more elaborate 
circuit needs of other systems, by cost 
reductions possible in the use of a 
relatively simple, one -piece, non- criti- 
cal CRT, and by less stringent require- 
ments for associated circuits and com- 
ponents, many of which will be no 
more elaborate than those generally 
found in black- and -white TV receivers. 
The absence of beam -obstructing de- 
vices permits good brightness output. 

A final, specific design for the entire 
circuit of the supporting receiver does 
not appear to have been selected yet. 
However, Andromeda president, Ar- 
nold Lesti, reports tests have proved 
the basic principles to be sound. The 
functional block diagram illustrated 
here will apply in any case. Until now, 
experimentation has been conducted 
with a few specially built tubes. The 
CRT is not in mass production. It is 
hoped that a completed, operative 
color receiver incorporating this tube 
and system will he ready for demon- 
stration in a few months. - 

This block diagram of the receiver emphasizes distinctive operating features. 

COLOR TV 

RECEIVER -e MIXER 

PILOT 
OSCILLATOR 

IQs 
CONVERGENCE 
FEEDBACK 

AMPLIFIER 

PHASE 

DETECTOR AIDING 
PREDICTING a 

STORAGE 
FEEDBACK PHASE 

DETECTOR 

auxiliary deflection e 
convogence 
control electrodes 

narrow 
convergence 
angle yoke 

one -piece 
color, tube 

¡1500 
fine rea,blue, ES 
horizontal phosphor 
color strips 
shown coarse 
for clarity 

_if aback 
re nitration 
co trot signals 

PILOT FREI). 
AMPLIFIER 
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the all -new 

VR -225 .5 mil diamond stylus. For pro- 
fessional -type tone arms, $27.95. 

VR -22 
stereo 

cartridge. 
VR -227 .7 mil diamond stylus. For 

record changer or turntable, $24.95. 

Now, outstanding in all four critical areas of stereo cartridge performance -Compliance -Tracks 
precisely, not a trace of stiffness. Channel Separation -Up to 30 db for maximum stereo effect. 
Nothing higher on the market! Response- Smooth and flat for superior sound from 20 to 20,000 

cycles (VR -225), 20 to 17,000 cycles (VR -227). Virtually hum- free -triple shielded against stray 
currents. This is our masterpiece. We urge you to hear it. 

GENERAL ELECTRIC 
Audio Components Section, Auburn, N. Y. 
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0 
PLIERS 

have a 

No. 62CG illustrated 

Transverse Cutter 

7keo 
CUSHION GRIP 

Plier handles have dipped 

plastic coating ... permanent, comfortable. 

Heads polished and buffed to a "mirror finish". 

All pliers available ... Nee Your Distributor ! 

Gives pliers a "feel" that inspires Craftsmanship! 

XCELITE INCORPORATED 

ORCHARD PARK , NEW YORK 

Canada: Charles W. Pointon, Ltd., Toronto PREFERRED BY THE EXPERTS 

CUT HOLES ' 

WHO NEEDS 

PAIIES0F '1lIRE ? IN 1 -1/2 
MINUTES 

(OR LESS) 

with Greenlee 
Chassis Punches 

Many sizes ... quickly make smooth, 
accurate holes in metal, hard rubber, or 

plastics ... for sockets, plugs, controls, 
meters, panel lights, etc. Easy to use, 

simply turn with wrench. Write for 
literature. 

GREENLEE TOOL CO. 
1782 Columbia Avenue GREENLEE 

Rockford, Illinois AII 
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GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

CONVERTER 
Change 6 or 12 volt D.C. to 100 
volt, 60 cycle A.C. 

No Installation -lust plug into 
cigarette lighter of car, truck, 
or boat, and its ready to go! 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portable TV, and 
testing equipment. 

Models from 15 to 200 
watts, with prices as 
low as $12.95. 

"Chief ": 75 -125 watts, $64.95 for 6 or 12 volt batteries .. MT 

See Your Electronic Part, Dealer or jobber 

COMPANY 
DESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1921 

1058 RAYMOND AVE.. ST. PAUL 14, MINNESOTA 
IN CANADA ATLAS RADIO CORPORATION LTD ONTARIO 

Is the Name Right? 
(Continued from page 45) 

names would be necessary to identify 
each of these shops individually. Every 
city has its full share of general names 
such as AA Aba Daba TV (angling for 
the top spot in the television service 
classified listings), Advanced, Quality, 
Al ̂ rt. Guaranteed, Fidelity, Reliable, 
Bonded, etc. Occasionally one will run 
across a simple, forceful listing such 
as "John Jones -Radio -TV Service 
Engineer" -and, in following it up, find 
a very successful service business. 
Normally, everything about such a 
business reflects forceful individuality. 
The business front is strikingly ef- 
ficient in appearance; stationery, serv- 
ice orders, bill heads, and advertising 
material all leave the impression of 
competence and trustworthiness. The 
entire atmosphere of the business in- 
spires confidence but, at the same time, 
leaves the impression that the business 
does not sell its service and facilities 
cheap. 

As an industry, independent elec- 
tronic service shops face the stupend- 
ous task of weaving a foundation for 
better customer relations from the 
ground up among a majority of the 
shops now honestly engaged in the 
business. The word "stupendous" was 
purposely selected in the previous 
sentence to indicate that, in addition to 
its being an economic obligation, this 
task also presents an amazing oppor- 
tunity to the men who are interested 
in building a strong, independent in- 
dustry in service. 

One of the first steps that must be 
taken to capture public respect and 
confidence for service as an industry, 
is to adopt some figure or slogan as a 
means of identifying competent, trust- 
worthy service shops. The second thing 
that must be accomplished is the devel- 
opment of an "appearance personality" 
for electronic service businesses. 

One of the most interesting develop- 
ments in our industry during recent 
years was the adoption of the name, 
Better Electronic Service Technicians, 
for the electronic service association of 
Arizona. With affiliated groups in most 
Arizona cities, the promotion of the 
name BEST by the individual member 
shops is doing much to put a solid 
foundation under independent service 
in the Sunset State. 

While past efforts to interest service 
dealers in adopting a simple name and 
distinctive character were not success- 
ful, it is quite possible that a maturing 
service industry will eventually sub- 
scribe to one or more of such services 
aimed at identifying competent, reli- 
able service shops. Tq, be successful, 
such identifying symbols must be both 
striking and easy to remember. They 
must say to the public mind, "I will 
take the responsibility for giving you 
good electronic service at fair prices." 
That is all the average customer wants 
to know when he must spend money 
for service. -{$- 
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Sound on Tape 
By BERT WHYTE 

AFTER last month's "big news," there 
isn't very much to report in the tape 

world. We are sort of in an interim 
period awaiting official pronounce- 
ments on the adoption of a 7.5 -ips, 4- 
channel stereo tape proposal. But 
while officialdom mulls things over, 
there is no lack of activity. Those few 
companies who have 4- channel dupli- 
cation systems are having them modi- 
fied to the proper equalization curve 
and otherwise put into shape. 

Several friends of mine, whose criti- 
cal capacities I know to be good, have 
heard some of the very first samples 
of the 7.5 -ips, 4- channel tapes. Reac- 
tions ? All favorable! They reported 
that, in terms of frequency response, 
dynamic range, and low distortion, the 
new tapes compare favorably with the 
best of the old standard. Signal -to- 
noise ratio is reported as about the 
same, with even a possible improve- 
ment in the offing when the equaliza- 
tion is optimum for a given tape emul- 
sion. Among tape aficionados I have 
talked to about the proposed new 
standards I have had nothing but ex- 
pressions of satisfaction coupled with 
an almost feverish desire to have the 
tapes appear commercially. So, friends, 
the wheels are moving ... we will 
just have to be patient a little while 
longer. 

I want to steer some folks right who 
have been writing to me about the note 
I had in my April column regarding a 
Japanese condenser mike. The story 
I was given was that this mike would 
give Telefun ken-like specs at a price 
of "under $90." Unfortunately, for 
those who would have snapped at such 
an item, the story was a bit garbled. 
The mike turned out to be the Sony 
which is comparable to Telefunken all 
right -and why not -since the asking 
price is $365 (gasp!). 

Since, evidently, a number of the 
readers of this column are very much 
interested in obtaining for use with 
their tape recorders a high -quality 
microphone at a price of around the 
ninety -dollar figure, I have some sug- 
gestions that may prove to be of some 
assistance. 

There are several suitable micro- 
phones, some imported and some manu- 
factured in this country, that should 
certainly do a good job. Some of these 
are ribbon types and others are dy- 
namics with flat recording curves as 
well as high gain. One thing I can 
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assure any home recordist ... you 
may own a modest tape recorder of 
non -professional specifications, but you 
would be surprised just how fine a 
sound can be recorded on these units 
providing you utilize a really good 
microphone. 

DAVE MACKAY PLAYS 
PROGRESSIVE 

Dave Mackay, piano; Cliff Gunn, bass; 
Don Mackay, drums. SterOcraft TN104. 
Price $8.95. 

Since we are getting into those hot 
summer days, you might want to hear 
some real "cool" music. Well, man, 
this is for you -maybe! This Mackay 
boy is out . way, way out and ca- 
resses the piano in the approved pro- 
gressive manner. You know the kind 
of stuff I mean ... he plays a number 
like "It Don't Mean a Thing" ... and, 
if you are real lucky through all the 
runs and embellishments, you just 
might get to hear the melodic line. 

For those as likes, this boy has 
talent and applies himself lustily to 
half a dozen other numbers. Very 
directional stereo, recorded quite close 
-but clean and good of its type. 

TOCCATAS FOR ORGAN 
Robert Owen playing the organ of Christ 
Church in Bronxville. Sonotape stereo 
SWB8004. Price $9.95. 

Inasmuch as vacation time is here 
and many of you will be taking ad- 
vantage of this hiatus to put together 
a new sound system or revamp your 
old one, here is a tape which can tell 
you better, quicker, and more pleas- 
antly how good your bass response 
is. This is, without question, some of 
the most shuddery, grandiose bass to 
be found on stereo tape. The tape is 
quite old, but don't let that stop you. 

Owen does a fine job of coping with 
such florid numbers as Widor's "Toc- 
cata" from his Fifth Symphony, the 
famous Mulet "Toccata," and the 
Boellman "Suite Gothique." There is 
everything on this tape from 100 cycles 
down to solid 20- and 30 -cycle stuff of 
tremendous power. If your Monster is 
really big, there is enough pedal here 
to rock the house on its foundations. 

That cleans up my backlog of review 
tapes but I hope that by the time next 
month rolls around the late summer - 
early fall releases will have started to 
trickle in and that I will have plenty 
of goodies to offer. -- 

p 

CITIZEN isÄND 

o 

CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone. .005;x, tolerance -to 
get all FCC requirements. Hermetically sealed HC6 U 

holders. h' pin spacing -.050 pins. (.093 pins 95 
avail- 

able, add 15c per crystal.) Add Sc $ 
per crystal for postage and han- 

EA. dling. 

The following frequencies in stock (frequencies listed 
in megacycles): 26.965, 26.975, 26.985, 27.005, 
27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 
27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

RADIO CONTROL CRYSTALS in HC6 II holders 
in stock for immediate delivery (frequencies listed in 

megacycles) sealed crystals 26.995, 27.045, 27.095, 
27.145, 27.195, 27.255, tolerance .005% h' pin 
spacing ... pin diameter .050. $2.93 ea. .093 pin 
spacing, add 15c. 
SEALED OVERTONE CRYSTALS Supplied in metal 
FICA /U holders. 
Pin spacing .486, diameter .050 

IS to 30 MC .005 tolerance $3.83 e . 

30 to 45 MC .005 tolerance $4.10 ea. 
45 to 60 MC .005 tolerance $4.50 ea. 

RUMS Çt?I ̀ aai 
nSa 

QUARTZ CRYSTALS 
for every service 

All crystals made from Grade 
"A" imported quart: -ground 
and etched to exact frequen- 
cies. Unconditionally guaran- 
teed! Supplied in: 

FT -243 holders MC -7 holder, 
Pin 
pin diameter .093 

pin spacing 
.125 pin diameter spacing .Lis 

DC -34 holders FT -171 holders 
Pin spacing i5' pin staring .' 
pin diameter .156 banana pins 

MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01% tolerance $2.00ea..005%tolerance $2.75 en. 
2601 KC to 9000 KCs .005% tolerance $2.50 no. 
9001 KC to 11,000 KC: .005% tol. $3.00 so 

Specify holder wonted 
ANY AMATEUR, NOVICE, TECHNICIAN 

RAND CRYSTALS 
80 meters 3701.3749 KC .01% tolerance 0 meters 7152.7198 KC 
15 meters 7034.7082 KC l e 

50 ea. 6 meters 8335.8650 KC 
(within 1 KC) 

MARINE FREQUENCY CRYSTALS -All marine fre- 
quencies from 2000 -3200 KC .005 tolerance $2.30 
ea. (supplied in either FT243, MC -7 or FT -171 holders 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75e each or 3 for $2.00 
FT -241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (oil except 455 KC and 500 KC) 50e ea. 
Pin spacing 'h' Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.50 ea. 
500 KC Crystals $1.30 ea. 
100 KC Frequency Standard Crystals in HC6 /U holder: 
$4.50 ea. 
Socket for FT -243 crystal 1 Sc ea. 
Dual socket for FT -243 crystals 1 Sc ea. 
Sockets for MC -7 and FT -171 crystals 25c ea. 
Ceramic socket for HC6 /U crystals 20c ea. 
(Add 5c per crystal for postage and handling) 
Virile For FREE Catalog Complete with Oae8leter Circuit.. 

ASK YOUR PARTS DIALER FOR TEXAS CRYSTALS 

See big red display ... if he doesn't stock them, send 
us his name and order direct from nearest factory. 

ORDER FROM NEAREST PLANT 

TEXAS CRYSTALS 
All Phones: GLadstone 3 -3555 (River Grove, Ill.) 
Texas Crystals R -79 Texas Crystals R -79 
8538 W. Grand Ave. CRYSTAL DRIVE 
River Grove, III. OR Ft. Myers, Florida 

FILL OUT AND ATTACH THIS COUPON TO YOUR OR -' 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 
EXTRA COST! 

NAME 

ADDRESS 

1 

1 

1 

CITY ZONE.... STATE 

TERMS: All items subject to prior sale and change of I 
price without notice. All crystal orders must be accom- 
panied by check, cash or M. O. with PAYMENT IN FULL. 1 

NO COD's. Add Sc per crystal for postoge and handling 1 

`charge. Dept. R-79 
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SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. made 

by any other manufacturer at any price! 

Uses new improved SICO printed cir- 
cuitry. Employs a 12AU7 as D.C. ampli- 
fier and two 9006's as peak -to -peak 
voltage rectifiers to assure maximum sta- 
bility Meter is isolated from the measur- 
ing circuit by a balanced push -pull 
amplifier. Uses selected 1% zero tem- 
perature coefficient resistors as multipliers. 

AS A DC VOLTMETER: The Model 77 is 
indispensable in Hi -Fi Amplifier servicing 
and a must for Black and White and color 

TV Receiver servicing where circuit 
loading cannot be tolerated. 

Model 77- Vocuum Tube Voltmeter 
Total Price 542.50 
Terms: 512.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

AS AN ELECTRONIC OHMMETER: 
Because of its wide range of measure- 
ment leaky capacitors show up glar- 
ingly. Because of its sensitivity and 
low loading, intermittents are easily 
found, isolated and repaired. 

SPECIFICATIONS 
DC VOLTS -0 to 3/15/75/150/300/750/1,500 

volts at II megohms input resistance. AC 
VOLTS (EMS) -0 to 3/15/75/150/300 /750/ 
L500 volts. AC VOLTS (Peak to Peak) -0 to 
(/40/200/400/800 /2.000 volts. ELECTRONIC 
OHMMETER -0 to 1,000 ohms /10,000 ohms/ 
100,000 ohms /1 megohm /10 megohms /100 
megohms /1,000 megohms. DECIBELS -10 
db to + 18 db. + 10 db to 4-38 db. 4. 30db to 
-- 58 db. All based on 0 db = .008 watts (8 mw) 
into 500 ohm line (1.73v). ZERO CENTER 
METER -Por discriminator alignment with full 
scale range of 0 to 1.5/7.5/37.5/75 /150/375/750 
volts at 11 megohms Input resistance. 

AS AN AC VOLTMETER: Mea- 
sures RMS value if sine wove, 
and peak -to -peak value if com- 
plex wave. Pedestal voltages 
that determine the "black" 
level in TV receivers are easily 
read. 

Complete with oper- 
atine nstructions. 
probe. leads and 

54250 . 110 -1 ^.0 volt 60 
cycle. Only 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

Model TV- 50A- Genometer 
Total Price 547.50 
Terms: 511.50 after 10 day trial, 
then 56.00 monthly for 6 months 
,f satisfactory. Otherwise return, 
no explanation necessary. 

BAR GENERATOR: Pattern consists 
of 4 to 16 horizontal bars or 7 to 20 
vertical bars. 
DOT PATTERN GENERATOR (FOR 
COLOR TV): The Dot Pattern pro- 
jected on any color TV Receiver tube 
by the Model TV -50A will enable you 
to adjust for proper color convergence. 
CROSS HATCH GENERATOR: The 
pattern consists of non -shifting hori- 
zontal and vertical lines interlaced to 
provide a stable cross -hatch effect. 

R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Marker Generator 
Bar Generator 
Color Dot Pattern Generator 
Cross Hatch G tor 

This Versatile All- Inclusive GEN- 
ERATOR Provides ALL the Outputs 
for Servicing: 

A.M. RADIO BLACK AND WHITE TV 

F.M. RADIO COLOR TV 

AMPLIFIERS 

R. F. SIGNAL GENERATOR: 100 Kil- 
ocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 
180 Megacycles on powerful 
harmonics. 
VARIABLE AUDIO FREQUENCY 
GENERATOR: Provides o variable 
300 cycle to 20,000 cycle peaked 
wave audio signal. 
MARKER GENERATOR: The follow- 
ing markers are provided: 189 Kc.; 
262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 
1400 Kc., 1600 Kc., 2000 Kc., 2500 Kc., 
3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., 
(3579 Kc. is the color burst frequency.) 

The Model TV -50A comes complete with shielded leads and $4750 
operating instructions. Only 

SUPERIOR'S NEW MODEL 80 

20,000 °LALLM EIER 
THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 

THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 

6 INCH FULL -VIEW METER provides large 
easy -to -read calibrations. No squinting or 
guessing. when you use Model 80. 

Model 80- Allmeter 
Total Price _. $42.50 
Terms: 512.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

NOTE: The line cord Is used only for 
capacity measurements. Resistance 
ranges operate on self -contained bat- 
teries. FEATURES: 

A built -In Isolation Transformer 
automatically isolates the Model 80 
from the power line when capacity 
service is in use. 

Selected. 1% zero temperature co- 
efficient metalized resistors are used 
as multipliers to assure unchanging 
accurate readings on all ranges. 

MIRRORED SCALE permits fine accu- 
rate measurements where fractional 
readings are important. 

CAPACITY RANGES permit you to ac- 
curately measure all condensers from 
.0025 MFD to 30 MFD in addition to the 
standard volt, current, resistance and 
decibel ranges. 

HANDSOME SADDLE- STITCHED 
CARRYING CASE included with Model 
80 Allmeter at no extra charge enables 
you to use this fine instrument on out- 
side calls as well as on the bench in 
your shop. 

SPECIFICATIONS: 
7 D.C. VOLTAGE RANGES 

(At a sensitivity of 20,000 Ohms per 
Volt) 
o to 1 5/75/150/300/750/1500/7500VoIts. 

6 A.C. VOLTAGE RANGES: 
( At a sensitivity of 5,000 Ohms per 
Volt) 
O to 15/75/150/300/750 /1500 Volts. 

3 RESISTANCE RANGES: 
O to 2.000/200,000 Ohms. 0 -20 Meg - 
ohms. 

2 CAPACITY RANGES: 
.00025 Mfd. to .3 Mid.. .05 MId. to 30 
Mfd. 

5 D.C. CURRENT RANGES 
0 -75 Microamperes. 0 to 7.5/75/750 
Milliamperes, 0 to 15 Amperes. 

3 DECIBEL RANGES: -6 db to + 18 db. 14 db to -I- 38 db 
+ 34 db to + 58 db eeaSO 

Model 80 Allmeter cymes complete with operating Instruc- 
tions, test leads and portable carrying case. Only .. ..... 

tPERIGE'S SUPER METER NEW MODEL 79 

WITH NEW 6" FULL -VIEW METER 

Model 79 -Super Meter 
Total Price $38.50 
Terms: 58.50 after 10 day trial, 
then 56.00 monthly for 5 months 
If satisfactory. Otherwise return, 
no explanation necessary. 

r eoM[ er,Kat OK 

VOLT -OHM MILLIAMMETER 
Ñlua 
CAPACITY, REACTANCE, 
INDUCTANCE, AND 
DECIBEL MEASUREMENTS 

"it(.jo /CJlt 
SELENIUM AND SILICON 
RECTIFIERS, SILICON AND 
GERMANIUM DIODES. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1.500. 
A.C. VOLTS: 0 to 15/30/150/300/1,500 / 

3,000 D.C. CURRENT: 0 to 1.5/15/150 Ma. 
0 to 1.5/15 Amperes RESISTANCE: 0 to 
1,000 /100,000 Ohms. 0 to 10 Megohms. 
CAPACITY: .001 to 1 Mid., 1 to 50 Mfd. 

REACTANCE: 50 to 2,500 Ohms, 2,500 
Ohms to 2.5 Megohms. INDUCTANCE: .15 
to 7 Henries, 7 to 7,000 Henries. DECI- 
BELS: -6 to +18. +14 to +38, +34 to +58. 

The following components are all 
tested for QUALITY at appropriate 
test potentials. Two separate BAD - 
GOOD scales on the meter are used 
for direct readings. 

All Electrolytic Condensers from I 
MFD to 1000 MFD. 
All Selenium Rectifiers. 
All Silicon Rectifiers. 
All Germanium Diodes. 

The model 79 represents 20 years 
of continuous experience in the de- 
sign and production of SUPER - 
METERS, an exclusive SICO devel- 
opment. It includes not only every 
circuit improvement perfected in 
20 years of specialization but, in 
addition includes those services 
which are "musts" for properly 
servicing the ever -increasing num- 
ber of new components used in all 
phases of today's electronic pro- 
duction. For example with the 
Model 79 SUPER -METER you can 
measure the quality of selenium 
and silicon rectifiers and all types 
of diodes -components which have 
come into common use only within 
the past five years, and because 
this latest SUPER -METER necessar- 
ily required extra meter scale, SICO 
used its new full -view 6 -inch meter. 

All Silicon Diodes. 
$ 3Q 50 

Model 79 comes complete with operating Instructions, test leads, and o 
steamlined tarrying eue. Use it on the bench -use It on calls. Only 

EXAMINE BEFORE YOU BUY! Ilk 
NIT USE APPROVAL FORM ON NEXT PAGE Nor 
110 ELECTRONICS WORLD 
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r 
Model TW -11 -Tube Tester 
Total Price .........................$47.50 
Terms: 511.50 after 10 day trial, 
then 56.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

SUPERIOR'S NEW MODEL T14-11 

STANDARD 
PROFESSIONAL TUBE T 

* Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, 
Hearing Aid, Thyratron, Miniatures, Sub- miniatures, No- 
vais, Subminars, Proximity fuse types, etc. 
* Uses the new self -cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin -number in the RMA base 
numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments and 
tubes with filaments terminating in more than one pin 
are truly tested with the Model TW -1I as any of the pins 
may be placed in the neutral position when necessary. 
* The Model TW -11 does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket. * Free- moving built -in roll chart provides 
complete data for all tubes. All tube listings 
printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in 
either phones or external amplifier will detect micro - 
phonic tubes or noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW- CURRENT TUBES: Previ- 
ously, on emission -type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
calibration for low -current types has been restricted to a 
small portion of the scale. The extra scale used here 
greatly simplifies testing of low -current types. 

The Model TW' -II operates on 103 -130 Volt 60 Cycles A.C. 34750 Come, housed in a beautiful hand -rubbed oak cabinet 
complete with portable cover. 

SUPERIOR'S NEW MODEL 82A 

Multi- Socket Type 

Model 82A -Tube Tester 
Total Price _.. S36.50 
Terms: 56.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

TUBE TESTER 
TEST ANY TUBE IN 
10 SECONDS FLAT ! 

OTurn the filament selector switch 
to position specified. 

OInsert tube into a numbered 
socket as designated on our 
chart (over 600 types included). 

OPress down the quality button - 
THAT'S ALL! Read emission 

quality direct on bad -good 
meter scale. 

SPECIFICATIONS 
Tests over 600 tube types 
Tests 0Z4 and other gas -filled tubes 
Employs new 4" meter with sealed alr- 
damping chamber resulting in accurate 
vibrationless readings 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence 
Dual Scale meter permits testing of 
low current tubes 
7 and 9 pin straighteners mounted on 
panel 
All sections of multi- element tubes 
tested simultaneously 
Ultra -sensitive leakage test circuit will 
Indicate leakage up to 5 megohms 

Production of this Model was de- 
layed a full year pending careful 
study by Superior's engineering start 
of this new method of testing tubes. 
Don't let the low price mislead you! 
We claim Model 82A will outperform 
similar looking units which sell for 
much more - and as proof, we offer 
to ship it on our examine before you 
buy policy. 
To test any tube. you simply Insert 
it into a numbered socket as desig- 
nated. turn the filament switch and 
press down the quality switch - 
THAT'S ALL!. Read quality on meter. 
Inter -element leakage if any Indi- 
cates automatically. 

Model 82A comes housed in handsome, portable Saddle- 

53650 Stitched Texan case. Only .. 

SUPERIOR'S 
NEW 

MODEL 83 

Model 83- C.R.T. Tube Tester 
Total Price $38.50 
Terms: 58.50 after 10 day trial, 
then 56.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

C.R.T. TESTER 
TESTS AND REJUVENATES ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 degree to 110 degree types 
-from 8" to 30" types. 

Model 83 is not simply a rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 em- 
ploys a new improved circuit designed specifically to test 
the older type black and white tubes, the newer type 
black and white tubes and all color picture tubes. 

Model 83 provides separate filament operating volt- 
ages for the older 6.3 types and the newer 8.4 types. 

Model 83 employs a 4" air -damped meter with qual- 
ity and calibrated scales. 

Model 83 properly tests the red, green and blue sec- 
tions of color tubes individually -for each section of a 
color tube contains its 
own filament, plate, grid 
and cathode. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton - 
out of the carton -in the set! 

Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a pic- 
ture seemingly good but lacking in proper definition, 
contrast and focus. To test for such malfunction, you 
simply press the rej. switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition. 

Rejuvenation of picture tubes is not simply a matter 
of applying a high voltage to the filament. Such voltages 
improperly applied can strip the cathode of the oxide 
coating essential for proper emission. The Model 83 ap- 
plies a selective low voltage uniformly to assure in- 
creased life with no danger of cathode damage. 

Model 83 comes housed in handsome portable Saddle Stitched Texan case - 
complete with .,hot. for :,li black and w hit,. tubes and all color tubes. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NOG O. D. 
try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance harges 
Faded! If not com- 
ppletT satisfied re- 
turn unit to us, no 
explanation neces 
sary. 

r 
Dept. D -620, 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked on approval. It 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Other- 
wise, I will return after 10 day trial positively 
cancelling all further obligations. 

Name 

Address 

I City Zone.... State 
AU prices nel, F.O.B., N. Y. C. 

Model 77 Total Price 512.50 
512.50 within 10 days. Balance 
86.00 monthly for 5 months. 

El Model TV -501 Total Price 547.50 
$11.50 within IO days. Balance 
$6.00 monthly for 6 months. 

Model 80... Total Price 542.50 
812.50 within 10 days. Balance 
86.00 monthly for 5 months. 

D Model 79 Total Price 538.50 
88.50 within 10 days. Balance 
56.00 monthly for 5 months. 

D Model TW -I1 ..Total Price 547..A I 
511.50 within 10 days. Balance MOO 
monthly for 6 months. 

Model 82A.. Total Price $36.50 
$6.50 within 10 days. Balance 
$6.00 monthly for 5 months. 

n Model 83 Total Price S58.50 
88.50 within 10 days. Balance 
$6.00 monthly for 5 months. 

_J 
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The "ins" and "Outs" of 
Resistor Pads By BOB ELDRIDGE 

These ever -present matching and attenuating networks are often 
taken too much for granted in service and other electronic work. 

APAD is a network of resistors. It's 
as simple as that. The neat little 
device at the end of the output ca- 

ble of your signal generator or other 
item of test equipment is quite likely 
to be a pad, perhaps with the addition 
of a coupling capacitor. 

Little information on these devices 
appears nowadays, perhaps because 
they are taken for granted. As a re- 
sult, this means that a number of 
people do not know as much about 
pads as they should. Learning the 
why's and wherefore's of these handy 
devices not only enables the technician 
to service and work with his own equip- 
ment in which they are used, but also 
to make up useful pads for many spe- 
cial purposes. 

There are two main uses for resis- 
tive pads. They can be used to cut 
down a signal that is too strong for 
the circuit to which it will be applied 
(attenuator pads) or for the purpose 
of connecting together two circuits 
that present different impedances to 
each other (matching pads) . Some- 
times, both uses are desired at the 
same time. 

Where a pad is used to provide im- 
pedance match, there is always some 
incidental loss of power, with the ex- 
tent of this loss increasing as the dif- 
ference between the two impedances 
to be matched increases. For this rea- 
son, some device other than the pad 
will be used to obtain matching in sit- 
uations where the loss cannot be tol- 
erated. Take the case where a 75 -ohm 
transmission line must be matched to 
the 300 -ohm input of a TV receiver 
in a weak- signal location. Here some 
sort of matching transformer, which 
is more efficient, will be used. Where 
available signal is more than adequate, 
of course, the simpler and cheaper re- 
sistive network can do the job. 

The "L" Pad 

The networks and formulas shown 
in Fig. 1, used primarily for imped- 
ance- matching problems, are known in 
telephone work as "minimum- loss" 
pads, since they are used to connect 
circuits of different impedances while 
introducing the least loss of signal that 
can be achieved without transformers. 
As with most pads, we have two ver- 
sions: the unbalanced and balanced 
types. The former is used where one 
conductor is grounded, as where co- 
axial cable is involved. The balanced 
type comes in where both terminals 
of the circuit are equally disposed with 
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Fig. 2. (A) "L" pad with loads to be 
matched. (B, C) What each end of pad 
sees looking at opposite, loaded end. 

Fig. 3. Although used for matching. 
the resistor pad must introduce loss. I 

E LOST 

E ACROSS LOAD 

respect to ground potential, as is the 
case with the antenna inputs of most 
modern TV receivers, for example. 

You will note that, in the balanced 
version of the "L" pad (Fig. 1B), the 
series resistors have been designated 
as R./2. This has been done to empha- 
size the fact that they are equal in 
value and that each is just half of the 
single series resistor used in the cor- 
responding unbalanced pad. Thus the 
same set of formulas can be used for 
working out problems involving either 
version of this pad. The balanced ver- 
sion of the "L" pad is sometimes called 
a "U" pad. 

With the four formulas shown, it is 
possible to determine the values of re- 
sistors for transforming from any im- 
pedance to any other. The accompany- 
ing tables in Fig. 1 have been worked 
out to show actual examples when 
transforming from three different com- 
monly encountered impedances to the 
ever -present 300 ohms. Resistance val- 
ues given are of the nearest standard - 
value units, rather than of the exact 
values determined by formula. To start 
with, one of the last two formulas 
shown would have to be used to de- 
termine the value of either R, or 

Looking into "L" Pads 

Straight mathematical formulas are 
unwelcome to many technicians. It is 
perhaps of greater meaning to study 
the "L" pad as a network of series and 
parallel paths to see what happens to 
it. In Fig. 2A, we see a specific pad 
designed to match 150 ohms to 300 
ohms. First we "look into" the pad 
from the 150 -ohm side to take note of 
what this source impedance "sees." As 
shown in Fig. 2B, it sees a 220 -ohm re- 
sistor in parallel with 520 ohms. The 
latter is made up of a 220 -ohm resistor 
plus the connected 300 -ohm load in se- 
ries with it. A quick calculation (or an 
ohmmeter measurement, if you don't 
like math) shows that this network 
comes to 155 ohms connected across 
the 150 -ohm source. The insignificant 
discrepancy of 5 ohms is due to the 
fact that we have used standard -value 
resistors instead of the theoretically 
calculated values. 

