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LITTLE * *BEAUTY . . . jenten's) WITH THE MIGHTY HI -FI VOICE! 
NEW "TR!- ette *" 3 -WAY HIGH FIDELITY SPEAKER SYSTEM 

PERFORMANCE FAR BEYOND COST AND SIZE 
If space is a problem, but only true hi -fi sound is for you ... if you want 
to delight the eye (as well as the ear) ... if you listen to organ music on occasion, 
and want the pedal notes to be there ... if you thrill to the full, clean, smooth 
separated sounds of the orchestra in all their wonderful detail ... then 
Jensen's new TR -10 TRI -ette 3 way speaker system is for you! Use one 
for your compact hi -fi system, a pair for space- saving high quality stereo ... 
or add one to your present speaker for stereo conversion. Drives with 
good 10 -watt or larger amplifier. Choice of Walnut, Tawny Ash or Mahogany. 
Net Price $114.50. Table Base (illustrated) extra $5.45. Floor Stand $12.95. 
Send for Bulletin JH -1. 

ADVANCE DESIGN 3 -WAY SYSTEM COMPONENTS 
A. New 12" Flexair* high compliance superlow resonance woofer for useful 

response down to 25 cycles with a new low in distortion for such 
a small reproducer. 

B. Special 8" mid- channel unit handles the range from 600 to 4,000 cycles, 
through L -C crossover network. 

C. Compression- driver horn -loaded tweeter carries the response to 15,000 cycles 
(H -F control for balance adjustment). 

D. Tube -loaded port for amazing bass response in Jensen's new 
Bass- Superflex* cabinet. 

* *I3 %" H., 25" W., 11%"D (not including base) 
+Trademark Jensen Mfg. Co. 

Jensen 
DIVISION OF THE MUTER COMPANY 

MANUFACTURING 
6601 S. Laramie Avenue 
In Canada: J. R. Longstaffe Co., Ltd. 
In Mexico. Radios Y Television, S. A. 

COMPANY 
Chicago 38, Illinois 

, Toronto 
, Mexico, D. F. 
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NOW A Faster Way to Reach 

the Top in TV SERVICING 

N.R.I. SENDS YOU 17" Picture Tube, Com- 
ponents for a TV Receiver, 5" Oscilloscope and Signal 
Generator . . . all parts for these 4 complete units. 

N. R. I. All- Practice Method Trains You at Home in 
Spare Time to Fix TV Sets Quickly, with Confidence 

The man who knows the answers -the 
Professional TV Technician enjoys the 
prestige, gets the better jobs, the high- 
er pay. Here is the learn -by- practice 
training to be a Professional TV Tech- 
nician. It shows you the way to be the 
boss, to earn top pay. Television Serv- 
icing needs more well trained men. 
If you have a basic knowledge of radio 
and electronics you can make some 
Television repairs simply by trial and 
error. But sooner or later you will face 
TV Service problems you can not solve. 
And you can't get the training you need 
while customers wait. 

NRI Is Oldest and Largest 
Home Study Radio -TV School 

Over forty years' experience and the 
reccrd and reputation of NRI back up 
this learn -by -doing Professional TV 
Servicing Course. Instead of just read- 
ing about TV problems, you build and 
conduct experiments on circuits in a TV 
receiver. You learn methods, "Tricks 
of the trade" proved by top TV Service- 
men. You learn to fix any set, any 
model with confidence. 

You Get COLOR TV 
Textbooks Early 

The day you enroll, NRI sends you 
special Color -TV books to speed your 
knowledge and understanding of this 
vast, growing phase of Television. 

Many full color pictures and diagrams 
help you recognize defects and help 
you learn how to correct them quickly 
and properly. To cash in on the coming 
Color TV boom, you'll need the kind of 
knowledge and experience this NRI 
training gives. 
This is 100% learn -by- doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or TV Servicing experience or 
planned training but realize the need 
for more knowledge to forge ahead. 
Here is what one graduate, G. G. 
Stethem of Belpre, Ohio, says, "I can 
not praise NRI's Professional TV 
Course highly enough. I have my own 

Send for 
FREE 
BOOK 

spare time shop and all the Radio -TV 
work I can handle." 
Another graduate, Edward Ravitsky of 
Northumberland, Pa., says, "I have 
taken your course in Professional TV 
Servicing. It takes the kind of experi- 
ence you offer to really learn." If you 
want to go places faster in TV Serv- 
icing, make your future more secure 
as the industry develops, we invite you 
to find out what you get, what you 
practice, what you learn from NRI's 
Course in Professional TV Servicing. 
Mail the coupon now. There is no 
obligation. NATIONAL RADIO IN- 
STITUTE, Dept. 9AFT, Washington 
16, D. C. 

NATIONAL RADIO INSTITUTE 
Dept. 9AFT, Washington 16, D. C. 

Please send FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Name Age 

Address 

City Zone State L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

JANUARY, 1959 3 
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I Radio -Electronics 
WWI RADIO-CRAFT Ineorwalikg SHORTWAVECRAFT TELEVISION NEWS in RADIO .TELEVISION 

EDITORIAL 
33 Stored Television Reception -Hugo Gernsback 

ELECTRONICS 
34 Highway Safety ... Challenge to Electronics -David Lachenbruch 
37 Computers Speed Aircraft Design (Cover Feature) - 

Forrest H. Frantz, Sr. 
39 Electronic Crossword -Wm. R. Shippee 
40 Improved Solar Flare Indicator -David Warshaw 

AUDIO -HIGH FIDELITY 
42 Audio Ear in Your Shirt Pocket -Edwin Bohr and Gordon Peters 
44 How Much Power for a Stadium ? -Herman Burstein 
45 Stabilizing Feedback Amplifiers, Part I- Herbert I. Keroes i 48 A Box for Your Speaker -P. G. A. H. Voigt 
51 Stereo Disc Standards 
51 New Discs and Tapes, Stereo and Mono- Reviewed by Chester Santon 

RADIO 
v 53 ABC's of Mobile Radio, Part I -Leo G. Sands 

57 FM Tuner for Your Car -Henry O. Maxwell 

TEST INSTRUMENTS 
58 New Kind of Audio Oscillator- Robert F. Scott 
61 Simple Super Time Base -Tom Jaski 
76 Audiophile's Signal -Level Comparator -J. E. Pugh, Jr. 
81 Low -Capacitance Probe -Robert G. Middleton 

WHAT'S NEW? 
84 Pictorial Reports of New Developments 

TELEVISION 
85 Portable Test Instruments in Color TV- Robert G. Middleton 
98 TV Dx in '58 -Robert B. Cooper, Jr. 

106 Television Station List -Compiled by Muriel I. Schiller 
108 TV Remote Volume Control -Harold Reed 
110 TV Service Clinic -Conducted by Robert G. Middleton 

143 Books 
138 Business and People 
142 Correction 

16 Correspondence 
141 Literature 
118 New Tubes and Semiconductors 

6 News Briefs 

123 Noteworthy Circuits 
126 On the Market 
132 Patents 
114 Technicians' News 
134 Technotes 
136 Try This One 
125 50 Years Ago 

RADIO -ELECTRONICS is indexed in Applied Science & Technology Index (Formrly Industrial Arts Index) 

ON THE COVER 

(Story on page 371 

Experimental fest pilot Robert 
Rostine "flies" an as -yet 
unbuilf aircraft as Greta 
Beckler changes a connection 
on a Heafhkit analog corn- 
pufer used to simulate an air- 
craft control, in a cockpit 
test at Chance Voughf Air- 
craft, Dallas. 

Color original by Ari Schoeni 

Hugo Gernsback 
Editor and Publisher 

M. Harvey Gernsback 
Editorial Director 

Fred Shunaman 
..................Managing Editor 

Robert F Scott 
W2PWC. Technical Editor 

Larry Steckler 
Associate Editor 

David Lachenbruch 
Associate Editor 

I Queen 
Editorial Associate 

Robert G. Middleton 
Television Consultant 

Elizabeth Stalcup 
Production Manager 

Cathy Coccozza 
Advertising Production 

Wm. Lyon McLaughlin 
....Tech. Illustration Director 

Sol Ehrlich 
Art Director 

Fred Neinast 
Staff Artist 

Lee Robinson 
....................General Manager 

John J. Lamson 
Sales Manager 

G. Aliquo 
Circulation Manager 

Adam J. Smith 
....Director, Newsstand Sales 

Robert Fallath 
Promotion Manager 

Average Paid Circulation 
Over 199,000 

Ii1Gi1 FIiIELITY 

RADIO -ELECTRONICS, Jemmy, 111511. Vol. XXX, No. 1. Published monthly at Mt. Morris. 111., by Gernsback Publications, Inc. Second -Class mall privileges authorized 
at Mt. Morris. III. Copyright l955 by Gernsback Publications. Inc. All rights reserved under Universal, International and Pan -American Copyright Conventions. 
SUBSCRIPTION RATES: U.S.. U.S. possessions and Canada, $4.00 for one year; $7.00 for two years; $10.00 for three years; single copies 35c, Pan - American countries $5.00 
tor one year; $9.00 tor two years: $13.00 for three years. All other countries $5.511 a year;$10.00 for two years; $14.50 for three years. 
SUBSCRIPTIONS: Address corrar:pondence to Radio -Electronics, Subscription Dept., 154 West 14th St., New York 11, N.Y. When requesting a change of address, please fur- 
nish an address label trot a recent Issue. Allow one month for change of address. 
GERNSBACK PUBLICATIONS. INC. Executive. Editorial and Advertising Onoe4. 154 West 14th St., New York 11. N.Y. Telephone Algonquin 5 -7755. Hugo Gernsback, 
Chairman of the Board; M. Harvey Gernsback. President; G. Aligns, Secretary. 
BRANCH ADVERTISING OFFICES assit FOREIGN AGENTS listed on page 149. 
POSTMASTER: It undeliverable. send Form 3579 to: RADIO- ELECTRONICS. 154 West 14th St., New York Il, N.Y. 'Trademark registered U. S. Pat. Ocoee. 
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YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

0.1 

VIMORE MONEY... GET INTO 

ELECTRONICS-RADIO 
yearn ALL 8 PHASES in ONE MODERN HOME -ST 

At Home - 
.. 

aw 

A Valuable Professional Multitester 

,Ra 

YOUR NATIONAL SCHOOLS TELERA 

1. TELEVISION, INCLUDING COLOR TV 
2 RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

MA COURSE COVERS ALL 8 PHASES 
S. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop -Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 

ridtrain you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

LESSON 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

HQN.,rye MEMBER 

- many other materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outsranding success 
in Electronics 

If you wish to .3ke ykur trairing in 

Los Angeles, 

out Rcsident Scapita` 
start NO and in 

the 
mod E 

capital, 
Sh3ps' 

our trt Her: you wcrk with 

Radio-TV 
Studira ou.pment- profes- 

latest Electrotrt, = most com- 

pletely 
Instals 3nv school. 

com- 

plete facilities of'e eld by 

Expe t, friend' MstructErspP 
rsonal 

atteition. Gratua'e. 
Io ment 

Serv.ce. Help in flydtng home near 

school -and 3ar'. tine loo while you 

learn. Check box i+ coupp3 
for full 

inirrmation. r L 

IYíifU 111 

mi iI Jilin' 

NATIONAL SCHOOLS 

V~.TELLVI 
ILA.'" - ,, 

Fully illustrated "Career" Book in 

FREE! TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW . .. MAIL IT TODAY! 

APPROVED FOR G.I. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

JANUARY, 1959 

I 

I 

TECHNICAL. TRADE TRAINING SINCE 1905 
LOS ANGELES 317, .CALIFORNIA 

GET FAST SERVICE - MAIL, NOVW TO 

NAT ONAL SCHOOLS, DEPT. RG -19 
4000 S. FIGUEROA ST 

LOS ANGELES 37, CALIF. 
Rush free TV -Radio "Opportunity' Book and sample 

I lesson. No salesman will call. 

NAME 

ADDRESS 

CITY ZONE STATE 

Check it interested ONLY in Resident School training at Los Angeles. 

VETERANS G.e dote cl D.s,l,o,ge 

AGE 

I 
I 
I 
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Tung -Sol audio tubes 
now twin -packed 
in matched pairs 

by the manufacturer 

HE 1hf 
WIMrtt 

kKPI.tF'tl.ttv / 

5881 For service in 

amplifiers of up to 50 
watts. 

6550 For service in 

amplifiers and commer. 
sial audio equipment 01 

up to 100 watts. 

wow you can come as close to 
faultless sound reproduction 

as the design and circuitry of 
your hi -fi equipment will permit. 
Tung -Sol 5881 and 6550 beam - 
power amplifier tubes are factory - 
matched to very tight perform- 
ance limits and twin -packed to 
help you achieve lowest distor- 
tion levels at all volume levels. 

Use of Tung -Sol 5881 and 6550 
tubes has long been associated 
with amplifiers of the very finest 
design. These tubes have always 
been produced to closest possible 
tolerances with cathode current 
ranges held to an absolute mini- 
mum. 

Now, in twin -packed pairs, they 
assure the hi -fi enthusiast and 
the commercial sound engineer 
of replacement tubes that will 
provide new standards of per - 
formance-a feature of special 
importance with the newest am- 
plifiers and loudspeakers, particu- 
larly binaural sound equipment. 
See your parts supplier. 

Tung -Sol Electric Inc., Newark 
4, New Jersey. 

TUNG-S01' 

STEREO RADIO STANDARDS will be pro- 
posed by an all- industry group similar 
to the one which selected the current 
systems of black -and -white and color 
television. 

A National Stereo Radio Standards 
Committee, to test all stereo broadcast- 
ing systems and make recommendations 
to the FCC, is being established by the 
Electronic Industries Association 
(EIA). Heading the NSRSC's adminis- 
trative committee will be Dr. W. R. G. 
Baker, who was chairman of the pio- 
neering National Television System 
Committee (NTSC). Dr. Baker, former 
president of EIA and vice president of 
General Electric, now is EIA engineer- 
ing director and head of the Syracuse 
University Research Corp. 

The entire electronic industry will 
be invited to serve on NSRSC. Its goal 
will be the formulation of standards 
for a single stereo broadcasting system 
which is both compatible and inexpen- 
sive to the public. 

FCC officials indicated they welcome 
the formation of the industry com- 
mittee. The commission is now studying 
the various stereo radio systems, and 
no decision on standards is expected 
for a considerable time -probably not 
for a year or more. 

More stereo radio systems undoubt- 
edly will be proposed, but these are the 
compatible ones which already have 
been developed and demonstrated: 

1. The Crosby sum -and -difference 
FM system. The main channel carries 
the sum of the two signals, the multi- 
plexed subcarrier the difference. A con- 
verter matrixes these channels into the 
proper left and right signals. 

2. A system somewhat similar to the 
Crosby proposal, but which permits 
the use of a second multiplexed chan- 
nel for a "second program" of special- 
ized music or information beamed to 
stores and offices while the stereocast- 
ing is carried by the first two channels. 

3. The RCA compatible AM stereo 
system, demonstrated recently at RCA 
Laboratories in Princeton, N. J. Each 
of the stereo channels is carried by one 
sideband of the AM carrier. The stereo 
receiver uses a conventional rf ampli- 
fier, converter and if amplifier. Side - 
band selectors then pick up the upper 
and lower sidebands separately, detect 
the signal and amplify it to be fed into 
the left and right speakers. 

4. The Percival system, developed by 
EMI Ltd. of England and tested by the 
British Broadcasting Corp. Adaptable 
to either FM or AM, it transmits a 
conventional broad -band signal (mono- 
phonic) plus a narrow band of direc- 

tional information for use by stereo 
receivers. 
TRANSATLANTIC HI FI is in sight -in 
fact, it was approached in the recent 
United Nations Day international con- 
cert featuring orchestras in Geneva, 
Paris and New York, marking the first 
use of the new transoceanic cable to 
carry music. 

As a result of more than 6 months 
of painstaking tests directed by UN 
Radio operations manager Joe Nichols, 
East Coast FM listeners were able to 
hear the Paris concert with a frequency 
response up to 6,500 cycles, and British 
listeners received the New York con- 
cert with the same fidelity. Conven- 
tional network transmission lines in the 
US often do not pass frequencies higher 
than 4,000 cycles, and rarely more than 
5,000. 

The feat was accomplished after 
many frequency runs conducted experi- 
mentally by dividing various bands of 
frequencies among different lines with- 
in the cable. In this country, the pro- 
gram was carried in its full fidelity by 
the New York and New England FM 
Concert Network, the New York State 
WQXR Network (FM) and by FM sta- 
tions in Philadelphia and Washington. 
AMERICANS VIEWED a Eurovision tele- 
cast for the first time Nov. 4 when 
Videotape extended the 12- nation Euro- 
pean TV network to the US for tele- 
vising the coronation of Pope John 
XXIII from the Vatican. 

The taping was done in the studios 
of Granada Television in Manchester, 
England, with an Ampex Videotape 
recorder on the 525 -line US television 
standards -but the signal underwent 
considerable metamorphosis between 
the camera pickup and the recording. 

The TV pickup at the Vatican was 
made with cameras of Radiotelevisione 
Italiana (RAI), the Italian broadcast- 
ing company, using the European 625 - 
line standard. Fed through 23 micro- 
wave hops, the 625 -line picture was re- 
ceived from France at Dover, England, 
across the Channel, where it was con- 
verted to the 405 -line British standards. 
The conversion device uses an image 
orthicon camera to take a 405 -line pic- 
ture directly from a 625 -line monitor. 

The 405 -line picture was microwaved 
to Manchester, where it was converted - 
again by optical means -to the 525 -line 
standard used by American TV sta- 
tions. Then it was fed into the Video- 
tape recorder and a running commen- 
tary interpolated. 

The 55- minute tape was put aboard 
an airliner for New York and rushed 

(Continued on page 10) 
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For A Real OPPORTUNITY, look laio 

ELECTRONIC 
ueVry Tech can prepare you for 

a profitable future in many 
branches of Electronics from 

eR 

dI re ' 
Or{1Jn{te5 

hese 
O c5. °t 

Coe` 1r 
c`ec{ 

TJ I) ) -......* 

II 

COMMUNICATIONS 

CAN YOU 
DO IT? 
Laborers, 
clerks, farmers, 
salesmen, men of 
nearly every calling 
have taken the DeVry 
Tech program and today 
have better jobs or Elec- 
tronic service shops of their 
own - REAL PROOF of the 
effective training offered by 
DeVry Tech. 

Now that Electronics 
is so important in our 

daily lives...now that indus- 
try is moving so rapidly into 
Automation and Industrial Elec- 
tronics, good job opportunities 

for the trained man never ap- 
peared brighter than they do today. 

To prepare to enter the field of 
Electronics, one of the modern 

marvels of the 20th Century, you need no advanced education. Believe 
it or not, you don't need previous technical experience either. 

Men 17 to 55, send coupon below for FREE facts! Learn how 
you may get ready to enter this fascinating, profitable field 

in your spare time at home or in day or evening classes in 
our well- equipped Chicago or Toronto laboratories. 

DeVry TECHNICAL INSTITUTE 

Fÿi 
FREE 

EMPLOYMENT 
SERVICE 

graduates 
.e.. 

DeVry Tech's effective 
employment service 
is available to all 

graduates at no 
additional cost. 

Send for FREE BOOKLET! 
"Electronics and YOU" 
shows how you may take 
advantage of the oppor- 
tunities in this fast - 
growing field. 

COMPUTERS 

TELEVISION 

TOUR OWN 
SERVICE SHOP 

CHICAGO 41, ILL. Formerly DeFOREST'S TRAINING, INC. 
Accredited Member of National Home Study Council 

"One of North America's 

Foremost Electronics 

Training Centers" 

JANUARY, 1959 

MAIL TODAY FOR FREE FACTS 
DeVry Technical Institute 

4141 Belmont Ave., Chicago 41, III., Dept. RE -1P 
Please give me your FREE booklet, "Electronics and YOU," 
and tell me how I may prepare to enter one or more 
branches of Electronics as listed above. 

Name Age 
PLEASE PRINT 

Street Apt. 

City Zone State 

Check here if subject to Military Training. 
DeVry Tech's Canadian Training Center is located at 

k2043 626 Roselawn Avenue, Toronto 12, Ontario 

7 
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A HYSTERISIS SYNCHRONOUS 

TURNTABLE KIT FOR 4950 
le. Check these outstanding features, 
they're exclusive with Gray at this LOW price ----- - mom ow soul 

' Special hysterisis syn - ; 
chronous motor pro- 
vides constant speed N 

and lowest wow, flut- I 
I ter and rumble con - 
1 tent. I r__________, 

Heavy machine' 
ground 121" turn -' 
table platter with 
micro polished ' /s" 
shaft rotates in a su- N 

per oilite bearing with 1 
noiseless nylon un- I 
derfacing thereby' 
guaranteeing free -' 
dom from vertical, 
movement...a stereo 
prerequisite. 

1.1.... ®-- EN =INo I= =I> 
;I I Customized slip -I 

J proof, stretch - limited ' composite belt offers i 
I vibrationless link' 
' between motor and 

platter edge. L...........111 
1 Shock -proof motor ' 

mount is adjustable in 
1 3 planes to compen- 
I sate for lifetime move- 1 

GRAY 3SPEED HSK -33 TURNTABLE KIT 
Here's an exciting project for anybody who wants professional 
performance at a low kit cost. Gray engineering and custom mass 
production techniques now make this wonderful value possible. 
You'll be pleasantly surprised at how easy it is to fully assemble 
-and have ready for monaural or stereo operation -this studio 
designed turntable. 

Also available at low cost ... turntable bases in finished and kit form. 

See and hear Gray high fidelity products at your favorite quality dealer. 

Manufacturers of 
the world famous 
Gray tone arm. 

8 

GRAY 
our 67th year in communications . . . 

High 

ment and wear. 

Sturdy mounting plate 
offers maximum' 
shielding. Easy to' 
level and center be- 
cause it extends past 

1 the platter and motor 1 
1 structure. r__________-i 

Micro precision parts ' pretested for accuracy I 
IIIin sub assemblies. __________ 

I Assembly time 25 
minutes or less with 

I simple tools. 1 L__________.J 
Fidelity Division 

DEPT. H 16 ARBOR STREET, HARTFORD 1, CONN. 
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Every Essential Term in Physics 

and Electronics - 12,000 of Them 

-now in one giant dictionary! 
Send today for a free -examination copy 

of this 1000 -page reference work. Used in 
homes, offices, schools and laboratories. 

HE INTERNATIONAL DICTIONARY OF PHYSICS AND ELECTRONICS IS the I only book available today that gives you - right at your fingertips - definitions, equations, principles and thorough explanations of 
every important term in physics and electronics. 

More than 12,000 laws, relationships, equations, basic princi- 
ples, instruments, apparatus and techniques are described in half 
a million words. You'll find everything from alphatopic, band 
and cybotaxis to Wronksian, ylem and Zwitterion. 

16 Reference Books in One 
You've never seen so much useful information in one vol- 

ume. It takes the place of a whole library of reference books 
on: 

Electronics 
Meteorology 
Mechanics 
Gases 
Liquids 
Solids 
Acoustics 
Optics 

Units and Dimensions 
General Principles 
Heat and Thermodynamics 
Atomic and Nuclear Physics 
Mathematical Physics 
Quantum Mechanics 
Electricity 
Relativity 

No more hunting around from book to book for the 
information you need. No more wading through long 
texts to get a simple definition. Everything you need 
can be found simply and quickly in this one handy 
volume. 

Answers Your Questions in Seconds 
A unique system of cross -referencing helps 

you locate information instantly. Each article is 
arranged progressively, beginning with a con- 
cise definition and adding additional details in 
later paragraphs. Boldface "word signals re- 
fer you to other articles relating to the one 
you are reading. You get the answers you 
want in a hurry! 

Save Time - Avoid Costly Errors 
You'll turn to this giant, 1000 -page ref- 

erence work dozens of times a day - to 
recheck your work, to clarify technical 
articles or engineering data, to increase 
your own understanding of the com- 
plex world of physics and electronics. 
Where you might otherwise trust your 
memory, you'll now turn to the Interna- 
tional Dictionary of Physics and Electronics 
to get an answer you can be sure of. This 
helpful volume can pay for itself many times 
over in just one avoided error! 

Examine it For 10 Days FREE 

To fully appreciate the usefulness of this big 
21/4" thick book, we invite you to use it for ten days. 
If you do not find it to be one of the most valuable books you have 
ever owned, you may simply return it and owe nothing. Otherwise, 
remit payment on the easy terms indicated in coupon. You take no 
risk. Send coupon today to D. Van Nostrand Co. Inc., Dept 181, 
120 Alexander St., Princeton, N. J. (Established 1848). 

UNITS ANO DIMENSIONS GENERAI Pf$ 
IHE GASEOUS SIA rf THE lIOU/D PATE 

NMI AND THERMODYNAMKS ACOUSr,cs 
nwIpONKS MErEOoiocr Aroma- AND N. -'_ 

MA rmouric4! PHYSICS QUANTUM MECHANICS AFLS TIVITY 

tom 

Acclaimed by Major Journals in Every Field of Science 

"Unique. Useful. Presents a 
wide variety of terms" 
- SCIENTIFIC AMERICAN 

"Remarkably complete. 
Highly useful. Provides defi- 
nite and concise answers to 
a myriad of questions." 

- PHYSICS TODAY 

"will undoubtedly make a 

well- deserved place for it- 
self." - SCIENCE 

"There has been a real need 
for such a work." 

- ELECTRONICS 

"Recommended for all that 
do any reference work in 
physics." - LIBRARY JOURNAL 

"Unique in its field and ex- 
ceptionally clear to its typog- 
raphy. It should prove a 
most useful reference." 

- NUCLEONICS 

"The best book of definitions 
available on the market to- 
day. Highly recommended. - TELE -TECH 

MAIL FREE- EXAMINATION COUPON TODAY 7 
D. Van Nostrand Company, Inc., (Dept. 181 
120 Alexander Street, Princeton, N. J. 

Please send me - for 10 days' FREE examination - the 
"International Dictionary of Physics and Electronics" thumb - 
indexed edition If not completely satisfied, I may return it 
and owe nothing. Otherwise I will remit $7.50 plus small 
shipping cost, and $5 a month for 3 months. 

Name 

Address 

City Zone. ..State 
Save! Enclose full paument ($22.501 and shipping costs will 
be prepaid. Money back if not delighted. 

In Canada: Order from D. Van Nostrand Co., Ltd., 25 Hof- 
timer Road, Toronto 16, Canada (Price slightly higher; 
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NEWS BRIEFS (Continued from page 6) 

to the Columbia Broadcasting System 
studios for a nationwide telecast. The 
quality of the picture was surprisingly 
good. 

The 525 -line Videotape recorder in 
Manchester, England, was purchased by 
Granada TV for showing taped 
American TV programs. An electronic 
system to convert 525 -line TV pictures 
to 405 lines is being developed by 
Granada. 

SELF- THREADING CARTRIDGE is being 
tested by tape recorder manufacturers 
and may be on the market in 1959. The 
new single -reel tape magazine differs in 
many respects from the two -reel tape 
cartridges now in use. 

Developed by Armour Research 
Foundation of the University of Illinois, 
the cartridge consists of a single 
flanged reel of tape and a graded 
leader tape with a catch on it. The 
catch engages with a pre -threaded 
leader which is a part of the recorder 
mechanism. When forward recording 
is completed, an end leader auto- 
matically reverses the drive for rewind 
or operation in the reverse direction. 

The self -threading device can be in- 
stalled on conventional tape recorders. 
or the tape cartridge can be used on 
nonequipped recorders by removing the 
leader taps 

TWO HAM RECORDS for long -distance 
transmission using all- transistor equip- 
ment were made during last September 
by West Coast amateurs. Donald L. 
Stoner, W6TNS, Ontario, Calif., estab- 
lished contact with ZS6KD, Johannes- 
burg, South Africa, over a 16,000 -mile 
transmission path, on the 20 -meter 
phone band using single -sideband equip- 
ment. 

ZS6KD described the signals as weak 
but 100% readable. Stoner's rig oper- 
ates from a 15 -volt battery, supplying 
90 -mw power input to the final ampli- 
fier. The circuit consists of a 2N371 
crystal -controlled oscillator which drives 
a 2N370 as a class -C rf amplifier. 

Ma'or Gilbert, K6LMW, an engineer 
at Hoffman Laboratories, Los Angeles, 
conversed with two other hams 2,000 
miles away, using a transmitter and 
receiver powered entirely by a bank 
of silicon solar cells. His "loud and 
clear" voice signal was received by 
Henry A. Kusek, W9KZX, Chicago, and 
W. Leonard Gregory, Jr., W9RLY, Mt. 
Prospect, Ill., on the 10 -meter band. He 
used 72 solar cells, providing a trans- 
mitter power output of 60 -75 mw. 

ULTRASONICS will soon be helping 
farmers decide which of their livestock 
to send to market and will be providing 
housewives with more uniform, leaner 
meat. In both the US and Britain, ultra- 
sonic devices designed to measure the 
depth of flaws or impurities in metals 
are being used experimentally to meas- 
ure the thickness of the fat and lean 
on meat -producing animals. 

The meat testers emit ultrasonic 
waves and measure the time required 
for them to pass through an animal's 
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An FCC License can be 

Get Your FCC License 
We Guarantee 

to train you until you receive 

Your FCC License 
Completion of the Master Course (both Sections) will prepare you for a First 
Class Commercial FCC License with a radar endorsement. Completion of 
Section 1 only of the Master Course will prepare you for a Second Class 
Commercial FCC License. We guarantee to train and coach you, without any 
additional cost, until you receive the FCC License as indicated above. This 
guarantee is valid for the entire period of your enrollment agreement. 

Cleveland Institute Training Results in success with com- 
mercial FCC examinations ... easily ... and quickly. 

every month our trainees get jobs like these: 
Boyd Daugherty: 
"I recently secured a position as Test Engineer with Melpar, 
Inc. A substantial salary increase was involved. My Cleveland 
Institute training played a major role in qualifying me for this 
position." 

Boyd Daugherty 
105 Goodwin Ct., Apt. C 
Falls Church, Va. 

Top Grade Employers Like These Look 

Bendix Radio: 

Philco: 

Westinghouse: 

"We shall look forward to receiving completed appli- 
cations from your students." 

"We have employed a great number of well qualified 
electronics personnel who were graduates of Cleveland 
Institute." 

"We would appreciate your listing our current open- 
ings in your monthly Job Opportunities." 

RADIO -ELECTRONICS 
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FCC License Exams 

your Guarantee of Success in Electronics 

in a Minimum of Time 

here's proof of good jobs 

Irving Laing: 
Your lessons are helping me a lot in my Navy 

work. You cover topics that were not presented by 
the Navy at the E.T. School... Your course has 
helped greatly to get my 2nd class hCC ticket. I am 
now a radio and T.V. engineer at WTVS and WDTR 
in Detroit, Michigan." 

Irving L. Laing, 
15887 Robson, 
Detroit 27, Michigan 

James Glen: 
When Jim enrolled, he was a tempo- 
rary employee of the City of Tacoma, 
Washington. In the space of 14 
months, he completed the Master 
Course and received his first class 
license. He is now installing and 
maintaining mobile and microwave 
equipment. 

James S. Glen, Jr. 
2920 Knob Hill Road 
Tacoma, Washington 

To Cleveland Institute 
Aerojet -General 
American Airlines 
American Telephone & 

Telegraph Co. 
Bendix Radio 
Braniff Airways 
Burroughs Corp. 
Capital Airlines 
Continental 

Air Lines. Inc. 
Convair 
General Electric 
Glenn L. Martin Co. 

Goodyear Atomic Corp, 

International Telephone 
& Telegraph Co. 

Mohawk Airlines 
Motorola 
North American 

Aviation, Inc. 
Northwest Airlines 
Philco 
RCA 
Ryan Aeronautical Co, 
*Plus many others 

JANUARY, 1959 

c;ef ti/I 3 FREE 
f 

Opportunities 

10 in Electronics 

for You 

ticenst 
I'ams , 

Accredited by The National Home Study Council 

Cleveland Institute of Radio Electronics 

Desk RE -25, 4900 Euclid Ave., Cleveland 3, Ohio 

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

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 

Li Telephone Company 
Other 

In what kind of work are you In what branch of Electronics 

now engaged are you interested" 

Nome Age 

Address 

City Zone State 

Special Tuition Rates to Members of Armed Forces RE -25 
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Announcing A BRAND -NEW Home Study Program - Equips you to enter the exciting, new and booming field of 

and Industrial 
ELECTRONICS 

Engineering Technology 
Automation: "Second industrial 

revolution" . latest and most 
exciting development in our amaz- 
ing world of electronics. Current 
needs: 3,000 specialists per year, 
well- trained in automation and in- 
dustrial electronics ... to fill new 
jobs and draw top pay. 

CREI's new complete home study 
course covers all phases of automa- 
tion and industrial electronics, in- 
cluding fundamentals of electronic 
engineering technology and a spe- 
cialization in: Machine control sys- 
tems . Data processing systems 

Instrumentation techniques . . . 

Digital and Analogue Computers 
Servomechanism systems . 

Telemetry systems ... Industrial 
processes. 
Leads to jobs like these: 
NOW A TELEMETRY TECHNICIAN AT RCA 
MISSILE TEST PROJECT ... "On Decem- 
ber 31 I will be working for RCA 
at the Missile Test Project in 
Florida as a Telemetry Technician. 
I don't mind telling you that CREI 

and your encouragement helped a 
lot in getting this job." -John S. 
Treft, Box 133, Beulah, Mississippi 
NOW ASSISTANT CHIEF ENGINEER OF 
RADAR INSTRUMENTATION STATION . . 

"Five years ago I started to work 
for my present employer as a Radio 
Repairer and Installer. I also 
started my CREI course at this 
time. Three years later I was a 
supervisory electronic engineer and 
a year later I was promoted to the 
position I now hold as assistant 
chief engineer of a large radar in- 
strumentation station at White 
Sands Proving Grounds." - Ralph 
Leo Gagnon, 1255 Gardner Ave., 
Las Cruces, N. M. 

If you have had a high school 
education, and experience in elec- 
tronics -and realize the need of 
high -level technical knowledge to 
make good in the better electronic 
jobs - you can qualify for this 
brand - new CREI Home Study 
course. Write to Capitol Radio 
Engineering Institute, Dept. 141X, 
3224 -16th St., N.W., Wash. 10, D. C. 

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

Employed By 

MAIL THIS COUPON FOR FREE BOOKLET! 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept. 141X, 3224 - 16th Street, N.W., Washington 10, D. C. 

Please send me without cost or obligation your brochure 
describing your brand -new home study course in Automation 
and Industrial Electronics Engineering Technology. 

Name Age 

Street 

City Zone State 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 

IF ... you are interested in other CREI courses in Electronics 
please refer to CREI's 2 -page ad on pages 101 and 102 of this magazine. 

.! 

What the future holds for you 

in Radio -Electronics 

12 

Single- Sideband Transmission 
Servicing Chroma Demodulators 
Stereo Control Box 
Electronic Control of Motor Vehicles 
Church Chime Projection Systems 
Compatible FM Multiplex 

The FEBRUARY issue of RADIO- ELECTRONICS goes 
on sale January 29 at all better parts distributors 
and newsstands. 

SUBSCRIPTION RATES 
1 year $4.00 2 years $7.00 3 years $10.00 
RADIO- ELECTRONICS, 154 West 14th Street, New York ll, N. Y. 

NEWS BRIEFS (Continued) 

outer hide and bounce back from the 
borders between fat and lean meat and 
bone. The time differences are read on 
a cathode -ray indicator and translated 
to inches of fat and lean. A US Agri- 
culture Department official predicts 
that within 2 years a simplified ultra- 
sonic meat meter will be available to 
farmers and ranchers for pretesting the 
meat on cattle find pigs. 

BATTERY -OPERATED FM receivers will 
be possible very soon using a new se- 
ries of drift transistors, RCA's Semi- 
conductor and Materials Div. has an- 
nounced. The transistor types, now 
ready for pilot production, are designed 
for use as rf amplifier, mixer, oscil- 
lator and if amplifier. 

Calendar of Events 
Hi -Fi Music Show, Jan. 9 -11, Dyckman 
Hotel, Minneapolis, Minn. 
Symposium on Reliability and Quality 
Control, Jan. 12 -14, Bellevue Stratford 
Hotel, Philadelphia, Pa. 
Minneapolis Hi -Fi Music Show, Jan. 
16 -18, Hotel Leamington. 
Indianapolis Hi -Fi Music Show, Jan. 
30 -Feb. 1, Hotel Antlers. 
San Francisco High Fidelity Show, 
Feb. 7 -10, Cow Palace. 
Solid State Circuits Conference, Feb. 
12 -13, University of Pennsylvania, 
Philadelphia, Pa. 
Los Angeles High Fidelity Show, Feb. 
18-22, Biltmore Hotel. RADIO- ELECTRON- 
Ics will exhibit. 

RADIOACTIVE CLOUDS have been 
spotted and tracked by radar. The Army 
Signal Corps, using advanced weather 
radar equipment, was able to measure 
the size and plot the course of "hot" 
clouds which formed after a nuclear 
test. The Army said such information 
on the height and drift of nuclear 
clouds would be valuable for providing 
fallout warning to civilians and troops. 
LONGEST SINGLE - HOP tropospheric 
scatter system ever developed has been 
installed by General Electric between 
Boston, Mass., and Winston -Salem, 
N. C. It spans a 640 -mile distance and 
is the prototype of a system to be used 
by the Air Force as the main communi- 
cation line between advanced Arctic 
bases. 

Two 50 -kw single -sideband transmit- 
ters at each site feed into two an- 
tennas with 120 -foot parabolic re- 
flectors, transmitting 1,000,000,000 
watts of effective radiated power. The 
two -way system has 24 voice and tele- 
type channels and is expected to be 
"99.9% reliable." 
MAGAZINE THAT TALKS and plays music 
is on the newsstands in Paris. Sono - 
rama, a news and entertainment pub- 
lication, contains six thin plastic "sound 
pages" which alternate with printed 
pages. A center hole through the entire 
magazine permits readers (or listeners) 
to play the sound pages on their phono- 
graphs and hear latest song hits, ex- 
cerpts from theatrical productions, on- 
the -spot recordings of current events 
and voices of leading personalities. END 

RADIO -ELECTRONICS 
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NOW the CoGumbtm CI Record. Club offers BOT{ -F 

STEREOPHONIC 
and MONAURAL RECORDS 

a +- fremvvvlous eautirkgg! 
JOHNNY MATHIS 

WARM 

Percy Foith 
and Orchestra 

1. Johnny sings What'll 
I Do, Warm, While 
We're Young, 9 more 

GRAND CANYON 

SUITE 

PHILADELPHIA ORCH., ORMANDY 

2. This vivid musical 
painting has become 
an American classic 

SING 
ALONG 

WITH 
MITCH 

MITCH MILLER AND THE GANG 

3. 16 favorites -Sweet 
Violets, Down by the 
Old Mill Stream, etc. 

Pl IE 
ANY 3 

OF THESE SUPERB 

COLUMBIA and EPIC RECORDS 
(AVAILABLE IN STEREOPHONIC SOUND 

OR MONAURAL HIGH FIDELITY) 

H you join the Columbia Lp Record Club now -and agree 

to purchase 4 selections during the coming 12 months 

Yes, now you can acquire the world's finest stereo- 
phonic AND high -fidelity monaural recordings - at 
truly substantial savings! And as a dramatic demon- 
stration of the Columbia ® Record Club's money- 
saving Bonus Plan - you may have, at once, ANY 

3 of the sixteen records shown here, FREE 

available in your choice of stereophonic sound OR 

monaural high fidelity! 
HOW THE CLUB SAVES YOU MONEY 

Your only membership obligation is to purchase 
four selections from the almost 200 Columbia and 
Epic records to be offered in the coming 12 months. 
Thus you receive seven records for the price of 
four - a saving of more than one -third cn your 
record purchases. 

Furthermore, after buying four selections you re- 
ceive your choice of a Columbia or Epic Bonus rec- 

ord (stereo or monaural) free for every two addi- 
tional selections you buy. 

HOW THE CLUB OPERATES 

You enroll in any one of the six Club Divisions: 
If you have stereo equipment you enroll in either 

the Stereo Classical or Stereo Popular Division. 
If you have monaural equipment you enroll in 

any one of four Divisions: Classical; Listening and 
r Dancing; Broadway, Movies, Television and Musical 

Comedies; Jazz. 
Each month the Club's staff of musical experts 

selects outstanding recordings from every field of 
music. These selections are described in the Club 
Magazine, which you receive free each month. 

You may accept or reject the selection for your 
Division, take any of the other records offered 
(stereo or monaural), or take NO record in any 
particular month. You may discontinue membership 
at any time after purchasing four records. 

The records you want are mailed and billed to 
you at the regular list price: Popular Monaural 
Selections, $3.98; Classical Monaural, $4.98; all 
Stereo Records, $5.98 - plus a small mailing charge. 