Now we look into the pad from the 
other end, taking note of what the 
300 -ohm end sees (Fig. 2C) with the 
150 -ohm source connected. First, there 
is the 150 -ohm source in parallel with 
a 220 -ohm resistor. This comes to 89 
ohms. In series with this value is an- 
other 220 ohms, for a total value of 
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309 ohms -quite close to the theoreti- 
cally ideal 300 ohms. 

In the manner shown, you can re- 
draw any pad in terms of fairly simple 
series and parallel networks. Always 
remember to include in the network 
the impedance of the load at the end 
opposite from the one you are looking 
into. 

As to the matter of efficiency, the 
"L" pad has been drawn in yet another 
way in Fig. 3. While this resembles the 
version shown in Fig. 2B, voltage dis- 
tribution has been indicated to show 
why loss is inevitable. The load is part 
of a voltage divider. Thus the resistor 
in series with it will always absorb 
some part of the energy applied 
through the pad. 

Note that, whatever the direction in 
which the transfer of energy through 
the pad is to be, the lower impedance 
is always considered Z, and the higher 
Z. for the purpose of the formula. 

Some Uses of the "L" Pad 

One of the most familiar applica- 
tions of the "L" pad in TV service, 
already noted, is as the terminating 
device for the output cable of a signal 
or sweep generator. The coaxial output 
cable is usually matched to a 50- or 
75 -ohm output which, if connected di- 
rectly to the 300 -ohm input of a TV set 
or FM tuner, can produce standing 
waves often serious enough to distort 
the response curve so badly that align- 
ment is impossible. Simply gripping 
the output cable or changing its posi- 
tion under these conditions can alter 
the shape and amplitude of response 
on the scope, or other indicating in- 
strument. The simple little device at 
the end of the cable is a matching "L" 
pad that eliminates these problems. 

Less obvious to the service techni- 
cian, but also handy, is the use of an 
"L" pad to match the output of a phon- 
ograph cartridge, such as some of the 
new ceramic cartridges for which the 
manufacturer recommends a specific 
load impedance for optimum response, 
to an existing circuit. In Fig. 4, a 
cartridge with a recommended load of 
110,000 ohms is to be connected to an 
amplifier stage whose input consists of 
a 1- megohm volume control. With the 
two added resistors as shown, the car- 
tridge sees slightly over 110,000 ohms. 

The pad is particularly useful in 
those cases where the output of a 
piezoelectric cartridge is to be fed into 
a low -level preamplifier stage intended 
to accept the output of a magnetic car- 
tridge. To prevent overloading of the 
preamplifier, or of succeeding stages, 
output of the higher -output pickup can 
be cut down to the proper value by 
increasing the size of the resistor in 
series with the input of the preamp. 

Symmetry vs Balance 

All "L" pads are asymmetrical net- 
works. That is to say, the input and 
output impedances are not equal. There 
is some tendency to confuse the con- 
cept of symmetry with that of bal- 
ance. Symmetry pertains to imped- 
ances, whereas balance pertains only 

Fig. 4. A pad can provide proper phono 
cartridge load with an existing input. 

zO 

RI 

R2 

RI. 2 x 
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D A }I 

20 ZOx 2A 
O (A +0(A -t) 

A VOLTAGE RATIO 
OF ATTENUATION 
DESIRED 

Fig. 5. The "T" pad provides specific 
attenuation without an impedance change. 

zo 
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R2 ZO R2 = ZD X (AII(P -I) 
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Ri 

Fig. 6. The "H" pad is the balanced 
version of the symmetrical "T " pad. 

5611 5611 3315 330. 

2.7511 1511 27511 5111 

20 DB PAD 10 08 PAD 

2211 2211 

27511 10011 

6 DB PAD 

Fig. 7. "T" pads providing 3 steps of 
attenuation for fixed 75 -ohm impedance. 

Table 1. Factors for obtaining values 
for common loss figures, any impedance. 

Attenuation 
in db 

Factor 
for R, 

Factor 
for R, 

6 .3323 1.3389 
10 .5195 .7027 
12 .5985 .5362 
18 .7764 .2558 
20 .8182 .2020 
24 .8813 .1267 

to the relationship of the pad's termi- 
nals to ground. Thus, the pad shown 
in Fig. 1B may be referred to as a 
balanced asymmetrical network. 

"r' and "H" Pads 

Sometimes we have two circuits with 
matching impedances, but we wish to 
attenuate the signal being transferred 
from one to the other without an im- 
pedance transformation. Most com- 
monly used for such a purpose is the 
"T" pad shown in Fig. 5. This is an un- 
balanced, symmetrical network. When 
a balanced line is needed, another ver- 
sion of this type of network, the "H" 
pad shown in Fig. 6, is used. This is a 
balanced, symmetrical network. Be- 
cause of the symmetry, we have only 

one impedance to deal with here, and 
we call it the characteristic imped- 
ance, Z.. 

To calculate the values of resistors 
for a pad of this type. we need only 
two factors: the characteristic imped- 
ance already mentioned and the degree 
of attenuation desired. In the formu- 
las shown, the degree of attenuation 
is stated as the ratio between the orig- 
inal voltage level and voltage level to 
which the original is to be reduced. The 
formulas are the same for Figs. 5 and 
6 except, of course, that an adjustment 
has been made in the case of the bal- 
anced pad of Fig. 6 because R, will 
have to be split into two equal parts, 
one for each leg. 

Fig. 7 shows some actual "T" pads 
that have been worked out for an un- 
balanced line of 75 ohms impedance. 
Again, resistors chosen are to the near- 
est available values, based on the for- 
mulas of Fig. 5. 20 -db, 10 -db, and 6 -db 
pads are shown. These provide, respec- 
tively, for voltage reductions of 10 
times (that is, 1 /10th the original volt- 
age), 3 times (1 /3rd voltage) , and 2 
times (reduction to % ). Using the for- 
mulas for Fig. 6, balanced "H" pads 
for similar voltage reductions have 
been worked out for 300 -ohm networks 
in Fig. 8. 

The fact that attenuation is most 
often stated in terms of decibels, ra- 
ther than as a straight ratio between 
the original and reduced voltage, com- 
plicates the matter. There is a formula 
for computing resistance values di- 
rectly from db, but it's more cumber- 
some than most technicians will wish 
to use. A table showing decibels with 

120/1 12011. 8211. 52.11. 

Z . 30011 68 A 230011. 22011 

015 12011 e211 e211 
20 OB PAO 10 DB FAD 

4711 4711 

2.50011 39011 

47n 4711 
6 DB PAD 

Fig. 8. "H" pads providing 3 steps of 
attenuation for fixed 300 -ohm impedance. 

Fig. 9. How 2 attenuator pads (A) may 
be combined (B) to provide more loss. 
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corresponding voltage ratios may be 
used to convert for application of the 
relatively simple formulas shown. In 
lieu of this, a table of factors for atten- 
uator networks may be used. Such a 
table, in abbreviated form, to show the 
factors for the most commonly used 
degrees of attenuation (in db) is given 
here as Table 1. 

To use this table, simply determine 
how much attenuation in db is de- 
sired, and what the impedance of the 
network is. The values of R, and R. 
are then determined by multiplying 
the factors listed in their respective 
columns by the characteristic imped- 
ance. For example, suppose a 20 -db 
pad is needed at 300 ohms impedance. 
R, would then be 300 ohms multiplied 
by .8182, or 245 ohms. R. is 300 ohms 
multiplied by .202, or 61 ohms. If an 
"H" pad is involved, R, is then broken 
into two equal resistors for either leg. 
To the nearest available values, these 
calculations correspond with the 20 -db 
pad of Fig. 8, which was worked out 
from the formulas of Fig. 6. 

In addition to these common attenu- 
ation steps, more complete tables of 
this kind appear in many technical 
manuals. Increased attenuation may 
also be worked out from Table 1. 

If attenuation of more than 24 db 
is required, it becomes convenient to 
use two or more pads in series. For 
example, 36 db of loss can be achieved 
by connecting two 18 -db pads in se- 
ries, as shown in Fig. 9A. What makes 
this method particularly convenient is 
that series -leg resistors can be com- 
bined. The pad in Fig. 9B, for example, 
is electrically similar to that of Fig. 
9A, with each pair of series 120 -ohnl 
resistors combined into a single 270 - 
ohm unit -the nearest standard value. 

Measuring Pad Impedance 
Sometimes one is faced with the 

problem of having a "T" or "H" pad 
on hand but not knowing what the 
characteristic impedance is. Two quick 
measurements and a calculation will 
give the answer. Measurements are 
taken with an ohmmeter connected 
to one side of the unterminated pad. 
The first measurement is taken with 
the far end of the pad open. This im- 
pedance, Z.r, is recorded. Then the far 
end of the pad is shorted and this new 
reading, Z.r (impedance with shorted 
connection), is recorded. These two 
readings, Zar and Z.., are multiplied 
together. The square root of their prod- 
uct is the characteristic impedance of 
the pad; or, Z. = VZerZee. As a matter 
of interest, this is the same formula 
used to find the characteristic imped- 
ance of a transmission line, readings 
being taken with an impedance meter. 

Uses for "T" and "H" Pads 

In service work, symmetrical pads of 
this type are most often used for re- 
ducing signal input to a TV receiver 
or amplifier, to prevent overloading 
and cross -modulation effects. When a 
sensitive receiver is used in a location 
with one or more very strong local sta- 
tions and also some weaker distant 
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While the 
supply lasts... 

get this brand new 

STEREO-MONOPHONIC 

TEST RECORD 
produced by the editors of 

ELECTRONICS WORLD 

...and enjoy top performance 
from your hi -fi system! 

Special to 
our readers 
for only... 

Now we know what the Gold Rush must have been like! The past 
month has brought an unprecedented landslide of orders for 
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your order is already in the mail, we urge you to fill in and 
return the coupon below -right now! 

Here are some of the questions 

this record will answer for you! 

,,How good is my stylus? Is it worn? 
Will it damage my records? 

,/What about my stereo cartridge? 
Does it have enough vertical compli- 
ance so that it won't ruin my expen- 
sive stereo records? 

vela my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? 

s/ What sort of standing waves do I get 
in my listening room? 

%/ my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 

%/How perfectly is my system 
equalized? 
What about separation? Is it 
adequate? 

You'll get on- the -spot -answers to these 
and many other questions when you use 
this Stereo- Monophonic Test Record. 
It's the most complete test record of its 
kind -contains the widest range of es- 
sential check- points ever incorporated 
into one test disc! And, best of all, you 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorough results you want - all 
checks can be made by ear! 
As a man who is seriously interested in 
iii -fi, you can immediately see the ex- 

traordinary 2 -way value you get from 
this special test record. First, it guides 
you in evaluating the quality of repro- 
duction your equipment now produces. 
Second, it specifies the adjustments 
necessary to get the best recorded sound 
you have ever heard! Add up the ad- 
vantages! Check the special low price! 
This is easily the best value of the year 
for everyone who owns a hi -fi system - 
either monophonic or stereo! 

Don't miss out -Order your 
'Phis Stereo -Monophonic Test Record 
has been produced as a service for 
readers of Electronics World. You can 
be sure that it comes as close to perfec- 
tion as is humanly possible, because the 
editors have poured their accumulated 
know -how into this project for a period 
of many, many months. You may ob- 
tain a copy at the special reader -price 

FILL IN 
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TOJP.Y! 

Special Features of ELECTRONICS WORLD 

7" Stereo- Monophonic Test Record 
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Test Record for just $1 now! 
of just $1. 

But the supply is running out...and 
orders will be filled on a first -come, 
first -served basis. So avoid disappoint- 
ment -fill in and mait the coupon, to- 
gether with your check ($1 per record) 
today! 

ELECTRONICS WORLD P.O. Box 211, New York 46, N. Y. 
Please send me test records at $1 each. My money order 
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will pay the postage and that each record is fully guaranteed. 
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ones, its a.g.c. system may not be able 
to cope with the stronger signals. An 
attenuator pad in the lead of the an- 
tenna for the local station (or a pad 
that can be switched in and out if 
there is just one lead) brings the 
stronger signal down to a workable 
level. 

In a service shop where only one 
channel is available to any practical 
extent for checking out receivers, it is 
difficult to check on a.g.c. action or 
sync- circuit operation, or to adjust the 
sound portions of TV sets with air sig- 
nal. A series of antenna pads can be 
very useful in simulating an adequate 
range of weak and strong signals, with 
only one good one available. A switched 
set of pads could be made up, but most 
often it will be found that two pads, 
say attenuating at 10 db and 20 db, 
each with antenna clips at one end and 
antenna terminals at the other, will 
provide adequate variety. 

Where signal is adequate, pads can 
be worked out for feeding two or more 
sets on a single antenna with proper 
matching and adequate isolation from 
each other. 23p- 

® ® 
1 CALENDAR 113 

19 

of EVENTS A 
1 diama.,.......Asallill- 

NAME' 

ADDRESS. 

CITY . STATE' 

SEND FREE CATALOG. TOO EW-T ---------- - - - - -J 
bra 3 a. mil 

GROUND -PLANE VHF ANTENNAS SUMMER 
SPECIALS 

REMOTE CONTROL RECEIVER 
whleh 

clime 
ne 51 g`r'B% - 

cal.. and 
. ''''" S14.95 

12 VOLT POWER SUPPLY 
l 12 111101 

' n., n,pul. 
out 2:11 u1t. 10 

ne 

' 
lc ` 

, 

,a 
á ed together apa ake Unit ilte rd 

dl ante In llmiom r Itlu:\nt ew. APprox. W'...I In II, 
I Ied. 

Ea. $8.95 
:\ r 1 alue 

HEADSETS 
Trlmm Ty'm' , .. inial ed', In,n(. 

all NEW aI. .\.\ ...Ea. $3.50 
DIAL TELEPHONES 

for 
rech Igno 
etannda,,I 

I sed. 54.95 Leim t 

TELEPHONE DIALS 

$1.50 
TELEPHONE STEP RELAY 

I Pole In I. 
With Telepb -i 
-Fach 1 In h. L, '/......1.11, 

using 1 COO stell :uul 1 eil lo ras 
Approx. 2 I.harr 
EXC. Cored.. Coed 

TELESCOPIC ANTENNA 
at'me AN -2n, 
12 Brass n 

mobile 
a texI. NSA, 

Ea. $4.95 

Ea. $2.50 
WATERTIGHT SWITCH BOXES 

SÁ.95 
See our previous ad for Special Surplus Items. 

re F.O.B. S. F., Call!. Cnlil. rders odd 3' . 20., Dep. all ('.0.0.'s. Parch°,.. $5.00 scud fall amount. Items .vrrbieal r. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Calif. 

Telephone HEmlock 1 -3106 

r 

9 

9 
5 

Elements plated brass 40' long tree 
fre,lnener. Can Ile eta t v frequents. from from ̀ 72 

175 MC with hanlware foramounting ail. pto 
e,f or side. SO -2:111 Receptacle, brand 

on 
Sion. 

ing weight under 20 pounds. $9,95 Limited quantities ,act. 

MOTOR 3-RPM, weatherproof for any 
1 Oon ,beam rotator etc., 24 -v de. operate - 

barat 
tile. 01,111100 shaft. 5 

g 
X" 'I" 

se with 4 tanped holes. high tor,/. 
tend- $4.50 oNt SPANn NEW 

SOUND- POWERED DYNAMIC PHONES 

4" 
PR. i 

Call be used as microphone o receiver, t lade 
Interm,ln oat, good for 1,00.1 

or 
éno batttrles $4115 

et :mired. sponge faring. brand new.... i 

COMMAND REC. LOCAL CONTROL 
Completely assem l:ed. local r 

t 
rot k r 

_ I Iceelvers. Panel. s.ts.,. ou. k. ,. 
r 

I. 

rr 
h r fur aasl. q5 each 

1' 'unobrgspline knob for alose 2PS t. 
Um only for tuning .o garb 

PE -117 POWER CUPPLY f r 11C- 050 -O or 
nq.nt 0.11. w tube.. sac. rond. $8.15 SPl:t'IA1. ONLY 

RA 82 -C POWER SUPPLY A-C for SCR -522 VIII 
Like nee 1'1'n tl'r\ c59.311 KITS 

S11,00 

SEND FOR NEWEST FREE CATALOG 
$5.00 Min.- 25% Dep. C.O.D.'S - F.O.B. Conn. 

HI -MU ELECTRONICS 
133 HAMILTON ST., NEW HAVEN, CONN. 
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AUGUST 7, 8, 9 

Annual Clinic and Fair. Sponsored by 
Texas Electronic Association of San An- 
tonio. San Antonio, Texas. Information 
available from Clarence Scherte, TEA of 
San Antonio, 810 E. Commerce St., San 
Antonio, Texas. 

AUGUST 9 -12 

First Hoosier Electronic Conference. Spon- 
sored by the Hoosier Chapter, Distribu- 
tor Division, Electronic Representatives 
Associates (ERA). French Lick Sh-raton 
Resort Hotel, French Lick, Ind. Manu- 
facturer, jobber, and representative per- 
sonnel are expected from Indiana and 
Kentucky. 

AUGUST 18.21 

WESCON. Sponsored by Los Angolos 
and San Francisco Sections of the IRE. 
San Francisco, California. Program in. 
formation available from Business Man- 
ager, WESCON. 1435 La Cienega Blvd. 
Los Angeles. 

AUGUST 21.24 

NATESA Convention. Congress Hotel. 
Chicago, Illinois. Write Frank J. Moch 
executive director, NATESA, 5908 S. 

Troy St., Chicago 29, III., for program 
and housing information. 

AUGUST 26- SEPTEMBER 5 

26th National Radio and Television Eahi- 
bifion. Sponsored by The Radio Industry 
Council. Earls Court, London. Addition- 
al information available from Andrew 
Reid, Press Officer, Radio Industry Coun- 
cil, 17 Fleet St., London E.C.4. 

116 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


REMARKABLE TUBE VALUES AT 1950 PRICES 
ALL TUBES INDIVIDUALLY BOXED, CODE DATED 

AND BRANDED "TRU- VAC "" 
Typical TRU -VAC" Bargains! 

THIS IS A PARTIAL LIST 6SN7GT ALWAYS 30c 
Thousands More Always In Stock 6W4GT ALWAYS 30c 
094 3AU6 6A6 688 6C H8 657 784 I2AT6 
024 38C5 6AB4 68A6 6C L6 658GT 715 12AT7 
1A7GT 31N6 SACS 6BC5 6CM6 6SA7 7B6 12AU6 
IB3GT 3126 6AF4 61C8 6C M7 6SD7GT 717 12AU7 
I C6 3CB6 SAGS 61D6 6CN7 6595 7E18 I2AV6 
1C7 304 6AH4GT 68E6 6C08 6597 7C4 I2AV7 
1E4 354 6AH6 MIES 6CR6 6SG7 7C5 126X4G1 
IFS 3V4 6AK5 68G6G 6CS6 65H7 7C6 I2AX7 
IG4 4607A 61115 68H6 6CU5 6517 7C7 12A27 
1H5GT 41St 6AMB 6816 6C U6 65K7 7E5 1284 

I L4 4127 6ANI 68K5 606 6517 7E6 128A6 
116 4C66 6A05 68K7 6DE6 6507 7E7 128A7 
IN5GT SAMS 6A06 6BL7GT 6DG6GT 6587 7{7 12BD6 
IRS SANI 6607 68146 6D06 6T4 7F1 128E6 
1S5 SATZ 6Aß5 6106GT6F5 6U8 7G7 12896 
I T4 SAVI SASS 6107 696 6V6GT 7H7 128H7 
I U4 SAZ4 6A T6 6BR8 6H6 6W6GT 7N7 12806 
IU5 5Bß8 6AU4GT 6858 614 6X4 707 1 2Bß7 
I V2 516 6AUSGT 6BY5G 615 6X5GT 757 128Y7 
1%2 5R4 6AU6 68Z6 616 6X8 7X6 I2CAS 
2AF4 5U4 6AU8 6827 617 6Y6G 7X7 12CN5 
21N4 SUS 6AVSGT 6C4 6K6GT 7A4/XXL 794 1204 
2C YS SV4G 6AV6 6C86 6K7 7AS 724 1295 

3A4 SV6GT 6AW8 6CD6G 6117 7A6 12A8 12K7 
3A5 5X1 6AX4GT 6CF6 607 7A7 12485 12L6 

3AL5 593 6AXSGT 6C G7 654 768 I2A05 8207 

ISSA7 36 

12517 38 

12SK7 39/44 

125N7GT 41 

12507 42 

12V6GT 43 

12W6GT 45 

12X4 50AS 
14A7/1287 SOIS 
1416 SOCS 

1407 5016 

19 

I 9AU4GT 
19BG6G 
1916 
1918 
24A 
2SZ6GT 
26 
27 
35 
3565 
3585 
35C5 
35W4 
3525 

56 

S7 

58 
71A 
7s 

76 

77 

78 

80 

84/624 
11723 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New" Allied A -1 Tubes Brand New 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded 
immediately when dud is returned prepaid. Aluminized tubes - $4.00 
extra. 
Picture tubes shipped only to continental USA and Canada - All tubes 
F.O.B. Harrison, N. J. 

10194 799 
17194 1049 
148/b4 11 99 

16104 1609 
16094 1219 
16414 16 09 

16096 12 19 

16194 1110 
u 19 
11 99 

17A194 1549 

17894 1349 

17CP4 1699 
17494 1719 
17194 1699 
17194 1610 
17094 1389 
17194 1699 

SENSATIONAL 
$100,000 GIVE -AWAY 

We Want 100.000 90W CO5 

tomers by 
order 

1st. For 

every new 
rder of 

525 or 

more eceived by that date, 

we rill send you o criSP, 

neW dollar bill. 

ATTENTION QUANTITY USERS! 

19194 le 19 
200.4 1589 
20094 1589 

±0094 
1789 

.1114 I149 
2,114 1879 

214114 18711 2094 1839 
21404 1799 21194 1139 
71104 1879 211114 2239 
211114 1179 21794 1139 
2141494 1749 21W941749 
2094 1729 21194 1749 

FREE 

FUSE 
CLIP 

Sent Wirh An Order Of $5y Or 6.__ 

]1794 1879 
21294 1/49 
24.94 3949 
2404 27 79 

24094 29 79 

For any 
used or 

factory second tube! 
a Y7YIéT1l TIT/ 011111r% 

GUARANTEE 
r- ODIy TRU-VAC guarantees, 

to replace free any tube. 

r which becomes defective in' ,, r use within one year of'- 

C_ date of purchase. 

Big Discounts Are Yours ... Call or Write For Our 1000 Tube "Private 
Label" Special! Attention Branding Dept. MGR. 

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 

TRU -VAC" PAYS YOUR POSTAGE 
On orders of $5 or more in U.S.A. and Territories. Send approximate 
postage on Canadian and foreign orders. Any order less than $5 
requires 25c handling charge. Send 25% on C.O.D.'s. All orders subject 
to prior sole. 

Complying with Federal regulations, the following statement appears 
in all Tru -Vac advertising: Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 

TRUV 
Harrison Avenue Box 107 Harrison, New Jersey 

HUmboldt 4 -9770 

July, 1959 

USED TV 

714°:: 6 
whenRYI TR o °Nw2 LES 

17,E 16 
19, 

20" 2/' 
A// sets zh' breoka"e 'PPed in 

$29 
$37 

$45 
$59 

5e9 shipped cartons $7 ^enrol s shi rons 0 
Morrison, 

New 
Jersey. Co^odo 

express 
conti- 

j70 

0 6 REE F, 

B ONV9 
RABBIT 

EARS FREE with each 
Value 

set Purchased 

Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU -VAC0. 

Electric Company 
Visit Our Huge Testing Dept. In The Heart 

Of Harrison, N. J.'s Electronics Industry 
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SPECIAL SALE 
BRAND NEW MOBILE DYNAMOTORS 

MADE BY EICOR -SMALL SIZE 

Cont. Duty. 
Volts. 

250 MII. Int. Duty 
@AtpG 

Input 12V. Output 440V. 200M. Cont. 
Duty. 300 MII. Int. Duty t e7J 

POWER TRANSFORMER 
Pri. 110V. 60 Cy. See. 300.0 -300 V. 125 Ma. 
12 Volt CT NO 3 Amps; 12 Volts a 
SV 0 2 Amps /Replacement Trans,. for 5250 , BC 342 Rec. (also for 24V. Use) ....eo J 
Pri. 115V. Sees. 320- 0 -320V. a 150 02.95 
Ma. SV. n 2 Amos 6.3V. 10 3 Amps.. V 
Pri. 115 
250 Ma. SV. 

2301/. 
0 3 Amps. 6.3V 

450-0.450 
8 Amos 55.95 

Write $0v quantify prices 

FILAMENT TRANSFORMERS 
Prim. 115V. 60 cy. Sn. 6.3V. P 20 53.50 Amps. H.4. /,' x W -4" x 0- 31/2'... .ea 
Primary 110V. 60 cy. Sec. SV. 

forr $7.50.... 10.00... Small 
Each 53 95 2 

Pri. lis V. or 230 V. 60 cy.:ee. 6.3 V. C 
1 .50 W s amps.. J 

Primary 110 voit 80 cycle. Secondary 

VA :1;1e' ?or Apair Of SSOBOt be:nawauon. $3.95 

CHOKE -FULLY CASED 
6 HENRY 160 Mil 51.50 
S HENRY 0 200 MR 1.93 
S HENRY 0 250 Ma 2.25 

12 HENRY SOO Mil 899 
HENRY 900 Mil 12.95 

G HENRY 600 Mil .95 
CROSSOVER OIL CAPACITORS 

50 MID.. 125V. AC.... $2.50 S for 511.00 

BRAND NEW OIL CONDENSERS 
2 MID 600 VDC .50 
3 MID 600 VDC .6J MID 600 VDC .75 
s MFD coo VDC .80 

MFO eon VDC .85 
8 MID COO VDC .95 

10 MVO 600 VDC 1.19 
12 MFD 600 VDC 1.30 
3x8 124 MFO) 

000 VDC 2.50 
1 MID 1000 VDC .60 
2 MID 1000 VD,: .85 
4 MID 1000 VDC 1.39 
B MFD 1000 VDC 1.95 

10 MFD 1000 VDC 2.50 
12 MID 1000 VDC 2.95 
15 MEO 1000 WIC 3.50 

1 MID 1200 VDC .45 
1 MFD 1500 VDC .78 
2 MFD 1500 VDC 1.10 

I MID 2000 VDC .85 
2 MID 2000 VDC 1.50 

MID 201)0 VDC 3.30 
6 MID 2000 VDC 4.95 
8 MID 2000 VDC 5.95 
2 MID 2500 VDC 2.50 
1 MID 3000 VDC 1.85 
2 MID 000 VDC 3.50 

MID 3000 VDC 6.95 
1 MID 4000 VDC 3.25 
2 MFD 4000 VDC 6.25 
3 MID 4000 VDC 8.95 
t MID 7500 VDC 6.99 

.5 MID 7500 VDC 2.99 
1 NIFD 12.500 19.95 
2 MID 12,5110 " 32.50 
1 MFD 15.0011 "34.50 

.02 MID 15.000 " 3.30 
1 MID 25,000 " 49.50 

MID 330 AC. .85 
10 MID 330 AC. 1.99 
SO MID 330 AC. .90 

REDMOND BLOWER 
110V. 60 cyc..3 Amp. 1600 Rpm. 31" $1.95 Blower heel -Outlet 2" Diameter...a F 

2 for 519.00 
SIGMA 5F RELAY 

16.000 ohm in dual 8.000 ohm coils. SPOT 
adjustable situer contacts and armature tension. 
Operates on 500 Microamperes or 

Ea. $3.95 
Write for quantity pole.; 

RELAYS 
$1.35 Allied sew, 120 V. AC. DPST n a 

Allied 110V. AC PDT 10 amp 
contacts eically Sealed Relay Cou 1102 AC 

$ . 150 60 cy SPOT Contact* S Amps ea J 
e, $2.50 

6 Volt DC DPOT ICI 99c 
12 Volt OPDT DC Relay ea. $1.35 
SIGMA type 22RJC 8,000 ohms. $2.49 SPDT. small sealed relay 
Sealed Relay. SPOT, 6,000 ohm $1.95 mil 
relay, 

e. iel.y'cendel:',il.. 10f s59. eem,$1.1U .. nnsiU.Hr 2 male. lo ror ss.as. ea 

MINIATURE MICROAMMETER 
11 Square 0.100 Micro. Suitable for grid ain- 

field strength, s meter. 
e $3.95 A BARGAIN AT 

11 Square. 
ea $2.95 

PANEL METERS 
G.E., WESTINGHOUSE. W.E., SIMPSON. etc. 

2" METERS o -l0 MII DC 3 95 
0 -SO Were 10 -S 0 -SO MII DC 3 93 

sc 4 95 0 -100 Mil DC ....3.95 
0 -300 Mil DC 2.95 0 -150 Mil DC 3 95 
0 -10 Amps DC ...2.95 0.12 Volts AC....3.95 
0 -20 Volts DC . 2.95 0 -15 Volts AC ...3.95 
19-36 Volts DC...1.99 0.800 Volte DC ....50 
0.150 V. AC 3 49 0 -2.5 KV DC S 90 0.3 Amps RE .2.95 0 -3.5 KV DC 7 SO 

3" METERS 0.4 KV DC 7 50 Hlli S meter Running Time Meter. 
calib. 51 -59 to 50nó 0- 9.999.9 hrs. 110V. 
above 53.95 60 ey 9 SO 

MISCELLANEOUS SPECIALS 
SPERTI VACUUM SWITCH. CYS24103 Replace. 
ment in Antenna Unit ART13. 

NEW. BOXED ea. 52.95 
N.E. 51 NEON LAMPS. Box of 10 a. SI.00 
36 OHM SO Watt Sion. Nan- Ind.Re.. e.60e e 

2 for S1.ÓÓ 
3 -12 MMF Erie Ceramic Trimmer .........21* 
Murdock Headphones -BRAND NEW 10,000 ohm epat Phone a. 52.9Rlcemê e /soon. core stndardd 

Headsets 35* 
UTC OUNCER TRANS. Pri. 100 chin. 
Sec. Se 125,000 ohm. mike for ike 590 or phone patch -a for 51.00 .5 
CUTLER. TOGGLE SWITCH 

ea. 290 SPOT 1574291 for $1.00 e 

Write for quantity prices on all special items 
II merchandise sold on a 10 day money back guarantee basis 

rein. Order 53.00 -25ero wan Order- F.O.B. New Then 
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66 W. Broadway, New York 7, N. Y., WO -2 -5439) 
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THE RADIO AMATEUR'S HAND- 
BOOK" by ARRL Staff. Published by 
The American Radio Relay League, 
West Hartford. Conn. 58-i pages plus 
tube data and catalogue sections. Price 
$3.50 in continental U. S., $4.00 in U. S. 
Possessions and Canada, $4.50 else- 
where. 36th Edition. 

This most recent edition of the ama- 
teur's "bible" is a new and expanded 
version of a volume which has been the 
ham standby since 1926. 

The sections on the theory of radio 
communications have been brought up- 
to -date and the material on equipment 
construction features new designs in 
all categories. Receiver circuits for 
both beginners and advanced hams are 
provided along with transmitters for 
every band and power level open to 
hams. The sections on sideband and 
radioteletype have been expanded while 
the theory and practice of mobile radio 
equipment receives comprehensive cov- 
erage, including the fundamentals of 
transistor power supplies. 