To receive your three stereo or monaural records 
FREE, fill in and return the coupon today! 

COLUMBIA Lp RECORD CLUB 
Terre Haute, Indiana 

N 91sAlw.,t 
_ES, 

l 
PED_PIPALS _AND 

FIDELITY ' 

i 

BUDDY COLE, Organ 

GRIEG: 
Piano Concerto 

RACHMANINOFF:' 
Rhapsody on a 

Theme of Pagamm 

PHILIPPE 

ENTREMONT, pace 

The Philadelphia 

Orchestra, 

E ene Remand 

4. Pianistic fireworks 
abound in these two 
romantic scores 

RAY CONNIFF and orchestra 

'S MARVELOUS 

5. Where or When, The 
Way YouLookTonight, 
Be My Love, 9 more 

7. The ingratiating Miss 
Holliday in her big- 
gest Broadway hit 

BEETHOVEN 

lb , EROICA 

YMPHONY 

'r 

BRUNO WALTER 

10. A truly magnificent 
performance of this 
majestic symphony 

HIS GREATEST HITS 

NEW IN HIGH FIDELITY 

13. Organist Buddy Cole 14. Cugi'sgreatesthits- 
plays 11 tunes -Mine, Besame Mucho,Tico- 
Caravan,Carioca,etc. Tico, Brazil, 9 more 

': LESITI 
LAIIII 

AT TIE 
;/ TIFFANY 

BAU. 

6.43 hits for listening 
and dancing -in the 
smooth Lanin style 

STRAVINSPY_ 
t 

FIREBIRD SUITE 

TCHAIKOVSKY n. 

ROMEO ANO 10U 1 a 

LEONARD BERNS-EIN 

NEW YORK PHILHARMONIC 

8. Bernstein's exciting 
performances of two 
colorful scores 

PERCY FAITH 
PLAYS MUSIC FROM 

SOUTH PACIFIC 

DUKE ELLINGTON 
MAHALIA JACKSON 

9. The finest perform- 
ance ever of the 
Duke's masterpiece 

ROUMANIAN RHAPSODIES 
THE PHILADELPHIA ORCHESTRA 

EUGENE ARMANDY 

1. The great tunes from 12. The two fiery Rou- 
Rodgers and Hammer- manian Rhapsodies - 
stein's fabulous hit plus 2 more works 

Tchaikovsky 

PATHÉTIQUE" 

SYMPHONY 

Mitropoulos, 
New York 

Philharmonic 

AN INTRODUCTION 
TO COLUMBIA 

STEREOPHONIC SOUND 

15. The most popular of 6. Available in stereo 
Tchaikovsky's lovely, only. 16 popular and 
melodic symphonies classical selections 

FREE - ANY 3 - MAIL COUPON NOW 
COLUMBIA Lp RECORD CLUB, Dept. 245 -1 

Terre Haute, Indiana 
Please send me as my FREE gift the 3 records whose numbers 
I have circled at the right - and enroll me in the following 
Division of the Club: (check one box only) 

MONAURAL DIVISIONS r- STEREO DIVISIONS - 
Classical Broadway, Movies, 
Listening IL Dancing Television and 
Jan Musical Comedies 

Stereo Classical 

Stereo Popular 

I agree to purchase four selections from the almost 200 stereo- 
phonic and monaural records to be offered during the coming 
12 months, at regular list price plus small mailing charge. 
For every two additional selections I accept, I am to re- 
ceive a Columbia or Epic Bonus record (stereo or monaural) 
of my choice FREE. 

Name 
(please print) 
Address 

City Zone State 
CANADA: prices slightly higher, address 11 -13 Soho St., Toronto 2B 
If you want this membership credited to an established 
Columbia or Epic record dealer, authorized to accept sub- 
scriptions, fill in below: 
Dealer's Name 

Dealer's Address 215 
A,'C.,humb,a," 0, "Epic," 9 Mareas Reg:. 

CIRCLE 3 NUMBERS BELOW: 
(Indicate here whether you want 

your 3 records in Stereo or Monaural): 

STEREO MONAURAL 
L -50 L -49 

1. Johnny Mathis - Warm 
2. Grofe: Grand Canyon Suite 
3. Sing Along With Mitch Miller 
4. Grieg Piano Concerto; 

Rachmaninoff Rhapsody 
5. 'S Marvelous - Ray Conniff 
6. Lester Lanin at the Tiffany Ball 
7. Bells Are Ringing - Original 

Broadway Cast 
8. Firebird; Romeo and Juliet 
9. Black, Brown and Beige 

10. Beethoven: Eroica Symphony 
11. Percy Faith Plays "South Pacific" 
12. Roumanian Rhapsodies 1, 2; 

plus two more works 
13. Pipes, Pedals and Fidelity 
14. Cugat Cavalcade 
15. Tchaikovsky: Pathetique Symphony 
16. Listening in Depth (Available in 

stereo only) 
© Columbia Records Sates Corp., 1959 
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Tame the 
Toughest TV 
Replacement 
Spot with a. . . Mallory Gem 

Capacitor 
This circuit should be familiar -half of a 6SN7 
serving as the horizontal oscillator in a typical 
TV receiver circuit. The marked spot in the 
diagram is a tough assignment for a capacitor. 
If it opens, you lose raster. If it changes capacity, 
or if the replacement is beyond tolerances, the 
horizontal sweep.will not sync in. 

FP Capacitors -the 
original 85 C filter 

Sta -Loc Dual Controls - 
tailor -made in 30 seconds 

When replacing this capacitor, always use a 
Mallory Gem. It's moisture- proof -won't drift 
in capacity or internal resistance. Conservative 
voltage ratings guarantee reliability -in this, or 
any circuit. Get Gems today from your Mallory 
Distributor in the handy 5 -pack. 

Gold Label Vibrators 
-unequalled perfor- 
mance and life 

Depend on Mallory components for service 

RMC Discaps- world's 
leading ceramic capacitors 

MALLORY 
R R. MALLORY a CQ Inc. 

P. A.. .MALLORY CO. Inc., INDIANAPOLIS A, INDIANA 
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BIG REWARDS 
for the most -wanted men in Radio -TV- Electronics 

General Electronics 
Technician 

Radio -TV 
Engineer 

Radio -TV 
Service Manager 

That's right! There are big rewards for the most -wanted men 
in Radio -TV- Electronics. 

You can be one of these men. With the right training you 
can qualify for a big -pay job in a vital industry. You can start 
yourself on an exciting, rewarding career in a field that offers 
unlimited opportunities. 

But you must be thoroughly trained. You must know more 
than wires and tubes. You must think in electronic terms. 

There's no short -cut to success in Radio -TV- Electronics. 
But there is a simple, sure way ... the I.C.S. way. 

I.C.S. is the world's oldest and largest technical training 
school. Sixty -seven years of experience in training 61/2 million 
students have made the I.C.S. system a success- proven method 

NOW WILL YOUR I, C. S. SUCCESS STORY HUH? 
"I took my diploma from your school in Radio Operating in 
1947. In 3 years I became chief engineer of WKOK in Sunbury, 
Pa. Then I came to California as Audio Engineer for ABC in 
Hollywood. I still hold this position. I will always be grateful 
for your help in getting me in the type of profession that has 
so much to look forward to." William R. Dreese 
"I had been in the radio- repair business for 30 years, when I 
enrolled in the I.C.S. Television Servicing Course. 

"Now I am able to approach a television job in a systematic 
manner, while others are still operating on the hit-or -miss level." 

Kelsey G. Cobb 
"Up to the time I enrolled, my interest in electronics was purely 
a hobby, but before completing my course I was able to do a 
considerable amount of radio work. Now I have a good part- 
time business." George A. Chase 

For Real Job Security -Get an I.C.S. Diploma! 

Industrial Electronics 
Technician 

Electrical Engineering 
Technician 

Electrical 
Draftsman 

of home study. Today, there are more trained men from I. C. S. 
in supervisory and management jobs than from any other school. 

Up -to- the -minute I. C. S. Courses make electronic funda- 
mentals clear, easy -to- follow. Personalized guidance helps you 
through each step. 

You study at home - in your spare time - at your own 
pace. Everything you learn is practical, usable. Courses are 
prepared by experts who know what you need to know to 
go places. 

Join the ranks of the most -wanted men in Radio -TV -Elec- 
tronics. Your first step is to send for your free I. C. S. Career 
Kit. You have nothing to lose. You can gain an exciting career 
in the fastest -growing industry of all time. 

Send the coupon below for your 

free I.C.S. Career Kit ! 

"How to Succeed," 36 -page guide 

to advancement. 

Opportunity handbook 

for the field of your choice. 

3 Sample lesson (Math) to 

demonstrate I.C.S. method. 

I. C. S., Scranton 15, Penna. 

k>. 

EC 

Accredited Member, 

National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 'Cs 
BOX 02225M. SCRANTON 15, PENNA. (Partial list of 257 courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

RADIO 
TELEVISION 
ELECTRONICS 

General Electronics Tech. 
Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
Radio -TV Servicing 

Name 

City 

Occupation 

BUSINESS 
Cost Accounting 
Managing a Small Business 
Purchasing Agent 

DRAFTING 
Electrical Drafting 

HIGH SCHOOL 
High School Diploma 
Good English 
High School Mathematics 

ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elec.) 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

Age Home Address 

Zone State Working Hours A M to P.M. 

Canadian residents send coupon to International Correspondence. Schools, Canadian, Ltd., 

Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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TD -124 $99.75 net 

WHAT MAKES THE TD' 

TO P 
...finer for stereo...finer for mono 
If you move in circles where component 
hi -fi is a by -word, you've no doubt heard 
about the Thorens TD -124 transcription 
turntable and its fabulous performance. 
But for late- comers we'd like to point up 
just a few of the really big features (non- 
technical readers may skip remarks in 
parentheses): Extra heavy table for con- 
stant speed (10 lb rim -concentrated table 
insures low wow and flutter; higher mo- 
ment of inertia than any similar table). 

Exact speed ( ±3% adjustment on all 
speeds -162/3, 331/3, 45, 78 -with built - 
in illuminated strobe for setting after 
stylus is on record). Easy on records 
(unique two -table design permits starts 

TD-134 

$60.00 net 

.4` 

«`L 

R 

ANR(E 

p* HO ti °T¡ 

TD-184 

$75.00 net 

after you've placed stylus, permits 2/3 
rev. starts, makes cueing easy). Ex- 
tremely low rumble (mirror- finish main - 
bearing, nylon- seated ball- thrust -bearing 
reduce both vertical and horizontal rum- 
ble to a new low, so important for stereo). 

2 -way motor rumble reduction (both 
an extra -large idler and an ultra-compli- 
ant belt -drive keep motor vibration and 
speed variations from table). Driving 
parts electronically balanced. No costly 
base necessary (only $9.00). 50/60 cy- 
cles, 100/250 volt operation. 

These are just a few of the TD -124's 
features. Ask your dealer to tell you the 
whole story on the fabulous TD -124, 

Now two budget -priced 
TD turntables 

These 4 -speed turntables have same basic 
adjustable -speed precision -drive as famous 
TD -124 but you save two ways: (1) they come 
already equipped with stereo -wired professional 
arm without overhang making them ideal 
changer replacements. (2) Some TD features 
have been eliminated to save you money. But 
they still top the performance of every similar 
turntable and player on the market. TD -184 
has semi -automatic operation. TD -134 is man- 
ually operated. Precision metal stroboscope 
(50/60 cycles) furnished with each unit. 
100/250 volt operation. Wooden base only $6.00. 

Thorens celebrates 75 years of progress in music reproduction 
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SWISS MADE PRODUCTS 
HI -FI COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 

At. 
orrespondence 

TV MAN RIDES GRAVY TRAIN? 

This article in our November issue was clearly 
marked as directed at a racket harmful to the 
TV repair technician -certainly not aimed at 
TV service as a whole. These letters indicate 
that the article was not clearly enough flagged. 
Our apologies to any technicians who may have 
been offended by the story, and may we suggest 
they read it again in the light of this corre- 
spondence? 

Dear Fred: 
After hearing numerous complaints 

about an article, "The TV Man Rides 
the Gravy Train," by E. H. Leftwich, 
in your November issue (page 98), I 
just had to read it despite an almost 
continuous series of trips that have 
kept me on the run. Frankly, Fred, had 
this article appeared in the April issue 
I would think it was an April Fool gag. 

Just who this author is, I don't know, 
but quite obviously he is not a profes- 
sional home electronics technician and 
certainly not a businessman or an 
accountant. His explanation of why he 
doesn't do TV work, how he went about 
picking a TV servicer for himself, and 
his manner of diagnosing trouble are 
not those of a professional servicer; in 
fact, they are typical of a set owner 
who "knows it all." This is borne out 
further in his accounting procedure. 
Who ever heard of 15 calls per day, 
especially day in and day out, even 
assuming a 12 -hour day? Further, I 
would like to see the shop, especially 
a schlock operator such as he implies, 
getting 540 calls per week. 

We would be most anxious to learn 
the author's address and business name. 
We are certain that he is not a profes- 
sional servicer, even though he de- 
scribes himself as an electronics engi- 
neering writer (what school did he 
get his degree from ?), but also is not 
an author except of purely fictional 
twaddle, unworthy of publication in 
any magazine. FRANK J. MOCH 
Executive Director, National Alliance 
of Television & Electronic Service As- 
sociations 
Chicago, Ill. 

REPLY TO MR. MOCH 
Dear Frank: 

I was rather surprised to get your 
letter. Of course, we had expected some 
objections to the "Gravy Train" story, 
chiefly from two types of readers. The 
first is the literal- minded type who does 
not expect to find humor or hyperbole 
in a technical magazine and asks us if 
the April Fool stories are really just 
jokes. Even the vastly exaggerated and 
burlesqued attack on the aggressive 
do- it- yourselfer, "Beware the Service- 
man" which ran in our September, 

RADIO -ELECTRONICS 
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'ALLIED'S 19.x9 
value- packed 452 -page 

Ó ELECTRONIC SUPPLY CATALOG 

the only COMPLETE guide 

to everything in electronics 

WORLD'S LARGEST STOCKS 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 

Money -Saving, Build -Your -Own 
KNIGHT -KITS - Latest Models 
Values in Recorders and Supplies 

Latest Public Address Systems, 
Paging and Intercom Equipment 

Amateur Receivers, Transmitters 
and Station Gear 

Test & Laboratory Instruments 
Specialized Electronic Equipment 
for Industrial Application 
TV Tubes, Antennas, Accessories 

Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

4% 

`,.1110.12 
WESSERN 

AVE Cit t:öt490,Lt. 

*us fN Ted 
SEitY+ 044E Nrno-1,ett-ESOP 

featuring: 
MONEY - SAVING knight -kits: Finest electronic 
equipment in money- saving kit form. Complete selection of 
latest Hi -Fi amplifier, tuner and speaker kits (new Stereo 
units); Hobbyist kits; Test Instruments and Amateur kits. 
KNIGHT -KITS are an exclusive ALLIED product. 

HI -FI! STEREO! See the world's largest selection of quality 
Hi -Fi music systems and famous name components. First 
with the latest in STEREO! Save on ALLIED- recommended 
complete systems. Own the best in Hi -Fi for less! 

Send for ALLIED'S 1959 Catalog -it's the 
leading supply guide -452 pages packed with the 

world's largest selection of quality electronic 
equipment at lowest, money- saving prices. 

Get every buying advantage at ALLIED: fastest 
shipment, expert personal help, lowest prices, 

guaranteed satisfaction... 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 2 -A9 

100N. Western Ave., Chicago 80, III. 

EASY PAY TERMS: Only 10% down; available on 
orders of $20 or more. Fast handling -no red tape. 

O Send FREE 452 -Page 1959 ALLIED Catalog 

Naine ALLIED RADIO 
e . our 38th year 

Address 

World's Largest Electronic Supply House City Zone State 

JANUARY, 1959 17 
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Auto Radio Control Replacement 
is Child's Play 

with new (en ab® 
Exact Replacement Controls 

i .' 

Now one source can fill all your needs for auto radio re- 
placement controls. CENTRALAB has a new line of exact 
replacements for every popular radio in use today. This is 

the first time in history that you have been able to get the 
auto radio control you need -from a control manufacturer. 

It's easy to handle more auto radio repair business -and 
handle it profitably -when you install exact replacement 
controls bought from your regular supplier. No need to 
run all around town looking for the right unit-you can 
now be sure that your CENTRALAB distributor has it! 

A complete and thorough guide listing all auto radio con- 

trols in use today, and their CENTRALAB equivalents, is 

now available. Pick up your free copy from your distribu- 
tor-or write direct to cENTRALAB. 

A DIVISION OF GLOBE -UNION INC. 
922A E. KEEFE AVE. MILWAUKEE 1, WIS. 

IN CANADA: 804 Mt. Pleasant Rd. Toronto 12, Ont. 

CONTROLS ROTARY SWITCHES CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 
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CORRESPONDENCE (Continued) 

1945, issue, drew sonic protests from 
that group. Second, individuals in the 
"Trustworthy TV" class would no 
doubt react vigorously. We believe that 
they form a very small part of our 
readership, since not only are they few 
in numbers, but are usually composed 
of persons not interested in the tech- 
nical side of the business, and there- 
fore unlikely to read a technical 
magazine. 

We did not expect to get protests 
from the bulk of the TV service busi- 
ness, since the racket to which we are 
calling attention may be as harmful to 
the legitimate technician as the $1 -per- 
call and other fly -by- nights we have 
attacked in the past. In some ways, it 
may be more harmful, since the "Trust- 
worthy" type of operation clothes it- 
self in bigness, puts up a legitimate - 
looking front, advertises widely and 
very actively competes for business. 
The little outfit working from a tele- 
phone number with no address is handi- 
capped from the beginning, and it is 
easy to expose this type of operator to 
the customer. If stung by such an out- 
fit, he resolves to deal with the legit- 
imate field from then on. But if he is 
left with bad will by an outfit like 
"Trustworthy," he is likely to feel 
aggrieved at the whole service indus- 
try, since he is not as able to spot such 
organizations as racketeers. In fact, it 
is very hard for anyone to recognize 
them (till they are indicted). 

Our mail on this has been smaller 
than I expected -only four letters to 
date, two of which were highly critical 
and two critical in a modified way. 
Yet two service associations have con- 
demned the story, and you have re- 
ceived other complaints. Now, the 
"Trustworthy" type of company is just 
the one that does not join service 
associatons -they prefer to go it 
alone -so I cannot feel that the mem- 
bers of these associations recognize 
themselves in Leftwich's picture. Is it 
possible that in each of those meetings 
that the majority had not seen the 
magazine and had it described to them 
by the more emotional of those who had 
read it? 

Obviously, we had no intention of 
attacking the TV service technician as 
such -our butter just isn't on that side 
of the bread, for one thing. What we 
thought we were doing was trying to 
point out a racket which we felt was 
doing harm to the legitimate service 
technician. Leftwich, I was sure, had 
the same idea. He does happen to be a 
legitimate electronics author, as you 
can see from page 39 of the same issue, 
and wrote the reply to the Readers 
Digest "expose" of infamous memory. 

The 15 calls a day you mention are 
one short of what was required by a 
get- them -out -of- the -house outfit prose- 
cuted here some years ago. It required 
that the field men make a call per 
half -hour for an 8 -hour day. And even 
some legitimate businesses in this town 

(Continued on page 22) 
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Learn TELEVISION -RADIO 
Servicing or Communications 

by Practicing at Home in Spare Time 
NRI gives you kits 
o build these and 
other equipment 

Electronic Technicians 
Have High Pay, Prestige Jobs 
People look up to and depend on the Technician, more than ever 
before. His opportunities are great, and arc increasing. Become 
a Radio -Television- Electronic Technician. At home, and in your 
spare time, you can learn to do this interesting, satisfying wtak- 
qualify for important pay. A stream of new Electronics procucts 
is increasing the job and promotion opportunities for TelezTision- 
Radio- Electronic Technicians. Right now a solid, proven field of 
opportunity for good pay is servicing the millions of Television 
and Radio sets now in use. The hundreds of Television and Radio 
stations on the air offer interesting jobs for Operators and Tech- 
nicians. The military services reward qualified Technicians with 
higher rank and pay. Police, Aviation, Motile Two -Way Radio 
are expanding. To ambitious men everywhere : here is rich promise 
of fascinating jobs, satisfaction and prestige increasing personal 
prosperity. 