The tube section, which is one of the 
most useful and comprehensive fea- 
tures of the Handbook, has been com- 
pletely revised and brought up to date. 
As usual, the volume carries a large 
catalogue section featuring commer- 
cially built equipment of particular in- 
terest to the radio amateur. 

"ELEMENTS OF RADIO" by Abraham 
Marcus & William Marcus. Published 
by Prentice -Hall, Inc., Englewood 
Cliffs, N. J. 653 pages. Price $7.00. 
Fourth Edition. 

Those of us who cut our "electronic 
teeth" on Marcus are a bit startled to 
realize that this venerable volume has 
been around since 1943 and is still go- 
ing strong. A whole new generation of 
students and do- it- yourselfers can 
tackle basic radio theory via this up -to- 
date and attractively presented text. 

The authors feel that since the equip- 
ment most familiar to the student is 
the receiver, any discussion of radio 
theory should start with such gear. 
After a brief discussion of the history 
of communications, wave motion, and 
light, heat, and radio waves, the text 
launches into an analysis of a simple 
crystal receiver. The discussion then 
progresses in orderly fashion to cover- 
age of receiver circuitry and winds up 
with comprehensive analysis of the 
superhet and modern radio receivers. 

The second part of the text covers 
electrical theory, transmitters, and 
more advanced aspects of radio. There 
is nothing particularly intimidating 
about this material and if the student 
has worked through the first section 
methodically and with comprehension 

there is no reason why the subject mat- 
ter of the second part shouldn't be as 
easily assimilated. 

Questions and problems are append- 
ed to each chapter and a complete pro- 
gram of classroom demonstrations is 
outlined at the end of the text. Data 
which the student will require is 
grouped together in an appendix for 
ready reference. 

The text material is lavishly illus- 
trated with line drawings, schematics, 
graphs, photographs, and other aids to 
understanding. In this reviewer's opin- 
ion this volume should be ideal for 
either classroom use or as a home - 
study text for the student "going-it- 
alone." 

"MAN'S WORLD OF SOUND" by 
John R. Pierce & Edward E. David, Jr. 
Published by Doubleday & Company, 
Inc., Garden City, N. Y. 278 pages. 
Price $5.00. 

Serious students of sound and its 
reproduction will be fascinated by this 
treatment by two well -known Bell 
Telephone Labs engineers. Besides con- 
veying a great deal of information on 
a vital subject, this volume could well 
serve as a model for engineers in writ- 
ing for the layman. There is no con- 
descension- implied or overt -but the 
subject comes through "loud and 
clear." Perhaps the informality of the 
first -person style contributes to the 
rapport between writers and reader, 
but we choose to believe that it is 
simply a case of the authors knowing 
how to write about technical subjects. 

This is not a "hi -fi" book in the 
ordinary sense but covers the produc- 
tion and reception of sound- irrespec- 
tive of source. Both human and me- 
chanical sound sources are discussed, 
along with the "equipment" involved. 

We believe that anyone- profession- 
al or lay -who is connected with sound 
in any way (which would seem to in- 
clude all mankind) will find this text 
both instructive and enlightening. If 
you are looking for a guide to selecting 
hi -fi components for your home music 
system -this book is not for you, but 
if your sense of hearing is sophisticated 
and a constant source of delight -these 
two "guides" will prove exciting com- 
panions for an exploration of "Man's 
World of Sound." 

"FUNDAMENTALS OF HIGH FIDEL- 
ITY" by Herman Burstein. Published 
by John F. Rider Publisher, Inc., New 
York. 131 pages. Price $2.95. Soft cover. 

Although the author has written this 
book for the layman without technical 
knowledge of electronics and audio, 
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this is not just a glorified "catalogue" 
of equipment comprising a "hi -fi" sys- 
tem. 

While commercial units are well 
represented in this lavishly illustrated 
text, the emphasis is on providing the 
reader with a fundamental under- 
standing of the art. The text is divided 
into nine chapters which cover the con- 
tents of a hi -fi system; the meaning 
and significance of the decibel; fre- 
quency response, distortion, and noise; 
the original sound and the playback 
system; program sources and the lis- 
tener; matching high -fidelity compo- 
nents; loudness compensation; equal- 
ization; and impedance. 

A careful perusal of the text should 
enable the reader to purchase, match, 
and operate components properly and 
discuss high -fidelity sound reproduc- 
tion intelligently with other audio- 
philes, technicians, and audio sales 
personnel. Most readers of this maga- 
zine are thoroughly familiar with the 
author's style. 

The lavish use of schematics, graphs, 
line drawings, and photographs helps 
to convey the meaning of the material 
under discussion. 

"RADIO ENGINEERING HAND- 
BOOK" edited by Keith Henney. Pub- 
lished by McGraw -Hill Book Co., New 
York. 1800 pages. Price $25. Fifth Edi- 
tion. 

The "Henney Handbook" has always 
had a well- deserved excellent reputa- 
tion because of its optimum mixture of 
theory and practice. This latest edition 
of the handbook certainly lives up to 
that reputation and, at the same time, 
brings the coverage right up -to -date. 
As evidence of the amount of new ma- 
terial that has been added, this latest 
edition is fully one and a half times 
larger than its predecessor volume. In 
it a staff of experts has provided valu- 
able information on every major 
branch of radio. Communications, 
broadcasting, television, navigation 
aids, facsimile, aircraft radio, and even 
wire telephony and telegraphy are 
covered. New chapters have been 
added on semiconductor diodes, tran- 
sistors, non -linear circuits, high -fre- 
quency measurements, and radio trans- 
mitters. 

The handbook is designed to meet 
the needs of advanced students and 
technicians as well as practicing en- 
gineers. In addition to providing a 
wealth of descriptive information, the 
book has hundreds of charts, tables, 
circuit arrangements, and schematic 
diagrams of practical equipment. Em- 
phasis is on modern working practice, 
final formulas, dimensions, and usable 
circuits. Enough fundamental theory 
is given to aid in applying the practical 
material. The book is to be highly 
recommended because of its wide scope 
and excellent coverage. -30- 
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NEW COURSE COVERS EVERYTHING IN TV 
Let these course -lessons take you into TV servicing the 

easy way. The very first lesson of this sensational course 
tells how to do simple repairs. You can start earning money 
immediately. Second lesson tells you what is wrong by just 
looking at the picture -no Instruments used. Lesson 4 has 
32 large, 81,401. pages and 28 helpful illustrations on an- 
tennas. Also 12 full lessons on trouble -shooting, alignment. 
UHF, test equipment, picture analysis, and all types of new 
circuits. Greatest training value, only $3, postpaid. 

With this new course you will find yourself doing TV re- 
pairs in minutes -instantly finding faults. Most amazing 
bargain, on par with Supreme famous service manuals. 
You are Invited to examine. Send no -risk coupon. 

$195 
LIST PRICE 

ELECTRO- MAGNETIC 

SET COUPLER 
WIZARD 300* 

BRILLIANT RECEPTION ON AT LEAST 
20 1V FM SETS INCLUDING COLOR 

FROM ONE ANTENNA 
WITHOUT AMPLIFICATION 

IN NORMAL SIGNAL AREAS 

SLIDES 
APART 

EASY TO INSTALL 

r 1 

SLIDES 
TOGETHER 

CONNECT 
TO SET 

CONTACT YOUR DISTRIBUTOR OR WRITE. 

CHARLES 
ENGINEERING, INC. 

6053 MELROSE AVENUE 
LOS ANGELES. CALIFORNIA 

Amazing Bargain Offer 
New TELEVISION COURSE only $3 

Companion RADIO Training, complete $2.50 
"TELEVISION SERVICING COURSE" 

Here Is your complete training in modern 
television servicing. Amazing value at only $3, 
full price. These new lessons cover every fact, 
adjustment, and repair of all types and makes 
of TV sets. Large in size, In scope, just like 
correspondence courses selling for over $200.00. 
Our amazing offer permits you to obtain the 
course complete for only $3, nothing else to pay. 

SIMPLIFIED TV TRAINING 
New, easy -to- follow, well illustrated 14 lessons 

on circuits, picture faults, adjustments, short 
cuts. about UHF, alignment, antenna problems, 
trouble -shooting, service hints, how to use test 
equipment. Many large practical sections pre- 
pared by leading manufacturers. Recently i published. Send trial coupon right now. 
Your special price. Complete, only 

"RADIO SERVICING COURSE" 
Practical ltuw-nnie ill teach 

YOU how to repair all radio sei s taster and 
better. Newly reprinted 22 lessons cover all 
topics just like other correspondence courses 
selling for hundreds of dollars. Our amaz- 
ing offer permits you to get the course 
complete for only $2.50, nothing else to 
pa, l'.r thi. triiniuc to pet ahead in 
. , to TV work. 

HOW TO USE INSTRUMENTS 
at are easy to follow and 
r fobs. Weil illustrated 

,lpnamt. circuits. alignment, 
V.11., audW 1, t ran. i. lors, and every nthrr topic 
needed to he an expert in radio servicing. In- 
cludes t muhte shoat ing hints. senice short mils, 
new developments. self -test questions. 
l'se on trial at our risk. All lessons, S 
In large manual form, plus material 
L .rihrd. i._n,afl .m1> 

50 

Ju t Out RADIO and TV Manuals 

Innf-OkanN.ríd 

1959 -- 
Television 

Your rumplcie, bst puu 

r 
e for all twe led 

RADIO and TV dlagrants and all srn icing 
data. 51ost amazing values. Only $2 to $3 per 
large volume. Every Radio manual contains 
large schematics, all needed alignment tacts. 
parts utilized, voltage values, printed-board 
Hews. trimmers. dial stringing, and many 
repair hints. Each TV volume Is a practical 
treatise on seniring a full Seat's sets. with 
giant -shit- diagrams. waveforms, hints, align- 
ment and voltage charts. production changes. 
Sec coupon at right for complete list of 
thc.r lulu-prim! Supreme RADIO and TV 
Manuals. Act today to get ahead. ay 

Supreme Publications 
Sold by All Leading Parts Jobbers 

July, 1959 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS 1760 Balsam Rd., Highland Park, ILL. 

* 1:,1,11 today TV and Radio manuals checked F het' 
and at left. Satl..tnruon guaranteed or money- h:.eh. 

0 New Television Servicing Course, complete.... $3. 
0 Radio Servicing Course I all 22 lessons,. .$2.50 
E 1959 Television Manual. $3. O 1958 TV, $3. 
E Early 1957 TV, $3. 0 Additional 1957 TV. $3. 
0 1956 TV Manual, $3. O Additional 1955 TV. 53. 
0 Early 1955. $3. 0 1954 TV, S3. 0 1953 TV, 83. 
0 1952 TV, S3. 0 1951 TV, $3. 0 1949 TV. $3. 
O 1948 TV. $3. O 1957.58 RCA TV Manual. $1.50 

O 1 am enclosing $ Send Post Phu,- 

0 Send C.O.D. I um enclosing S deposit. 

7 1959 Popular RADIO 
t7 1958 Diagram Manuals 
O 
O 1956. 

Ìeaeh only 50 
O 1955 Radio Manual, only $2 

O 1951 
O 1959 
0 1952 n 1951 

O 1950 
O 1919 

O 1948 
O 1947 
0 1946 
O 1942 $ 
O 1911 
O 1940 ` EACH Name: 
O 1926 -1938 Manual. $2.50 

Radio and TV Master Indes, 25t - Address: 

These annual 
RADIO volumes 
specially Priced 

at only 5 50 
each.... 2- 
THIS GROUP 

ONLY 
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The One You've 
Been Waiting For! 

CITIZENS BAND 

TRANSCEIVER 
27 MC Two -Way 

immediately available 

Sure way to more service 
calls and increased profits 
from your business. 

Time -saver for farmers and 
ranchers. 

Delightful companion for 
sportsmen. 

IN KIT FORM 
MODEL 1000 DK 

All parts and complete, simple, easy - 
to- follow instruc- $ 995 lions 

Factory Wired & Tested 
Ready for you to 
start using imme- 
diately $8995 

Simple To Operate 
Easy To License 

5 watts input. Crystal controlled 
.005% tolerance. Super -het re- 
ceiver with RF Amp. 

Built of finest parts money can 
buy. Universal -6, 12 -1 I 7 op- 
eration. 

Meets or exceeds all F.C.C. reg- 
ulations. 

-PAYS FOR ITSELF- 

Cash orders shipped prepaid. Send 
I5% deposit on C.O.D. orders. 

CHICKASHA 

ELECTRONICS 
INC. 

828 Choctaw Avenue 
Chickasha, Oklahoma 

120 

London -Scott 
Stereo Cartridge and Arm 

WE HAVE just completed an analysis of 
the Scott 1000 integrated stereo cartridge 

and arm assembly. This particular unit is a 
London design imported from England by 
Scott. Our tests show that the response of 
this cartridge is extremely smooth from 100 

cps to 10,000 cps. The low end below 100 

cps has a rising characteristic, being up 
about 6.5 db at 30 cps. This is a result of 
tone -arm resonance which obviously peaks 
below 30 cps. This might not be a disad- 
vantage if you require some bass boost for 
the very low frequencies. 

Above 10,000 cps the left channel is sub- 
stantially flat out to 15,000 cps, the limit of 
our tests. The right channel, however, shows 
a boost of 10 db at 13,000 cps and then 
drops off rapidly to zero reference level at 
15,000 cps. None of the early cartridges of 
other manufacturers that we have checked 
have exhibited this peak. However, we have 
encountered it in several cartridges that we 
have checked more recently. 

This particular peak occurs only when we 
use the Westrex lA test record. We have 
tried the Scott cartridge and arm on many 
other test records and found the response 
very smooth out to beyond 15,000 cps. We 
could have just as well reported these re- 
sults using the other test records, but since 
the industry as a whole, and we ourselves, 
have been using the Westrex record for test 
purposes, we felt that it would be unfair to 
change in mid- stream. Some feel that it is 
the vinyl material of the record that is caus- 
ing a resonance. Others feel that the 78 rpm 
speed at which it is operated is the cause. 
Further, we found that this peak, which is 

accompanied by distortion, appears only 
when measuring the cartridge output direct- 
ly. We found that when connecting the Scott 
pickup into a Madison -Fielding preamplifier 
and then taking measurements simultaneous- 
ly at the cartridge and at the output of the 
audio system, the peak disappears com- 
pletely. It was obvious that the added ca- 
pacitive load which the preamplifier pre- 
sented eliminated the resonance effect. We 
also found that by adding from 500 to 750 

µµf. capacitance when measuring directly at 
the cartridge provided the same results. 
Whether adding capacitance is the final 
answer, we aren't sure. Why would the 
resonance occur on one channel and not on 
the other? 

We do know this -when the Scott car- 
tridge is connected to a hi -fi system for nor- 
mal operation, the peak and its accompany- 
ing distortion are completely eliminated. In 
checking with Scott, we found that many in- 
stallations of the cartridge include a six -foot 
shielded cable to the preamplifier in addition 
to the three- or four -foot cable that is sup- 
plied with the arm and cartridge assembly. 
This is one cartridge where the added capaci- 
tance of a long cable proves to be an ad- 
vantage. This is not necessarily true for car- 
tridges of other brands. A lot of them should 
not be used with long cables or they will 
suffer a severe loss of highs. 

ELECTRONIC4wowa.D 

-vJ LAB TESTED 

Stylus pressure is adjusted to 3.5 grams 
and the cartridge should be terminated in 
a load resistance of 47,000 ohms. The out- 
put is approximately .006 volt (at a recorded 
velocity of 5 cm. /sec.) and the channel sepa- 
ration at 1000 cps is 20 db for the right chan- 
nel and 23 db for the left. 

No doubt almost all ardent devotees of 
high -fidelity reproduction have read product 
analyses in other publications that are based 
solely on listening tests. Under certain con- 
ditions the only satisfactory testing method 
is to judge products in this manner. How- 
ever, it has been our greatest hope to elimi- 
nate personal opinions based solely on such 
analyses and devote our attention to a more 
scientific approach to the problem. This, we 

feel, would eliminate any biased opinions that 
a reviewer might have and would provide a 

more accurate analysis which could be more 
helpful in comparing performances of high - 
fidelity components. We do not have much of 
a problem in following this approach when we 

analyze preamplifiers, power amplifiers, cross- 
over networks, and similar circuit -type 
products. However, when it comes to such 

products as cartridges and speakers, the more 
scientific testing procedures are quite com- 
plex and there is a lack of agreement on 

methods and standards. In these two par- 
ticular cases, such listening techniques must 
play an important part. It is just like the 
proverbial problem of choosing the prettiest 
girl -there are so many opinions that one can 

simply say "every man for himself." 
Listening tests proved beyond doubt that 

this new Scott cartridge provided the smooth, 

clean response that is inherent in top -quality 
cartridges. We had no problem in tracking 
loud passages or when playing monophonic 
records. The cartridge can only be used with 
the arm supplied by Scott and it is sold as an 

integrated system at a price of $89.95. 

Manufacturer's Comments: Measurement 
of a wide -range stereo pickup is complicated 
by the fact that many test records have dis- 
tortion. In the London -Scott pickup the high - 
frequency resonance is at 26,000 cycles or 
higher -considerably above the normal range 
of operation. However, if for any reason the 
test record has second -harmonic distortion at 
1.3,000 cycles, this will show up on vacuum - 
tube voltmeter tests as a peak at this lower 
frequency. If the output of the pickup is 

analyzed under the circumstances, however, it 
will be found to consist entirely of distortion 
components from the record. 

This is proved by the fact that connection 
of a preamplifier, a cable, or any other device 
having sufficient capacitance to reduce the 
output at 26,000 cycles eliminates the 13,000 
cycle "peak" while actually not affecting the 
response at other frequencies as, for instance, 
15,000 cycles. It is our belief, therefore, that 
the effects observed by the reviewer are 
dependent upon the test record used and do 
not indicate any actual peaks in the pickup 
response at that particular frequency -in fact, 
they prove that the response is considerably 
wider than customarily found in high -grade 
phonograph pickups, extending nearly an oc- 
tave higher. 

ELECTRONICS WORLD 
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1 AIRBORNE RADAR INDI- 
CATOR ID- 93 /APG -13 

Me. 

I , cr al. 
M 

:1 c1 

- alien. Controls:. Hs. tao. 

-i. 
teal. Ip. Posas. SIards 

+3_ e '.I ke. Amp. Recelver l'ardu 
7 

R i¡:1A(e. 
VR1os used: 11.05 \2X2 

. -- RY.GT d 'idnrb ,Ve tube t, pe -ID J :1111'l. Stmie by r.E. Supplied 
en R a tube. and visor. RAND 

'e.. re 

NEW. OUR LOW PRICE $22150 

MN26Y BENDIX DIRECTION FINDER 
150.325 Kc: 325.695 Kc: 3.4.7 Mc. Complete with 
tubes. motor. $26.95 ERANO NEW r BENDIX DIRECTION FINDER 

i 
IFor commercial navigation on boats and planes. 150. I 

1500 Kc. I M\ 20C Receiver,. u ate d. with 12 tubes $18.95 I M\ -20 C Rota 12 Tubes, BRAND NEW 527.50 
MN52 AzimuthhlContt of Box..... 4.25 I 

All necessary accessories for above In stock. L---------- - - --89 
LORAN R -65 /APN -9 RECEIVER 

_ 

a 

',, 
- r I 

i :' 'j .'sa 

& INDICATOR 
Used in ships and a rcr:'lat. , DeterMino pmitinn 1by - 

tlio signais rate kwit - 
twitters. Accurate with- 

to I% 
and 

distance. Coco puree with 
tubes and crystal. Etc. used. 
Value $1200.00. 

$19 
50 

Our Prier .7r 

MOBILE -MARINE DYNAMOTOR..'. -'9-7.-7- 
t 12V DC. Output: 625 v 

DC 225 Ma, for press -top- 
ta k 

`p 

OUR LOIW 
14 

g$6.45 u4to. 
:. 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DA -19 -A 281/ 11A 400V .400A $4.99 56.75 
DM -28 28V 224V .07A 2.75 4.75 
DM -32A 28V 1.1A 2S0V .05A 2.45 4.45 
DM -3M 28V SA 575V.16A 

28V 7A 54011.25A 1.95 3.75 
DM- 34012V 2A 220V.080A 4.155 
DM -53A 28V 1.4A 22011 .080A 3.75 5.45 
PE -73C 28V 20A 1000V .350A 7.95 10.50 
PE-16 28V 1.25A 250V .050A 2.75 4.95 

IC 5OOM MIKE M- 33/Á1C. Low Impedance. With 
mounting bracket for attachment to headsets. A REAL 
VALUE at 53 we 

IC HANDMINE. with Press- to.talk" Switch 
handle curd and plug-BRAND NEW. only 

2 
.93 

DYNAMIC HANDMIKE. aircraft, made by Telephonln rp 
Press to talk switch on mike. BRAND NEW 

Hi -FI DYNAMIC HEADSET with Cushions 
Freq. Range: 40 -14000 CPS. No Distortion. $7.65 BRAND NEW Y 

h Su 
MICROPHONES Excellent 

Model Description Used NEW 
T -17 ...Carbon Hand Mike....54.75... 56.95 I 
T -30 ...Carbon Throat Mike.. .34... .74 
T -45 ...Army and Navy Lip Mike 1.25 I 
T -24 ...Carbon Mike 5.95 
TS -9 ... Handset 3.88 I 
RS -38 ..Navy Type 

HEADPHONES 
Model Description Used NEW 
HS -23 ..High Impedance 52.19...94.85 I 
HS -33 ..Low Impedance 2.89... 4.85 I HS -30 ..Low Imp. (featherwt.) 1.15... 1.99 Rae /U .High Imp. (2 units) 3.78... 7.95 I ICS-800 ohm Low Impedance 
HEADSETS. BRAND NEW, PER PAIR $3.25 I 
CD -307A Corda, with PL5S plug and JK28 
Jack 
Earphone Cushions for above -pair 0 .50 

Excellent BRAND I 

P 
REMOTE CONTROL RM -52 

Direct remote control for dio equipment. 
Uses flashlight Batts. Provides tilas for Microphone and laeb,ne to headset. HI Or O I^, Imp.. Mike and Phone Jacks. Makes good phone path milt. $2.49 BRAND NEW 

PL -5 
Pilfer 
PILTER 

PLB 

MIDGET FAN MOTOR 
lair- square x 2- long. 4k- shaft extends 
Me. 10,000 RPM. 24V DC. $2.19 
Input. Complete with fan tif i 

79e 
52.48 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

3 
1- 18/188 x 2 %n8 Uses Standard dard Elec- 
trolyte Only 52.89 

2 VOLT BATTERY "PACKAGE" 
dr 1 -2V. 20 Amp. Hr. Willard storage Battery 92.79 

I -2v. 7 prong Synchronous Plugm VI brator 1.49 
I --Quart Bottle Electrolyte (for 2 coital 2.4S 

ALL BRAND NEWT 1tá.45 Combination Price tD 

SCHEMATIC DIAGRAMS on°`eh ;n ;2;e, .amp "t. 650 
SEND.F FREI CATALOG. many more Wonderful Sur. plus 

July. 1959 

FM TRANSMITTER- . -. 

RECEIVER 
CI 

° we a. 
AN -1. 420 to 1. 51 Air- L7 :a; S craft Radio a!tim.l.r equip- - a 4141a 

Tubes: .1-055. 3- 
1.2,17. 4- 12.''117. 2- 1210:. 1- YR150. Complete with all tills, ii I 58,95 Pow 27 V 1 BRAND NEW 
....o sal R'. 51.00 

BC -929 3 -INCH SCOPE 

, k 1;.. 
2 ':: \7 2-0116. 1-0X5. 1-666. 
t -2X2. 3011 (lt Tube. Voltage If- G req. 11. -.V 4un cy. and 24V C.,m 

g: a P I n.çä won wben, axes $9.95 
A BRAND NEW .... 

A., onion, iu.trulimn. roof Ilov do 

SCR -522 2 -METER RIG1 
Terri. VHF Transmitter -receiver. 100.156 Mc. 

a r' ,]P1.. Xtalcontrolled. Amplitude modulated 
going Eclete utl iSCR -622 Transmitter-Receiver, 

They're 
omp wÌ al IS 

tubes. top 
COMBINATION 

and metal case. 
Special $82.82 

Receiver only, its all tubes 519.10 
Transmitter Only. with all tubes 522.25 
Accessories for above available. 

BC -733 VHF 10 -TUBE AIRCRAFT RECEIVER. 
6- channel Mel control. Freq. 108.3 to 110.3 
Mc. Dual filter range. Easily converted for 
tracking Sputniks! $1'.95 Exc. used I. .lJ 
BRAND NEW 59.95 
Dynamotor for above 12 or 24 V. -New $5.95 
AN /ARN -SA AIRCRAFT RECEIVER. 11 tube 
superhet, 3- crystal control UHF for static-free 
reception. $18.95 Exc. used with tubes 
BRAND NEW 519.95 

ASB -5 'SCOPE INDICATOR 
BRAND NEW. includ- 
i g all tubes. together ` \ r. - with 5BP1 Scope 

in Navy Aircraft Tube. Originally used 

RADAR 
Easily converted for 
AC perat ion. 

'1 C/ VALUE $250.001 

. PRICE 
OUR 

W $ 1 5.95 

! 

ARC -5/R28 RECEIVER 
<i per. 1 . I to 156 Mc lo 

a ,, I chain.,. mold.. $24.45 will. Iii Tubes. BRAND NEW 
110V AC Power Sup. Kit for above 59.75 

ARC- 5/T -23 TRANSMITTER 
100.150 Me Includes 2 -832A. 2 -1625 $.5f 

Y 
1,50 

Tubes. BRAND NEW 
SPECIAL Limited quantity ARC -5/723 Emitters. 
OFFERI ellentiUsed I... i bes...... 55.95 

MD -7 MODULATOR for T -23, complete with 
. ii .lV 4 tubes. LIKE NEW $995 

ARC -5 MARINE RECEIVER- TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 31 516.951 Me BRAND NEW with 6 tubes 

Navy Type Comm. Transmitter 2.1-3 I $ 1 

Me BMHD NEW with 4 tubes and Xtal 11áe45 
MODULATOR for above. n.w with 1á5w 55.95 

EO 
1-A 

l-c ä:3 
Determine exact 
plane. Indicator 
and ,stain 
INDICATOR 

4, I complete 

- LORAN APN -4 
FINE QUALITY 

kV NAVIGATIONAL EQUIPMENT 
geographic position .I nu boat 
andTreceiver complete with` alt tubes 

with tube.. Esc. used $42x50 
Reeeiver- Indicator as above. BRAND NEW..559.50 
Complete KR of Accessories for Above PP -2.1n In- 

ner. Set of Plug.. Visor for Indir:ot ̂ -. $49.50 
Operation Manual. ALL BRAND NEW 

..y:ï 
Y. 

it 

i4 i s 
LORAN APN'4 

OSCILLOSCOPE 
Easily Converted for use 
al TV servce bench. 

Completely Assembled 
LIKE NEW! Sunni 1 with 

Scope. n- scoo tap $14.95 -f'i't pen 
Prm.d Nrw 519.50 

,g 

, 

' 

AC POWER SUPPLY FOR BC603, 683 
Interchangeable, replaces dynamotor. Has OnOB 
Switch. NO RECVR. CHANCE NEEDED. Provides 
220VDC C 80 Ma. 24VAC @ 2 Amps. $8.45 

t7 Complete kit. with easy instructions... t0 
Wired .. 510.49 
Complete 240 -page Technical Manual for BC -603, 

$2.95 
90559 Vibra tor Power Supply. exc. used 56.95 Brand New 59.95 Plea. include ' 290 D Deposit with Order- Balance C.O.D. 
SOI Handling Charges all order. under 15.00. All 
dshipments 

1.0.e. Our Warehouse. N.Y.C. All erchan M 
dise subject to Prior Sale and Price Change. 

G & G Radio Supply Co. 
Telephone: CO 7 -4605 

51 Vesey St.. New York 7, N. Y. 

AN /ART -I3 100 -WATT XMTR 

'' -= nß 1 

1 +MI_RRI IV 
11 CHANNELS $Q,50 200 -1500 Kc 67 
2 to 18.1 Mc C4 -Diet with Tube', 

Famous Collins Autotune Aircraft Transmitter, 
AM. CW, MCW. Quick change to any of ten pre- 
set channels or manual tuning. Speech amplifier/ 
clipper uses carbon or magnetic mike. Highly 
stable, highly accurate VFO. Built in Xtnl con- trolled calibrator. PP811s modulate 813 in final 
up to 90%, class "B." A Real "HOT" Ham buy 
at our low price/ Orig. cost $1800. $48.50 Exc. Used s 
0 -I6 Lew Freq. Osc. Coll for ART- 13.... 7.95 
24v Dynamotor for ART -13 11.95 

APO Receiver 4 band 1115.0050 Kc. with all (,11 et 
Tubes. Like New d iJ 
Brand New with Tubes and Dynamotor 534.50 

234-258 MC RECEIVER 
AN /ARR -2 

BRAND NEW 11 -tube UHF 
Tunable with ache.' , 

metic. Only a few at tin - !.,:. 

price' $8.88 Complete with tubes 

r 
SCR -274 COMMAND EQUIPMENT 

ALL COMPLETE WITH TUBES Like 
Tyes Doeriptlon Used NEW 

BC -453 Receiver 100 -550 KC 514.50 516.5o 
BC454 Receiver 3.6 Mc 9.45 12.45 
BC 453 Receiver O.9 Mc 10.5 12.45 
BC -450 3- Receiver Control Box 1.29 1.75 

110 Volt AC Power Supply Kit for all 274 -N 
and ARC -5 Receivers. Complete $7.95 
Fwith metal case, instructions 
actory wired, tested, ready to 

operate $11.50 

SPLINED TUNING ENOS for 274.N and Atti., 
RECEIVERS. Pete HC -453, BC-454 and 49D others. Only 

with a th all tubes and erynl.5 BRAND NEW W.I85 
SC 

t5 /1 and crystal. TR -5.3 to 7 Mc. Complete with I all 
SC 459 ...... ITT[R -7.9.1 Mc. complete witM1S l 
tubes and crystal. 
BRAND NEW 

ITTaR-3 to 4 Me. BRAND ARC -5/7.19 
$12.75 

NEW complete with all tube. & $8.85 crystal 
BC -456 Modulator USED 3.45 NEW 5.95 I BC -451 Transmitter Control Box.. 2.25 NEW 1.49 
POWER SUPPLY KIT. for All Command Transmitters. 
Provides all needed voltages. $29.50 I A quality kit. only P_- M------- M-EM- - 

BC -906 FREQ. METER -SPECIAL 
Cavity type. 145 to 235 Mc. 
BRAND NEW. complete with 
antenna. Manual included. 

PRICE OW $9.88 
STANDARD TUBES 

Removed From arana New Govt Equipment 
155 ....35 San ...45 6X5 ....35 807. .95 
304 . .35 6AX5 .. .35 6E5 .35 813 ...6.95 
6803 ...35 BCC . .23 6AC7 ...53 828. .44 
12877. .5 6X . .32 6J6 . .32 5670 .. .75 
12X4 .35 BALS .. .33 5A6 .. .33 1623. .29 
12AX3 .45 6J .59 6A58 .SS 1629. .29 
MINIMUM TOE[ ORDER: 6 TUBES (6 01 number or 6 
assorted). 

SYNCHRONOUS SELSYNS 
Transformer. AC Synchronous. for 115 V 60 95 . $3 cycles. Wt. .10,2 lbs. Brand New. Each tl tl ism 

BC -645 XMTR RECEIVER 
15 Tubes 43570 500 MC 
Can be modified for t 
way communication 
voice or code, on ha,. 
band 420 -450 inc. Mt'.- 
Sena radio 480 -470 n,. 
fixed and mobile 4511- 
480 mc. television ex- 
perimental 470 -500 mc. 
15 tubes (tubes alone NEW worth more than sale 
price)): 4 -7F7, 4 -7117, 2 -7E6, 2 -6F6. 
2 -955 and 1- WE318A. Now ers 480 to 
490 mc. Brand new BC -845 with to less 

Shipping 
ply 

pweight 25 t 

f1es. 

lbs......... WL9e50 
PE -1010 Dynamotor. 12/24V input 57-95 
UHF Antenna Assembly 2.45 
Complete Set of 10 Plugs 5.50 
Control Sox 2.25 
Sh ack Mount 1.25 
Conversion Booklet. many useful rig. 2.50 
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mobile 
radio is 
bursting at 
the seams 

$500 per month? 

That's a conservative income 

from mobile -radio 

maintenance! 

105 -B 
MICROMETER FREQUENCY METER 

equip- 
ment needs 

regulare care- 
ful maintenance 

205.A FM MODULATION METER 

dBA 
Heterodyne type, measures 
nearby transmitters 100 KC 

to 175 MC (to 3000 MC 

by measuring multiplier 
stages of crystal -con- 

, trolled transmitters). 
Price $220.00 net. 

LAMPKIN 
test equipment is preferred 
by most mobile engineers! 

Send for free booklet fell. 
ing how you can earn money 

in mobile -radio maintenance. 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

FIX OLD 
RADIOS 

IN A 
JIFFY! 

Fix 'em 
good as new 

without lost 
time or 

needless testing 
if takes more time than it's worth to fix old radios ,,it's XIIT when you own this adz Imund. P44 -page 

d ltAlllu 'ntot'It1.ENnuuTFar. HANDBOOK! 
The only service guide of its kind still in print! Gives 

1 Iron ie symptoms and rn rledirs for mer 4,500 old - 
timlder ver models made by 20.2 manufacturers prior to 
1912 also auto radias. Even beginners ran use it to repair 
old sels that (night 0th erwlee tir thrown N n y because se- 
lrt data i, Lurking ur 1.1111, testing lakes too lng. 

CUTS SERVICE TIME IN HALF 
Thin Lu Ilandb,,ik 1 e than pav, for ilerlf the Ora 

tlum your ed It. l'i ruf the things that a apt to 
go w mg. d Shona a .Idly $where the trouble Is likely to Ire. 
Explain, step by step how to fix it without lost lime or 
useless te,titlg. 

tares full s nice details on old sets made by Airline. 
Apex. An in, Atwater Kent, Belmont, toseh, Itrunswiek, 
Clarion, , ('rus hey, Emerson. Paula. U.E. 6ulstrr. Malest ii-. 
Motorola. l'llileo, ('tut, Itl'A, Silvertone. Spartan. Strom- 
berg and dozens more. Include, hundreds of pages of old 
Odle, teat -forup r and oiler doaipo,lrnr- data. 

L 

IO DAY FREE EXAMINATION 

Dept. RN -79, RINEHART & CO., Inc. 
232 Madison A , New York 16, N. Y. 

I 

send ItA011I Twain .1.F1111111HO., ti-SN1 iluwdh for 
day examination. If thou. to keep book. I will 

then semi 71)ßbí plus postage. Otherwise, I will re- 
turn promptly and owe you nothing. n 

w CAt'e :! Sod SO 05 with onler and we pay postage. 
. ame 10.day return privilege with money refunded.) 

Name 

l 

Z,,,, -. ate 
OUTSIDE U.S.A. -Price $7.45 cash with Only. 
NiO y back if you return book in 10 days. 

J 
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Measures peak deviation, plus 

or minus, on 0 -12.5 or 0 -25.0 

KC scales. Tunable 25 -500 

MC in one band. Small, 
rugged. Price $240.00 

net. 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

L] Free booklet Doto on Lampkin meters. 

Nome 

Address 

City State ************ * 

* 
* 

* 
* 
* 
* 
* 

* 
* 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

J. J. CANDEE CO Dept. R 

* 509 No. Victory Blvd., Burbank, Calif. * 
Phone: Victoria 9.2411 ************ 

KEEP CANDEE HANDEE! 
YOU GOT ITI WE WANT IT! LET'S DEAL? 
We're paying top $$$ for GItC -9: rUl' -a, 
-K. -9, -10: GN -BHA: Commercial and Mil. 
Test Equip. 

TBY POWER SUPPLY 
Complete with Ins true istok and spare parts. 
Input: 4 VDU @ 2.5 amps. Use It to pow,.r 
THY 

et from Brand new eONI.Y 
bat. 

$9.95 

APR -1 RECEIVER 
Input I in V. 0 eye. Hxeetlent. 

SPECIAL $22.50 TUNING UNITS FOR ABOVE: TN -1. 
:tN -pu Mc 15.00 

TN -2, 80 -:ili0 Me 15.00 
TN -3. 000 -1000 51 19.95 

SCR -522 TRANSCEIVER 
4- channel. Crystal vnitrul led. 101 -1 rin Mr 
Ideal rar 2 meters. a.mplete with $23.88 
tunet. Facel. 

R- 435 /VRC -2X FM RECEIVER 
( halal co rolled. single hannel, oves fire. po- 
lee frega trouble conversion miner-het. 4 55 ke A 
.:1 Inc. IF's. Noise squelch. double limiter stages. 

speaker output. Complete with 24 Vitt' v.. 
rater supply, troc, hr -s constat. $1419$ A steal at only.... ... 

ARC'S COMMAND EQUIPMENT 
FAMOUS Q -SER RECEIVER. `,u- '..,i, kr.7(2.95 
T -19 TRANSMITTER: :d -.1 . l.5,- t 5.95 
T -20 TRANSMITTER: -1.'- -:h t Mr. I see!. 3.95 
MD -7 PLATE MODULATOR: l :,e,lh,,,.. 6.95 

Reduced to sell at close -out price! 
MODEL 84 MEASUREMENTS CORP. 

SIGNAL GENERATOR 
Frequency 000.1000 Ml' In on a nand. Individ- 
ually calibrated direct eadin^ dials. Fremtncy 
Accuracy 0.5,.r. Output v ltage ntinuously 
iariable 

from 0.1- 100.(010 microvolts. Output 
mpedance 50 ohms. Modulation 0.30' ó. Choice 

of 400. 1000, 250 cycles. Pulse frequency 00- 
100 kr. In three ranges: 011- 1.0110, Ol10- 111,(100: 
and 0,000 -100.000 pulses per second. Power 

IX 
121/s . 

I 
Approx. 

ship0 
WI. lOO Ills. 

2r, 

Excruent. Checked out $19$.00 
ADF LP -21 LM LOOPS 

You'd 
lotto the n.,p th., a e19.95 rue. Fix Trot ,or, nth NI',.' 
HEADSETS 'N tMIKE FEATURES 

HS -33 HEADSET: With extension cord. 
New .......S5.95 

TH -37 HEADSET: Mfg. by Telephonics. 
In imp. Type Tli- :t ?. New 3.95 

HIGH IMP. HEADSET: Hrand n -a tee 
title value ...................... 4.95 

T -17 CARBON MIKE: Brand new and 
boxed! OnlY 7.95 

All Items FOB Burbank, Calif., subject to 
prior sale. In Calif. add 4 %. Min. order j3.95. 
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Lightning Protection 
(Continued from page 59) 

faster than a satellite in orbit. The 
rapid heating and ionization of air 
molecules in its path produce thunder. 

During what part of the storm 
is lightning most ferocious? Nature 
speaks with her most terrifying voice 
at the beginning of her outburst. The 
charge has built up to its highest peak 
and the lower air is driest before the 
storm breaks. As the ensuing down- 
pour develops, the damper air is a 
better conductor. Thus the lady vents 
much of her rage in the first wild 
shriek; then grumbles, mutters, and 
finally quiets. 

A main bolt may be miles long and 
about as thick as a man's waist. It is 
likely to do less damage if it comes 
later in the storm. Such earthbound 
objects as trees and houses are less 
likely to be damaged when struck as 
they become increasingly wet, since 
they are better able to pass the charge 
to ground. 

Isn't the likelihood of lightning 
striking someone or something rather 
small, actually? You can draw your 
own conclusions from available statis- 
tics. The map of Fig 1, based on data 
compiled by the U. S. Weather Bureau, 
shows the number of lightning storms 
that have occurred in various parts of 
the country over the last twenty years. 
Some areas average over a hundred a 
year, other as low as five or ten. No 
area is immune. The number of strokes 
in each storm can only be guessed. 

Also consider this: The National 
Board of Fire Underwriters, in assess- 
ing the causes of all fires in rural and 
suburban areas, indicates that light- 
ning is the villain in close to 40 per- 
cent of these! It is responsible for al- 
most as many as the next five leading 
causes combined. What's more, a light- 
ning- caused conflagration can differ in 
degree. As in the case of the photo at 
the beginning of this article, a stricken 
property can be utterly devastated be- 
fore the owner has had a chance to 
recover from the initial shock. 

We have mentioned that probing 
lightning leaders seek out earthbound 
weak spots to complete the path. It is 
generally known that anything pro- 
jecting up from the ground is such a 
weak spot. It may be a church steeple, 
a tree, or a flagpole. It may be a TV 
antenna. 

Aware that unprotected antennas 
may invite lightning, many people take 
the precaution of insisting on antenna 
lightning arresters and, if they don't, 
their conscientious service dealers are 
likely to urge these devices on them. 
When properly installed, these arrest- 
ers will prevent the antenna from in- 
viting disaster. However, except in the 
case of the relatively small home, these 
legitimate safeguards give some people 
a false sense of security. The area 
under the antenna that will be pro- 
tected is relatively small. 
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A carefully planned, over -all system 
is needed. Yet, even with such an 
installation, many people tend to ask: 
"How effective are protection systems? 
We hear of so many cases where light- 
ning has struck in spite of safety de- 
vices." For the answer to this one, we 
go to another agency. Underwriters' 
Laboratories, Inc., on the basis of its 
own extensive records, reports that a 
lightning protection system is 99 per- 
cent effective -if it is properly planned, 
constructed, and installed! A defective 
system may actually have an effect op- 
posite to the one sought, however, in 
that it can increase the hazard. 

How does one know that a particular 
installation is properly completed? 
The Underwriters' Laboratories issues 
individually registered and numbered 
master labels on satisfactory systems. 
The inspections on which issuance of 
these labels are based include the ma- 
terials used as well as the completed 
installation itself. For those interested 
in safeguarding their properties, no 
over -all system without such a label 
should be considered. Also, the pres- 
ence of this label is often a determin- 
ing factor in insurance savings. 

A protection system is not always as 
simple as is often thought. A single 
lightning rod, for example, does not 
necessarily do the job for a single 
structure, even where the former is lo- 
cated in the best spot and properly 
grounded. There are too many factors 
for an inexperienced or untrained am- 
ateur to take into account. Structures 
adjacent to the one to be protected 
must also be evaluated. For example, 
an unprotected tree next to a house 
that has a system may be a weak spot. 
Later changes in the structure must 
also be taken into account. Periodic 
inspections should be made to check on 
the condition of the system. Clearly a 
professional hand is needed here. 

For the TV service dealer, an excep- 
tional opportunity is open in this field. 
One insurance company estimates that 
three quarters of the nation's rural 
property needs such services. Add to 
this the rapid rise in private suburban 
dwellings. Systems manufacturers, 
simply unable to exploit the potential 
through existing facilities, are looking 
for new dealers. At least one such firm, 
the Independent Protection Company 
of Goshen, Indiana, has been alert 
enough to see the manner in which this 
type of work complements that of the 
TV service dealer. Robert Cripe, IPC 
vice -president, points out that equip- 
ment used is very much the same as 
that required in antenna work. His 
firm welcomes TV service dealers, 
whom it will train and assist. With TV 
service work slowing down in the sum- 
mer months, when interest in lightning 
protection is high, there is a built -in 
balancing factor. In addition, the sale 
of an antenna is an open door to sug- 
gesting lightning protection, or vice 
versa. 

For anyone who lives where light- 
ning may strike, the ounce of preven- 
tion is available. -a-- 
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CHANNEL MASTER 
Works Wonders in Sight and Sound 

e 

`tD Z the King of the Hill! 
Far -and -away the premium performer of all fringe 

area antennas is the Channel Master T -W. Dealers 
and servicemen, in overwhelming numbers, prefer 
this rugged powerhouse - for they know that when 
superior all- channel reception is needed, The T -W will 
respond with unequalled power. 

Combining highest gains and highest front -to -back 
ratios with strongest mechanical construction, the 
T -W delivers the hottest performance of any TV 
antenna. That's why the T -W continues to be Amer- 
ica's largest selling fringe antenna ... and dollar for 
dollar, your best antenna buy. 

Cil ATEL MASTER CORP. 
f lIENyIIIE, N. V. 

R-COLUMBIn 

SHOR1ÇUIS 
for 

SERVICE 

1101 11S 

fy.w¡.r. 4 
R .COLUMBI toms 

CO INC 

free 
16 PAGE 

SERVICEMAN'S 

CATALOG 

uy, usra - caaoa0 
professional helps invented by Service- 
men for servIcemen includes 
Fene Magic to stop sopping turn- 
tables 
Metal Strobe for l%'; accuracy in 
turntable tuning 
Kleenlrol in spray can for easy control 

r leaning 
Magna Lile frees both hands while 
lighting dark corners 
E -Z Ply speaker cone cement 
Nu -Shalt for radio clock knob shalt 
replacement 
Switchmalle wall receptacle NOW 
gives any number of TV outlets from 
single antenna 
N miKup for weatherproof 2 -set 
antenna coning 
K leenlrol Tape to clean recorder 
heads without dismantling 
Miracle Luba handy oil for many 
service problems 
Trolmaeter cleaning lubricating tool 
for application of Mleentrol Solvent 
Cheat.. Cubes eliminate outlet hunting 

Write for your FREE copy today. 

11-Columbia Prod. Co., Inc. 
305 Waukegan Ave., 

M,ghwood, III. 
ASK FOR CATALOG No. 59 
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ACRY has been raised in the land that the 
widespread acceptance of the stereo disc 

is degrading sound quality standards. No 
doubt there is a certain validity to these 
arguments. I have seen various types of 
distortion tolerated which, in the heyday of 
mono sound, would have caused loud an- 
guish. Let's go a step farther and point out 
that even stereo standards are deteriorating. 
What was accepted in the palmy days of 
stereo tape, is being attacked. Thus we find 
equipment which reproduces what is sup- 
posed to be stereo sound lacking frequency 
response, poor in signal -to -noise ratio, and 
the principles of good stereo speaker place- 
ment seem to have been forgotten or con- 
veniently repealed. This is, of course, due to 
the intense commercialization of stereo and 
the attempt of some manufacturers to ram 
it down the public's throat. Thus innocent 
John Q. is being fed a tremendous diet of 
their propaganda and, having neither the 
background to understand its complexities 
nor a kindly and knowledgeable salesman to 
guide him, the poor sap is easy prey for any 
kind of sales pitcl . 

The more sinister aspects of this situation 
are that the whole basis and foundation of 
component hi -fi and stereo is under attack. 
It would be foolish to deny that, to some 
extent, stereo does lend itself to a certain 
amount of "packaging." There are certain 
units on the market which have been intel- 
ligently designed with an honest respect for 
the exigencies of stereo. But these are the 
exception rather than the rule and the rule 
seems to be inordinately flexible. 

Looking at the problem in a cold, hard 
light you always come up with one inescap- 
able conclusion "packaged stereo" is 
neat, self- contained, pre -digested, "simple 
enough for a child to operate," and is a 
complete and salable item available in every- 
thing from Queen Anne to Paul McCobb. 
Components, on the other hand, require a 
certain amount of thinking and reasoning, 
work and bother, and possible inconvenience. 
It also requires a love of music with good 
taste and a discriminating ear. 

The rugged individualism of the compo- 
nent's manufacturer has always been some- 
thing to admire and, in a comformist society, 
he has been a bulwark against mediocrity. 
Today he is faced with the desire to main- 
tain his product's integrity in spite of the 
myriad pressures to relax his standards and 
embrace the hurdy -gurdy world of cheap 
stereo. It is sad to relate that some are 
heeding this siren call. This fall from grace 
has been defended as "a realistic attitude," 
that the "times call for a change," etc. It 
would be far better if these people realized 
how great the danger to their existence is 
and did some hard thinking. 

The over -all stereo picture isn't likely to 
change in the next year or so ... to suc- 
cessfully sell high -quality component stereo 
in today's market, the manufacturer has two 
choices as I see it. One is to stand firm by 
the quality standards which have made the 
component's manufacturer unique in a world 
of mass production and automation, the 
other is to steal a page from the cheap stereo 
boys. In other words sell! 

Get behind your trade organizations and 
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build up a war chest that will be used for 
institutional advertising to tell your section 
of the public what stereo is really all about! 
The phrase "your section" was emphasized to 
point out that there is always a very sub- 
stantial segment of the public that is looking 
for "something better" or even "the best." 
These people have the money to indulge in 
components . but they have to be sold. 
The manufacturer must utilize every means 
possible to reach this public. He must be will- 
ing to use some of the "rah -rah" tactics of 
the opposition and he must even take a 
reasonable and considered attitude towards 
possible merchandising modifications of his 
equipment, especially with a view towards 
pleasing the ladies. All this and yet he must 
not compromise the underlying philosophy 
of high quality. You can't sell everyone with 
this approach but I'll guarantee one thing 

there are hundreds of people who buy 
stereo equipment every day, who don't know 
what they've bought, don't know how to 
run the set, and don't even know how to 
listen to it! These people aren't stupid . 

they're just confused by all the gobbledegook. 
Now figure out how to get to these people, 
before or even after their disillusionment, 
give them an honest demonstration of a qual- 
ity product, and they will listen themselves 
right into a sale! In my opinion there is a 
bigger market than ever for components . 

providing the manufacturer sticks by his 
guns and continues to plug the doctrine of 
quality. 

As is usual in the summertime . most 
record companies drastically curtail their 
releases . so this month the bag is small 
but, on the whole, very choice! 

MENDELSSOHN 
SYMPHONY #4 ( "ITALIAN ") 

HAYDN 
SYMPHONY #104 ( "LONDON ") 

New York Philharmonic conducted by 
Leonard Bernstein. Columbia Mono 
ML5349. Price $4.98. 

Bernstein's reading of the Mendelssohn is 
full of driving energy, a headlong propul- 
sive sort of thing that makes you want to 
catch your breath. Yet with all this high - 
spirited and ebullient handling, he keeps him- 
self on solid ground with the more lyrical 
sections. A highly individual but nonetheless 
interesting performance. The Haydn fares 
less well, with Bernstein having some ideas 
of tempi quite at variance with Papa Haydn. 
Over -all sound is quite clean and good, but 
I would have preferred a more generous bass 
response. 

BIZET 
CARMEN SUITE 
L'ARLESIENNE SUITE 

L'Orchestre de las Suisse Romande con- 
ducted b.- Ernest Ansermet. London 
Stereo CS6062. Price $5.95. 

A curious record this. Ansermet turns in 
good idiomatic readings of these chestnuts, 
but nothing catches fire. I really think he 
was a bit bored with the idea of recording 
the umpteenth version of these scores, for the 
usually impeccable Ansermet has permitted 
some sloppy playing from his orchestra. In 
the sound department, this is at all times a 

nice clean recording, with some exceptional 
high -energy cymbal clashes. However, it is 
weak in the bass as compared to the splendid 
solidity of most London stereo, and it was 
also possible to hear some very obvious tape 
splices. Some judicious juggling with tone 
controls might correct the bass deficiency 
depending on the type of system you own. 

Well, London stereo which is usually re- 
liable as the morning sun, has stubbed its toe 
a bit, but its batting average is so high it 
can be forgiven this light fall from grace! 

DVORAK 
SLAVONIC DANCES 

(Op. 46, Op. 72) 
SMETANA 

BARTERED BRIDE (EXCERPTS) 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury Mono 
OL-2 -107. Price $9.96. Two discs. 

No doubt this recording will soon be issued 
in the stereo format with the expected gains 
typical of stereo. But it's good to know in 
the meantime that Mercury has not lost its 
touch in issuing mono discs of outstanding 
quality. This complete edition of the 
Dvorak "Slavonic Dances" is a case in point. 
The sound is splendidly realized throughout, 
with everything bright and clean . and 
this in spite of the thick -textured scoring of 
much of the Dvorak and a great deal of the 
Smetana. The percussion still has that won- 
derful weight and impact you can "feel" and 
the brass sings out in a sharp clear voice. 
The woodwinds have exceptional articulation 
and the strings are uniformly smooth except 
where zing is demanded. 

Dorati turns in a fine reading, emphasizing 
the rhythmic aspects of the "Dances" more 
than others. His tempi are justly paced and 
incisive and his dynamic control very ex- 
pressive. No doubt there are those who 
prefer the warmer, more lyrical approach 
such as Talich favors, but unless given ultra - 
clean super- detailed recording this "warm" 
attitude usually results in muddy orchestra- 
tion. 

The Smetana is much along the same lines 
and the need for clarity here is evident in 
the scoring. Hi -fi buffs can have a fine time 
with the huge percussion in the "Polka and 
Furiant" sections. For those who are still 
mono only, a very choice item. 

PARAI 
MASS COMMEMORATING THE 
500TH ANNIVERSARY OF THE 
DEATH OF JOAN OF ARC (1931) 

Detroit Symphony Orchestra conducted 
by Paul Paray with Rackham Symphony 
Choir, Frances Yeend, soprano; Frances 
Bible, mezzo; David Lloyd, tenor; Yi- 
Kwei -Sze, bass. Mercury Stereo SR90128. 
Price $5.95. 

This "Mass" by Paul Paray was a won- 
derfully moving experience when it appeared 
in mono format a few years ago. Needless 
to say, a huge work like this, involving many 
voices is ever so much more effective in 
stereo. The stereo opens wide the work and 
lets us revel further in its newly revealed 
complexities. Here is sharply limned detail, 
where in mono it would b2 veiled. Here is 
splendid separation of the Noür , the 
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vidual timbres no longer fused and indistinct. 
The directional effects are quite pronounced 
here but with the chorus properly positioned 
simply adds to its realism. Oddly enough, I 
have thought from the mono version that 
the voices would sound more "close-up," but 
this is not the case and in fact this is as 
"distant" a mike pickup as I have ever heard 
from Mercury. Thus, while the stereo does 
give a more distinct impression of the scoring, 
the over -all choral work still sounds very 
huge and slightly homogenized. The general 
sound here is clean and there are some for- 
midable dynamic peaks which will put the 
big systems to test ! 

The work is very dramatic and compelling 
and certainly can stand comparison with the 
best works in this genre. As you might ex- 
pect, the orchestra and chorus are very re- 
sponsive to Mr. Paray and the excellent solo- 
ists honor his work with fine performances. 
My only quibble is that there was what 
seemed to be some overcutting in certain 
places, or more possible a lack of proper 
groove "fill," which caused some crackling 
noises in the right channel. May not be in 
all copies, as this defect is found in the 
stampers. 

MASSENET 
LE CID BALLET 

MEYERBEER 
LES PATINEURS 

Israel Philharmonic Orchestra conduct- 
ed by Jean Martinon. London Stereo 
CS6058. Price $5.95. 

Deft, spirited performances by Martinon 
of these two popular ballet suites somewhat 
negated by a stereo sound that has all the 
directional virtues but which appears over - 
bright and even "wiry" at times. Will require 
some tone control work in the very top 
systems, but will probably sound very good 
on inexpensive stereo sets. 

HINDEMITH 
KLEINE KAMMERMUSIK 

(Op. 24, No. 2) 
DANZI 

QUINTET (Op. 67, No. 2) 
New York Woodwind Quintet. Concert- 
Disc Stereo CS205. Price $5.95. 

The Hindemith is the important piece 
here, the Danzi being little more than an 
interesting trifle. This was issued previously 
as a stereo tape and was of excellent quality. 
In this transfer the quality has been main- 
tained although a comparison with the tape 
reveals more separation and a cleaner top 
end on the tape. The music is difficult to 
accept if you don't like moderns. Those who 
do will find it engrossing and especially in- 
teresting texturally. Performance is first rate. 

SHOSTAKOVICH 
PIANO CONCERTO #2 

RAVEL 
PIANO CONCERTO IN G MAJOR 

Leonard Bernstein, pianist, conducting 
the New York Philharmonic and Colum- 
bia Symphony Orchestra. Columbia 
Mono ML5337. Price $4.98. 

This is an outstanding mono recording 
and a perfect showcase for the talents of the 
remarkable Mr. Bernstein. The Shostakovich 
is a first recording and is very typical of his 
works. The opening allegro quickly becomes 
a really pell -mell march and it is the sort of 
racy, jazzy music suited to Bernstein's tem- 
perament. After a brief quiet middle section, 
there is a return to the brisk bubbling vi- 
tality of the allegro and there is much inter- 
play between piano and snare drum. Plenty 
of clean, well -balanced hi -fi sound here, with 
the piano recorded fairly close -up and show- 
ing good detail. 

The Ravel "G Major" is one of Bernstein's 
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POWERFUL._ PROMOTABLE. r r and oh so PROFITABLE! 

Put yourself in the profit picture with today's lead- 
ing line of transistor radios. Channel Master offers 
you a superb array of powerful performers, includ- 
ing 5, 6, and 8 transistor models -priced, styled, and 
crafted to appeal to every prospect. 

NOW! You can set up your own complete radio 
center! Channel Master's colorful new display is 
pilfer -proof -lets your customers see, touch, and play 
these outstanding radios -wraps up more sales than 
ever before. AND IT'S AVAILABLE AT NO 
CHARGE FROM YOUR CHANNEL MASTER DIS- 
TRIBUTOR. 

EL MASTER CORP, 
t l l t a V) l l t, N. V. 

SUPER POWERED SINGLE CHANNEL 

Minimum 20V -5 Watts on All Channels 
This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient power to cover large 
communities with ample signal voltage and deliver a strong 
signal thru many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind that does not produce power in fractions of a watt. 
For full rated output a high-powered commercial transmitting 

AMPLIFIER 

C. C. S. Service 26 db min. gain 6 -8 mcs. band width 
Channels 2 -13 os speciAed Requires only 1 V input 
Co -axial input and output connectors for 75 OHM Line 
Linecr class A operation Low Power Drain 

Write for deteils today 

11 Amp.) 

MODEL SPA 

$350 

SEG Electronics 1778 Fla+bush Ave., Brooklyn 10, New York 
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...SURPLUS $$ VALUES, PICKED FOR USE VALUES: 
TUNING -FORK STANDARD FREQUENCIES FROM 
AMERICAN TIME PROD. UNUSED MODULARS 

Combination BENCH 
POWER SUPPLY 4 400 
CY Standard Model 
400 -A: 400 cy fork 
2 .001oó & 2 6AU8. 
Supplied by VRIS0 L 
3114. Signal thru ampli- 
tude control to °VOGT 
L xfrmr to Hi- Imped.. 
1B. s L 4 ohm binding 
posts. Other binding 
posts give: Filtered dc 
390 (no load) reduc- 
ible by 1500 ohm 
stat in ser with fied 
500 ohms effective i 

ternal resistance; take 
out up to 120 ma. Also 

6.3 v ac, A. L 2 isolated 7"a . 1 A each. All 
and a tputs on front panel. e' a. s" h. 14" 

do. Input SO 60 cy at 95 117 130 190 210'234'260 
v. NEW. Vetter and guaranteed. With tic. 
40 lbs. Rails fob Los Angeles. 0 

s11 

$91.5 
ONLY .DDi 

1000, 500, 250, 125, & 62'/2 cy ± .02% 
Modular 7" a 4" x 7" high. 1 kc plug in fork No. 2003. 
7 12AT7's and Walkirt M2513 plug,n binary flip-flop 
countdowns, each usable from 25.000 to O cps. NEW. 

ted and guaranteed. Ready to use. Requires external 
250 -300 v dc, 35 ma, L 6.3 v e. 2.1 A. both of which 
e handy at the front panel of the 00 -A described 

above. With schematic and circuit informa- 
ST9t59 lion. 10 lbs. Rolla,/ fob Los Angeles. ONLY. 11 

60 CY CONSTANT -VOLTAGE TRANSFORMERS 
GE 2I/ On: 100.135 v 2.3 NVA $79.50 new fob Seattle. 
Rayth. lore: 190 -260'360 -320. to 117 v 3 NVA $150 
fob Ogden, Utah. 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

Send stamped addressed envelope for NEW List E; 
has many new Items. Includes many Tech Manuals. 
Add 25t for chart explaining AN Nomenclature. 
BD IT TODAY! 

$850 TEST OSCILLOSCOPE FOR ONLY $59.50 
Used, but checked, guaranteed, ready to us Profes- nal video pass. All usual facilities. Sweep 10. 50.000 cy. PLUS tom. neggere: sweep to show or recurrent lsef per sweep. A NATURAL for 'TV SERVICEMEN! 

VHF MICROVOLTER SIGNAL GENERATOR 
L 

F -2. 90 -600 m r c 
é 

1%. For FCC VHF Mobile d Aircraft service ' 
ace rk, an be set within 14% by beating crystal- controlled xmtr of receiver being s 

Ì. 
ed. Accurate bolometerbridge circuit eters output 100.000 microvolts. Used, but 'ir apparently excel- lent condition. With calibrations "charts, $,69.50 schematics. instructions. ONLY 

ARB RECEIVER $14.15 
CRV. 46151, RCA's uAer Re- 

r, Bands: 195.560, 560. 1600.1600 -4500. and 4500- 
9090 kc. AM Voice, CW, and 
MCW. 125F7 RF. 125A7 eon - certer. 2- 125F7's IF. 125E7 det.avebto -AF. and 12A6 
phones. 
output 

Repaire4000 exernal 
p l power Ì" ° be 

for Marin 
Use the 24 dynamotor in change to 12 v and 

Very sharp very hot. In 
rewire the 

clean usedtrcon- dition. With schematic, step -by -Ste: ac con ra in- structions, and instructions for re-stringing vthe' heater 
Lowest 0price anywhere. While they 

ort- 30 lea. 
ST4195 

Hallicrafters All -San Receiver has everything you want. Tunes contin- uous n G bands .55.43 e. W L Voce S- Meter. SFO Pitch. AVC- 
MVC. AFL RF gain controls. Crys- 
tal Filter and Phasing control. 6 Selectivity selections. Noise Limiter. 
Even has tuning motor to sweep 
back and forth automatically! Has 
Z RF stages L 2 IF stages. Output for phones from BVB drives speaker 
nicely with any? output ctn.. Max. eh, cost to anywhere in U. S. is 
58.00. Is ready to use. With 60 el' 

mower supply; includes de for tuning 
otor. With schematic ana lign- 

by "Nat onal Radio Astronomy Ob 
aaaaa tory. They get DX that is liter. 
ally Out of This World. 
NEW: Cash price tom- .149.50 
plete fob Stockton. Cal. tif 
ERGaaaaaT USED: 
Cash, Complete. 

E T T 9559 fob San Jose......... tl 
On Time Plan: New: 514.95 down 

dand 12 x S12.55. Used: $29.50 own and 12 x 58.40. 
California Sayers Add 4% Sala. Tax 

VERLY R. E. GOODHEART CO. P. O. BOX 1220-A SE CALIFORNIA 
HILLS, 

GET INTO ELECTRONICS 
TODAY'S TOP OPPORTUNITY FIELD 

ELECTRICITY 
T- ELECTRONICS 

ELFVISION 
RADIO-ELECTRONICS 

TRAIN IN THE NEW SHOP -LABS OF 

COYNE 
OLDEST, BEST 

EQUIPPED SCHOOL 
OF ITS KIND IN U.S. 

in Chicago - Electronic Center of the World. Pre- 
pare for a better job and a successful future in TOP 
OPPORTUNITY FIELD. Train on real equipment -no advanced education or previous experience 
needed. Lifetime employment service to graduates. 