Make Extra Money Soon, $10 to 

$15 a Week in Your Spare Time 
NRI students find it practical and profitable to start fixing sets 
for friends and neighbors a few months after enrolling. Pic {ing 
up $10, $15 and more a week gives substantial extra spenling 
money. Use the Tester built with parts NR[ furnishes, to locate 
and correct Radio -TV receiver troubles. Many who start in snare 
time, soon build full time Television -Radio sales and service busi- 
nesses; others enjoy profitable spare time businesses and the 
security of a source of income to fall back on in case of layoffs, 
hard times or other changes in regular job. Postage free card will 
bring you complete facts about the NRI tested way to better nay. 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

Studio Engr., Station KATV Has 411 the Work He Can Do Has Good Pcrt T me Business 
"I am now Studih Engi- "Sine finishi1g NRI "Quite ear -yinmytrain- 
neer at Television Sta- Course I have repaired ing I sta-tea servicing 
tion KATV. Before en- more than 2.000 '-V and sets. Now Fave corn - 
rolling for the NR: Radio sets a year_ NRI pletely ecuipped shop. 
Course, I was he :d back training certainly 3roved My NRI -- raining is the 
by limitation of a sixth to be a good found ition." backbone of my pro - 
grade education.' BILLY H. R. GORDON, Müledge- gress." E A. BREDA, 
SANCHEZ, Pine Bit. ff, Ark. ville, Ga. Tacoma, Wash. 

r MINIM ra MEMII NMI I MI ri EMI MM 

Cut Out and Mail Postage-Free Card NOW 
SEE 

OTHER 
SIDE 

Sample Lesson and 
Catalog Both FREE 

N 
OLDEST 8 LARGEST HOME STUD Y 1 RAD-TV SCIOOL 

ational Radio Ititute 
Dept. C , Washington 1 6, D.C. 

Please send me ample lesson of your Radio-Television 
Training and Catalog FREE. (No salesman will call.) 

Name Aga 

Address. _ _ 

City 2one _ _ 
Sat 

ACCREDITED MEMBER VATIONAL HOME STUC Y COUNCIL 

How E;ectricity 
t` Prcduced 

for El,rtronics 

\lob and C nee 

Oppo, tutities 
toT 

1101CI-TV 
TLCANx1ANS 
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NRI SUPPLIES LEARN -BY -DOING KITS WITHOUT EXTRA CHARGE 
Technical Know -How Pays Off in Interesting, Important Work 

of 
YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' .+ 

methods, procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

YOU BUILD This 17 Inch 
('''I Television Receiver 

As part of your NRI course you can pet all 
components, tubes, including 17" picture 
tube, to build this latest style Television 
receiver; get actual 
practice on 
TV circuits. - h.a- 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy -to- 
understand texts. 

i n 

"Cs 
\k_ ..t , =:,! 

For Higher Pay, Better Jobs 
Be a TV- Radio -Electronic Technician 

Servicing Needs 
More Trained Men 
Portable TV, Hi -Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 
own. 

J, 

Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two -Way Communica- 
tions are growing fields. 
Trained Radio -TV Opera- 
tors have a bright future. 

t 
J 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 

Washington 16, D.C. 

1 
I 

I 

I 

I 

I 

I 

I 

I 

I 
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J. E. Smith, 
Founder 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Television -Radio school. The more than 40 years' 
experience training men for success, the outstanding 
record and reputation of this school- benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with N R I Course. Clearly written, 
well -illustrated NRI lessons teach TV- Radio -Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

Now Quality Control Chief 
Had no other training 

in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
LORO, Norwich, N. Y. 

NRI Course Easy to 
Understand 

"I opened my own ship 
before receiving my di- 
ploma. I have had to 
hire extra help. I am as- 
dependent in my own 
business." D. P. CELS- 
SEY, Stockton, Cal. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Works on Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA - TV." J. F. 
MELINE, NewYork, N.Y. 

SEE 

OTHER 
SIDE 
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ownership of a complete and currently maintained 

PHOTOFACT SERVICE DATA LIB AIfY 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 

here's actual proof from the men who know! 

'We believe it is almost impossible to give 
fast and efficient service without PHOTOFACT. 

Sams PHOTOFACTS are a great help in 
trouble- shooting and replacement parts. 

They save time and money for us." 

-Gerald L. Jellis, Watertown, So. Dak. 

(Operator of "Radio TV Center ") 

,.___------ 

NEW! EASY -BUY PLAN 
-the money- saving way to build your complete 
profit- makiig PHOTOFACT Library! 
NO INTEFEST- NO CARRYING CHARlE -AS LITTLE AS $1O DOW7 

Tgz! 'VALUABLE STEEL FILE 

:ABINETS FOR REGULAR 

PHOTOIACT SUBSCRIBERS AND 

PHOTOIACT LIBRARY PURCHASERS 

GET THE FULL 

DETAILS 

HERE'S MORE PROOF.. 
OHIO 
"I find SAMS PHOTOFACT an 
absolute necessity in doing a job 
quickly and accurately...ex - 
tremely helpful ... " 
-Dan M. Heinrich, West lake, Ohio 

PENNSYLVANIA 
"PHOTOFACT Is an invaluable 
'piece of equipment' in our repair 
shop and it speeds our shop re- 
pairs 100 %." 
-Luther W. Wilkes, Houtzdale,Pa. 

NEW JERSEY 
"PHOTOFACT is used here every 
day, like an extra brain." 

-Joseph M. Decker Jr. 
Newton, N. J. 

MASSACHUSETTS 
"I would be lost without PHOTO - 
FACT." 

-Emilio Conzo, Newton, Mass. 

MAINE 
"Having data on sets plus parts 
listings, etc., means the differ- 
ence between getting sets fixed 
and out In a reasonable length of 
time or having them tied up while 
securing such Information, as I 

am located in a small town and 
have to depend on mail service 
for parts and Information." 

-Samuel S. Sawyer, 
Kezar Falls, Maine 

. FROM COAST -TO -COAST 

VIRGINIA 
"I don't know how we could get 
along without PHOTOFACT, as 
we work on all makes and yodels." 

-Kenneth E. Jenkins, 
Big Stone Gap, Va. 

CALIFORNIA 
"With PHOTOFACT, be infor- 
mation I need Is always at hand. 
I don't have to worry atout a re- 
pair job because I know I will have 
a schematic that gives rue correct 
informat on in the simplest pos- 
sible form." 

-J. R. Stukes, Norwalk, Calif. 

WISCONSIN 
"In my business, I service all 
makes of TV sets. Witt out good 
service literature such as PHOTO - 
FACT, this would be an impos- 
sible task -especially to do a 

quick, intelligent job. I. my esti- 
mation, Sams PHOTOFACTS is 
unequalled. I would ha:e to con- 
duct a business without them. 
Keep up the good world" 

-Willard F. Dumke, 
Menasha, Wis. 

ILLINOIS 
"PHOTOFACT makes t possible 
to identify any part in any model 
TV ... It is possible to locate trou- 
ble in almost any set 0 -rough the 
use of Sams." 
-Sam Pogondino, Lake Forest, Ill. 

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

SEE YOUR SAMS DISTRIBUT() 
WRITE TO HOWARDA SAMS F FULL DETAILS 

HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 6, Ind. 

Send me Free booklet "Your Guide To Maximum Profits" 

I'm a Service Technician: full -time; part time 

My Distributor is 

Shop name 

Attn 

Addr'ss 

City Zone State 
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' Tests and 
l IRepairs C ',," Picture 

Tubes 
DDS 

10° "rubes 

'Tubes 
too, with n 

Adapter) 

Makes 
New 

Tube 

Sales 
casjer 

New C40 Adapter for 

110° Tubes and Color Tubes 

CRT 400 PROVES REAL MONEY -MAKER 
Thousands of servicemen today make money 
and keep customer good -will by checking and 
correcting b &w picture tube troubles with the 
famous B &K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter -element shorts and open 
circuits. Checks leakage. Indicates picture quality 
customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 
Model 400 (without adapter) Net, $5995 
NEW MODEL C40 ADAPTER DOUBLES VALUE OF BIK CRT 

Designed for use with all B &K Models 400 and 
350 CRT's. Makes it easy to test and rejuvenate TV 
color picture tubes and 110° picture tubes. Isolates 
and detects difficult color troubles. Tests and 
rejuvenates each gun of the color picture tube 
separately the same way as a black & white tube. 
Model C40 Adapter Net, $995 
See your MK distributor, or write for Bulletin AP12 -E 

Makers of CRT, DYNA -OUIK, DYNA -SCAN and CALIBRATO 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

i 
22 

Wanna' Sell?. . Buy?. .Trade? 

For best results use 

Radio -Electronics 
Opportunity Adlets 

Rates as low as $5. 

50$ a word -10 word minimum 

Radio Electronics 154 West 14th Street New York 11, N. Y. 

CORRESPONDENCE (Cont'd. from p. 18) 

get over 500 calls a week -the figure 
is not extraordinary, though they pre- 
sumably do considerable servicing in 
the home and their calls would take 
more time. (A large legitimate concern 
in this city has a norm of 8 standard 
service calls per day, and pays a bonus 
of a dollar a call for all over the norm.) 

Thank you for writing me imme- 
diately about this. You may make any 
use of this letter you desire. 

FRED SHUNAMAN 
Managing Editor, 

RADIO-ELECTRONICS 

MORE GRIEF THAN GRAVY 
Dear Editor: 

When I started reading "The TV 
Man Rides the Gravy Train" (RADIO - 
ELECTRONICS, November, 1958, page 
98), I assumed that it was intended as 
pure fiction. But as I read on I realized 
that we were actually supposed to 
believe this trash. I have read Gems- 
back publications for more than the 16 
years I have been in electronics service 
and I am surprised that you would 
print anything so stupid. 

If these conditions exist anywhere 
in the US, it would be a good location 
for the many honest TV servicemen 
I know who aren't making a decent 
living. Many of the best former TV 
servicemen in Memphis are now work- 
ing as truck drivers, policemen and 
factory workers because they couldn't 
make enough to get by at television 
service. 

ALEX T. YATES 

Memphis, Tenn. 
(The unfortunate facts are that out- 

fits like these mentioned by Mr. Leftwich 
make life harder -not easier -for the 
legitimate service technician, and that 
more than one of the "best former TV 
servicemen" are out of business because 
of the unfair competition of just such 
organizations. Editor) 

SUGGESTIONS TO LEFTWICH 
Dear Editor: 

Mr. Leftwich left out a few points: 
1. He could have reported to the 

Better Business Bureau anyway -even 
though the repair shop was a member. 
Wouldn't they kick out an unsatis- 
factory member? 

2. In his estimated budget for Trust- 
worthy TV, he should have entered 
about $30,000 for bad debts. I, for one, 
wouldn't have paid, and would have 
sued if they had sold my set to cover 
repairs without all the legal for- 
malities. So would many other people. 

3. He should have gotten a loan set 
to use while his was in the shop. No 
charge, of course. 

I sympathize, but I still think most 
technicians are good guys caught in the 
middle of an expensive operation. So, 
although I pal around with them, I do 
my own repair work on the three sets 
in use in my own household -but no 
others. 
(Name withheld by request) END 

RADIO -ELECTRONICS 
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chose COYNE 
TELEVISION 

RADIO-COLOR 
TV 

home training because 

Coyne has been training 

men for good fobs OR 

NEARLY 60 YEARS 
S 

for 

Giant opportunity field ! Join the thousands 
Coyne Home Training is preparing for a suc- 
cessful future in TV -open the door to better 
pay jobs, or your own business! COYNE -a 
leading residential, practical school - oldest 
of its kind - established 1899 -is the institu- 
tion behind this training. 

Here is MODERN - QUALITY TELEVISION 
Home Training designed to meet the rigid 
standards that have made Coyne famous. You 
get personal supervision of Coyne Staff who 
know TV and know how to teach. Learn 
quickly and easily in spare time. No previous 
experience or advanced education necessary. 

chose COYNE because 
their new method costs less 
than half what most others do! 

SEND COUPON FOR FREE BOOK 
Send coupon below for all-new fully- illustrated 
book and full details including EASY PAYMENT 
PLAN. NO COST OR OBLIGATION -NO SALESMAN 

WILL CALL 

Modern, up -to- the -minute. Easy to follow, step -by- 
step instructions -fully illustrated with 2150 photos 
and diagrams. UHF and COLOR -TV included. So prac- 
tical you can quickly earn extra money in TV -Radio 
Sales and Service. Not only Coyne Quality training, 
but costs half what you'd expect to pay because you 
pay only for training -no costly extras. Free life -time 
employment service. 

B. W. Cooke, Jr. 
President Founded 1899 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 

1501 W. Congress Parkway Dept. 19 -H5 Chicago 7, Illinois 

JANUARY, 1959 

Ne 
¡, 

COYNE TELEVISION 
HOME TRAINING DIVISION 
Dept. 19 -H5 New Coyne Biilding 
1501 W. Congress Pkwy., Chicago 1, III. 

Send FREE Book ar_d details of your 
Television - Radio - Color TV Home 
Training offer. 

Name 

Address 

City State 
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How to save 77 years 
The boy Galileo sat in the sanctuary of 

Pisa's great cathedral, observing the movement 
of a lamp which had been set swinging by a 
sudden gusty draft. The chain by which it was 
suspended from the high ceiling was of such a 
length that the arcs decreased but slowly. Strange 
thing, though. No matter how far the pendulum 
swung, its movement consumed the same time. 
Galileo made a note of that. The year was 1581. 

The old man sat at his writing desk, sixty 
years and a thousand disputes later, writing down 
a new theory. The regularity of a swinging pen- 
dulum might be combined with a spring 
mechanism to improve the unreliable clocks of 
that day. So Galileo scribbled on, and did nothing 
more about it. A number of years after his death 
Huygens took the notes and invented the pen- 
dulum clock. Seventy-seven years had elapsed since the 

boy made the observation upon which it was based! 

The creative thinker today still need not 
have a specific use in mind when, by equation or 
formula, he branches off from the accepted to the 
hitherto unknown. The classic invention of this 
decade, the transistor, evolved in the Bell Tele- 
phone Laboratories as scientists sought a deeper 
understanding of semiconductors. On the other 
hand, another great invention, the feedback am- 
plifier, came from the acutely creative mind of 
one Bell engineer faced with a specific problem. 

Current Bell Laboratories activities -in such 
areas as data transmission, radar and submarine 
cable development -call for the coordinated 
efforts of all types of thinkers and all types of 
approaches. One type complements another. 

Today, seventy -seven years would not have 
elapsed between the swinging lamp and the 
swinging clock pendulum -certainly not at Bell 
Labs, where ideas, though not rushed, are care- 
fully advanced toward fruitful application in 
national defense, industry and communications. 
An important part of this harvest is the efficiency 
of America's telephone service, unequalled any- 
where else in the world. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO -TELEVISION SERVICE TECHNICIAN 

`Learn -by- Doing" Way . . 

l, BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn fast the practical side 
of Radilo- Television, we 
send you expertly engi- 

neered training kits to 
test and assemble for 

interesting, 
valuable 

shop -bench 
practice! 

i 
The new Sprayberry 

Training Television Re- 
ceiver, built and tested 
in 5 sections. 

Now offared ... this fine 
modern oscilloscope. 

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

-c 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 
lJnder 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. 20 -9, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Call 

You build the 
neW Spray- 
berry tester -a complete 
18 -range 
Volt -Ohm- 
Milliam- 
meter test 

meter. 

JANUARY, 1959 

Sprayberry Academy of Radio -Television 
Dept. 20 -Q, 1512 W. Jarvis Ave., Chicago 26, III. 
Please rush all information on your ALL -NEW Radio -Tele- 
visionTraining Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- 
alog and Sample Lesson FREE. 

NAME Age 

ADDRESS 

CITY ZONE STATE 
I 

-------- - - - - -J 
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WHAT EVERY SERVICEMAN 
SHOULD KNOW ABOUT THE 

SATELLITE- 
HELIX 

1. BALANCED SLEEVE DIPOLE DE- 
SIGN! Shrinks the miles and flattens the 
mountains. Boosts gain up to 37 °c over 
larger fringe antennas. Provides 15 to 1 

front -to -back voltage ratio on channels 2 to 
6, and 18 to 1 on channels 7 to 13. 

4. 15 INCH ALUMINUM DOWELS! 
Reinforce all elements over 30 inches in 
length. Rigidize elements against sag or 
sway. Keep antenna working and looking 
like new. 

7. SEAMLESS ELEMENTS! Six 1í inch 
diameter seamless elements impart extra 
strength as well as improve electrical con- 
ductivity. 

10. SPECTACULAR INCENTIVES! 
Yours free! Costly card table and chair sets, 
hand -painted portraits, aluminum chaise 
lounge and chair patio sets. No coupon col- 
lecting. No contests. Every dealer wins. 

2. 28- ELEMENT "SEARCH LIGHT" 
DIRECTIVITY! Multiple driven dipoles 
pile up needle -sharp directivity that pin. 
points distant stations, sidesteps ghosts and 
interference for flawless picture definition. 

5. DOUBLE U -BOLT FOR DOUBLE - 
STRENGTH! Grips crossarm powerfully to 
mast. No shift or slip. Keeps antenna on 
station beam even in gale -force winds. 

YLCOA 

8. ALCOA ALUMINUM! Made of 100% 
aircraft aluminum by ALCOA - world's top. 
quality producer -for permanent corrosion - 
resistance. 

11. YOUR HARVEST OF PROFIT! The 
most dynamic merchandising package ever 
put to work to nail down bigger and better 
TV antenna sales for service dealers. 

t 
3. FLAT MICROWAVE HELICAL SEC- 
TION! Each individual non -linear additive 
collector is tuned separately for highest 
gain and sharpest directivity on each of the 
7 high band channels. 

SATELLITE 
HELIX 
Deep fringe 

POWER 
HELIX 
Fringe 

STAR 
HELIX 
Near Fringe 

SUPER 
HELIX 
Secondary 

JUNIOR 
HELIX 
Primary 
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6. ONE INCH TUBULAR BOOM 
BRACE! Full size, full length construction. 
Rigidizes crossarm, prevents twist or droop. 
Heavy gauge one inch o.d. aluminum tubing. 

9. NATIONALLY ADVERTISED! Drama- 
tic ads all season long in Progressive 
Farmer, and other national and local TV, 
radio and newspaper media send ready -to- 
buy prospects into your store. Plus big co -op 
advertising allowances. 

NOW MORE THAN EVER -It pays to 
specify a JFD area -engineered Helix Color - 
tenna with new Balanced Sleeve Dipole de- 
sign) for every market. Call or visi 
your JFD distributor now. 

JFD Electronics Corp 
.6101 Sixteenth Ave Brooklyn 4, New York 

JFD International 
15 Moore Street 
New York, New York 

JFD Canada Ltd. 
51 McCormack Street 
Toronto, Ontario, Canada 
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UPGRADE YOUR INCOME 
through Grantham Training and an F.C.C. License! 

What's in Your Future? 
Are you planning your future or just drifting into it? 

Now is the time to get ahead in electronics -the world's 
fastest growing major industry. Now is the time to add 
technical knowledge and an F.C.C. license to your prac- 
tical experience. Now is the time to prepare for higher pay 
-time to make your future secure. 

Grantham Training Prepares You 
Grantham School of Electronics specializes in quality 

training in communications electronics, preparing students 
to pass F.C.C. operator license examinations. This training 
is available either by correspondence or in resident classes. 

The Grantham Communications Course does not include 
actual work with practical kits or other equipment. That is, 
for example, it does not teach you how to solder or how to 
remove a TV chassis from the cabinet, etc. It is not a repair 
course but, instead, is bona fide technical training which 
teaches you to understand electronic theory -which teaches 
you the "why" of electronics. 

If you are a beginner in this field, the Grantham course 
will give you the kind of detailed training in radio - 
electronics theory and operating practices that will enable 
you to obtain your first class F.C.C. license quickly. Then, 
this license plus your knowledge of theory will qualify you 
for certain types of employment, and you can improve your 
practical ability while on the job earning a salary. 

If you already have practical experience in radio - 
electronics, the Grantham course can add a knowledge of 
theory and an F.C.C. license to that practical experi- 
ence. This should qualify you for higher pay and greater 
job security. 

Train by Correspondence or in 
Resident Classes 
RESIDENT CLASSES -The Grantham Communications Elec- 
tronics Course is offered in both DAY and EVENING 
classes in Washington, Hollywood, and Seattle. The DAY 
course meets five days a week, from 9 a.m. until 1 p.m., 
and prepares you for a first class F.C.C. license in 12 weeks. 
The EVENING course meets two nights a week, from 
6:30 p.m. until 10:30 p.m., and prepares you for a first class 
F.C.C. license in 30 weeks. All courses "begin at the 
beginning " -NO previous electronics training required 
or assumed. 