Finance Plan - enroll now, pay most of tuition 
later. Part time employment help to students. 
FREE BOOK -Mail Coupon or write to address 
below for Big Free Illustrated Book - "Guide to 
Careers." Whether you prefer ELECTRICITY - ELECTRONICS. TELEVISION -RADIO ELEC- 
TRONICS OR COMBINED ELECTRONICS 
TRAINING, this book describes all training offered. 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 

B. W. Cooke, Jr., Pres. Founded 1899 

COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Not for Profil 
1501 W. Congress Pkwy., Chicago 7, III., Dept. B9-6A 

rCoyne Eledrical School 
New Coyne Building, Dept. 89óA 
1501 W. Congress Pkwy., Chicago 7, III. 
Send FREE book "Guide to Careers" and 
details of all training you offer. 
Name 

Address 

City 

State _ 11 understand no Salesman will call) ,J 
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* 0 -500 Miroamps (Basic Movement) 31/4 Aircraft * Meter. Marked fuel Air Ratio mfd, by T59 * Cambridge Instrument..2 for 3.00; ea 

GLnO' ** *ores * ***** *44th 
GL0SAR9AR non Inductive resistor ROO ohms 118 au.. 

New .98 ea.: 12 for 10.00 
Portable Amplifying Megaphon ....Brand new 39.93 
Filter Choke -5 Hl'5 -50" nut 01 ohms OCR III Pot 

t'IIMM , Its2.93 
e C643 %MCA Receiver er W /Tubes 435 to 500 

Brand New 1993 
Coln,' Box for above Brand New 1.9 
P IE-101C Dynamotor.. . Brand New 5.95 
Variable Capaci tor. Glana Dielectric Concentric Type 

1 -8 MNIFII e for 1.00: 100 for 15.00 
2APl Tube 1.95 
Power Supply Unit PE.110 -13 115 V /60 cYc fused 

with FIC- (01uí ......... . ....Like New 49.95 
Test Set TS- 545 /up Echo Box Manual 39.99 
RM -32 Remote Control Unit....... ..NEW 1.95 
Variable Capacitor Split Stator Dual 250 mmfd an95 
yetx e es 
Variable Capacitor 7 sections 4.200 mmfd 3 -260 

mfd. Peak voltage 1000 v, Ito -Special. 2.93 
Variable Capacitor 450 mmfd Peak Voltage 1751). 

Special 1.93 
T.V. Printed Circuit Boards. Contains Allen radley 
Resistors 7 and O pin sockets (unsolderedi. 

394 -2 for 1.00 
IStandard UHF Strips Ant L "sell. Set Mfg. by 

Standard Coll Prod. Co. Ind. Boxed. Per net 1.50 
Channels In stock - 8/58Q/5811/58E/SOQ '5011 / 
50E/:í50 /3511/357CA. 

Varice Type 2006 1 am, G.R. Used Excel 3 93 
Latching Type Relay contains :1 Relays 12 or 24 VDC. 
20 contacts on the selector Semi-wired. 

NEW 2.99; 2'5.00 
Selsyn Generator G.E. Model 2 JSHAI 115 V 60 le 
ed u Like New 14..99 

AC-BS2 Receiver w /12 V Dyn. toss Tubes 7.93 
12 Volt Dynamotor output 172 v -1:18 MA. 

'Nand New 52.95: 2 for 5.00 
O Volt Dyn. output 000 l' '1S0 MA..Itrand New .95 

2 for 9.00 a 
Oscillator Subassembly Rec. 42 -50 MC. Out r the 
111(' -6 Radio Set. Miniature. ..59t ea: 2 for 1.00 
H orizontal Output Tran. RCA No. 102285 Color,. 

NEW 9.9S 
Yoke RCA No. 102132 (Color) NEW 14.95 
RC -639 Receiver 1110 -150 MC with Power supply r, 
tiller RA -42A I15V AC 00 cycle. With manual. 

Brand New 79.95 
S C63aA Feen. Meter 100 -156 me NEW 24.99 
Cavity SC-1132 w/72111 Tube. New 195 

Large Quantity 
0.100 Mieroamps :l" ItD. NEW. Boxed. .95; 2 for 9.00 
o Soo VDC :I" ¡co. New. nnxed....3.99: 2 for 7.00 

STANCOR TRANSFORMERS -All 115 volts 00 
Cycle Pet -NEW. 
Trani No. 1 -760 l'CT -200 MA/ 5V.3A/4.2V- 
5A ... .... ........ ... .1.95 
Trans No. 2 -740 VCT -200 MA /5V-3A/4V-4A 1.9S 
Trans No. 3 -740 VCT200 MA 5V- :lA /:IV -4A 1.95 
Trans No. 4 -440 VCT -200 MA 20V- 5A /26V -1A/ 
0aA /5V.2A .. .. ... .1.95 
Trans No. 5-40V-3A /.,2..'.V- 3Á /2f.Y -4Amp. Tapped 
at 6.5V-10.5V 
Trani No. 6-36V-3A/165V-75 MA. Tapped a t 5- 
5V-1A 

Trans. 
.........0.00 

Set of 0 ra. Super Special 10.00 

SP KS RADIO SUPPLY 
194 GENESEE ST., BUFFALO 3, N.Y. 

PROMPT DELIVERY ASSURED 

favorites and he does an altogether splendid 
job of performing and conducting. Plenty of 
meat for the hi -fi man here, too, and there 
are subtle percussive effects in the first move- 
ment, that are apparent for the first time in 
any recording of this work I have heard. 
The stereo on this should be a pip! 

BRAHMS 
SYMPHONY #5 

Vienna Philharmonic Orchestra con- 
ducted by Rafael Kubelik. London Ster- 
eo CS6022. Price $5.95. 

If you like your Brahms in the old - 
fashioned, hugely proportioned manner, full 
of "gemutlichkeit," then this version of the 
"3rd Symphony" under Kubelik will please 
you. This is easy going, warm, and lyrical 
Brahms, with the Vienna Philharmonic going 
along nicely with the whole idea. Given 
this approach, the engineers added to its 
mellow contours by affording it a noble 
sound, clean and well balanced, recorded 
moderately close -up, but with liberal reverb. 
This may not please the "experts," but few 
will deny that, with its superb stereo, it 
falls very easily on the ear! 

PUCCINI 
MADAMA BUTTERFLY 

Renata Tebaldi as Butterfly; Carlo Ber- 
gonzi as Pinkerton with Chorus and Or- 
chestra of Accademia di Santa Cecilia, 
Rome, conducted by Tullio Serafin. Lon- 
don Stereo OSA -1305, Price $23.90. 
Three discs. 

I haven't the slightest doubt that there 
have been thousands of people all over the 
world waiting for London to issue this re- 
cording. It's that sort of thing. Tebaldi as 
"Butterfly" has become a legend in her own 
time and her mono recording made for 
London many years ago is treasured as few 
records ever have been. I dare say this new 
stereo recording will cause more opera lovers 
to switch to stereo than for anything else 
you can imagine. 

Is it as good as the old mono? Well, that 
depends on your point of view ... if Tebaldi 
and "Butterfly" are your main interests, you 
will hear the diva in rare and beautiful voice 
many times enhanced in the rounded fullness 
of stereo. I thought Bergonzi did a very 
creditable job as "Pinkerton" and the rest of 
the cast was more than competent. However, 
there may be those who prefer the personnel 
on the old disc as foil to their beloved 
Renata. 

To me, there can be no doubt or no con- 
test. Tebaldi is still the "Butterfly" and when 
you add all the other blandishments and then 
afford it some gorgeous stereo recording, it's 
well nigh irresistible! 

As with the other London stereo operas, 
there has been no attempt to keep the stage 
action static. This movement is well deline- 
ated by the stereo sound and, to me, adds 
immensely to the over -all realism. Nuff said? 
This record will sell and sell and sell! 

WAGNER 
GREAT SCENES FOR BASS -BARI- 
TONE 

George London, bass -baritone with Vi- 
enna Philharmonic Orchestra conducted 
by Hans Knappertsbusch. London Ster- 
eo 0S25044. Price $5.95. 

This recording is merely sensational! Of 
course I admit I am a big fan of George 
London, so I may be prejudiced. This is 
operatic vocalizing of the very highest order 
and Mr. London has the benefit of some of 
London's most incredibly realistic stereo opera 
recording. London is heard in scenes from 
the "Flying Dutchman," "Die Meistersinger," 
and "Die Walkure." In each his richly reso- 
nant voice commands your attention from 
the first note and, in addition to the con - 
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siderable beauty of his voice. Mr. London 
is one of our best actors which adds thrilling 
realism to his characterizations. 

London Records has made something of a 
specialty of recording stereo opera and in 
these pieces their mastery of this medium is 
unquestioned. The singer's voice is alwa y, 
completely articulate and vet he is sur- 
rounded by the complexities of the scores 
which are realized in every shade and nuance 
and with no compromise in dynamics. 

HANDEL -HARTY 
WATER MUSIC SUITE 
ROYAL FIREWORKS MUSIC 

London Symphony Orchestra conducted 
by Antal Dorati. Mercury Stereo SR- 
90158. Price $5.95. 

This is Mercury's genuflection to the 
Handel festival and although it is one of the 
great composer's oft -recorded works, this is 
an exceptionally fine job. Dorati gets a su- 
perb sound from the London Symphony. 
which plays as if they were really enjoying 
their work. The stereo is just wonderful .. . 

line directionality and good instrumental po- 
-itioning, no trace of a middle "hole" and 
most felicitous acoustics which allow nice 
clean detail and yet affords a huge smooth 
roundness for maximum presence. 

STRAV I N.SKY 
CONCERTO FOR PIANO AND WIND 

INSTRUMENTS 
CAPRICCIO FOR PIANO AND OR- 

CHESTRA 
Nikita Magaloff, pianist, with L'Orches- 
Ire de la Suisse Romande conducted by 
Ernest Ansermet. London Stereo CS- 
035. Price $5.95. 

This stereo disc appeared early in London's 
releases and has now been issued again after 
a job of recutting. I thought it was a pretty 
fair recording the first time around, but this 
is audibly superior, and the music has gained 
by it. Neither of the pieces is the most ac- 
cessible Stravinsky, but if you like "L'His- 
toire du Soldat," you will like these. The 
scoring is on the astringent sicle, but ex- 
tremely clever and well integrated for all of 
its atonality. Magaloff has made something 
of a speciality of these scores and turns in a 
facile and vigorous reading. Ansermet is 
sympathetic to this type of music as usual. 

MUSIC FOR FIFES AND DRUMS 
Eastman Symphonic Wind Ensemble 
e lucted by Frederick Fennel. Mer- 
cury Stereo SR90111. Price $5.95. 

Just in time for the Fourth of July is this 
rousing recording of the traditional fife and 
Arum music of the U. S. Army, much of 
which originated in the "Spirit of '76" days. 
This was a big hit on stereo tape and it 
has been transferred to stereo disc with no- 
table success. The transients of the drums are 
cleanly reproduced with only a slight diminu- 
tion in dynamics as compared to the tape. 

My favorite here is the quite incredible 
drum solo called "Connecticut Half- Time." 
This is really a fantastic display of rhythmic 
dexterity. All drum and fife corps ... Legion, 
Boy Scouts, etc.... should own and listen 
to this recording as an example of how the 
art should be practiced! 

TRAVELING ON WITH 
THE WEAVERS 

Vanguard Stereo VSD2022. Price $5.95. 
I am frankly not very hep for folk song 

singing groups, but these Weavers are so 
, utstandingly good and downright entertain - 
nu, that it is a pleasure to recommend this 
recording. For one thing their repertoire isn't 
the same stale old stuff you always seem to 
hear. Oh, they have a familiar one here and 
there to act as a leaven for the rest, but 
_lI i the material is fresh and new. 

loue at First Sight t t t and Sound! 
Channel ;Master ushers in a new era of superb 

sound with an exquisite line of stereo components. 
Years -ahead styling and advanced performance fea- 
tures make these new Channel Master high fidelity 
components outstanding values -at a price well with- 
in the reach of most consumers. 

AMONG THE LEADING high fidelity manufac- 
turers, only Channel Master protects the dealer by 
making its products available only through an author- 
ized distributor. This safeguards you against unfair 
competition from mail order catalogues and cut -rate 
dealers, and permits you to sell these matchless instru- 
ments at an assured profit! 

>N1EL MASTER CORP. 
NValli, N. t 

YOUR COPIES OF 

ELECTRONICS wowi.s 

ARE VALUABLE! 

JESSE JONES BOX CORP. 
Dept. EW 

Box 5120, Philadelphia 41, Pa. 

(Established 18431 

Keep them neat ... 
clean ... ready for 
instant reference! 

hnc you can keep a ,..r s copies of ELEC- 
TRONICS WORLD in a rich -looking leather- 
ette lile that makes it easy to locate any 
Issue for ready reference. 
Specially designed for ELECTRONICS 
WORLD. this handy file -with its distinctive. 
washable River cover and 16 -carat gold leaf 
lettering -not only looks good but keeps 
every issue neat. clean and orderly. 
So don't risk tearing and soiling your copies 
of ELECTRONICS WORLD -always a ready 
source of valuable information. Order sev- 
eral of these ELECTRONICS WORLD vol- 
ume files today. They are $2.50 each. post - 
paid-3 for S7.00. or 6 for $13.00. Satisfac- 
tion guaranteed. or your money back. 
(Note: Effective with its May issue. Radio 
R TV News changed its name to Electronics 
World. Be sure to specify which title you 
Want.( 
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AMPLIFIER-INDICATOR 
NEW ITEM ID -8O ¡APA -17 

Amplines and Vises 
visual Indication of the relative bear 

`Igy' ing of radar or radio signals in the 
Free. range of 250 to 1000 mega- 
cycles When Used in conjunction with 
a receiver covering this range. May 

' 
(Ji be adapted to use on other (req. 

Complete with tubes: I/51P2. 2/ 
6AC7. 2/6H6, 1 /6SH7. I/6S17. I/6V6. & I/2X2. Volt. 
age required 115 V 400 cycle & $39 50 24 VDC ReNew: 

RADAR JAMMING TRANSMITTERS: 
The transmitters listed below are the type used in air 
craft for jamming Radar & Radio signals. They all 
operate from 115 V 400 to 2600 cycle - 
T.9 /APO -2 AM 200 -500 MC -Uses 931 (Noise Tube). 
2/807. 2/6AC7, I /6AC7. 2/388 Tubes. All tubes sup 
plied meat 2/388. No Power Supply. 

USED $1195- RENEW : $14.95 
T39/APO -9 AM 500.585 MC -With Tubes: 931 
(Noise Tube). 2/807, 2/6AC7. I /6AG7, & 2/8012. No 
Power Supply USED $9.95- RNEW: $1495 
T-28/APT-1 AM 140.210 MC -With Tubes: 931 
(Noise Tube). 2/832. 2/6C4. 2/5R4. 3 /6AC7, I /6V6. 
& I/6X5. With 115 V 400 to 2600 cycle Power Sup- 
ply RE-NEW: $24.95 
T -116 /APT -5 AM 300.1400 MC -With 931 (Noise 
Tube). 2/829. 2 /6AC7. 2/6L6. 2/5R4. 2/1616, I /6AG7. 
With 115 V 400 to 2600 cycle Power Supply. 

RENEW: $49.50 

B0.683 FM REC. 
-27 to 39.1 MC 

-U: $27.95 
BC684 TRANS. 
-27 to 39.1 MC 

-U: $7.95 
AC POW. SUP. -- - for BC683.603 
-Wired: $14.95 

BC -604 TRANS. 20 to 27.9 MC.. U: $4.95 -R -N: $7.95 
FT -237 Mounting F /Trans. & Ree Re New: 4.95 
FT- 346 -Mounting F /Receiver Only Re-New: 4.95 
DM -34 12 V Dyn F/MC683.603.U: $2 95 -R -N: 4.95 
DM -35 Dyn. F/BC- 684.604 U: $7.95-R -N: 9.95 

KEYERS, TELEPHONES, HEADSETS, MICS. 
TS9 Handset Used: ú2.95 -New: $ :'. 

TS-I3 Handset. w /PL 55 & PL -68. U : $2.95 -N: 
T17 Microphone Used: $3.95 -New: 
CM-1-SC Hand Carbon Mic.- Mobile type.. New: 
EE -8 Field Telephones.. Used: $12.95- Recond.: I 

BD -71 Switchboard -6 Line U:$14.95-New: 21 
BD -72 Switchboard -12 Line U: $24.95-New: :, 

RM -29 Control Unit.... New: $6.95 -W /Handset 
RM -52 Control Unit (Patch Found.) U:$1.95-N.: - 
H -16 /U Headset -8000 ohm U:$1.95-New: 1. 

HS -33 Headset -300 ohm U:$4.95-New: - 

TO -34 Keyer F /Code Prattle* ReNew: - 
Code Practice Tapes. Inked Paper -I5 to Set. N.: I, 
1.45 Tel. Key with cord and plug New: I'... 

COLLINS ART -13 TRANS. -549.50 

2 TO 18.1 MC-100 WATT -PHONE, CW, MCW 
Thr most d ' d Set on the surplus market- Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2- $2.501. Automatic Tuning for selection of I I 

Channels in the Freq. Range. Tube Line -Up: I/837. 
1/813, 2/1625. 1/12517. 2/6V6. 2/811. 2/12SL7. 
1 /12SA7. AC Power Supply requirements: 28 VDC /10 
A. 400 VDC /225 MA & 1250 VDC /250 MA. Size: 
23so x 16 x 114i. Wt.: 70 lbs. Price. USED: $49.50 
Price -Same as above -except. Less Tubes 30.00 
DY12 /ART -13 24 V. Dyn. w /Filter & Relays -U: 12.95 

BATTERY PACKS -POWER SUPPLIES 
BA-4I Battery -F /BC -659 & BC620 New: $ 4.95 
BA -38 Battery- F /BC61 I. 721. SCR625 New: 5.95 
PE120 Pow. Sup. -12 V, F /BC659 & 620. Re -N: 7.95 
RA -20 AC Pow. Supply For BC -312 Used: 10.95 
PE237 Pow. Supply F /BC -1306 & GRC -9 Used : 14.115 

RECEIVERS: 
BC -733 Localizer Rec. -108.3 to 110.3 MC . Used: $ 7.95 
ARBReceiver -190 to 9050 KC Used: 18.95 
R-23/BC-453 Ree. -190 to 550 KC. Used: 14.95 
R -27 /BC -455 Ree. -6 to 9 MC_. Used: 8.115 
R4 /ARR -2 Rec.- 540 -830 KC; 230 -258 MC.RN: 8.95 
BC1206 Beacon Receiver -200 to 400 KC. Re -N: 9.95 
BC -652 Receiver -2 to 6 MC -Less Dyn Used: 19.95 
BC -342 Receiver -1.5 to 18 MC For AC op Used: 69.50 
BC312 Receiver -1.5 to 18 MC Less Dyn Used: 59.50 
BC-344 Rec. -150 to 1500 KC -For AC op Used 49.50 

UHF CONVERTER 
100 to 225 MC Western Electric 
FM Converter. Plug in Unit. 
Covers Freq. 100 to 225 MC 

.. with 30 MC resultant freq.. & 
tuneable dial. AFC + or - 
control. using 1/614 & 1/5670 
tubes. Voltage required 150 

VDC 6.3 vAC. Shielded in cast aluminum. Size: 71, 
x f._ x , . -AM- 913 /TRC.... New: $94.95 

LARGEST VARIETY of SURPLUS 
EVER OFFERED! See CATALOG F -59! 

Address Dept. RN All Prices F.O.B Lime. Ohio. 
Minimum Order $5.00. & 25% Deposit on all C.O.D.', 

s 
132 SOUTH MAIN 5T. LIMA. OHIO 

Wireless Baby Sifter 
(Continued from page 63) 

with no tricks or gimmicks. The audio 
portion uses a 6J7 voltage amplifier 
into a 6C5 current amplifier which 
drives a 6L6 modulator. Choke or Heis- 
ing modulation is used. In the audio 
portion, because of the high gain, r.f. 
bypass capacitors are used in critical 
spots to prevent r.f. feedback. These 
ceramic bypass capacitors should be 
wired in as close to the tube socket as 
possible and with the shortest practical 
leads. 

C,,, the plate r.f. bypass for the 
modulator tube, should be rated at 1000 
volts d.c. or more. This capacitor sees 
high voltage transients occasionally 
which may puncture a lower rated ca- 
pacitor. 

The 6L6 r.f. tube, V,, is connected as 
an electron -coupled oscillator using a 
conventional Colpitts circuit. The oscil- 
lator coil, L,, is a commercially built 
80 -meter amateur coil which happened 
to be available. When using the larger 
section of a variable capacitor from a 
broadcast set as C1. -C,,, C,,, Cm, and L, 
resonate in the broadcast band. If 
exact duplicates of L, and C,5 are not 
available, a little experimenting with 
components on hand should produce a 
combination that will resonate in the 
broadcast band. It is fairly important 
that C. and C be kept as they are. 
They form a voltage divider which 
feeds back r.f. power to sustain oscil- 
lation. If they have to be changed to 
produce a tuned circuit in the broad- 
cast band, the capacity ratio of 3 to 1 
should be maintained. 

The r.f. power output of V, is cou- 
pled through C. and C. into the power 
lines. C. may be varied to suit the in- 
dividual locality. Less capacity will 
couple less r.f. into the lines and 
cut down any unlawful radiation if it is 
present. More capacity in C. will in- 
crease the power into the lines. C. 
should not be increased to more than .5 
ofd., however. 

The power transformer, T,, was a 
replacement type unit rated 375 -0 -375 
volts at 150 ma. with 5 and 6.3 volt 
filament windings. Any transformer of 
this general type may be substituted 
and will work satisfactorily in the 
circuit shown. 

Other Uses 

Of course, it might be pointed out 
that the uses of this unit are not 
limited to baby sitting. It can be used 
by the children as a workable "broad- 
cast station." Phono inputs could be 
added and a complete little neighbor- 
hood broadcast station made for chil- 
dren who wish to be "on the radio." It 
must be emphasized, however, that ex- 
cess radiation is illegal and punishable 
by fines and, in extreme cases, im- 
prisonment. 

A good test for determining whether 
or not the device is radiating excessive- 
ly is to walk around the neighborhood 
with a portable radio. If you can hear 

the baby sitter more than 50 feet away 
from the building or power lines, there 
is too much radiation and C. should be 
reduced to .001 or .0005 µfd. In most 
cases the range of the transmitter will 
be determined by the distribution wir- 
ing of the power company. Since the 
power line transformer is high imped- 
ance at radio frequencies, the range of 
the transmitter will be limited to those 
houses or apartments fed by the same 
distribution transformer and from the 
same side of the power -line feeder 
cables. - 

Transistorized TV 
(Continued from page 57) 

supply one of the two voltages that 
may be selected for best focus. (The 
other is +12 volts.) Also needed is a 
means of obtaining the 10,000 -volts for 
the second anode. 

Since the peak output that may be 
realized from the horizontal- output 
transistor is limited to about 50 volts, 
the high -voltage winding of the flyback 
transformer is wound for a step -up 
ratio of 100 to 1, recovering about 
5000 volts. A voltage doubler (Fig. 3) 
employing two miniature, glass, vacu- 
um -type, high -voltage diodes finishes 
the job. Other taps and windings on 
the flyback transformer, connected to 
suitable rectifiers and filters, as shown, 
provide the remaining voltage require- 
ments. The 300 -volt rectifier is a 
silicon unit. 

Housed in a leather case and with a 
leather carrying handle, the "Safari" 
could easily be mistaken for a large 
camera. Even when its front visor or 
hood is snapped up for viewing, a 
camera is still suggested. An adjust- 
able tilt base provides adaptation to 
the viewer's eye level. 

The novel receiver has been sub- 
jected to rigorous tests, including a 
simulated life test. The manufacturer 
feels that anticipated life will be at 
least that of a tube -powered TV set, 
and probably greater. At a public dem- 
onstration, performance of the "Safari" 
made a favorable impression. -30- 

EUROPEAN SET OWNERSHIP 
By A. V. J. MARTIN 

PROGRESS is slow but sure in 
Europe. At the end of June 1958, 

Sweden had 150,000 TV receivers offi- 
cially declared. Switzerland has not 
published current figures but indicated 
that by the end of 1958 it had 46,000 
television receivers in operation. 

France has just passed the million 
mark in set ownership with sales for 
one year, the summer of 1957 to the 
summer of 1958, totaling 230,000 TV 
receivers. At the present time, about 1 
home in every 14 has a TV receiver in 
France. This compares with 10,500,000 
radio receivers- nearly one per home. 

Sales resistance seems to be based 
solely on economic factors. It is esti- 
mated that the French market will not 
be "saturated" until at least 8 million 
TV receivers are marketed. =30- 

TV 
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Hi -Fi with Triodes 
(Continued from page 62) 

power sensitivity is achieved by em- 
ploying only 12 db of inverse feedback, 
which is a direct reflection of the com- 
bined benefits of the triode output 
stage. 

Total harmonic distortion at 1 -, 10 -, 
and 15 -watt levels is shown in Table 3 
for the range of 40 through 15,000 cps. 
At 1 -watt output the distortion is 1 
per -cent or less through 15,000 cps. 
The particular output transformer em- 
ployed causes the distortion to rise 
above 1 per -cent at 15,000 cps at the 
10- and 15 -watt levels. Although of 
little consequence, since the power 
level of program material seldom ex- 
ceeds a few watts above 12,000 cps, the 
latter condition can be corrected by 
selecting a different transformer. 

The excellent linearity of the ampli- 
fier is also shown by the low percent- 
age of intermodulation distortion pres- 
ent. With frequencies of 400 and 1000 
cps, in a 4:1 ratio, the intermodulation 
distortion is only 1 per -cent at 1.5 
watts and .8 per -cent at 15 watts. 

The unretouched square -wave oscil- 
lograms shown further attest to the 
capabilities of the amplifier. The 100 - 
and 10,000 -cps square waves exhibit 
slight low- and high- frequency roll -off, 
while the 1000 -cps square wave is re- 
produced almost perfectly. Although a 
somewhat more square 10,000 -cps wave 
was obtained with a smaller value ca- 
pacitor in the feedback loop. the larger 
value used in the final design assures 
ring -free performance at the higher 
power levels. No high -frequency ring- 
ing was in evidence with the amplifier 
reproducing the 10,000 -cps square wave 
even when a .1 -pfd. capacitor was 
shunted across the output transformer 
secondary -indicating good high -fre- 
quency stability. 

The amplifier is also extremely 
stable at low frequencies despite the 
use of somewhat oversized coupling 
capacitors. Should low- frequency in- 
stability be encountered, due possibly 
to the use of an output transformer 
other than the specified model or a 
power supply without adequate filter- 
ing, the value of the coupling capacitor 
between the plate of the 6SJ7 and the 
phase inverter, C. should be reduced 
slightly. The exceptional stability of 
the amplifier is further indicated by 
the absence of oscillation with the out- 
put transformer plate -leads incorrectly 
phased to provide positive instead of 
negative feedback. As a result of this 
characteristic, the builder must deter- 
mine the output transformer primal 
connection that provides negative feed- 
back. Of the two connections possible, 
the correct connection will be charac- 
terized by lower amplifier sensitivity. 

In conclusion, the performance specs 
speak for themselves. Here is a high - 
quality, medium -power amplifier that 
can be built at low cost and with re- 
markably few construction problems. 

-IN- 
July, 1959 

electron 
--_._ tube 

Itr 

DEBUT... 
of a Premium Performer! 
Channel Master introduces a brand new line of PRE - 
MIUM QUALITY ELECTRON TUBES ...bringing 
you the outstanding performance, quality, and value 
you've learned to expect from products that bear the 
brand of established excellence ...Channel Master. 

tt f\ 'A 
C IilÌ N 1TE l MASTER CORP. 

[11fNYl(!!, N. I. 

name 

address 

city 

SEND 

ELECTRONICS 

WORLD 

EVERY 

MONTH 

zone state 

Check one: p 3 years for $10 

0 2 years for S 7 

El 1 year for S 4 

In the U. S., its possessions, and Canada. 

Foreign rates: Pan American Union 
countries, add .50 per 
year; all other for- 
eign countries, add 
$1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW -7 -9 

434 S. Wabash Ave., Chicago 5, III. 
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What's 

New in Radio 
PHOTOFLASH CAPACITORS 

Illinois Condenser Co., 1616 N. 
Throop St., Chicago 22, Ill. has re- 
cently added a new series of smaller - 
case- dimension capacitors to its line of 
photoflash units. 

Guaranteed low leakage at full rated 
working voltages, the new capacitors 

are designed for minimum inductance 
and greater discharge currents with 
more useful watt /seconds available. 
The new units may he stacked for 
space saving. 

Among the new standard items are 
units measuring 11/2" x 21" rated at 
400 µf., 300 volts and 11/2" x 3'4" rated 
at 450 µf., 475 volts. Bulletin Type 
UMCF, available without charge, gives 
complete information on the entire line. 

"QUAD FOUNDATION KIT" 
Cubex Company, 3322 Tonia A% L.., 

Altadena, Calif. is now offering a 
"Quad Foundation Kit" for experi- 
menters and "do -it- yourself" builders 
of the cubical quad beam antenna. 

The kit consists of two end spiders, 
boom, boom -to -mast mounting fixture 
mast stub, and 16 radial arm clamps. 
The end spiders are of lightweight, 

high- strength aluminum alloy castings 
which mount to a 2" diameter tubular 
aluminum boom. Clamps are furnished 
for mounting bamboo, tubular alumi- 
num, or Fiberglas radial arms securely 
to the casting. The spiders are de- 
signed for positive clamp mounting to 
the 10 -foot x 2 -inch diameter tubular 
aluminum boom. 

Additional information on this new 
kit, including price, is available from 
the manufacturer. 

MULTIPLE OUTLET 
Tap -A -Line Mfg. Co., 31 S. W. 5th 

Court, Pompano Beach, Florida has 
recently introduced a handy multiple 
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outlet unit which is especially valuable 
for radio and TV service shops. 

The device consists of a tough plas- 
tic sheath 12 inches long and 1 inch 
square which carries the parallel con- 
ductors in channels 1/2 inch apart. The 
channel is fastened to the wall, back of 
the service bench, etc. and the device 
plugged into the power line by means 
of a 4 -foot cord. Up to eight units can 
then be plugged into the "Tap -A- Line." 

The device is available in lengths 
ranging from 6 inches to 10 feet. De- 
pending on the appliances or equip- 
ment plugged into the strip, from 3.5 to 
7.25 amps can be carried. The strip 
within the device is equal in capacity 
to No. 12 wire. 

For complete details on sizes and 
prices, write the manufacturer direct. 

NEW V.T.V.M. 
Electronic Measurements Corpora- 

tion. 625 Broadway, New York 12, N. Y. 

is currently offering a new vacuum - 
tube volt- ohm -capacity meter in both 
kit and factory wired versions. 

The Model 107A features a 6" meter 
with a zero center position for FM dis- 
criminator alignment. This multi -func- 
tion meter cannot burn out, according 
to the company. The circuit features 
1% precision resistors for all voltage, 
capacity, and resistance measurements. 
The meter reads peak -to -peak voltages 
in six ranges from .2 volt to 2800 volts; 
a.c. (r.m.s.) voltages from .1 to 1000 
volts in six ranges; capacity from 50 
µpfd. to 5000 pfd. in six ranges; and 
resistance from .2 ohm to 1000 meg- 
ohms in six ranges. The unit will also 
measure inductance from 1.4 to 140,000 
henrys in four ranges. 

DUAL -HEAT SOLDER GUN 
Weller Electric Corporation, 601 

Stone's Crossing Road, Easton, Pa. has 
developed a dual -heat soldering gun 
which is suitable for a wide variety of 
applications. 

Providing both high and low heat - 
90 and 125 watts depending on require- 
ments -the device is operated by an 

instantaneous "Tri'germatic" control. 
The soldering gun is of modern, com- 
pact design and is carefully balanced 
to aid in precision soldering and re- 
duce hand fatigue. A pre- focussed 
spotlight illuminates the work while 
the gun is in use. 

The gun has a new high -efficiency 
tip which has been especially developed 
for this application. The tip utilizes 
copper for superior heat transfer and 
soldering efficiency and iron -plating for 
durability. 

Marketed in kit form as the Model 
8200K, the package includes the solder- 

ing gun, a roll of rosin -core solder, a 
soldering aid, and a cleaning brush. 

Write the manufacturer for full de- 
tails on this UL- approved soldering 
tool. 

SUBMINIATURE TRANSFORMERS 
Microtran Company, Inc.. 145 East 

Mineola Ave., Valley Stream, N. Y. has 
added seven new subminiature transis- 
tor transformers to its regular cata- 
logue line. 

The new units are being offered in 
hermetically sealed MIL -AF, round, or 
epoxy molded cases. Size is slightly 
less than 1 cubic inch with an approxi- 
mate weight of 1 ounce. Impedance 
ranges are designed to meet the re- 
quirements of many new transistors. 

A new 24 -page catalogue which in- 
cludes full specs on these new trans- 
formers, as well as other items in the 
firm's line, is available on request. 

FEDTRO "TRANS -LYTICS" 
Federal Electronics Sales, Rockville 

Centre, N. Y. is now offering a new 
line of electrolytics which has been 

designed specifically for application in 
transistor radios, test equipment. port- 
able electronic gear, hearing aids, TV 
cameras, etc. 

The subminiature "Trans -Lytics" 
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feature high stability and low curreldl 
leakage. The units are metal cased 
with a protective insulating sleeve of 
chemical- and abrasive- resistant plas- 
tic. An etched plate of highest purity 
aluminum is used internally. The leads 
are solder coated to assure trouble -free 
use in dip -soldering production assem- 
blies. 

Standard stock sizes range from 5 to 
100 pfd. in voltages from 3 to 10. All 
leads are of standard two -inch length. 

Write the manufacturer for a data 
sheet and listing of available units. 

SILICON RECTIFIER LINE 
The Semiconductor Products Divi- 

sion, Motorola Inc., 5005 E. McDowell 
Road, Phoenix, Ariz. has announced the 
availability of a wide variety of dif- 
fused- junction silicon rectifiers in 
standard "Top Hat" and "Stud Mount- 
ed" welded packages. 

All units have very low back cur- 
rents at high temperatures. Excep- 
tionally high surge current handling 
capacity and excellent stability are 
claimed for these rectifiers. 

The "Stud Mounted" rectifiers are 
types 1N115 through 1N1120 and 1N- 
253 through 1N256. The "Top Hat" 

rectifiers come in types 1N536 through 
1N540, 1N1095, 1N1096, and 1N547. 
Small quantities are available from the 
company's distributors, production 
quantities from the Division. 

MICRO- MODULE COMPONENTS 
P. R. Mallory & Co. Inc., 3029 E. 

Washington St., Indianapolis 6, Ind. has 
announced the development of two 
micro -modular components -a solid 
tantalum capacitor half the thickness 
of a dime and a tiny mercury battery 
the size of an aspirin. 

The capacitor was developed in two 
thicknesses, .028" in ratings up to 15 
itfd. and .035" in ratings up to 30 pfd. 
Three different ratings and five termi- 
nal arrangements were developed in 
each thickness. The units have an 
effective operating temperature range 
of -65 to 85 degrees C. 

The battery, RM 312, was designed 
for modules requiring a self- contained 
source of power. The battery measures 
.305" in diameter by .135" thick. 

These new components have been de- 
veloped and are being produced for the 
Army Micro -Module Program. 

CRT ADAPTER 
B & K Manufacturing Co., 3726 N. 

Southport Ave., Chicago 13, Ill. has 
announced the availability of a handy 
new CRT adapter for the testing and 
rejuvenating of 110 -degree picture 
July, 1959 

WALTER ASHE SAYS- 

WE NEED YOUR USED* 

EQUIPMENT RIGHT NOW! 
Today's king size Walter Ashe "Surprise" Allowances 
prove you get the deal of a lifetime ... if you trade now! 

'Made since 1945 

Tell us what you want... and what you 
have to trade! The coupon brings our 
top "Surprise" Allowance on the new- 
est models of famous brand equipment! 
Your used equipment is just like money in 
the bank ... only now it's worth a lot more 
in trade with Walter Ashe. Choose any item 
you want from the brand new 1959 Ashe 
catalog ... your choice of Amateur Equip- 
ment or High Fidelity. But whether you 
have a trade or not .. you can always count 
on worthwhile savings when you "order 
from Ashe." Make us your "One Stop Super- 
market" for everything in Radio, Television 
and Electronics. Our stocks of replacement 
or original parts, receivers, transmitters, 
amplifiers and associate equipment were 
never more complete. Of course, our experi- 
enced staff is always ready to help you and 
speed along your orders. 

tr\ FREE! 

MI5 rv t utOttnt latllatt'. 

AMATEUR GEAR 

The newest from 
Collins, Hammar- 
lund, National and 
all the other top 
names. Best terms, 

s 

HI -FI COMPONENTS 
Trade your name. 
brand, factory -made 
ampli fier or tuner for 
new monaural or 
stereo equipment. 
Ask for our big "Sur- 
prise" Allowance. 

Send for new 1959 Catalog 
New l i t -page catalog ready now ... mail the coupon for our I'RLI. 
copy! You'll find everything you need at lowest money saving prices. 
Here are the very latest in receivers, transmitters, tubes, books, test 
instruments, amplifiers and components ... in stock for prompt ship- 
ment. Send today for your complete Radio- TV -Hi -Fi Buyers Guide 
Catalog! Catalogs sent only to residents of l ' n tied States and territories. 

ASK ABOUT TIME PAY PLAN "SURPRISE TRADE -IN" COUPON 

TRADE BIGGER -TRADE NOW 

gde 
RADIO CO. 

ONE STOP SUPERMARKET 

1125 Pine Street -St. Louis 1, Mo. 

WALTER ASHE RADIO CO. 
YOUR ONE -STOP SUPERMARKET 
Dept. R -7 -59 St. Louis 1, Mo. In Our 37th Year 

BRush New Catalog 
Send latest lists of guaranteed Used Equipment 

O Rush "Surprise Trade -in" offer on my_ 

For 

Name 
Address 

City 

Ishow mate rind model of equipment d.,,red 

_ "Lone_ State__ 

BARGAIN TV 
NUNIlN6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
- 3619 TROOST KANSAS CITY. MO. 

DON'T BUY HI -FI 
COMPONENTS, TAPE RECORDERS UNTIL YOU 
GET OUR LOW, LOW QUOTES BY RETURN 
MAIL. ALL STANDARD BRANDS IN STOCK. 

WHOLESALE CATALOG FREE 

AUDIO FAIR 
1799N 1st Ave., New York 28, N. Y. 

ENGINEERING 
for B.S. DEGREE 

tun'''ed IN 27 MONTHS tanto. o Age' 
Students study ngmeering under accelerated program 
leading to R.S. degree in 27 standard -yr. pro- 
gram 

o.l 
In 

Math.. Chem.. Physics. Year -round clan e,. C,m 
prehensive training In electronics. television, advanced 
radio theory d design, math., nuclear physics and elec. 

r engineering. Aleo prep coo s. Low rate. Earn board. 
G.I. approved. Enter Sept.. Dec.. March. June. Catalog. 

INDIANA TECHNICAL COLLEGE 
979 E. Waahl Ivd., Fen Wayne 2. Indiana 

leae mend free Information on R.S. ENGINEERING 
EGREE IN 27 MONTHS as duetted. 

tlnteanica O Chemical o Aeronautical 
Civil o Mechanical Eleoteical 

IN ad MO. in: 
cal Mechanical 

O Elect cal Metallurgical 
(Power ae alectranice) 

O 
IN SS MO. IN o Mau. o Ckom. o Physic. 

A 
Civil 
ehemies 

a. 
Name 
Aadroaa 
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cori,prehensire 
home study courses in 

ELECTRONICS 
ENGINEERING 

Each cil lrn Its emi- 
nent 

rots 
in hie Held 'anti 

;eludes the atandurd recognised 
textbooks. Personal and individual 
:.ttenliun given to the student 
I it rough our proved method of in- 
strurtion. For root plet le in for mu- 

antl a syllabus of earl. course. 
nail the coutssn. 

Choose front among 
these complete courses 

Advanced Radio and Electronics Engineering 
1 Electronics Engineering 

General Radio Engineering 
Radio Servicing. Maintenance and Repair 
Television 
Television, Maintenance and Servicing 
General Technical Training 
Special Advanced Electrical Engineering Course 
for Professional Engineers Examination 

General Electrical Engineering 
f7 Electrical Installation and Wiring 

Electrical Draftsmanship 
Circuit Mathematics 
Electricity Supply 
Telephony 

Canadian Institute of Science A Technology Ltd. 
725 Century Bldg., 4125th St. N.W., Washington,D. C. 

Gentlemen: Please fo uwrd free of cost or obliga- 
tion information on your F.lee- 
trnnira Engineering Courses. 

\ame 

%ddreaa 

Cats Slab 
In Canada: Canadian Institute of Science and Tech- 

nology Ltd., 724 Garden Building. 263 
Adelaide St.. West Toronto 1, Ontario. 

COMPLETE RADIO STATION 
al,l,. 1.aa.o .,i,n 

A 0. I 1,1 
,lusL. AMTR: 
t LP :IVY AM. 2 SI,- 
1.233.1c. VFO 
..V'11.. RCVH: 2 -Nile ,', nand.. Ideal for 
t clrl day or ens,' e , and i.' 

. ,ip- tnNMrre. New. 
Al' tunen. spares . 

headset. an. 
etc. PIA's 

' 
power supply rar perarng a., iron. $59.50 

AiI /ARC -4, untailete 2-mrter xnnr /retr using an 
2 in the Ilnst. The reeeher Is xtl controlled and Il lobes. The Xmtr u standard 60011 kr xl1s, 

uhsod multiples 24 times up a to ! teeters. llriginalb' 
led 10 101orule !Two 12/24vdr. the unit Is easily 

xoertrd for 110 vac operation. All units are In used. .,i lrnl condition. less n,hes, dynamotor. 
$ 12.50 t rsshds. With tvnvraslnn dale 

BC 645 TRANSCEIVER: Ideal for c ere ln to hum 
,.ul a eit@ena hand ,420- 4nSmei. New, complete 

with dynamotor. all tube.. and 12vdc 532.00 nee. 'SO CO Mae. .. 
COMPLETE XMTR.RCVR: Itey, rn t lu8- 13.750 ke. 

Into spans 2.000.4.525 Kr arnl 6.000 -0.050 kc 
A\i -('w'. 15 Watts out. New. complete with all tun- 
ing units. plugs. Junclim, PM/ control 1 and 
Instruction leak. Free schematic on 1e S32.50 

rest. Shag. we. 125 lba 
MEDIUM POWER PULSER: The MIT MOD Ill PULSER 

Is a lightweight. medium Mower r dar modulator 
using an 52,1 R In a regenerative Idocklng os llln- 

areirctlit feeding a 7158 rawer ,pllller. reek 
arant Is 12 Kv at 12 Amps i a 0.-'I.0 2user. 
l a 1000 ohm load. Pulse widths are duty ratio 

of 0.001. Primary power requirements n EiS 
Ane 400.12071 e n s ':1.5A. Alvin 25 vde at S Amp. 

odrrexternal 
trigger of at least peak It re. 

d. All milts a complete with all tubes. 
pressurised nnuaing. 'and schematic diagram IRe- 
err to HaAl.nb Merles. Vol. 5, $97.50 

SCOPE UNIT: SC 704 Radar indicator. Ideal founda- 
tion unit for 5 -inch scope. panedapter. monitor. etc. 
Star: 10^xn IS-x5^. Requires 4 -6ACT, 3.0146, 
and SIIPI . New. less tubes. nul with viewing 
boost. and neat lea carrying chest 711 ^xl2 ̂ s 

which maywbe used far tool chest. te.$$ 'd' locker. ele. Schematic Included. . 

VHF TRANSCEIVER, 150.200 MC. APX -1 or APX -2 
WE set. 
transmitter. Hundred. of rusab a part. restslnrs.. 
coils. Suggested 

s, hardware. tube sockets. 
1 transceiver, remote control expeittera pollee fire dept. 

, rte. An experlmenter'a delight!! (,4x95 New. e., tube. r6 

See our large i e otional display Of 
yeguide a testa seta. 

All prices e FOE Brooklyn. N. Y. 
Send Check or M.O. Shipping Charges COD. 

COMMUNICATIONS EQUIP. CO. 
343 Canal St., Opp. Church St. 

New York 13, N. Y. Phone: Worth 6 -4045 i 
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tubes having 2.34, 2.68, and 8.4 volt 
filaments. 

The new adapter is designed for use 
with the firm's Models 400 and 350 

cathode rejuvenator testers. It is mere- 
ly plugged into the unit and is ready 
for immediate use. 

For complete information on the new 
Model CR48 adapter, write the manu- 
facturer direct. 

NEW WIREWOUND RESISTORS 
Hamilton -Hall Resistor Corp 227 N. 

Water St., Milwaukee 2, Wis., has re- 
cently introduced a new line of 2 -watt 
wirewound resistors which are priced 
to sell from 5% to 277e below com- 
parable carbon units. 

The new units are available in three 
tolerances: ±5% ±10r/r, and ±20r /r. 
The resistance range is from .270 ohm 

through 4700 ohms. The resistors are 
made in rectangular shape, 77í8" high 
x ÌR" wide x 7 /e" long, with 11 /a" tinned 
copper axial leads. 

The resistors are highly resistant to 
humidity and carry permanent life- 
long markings of resistance, tolerance, 
and wattage. 

Complete details and prices on this 
new line will be supplied upon request 
to the manufacturer. 1 -- 

PACIFIC HAMS MEET 
THE American Radio Relay League Pa- 
il Division Convention will meet at 
San Jose, California on July 3, 4, and 5. 

Mr. Goodwin L. Dosland, president of 
the League, will be the main sprakcr at 
the radio affair, which will include tech- 
nical talks by leaders in the amateur 
radio and electronics fields. 

The convention will feature entertain- 
ment, a ladies program, and a steak bar. 
becue, among other events. 

Hotel and motel accommodations are 
available in the Greater San Jose area, 
and headquarters at the Hotel St. Claire 
are in the central downtown area. 

The convention is being sponsored by 
the Associated Radio Clubs of Greater 
San Jose. Hanes and non -hauts may re- 
ceive details by contacting "ARCS," P. O. 
Box 6, San Jose, Calif. Registration fee 
is $7.50 and pre -registration deadline is 
June 20. 

NOW ON SALE AT NEWSSTANDS - 
OR ORDER BY MAIL TODAY! 

ELECTRONIC KITS -2nd Edition 
Kit builders everywhere asked for it 
and now it's here -an exciting follow - 
up edition to Ziff -Davis' popular annual, 
ELECTRONIC KITS! This brand -new 
sequel will save you money on hi -fi, ham 
radio, other electronics devices by show- 
ing you how to use easy -to- assemble 
kits! What's more, ELECTRONIC KITS 
-2nd Edition features a big up -to -date 
directory of available kits, complete 
with specifications, prices, and manufac- 
turers' names! 

over 160 pages - 
600 illustrations 

HOW TO BUILD A KIT -Learn what's involved In 
building a kit, and pick up tips on good construction 
practices. 

KIT CONSTRUCTION CHECK LIST- Here's a summary 
of important steps in assembling a kit, enabling you 
to get it right the first time. 

HOW NOT TO MAKE MISTAKES -Pick up tricks to sim- 
plify work and reduce the chance of error. 

WORKING WITH WIRE -For rapid assembly and reliable 
operation, you should know how to handle various 
types of wire. You'll find out here. 

FOR YOUR HI -FI -How to construct a Stereo Preampli- 
fier. Stereo Adapter. Tape Recorder- Turntable. AM. 
FM Tuner. Book Shelf Speaker Enclosure. Integrated 
Stereo Amplifier. Monaural Amplifier. Record Changer. 

FOR YOUR SHOP -How to build a Vacuum Tube Volt 
Meter. Signal Generator. Oscilloscope. Tube Tester. 
Multitester. Transistor Tester. 

FOR YOUR HAM SHACK -Transmitter. Receiver. Grid - 
dip Meter. Modulator. Single -sideband Converter. 
Mobile Transmitter. 

FOR YOUR HOME -Table Radio. Transistor Pocket Ra. 
dio. Junior Electronics Experimenter's Kit. Clock Ra- 
dio. Radio Control Transmitter. 

ELECTRONIC KITS -2nd Edition is on 
sale now at newsstands or order by mail 
today -using the handy coupon below. 

Ziff-Davis Publishing Company 
Department EW7 9 
434 South Wabash Avenue 
Chicago 5, Illinois 
Please send me a copy of the brand new ELEC- 
TRONIC KITS -2nd Edition. I enclose $1.00, the 
cost of this Annual, plus 14 to cover mailing and 
handling charges. (Canada and Foreign, $1.25 
plus lOt postage.) 

NAME 

ADDRESS 

LCITY ZONE... STATE 

ELECTRONICS WORLD 
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The Summer Slump 
(Continued from page 55) 

make available schematics and service 
data, provide training materials, advise 
on the requirements for and procure- 
ment of FCC licensing for work on the 
transmitters, and fill in on what addi- 
tional equipment will be required be- 
yond that already available in the shop. 

As for industrial electronics, many 
local hospitals and non -electronic man- 
ufacturing firms use controls and other 
electronic gear in daily operation. As a 
rule, service and maintenance by the 
manufacturer -installer, usually not 
nearby, is expensive and inconvenient 
for both parties. Many alert local in- 
dependents have been able to step into 
the breach here by soliciting business 
from the user. Although unfamiliar, 
these devices are generally far simpler 
and more straightforward to service 
than the average TV receiver. After 
contact with the user and determina- 
tion of what equipment he has on hand 
that may need work, direct correspond- 
ence with the manufacturer for 
technical data concerning operation, 
characteristics, maintenance, and re- 
placement should be undertaken. Some 
manufacturers are still reluctant to 
divulge such information. The number 
who will cooperate because they have 
been forced to accept the fact that 
local service is the only feasible solu- 
tion is growing. 

One "natural" not to be overlooked 
is the installation of lightning- protec- 
tion systems on homes, farms, churches, 
and other buildings. Apparently unre- 
lated to electronic service, the equip- 
ment and techniques involved are 
strikingly parallel to those in antenna - 
installation work. In addition, antenna 
work can be used as a wedge for selling 
protection systems, and vice versa. 
Furthermore, interest in this direction 
is highest during the slow summer 
months. As though this weren't enough, 
the service dealer seeking entry into 
this field will find a welcome mat fac- 
ing him rather than a "keep -out" sign 

Manufacturers of protection systems 
face a paradox. On the one hand, there 
is an impressive number of properties 
throughout the country still requiring 
protection. On the other hand, makers 
have not succeeded in reaching owners 
of these properties through existing 
dealerships. This sideline shapes up as 
a most promising one. For further de- 
tails, see our article on "Facts about 
Lightning Protection" on page 59 of 
this issue. 

In conclusion, slumping business, 
whether it is seasonal or long -term, has 
its cures, but none of these is in the 
easy -miracle class. Push your regular 
type of work harder with promotion. 
For a summer boost, the newly opening 
field of lightning protection is a sleep- 
er. For a year -round boost, 2 -way mo- 
bile communications looks like a good 
bet, with other diversified electronics 
fields possible. Good luck! -3Z 

SPECIFY 
ANTENNA FILTER AND FILTER 
BASE 

Sharp Selectivity for Antenna 
Multiplexing 
Single Channel Prealignment 
Eliminates Field Adjustments 
TUG -PLUG* Quick- Disconnect 
Fittings and Built -In Connecting 
Cable Simplify Installation 

Years of EXPERIENCE in the tele- 
vision transmission field, plus the 
MOST ADVANCED RESEARCH AND 
DEVELOPMENT FACILITIES have 
made ENTRON the watchword in 
quality, precision -built master tele- 
vision antenna equipment. 

Modular design of the entire 
Entron system assures ease and 
rapidity of installation, inspection, 
and maintenance. Each component 
also features the Entron TUG -PLUG *, 
a revolutionary, time -saving, quick - 
disconnect fitting. 

For further information, write or phone: _-./11 }M1, P. O. Box 287 Dept. A Bladensburg, Md. 

_ - - - o Phone: APpleton 7 -9585 

I I-METER CITIZENS BAND 
TRANSCEIVER KITS!!! 

No Amateur License Needed -Ns Test to Take!!! 
22 channels to choose from -26.965 Mc. to 27.225 Mc. 
Complete kit of pans, tubes, transformers, chassis. 
crystal pre -wound coils, etc. es ppss 

Only $29 
Crystal microphone for above kit Only $1.99 
12 -volt dynamotor for above kit Only $3.99 
27 megacycle crystals .005% tot ..Only 52.50 
Master Mobile Base Loaded 40" Whip Antenna - 
Stainless Steel (Univ. Mount) Only $12.95 

All components for transeeiver kits available at low 
prises!! Write for latest catalog and complete infor- 
mation 

GROVE ELECTRONIC SUPPLY COMPANY 
4105 W. Belmont Avenue Chicago 41, Illinois 
Include Postage W /Order Weight of Kit 9 Lbs. 

WANTED! 
Equipment, 
Components or Parts! 
If you have something to sell, 
let ELECTRONICS WORLD 
readers know about it in our 
classified section. It costs very 
little: just 501; a word including 
name and address. Minimum 
message: 10 words. For further 
information, write: 

Martin Lincoln 

ELECTRONICS WORLD 

One Park Ave., New York 16, N. Y. 

I N C C D R P O R A T E O 

et 1f F 
For Master Antenna Systems 

COMPLETE LINE OF OUTLETS IN 
ALL ATTENUATIONS FROM 10 
TO 30 DB. 

SA -23 AMPLIFIER 
High Power Output -High Gain 
10,000 Hour, Type 6922 Tubes 
long Life Silicon Rectifiers 
Separate Tilt and Gain Con 
trots for Each Band 
New TUG -PLUG* Quick-Dis. 
connect Fittings 

Plug -in power splitters available 
to split signal 2 or 4 ways. Ask for 
ES -2 or ES -4. 

*Trade Mark 

July, 19'9 

Easily Installed -No Special 
Tools Required 
OP Series (Flush Mounting) - 
OB Series (Surface Mounting) 
DK Series with Two Outlets 
(Both Flush and Surface Mount- 
ing) 
New TUG -PLUG* Quick -Dis- 
connect Fittings 
Response Flat from AM thru 
VHF TV Band 
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AN ART -13 100 WATT TRANSMITTER 

(Removed from aircraft.) 

u -. __. 

.v 

r 
a 

_ j. 
Designed to provide radio communication by voice, 
(MCW) or CW telegraphy. Class "B" audio modulator 
system capable of modulating the carrier at least 90% 
on voice or MCW. Incorporates automatic tuning mech- 
onion which may be used to select any one of 11 fre- 
quencies, range 2000 KC to 18,100 KC. Frequencies 
200 KC to 1500 KC range is provided 

639.50 by addition of oscillator 0-16/ART. 13A. 
Less Meters $24.50 
0.16 Low frequency oscillator $ 5.95 

LORAN AN -APN9 The LORAN (Long Range Naviga- 
tion system removed from aircraft) as used in both 
ships and aircraft provides accurate moons of deter- 
mining position by the reception of radio signals from 
transmitting stations of known location. 12 or 24 or 32- 
volt. Shipping wt. 80 lbs. Complete 
w aunts, plugs and used PE- 206.... $114.95 
R65 APN -9 -Receiver -Indicator with 
tubes, Crystal, hood and lens $74.95 

LORAN APN -48 
FINE QUALITY NAVIGATIONAL EQUIPMENT 

Determine exact geographic position of your boot. 
Indicator and receiver complete with all tubes and 
crystal. INDICATOR ID 6B and RECEIVER R -91 /APN -4, 
complete with tubes. Removed from aircraft $39.50 
Receiver Indicator as above. 
BRAND NEW. In original cartons. $54.50 

RADAR SYNCHRONIZER UNIT - 

of 

Complete with 25 Tubes 
` 6L6'1-6SN7's-6AK5's- .11a 7I7A's- 6AG7's- 6AC7's l: 

- -6SL7's- 6N7's, etc.- Switch- 
es, Relays, 12S0239 Coax. WI i Chassis Connectors, Resistors, 
Transformers and a raft fs Jo valuable parts. Size 12's- 
20'x8'. ShippingWeight 
35 lbs. $9.95 ea. 
Save by buying 4 for $36.00 

New LM- FREQUENCY METER HETERODYNE, crystal 
calibrated. Modulated covering frequencies from 125 
KC to 20,000 KC continuously. This equipment provides 
accuracies of .02 percent in the 2000 to 20,000 KC 
bond. With original crystal and calibration book. 
Shipping wt. 30 lbs $59.50 

ID 169,APN -12. SCOPE INDICATOR. Complete with 
tubes and conversion instructions for 110 V 60 cyc. AC. 
BRAND NEW $ 9.95 
63 TUBE AIRCRAFT COMPUTER with tubes such as 
6SN7's- 12AT7's- I2AX7's etc $24.95 
WRITE FOR LATEST FLYER FOR FULL DESCRIPTION. 

R W ELECTRONICS 
2430 S. Michigan Ave., Dept. N 

"hone CAlumet 5 -1281 Chicago 16, III. 

GET INTO 

ELECTRONICS 

y.l'.I. training Rees to mimesis es tnhnleiens. 
held engineer.. specialists In 

m 
unlcstlons. 

guided mind)... computers. radar and automa- 
tion. Basic and advanced courses in theory d 
laboratory. Associate degree electronics in 29 
months. B.B. In electronic ensineering obtainable. 
IfPD accredited. G.I. approved. Graduates in all 
branches of electronics with major companies. 

ptember. February. Dorms, campus. High start Ser:,,l,in[. 
,r e,,,i.'alet. .tali,.;. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso. Indiana 
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Stereo Tape System 
(Continued from page 68) 

teresting possibilities since it has low 
inherent distortion and low output im- 
pedance. 

The two 10 -watt power amplifiers 
used in this system consist of two iden- 
tical amplifiers with circuitry as shown 
in Fig. 6. This is a direct -coupled am- 
plifier with excellent low -frequency re- 
sponse and also has the advantage of 
a feedback arrangement for current 
stabilization of all stages. The feedback 
system also stabilizes the voltage divi- 
sion across the power output transis- 
tors, V. and V.. which operate in a 
class B push -pull arrangement. V. and 
V, also operate class B in the familiar 
Darlington connection to increase the 
current gain. Using an n -p -n for V, 
gives the required phase inversion for 
driving V. and also has the advantage 
of push -pull emitter -follower operation. 
V: and V. have a small forward bias to 
minimize crossover distortion. This bias 
is set by the voltage drop across the 
1000 -ohm resistors (R. and R1,) that 
shunt the input to V. and V,. V. and 
V. are biased for the same reason with 
the voltage drop across the 1N91. A 
68 -ohm resistor would serve the same 
function as the 1N91 except there 
would be no temperature compensa- 
tion. Thermistors have also been used 
to compensate for the temperature 
variation of the emitter -base resist- 
ance, but they do not track this vari- 
ation as well as a germanium junction 
diode which has temperature charac- 
teristics similar to the transistor. 

V: is a class A driver requiring a 
very low- impedance drive which is ac- 
complished by an emitter follower, V,. 
V, needs a current source for low dis- 
tortion thus R, was set at the maxi- 
mum value which would allow the 
amplifier to be driven to maximum 
output with the Standard Reference 
Level into the preamp. 

The bias adjust, R :, is set for one -half 
the supply voltage across V. and can 
be trimmed for symmetrical clipping at 
maximum power output. The .001 -µfd. 
feedback capacitor (Cs) from collector 
to base of V. aids in stabilizing this 
circuit by reducing the phase shift and 
high -frequency gain of this stage. The 
100 -µµtd. capacitor (C,) shunting the 
bias network further aids the stabiliza- 
tion with high- frequency negative 
feedback from output to input. This 
circuit has approximately 15 db of 
over -all feedback with the 24,000 -ohm 
resistor (R,) from load to input. The 
speaker system is shunted by 22 ohms 
(R) in series with .2 µfd. (C,) to pre- 
vent the continued rise of speaker im- 
pedance and its accompanying phase 
shift beyond the audio spectrum. 

The over -all result from using di- 
rect- coupling, no transformers, and 
ample degeneration, is an amplifier 
with output impedance of !12 ohm for 
good speaker damping and very low 
total harmonic distortion, as shown in 
Fig. 8. The frequency response at 

average listening levels is flat over the 
audio spectrum and the maximum pow- 
er response is shown in Fig. 14. The 
amplifier square -wave response is 
shown in Fig. 13. All of the data was 
obtained using an amplifier load of 16 
ohms. 

Figs. 11 and 12 show the construc- 
tion and layout of both 10 -watt ampli- 
fiers on a single aluminum chassis. V. 
and V. of Fig. 6 are mounted on a 
common heat radiator which is insu- 
lated from the chassis. See Fig. 11. One 
of these transistors must be insulated 
from the common heat radiator. The 
author placed a thin sheet of mica be- 
tween transistor V. of both amplifiers 
and the Delco automobile radio heat 
sink. These aluminum heat sinks could 
have been sawed in half for direct 
mounting of each of the four power 
transistors. Another method would be 
to mount each power transistor direct- 
ly on a 3" x 3" x 3, :,2" aluminum plate. 
with each of the four plates insulated 
from each other and also insulated 
from the chassis. 

The two 10 -watt amplifiers use the 
common power supply of Fig. 15 which 
provides excellent isolation for each 
amplifier. Figs. 16 and 17 show the 
layout and construction of the power 
supply used by the author. Mounting 
hardware and mica washers are furn- 
ished with the 1N1115 silicon rectifiers. 
The aluminum power supply chassis 
(Fig. 16) is the heat radiator for the 
bridge rectifier system that is used to 
deliver the required d.c. 

Although the construction described 
may seem fairly complicated and be 
relatively expensive, the results ob- 
tained have fully justified the author's 
outlay of time and effort. 

COMPACT METER MOUNTING 
By CHARLES ERWIN COHN 

WHEN building equipment designed to 
go into a relay rack, it is often found 

desirable to keep the panel height lo 
so that as many chassis as possible can 
be placed in one relay rack. It ostc.. 
happens, however, that these units must 
have meters on their front panels. 

If the conventional construction ordi- 
narily employed is used, the panel must 
have a height equal to the sum of the 
chassis and meter heights. However, if 
the parts on top of the chassis are not 
too high, space can be saved by adopting 
the construction technique shown below. 
Here the chassis is spaced behind the 
panel far enough to clear the meters and 
the panel height need only be sufficient 
to accommodate the meters. 

If equipment constructed this way is 
to be used in an enclosed rack, the maxi- 
mum possible chassis depth will be re- 
duced by the amount of the panel clear- 
ance needed. 

Method described in text. 

- 
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Tame TV "Dogs" 
(Continued from page 58) 

the voltage drop across all the resistors 
in the network. Look at this diagram 
(Fig. 3). You should measure a voltage 
drop across R0, R,, and R.: only -noth- 
ing across R,, R0, or R. While you're 
at it, check the delay resistor, R0, to 
make certain that there isn't too much 
delay." 

"Boy!" Phil exclaimed. "If I had 
used that procedure this morning it 
would have taken only minutes instead 
of hours to find the trouble!" 

"Incidentally, if you do get a voltage 
reading across R,, R0, or R,, it indicates 
grid current in the i.f. stages, prob- 
ably resulting from a leaky coupling 
capacitor." 

"What if the trouble doesn't lie in 
this section -how do we further isolate 
' he breakdown ?" 

"With a scope adjusted for maximum 
connected across the video- detec- 

tor load resistor," Harry replied pa- 
tiently. 