CORRESPONDENCE TRAINING -The Grantham Communica- 
tions Electronics Course is offered by correspondence from 
all Divisions of the School-Washington, Hollywood, and 
Seattle. The course has two major objectives -(1) to teach 
you a great deal of electronics, and (2) to prepare you to 
pass all F.C.C. examinations required for a first class license. 

This course can prepare you quickly to pass F.C.C. 
examinations because it presents the necessary principles 
of electronics in a simple ''easy -to- grasp" manner. Each new 
idea is tied in with familiar ideas. Each new principle is 
presented first in simple, everyday language. Then after you 
understand the "what and why" of a certain principle, you 
are taught the technical language associated with that prin- 
ciple. You learn more electronics in less time, because we 
make the subject easy and interesting. 

Which License for Which Job? 
The THIRD CLASS radiotelephone license is of. value 

primarily in that it qualifies you to take the second class 
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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 tele- 
vision stations in the United States, its territories and 
possessions. This is the highest class of radiotelephone 
license available. 

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: 

Walter Mengel, Jr., 423 James St., Crystal Lake, Ill.... 
Serge G. Miller, 1315 W. 15th St., San Pedro, Calif..... 
John A. Hayes, 1519 Madison Ave., Memphis, Tenn..... 
Robert A. Morgan, 25 Barrow St., New York, N.Y. 

Hal Moon, Cook Hotel, 1334 Central, Kansas City, Mo. 

W. R. Smith, 1335 E. 8th St., Long Beach, Calif 

Erskin D. Davis, 4220 Clay St., NW, Washington, D.C. .. 
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J.... 
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif 

Robert H. Moore, 807 Grace St., Baldwin, L.I., N.Y. 

Otis A. Towns, 3638 Bates St., St. Louis, Mo. 

License Weeks 

1st 8 

1st 12 

1st 14 

1st 9 

2nd 5 

1st 12 

1st 12 

1st 12 

1st 14 

1st 12 

1st 12 

THREE COMPLETE SCHOOLS: To better serve our many stu- 
dents throughout the entire country, Grantham School of 
Electronics maintains three complete schools -one in 
Washington, D.C., one in Hollywood, Calif., and one in 
Seattle, Wash. All schools offer the same rapid courses in 
F.C.C. license preparation, either home study or resident 
classes. 

MAIL COUPON FOR FREE BOOKLET: Our free booklet, 
Careers in Electronics, gives details of how you can prepare 
quickly for your F.C.C. license. For your free copy of this 
booklet, clip the coupon below and mail it to the Grantham 
School nearest you. 

GRANTHAM 
SCHOOL OF ELECTRONICS 

821 -19th Street, N.W. 

Washington 6, D. C. 

(Phone : ST 3 -3614) 

408 Marion Street 

Seattle 4, Wash. 

(Phone: MA 2 -7227) 

1505 N. Western Ave 

Hollywood 27, Calif. 

(Phone : HO 7 -7727) 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

821 -19th, NW 

Washington 
408 Marion 1505 N. Western 

Seattle Hollywood 

Please mail me your free booklet telling how Grantham training 
can prepare me quickly for my commercial F. C. C. license. 
I understand there is no obligation and no salesman will call. 

Name Age 

Address 

City State 

I am interested in Home Study, Resident Classes 94 A 
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Here's the SPECIALIZED 

SAVE $1.25 
Make your service library 
complete! Get both these 
famous Ghirardi books of 
a saving of $1.25 under 
the regular price. See 
MONEY- SAVING COMBI- 
NATION OFFER in coupon. 

A. A. GHIRARDI 

Let these two famous training books teach 
you to handle all types of AM, FM and TV 
service jobs by approved professional methods 
-and watch your efficiency and earnings soar! 
Almost 1500 pages and over 800 clear pictures 
and diagrams explain EVERY troubleshooting 
and repair operation as clearly as A -B -C. No 
needless mathematics. No involved theory. You 
get straight -from- the -shoulder training of the 
type that teaches you to do the best work in the 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

shortest time. Each book is co- authored by A. A. 
Ghirardi whose radio- electronics training guides 
have, for more than 25 years, been more widely 
used for military, school and home study train- 
ing than any other books of their types. Books 
are sold separately at prices indicated -or you 
save $1.25 by buying them both. Use coupon or 
order from Rinehart & Co., Inc., Dept. RE -19, 
232 Madison Ave., New York 16, N. Y. 

RADIO & TV CIRCUITRY and OPERATION 
Learn about circuits . . and watch service headaches disappear 

You can repair ANY radio, TV or other electronic basic modern circuits and their variations. Finally it equipment lots easier, faster and better when you're shows what troubles to look for and how to eliminate fully familiar with its circuits and know just why and useless service testing and guesswork. Throughout, it 
how each one works ... and that's exactly the kind of gives you the above- average training that takes the specialized training you get in Ghirardi's 669 -page headaches" out of trouble-shooting--the kind that fits 
Radio & TV CIRCUITRY AND OPERATION train- you for the best -paid servicing jobs. Contains 417 clear ilg guide. First it gives a complete understanding of illustrations. 

Sold separately for 56.75 -or see MONEI -.S:IVING COMBINATION OFFER. 

RADIO & TV TROUBLESHOOTING and REPAIR 
Complete training in modern service methods 

Radio & TV TROUBI-ESI!OOTING AND REPAIR methods and shortcuts; or to find fast answers to prob- 
is a complete 822 -page guide to professional service lems. You learn troubleshooting of all types from methods ... the kind that help you handle jobs faster, "static" tests to dynamic signal tracing methods. Step - 
more profitably. For beginners, this giant book with its by -step charts demonstrate exactly what to look for and 
417 clear illustrations is an easily understood course in how to look. A big television section is a down -to -earth 
locating troubles fast mid fixing them right. For expe- guide to all types of TV service procedures. Read it 
rienced servicemen, it is an ideal way to develop better 10 days at our risk! 

Sol,! separately for S7.50 or sa,,. .51.25 on VI) YEY- .511' / All (:() YIIiI \'ATION OFFER. 

Get More Work Out 
of Fewer Instruments! 

Save time . . Save money . . 

Avoid buying instruments 
you don't really need! 

It pays to think twice before 
you buy new instruments - without first determining 
whether you really need time - or just how and w fare 
you'll actually use them! 

BASIC ELECTRONIC 
TEST INSTRUMENTS is 
an instrument guide especial- 
ly for servicemen, amateurs 

BASIC and experimenters. It ex- 
ELECTRONIC plains modern instrument 

TEST types and the advantages and 
INSTRUMENTS limitations of each. It shows 

254 pages, how to choose the instruments 
171 illus. you really need; how to un- 

Priee $4.95 derstand instrument readings 
and put them to practical use; 

how to work with fewer instruments, and how to 
put old instruments to new uses. 

Over 60 instrument types discussed include 
everything from simple current and voltage me- 
ters to ohmmeters and V- O -M's; V -T volt- 
meters; power meters; impedance meters; capaci- 
tor checkers; inductance checkers; special -pur- 
pose bridges; oscilloscopes; R -F test oscillators: 
signal generators; audio test oscillators; R -F 
and A -F measuring devices; signal tracers: 
tube testers; grid -dip oscillators; TV sweep and 
marker generators; square wave generators; dis- 
tortion meters and many others. It helps you 
work better -and saves you money. 
Check BASIC ELECTRONIC TEST INSTRUMENTS 

in coupon for IO -day FREE examination 
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Now! FIX ANY 
ELECTRIC MOTOR! 

TRAIN FOR BETTER 
PAY IN A FIELD 

THAT ISN'T CROWDED! 

Handle ANY lob 
from minor 
repairs to 
complete 
rewinding 

560 pages - 
Over 900 

how- to -do -it pictures 
It pays to train for 

something t!i f ferentt 
ELECTRIC MOTOR 
REPAIR is a complete 
guide that trips you 
cash in on this vast, 
rapidly growing field. 
Chun: step by step 
how to handle all re- 
pa i r ,lobs (including 
complete rewinding) on 
practically ANY AC or 
DC motor or generator 
in common use-from 
fractional horsepower 
to giant industrial mo- 
tors. Special duo -spiral 
binding brings text and 
related how - to -do - it 
diagrams side by side 

so that you learn fast, ally avid right. Every job is 
explained so ells' sly you can Ito idly fail to understand 
it. Over l 25,11011 copies io u-. in motor repair shops, 
:shoots, and for home study. Dully approved by repair 
specialists, unions and in.snuctor.a. 

It's the ideal book whether you want to train for 
a good-pay motor repair .lob or simply want to fix 
motors as a sideline or hobby! 
Order ELECTRIC MOTOR REPAIR in coupon. 
Price only $6.95. 

SHORT CUT TO 

TELEVISION REPAIRS 
No. 1 

Eliminate 
No. 2 useless 

testing ... 
Fix sets twice 

us fast 
rIx-oINrix 

!C 

Pix -O -Fix TV Trouble 
Finder Guides 

Only $2 for the taco 

Just turn the 
dial of the han- 
ds, pocket -size 

1 Ìiirarali & ltid- 
dleton PIX -O- 
FIX TV Trou- 
ble Finder Guide. 
When the picture 
in the PIX -O- 
FIX window 
matches the 

screen image on the television set you're repair- 
ing ... presto! ... you've got your clue. 

PIX -O -FIX then shows the causes of the 
trouble. Next it indicates the exact receiver sec- 
tion in which the trouble has probably happened. 
Then it gives step by step repair instructions. 

The two PIX -O -FIX units No. 1 and No. 2 
cover 48 different television troubles . just 
about anything you're likely to be called on to 
fix. No. 1 identifies 24 of the most common 
troubles and gives 192 causes and 253 remedies 
for them. No. 2 covers 24 more advanced trou- 
bles not included in No. 1. Together, they are 
a comprehensive guide to quick "picture analy- 
sis" servicing of any TV set ... AND TI!E 
PRICE IS ONLY 52.00 for the two. Nlom k 

guarantee. Specify PIX -O -FIX m coupon. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TRAINI 
Complete data 

on getting fhe 

most ouf of 

the handiest. 

most versatile 

instrument 

of all! 

G YOU NEE 
in its most complete 

economical and 
easily understood form 

Here's everything you need to know ABOUT OSCILLOSCOPES! 
Oscilloscopes are "gold mines" if you learn to use them fully on every job. 

THIS BIG BOOK TEACHES YOU HOW! 
Here, in a big, revised 2nd edition, is 

THE book that really shows you how to get 
more work out of your oscilloscope. 

Clearly as A -B -C MODERN OSCILLO- 
SCOPES AND THEIR USES gets right 
down to "brass tacks" in telling you exactly 
when, where and how. You learn to locate 
either AM or FM radio or television trou- 
bles in a jiffy. Even tough realignment jobs 
are made easy. No involved mathematics! 
Every detail is clearly explained -from snak- 
ing connections to adjusting circuit compo- 

Cash in on HIGH -FI 
SERVICE and BUILDING 

HIGH 
FIDELITY 

TECHNIQUES 
By 

John H. Newitt 
494 pages. 
203 illus. 

Price $7.50 

A complete guide to better 
High Fidelity methods 

and results 
Get better results from "Hi- 

Fi" by having all the facts 
and latest ideas at your fin- 
gertips! 

This big book )rings you 
complete data on modern sound 
reproduction methods and 
equipment. it shows how to 
get better results at lower 
cost; how to build your own; 
how to service hi -fi equipment; 
discusses all details of com- 
ponents; compares different 
methods - AND IS ('RAM- 
MED FULL OF HOW-TO - 

DO-IT TIPS AND IDEAS. 
Here are just a few of the 

ninny subjects! How to get 
the right hi -fi equipment for 

your needs; Hi -fi versus P.A. tyke speaker; 
Loudspeaker construction and performance; Ad- 
justing bass -reflex cabinets; Controlling dis- 
tortion; Getting rid of "hangover" Selecting a 
woofer -tweeter; Sound -proofing materials; All 
about output transformers; Special hi -fi circuits; 
Ways to suppress noise; Negative feedback and 
how to use it; Amplifier construction hints; 
Minimizing tuner distortion; Avoiding chatter; 
Limiter- discriminator vs. ratio detector FM cir- cuits; Avoiding record wear; 'Tips for custom 
builders; Bass -reflex charts; Acoustical horn de- 
sign data; special installation problems; pre - 
amps awl equalizers; pickup resouanze; a novel 
hors system . . . and dozens of other subjects. Order High Fidelity Techniques ill coupon 
today for 10 -day FREE trial! 

!cuts and setting the oscilloscope controls. 
And you learn to analyze patterns fast and 
RIGHT! 

Includes latest data on quantitative meas- 
urements (the slickest method of diagnosing 
many color TV troubles and aligning sets 
properly); using 'scopes in industrial elec- 
tronics, teaching ... even in atomic energy 
work. Over 400 helpful pictures including 
dozens of pattern photos make things doubly 
clear. Price $6.50. 

Oscilloscope experts 
get the 

BIG PAY jobs! 

Practice 10 days free. Order MODERN OSCILLOSCOPES in coupon. 

HOW TO GET YOUR 
TICKET in a jiffy! 

LICENSE 
MANUAL 
for Radio 
Operators 

by 
J. R. Johnson 

(W2BDL) 

A complete, 
practical study 

guide for 
getting your 
"ticket" as a 

well paid 
commercial 
operator. 

Cash in on radio where 
the pay is best! 

Get one of radio's best pay - 
ing jobs -as a commercial op- 
erator aboard ship, in avia- 
tion, in broadcasting or tele- 
casting and the many other 
places where an FCC license 
is a "must "! 

LICENSE MANUAL FOR 
RADIO OPERATORS by J. 
R. Johnson is a quick, low - 
cost guide to help you breeze 
through FCC exams. Written 
so you can easily understand 
and remember it. Covers ALL 
EiGHT exam elements -not 
just some of them. Reviews 
almost 2200 typical questions. 
Gives straight -to -the -point an- 
swers. Includes the changes 
in exam elements 1 and 2. 
Covers all data from electrical 
and radio fundamentals to 
navigation and related sub- 
jects. 
JOB OPPORTUNITY NEWS! 
Under a new ruling. only 
holders of 1st or 2nd class 
radio -phone licenses can do 
any work that affects the 
broadcasting of a transmitter. 
This is just one of many good 
job opportunities open to li- 
cense holders, 

Check LICENSE MANUAL 
FOR RADIO OPERATORS 

in coupon. Price only $5.00 

HERE'S HOW TO 

BASIC GET AHEAD IN 
ELECTRICITY RADIO- ELECTRONICS 

BASIC 
ELECTRICITY 

The most important 
training of all! 

No matter what you want to do in ra- 
dio- electronics, this brand new 396 -page 
BASIC ELETRICITY manual repre- 
sents the most important training of all. 
Learn your basic electricity, learn it folly -then everything else in electronics, ra- 
dio, TV, communications, hi -fi and all 
the rest conies 10 times as easy -because 
they're all based on time same fundamen- 
tal electrical principles. 

BASIC ELECTRICITY covers the en- 
tire field ... from circuits and currents 
to electromaenetism ... from polyphase 
to 'phone principles ... from tubes to 
transistors ... from batteries, instruments 

and measurements to motors. generators. transformers, and dozens 
of related subjects. More than 300 pictures make everything 
doubly clear. Set -up diagrams explain procedures. Basic elec- trical problems and their solutions are included. Then, to top 
your basic training off, the hook includes a complete. easy -to- 
understand 61 -page INTRODUCTION TO ELECTRONICS. Backed 
with this great training you'll read technical articles with new meaning. You'll know hat's what about circuits anal their com- 
ponents. Every detail of electrical- electronic operation will be far clearer to you than ever before! Price only $6.50. 

Check BASIC ELECTRICITY in coupon for to -day Examination. See for yourself! 
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DON'T THROW OLD 
RADIOS AWAY! 

Covers every 
model made by 
202 mfrs. from 

1925 to 1942 

most of these old 
perfectly for years 

Here's the data you 
need to fix old sets 

in a jiffy! 
Just look up the how -to- 

do -it data on that trouble - 
sume old radio you want to 
fix. 

Four times out of 5, this 
giant, 3 % -pound, 744 -page 
Gbirardi RADIO TROU- 
BLESHOOTER'S HAND- 
BOOK tells what is likely 
to he causing the trouble ... shows how to fix it. No 
useless testing. No wasted 
time. Using it, even begin- 
ners can easily fix old sets 
which might otherwise be 
thrown away because serv- 
ice information is lacking. 
With a few simple repairs, 

sets can be made to operate 
to come. 

THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 

Included are common trouble symptoms and 
their remedies for over 4,800 models of old 
home, auto radios and record changers. Airline, 
Apex, Arvin, Atwater Kent, Belmont, Bosch, 
Brunswick, Clarion, Crosley, Emerson, Fada, 
G -E. Kolster, _Majestic. Motorola, Phileo, Pilot, 
RCA, Silvertone. Sparton, Stromberg and doz- 
ens more. Includes hundreds of pages of invalu- 
able tube and component data, service short 
cuts. etc. 
Specify RADIO TROUBLESHOOTER'S HAND- 
BOOK in coupon. Price only $6.95. 10-day trial. 

TRY ANY BOOK 10 DAYS FREE! 
Dept. RE -19, Rinehart & Company, Inc. 
232 Madison Ave., New York 16, N. Y. 

Check here for MONEY -SAVING COMBINATION OFFER 
. on Ghirardi's Radio & TV Receiver ('IR('I.I'l'R ' . \ \I) OPERATION, and 

Radio & TV Receiver TROUBLESHOOTING .AN I) REPAIR. Price only $13.00 
for the two books plus postage. (Regular price $14.25... you save $1.25.) Payable 
at rate of $4 (plus postage) after 10 days and $3 a month for three months until 
$13.00 has been paid. If not satisfactory, return books in 10 ,lays and owe nothing. 

Check here to order INDIVIDUAL BOOKS 
Sent on 10 day free examination. For cash with order we pay postage- money- 
back guarantee. Otherwise postage extra. 
L Radio & TV Receiver 

CIRCUITRY & OPERATION ...$6.75 

C 

Radio & TV Receiver 
TROUBLESHOOTING & REPAIR 57.50 
BASIC ELECTRONIC TEST 

INSTRUMENTS ...$4.95 
ELECTRIC MOTOR REPAIR ...56.95 

HIGH FIDELITY TECHNIQUES $7.50 
MODERN OSCILLOSCOPES AND 
THEIR USES $6.50 
RADIO TROUBLESHOOTER'S 
HANDBOOK $6.95 

BASIC ELECTRICITY $6.50 
PIX -O -FIX TROUBLE FINDER LICENSE MANUAL for Radio 
GUIDES (Nos. 1 and 2) $2.00 Operators $5.00 

7o order OUTSIDE U.S.A.- $14.00 for money -saving combination offer. For all 
other books, add 50e each to above perces for handling through customs, etc. Sold 
for cash only. Any book may be returned in 10 days and money will be refunded 
Name 

Address 

City, Zone, State 
r ow mm _ mm _ w mm - - mm mm mm me ma mm mm mm mm m - or um 

29 

www.americanradiohistory.com

www.americanradiohistory.com


NEW CONTROLLED 

Dynamic 

Life Tests... 
...ASSURE UNIVERSAL TUBE REPLACEMENTS 
Testing tubes in sets is good ... but not the best way. 
We life -check tubes dynamically in TV sets . in addi- 
tion to many other extensive tests for materials, produc- 
tion, design and static life. But there are interaction 
problems in set testing which obscure the causes of tube 
failure. And some models of TV sets operate tubes con- 
servatively. CBS -Hytron has, therefore, developed con- 
trolled dynamic life tests to examine all important char- 
acteristics under the most stringent TV set conditions. 
...HELP PINPOINT AND CORRECT FAULTS 
Day in, day out, tubes are cycled and checked under 
accelerated conditions at low (105 v) and high (140 v) 
line voltages. Components and dynamic operating condi- 
tions are controlled to point the finger unrelentingly at 
the exact nature of tube failures. They may be opens, 
shorts, gas, gradual deterioration of electrical characteris- 
tics, etc. Once the tests locate the fault, the correction is 

30 

invariably the same: improvement of 
manufacturing techniques. 

... CUT YOUR CALL -BACKS. This 
dynamic life testing is your answer 
universal replacement tubes for all TV 
reason why CBS -Hytron tubes can cut 
Be sure to ask for CBS -Hytron tubes. 

tube design or 

new controlled 
for dependable, 
sets. It is a big 
your call- backs. 