"A scope! What then ?" 
"Vary the a.g.c. clamp voltage with 

the control on the bias box and look for 
a signal waveform on the scope. If you 
see it, adjust the clamp voltage for the 
nearest thing to a normal looking sig- 
nal; then scope -trace the waveform on 
the grid of the a.g.c. keyer and the 
plate and grid circuits of the stages 
between the video detector and picture 

tube for a distorted signal. When you 
find a stage with a distorted waveform, 
use your v.t.v.m. for voltage and re- 
sistance measurements to find the de- 
fective component." 

"What if we don't get a signal at the 
video detector, or if the signal we do 
get is already badly distorted ?" Phil 
asked. "What then ?" 

"In that case the bug is in the tuner 
or i.f. stages; routine scope or voltage 
and resistance checks should pinpoint 
the trouble. The important thing is 
that we have quickly and systematical- 
ly cut down a broad trouble area to 
working size. And that, my friend, is 
what I mean by standard isolating pro- 
cedures. Think you can use it 

"I don't see why I shouldn't try it." 
As a matter of fact, Phil didn't think 

much of the system when he first be- 
gan using it. Like anything new, it 
took some getting used to. Then, after 
a week or so, he just took it for granted 
and stopped thinking about it. 

It wasn't until a few weeks later that 
he thought about it again. He was in 
the middle of a relaxed coffee break 
and didn't interrupt it to dive back to 
the bench just because the boss hap- 
pened to walk through. Considering 
the number of jobs he had already 
tackled that day, Phil felt entitled to 
coast for a while. Evidently the boss 
felt the same way, because he just 
smiled, nodded, and passed along. It 
occurred to Phil that neither he nor the 
boss would have taken that attitude a 
few weeks before. 

PUT YOUR 
OSCILLOSCOPE 

TO WORK! 
Learn to use the handiest 
service instrument of all! 

(lust off that oscilloscope 
of yours! Put it to work 
Fully on the dozens of jobs 
it can do better than any 
other service instrument. 

Handle jobs twice as fast 
-and lots more profitably! 

This big book, MODERN 
OSCILLOSCOPES AND 
THEIR USES shows you 
how . in a way you can 
really understand. Clearly 
and simply, it explains ex- 
actly where and how to use 
your 'scope on all types of 
AM, FM and T\' service 

from troubleshooting 
to set realigning and every. 
thing in between. No fancy 
theory. You quickly learn 

how to make connections ; how to 
adjust circuit components ; how to 
set the controls ; and how to an- 

alyze patterns fast and right ! New section even 
covers quantitative measurements -the slickest 
method of locating many color TV troubles and 
aligning sets properly. Book has 326 pages and 
370 clear pictures Including many pattern photos. r - -- PRACTICE 10 DAYS FREE! - ---i 

Dept. RN -79, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send \IOIIEIIN UFiILLOSCOi'ES AND THEIR 
USES for la -day FREE EXA3IINATION. If 1 de- 
cide to keep hook. 1 will then send you $6.50 plug 
postage in full payment. If not. I will return hook 
postpaid and owe you nothing. (SAVE! Send $6.50 
with order and we pay postage. Same return privilege.) 

Name 

Address 

City. Zone. State 
OUTSIDE V. abk °ted Io . 7.00 

Money Back If book returned l day 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 

ea. 

`0R SUBE LISTED 
ALL TUBES SENT POSTAGE PAID 

Please send 25c handling for orders under S5 Send 25% 
deposit on C.O.D. orders. Send approximate postage on 

=anndion and foreign orders. 

ICRO 

Each and every tube for mu 
We 9u t aaltee ucta e 

tested in 
life test. our own laboratory 

replacement 
for one year of any tube 

purchased 
from us which fails 

nyaor all defective meconditions. o Prompt 
efficiently 

under 
The advertised y de 

merchandise. P re /ands are made electrically y 
tubes are not necessarily 

is ctricl perfect factor but Y so marked. Y seconds 
or used tubes-each 0A2 sx8 024 5Y3G7 6056 147Gí 3Y40 68)6 65F5 

18307 691(5 6S)7 7Z4 
1830 647 68K7 6517 12q8 398666 
IH4C 648 

6tlUGi 65K7 124035 1916 
1L4 6484 

68N6 65L70í 12A76 1906 
íL6 6AC7 

68 65N7Gi 12477 24A 
1NSC7 6ÁF4 680607 65037 12ÁU6 25A VS 
1QSGT 6465 S67 6557 124U7 26 IRS 6407 60266 674 12ÁV6 6 
155 6ÁM467 6827 676 12ÁV7 

IPVT 
174 6AN6 604 6U8 124X467 
1U4 6ÁK4 605 6,6 124X7 
1U5 6AL5 6C6 6W4GT 12427 6AC7 6C86 1264 
1X2 64M8 

6C 86 6 %4 
GT 

12047 3545 
2A3 6ÁN8 

6CFBG 6 %5 12856 3585 

I V2 

2ÁF4 6ÁQ5 6067 6x8 126E6 35C5 
3805 036 6CL6 6460 129F6 35LWG7 
38N6 64RSC7 6CM6 744 /xXL 12857 35 Wq 
3026 6CM7 745 12806 3544 
3086 

6476 6057 748 12BR7 3jZSG7 
3CF6 6046 747 12047 
3CF6 6AUSGi 6CU 7A8 12CÁ4 

42 
X44 

SOAS 

3LF4 6AUSGT 60E6 774 121 3 
4 3034 64U8 6006 765 12K7 43 

354 61% 6F6 767 43 
3V4 64V5G7 656 787 X07 5065 48Q7Á 6AN6 6)4 788 12547 4027 64 W8 615 7C4 12567 SOCS 

5Á5458 64X407 617 7C5 I25J7 
60X667 

V8 64X567 6K6GT 7C6 
5 

6 

SA W4 608 
6K7 7C7 8 

SBK7 6046 7E6 1:222S:5777°7 57 
318 6005 

61.7 7E7 12V6GT 58 
5)6 6008 

657 7F7 12W8GT 71q 
Sra 6606 7íB 12X4 75 

7117 1223 68E6 
SVSG 68F6 658GT 7N7 1 1447 1287 
SVGGT 68660 6547 7Q7 

6507 7 %7 /x %FM 

1466 
14Q7 

7Y4 1 19 
'R OUR FREE COMPLETE 

194U4c7 11726 
ó SPECIAL 

PURPOSE LIES OF TUBES 
E TUBES 

ELECTRON TUBE CO. P.O. BOX 55 Park Station, Paterson 3, N. J. 

July. 1959 135 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


SURPLUS BUYS 
E DC POWER SUPPLY -Input: 115V -nut . iutput: 

. :IA Filtered. Relay Control. In 11. -tall Chest. 
This is a seful Item for dynam o,,,rs. relays. buttery 
chargers. model KR. etc. 8" x 12" x 8 " -)5 lbs. 

rand New S5.95 
ITTER POWER SUPPLY -Pr. of 8011 /As. Re- 

lay. Bleeder. Input: 115V -00Cy. Output: 030t'Dl'- 
2311 Mils -17^ x 10^ x O^ -Used with TCS -2. Navy - 201211. Aeq. Cost 6200. 45 Ills. Brand New $24.95 
SPARK CA ASSELY. -Over voltage protection & spark 
suppression. 2 'Myrtle dIses. 2 spark gap balls. 2 
ev lhtdriral Inaul.. 2 '1:' brackets & contact lingers. 
7^ x 3' x 4 5 Ills. Brand New $3.93 

TEST SETS 
TS- 152 -Scope & Sig. Gen. 115V- OOCy....110.95 
TS-199A-Dynamotor Test Unit -Exec 49.95 
TS -45A A PM-3-New...... 29.95 
TS -ANI UPM -67 (XN- 1)- Excellent 49.95 
APR -SA- 111100 -6230 MCI Rece 115V- 60CY 59.95 
11C- 221 -Fred. Meter-W/orig hunk & Xtal 

Good 69.95 Hewlett -Peek. S400A. Good Cond 65.00 
PANEL METERS 

Min. Meters-11/e" Sq. -DeJur 0 -100 u/....13.95 Min. Meters -1t/e" Sq. -DCJUr 0.500 u /a... 2.95 
Meer -3 Rd. W'hti use- New -0.15VAC .... 3.49 

3" Rd.- Weston- New -0.3A RF...... 3.49 
Meter -3- Rd. H'erftr. -.S'- 50db over S -9. New 3.49 

RELAYS 
11S V AC- Allied rBKA.A UCST -10 A. Cont.S1.95 
113 V AC- Allied 4 PDT -10A. Cont. New... 3.50 
S -6 V AC- Allied AS3A -SPDT 1.50 VOC- Advance SPOT -9 n .99 

POW. FILA. XFORMEN- Prl- 115V.60 CCyy. Sec. 3(10. 
0-:100V -100 Ma: 12.0 VCT -3A; 12.6V -3A; 5.0V -3A. 

open Frame-Compact- Useful as 12 or 24 Volt Transf. for Surplus Gear IU /W RA -20 P.S.1 New S2.49 
COAX SWITCH- Manual -Type 8A -23 /APR -4 -6 Output Position -Each containing ÚG22 /U -Conn. throt- tle bar switching arrangement. 8 11a. New $2.95 
TRANSTAT -Mfg. by Amerlran for W.E.-0-150 VAC -1 Kw.-New. I.essknob $15.95 
HEADSET -Neu. boxed -8.000 n Murdock....53.49 
SPERTIVacuum Switch -:ART -131 New, boxed.12.99 

OIL CONDENSERS 
600VDC 1.o00VOC 2.000VDC .000VOC 1Mfd S .40 1Mfd S .60 1MId S .115 IMId S 3.50 

2 .50 2 .50 2 1.50 2 6.25 .7S - 1.35 " 3.50 4 " 13.95 
6 " .95 10 " 2.50 5 " 6.00 Quant. Avail. 10 " 1.15 15 " 3.50 All Sizes 
VARIABLE CONDENSERS W /SHAFTS 

35 Mmfd- ,Hammar: 2 for 1.00 140 Mmfd- Mammari 3 for 2.00 Split Stator Dual 350 Mmfd 1 KV $2.95 
50.77 OTNAMOTOR -In. 12 VDC. Out. 1000 VI/C- 
Exc. Cond. 512.95 
FILA. %FORMER -Cased 115 V-60 Cy--6 or 12 V- 
1 Amp $1.19 ea.; S for 56.00 
PE- 117 -Pow Supply for 13C-650 -New S8.95 
ROIL ROND -4 Conductor New P Il Len 61.29 

REX 
RADIO SUPPLY CO. 

84 Cortlandt St. 
New York 7, N. Y. 

In the Heart of New York's Rodio Row 

most needed 
most wanted 

ta 

. . 
: '16 h: 

t # Ì ._ 

...the 
FUSEMAS TER ! 
dealer- serviceman's fuse rack 

. e e for wall mounting 

...dealer-serviceman's fuse 
requirements at a glance 
For further information, 

contact your nearest tittelfuse Distributor. 

LITTELFUSE 
DES PLAINES, I, 
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THE TWO leading service industry 
conventions that are held annually 

during the month of August will be of 
more than usual interest to service 
dealers this year. The first of these 
annual affairs, by two weeks, will be 
the widely acclaimed Clinic and Fair 
sponsored by the Texas Electronic As- 
sociation. It will be held in San An- 
tonio, Texas, on August 7, 8. and 9, 
with TEA of San Antonio serving as 
the host organization. 

In keeping with the intense compe- 
tition among Texas cities to better the 
record of each preceding Clinic and 
Fair, members of the San Antonio 
affiliate have set an attendance goal of 
one -thousand dealers and technicians 
for their 1959 show. Their well- organ- 
ized ladies auxiliary is arranging a full 
schedule of events for the wives who 
accompany their husbands to the fair. 
Information about the Texas Elec- 
tronic Association annual convention 
may be obtained from Clarence 
Schertz, Clinic Chairman, TEA of San 
Antonio, 810 East Commerce Street, 
San Antonio, Texas. 

The other highlight on the service 
industry horizon is the annual NA- 
TESA convention. It is scheduled for 
August 21 to 24 at the Congress Hotel 
in Chicago. In addition to the large 
number of smaller associations that 
have joined the national alliance since 
its last convention, it is reported that 
two of the largest service associations 
in the industry are in the process of 
affiliating with NATESA. (See "For 
the Record," June 1959.) There is a 
strong trend in the direction of allevi- 
ating intra- industry friction to enable 
the service industry to present a united 
front in its drive to accomplish the 
needed objectives. Information about 
the NATESA convention may be ob- 
tained from Frank J. Moch, Executive 
Director, NATESA, 5908 South Troy 
Street, Chicago 29, Ill. 

Delaware Valley Officers 
The Television Service Association of 

Delaware Valley recently installed the 
officers who will head the organization 
during the coming year. Samuel Bren- 
ner of Samuel Brenner TV Service, 
took over the post of president. Other 
new officers include Tony D'Annibale, 
of Alert TV, vice -president; Louis J. 
Smith of Louis J. Smith Service Co., 
re- elected corresponding secretary; 
Raymond Fink, of Fink's TV Service, 
recording secretary; and Ralph Newby, 
of Newby's TV Service, treasurer. 

The TSA directorate includes Ray H. 
Cherrill, Samuel Brenner, Ralph New- 
by, Raymond Fink, Louis J. Smith, 

John McCloy, Dave Krantz, Tony 
D'Annibale, Herman Shore, and Henry 
Whelan. 

Successful Ohio Convention 
The successful spring convention of 

the Television Electronic Service Asso- 
ciation of Ohio, held in Toledo, aptly 
epitomizes the rapid spread of interest 
in association activities that develops 
when a strong state -wide service or- 
ganization is created. TESA of Ohio is 
comprised of local associations from 
more than twenty communities in the 
Buckeye State. 

Russell Harmon, past president of 
NATESA and member of TESA -Cin- 
cinnati, is president of TESA -Ohio. 
Other officers serving with Mr. Har- 
mon include Don Sisk, past president 
of ARTSD of Columbus, 1st vice- presi- 
dent; V. H. Bailey, past president of 
TESA of Dayton, 2nd vice -president; 
Vern La Plante, past chairman of 
ETAT of Toledo, 3rd vice- president; 
John Graham, president of ARTSD of 
Columbus, secretary; and Marvin Mil- 
ler, vice -president of TESA of Spring- 
field, treasurer. The address of TESA- 
Ohio is: John Graham, secretary, 2552 
North High Street, Columbus, Ohio. 

The state organization is making an 
aggressive drive to get a service licens- 
ing bill passed during the current ses- 
sion of the Ohio State Legislature. The 
organization is soliciting funds from 
service dealers and technicians to help 
finance its campaign to get action on 
favorable legislation. The association's 
legislative committee address is: TV 
Educational and Welfare Fund, P.O. 
Box 851, Springfield, Ohio. 

Printed- Circuit Survey 
Results of the poll conducted by 

NATESA to take the guesswork out 
of the nature of service complaints 
concerning TV sets using printed 
boards (see "Service Industry News," 
June 1959) are being evaluated. Many 
conclusions, as valuable to the industry 
as they are interesting, are already 
clear. For example, far more problems 
are being attributed to secondary con- 
siderations (the manner in which the 
boards are used) than to the direct fact 
that boards are involved. Most of the 
former can be solved. 

Inaccessibility of the boards was a 
strong complaint, as were difficulties in 
tracing circuits and pinpointing fail- 
ures. Problems involving conductor lift- 
ing and board breakage . were also 
cited, but these appeared' ft) be on the 
downgrade. Of all service calls made, 
about one -half of one per -cent involved 
printed boards. Slightly more than 
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half the technicians surveyed felt that 
sets using the boards required more 
service than hand -wired receivers, with 
most of the remainder feeling that 
there was no significant difference. 

Inconvenient mounting of compo- 
nents on both sides of a board and the 
absence of component and circuit cod- 
ing were considered great handicaps, 
especially since color coding of wiring 
is not feasible. Poor mounting of tube 
sockets, controls, and other components 
were other impediments. 

Coding on the boards themselves, the 
use of several smaller boards as against 
fewer larger boards to facilitate local- 
ization, and panels with components 
mounted on one side only were judged 
to be significant in relieving problems. 
Many manufacturers have already be- 
gun to adopt such measures and others 
are promising to do so. With manufac- 
turer cooperation, the boards may 
eventually come to be regarded as 
blessings by service, as the poll also 
revealed some advantages. One of these 
is that set owners, evidently awed by 
the boards, are less willing to experi- 
ment with repairs themselves! 

Winning Back Tube Sales 
A successful campaign against tube 

sales in non -service outlets has been 
developed by distributor Milt Bursma 
of Bursma Radio Supply Co.. Grand 
Rapids, Mich. Key factor is a series of 
newspaper ads embodying a program 
worked out with the cooperation and 
consent of local service shops after 
many conferences. Key points ham- 
mered home by the ads include: the 
inadequacy of many drug -store testers 
in evaluating tubes, the frequently 
poor operating condition of these test- 
ers, and the importance of technically 
qualified personnel in evaluating the 

readings of any tester properly. Ads 
also emphasize that only guaranteed, 
first- quality, name -brand tubes will be 
sold by service shops. Cooperating 
dealers, who are listed in the advertise- 
ments, agree to test tubes free. Each 
of them -there are more than 70 -gets 
a large banner tying in with the pro- 
gram for shop use. 

G -E Service Lectures 
Using a dynamic demonstrator to 

simulate receiver troubles with switch- 
ing circuits and inviting attending 
technicians to diagnose the troubles. 
the General Electric Training Staff has 
been conducting a series of "Service- 
ability" lecture- demonstrations of its 
latest "Designer" chassis line in the 
New York -New Jersey area. The audi- 
ence- participation feature was being 
received favorably. Emphasis was 
placed on techniques for servicing the 
somewhat unusual chassis layout 
which, it is claimed, permits trouble- 
shooting and replacement of 90 per- 
cent of the components without re- 
moving the set from its cabinet. Fol- 
lowing each demonstration, a question- 
and-answer period is conducted by Ed 
Tilin, TV Product Service Specialist. 
More such programs will be scheduled 
in the fall. 

Individual Service Bonds 
Long associated with a program for 

bonding service dealers, Raytheon Co. 
will now provide cooperating dealers 
with individual 90 -day warranty bonds 
to be filled in by the dealer and pre- 
sented to the customer on the comple- 
tion of repairs. The bond itself and the 
cooperating dealers who will issue 
them are to be publicized by Raytheon 
in magazines, through radio, and in 
other media. 
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ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 111, CALIF. 

NOW YOU CAN SECURE A 
HIGH SALARIED TOP PRESTIGE 
CAREER IN ELECTRONICS 

IN ONLY ONE YEAR! 
ELECTRONICS is the fastest growing industry in America today. creating unlimited opportunities for high salaries, with rapid ad- vancement in INDUSTRY AND THE ARMED FORCES for Batley Trained electronic engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE ARMED FORCES send recruiters to visit each graduating 
class at Bailey Tech, offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and interesting work as technical salesmen, research and development of guided missiles, electronic business machines and automatically controlled manufacturing plants. etc., also good RATINGS IN THE ARMED FORCES. 
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Veteran Approved 

BAILEY TECHNICAL SCHOOLS 
1651 S. Grand St. Louis 4, Mo. 

This Minneapolis-Honeywell 
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automatic manufacturing op- 

rations. Experience on live 
equipment is emphasiced at 
Bailey and is another reason 
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of high pay positions waiting 
BAILEY GRADUATES. 

r -MAIL TODAY 
Please mail immediately this free booklet without obligation 

Name 

Address - 
C!v Stil, 
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Expanded -Range A.C. Meter 
(Continued from page 69) 

diode remains constant but voltages 
across the resistors in the bridge 
change. This unbalances the bridge, 
with current flow through the meter 
indicating the degree of imbalance. 

If the d.c. voltage applied to the 
bridge is made proportional to the a.c. 
voltage we wish to measure, we then 
have an expanded -scale a.c. meter, with 
the voltage at which the bridge is bal- 
anced (no meter deflection) represent- 
ing the bottom of the scale rather than 
zero. In this design, a small selenium 
half -wave rectifier and an electrolytic 
capacitor produce a d.c. voltage pro- 
portional to the peak of the a.c. line 
voltage. 

The zener diode, type 1N1320, is a 
Hoffman silicon rectifier whose break- 
down (constant) voltage will fall in the 
range between 30 and 40 volts. For the 
particular one used, this happened to 
be 36 volts. The resistor in series with 
the meter, R., serves a dual purpose. It 
tends to limit current through the 
diode during maximum imbalance to a 
safe value. It also limits current 
through the meter to that required to 
produce full -scale reading for the high- 
est voltage to be measured. Actually a 
2- milliampere meter could have been 
used in this configuration without ex- 
ceeding the diode's ratings, but the 1- 
milliampere meter is more likely to be 
available. 

To adjust the circuit a variable a.c. 
source, such as a variable -voltage 
transformer, is necessary. For opti- 
mum accuracy, a reliable voltage 
standard is also necessary. An auxili- 
ary, precision a.c. voltmeter may be 
borrowed. Assume that a range of 95 
to 135 volts is desired, as was the case 
with the author. With 95 volts a.c. ap- 
plied, the value of R. is adjusted until 
the meter indicates no deflection. This 
was done by starting with a 10,000 -ohm 
resistor shunted by a 50,000 -ohm po- 
tentiometer, with the latter adjusted 
until the bridge was balanced. The 
final value of the combination was then 
measured with an ohmmeter and fixed 
resistors making up the value were 
substituted. 

Next the applied a.c. voltage was in- 
creased up toward 135 volts. If the 
meter tends to be driven off -scale be- 
fore the top voltage desired is reached, 
the meter movement can be shunted 
with a variable resistor. The latter is 
then adjusted to produce full -scale 
deflection at 135 volts a.c., and a fixed 
resistor of the proper value may then 
be substituted across the meter perma- 
nently. No such resistor is shown here 
because, for the range desired, none 
was needed. 

If deflection is insufficient at 135 
volts, shunt R. with a variable resistor 
and adjust for a full -scale reading at 
the desired point. Some detail has been 
given to variations in the adjustment 
procedure because the particular ex- 
panded range worked out here is not 

TV PICTURE TUBES 
At Lowest Prices 

10BP4 $ 7.95 17854 $10.95 21AMP4 $19.95 
12LP4 8.95 I7CP4 17.00 21ATP4 20.95 
14B/CP4 9.95 17GP4 17.60 21AUP4 20.95 
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16EP4 15.90 17LP4 13.60 21FP4 15.95 
1604 15.90 170P4 11.95 21WP4 17.30 
16KP4 10.95 177P4 19.30 21YP4 15.95 
16LP4 10.95 19AP4 19.30 213114 14.95 
16RP4 10.95 20CP4 13.90 24CP4 23.95 
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17AVP4 15.20 21ALP4 20.95 27RP4 39.95 

1 Year Warranty 
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These tulles manufactured from reprocessed used 
glass bulbs. 

are its and materials Including the 
electron gun are brand new. 

ALL PRICES FOB CHICAGO. ILLINOIS. Deposit 
refund- 
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required. atime of retum.25w, deposit quired on 
COD shipments. Old tubes must be returned pre- 
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CHICAGO le, ILLINOIS 
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FREE 
RCA "Cheater" 

Cord Given with 
Any Tube Order 

of $7.00 or 
More!! I 

the only one possible. If another 
range is desired, manipulation of cir- 
cuit values as described is used. 

In this case, the auxiliary a.c. volt- 
meter used for calibration was a pre- 
cision, moving -vane device. This type 
reads true r.m.s. values, whereas the 
expanded -range indicator described is 
a peak- reading instrument. Since the 
calibrating voltage used was slightly 
distorted, showing some peaking, the 
finished instrument reads slightly low 
on pure sine waves. However, this dis- 
tortion is quite common in power lines, 
so the accuracy of the expanded -range 
meter is entirely adequate. 

The final meter scale was drawn 
with India ink on a piece of white 
paper, which was fixed to the back of 
the meter's face plate. If the com- 
pleted instrument is going to be mount- 
ed in a steel panel, incidentally, adjust- 
ment and calibration should be done 
while the meter is so mounted. -V- 

Mac's Service Shop 
(Continued from page 64) 

geon would probably want to do a 
little studying before attempting to 
deliver a baby! 

"How about the ham's returning the 
transmitter to the manufacturer? 
There they should have the required 
knowledge, testing facilities, and re- 
placement parts." 

"That's a good last resort, but it has 
some drawbacks," Barney answered. 
"For one thing, trying to crate a heavy, 
delicate transmitter so it can be 
shipped without damage is about as 
easy as trying to wrap up a scythe in 
a newspaper. Even after the transmit- 
ter has been repaired it still has to 
make the rough trip home and it's 
quite likely to develop some new 
troubles as a result of this shaking up. 
Moreover, factory service is notoriously 
slow; and the average ham can't bear 
to be without his rig a day longer than 
necessary." 

"OK, then; what's your answer to 
the problem ?" 

"I'm old -fashioned enough to think 
the best answer is still for the ham to 
educate himself to repair his own rig. 
Acquiring the knowledge of what's 
going on inside the equipment is a very 
large part of the fun of hamming. The 
guy who only operates misses all this. 
And really it is not too hard. Even the 
most complicated transmitter is simple, 
circuit -wise, when compared to a TV 
receiver." 

"That's right. If the new ham would 
sit down as soon as he buys his trans- 
mitter and puzzle out the function of 
every part shown on the diagram, he'd 
be off to a running start. Once he knew 
what every part was supposed to do, 
he could consider the symptoms and 
make a shrewd guess as to which one 
had fallen down on the job." 

"Check! Another thing he can do is 
keep a notebook of the comments he 
hears about his rig on the air. Every 
time he hears a fellow ham talking 
July. 1959 
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ELECTRIC COMPANY 
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LOOK 
NO FURTHER ... IF YOU'RE 
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UNUSUAL AUDIO CATALOG. 
KEY ELECTRONICS CO. 
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A.C. POWER SUPPLY 
for No. 19 MKII & III 

Tested, complete with A.C. $2550 
Cold 8 Plugs. a7 

NORTH AMERICAN ELECTRONICS 
P. O. BOX 178 PLATTSBURG, N. Y. 

REALIZE YOUR DREAM 
Become a graduate Electronics Engineer. Share re- 
wards awaiting college men ... higher income, rapid 
advancement. Important firms interview seniors here 
regularly. 

Electrical Engineer in 27 months 
R.S. degree in Electrical (Electronics or Power major), 
Mechanical, Civil. Chemical, aeronautical Engineer - 
ins. In .16 Months a B.S. in Business Administr:'- 
lion (General Business, Accounting, Motor Transport 
Management majors). For earnest, capable student -. 
Small classes. More professional class hours. Mature 
students. %fell- equipped labs. Modest costs. Veteran 
approved. Year-round operation. Enter Sept.. Jan- 

uary, Mar., June. Write J. II. McCarthy, 

4'dl 
Director Admissions, Jar Catalog and "four 
Career in Engineering and Commerce" Book. 

1! 
.10 

1679 College A Angolo, Indiana 
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POWER SUPPLY 
Advance KIT BARGAIN! 
Primary 115V, 60 Cy. Sec.. 400 -0-400 V. ® 200 
Ma.. .3 VCT e 4 Amp., S VCT o 2 Amp std. 

twmounting plus 6 Hy 200 Me choker and 
$1 . 58 o Mfd. 800 V ell ....Kit i 

DC Power Supply Kit 24 VOC -2 amp ..53.95 

RELAYS! RELAYS! 
11oVAC DDT 

110 V Ai SPST 
Dunco . ... 4.15 

110 V AC 12P0í 
. 9.75 

I10 V AC DPDT 
Ceramic-Leach .3.43 

12 V DC DPDT 
Allied 1.35 

LARGE STOCK AC. 

RELAYS! 
6V DC SPOT 

1.35 
24 V AC SPOT 

Sigma 1.F 1.35 
w tsfmr for 

110 V AC 1.65 
16.000 Ohm Plate, Sig- 

ma 5F SPOT - ad1. 
WWII operate on 500 
Mn,. 53.95 

DC RELAYS 

* * * * * ** *Solenoids * * * * * * ** 
115V 60 Cyc cont. duty. 18 Lb. pull ... each 55.50 

12 for 510.001 
34V S 230V SORENG IN STOCK! 

STEPPING RELAYS 
Resettable type. 3 deck. to 

2 
deck, 

44 005.;. °s.:es 
5 deck, 23 poS. no ;AI 
16 deck. 22 POS.a.522.50 

MCELROY 

TAPE PULLER 
115v 
AC -DC... $8.95 

CHOKES 
FULLY CASED 
hy, 100 Ma..55.09 
hy. 200 ma.. 1.49 
hy, 200 ma.. 1.59 

2 Hy. 3 00 Ma.. 8.95 
2 fly. 100 Ma.. 2.59 

Signal Corps 
Earphones 

Hi.Ìmped ante Dual 
Headset. 

& Cord. Used 
-terrific 
PerSet Value 01.19 

2 for 53.25 

* * ** Transformers * * ** 
ALL WITH 110 VOLT PRIMARY 

'SEC. 10 V SEC. 15 Amp 54.5 
1 Amp ..51.25 12 V SEC. 2 Amp 1.19 

1.65 12 V SEC. 25 Amp 5.95 
12 Amp.. 3.25 24 V SEC. I Amp 1.25 
20 Amp.. 3.50 24 V SEC. 3 Amp 1.95 
25 Amp.. 3.95 5 V SEC. 10 Amp 
35 Amp.. 5.75 10 NV -INS 3.95 

SCOOPI RG -B /U COAX CABLE 
52.ohm impedance. 100 -ft. length 38.75 
RO59A u (72 -ohml with male and female 
conne tors. 50.ft. coils 52.45 
60 -58 U 100 ft. length 94.75 

OIL CONDENSER BARGAINS 
I SPECIAL!! 3.6 mfd 500 VDC 52.95 I 

2 Mfd 600 VOC .49 
Mfd 600 VDC .75 

8 Mid 600 VDC .90 
10 Mfd 600 VDC 1.10 
12 Mfd 600 VDC 1.35 
50 Mfd 600 VDC .29 
20 Mia 650 VDC 2.75 

Mfd 1000 VDC .80 
Mfd 1000 VDC .75 
Mid 1000 VDC 1.25 
Nid 1000 VDC 1.60 

1 Mfd 1000 VDC 2.50 
1 Mid 1000 VDC 2.45 

4 Mid 1300 VDC 1.75 
10 Mfd 1500 VDC 3.75 
18 Mfd 1500 VDC 2.95 

2 MId 2000 VDC 1.50 
3 Mfd 2000 VDC 2.75 
1 Mkt 3000 VDC 1.85 
2 Mid 000 VOC 5.75 
2 Mfd 5000 VDC 6.79 
I Mfd 6000 VDC 3.95 
1 held 7500 VDC 8.95 

2 Mfd 10000 VDC 29.50 
1 Mid 12500 VDC 24.90 
2 Mlil 12500 C 32 50 

SPECIAL! ! PANEL 
1 METERS 

0 -1 Ma 53.50 
0.200 Micro -amps 3.50 
0.500 Micro -mps 3.50 

3" M 
0 -1 Ma.. . 3.25 
0 -3 amps. RF 2.95 
0-5 amps, RF.. 2.95 

METERS 
0 -7.5 V DC 2.95 
0 -150 V DC 2.95 

3 
0-200 Micro -amps .95 
0-8 V AC 3.45 
OISO V AC 4.45 
0 -1 Mill 4.45 
0.5 Mills 3.45 
0.30 Mills 3.45 

0.200 Micro -amps 2.93 0 -100 Mill. 3.45 
0.30 Milli -amps 2.95 200 -0.200 V DC. 3.5 
0.300 V AC 3.25 0.300 Amps DC. 
-10.0 to a 6 D 3.95 w shunt 5 45 
75 Micro -amps SMeter used in 

null indicator 5.75 Dallierafler 3 45 

**SELENIUM RECTIFIERS** - FULL WAVE BRIDGE- 
130 110 VAC input 

ISO mill. 51.25 
200 mills 1.75 
300 mills 2.50 
500 mills 3.50 
11 4 amp. 5.25 

57 
10 amps 

VAC input 
6.75 

30 24 VAC input 

s 
amp 1.15 2a a 15 

7 amp 5.25 
10 amp 6.75 

SPERTI- VACUUM SWITCH! ....2.95 
same as used in ART -13 

4 WIRE TELEPHONE 
COILED CORDS 89c 

6 for 53.00 

POWER SUPPLY Special!! 
ALL WIRED -READY TO USE 

8C -1086 PRI -115V AC 
SEC. 300V .. 200 Ma. 

105V SEC. Reg. supply 20 Ma. 
1 Meter 0.15 Na; S Tube. (8SK7, VRIOS. 

$19515 INC 5U4, 651Y71 ONLY 15 

MAR POWER SUPPLY 
115 V. 80 tyc ,n 

p 

ut 12.14 .14 VDC, 3 Amp 
$8.95 output filtered and Sully housed 

Min. Order 53.00 -25óßo with order F.O.S. New York 
ID DAY GUAR. PRICE OF MDSE. ONLY 

Advance Electronics 
6 West Broadway New York 7, N. Y. REctor 2 -0270 
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about trouble, its cause, and the cure 
with that particular transmitter, he 
should write it down. Each model 
transmitter has certain weak points 
that fail in unit after unit, just as is 
the case with TV receivers. That note- 
book can be a real help when trouble 
comes." 

"Of course," Mac added, "he'll need 
some test equipment -at least a good 
v,o,m." 

"Sure, and he should use it to do 
his darndest to find the difficulty him 
self. However, when he can't do it, he 
should next hunt up another ham with 
lots of experience and know -how. Many 
of these old- timers or just plain sharp 
boys are scattered around over the 
country. They are invariably willing to 
help a fellow ham who is really 
stumped, but they don't like having the 
problem just dumped in their laps 
without the owner's trying to help 
himself. These outstanding hams are al- 

PIIOTO CREDITS 
Page Credit 
46 (top) Raytheon Co. 
46 (center right) Kett Engineering Corp. 
46 ¡center left) Dose Television 
46 (bottom) Hazeltine Research Corp. 
47 (top), 49 (top. center. bottom). 50 (bottom). . RCA 
47 (center right) Finney Company 
47 (e enter left). 65, 66. 67. 68...General Electric Co. 
47 (bottom) Atomics International 
50 (top) Steneer 
50 (top center) Triad Trans former Corp. 
56. 57 Phi lea Coro. 
59 Independent Protection Co.. Int. 
60, 61. 62 Sylvania Electric Products 
90 Deice Division 
106 Andromeda. Inc. 

most sure to have good test equipment 
and access to substitute parts; but far 
more important they have a command 
of theory and a wealth of experience to 
help them. The new ham who can 
make a friend of one of these has a 
great treasure, and he will be wise not 
to abuse the friendship by asking for 
help with things he can do for himself." 

"Amen!" Mac agreed heartily. pM-- 

HAM CLUB DOINGS 
THE Tenth Annual Gabfest of the 

Uniontown Amateur Radio Club will 
be held on Saturday, July 11th at the 
Club House on Old Pittsburgh Road, 
Uniontown, Pa. 

Hams from Pennsylvania, West Vir- 
ginia, Ohio, and Maryland are invited to 
join the locals -along with those who 
ma. be visiting in the area. 

The room ' ue has planned an inter- 
esting and exciting program. For full 
details on the event call W3PIE, the 
Club Station, P. 0. Box 849, Uniontown, 
Pa. 

* * * 

THE Sheridan Radio Amateur League 
whose Annual Wyoming Hamfest was 

announced in last month's issue has had 
to reschedule its meet since fire has de- 
stroyed some of the previously an- 
nounced facilities. 

The event will now be held in the Car- 

ibou Recreational Area of Big Horn Na- 
tional Forest, 28 miles west of HuhTalo, 
Wyo. The dates, July 25 -26, remain un- 
changed. Cabins and camp sites will be 
available. All other details are as stated 
on page 120 of the June issue of this 
magazine. 

* * * 

THE 1959 ARRL New England Division 
Convention will be hosted by the Hart- 

ford County Amateur Radio Assn. on 
Labor Day weekend, September 5 -6, at 
the Statler- Hilton Hotel in Hartford, 
Conn. 

Some 1500 amateurs are expected to 
attend the affair which will feature a full 
program of technical sessions as well as 
social doings of interest to all. 

For information on registration and 
a complete program, contact the host 
club, P. 0. Box 242, West Hartford 7, 
Connecticut. 

AWARD WINNERS 
Victor H. Pomper, vice-president of H. H. 
Scott, Inc., has been chosen as one of 
the ten outstanding young men of the year 
by the Boston Junior Chamber of Com- 
merce. He was honored for his contribu 
dons to the field of electrical engineering. 

William H. Thomas, president of 

james B. Lansing Sound, Inc., was 
named -Business Man of the Year" 
and his company was titled the 
"Most Outstanding and Successful 
Business" by the Los Angeles 
Chapter of the National Associa- 
tion of Accountants. Mr. Thomas 
(right) is being presented the 
award by Mr. H. Kamph. who is 
past president of the chapter. 

ELECTRONICS WORLD 
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osa- -- 
RATF: -,ne per %nrd. Minimum In word.. Srvp r, I'r I11".9 Issue closes July 10th. Send Order and remittance to ELECTRONICS WORLD. 0m' Park Are., N. Y. C. 16, N. Y. 

TUBES -Radio & Television. Also Picture Tubes. one 
year Guarantee. Rad -R Tube Co., P. 0. Box 27, Rahway, 

Irrc, 

ELECTRONICS MARKET PLACE 

RADIO ENGINEERING 

ELECTRONICS! Associate degree- -29 months. Tech- 
nicians, field engineers, specialists in communica- 
tions, missiles, computers, radar, automation. Start 
September, February, Valparaiso Technical Institute. 
Dept. N, Valparaiso, Indiana. 

FOR SALE 

MARINE receivers for fishermen, ARC -5 Complete un- 
used $9.95, Also 612.24VDC Converted, Hoey and Co., 
Hayward Airport, Hayward, California. 
4000V 6UFD, new divided, $5.56, JRJRCO, 201 Fern - 
wood, Evansville, Ind. 
NEW AMPEX 350-2P $1560; 350 -2U $1485; A 122$466. 
Grove. Roslyn, Pa. Turner 7. 4.277. 

WALKIE- TALKIES Hand sized two -way radios. Any 
citizen may operate. Several miles range. $49.95. 
Kit $34.95. Free information. Dixon Electronics, 
13444 West McNichols, Detroit 35, Michigan. 
MOTORS airway 2400 -275 volt D.C. Blower assembly. 
Suitable circulator for transmitter, small fan, toys and 
experimental use $1.89 while they last. Motors, Box 
416, Edna, Texas. 

DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672 -RN, Hart- 
ford 1, Conn. 
TELEVISION Sets $9.95 plus shipping. Jones TV, 
Sanatoga, Pa. 

RADIO & TV Tubes at manufacturers prices. Guaran- 
teed -Send for free price list. Edison Electronic Tube 
Co., Menlo Park, N. J. 

TELEVISION & Radio Tubes, Parts and Supplies Guar- 
anteed. Hi -Quality Tube Co., Inc., 284 Lafayette St., 
Rahway, New Jersey. 

TUBES -Radio- Television, Guaranteed big discount. 
Atom Tube Co., Inc., 1709 Lawrence Street, Rahway, 
New Jersey. Distributorship openings at present. 
GOVERNMENT Sells- Surplus Electronics; Walkie -Talk- 
ies; Transceivers; Test Equipment; Oscilloscopes; Ra- 
dar; Voltmeters; Misc- Fraction of Army costs -Buv 
direct now from U. S. Government -"Depot List & 
Procedure" $1.00- Brody, Box 8 -RT, Sunnyside 4, N.Y. 

GOVERNMENT Surplus Snooperscopes, parabolic reflec- 
tors, Receivers, Transmitters. Picture list IOC, Meshna, 
580 N. Lynn, Malden 48, Mass. 
TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New. Guaranteed, 1st Quality. 
Top Name Brands Only. Write For Free Catalog or 
Call WAlker 5 -7000, Barry Electronics Corp.. 512 
Broadway, New York 12N, N. Y. 

GIZMOS & Such of Still River, Mass., offer a limited 
number of BC779 Hammerlund super pros guaranteed 
to please at $74.50 each, 
FOREIGN Auto Radio Distributor, FM -AM and AM, 
trade discount. Square Electronics, 150 -60 Northern 
Blvd., Flushing, N. Y. 

RADIO & TV Tubes at Manufacturers Prices! 100% 
Guaranteed! Brand New! No re- brands or pulls! 
United Radio, Box 1000, Newark, N. J. 

CRYSTALS Guaranteed: 2 to 80 meters FT -243. Holders, 
3 for $1.00. SSB crystals FT -241A. l0C each. Lists 
available. Quaker Electronics, 1040 West Main Street, 
Plymouth, Penna. 
FREE Fluorescent Lighting Bargain Catalog -Easily 
assembled kits; repair parts; fixtures. Shoplite, 650 
N. Franklin, Nutley 10, New Jersey. 
ANODIZED Aluminum Nameplates, Labels, also printed 
circuits, all types. Describe problem for price quota- 
tion. Mahler Research, Box 1159, New York 1, N. Y. 

PRINTED Circuits serviced easily. $1.00 postpaid. 
Address, "Snooper" P. O. Box 934, Dunedin, Florida. 
FT -234A Single Mounting Rack for BC -457, BC -458, 
etc., Command Transmitters, brand new postpaid 
$1.50. Bauer Industrial Supply Co., 17170 Redford, 
Detroit 19, Mich. 
INDIVIDUAL screen printed panels, preformed chassis, 
Printed Circuit Boards custom made. Kits and proj- 
ects assembled. Send specifications or magazine lay- 
out. Electronic Aids, Box 137, Stamford, Conn. 
NEW Citizens Band Class "D" Communications Trans- 
ceivers. Meet FCC requirements, adjacent channel 
selectivity. Model CB -27910 includes crystals for one 
channel, mic, and antenna $89.50. Brochure on re- 
quest. Ray J. Wood Jr., P. 0. Box 10417, St. Peters- 
burg, Fla. 

July, 1959 

CYLINDER and old disc phonographs. Edison, Con- 
queror, Melia, and Oratorio models. Berliner Gramo- 
phones and Zono -o- phones, Columbia cylinder Grapho- 
phones, and coin -operated cylinder phonos. Want old 
catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late hi -fi components. 
Classified Box 50 '; Electronics World, 1 Park Ave., 
N. Y. C. 16, N. Y. 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, klystrons, broadcast, etc. Also 
want military & commercial lab test and communica- 
tions gear. We swap too, for tubes or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone. Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5-7000. 
LABORATORY Quality Equipment and Military Surplus 
Electronics bought, sold. Engineering Associates, 432 
Patterson Road, Dayton 9, Ohio. 

TUBES Wanted: Receiving, transmitting, special pur- 
pose, any type, make, quantity. Must be clean. 
Highest prices paid. Write, wire, or phone J.S.H. 
Electronics Co., 1108 Venice Blvd., Los Angeles 15, 
Calif. Richmond 9-7644. 
1940 SCOTT Radios Phantom Deluxe 20 tube, Paul 
Moses, Taylor Street, Lexington, Va. 

MOVING? 
Make sure you notify our subscrip- 

tion department about any change 
of address. Be sure to include your 
postal zone number as well as both 
old and new addresses. Please allow 
four weeks' time for processing. 

ELECTRONICS WORLD 
434 South Wabash Avenue 

Chicago 5, Illinois 

REPAIRS and SERVICING 

ALL Makes High Fidelity Speakers Repaired. Amprite, 
70 Vesey St., N. Y. 7, N. Y. BA 7 -2580. 

INSTRUCTION 

CAMERA Repairmen greatly needed! You can lea n 
manufacturers' service methods at home, In your 
spare time! Free, big illustrated book tells how! 
Write today. National Camera Repair School, Dept. 
ZR1, Englewood, Colorado. 
1959 INDUSTRY Training. Home -Study Drafting, De- 
sign, Electronics. Aero Tech, 2162 -ZD Sunset Blvd.. 
Los Angeles 26, Calif. 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 

ENGINEERING and Art Degrees earned through home 
study. Electronics, Electrical, Mechanical, Civil, Phys- 
ics, Business Administration, Liberal Arts. When 
writing, specify course desired. Pacific International 
College of Arts & Sciences. primarily a correspond- 
ence school. Resident classes also carried. 5719 -C 
Santa Monica Boulevard, Hollywood 38, California. 
CALCULUS or Algebra, Easy Practical Lessons, Four for 
$1, Mathco, 4256 -3 Minmor, Cincinnati 17, Ohio. 
IF you have a background in electronics, but are hav- 
ing trouble passing FCC phone exams, my 12 years 
experience as chief instructor of electronics school 
can help you over the hump. Not a course. Write me 
personally for free information. Wallace Cook 1614 
Morson Road, Jackson 9, Miss. 

TAPE & RECORDERS 

TAPE Recorders, Hi -Fi Components. Sleep Learning 
Kits, Tapes. Unusual Values. Free Catalog. Dressner, 
69 -02R 174 St., Flushing 65, N. Y. 

UNUSUAL values. Hi Fi components, tapes and tape 
recorders. Send for package quotations. Stereo Center, 
18 W. 37 St., N. Y. C. 

WE will not be undersold! We meet any competition. 
Send us any competitor's advertising, showing a lower 
price for a tape recorder and will not only Meet this 
lower price, but will include, with your purchase a 

1200 foot tape of your choice, Free! (73 models in 
stock). Commissioned Electronics, 1776 Columbia 
Road, Washington, D. C. 

AMPEX, Concertone, Crown, Ferrograph, Presto, Tand- 
berg, Pentron, Bell, Sherwood, Rek- O -Kut, Dynakit, 
Others. Trades. Boynton Studio, IORT Pennsylvania, 
Yonker,. N Y. 

HIGH -FIDELITY ,,;c 
vik 

RECORDERS, Hi -Fi. Free Wholesale Catalogue. Carston, 
215 -R East 88, N. Y. C. 28. 

PRICES? The Best! Factory -sealed HI -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 

DISGUSTED with "Hi" Hi -Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics. 120 Liberty St., New York 6, N. Y. 

EVercr --sr. 16071 

BUSINESS OPPORTUNITIES 

RADIO parts stores and Hi -Fi salons! Someone "bor- 
rowing" your personal copy of Electronics World each 
month? You ought to be taking advantage of Elec- 
tronics World convenient re -sale plan. Sell copies in 
your store . perform a good service for your cus- 
tomers . with no risk involved. For details, write: 
Direct Sales Department, Electronics World, One Park 
Avenue, New York 16, New York. 

TV Picture Tube rebuilding plant and training pro- 
gram still available for many territories. Investment 
$8,000 -$11,000. Annual volume $25,000 to $100,- 
000. Windsor Co., 999 N. Main St., Glen Ellyn, Ill. 
JOBS Overseas! Write Janecek Development Co., 109 
Hub Station, New York 55, N. Y. 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -79, 
Chicago 32, III. 
MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Par- 
ticulars free. National, 81 -DG, Knickerbocker Station, 
New York. 

FOR Sale. Prosperous, well established marine elec- 
tronics business at peak of operation. Must sell all or 
part due to illness. James Electronics, 308 W. 6th 
Street, Panama City, Florida. 
SOUND business for sale. Equipment, trucks, all con - 
tracts-no competition. Distributor for major lines. 
Owner retiring. Quality Sound Service, 1217 N. Wilson 
Way, Stockton, Calif. 
SELF Service Tube Testers. Now you can trade -in 
your obsolete testers at Calex Manufacturing Com- 
pany for latest model, 123 socket console model 603. 
We allow $65 trade -in value for every unit -any make, 
any model. Cales Manufacturing Inc., Amityville, N. Y. 

MISCELLANEOUS 

DECALS- Trademarks, Service, Sales, etc., Write Allied 
Decals, Inc., 8378 Hough, Cleveland, Ohio. 

REBUILT Reconditioned Typewriters, Printing, duplicat- 
ing machines $25.00 Up. Dixie, King, N. C. 

KIT and custom building of any equipment, Kwikit, 
P.O.B. 111, Brooklyn 19, N. Y. 
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SUMMER SALE 

ON NEW ITEMS 
3" Round 0 to 15 KV Meter (F'S = 1 Ma.) 

$3.95 
Heinemann Circuit Brkr. Volts 930 or 115 

'I'l ips (, 111 or 20 AMPS. New ...$2.75 
GE 115 VAC Relay (1111 l'l'S) 1)I'1)T- !Ivy 
dU. kill handle 10 Amps $3.75 
Square D Hry dry $1'1/1' Antenna Snitch. 
New orig. box. lnsulaturs 2 

I 

l High. " 
blade 51.00 ea.: Ten @ $8.00 
Burlington Running Time Meter. :I" Sq. 
Registers op to 91199.9 hours. 121) P. bbl l'y. 
Bridal new jobber boxed $8.50 

(Ten @ $75.00) 
Aero Running Time Meter. a" ltd. Registers 
op to 9999.:1 hours. 11 V. Lill l'y. (Ideal 
across tube filaments) $7.50 

(Ten @ $65.00) 
GE Vacuum Switch Type GL -1S21. SI.1)1' 
(ART-131 $2.00 ea. /New 
Hallicrafters SX -28, SX -2N \ reelICeinenl 
Power Xtom. New $5.50 
Ceramic Coil Form !" di a ul. Approx. 34 
flnm` 690: 10/55.00 
Fenwall Thermometer Switch Cap. In Amps 
it Il..V. (5 Autos at 2311V.1 Norm. Closed 
Open. '.t Approx. 1!12° V. New ..52.75 ea. 

1(10/522.50) 
Subminiature Tube Tester/Adaptor- Fit. 
Std. Octal Ski : Sllllllill leads tall out to 
facilitate rapid testing. 

Raytheon ?lode) .'i.\X:. 1..$4.00 
Raytheon \lodel 7AX51 .. $5.00 

Sale on Pilot -Lite Assy's. MI New W all 
lid is a re. less bulbs: 
bowled Head with Adjustable light t) pc 
I Red I 25C ea. -5/$ I .00 
Ord I'lu.ti.' hull.) head tpe, elms .lilt 
trot. trout 250 ea. -5 /51.00 
White Itcnmt able tt" Ui:un Jewel. Ifa)onrl 
tpe hie 350 ea.- 10/53.00 
RG -59/U Coax Cable 173 Ohms). 

54.00 /C Feet- $37.00/M Feet 
GLAS -LINE. Elk Need for goy insulator.. 

$2.89/100 Ft.- $17.34 per 600 Ft. Reel 
Jennings Vacuum Variable ('alhtritnr 'l'ype 
111130 75 yhntd. 11óo 1511 \ItAd. !l :t:. 
l V. New bused. 

Regular 5129.00 Special $69.00 
Jennings Vacuum Switch. SI'ST N(' 
l V. 11111 Amps.) Specify IIKX $55.00 
Aluminum box 4 "x5 "x6 ". Ideal tor mobile 

gear, Pert. holes for roltng. ...$3.00 
11';1 rla 

l 

rsil'Ih several times cost of unit). 
Write for Spring- Summer 1959 "Green 
Sheet" catalog. Loaded with bargains. 250 
Close Out:'l'N7.5 factory -wired 7.-. Nl.ter l' \V 
Xtetr. 30 Watts. $27.50. Scaled nitgl'i ctn. 
_MC 1110.12 \'praline 't i irisreicers in sealed 
factory ruts. Operate, 115 VA(' or 12/111' 
on Citizen's Band. $100.00 pair. \/'Mike 
& .\ntenna. 
Ling Closed -Circuit TV Camera and Moni- 
tor. New factory at o.k tr rite for ral:ing. 
Geloso Ham Receivers. Transmitter. and 
Tape Recorders. Write for catalog. 
Hammarlund Rcelvers in sand( Trade -ins 

dented. Catalog available. 
Johnson Ham Gear in stock -Trade -ins ac- 
cepted. Catalog available. 
Barker & Williamson in stllek /Florae far - 

` 

sealed told, in stock /\Veslinghouse In- 
dustrial lobes & transistors in slunk. 
M3 Sniperscope tt /20 KV Pwr Supply. Lab 
tested. Finest °nil arailnhle tnday.$120.00 
I -177A Mutual Conductance Tube Tester. 
I.ah rested $24.95 
4X150A @ $7.00/ 3828 @ $3.00/ 3E29 @ 
56.00/ 829B @ 58.00/ 813 @ 58.50/ 826 @ 
600/ 404A @ 57.00/ 6021 @ $10.00/ VR -150 
@ 35C/ RK72 @ 25C/ 3(6A @ 200/ 838 @ 
$1.00. Write for tree lobe order blanks. 

ELECTRONICSLTUBE 
HQSaIINDUSTRINL CORP 

I111,11,, or Al ITV TOP BRANO NAMES ONLY 
loxl'O I owl-,'r VESSllll F PIIII'FS u;t - rtAN'1 r} I 

Atl prices F.O B. N.Y.C. Specify method of ship- 
ment. All me chandise insured and guaranteed for 
cost of mdse. only. Send 25e for 1959 green sheet. 

Open Monday 
a t. MOT come 

and browse -err 
are r Station-Spring St. IRT 
Station. l flip t up- 20.000 .g. feet of values. Thou- 
sands of unadve tísed specials. Phone: Walker 9.7000. 

BARRY ELECTRONICS 
CORP. 

512 Broadway. Dept. EW 7, N.Y. 12. N.Y. 

742 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS. NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

SAVL $$$ Flesh 8mm. 16mm. B & W end color film. 
Home Processing Equipment. Free Catalog. Superior 
Bulk Film Co., 442.458 N. Wells, Chicago 10. 

BINOCULAR specialists, all makes repaired. Author- 
ized Bausch Lomb, Zeiss, Hensoldt, Bushnell dealer. 
Tete- Optics, 5514 Lawrence, Chicago 30. Illinois. 

STAMPS & COINS 

SWAP ham egpt. bargains for stamps. List. W4DW), 
911 26th Place South, Arlington, Va. 

MISCELLANEOUS 

"WINEMAKJNG; Beer, Ale Brewing." Illustrated $2.00. 
Eaton Books, Box 1242 -TC, Santa Rosa, California. 
OPTICAL Bargains- Request Free Giant Catalog "Cl." 
96 pages -Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. Amazing war surplus 
bargains. Edmund Scientific Co., Barrington. N. J. 

BIZARRE Fashions! Illustrated Catalogue, $1.00. 
Renee. Box 2804 -P, Hollywood, Calif. 
ELECTRIC Pencil: Engraves all Metals, $2.00. Beyer 
Mfg., 10511 -ZD Springfield, Chicago 43. 
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ADVERTISER PAGE NO. ADVERTISER PAGE NO. 

Acro Products Co. 86 International Business Machine 
Advance Electronics 140 Corporation 102, 103 
Airex Radio Corporation...... ... 87 International Crystal Mfg. Co., Inc. 88, 89 
Allied Radio 9, 91 International Electronics Corp. 87 
Amperex Electronic Corp. 2nd Cover International Radio & Electronics Corp. 85 
Arkay 85 Key Electronics Co. 139 
Ashe Radio Co., Walter...... 131 Kuhn Electronics 138 
Atlas Sound Corp. .... 84 Lafayette Radio 99 
Audio Fair 131 Lampkin Laboratories, Inc. 122 
B & K Manufacturing Co. 73 Lektron 114 
Bailey Technical Schools 137 Littlefuse 136 
Baltimore Technical Institute ... 138 Mallory & Co., Inc., P. R. 18 
Barry Electronics Corp. 142 Micro Electron Tube Co. . 135 
Bell Telephone Laboratories 10 Milwaukee School of Engineering 106 
Blonder- Tongue Labs., Inc. 98 Moss Electronic, Inc. 110, I I I 

Burroughs Corporation 16 National Radio Institute 3 

CBS Electronics 6, 8 National Schools 31 
Canadian Institute of Science & North American Electronics 139 

Technology Ltd. 132 Paco Electronics Co., Inc. 22 
Candee Co., J. J. 122 Pacific International College of 
Candler System Co. 114 Arts & Sciences 114 
Capitol Radio Engineering Institute. 29 Peak Electronics Company 118 
Carston Studios 138 Pickering & Company, Inc. . 85 
Century Electronics Co., Inc. 92, 93 Picture Tube Outlet 138 
Champion DeArment Tool Company 104 Platt Electronics Corp. 138 
Channel Master Corp. 123, 125, 127, 129 R. Columbia Products Co., Inc. 123 
Charles Engineering, Inc. . 119 RCA Institutes, Inc. 7 

Chickasha Electronics Inc. . 120 R W Electronics . .. 134 
Cleveland Institute of Radio Electronics 17 Rad -Tel Tube Co. 105 
Columbia Electronics 137 Radio Corporation of 
Commissioned Electronics Co. 138 America 26, 27, 83, 100, 101 

Communications Equip. Co. 132 Radio Shack Corporation 97 
Coyne Electrical School 126 Rex Radio Supply Co. 136 
Delco Radio 32 Rinehart & Co., Inc. 122, 135 

DeVry Technical Institute 5 Sams & Co., Inc., Howard W. 21, 96 
Dressner 138 Sarkes Tarzian, Inc. .. ... 14, 87 
EICO 33. 34 Seg Electronics .. 125 
Electro- Voice, Inc. 4th Cover Sonotone Corp. 20 
Electronic Chemical Corp. 105 Sparks Radio Supply 126 

Entron Incorporated 133 Sprayberry Academy of 
Essco .. -.... 114 Radio- Television 15 

Fair Radio Sales .. 128 Standard Surplus 116 

G & G Radio Supply Co. .. 121 Supreme Publications 119 

General Electric Co. .... 24, 25, 107 Sylvania II, 12, 13 

Globe Electronics 138 Terado Company 108 

Goodheart Co., R. E. 126 Texas Crystals 109 

Grantham School of Electronics .. 
Greenlee Tool Co. 

19 

108 

Triplett Electrical Instrument 
Company 3rd Cover 

Tri -State College 139 
Grove Electronic Supply Company. 133 Tru -Vac Electric Company. i 17 
Harvey Radio Co., Inc. 90 University Loudspeakers, Inc. 28 
Heath Company Valparaiso Technical Institute 134 

74, 75, 76, 77, 78, 79, 80, 81, 82 Video Electric Company 139 
Henshaw Radio Supply 131 Vocaline Company of America, Inc. 23 
Hi -Mu Electronics 116 World Radio Laboratories. 116 
Indiana Technical College. 131 Xcelite, Incorporated .. 108 
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..The New Frontiers 
are in science, design, production 

The new frontiers are being exploited by companies 
which like Triplett have worked the frontier of elec- 
tronics for over 55 years. 

Working the frontier means being on the spot 
with the equipment to develop and maintain this 
new made world. Triplett has a history of over 50 
years of being first with the best in panel instru- 
ments and test equipment at a practical cost. 
Triplett is still working on the frontier of electronics 
with such innovations as these: 

Over 55 years experience in instruments 

Model 310 a complete miniature 
V -O -M with single switch selection 
and the ranges and accuracy of units 
several times its size. Used with 
Model 10 clamp -on ammeter plugged 
in it becomes one of the world's most 
versatile pieces of test equipment - 
even measuring current flow without 
stripping wires. 

Model 630-PL V -O -M with such ad- 
vanced features as an unbreakable 
clear plastic front for wide range, 
shadowless, instant vision, polarity 
reversing switch, single king size 
knob for selecting both range and 
circuit, continuous resistance read- 
ings from 0.1 ohm to 100 megohms. 

Triplett Electrical 
Instrument Company 
Bluffton, Ohio 

Model 690 -A, a new Transistor Tester 
with more Triplett "plus" in accuracy 
and simplicity, for testing leakage and 
gain of all low and medium power PNP 
and NPN transistors. Small, rugged, 
battery- operated, it measures DC Beta 
from 5 to infinity. Affords exact tests for 
shorts, checks forward & reverse leakage 
of diodes. Features single switch selec- 
tion of transistor types, positive "off" to 
prevent accidental battery drain, separate 
"calibrate" and "gain" buttons eliminate 
errors, transistor socket and external 
leads for any basing arrangement. 

New Unimeters-a great step 
torwrird in increasing meter in- 
ventxy flexibility while cutting 
inventory cost. These Select - 
Your -Range unimeters consist of 
only two basic meter movements, 
which can be combined with any 
one of a number of separate dial - 
comoonent units for a wide variety 
of meter ranges. Movements 
quicaly and simply slide onto dial - 
components and lock together - 
no soldering, no wiring. Exclusive 
Triplett Bar -Ring construction for 
self- shielding, greater accuracy 
and sensitivity. 

Throughout the world Triplett first ... to last 
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848LT COP Musicaster 

HEAR PAGING 
Clearer... Easier 

SAVE MONEY, TOO 

advanced engineering assures 

CLEARER COVERAGE with FEWER SPEAKERS 
...improves efficiency...reduces listener fatigue 

Every installation further proves the efficiency, utility, 
and economy of E -v sound projectors. Messages become 
easier to understand without listener fatigue. At the 
same time, you save cost by using fewer speakers for 
proper coverage of the listening area. Wherever paging 
is required, get the benefit of natural voice reproduction. 

Choose the Type Designed to Meet Your Paging Needs 

WIDEST DISPERSION. Exclusive CDP dual -diffraction 
design* gives uniform, wide angle coverage at all fre- 
quencies ... no dead spots, no hot spots. Exclusive E -V 
compound horn reduces compression distortion to as 
low as 2% at full power -thus assuring minimum listener 
fatigue at any sound level. High efficiency performance 
cuts the need for costly high power amplifiers. 

CONCENTRATED COVERAGE. E -V newly designed 
reentrant projector provides highest intelligibility at 
lowest cost where sound must be concentrated. Handles 
twice the power of conventional speakers, for greater 
penetration. 

Model 847 25 -watt CDP. Has two coaxially- mounted horns work- 
ing from opposite sides of a single diaphragm. Special edgewise -wound voice 
coil provides 18° %, greater efficiency. Wide -range response: 250- 10,000 cps. 
Sound pressure level: 114 db. Dispersion: 60° x 120 °. Imp.: 16 ohms. Inde- 
structible fiberglass horn. Size: 11%" x 7'/." x 10'/," deep. Net wt. 6' /, lbs. 

List Price, $46.33 
Model 847 -45 CDP with 45 -ohm voice coil for intercom applications. 

List Price. $47.83 

Model 844 30 -watt Reentrant. Diecast aluminum horn, with re- 
movable driver, and universal mounting bracket. Designed for easy servicing 
with field -replaceable voice coil. Wide -range response: 250- 10,000 cps. 
Dispersion: 90 °. Sound pressure level: 120 db. Imp.: 8 ohms. Size: 9'/" 
diam. x 8%" deep. Net wt. 5 lbs. 10 oz. List Price, $34.50 
Model 844-45 Reentrant with 45 -ohm voice coil for intercom use. 

List Price, $36.00 
(Sound pressure level measured at 4 1t. on axis from 500 to 1500 cps with full rated input.) 

E -V sound projectors are extra -rugged for long -life service indoors or out- 
doors. They are weatherproof, blastproof, splashproof. Actual comparison 
on the job proves their superiority. 

Write for Bulletin 258A to Dept. '79-N 

No Finer 
Choice than 

.Design Patent 169,904 

Other Popular Models in the Complete E -V Line 
For large area sound reinforcement: Model 848 30 -watt 
CDP or Model 848LT 30 -watt Long -Throw CDP, at 
$75.00 list. For high -fidelity voice and music: the E -V 
Musicaster at $80.00 list. Remember too, you get even 
better sound when you choose an E -V high- fidelity pro - 
fessional microphone trim today's most complete line. 

ELECTRO -VOICE, INC. BUCHANAN, MICHIGAN 
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