More reliable products through 
Advanced -Engineering 

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

RADIO- ELECTRONICS 
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1 

STEREO 
the 

AND experts 
say... 

in HI -FI 

the best buys are 

MONAURAL 

World- famous 
EICO advantages 
guarantee your complete satisfaction: 

Advanced engineering Finest quality components 
"Beginner -Tested," easy step -by -step instructions 
LIFETIME servi :e & calibration guarantee 
IN STOCK - Compare, then tae home any EICO 

equipment -right "off the shelf" from 1930 neighbor 
hood EICO dealers. 

40. 

Stereo Preamplifier HF85 

FM Tuner HFT9O 

Stereo 
AmplifierPreamp 

HF81 

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

(use 2 for Stereo) 

Bookshelf 
Speaker System 

HFS1 

Monaural Preamplifiers, 
HF65 HF61 

(stack 2 for Stereo) 

Speaker System HFS2 
36 "Hx151/4 "Wx111 /2 D 

Monaural Power Amplifiers: 
60, 50, 35, 30, 22 and 14 -Watt 

(use 2 for Stereo) 

Over 1 MILLIOI7 EICO i-lstruments in use throughout the world. 

JANUARY, 1959 

NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source -tape, discs, broadcasts. Superb -vari- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on unmeasurable even at high output levels. Separate 
to -level input in each channel for mag. phono, tape heàd, 
mike. Separate hi -level inputs for AM & FM tuners & 
FM Multiplex. One each auxiliary A & B 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 hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full -wave rectifier tube power supply. 
5-12AX7/ECC83, 1.6X4. Works with any 2 high -quality 
power amplifiers such as EICO, HF14, HF22, HF30, HF35, 
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover. 
HF81: Stereo Dual Amplifier -Preamplifier selects, 
amplifies & controls any stereo source -tape, discs, 
broadcasts -& feeds it thru self- contained dual 14W am- 
plifiers 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 & treble controls for each channel. 
Identical Williamson -type, push -pull EL84 power ampli- 
fiers, excellent output transformers. "Service Selector" 
switch permits one preamp -control section to drive the 
internal power amplifiers while other preamp -control 
section is left free to drive your existing external ampli- 
fier. Kit $69.95. Wired $109.95. Incl. cover. 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: 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 Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 
HF61: "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 

HF60: 60 -Watt Ultra Linear Power Amplifier with 
Acro TO -330 Output Xfmr.; "One of the best -performing 
amplifiers extant; an excellent buy." AUDIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E -2 $4.50. 
HF50: 50 -Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60, same 
specs at 50W. Kit $57.95. Wired $87.95. Cover E -2 $4.50. 
NEW HF35: 35 -Watt Ultra- Linear Power Amplifier. 
Kit $47.95. Wired $72.95. Cover E -2 $4.50. 
HF30: 30 -Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover E -3 $3.95. 
NEW HF22: 22 -Watt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E -2 $4.50. 
NEW HF14: 14 -Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover E -6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 

HF52: 50 -Watt Integrated Amplifier with complete 
"front end" facilities & Chicago Standard Output Trans- 
former. "Excellent value " -Hirsch -Houck Labs. Kit $69.95. 
Wired $109.95. Cover E -1 $4.50. 
11F32: 30 -Watt Integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 
HF20: 20 -Watt Integrated Amplifier. "Well -engi- 
neered" - Stocklin, RADIO TV NEWS. Kit $49.95. Wired 
$79.95. Cover E -1 $4.50. 
HF12: 12 -Watt Integrated Amplifier. "Packs a 
wallop " -POP. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30 -200 cps via slot- loaded 12 -ft. 
split conical bass horn. Middles & lower highs: front radi- 
ation from 81/2" edge -damped cone. Distortionless spike- 
shaped super -tweeter radiates omni -directionally. Flat 
45- 20,000 cps, useful 30-40,000 cps. 16 ohms. HWD 
36 ", 151 /4 ", 111 /2 ". "Eminently musical; would suggest 
unusual suitability for stereo." -Holt, HIGH FIDELITY. 
Completely factory-built: Walnut or Mahogany. $139.95; 
Blonde, $144.95. 
HFS1: Bookshelf Speaker System, complete with fac- 
tory -built cabinet. Jensen 8" woofer, matching Jensen 
compression- driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70- 12,000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9 ". Wiring 
time 15 min. Price $39.95. 

FM TUNER 
HFT90: surpasses wired tuners up to 3X its cost. Pre - 
wired, pre -aligned, temperature- compensated "front end" - drift-free. Precision "eye -tronic" tuning. Sensitivity 
1.5 us for 20 db quieting - 6X that of other kit tuners. 
Response 20-20,000 cps ±1 db. K- follower & multiplex 
outputs. "One of the best buys you can get in high 
fidelity kits." - AUDIOCRAFT KIT REPORT. Kit $39.95`. 
Wired $65.95*. Cover $3.95. 

BEFORE YOU BUY, COMPARE: 

You may examine the complete EICO line 
at any of 1900 neigborhood EICO dis. 
tributors coast to coast. Compare critically 
with equipment several times the EICO 
cost - then you judge. You'll see why the 
experts recommend EICO, kit or wired, as 
your best buy. 

EICO. 33-00 NORTHERN BLVD., L.I.C. 1, N.Y. 
Fill out coupon on other side for FREE CATALOG 
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-E /COQ; 
for COLOR & Monochrome TV servicing 

FREE CATALOG 
shows you HOW TO SAVE 507 
on 50 models of top quality 
professional test equipment. 

AWL COUPON NOW 

- 

Sr . 

i 46, 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER ; 368 

KIT WIRED 

$11995 

Entirely electronic strcep cìnuit (no mechanical 
devices) with an urluely- biased inereductor for 
excellent linearity. Extremely flat RF output: new 
AGC circuit automatically adjusts ose. for tuax . 

output on each band with min. amyl. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate pa r,11.1\. Swept Ose. Range 3 -216 nnc ill 
5 fund. band -. Variable Marker Range 2 -7 nie in 
3 fund. band -: lin -`ì2 mc on harmonic band- 1.5 
me Xt:d Marks Osc., stol supplied. Lxt. ,Malkt'r 
ploc¡ ion. Stitt p Width 0 -3 Inc lowest ma,1 . detia- 
tu tti to 0.30 ,c higlua max. dey. 2 -1)a) blanking. \;trtutr rang, Phattt. _ AllentlatOrS: AIalkcl Sire, 
RF I Inc, RF ( -oal" r- l..tep decade). Cables: out - 
put. 'scope borü., ',:ope vertical. Deep- etched ,ills aluminum pond; tugged gut wrinkle steel 

11,11111. 

NEW! RF 

SIGNAL GENERATOR It 
=324 * ti+ 

KIT WIRED t 

$2695 $3995 

150 kc to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 
trouble- shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150.400 ke, 400.1200 kc, 1.2 -3.5 me, 
3.5 -11 roc, 11.37 mc, 37.145 mc; 1 harmonic 
band 111 -435 sue. Freq. accurate to ±1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF ose. 
directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0 -SC% 
by 40(1 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 y needed for 30% mod. Turret - 
mounted coils slug -tuned for max. accuracy. Fine 

Coarse (3 -step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50 -ohm 
output Z. 5 -way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr- operated. 
Deep -etched satin aluminum panel; rugged grey 
[crinkle steel cabinet. 

Prices 5% higher on West (oast. 
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NEW! DYNAMIC 

CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER =666 
KIT WIRED 

I I 
'6995 510995 

COMPLETE with steel cover and handle. 
SPEED, case, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any 1 of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously sariable grid voltage (with 5% 
accurate pot). New series- string voltages: for 600, 
45(1, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX- position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi- section tubes in 
merit tests. Direct -reading of inter -element leakage 
in ohms. New gear -driven rollchart. Checks n -p -n & 
p-n-p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep -etched satin aluminum panel; 
rugged grey scrinkle steel cabinet. CRA Adapter 54.50 

a) 
` u KIT WIRED 

e 1? 57995 $1295° 
h Features DC Amplifiers! 

Flat front DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 ems my /in; input Z 3 megs; 
direct -coupled & push -pull thruout; K- follower 
coupling bet. stages; 4 -step freq- compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. amyl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge -lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.01; uses rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 ens my /in. Built -in 
volt. calib. Z -axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. Phasing control. 

5" PUSH -PULL Oscilloscope =425: Kit $44.95, Wired $79.95. 
7" PUSH -PULL Oscilloscope =470: Kit $79.95, Wired $129.50. 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

#460 

NEW! PEAK -to -PEAK 

VTVM #232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 

$29" $4995 

Half -turn of probe tip selects 
DC or AC -Ohms. 

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

Latest circuitry, high sensitivity 1 precision, icicle 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 411" meter, can't 
born -mit Circuit. 7 non-skip ranges on every 
function. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
wide -range 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 & sine waves: 0 -4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0 -1.5, 5, 15, 50, 
150, 500, 1500 (tip to 30,000 v with HVP probe S 
250 mc with PRF probe). Ohms- 0.2 ohms to 
1000 megs. 12ÁU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep- etched satin aluminum panel, 
rugged grey wrinkle steel cabinet. 

/CI 
Send for 

FREE CATALOG 
now _ 

33 -00 Nor+hern Blvd., Laic Iclaud City 1. N.Y. 

New! 
Series /Parallel 

R -C COMBINATION 
BOX 41140 

KIT $13.95 
WIRED $19.95 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 

string type 
tubes 

illuminated 
roll -chart 

Pix Tube Test Adapter $4.50 

6V & 12V BATTERY 
ELIMINATOR 

& CHARGER -1050 
KIT $29.95 

WIRED $38.95 
Extra -filtered for 

transistor equipt. 
#1060 KIT $38.95 

WIRED $47.95 

New! 
Miniaturized 

MULTI -SIGNAL 
TRACER #145A 

KIT $19.95 
WIRED $28.95 

20,000 Ohms /Volt 
V -O -M #666 
KIT 24.95 

Wired $29.95 

1000 Ohms /Volt 
V -O -M 
#536 

KIT $12.90 
Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

R -C BRIDGE & R -C -L 
#950B 

KIT 
$19.95 
Wired 
$29.95 

COMPARATOR 

VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe -2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

EICO. 33 -00 Northern Blvd 
AMMO 

Long Island City 1. N. Y. C -1 
Show me HOW TO SAVE 50% on Test metro., 
taunts Hi -Fi O Ham Gear. Send me FREE 
Catalog and name of neighborhood dealer. 

Nome 

Address 

City Zone State 
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Radio - Electronics 
Hugo Gernsback, Editor 

STORED TELEVISION RECEPTION 
... Television Receivers' Next Greet Advance- Home Recorders .. . 

THE next great advance in home television receivers will 
no doubt be stored or recordtelevision. The year 1958 
has seen an important breakthrough in magnetically 
taped -recorded programs. Now used by many of our 

television broadcast stations, tape recording enables them 
to record any program for later rebroadcasting. It took 
many years to develop this important new advance, but the 
cost of recording such television broadcasts on magnetic 
tape is fantastically high. The necessary equipment costs 
over $45,000. Obviously, only well financed stations can 
afford it. The tape on which the program is recorded is 
expensive, too, because an hour's recording runs into no 
less than 4,500 feet of 2- inch -wide tape. In addition, the 
video track is recorded on the tape laterally -from side to 
side -by four recording heads which revolve at the un- 
usually high speed of 14,400 revolutions per minute. In a 
single second they make a recorded track of 320 feet. In 
1 hour the 10 -mil -wide track would be 207 miles long! For 
these reasons, home -television recording at the moment, for 
economic reasons, is only a dream. 

Yet all engineers, as well as the public, agree that home - 
recorded television reception is a must for the future, for 
many reasons. We are not always home to view an impor- 
tant program. Or we may be otherwise occupied, or it is 
not convenient to view it. Ol there may be two or more 
other important programs on, which we cannot possibly 
view at the same time. Or one person wishes to see one 
program while another desires a different one. 

What is the answer? It is plain that present -day record- 
ing technique is out of the question for home television. 
We can neither use rotating âisks, which would have to be 
10 or 12 feet in diameter to record a single TV program, 
nor expensive magnetic tape by the mile. And these -outside 
of the even more costly photographic film -are about all 
the technical means at our disposal today when it comes to 
recording. 

It will be noted further that in ALL present -day record- 
ing, we always use mechanical means -something speeds 
past a given recording point. It also must move mechanically 
at a certain speed in time. 

Yet there are other means which have been in use for 
hundreds of millions of years. We may call them electronic, 
although in reality they are electro- chemical -biologic. 
Nevertheless, they work perfectly; neither are they 
mechanical, nor does anything "move" in the strict defini- 
tion of that term. Let us take an example: you have a long 
vivid dream. You wake up and for half an hour you tell 
your wife all about that dream and all the hundreds of 
various experiences that you had, what you saw, what was 
said, etc. Or you see a good movie. Weeks or months later 
you can at will recall all the visual impressions, practically 
every scene; you can also recall the faces of the actors, as 
well as their talk. 

All this -and millions of other impressions, ever since 
you were a few years old -is recorded almost indelibly in 
the memory part of your brain, ready to be "played back" 
at an instant. No cumbersome machinery here, nothing that 
"moves" mechanically. The microscopic nerve ends and the 
neurons of your brain do the recording. Scientists believe 
that all such recording is effected by electrochemical means 
and that the recall -the "playback " -is by similar means. 
While we stand in awe of these, to us, miraculous biological 
wonders, it is certain that scientists sooner or later will 
hit on the counterpart of our memory mechanics. 

JANUARY, 1959 

Indeed, we have made an excellent beginning in this 
direction. Electronic engineers have already designed the 
very intricate magnetic memories now in use in electronic 
computers -the so- called electronic brains. Certain of these 
magnetic memories are fashioned of thin wire screening. 
Wherever wires cross, there is a tiny magnet -a small 
ferrite ring locked around the intersection. Such an assembly 
a few inches square can store myriads of bits of information 
which the computer scans electronically, when it wishes to 
recall certain information. In this respect it works amazingly 
like its counterpart : the human brain: 

From such a beginning we may be certain that in the 
not -too -distant future it will be possible to evolve purely 
electronic means of storing television home programs. 

Can we store electrical. impulses electronically, non - 
mechanically, without moving tapes or revolving disks? 
I think so. You can, for instance, charge a large- capacitance 
capacitor with a weak continuous electrical current, then 
discharge it slowly. You can also store electricity electro- 
chemically in a storage battery, and much later withdraw 
its electrical energy over a certain length of time. Here, 
too, nothing moves mechanically. 

Better yet -as an analogy -you can send television im- 
pulses to the planet Mars at its nearest opposition, 35 
million miles. They take 3 minutes 10 seconds to reach 
Mars. The signals now bounce back in another 3 minutes 
10 seconds. Hence, you "stored" the signals for over .3 

minutes. Nothing moved mechanically. ( Memories that 
work on the same principle are used in some computers.) 

I can imagine a future, very sophisticated electronic 
memory, perhaps a combination magnetic memory inte- 
grated with an electret. (The latter is a permanently 
polarized piece of dielectric material and is a direct counter- 
part or analog of a magnet.) 

With such a combination (or a similar one), I believe a 
simplified method of home television recording can be 
produced in due time. 

As the impulses of the television picture come in, they 
must be recorded and stored successively in time. If this 
were not done, all impulses would be piled on top of each 
other; remember, nothing moves in this future electronic 
memory. (Present -day computer memories record on moving 
drums.) Thus, in our future electronic- delayer memory, it 
is possible to record in time. When we wish to play back the 
television recording, we have only to flip a switch which 
turns on the electric current. The electronic -delayer mem- 
ory-EDM for short -will then faithfully reproduce the 
program. 

As with all present recorders, the EDM will play back the 
recording as often as desired. If a new recording is wanted, 
the old one will be electronically erased, as magnetic tapes 
now are. 

Undoubtedly, the first EDM's will be expensive. But when 
mass -produced, the price should be within reason. If the 
device is finally perfected, I am certain that every television 
set will have an electronic -delayer memory built into it as a 
necessary accessory. 

Obviously, too, all receivers will have to be equipped with 
special clocks that can be set to record a number of pro- 
grams as much as a week ahead. These programs can then 
be released at a desired later date. -H.G. 

See RADIO -ELECTRONICS for electret information. "'Frozen' Electricity, 
the Electret," Radio- Craft, November, 1945 ; "Electret Construction," 
Radio- Craft, May, 1948; "Improved Electrets," RADIO- ELECTRONICS, April, 
1949 ; "Electret Behavior," RADIO -ELECTRONICS, May, 1949. 
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ELECTRONICS 

1 {í1:1I WAY 

s AFIì'P 

THE sign at the roadside has one 
word on it: "Automatic." You relax 
your grip on the steering wheel, 
and as you feel the automatic con- 

trol take over, you release it entirely. 

You swivel the driver's seat until 
you're facing the TV set, and you lean 
back and prepare to be entertained - 
while your car neatly maneuvers the 
cloverleaf approach to the expressway. 

By the time you've found a program 
worth watching, your car has slowed 
to about 10 miles an hour to pass 
through the unmanned scanning booth, 
which makes a quick remote check of 
the electronic and mechanical equip- 
ment of your vehicle and jots down 
your license number for your toll -high- 
way bill at the end of the month. (Of 
course, if your credit's no good, they'll 
put the bite on you at the exit.) 

While you watch TV, eat lunch or 
doze, you traverse the automatic high- 
way at a steady speed, passing the few 
slower vehicles and slowing down at 
trouble spots. It's a safe, sunny day, 
so the autodrive sticks to the 80 -mile- 
an -hour speed limit. 
Suddenly you're startled out of your 

reverie by an insistent beeping tone. 

You swivel your seat to manual -drive 
position and prepare to take over. 

Spurred by rising slaughter on high- 
ways, the electronic and automotive industries 
have been given the green light to eliminate 

the factor of human error through elec- 
tronics -and to proceed full speed toward 

automatic highways and self -driving cars 

By DAVID LACHENBRUCH 
ASSOCIATE EDITOR 

After the exit scanning booth, you 
grip the wheel, although you know the 
autodrive will be on until you have 
reached the end of the cloverleaf inter- 
change. You pass the parking plaza 
where a score of cars have been neatly 
and automatically beached until their 
drivers regain sufficient alertness for 
the chore of manual driving. 

How far -fetched is it? 
This science- lictionesque version of 

a Sunday drive is based on research and 
development already well under way 
by some of the top electronic and auto- 
motive companies. Their engineers 
won't even speculate when you might 
be able to take such a drive -but they 
agree that the day must come, and the 
sooner the better. 

Now let's take another hypothetical 
Sunday drive -one which uses elec- 
tronic controls to a more limited extent. 

Heeding the call of the open road, you 
load the family into the car and head 
for the countryside. But first, there's 
Main Street to be crossed -and, of 
course, the traffic light is red. As your 
car passes under an overhead radar 
sampler, a puls3 is sent to a central 
computer which is continually measur- 
ing traffic flow and controlling light- 

change cycles at major intersections. 
The green light flashes on and you 

release the brake. But without warn- 
ing you get the red light again. Then 
you hear a siren and a fire engine roars 
past the intersection -its radio signals 
changing each traffic light to red for 
a distance of a block ahead. 

Finally you head for open country. 
To get information on road conditions, 
you turn on the electronic congestion 
warning system. A few twists of the 
knob and you hear the traffic bulletin: 
"Route 78 is overcrowded, traffic mov- 
ing slowly." You revise your plans 
and head for the toll superhighway. 

You enter the "correct change lane" 
at the toll booth, dropping your' coins 
into a receptacle. Your money is elec- 
tronically counted and the signal 
changes from red to green. 

Once on the superhighway, your car 
is surveyed by closed -circut TV cameras 
mounted on overpasses while a traffic 
specialist in a distant control room 
watches a bank of TV monitors for pos- 
sible tie -ups. You pass a sign which 
says "Highway Patrolled by Radar" 
and subconsciously you let up a little 
on the accelerator. 

Soon it's early evening and you're 
heading home. The photocell -activated 

Radio replaces cable in traffic-light system. Receiving 
antenna (upper circle) is cut to 450-me carrier fre- 
quency. Tone translator (lower circle) responds to com- 
binations of audio tones, keying signal- change cycles. 
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Closed -circuit TV scans a Detroit expressway in recent test. 
A more extensive experiment is planned, using 33 cameras 
to patrol an eight -mile stretch. Roadside warning and de- 
tour signs will be activated from a central control room. 
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highway lights flick on and you turn 
on your headlights, kicking the foot - 
switch to be sure the electronic head- 
light dimmer is in action. 

Finally home, you wait wearily while 
the garage -door opener responds to 
the transmitter in your car. 

A Sunday drive of the future ? Not 
at all. All of the electronic devices 
mentioned are in use now on the streets 
and highways of America. (For the 
sake of giving this little excursion a 
happy ending, one of them -two -way 
police radio -was left unmentioned.) 

Preview of coming attractions 
Simple as today's highway electronic 

devices may be, they are the forerun- 
ners of systems which eventually will 
lead to auto automation. 

The radar -actuated traffic light sys- 
tem will lead to a whole array of elec- 
tronic intersection controls which will 
stop and start your car automatically 
at busy corners. The fire engine's radio 
transmitter some day will control the 
actions of nearby automobiles. 

The only piece of electronic equip- 
ment currently in most automobiles - 
the radio -will become an important 
part of the electronic safety system. 
Special transmitters along the roadway 
or carried by traffic policemen will relay 
warnings and verbal instructions direct- 
ly to the driver, through _1is radio, 
whether it's turned off or on. 

The electronic coin counter is an 
early step toward the automatic toll 
booth and safety inspection station. 
Closed- circuit TV installations on 
superhighways will lead to full -scale 
traffic surveillance systems which adjust 
the speed and routing of traffic to road 
and congestion conditions. 

The police radar is a precursor of a 
whole complex of remotely controlled 
traffic violation detectors. The electron- 
ic headlight dimmer actually is the 
first detection -warning -control mech- 
anism inside the car itself. 

The "compatible" approach 
Compared to many other fields, to- 

day's use of electronics in auto safety 
is crude and elementary. Yet the very 
factor which makes electronic safety 
measures so necessary is also the big- 
gest barrier to their development and 
use -the tremendous number of cars 
on the road and the astronomical 
amount of highway miles in :he United 
States. Since an automated traffic sys- 
tem will require equipment both in 
the car and on the road, it obviously 
isn't an overnight proposition. 

Most traffic engineers agree on the 
three -step "compatible" approach to 
electronic driving devices. The first 
step is the installation of electronic 
warning devices in the highway, with 
roadside "indicators," which may be 
used to warn and inform drivers of 
cars which have no electronic control 
equipment in them. 

The second step is to move the "in- 
dicators" into the car -in other words, 
new audible and visual warning and in- 
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formation instruments within the car 
would be activated from electronic 
equipment in the road. 

The third stage would be automatic 
control -cars equipped with small corn - 
puters and servos would be driven auto- 
matically in response to the same sig- 
nals which activate the roadside and 
within- the -car indicators. In this way, 
the nonequipped, partially equipped and 
the completely equipped cars could be 
"instructed" by the same highway elec- 
tronic system. 

Don't get the idea that the automatic 
highway is only a dream. Under a grant 
from the AAA Foundation for Traffic 
Safety, the nation's top traffic and high- 
way officials were brought together 
with engineers from leading electronics 
companies in a recent meeting. The 
purpose: to get automatic electronic 
devices off the drawing board and onto 
the road. 

The traffic officials told the electronics 
industry, in effect: "We want foolproof 
electronic safety equipment and we 
want it in a hurry." A permanent or- 
ganization was established to get auto- 
matic and semi -automatic highway 
systems into full -scale testing as soon 
as possible. 

Highway tests conducted 
One automat': system has already 

had some practical testing under high- 
way conditions. This is the much pub- 
licized RCA system, under develop- 
ment for many years by a laboratory 
team working under famed RCA honor- 
ary vice president Dr. Vladimir Zwory- 
kin in cooperation with the General 
Motors Research Lab. 

All three stages of this compatible 
system have been demonstrated by 
RCA and GM. It requires the instal- 
lation of rf- carrying cables and loops 
under the road. 

An installation was made in a 400 - 
foot curved strip of new public highway 
near Lincoln, Neb., last year. A car 
equipped with special indicators was 
driven over the strip with its wind- 
shield covered; at the same time, 
conventional nonequipped cars were 
warned by lights along the road. 

Using either the instruments within 

Semi -automatic control 
system is demonstrated 
near Lincoln, Neb. 
Buried cables and loops 
detect and respond to 
passage of vehicles. 
Roadside lamps light 
as each car passes over 
detector loops. Special 
receiver in the test car 
.(left) picks up warning 
signals generated by car 
ahead. Unequipped cars 
use roadside lights as 
guide to obstacles ahead 

or around curves. 
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the special car or the lights along the 
highway, the drivers of cars on this 
stretch were informed electronically 
whether they were following another 
vehicle too closely, whether there was 
an obstacle on the road ahead, and at 
the same time were accurately guided 
along the traffic lane. 

A modified version of this system is 
permanently installed in the entrance 
roadway of RCA's Princeton, N. J., 
laboratories. This one is strictly a 
speed analyzer which activates an elec- 
tric warning sign when drivers exceed 
the speed limit. 

While RCA works on equipment for 
electronic highways, General Motors is 
developing gizmos for automatic opera- 
tion of the car itself. A mile -long test 
road at GM's Technical Center in War- 
ren, Mich., is equipped with a buried 
guidance cable similar to the one 
installed in Nebraska, and a 1958 Chev- 
rolet has been rigged up with a 
relatively simple glove- compartment 
computer and servo mechanism which 
completely takes over the steering func- 
tion. GM hasn't yet demonstrated other 
features of the RCA system, such as 
automatic braking and maintenance of 
distance between cars. 

Much more imminent than the auto- 
matic highway are anti -collision proxim- 
ity devices installed in the car itself - 
"vehicular radar." Lots of progress has 
been made in this field in the last few 
years, and you may be able to select 
radar as an "option" with your next car.. 
It should be available within the next 
five years. 

At least two such systems have been 
extensively field- tested. General Motors, 
which has installed a "prox" system on 
one of its "cars of the future ", is under- 
stood to be making production plans for 
it. Bendix Aviation Corp. has a produc- 
tion -ready radar system which it is now 
trying to sell to auto manufacturers. 

Both systems will be described in a 
subsequent article in this series. 

The idea of self- steering and radar - 
equipped cars isn't new, of course. A 
patent was issued in 1937 to A. W. 
Braun for an electronically controlled 
highway system in which cars would 
straddle a white line painted on the 
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As the driver lights a cigarette, a specially 
equipped test car is steered around a 1- 
mile General Motors test track by a mag- 
netic path produced by a buried cable. 
Tuned pickup coils on the car's front 
bumper (left) feed voltage variations to 
a computer in the glove compartment 
which commands servos to activate the 
power steering unit and keeps the car on 

the center of the magnetic path. 

Are you falling asleep ? 

How often is this highway patrolled 
in case of a breaddown ? 

Are there excessive carbon monox- 
ide fumes in the car ? 

How to give you this dashboard en- 
cyclopedia is only part of the challenge 
the highway engineers have flung at 
the electronics industry -the first part, 
the "nonautomatic" part. 

Or, as another expert- Houston, Tex., 
traffic director Eugene Maier -put it, 
your car should be equipped with these 
lifesaving gadgets the sooner the bet- 
ter, long before you get to take that 
ride on the automatic highway: 

A device which moves the traffic 
lights into your car, telling you that 
you're coming to an intersection and 
you'll have to stop -or else that you'll 
be able to clear it without stopping. 

Another one which will tell you 
when a car is approaching from a cross 
street. 

A gadget that will warn you that 
you're in the wrong lane or too close 
to the edge of the road. 

He also wants to equip traffic cops 
with short -range radio transmitters to 
relay instructions directly to you via 
your car radio. 

And pedestrians would carry or wear 
devices which transmit some kind of 
warning signal to tell you they're cross- 
ing the street. 

Any one of these systems lends itself 
to the compatible approach -an infor- 
mation system first and later an auto- 
matic car -driving system. 

Outside the car 
Long before automatic cars travel 

automatic highways, we can begin 
automating our superhighways to make 
them safe. A New Jersey Tunrpike 
traffic engineer wants his heavily trav- 
eled superhighway to have these auto- 
matic devices soon: 

Warning signs which can be 
changed from a remote control point 
to indicate speed limits, detours, 

highway (instead of a radiating cable) 
and keep on course with bumper 
mounted photocells which would actuate 
an automatic steering system similar 
to that used by RCA and GM. In 1947, 
Hugo Gernsback wrote in his annual 
Christmas booklet of an "electronic 
robot- steered car," elaborating on this 
white -line guidance system and incor- 
porating radar to apply the brakes 
automatically when approaching within 
50 feet of the car ahead. 

What is new is the exhaustive re- 
search and testing now underway by 
large electronic and automotive firms to 
transform the idea of the automatic 
highway into a reality. Field- testing of 
new and as yet unpublicized electronic 
auto safety devices is in progress. 

Wanted: more information 
What will these devices do ? The 

best bet is that they'll be designed to 
keep drivers better informed of what's 
going on in and around the car. 

When you're at the wheel of your 
V8, you simply don't have enough in- 
formation to be a safe driver. So says 
Minnesota state traffic engineer J. E. 
Darrell. One reason for the fantastic- 
ally high accident toll, he says, is that 
we're driving our cars by guess and by 
gosh. To be a safe driver, you ought to 
know the answers to these questions at 
all times, without taking your eyes 
from the road: 

Is your car operating speed safe 
for the highway, traffic and weather 
conditions ? 

Are you within the speed limit ? 

Do you have enough gas to reach 
the next filling station ? 

Are there any cars approaching 
you from the rear or at an angle ? 

Can you safely pass that car 
ahead ? 

If you pass the bunched -up group 
of cars ahead of you, will you find open 
road ahead? 

What's over that hill or around 
that curve? 
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weather or congestion conditions. Such a 
system, coupled with closed- circuit TV 
traffic monitors, is now being installed 
on a Detroit expressway. 

A remote . "congestion detector," 
which would spot traffic tie -ups and 
automatically report them to the control 
room. 

A remote speed and traffic recorder. 
An automatic "unsafe car detec- 

tor" which would inspect tires, lights 
and brakes as cars pass through the 
toll gate, and automatically bar unsafe 
ones from the turnpike. 
What the police want 

And then there are the police. They 
want the long arm of the law to reach 
right into your car -of- the -future. 

They've proposed some gadgets 
which smack of "Big Brother" snoop- 
ing. Though they're all within the 
realm of electronic possibility, it's 
doubtful whether the public would 
stand for some of them. 

Most involve some type of recorder 
locked into the car to keep a record of 
the driver's transgressions. Bus and 
truck lines now use speed recorders 
which keep permanent records, and the 
proposed devices would elaborate on 
this technique and extend it to the 
passenger car. 

One proposal is a "speed monitor." 
Here's how it might be used: 

You hear the ominous sound of a 
police siren and pull over to the curb. 

"Okay, buddy," says the cop. "Let's 
see your speed monitor." 

You sheepishly remove a continuous 
loop of magnetic tape from a dash com- 
partment. The officer takes it to his 
car and plays it back, reading your 
exact speeds of the last five minutes 
on his own speedometer. 

Another version of this device incor- 
porates a mother -in -law effect which 
"initiates a persistent raucous sound" 
to warn you that it's recording a speed 
violation. 

A third proposed monitor would be 
encased in a sealed cartridge and keep 
a permanent record of traffic violations 
-such as crossing a "no- passing" line. 
This would be inspected yearly by the 
police. 

While it's unlikely that you will ever 
have one of these electronic stool - 
pigeons in your own car, there's little 
doubt that devices planted along the 
roadway will some day be able to detect 
law violations just as efficiently. 

Electronic safety systems in use to- 
day and some of them being engineered 
for tomorrow will be examined in detail 
in subsequent articles. 

In the meantime, New York City 
Traffic Commissioner T. T. Wiley 
throws out this challenge to America's 
electronic inventors, professional and 
amateur: 

"The one device that would probably 
eliminate more fatal accidents than all 
other devices combined would be one 
to prevent the engine from running 
whenever a person under the influence 
of alcohol is at the wheel." 

Got any ideas ? END 
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It's a long way between the 
drawing board and the 

flight test. Both analog and 
digital computers save 

steps along the way 

By FORREST H. FRANTZ, SR. 

BOTH modern aircraft and guided 
missiles are highly complex. The 
aircraft's shape must allow best 
aerodynamic performance and at 

the same time the utmost in structural 
strength. Controls must be designed 
so the aircraft can be handled easily 
and safely. Fire control must make the 
best use of the plane's armament. The 
pilot's environmental needs must be 
met, as must those of the equipment. ` The guidance and control requirements 
of guided missiles make their design 
problems even more complex. 

These are a few of the general design 
problems -there are many more. And 
within each of these general problems 
are many specific ones. Many of them 
are solved on paper before the first 
model is built. But design problems 
are complicated by many interacting 
facets, and all cannot be solved so 
simply. Some of those that can be 
solved on paper are not always com- 
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pletely solved because unpredictable 
factors or human error may lead to in- 
complete solutions. So in every phase of 
the paper design, computers are put to 
work. 

The problems which do not lend them- 
selves to complete solution are fair 
prey for computers, too. Instead of 
building the first aircraft from a paper 
design and then modifying it as neces- 
sary, there has been an increasing 
trend to precheck concepts by sim- 
ulating parts of the aircraft system 
with a computer. This approach saves 
time, manpower and dollars. When the 
aircraft is built, the designers are 
surer that it will perform properly. 

Computers play two parts 
There are two basic approaches to 

using computers in aircraft design. 
They may be used to compute or to 
simulate. If a number of the param- 
eters in a problem are known, the 

problem may be solved by computing 
the value of the unknown. Unfortu- 
nately, the problems in aircraft design 
are not this simple. Too many unknown 
intimately related quantities rear their 
ugly heads. To cope with these prob- 
lems, aircraft designers usually resort 
to complicated mathematics. Sometimes, 
computations are repeated with the 
quantities in a problem varied slightly 
each time to determine the best values. 
Large -scale digital computers handle 
these jobs readily. 

Simulation calls for imitating a 
system. The imitation may be an exact 
part- for -part duplicate of the antic- 
ipated system. But it's much less expen- 
sive and quicker to use a computer 
to imitate all or part of the system. 
A capacitor, coil and resistor can sim- 
ulate a spring mass friction mechan- 
ical combination (see Fig. 1). It's even 
easier to simulate the mechanical 
combination with an analog computer 
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Many problems associated kith aircraft det.ign 
and performance evaluation are solved by the ana- 
log computer division of Chance Vought Aircraft. 

because the values of spring, mass and 
friction constants are easier to select. 
If the equations which describe the 
motion of an aircraft and the air- 
craft's response to pilot control motion 
are set up on a computer, the designers 
can "fly" their aircraft before it is 
built! 

As the design progresses, the design 
problem breaks down into many specific 
problems that simulating helps solve. 
As an example of how simulation is 
used at this design level, consider the 
aircraft control surfaces actuated from 
the cockpit. The block diagram of such 
an electrical hydraulic- control system 
is shown in Fig. 2. 

The stick in the cockpit is attached 
to an electrical transducer which 
changes mechanical motion to an elec- 
trical signal. This signal is transmitted 
to hydraulic control valves which 
actuate control surfaces. The system 
must provide the right ratio of control 
to each surface. It must also keep the 
rate of control and the total range of 
control within safe limits. Servomech- 
anism, electronic and hydraulic tech- 
niques are involved. But all are inti- 
mately related with the control -valve 
characteristics. 

A cockpit simulator with actual elec- 
trical controls and an analog computer 
which duplicates the performance of 
the hydraulic control surface actuators 
can represent the system. Valve char- 
acteristics may be changed readily with 
analog computer potentiometers. The 
results of the simulation are used to 
design the control valves. 

Cockpit instruments must tell the 
pilot everything he needs to know and 
the cockpit controls must allow the 
pilot to tell the aircraft exactly what 
he wants it to do. If the placement of 
controls in a crowded combat cockpit 
is such that one control is in the way 
of another, or that one of the controls 
hits his knee before it's moved through 
its full range, the pilot has incomplete 

Oft 

0 
C 

B I I 

F =force E= electrcmotive force 
M =mass L= inductance 
B= friction R= resistance 
K= spring constant C= capacitance 
y= displacement q= charge 

Fig. 1 -The simple mechanical system 
on the left can be simulated with the 

electrical system on the right. 

control. This limits the aircraft's 
capability and might spell disaster. 
Cockpit simulators which include ana- 
log computers are important tools for 
eliminating these possibilities. 

Computers along the design road 
Computers play an important role 

at every stage of aircraft development. 
Aircraft companies submit proposals 
to the military services to obtain con- 
tracts. A considerable amount of pre- 
liminary design goes into such a 
proposal. Even at this earliest stage of 
the operation, before a company knows 
it will manufacture the aircraft, com- 
puters enter the picture. 

After the contract is awarded, addi- 
tional design of a big -picture nature 
begins. At this stage, the specific design 
departments -aerodynamics, structures, 
propulsion, electronics -and the host 
of groups in these departments which 
participated in preparing the proposal 
have to pin down design details. The 
details worked out at this point are 
preliminary to problems like the control - 
valve and cockpit design. Again, the 
computer is an important tool. 

And, there's a lot more to producing 
an aircraft than engineering. Plans are 
laid for production. Methods for the 
most effective use of manpower and 
machines are studied. Schedules are 

expanded and detailed so tooling and 
materials will be available when they're 
needed. Again, computers can help to 
cut that undertaking down to size. 
Even routine aspects of running an 
aircraft business, such as preparing 
payrolls and bookkeeping records, are 
simplified with computers. At Chance 
Vought Aircraft an IBM 704 digital 
computer aids the business offices as 
well as the engineering department. 

But, again considering the details 
of aircraft development, the computer 
still has a host of jobs to do. After the 
best paper design is completed (and 
sometimes concurrently with paper de- 
sign), aircraft and aircraft- system 
simulators are constructed and studied. 

Aerodynamics, propulsion and sur- 
face- throttle controls are basic in the 
airframe design. But many other sys- 
tems are essential in a modern piloted 
aircraft or in a missile. Electronics 
plays a vital role in most of these 
systems. The pilot needs a cockpit dis- 
play of information pertaining to 
navigation and the status of the air- 
craft's numerous systems. Communica- 
tions, guidance or navigation, and air - 
data systems are required. The arma- 
ment and associated fire control fills 
the aircraft's basic weapon require- 
ment. Air conditioning, pressurization, 
and cockpit design for pilot comfort 
under varying flight conditions are 
important. Autopilots to ease the strain 
on the pilot in high -performance air- 
craft or to control the entire mission 
flight of a missile are also essential. 
Weight distribution in the aircraft 
may be sufficiently critical to require 
complicated programmed control of fuel 
consumption. Some aircraft systems 

CONTROL STICK 

íl 

ELECTRICAL 
TRANSDUCERS 

B 

ELECTRICAL 
SIGNAL TO 

/ACTUATE VALVE 
C 

HYDRAULIC 
SURFACE 
CONTROL 

SURFACE 

FEEDBACK TO PUT "FEEL "IN 
CONTROL STICK 

B r 
Fig. 2- Simplified diagram of one type 
of control system. Transducer A converts 
electrical signals to mechanical energy. 
Transducer B converts mechanical en- 

ergy to electrical signal. 

contain computers as part of the actual 
equipment. 

Analog or general- purpose digital 
computers may be substituted in a 
simulation to arrive at specific air- 
borne computer design. Special com- 
puter- circuit tools, such as the Heath - 
kit Analog Computer and Computer 
Control Co.'s 3C digital- computer 
building blocks, are sometimes used 
to finalize computer design. They are 
also used to check electronic circuits 
that are not basically computers. 
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Problems are simplified by treat- 
ing the various aircraft systems sepa- 
rately. But, eventually they must be 
integrated, and the first aircraft must 
be built. Then there's a period .)f check- 
ing on the ground. Finally, the aircraft 
is flight- tested. During the flight test, 
many measurements are made and a 
considerable amount of data :recorded. 

This data is reduced with computing 
equipment, and efforts are made to im- 
prove the aircraft and systems designs 
further. 

Analog vs digital 
There's no basis for arguments about 

whether analog or digital computers are 
best. For a specific problem one is 
usually better than the othcr. Quite 
often, though, it's a good idea to use 
both. General arguments of analog vs 
digital computers advanced in the 
earlier days of the computing art are 
no longer heard. Everyone associated 
with computers admits that the type 
used is determined by the problem. 

If extremely accurate results are 
needed, a digital computer is best. It 
can handle discrete pulses which rep - 
present numbers, and its accuracy is 
limited only by the number of binary 
bits or decimal places designed into 
it. Large -scale digital computers such 
as the IBM 704 and the Remington 
Rand Uni -vac are mathematical ma- 
chines and their operations are in- 
herently arithmetic. Before an engi- 
neer's problem can be run on this type 
of computer, a rather extensive pro- 
gram must be prepared by a program- 
mer from the engineer's statement of 
the problem. 

The engineer usually states his 
problem as a differential equa ;ion. This 
usually fits the analog computer di- 
rectly and the analog computer is 
simpler to use in most simula ;ions, too. 
In such a computer, an electronic 
amplifier with capacitor feedback 
forms an integrator. Integration with 
a digital machine is not as simple. 
Most engineers prefer analog com- 
puters for this reason. 

At Chance Vought Aircraft, an ex- 
tensive analog computing facility is 
kept continuously busy. But :sometimes 
the accuracy of the analog computing 
equipment (0.1% to about 2% for 
most problems) is not good enough. 
Then, the engineer must seek a general - 
purpose digital computer to solve his 
problem. Or, he may resort to a digital 
differential analyzer (DDA). The digi- 
tal differential analyzer operates with 
discrete numbers, but it integrates by 
incremental techniques. A problem is 
entered into a DDA in much the same 
way that it would be presented to an 
analog computer. This feature makes 
the DDA an important engineering 
tool which seems destined to grow in 
popularity in the aircraft industry. 

Aircraft companies have sizable 
analog and digital computing facilities. 
They have proved valuable and are 
constantly expanded to increase their 
utility. END 
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ELECTRONIC 
CROSSWORD 

By WM. R. SHIPPEE 

I U2 3 4 5 6 7 
8 9 10 

II 
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12 

13 

14 I 
15 16 17 . aaa 

20 

19 . 
21 

22 23 
24 

25 . 
26 27 

229 30 

31 32 . 33 

HORIZONTAL VERTICAL 
1. Equipment used to produce high - 1. A unit of inductance. 

quality sound. 2. A coil has this. 
3. Instrument for checking wave- 

forms. 
4. Used as a signal pickup for test 

instruments. 
5. Unit of power. 6. A person who operates a noncom- 
8. Every TV set uses electrostatic or mercial transmitter. 

magnetic (abbr) 7. Every ham should have one of 
11. Remote control. (abbr) these. 

12. Inductance -Capacitance. (abbr) 9. Element of a vacuum tube. (abbr) 
13. Tape recorders use these to remove 

sound from tape. 
10. Semiconductor that is replacing 

vacuum tubes. 
15. Used in most amplifiers to link 14. Barkhausen oscillation. (abbr) 

one stage to the next. 15. Chemical solvent used in service 
18. Intermediate frequency. (abbr) work 
19. The imaginary part of impedance. 16. Used in the output stage of most 
20. Transformer used at audio fre- transmitters. 

quencies. (abbr) 17. Used to vary the amount of cur- 
21. Output stage. (abbr) rent flow in a circuit. 
25. Used to convert ac to dc. (abbr) 22. Type of transistor. 
26. 
28. 
31. 
32. 

Front -end of a TV set. 
Transmission of code. (abbr) 
Three- element vacuum tube. 
Circuit used to generate alternating 

23. 
24. 
27. 

Part of a vacuum tube. (abbr) 
Symbol for collector current. 
Interference on TV band. 

voltages. (abbr) 29. Electron- coupled. (abbr) 
33. Input of most transformers. 30. Ground potential. (abbr) 

(Answer on page 135) 
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New circuit boosts 
sensitivity of 

3- transistor SEA detector 

By DAVID WARSHAW * 

HE all- transistor solar -flare indi- 
cator described in the August, 
1956, issue of RADIO- ELECTRONICS, 
has been contributing to basic re- 

search during the International Geo- 
physical Year. This receiver, which 
detects solar flares by the SEA method 
(Sudden Enhancement of Atmospher- 
ics) , uses the first all- transistor circuit 
ever devised for this purpose. At pres- 
ent, the results obtained with these 
units are being carefully studied and 
coordinated by the American Associa- 
tion of Variable Star Observers 
(AAVSO- -) and the National Bureau 
of Standards. 

Shortly after the article appeared, 
letters expressing interest in the instru- 
ment arrived from all over the US 
and even from distant parts of the 
world. As a result, more than 20 of 
these instruments are aiding basic 
research and making valuable contribu- 
tions to the fund of data being accu- 
mulated during the IGY. These instru- 
ments were built by readers who used 
the original circuit, supplemented by 
information supplied by the author. 

Less than 2 months after the solar - 
flare indicators were in operation, the 
results shown in Fig. 1 arrived. 

The SEA's on 27 kc (11,000 meters), 
which are caused by solar flares, are 
quite distinct in their shape on the 
recorder and are easily identified and 
separated from sudden increases caused 
by local interference (see Fig. 2). 

Upper -atmospheric studies, through 
the use of rockets, have confirmed the 
belief that shortwave fadeouts are due 

*Technical supervisor, American Cable & 
Radio Co. (ITT). 

fThe AAVSO is a scientific and educational 
organization which has been serving astronomy 
for more than 40 years. Headquarters are at 
4 Brattle Street, Cambridge 38, Mass. 
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Fig. 1 -First results using the 1956 circuit. Top left, Oct. 5, 1956 DST; 
Oct. 6, 1956 DST; lower left, Nov. 1, 1956 EST. 

to an extra layer of ionized air caused 
by X -rays emitted by the sun during 
solar flares. This extra layer extends 
down to about 12 miles below the normal 
lowest (D) layer. The D layer, 30 to 
54 miles high, appears to remain un- 
disturbed during the fadeout. It is this 
extra ionosphere, present during solar 
flares, that makes a better reflector for 
atmospheric pulses on 27 kc, thus 
causing a sudden enhancement of 
atmospherics. The atmospheric pulses 
originate in tropical thunderstorm cen- 
ters, giving us a useful steady source 
of very -low- frequency radio energy. 

Like other forms of basic research, 
recording SEA's is not without prob- 

top right, 

Fig. 2 -SEA's and interference are easy 
to differentiate. 

lems. One of the greatest is faced 
when a certain location is troubled 
with interference from sparking elec- 
trical appliances and TV receiver yoke 
leads radiating broadly near 31.5 kc- 
twice 15,750 cycles, the horizontal - 
sweep frequency. Sometimes, by moving 
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antenna and lead -in about 50 feet away 
from the source of interference, the 
trouble can be eliminated. Downtown 
Brooklyn is far from an ideal location, 
yet I have recorded hundreds of clear 
SEA's there during the past 2 years. 

Circuit improvements 

After 2 years of use, a number of 
improvements have been made in the 
transistor solar -flare indicator's cir- 
cuit, and the recording system used 
with it. Any do recording instrument 
with 100 -pa full -scale sensitivity is 
suitable. In the original circuit, the 
second class -A stage was direct- coupled 
to the class -B stage, which used a 
separate battery. This lowered the 
unit's sensitivity as it put a slight 
reverse bias on the diode. Sensitivity 
was also dependent on the transistor's 
beta, which varies with temperature. 
Then too, the transistor's collector cur- 
rent was limited to 150 pa. In the new 
circuit (see Fig. 3), the last stage is 
ac- coupled, putting a slight forward 
bias on the detector diode. This in- 
creases the circuit's sensitivity and 
still requires only two batteries -one 
for emitter current bias and the other 
for collector supply voltage. Emitter 
current bias stabilizes the operating 
point. It is adjusted for about 500 -pa 
collector current so the receiver now 
operates with a higher beta and is 
dependent only upon the transistor's 
alpha', which remains essentially con- 
stant with temperature variations. 

This new circuit stabilizes the tran- 
sistor's collector current against tem- 
perature variations. Collector current, 
without stabilization, increases with 
temperature and, in turn, boosts the 
power dissipated in the transistor, 
raising its temperature. This is evident 
from recorded traces showing objec- 
tionable oscillatory increases in the 
trace. Circuit stability depends on 
negative feedback (similar to cathode 
bias in electron -tube circuits). Emitter 
current is stabilized by the degenera- 
tion produced by the emitter resistor. 
At the amplified frequency, a shunt 
capacitor bypasses the rf around the 
emitter resistor. Current drain is less 
than 500 pa on each battery, which is 
about shelf life. L4 is a toroidal 50 -mh 
inductor for even greater output and 
less stray magnetic field. Li and L2 
should be placed about % inch apart. 

The transistor solar -flare indicator 
is small and inexpensive, putting it 
-within reach of all who are interested 
in studying solar flares or wish to 
participate in basic research. This re- 
search will continue after the IGY has 
ended. 

An unexplained phenomenon, first 
noticed by Harry L. Bondy, chairman 
of the Solar Division of the AAVSO, 
has turned up in SEA recordings - 
even though they were made in widely 
separated locations. There is a slight, 
but noticeable, dip in the tracings 35 
minutes before sunrise. Then the trace 
rises again, forming a hump 20 minutes 
before sunrise. This is followed by the 
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ELECTRONICS 

OSCILLOSCOPE TEST 
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.0a 
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10K + C6 

6V _ 

0 -200PA 

SI -a 
OPEN LI SLUG 2 TURNS 
FOR 27 KC 

2NI68 -A 

Co o of 
E C/ 

RI -pot, 15,000 ohms 
R2 -4,700 ohms 
R3, 5 -3,000 ohms, 5% 
R4 -6,800 ohms 
R6- I0,000 ohms 
All resistors 72 -watt 107. unless noted 
CI, 3, 5-.001 µf, mica, 5% 
C2, 4-.05 µf, disc ceramic 
C6 -I,000 pi, 6 volts, electrolytic 
D -1 N34 -A 
JI, 2- binding posts 

Fig. 3- Circuit of the 

normal sunrise drop. 
The sunrise drop is caused by atmos- 

pheric pulses reflected from the D 
layer, which does not exist at night, 
instead of the F layer. Since the D 
layer is lower, the signal is reflected 
with more hops from its source to the 
receiver and consequently there is more 
absorption. The cause of the slight dip 
and hump just before sunrise is un- 
known. Perhaps an explanation will 
come from some perceptive observer in 
the near future. 

The AAVSO Solar Division's radio - 
astronomy program of recording SEA's 
is their contribution to the IGY. The 
National Bureau of Standards has 
supplied the AAVSO with four re- 
corders to help in the project. The Solar 
Division started to make records of 
SEA's caused by solar flares imme- 
diately after several of its members 
built all- transistor receivers. 

N M 
E O 
X N 

T T 
H 

i 
-0I.SVo--oI.5V 

SI-b +L + 

J4 TO 
RECORDER 

J3 -tip jack 
J4 -phono jack 
LI-60 -130 mh (Miller 6234 or equivalent) 
L2, 3 -50 mh (Miller 6310 or equivalent) 
L4-50 mh toroid (Chicago Standard TM-50A or 

equivalent) 
M- meter, 0 -200 pa 
SI -dpst, toggle or slide 
VI, 2, 3- 2N168 -A 
Case 
Miscellaneous hardware 

improved instrument. 

Mr. Bondy receives the recordings 
periodically and sends the tabulated 
results to the High -Altitude Observa- 
tory for the US -IGY Solar Panel, for 
publication in the National Bureau of 
Standards (NBS) monthly issues of 
Central Radio Propagation Labora- 
tories (CRPL), Series F, Part B, 
Solar Geophysical Data. 

Solar flares are classified by inten- 
sities. A class -3 -plus flare causes the 
greatest disturbance to shortwave radio 
communications between 5 and 30 mc. 
In most cases, the duration, rather than 
the amplitude, of an SEA seems to be 
related to the associated solar flare's 
classification. A single location cannot 
produce the useful information that 
can be garnered by coordinating infor- 
mation from many locations. By doing 
this job, the AAVSO Solar Division 
performs an important and necessary 
service for the IGY. END 

FUZZBALL AND RED 

are with us again in Bob Middleton's 
Standing Waves and No Color. Prac- 
tical servicing and installation hints 
in the language of the younger TV 
servicing set. Don't miss it! 

AMPLIFIER FOR YOUR TWEETER 

Simple, easily put together 3 -tuber 
handles the audio spectrum above 
2,000 cycles, gives you a high -quality 
2- channel system. 

FOR 10 METERS. 

There is practically "no limit to the 
distance possible" with this 10 -meter 
receiver, built with 5 low -cost tran- 
sistors by Don Hall, W5OBS. Bench - 
tested by RADIO -ELECTRONICS. 
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AUDIO 
EAR 

IN YOUR 

SHIRT 
POCKET 

Miniature electronic package makes wireless 
paging or silent TV listening possible 

By EDWIN BOHR and 
GORDON PETERS 

INDUCTIVE coupling makes a simple 
and effective wireless paging system 
for personnel walking about in TV 
studios, department stores, factories, 

offices and hospitals. Each person 
carries a small case containing a pickup 
coil, audio amplifier and mercury cell. 
The entire assembly is not much larger 
than a pocket package of matches. 

An ordinary audio power amplifier 
feeds the audio signal to a wire loop 
surrounding the paging area. About 
i watt of audio for each 1,000 square 
feet of floor is sufficient. The resulting 
audio -frequency field is picked up by 
the induction coil, amplified and fed to 
a miniature earpiece. 

You can rig one of these units so the 
kids can listen to the TV westerns or a 

PICKUP 
COIL L 
(SEE 
TEXT) 2 

25K; 
R; 

TA-II 

r 

6 

Tiny size of parts makes this 
pocket -sized receiver practical. 

hard -of- hearing member of the family 
can listen to a program as loud as he 
wishes without disturbing others. (And 
all this without entangling wires.) A 
TV set's output will saturate any but 
the largest living rooms with a strong 
inductive signal. 

Many readers, experienced with elec- 
tronics, are now asking, "And what 
about the terrific 60 -cycle hum that it's 
going to pick up ?" A natural question, 
considering the usual headaches caused 
by 60 -cycle fields! 

Nevertheless, 60 -cycle hum problems 
are almost nonexistent, because 60 -cycle 
magnetic lines of force are normally 
tightly concentrated around the offend- 
ing transformers, motors and other 
equipment. So the signal -to -noise ratio 

L 
I OR 3 ------- 

I 

Elw 

PHONE 
(Z= 3K) 

R- miniature pot, 25,000 ohms, with spst switch S 

J -phone jack 
P -phone plug 
L- pickup coil (see text) 
S -spst on R 

TA-11, 4 -stage amplifier (Centralab) 

Fig. 1- Circuit of the 
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3 0 + 
1.34V 4-- 

o 

1 CHASSIS 

Chassis, aluminum, I -15/16 x 3 -1/16 inches 
Cover, lucite, 3 -9/16 x 2 -1/4 inches 
End, lucite, 13/16 x 1 -15/16 inches 
Battery, 1.34 volts, mercury (Mallory RM -IR or 

equivalent) 
Miscellaneous hardware 

portable pickup unit. 

is usually excellent. Reception is crystal 
clear and completely free of noise. In- 
frequently, a poor transistor will gen- 
erate a quiet frying sound. 

Pickup unit 
The pickup unit (see Fig. 1) is built 

around the Centralab TA -11 amplifier. 

Wire . Size and 

AWG 

Resistance 
Resistance 

per 1,000 feet 
(ohms) 

20 10 

18 6.5 
16 4.0 
14 2.57 
12 1.6 
10 1.0 

8 0.64 

This four -stage transistor amplifier is 
completely wired, assembled and potted 
with epoxy resin in a ceramic "chassis." 
The constructor may, of course, wish 
to construct his own transistor ampli- 
fier, or use one already available. This 
can readily be done with some slight 
sacrifice in compactness. 

A single mercury cell with an ex- 
pected cell life of 250 hours powers the 
unit. Other components are a 1,000 -ohm 
earphone (these usually have an im- 
pedance of about 3,000 ohms), a 25,000 - 
ohm volume control and the induction 
pickup loop. 

This pickup loop is home -made (see 
Fig. 2). We built ours around the center 
leg of a miniature transistor trans- 
former core. Individual laminations are 
clipped with diagonal cutters. 

Core size is not too critical, but the 
cross -sectional area should be at least 

RADIO -ELECTRONICS 
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The finished unit isn't much 
larger than a box of matches. 

1/16 square inch. The laminations 
should come from an interstage type 
transformer, since these use high - 
permeability core materials. 

Signal pickup increases with larger 
core area and higher permeability. Core 
materials are annealed to increase their 
permeability. Therefore, keep cutting 
strain and mutilation to a minimum. 

Wind about 2,000 turns of No. 32 
enameled wire on the core. Either tape 
the core and wind the wire directly on 
it or make a small bobbin and wind the 
wire on that. Our coil was wound on a 
bobbin. The bobbin was then removed, 
the coil covered with tape and the core 
pushed into the center of the coil. 

The core is mounted vertically to 
intercept the lines of force generated 
by a horizontal inductive loop surround- 
ing the room or building. 

As the photos show, we used a small 
piece of perforated phenolic board to 
facilitate mounting the amplifier and 
volume control. The control's metal 
mounting ears must be insulated from 
ground. So we simply bolted the control 
directly to the insulating board. 

The board is fastened to the chassis 
with 4 -36 screws and spacers. The 
holes in the chassis are tapped for the 
screws. These screws are cut to exact 
length so they fit flush with the chassis 
back. 

The earphone jack grounds the nega- 
tive side of the mercury cell. Since the 
jacket of the cell is positive, it too must 
be insulated from the chassis. Even 
though it does not show up in the 
photograph,..I cemented a piece of card- 
board under the battery to insulate it 
from the aluminum chassis. Use a 
rubber -to -metal type cement. 

The case is made of aluminum and 
plastic (see Fig. 3). Its top and back 
form the aluminum chassis. A plastic 
cover for the chassis encloses the front, 
two sides and bottom areas. 

Bending the aluminum is easy. 
Simply score the metal where the bend 
will be, clamp it along this line between 

JANUARY, 1959 

two square -edge pieces of wood in a 
vise, and bend. 

A similar procedure works with the 
plastic cover. Warm the plastic in an 
oven at very low heat, then quickly 
place it in a vise (as above) and bend 
it to shape. You can handle the warm 
plastic with cotton gloves. Now, cut out 
a bottom piece of plastic and cement it 
to the piece just bent. The best cement 
we have found is the type sold with 
Fiberglas kits in both automobile - 
accessory and boat stores. Follow the 
mixing directions exactly. 

The average constructor will do a 
much better job cementing the plastic, 
rather than welding it with ethylenedi- 
chloride. Mix some Fiberglas with the 
cement and spread the mixture inside 
the case at the bent corners and junc- 
tion with the bottom. This will rein- 
force the box tremendously. 

When the cement and Fiberglas have 
hardened, you can sand them smooth, 
if necessary. Any pockmarks can be 
filled with a drop of additional cement. 

Two angle brackets (shown in the 

Fig. 2- Details of 
the pickup coil. 

CORE 
I/4 "X I /4 "X 5/8 -4- APPROX 

2000 TURNS (APPROX) 
NO.32 ENAMEL WIRE 

AUDIO -HIGH FIDELITY 

photographs but not the drawing) 
should be placed conveniently to hold 
the plastic cover in place. 

Now the case can be finished with a 
coat of paint. Red Krylon spray for 
the cover and white for the chassis 
make an attractive combination. 

Where fo use it 
From the photographs, it is pretty 

obvious that this particular unit has 
been used for TV studio work. This is 
an application with a very real demand 
for "pedestrian communications." 

The inductive system enables direct 
communication with people on the studio 
set who could not normally be entangled 
with trailing wires. In fact, the unit 
can be used by persons actually in view 
of the TV cameras, if the earpiece is 
artfully concealed. 

In this instance, an inductive loop 
around the studio, fed by an 8 -watt 
monitoring amplifier, delivers an excel- 
lent signal to any part of the two - 
story building and even across an 
adjacent six -lane boulevard. 

However, too strong an inductive 
signal can be a real headache in a TV 
studio if it couples into tape recorders, 
microphones, low -level transformers and 
amplifiers. If this happens, try the 
following remedies: Reduce the audio 
drive to the inductive loop to a min- 
imum, relocate the loop and provide 
better shielding for the low -level cir- 
cuits. 

Home installations are easy. Place 
the inductive transmitting loop under 
a rug, in the attic or basement tacked 
to either the floor or ceiling joists. In 
large buildings, the same methods can 
be used with more fléxibility, since the 
loops can be placed around a picture 
molding or cornice or in false ceilings. 

The loop should be matched approxi- 
mately to the amplifier's output im- 
pedance. Essentially, the loop's imped- 
ance is the resistance of the wire. The 
table gives the resistance per thousand 
feet of common wire. 

For living -room or home installa- 
(Continued at bottom of next page) 

Fig. 3- Chassis and cover de- 
tail. Chassis is aluminum, 
cover is lucite or other plastic. 

5/16 

7/16" 

1/4" DRILL 
ATTACH SPRING OR 
BELT CLIP TO REAR 

COVER 

I 15/16" 

9/16° 

13/16° 

END PIECE 
(CEMENT IN) 

1/16° LUCITE 
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HOW MUCH POWER for a STADIUM? 

POWER amplifiers of 50 watts and 
more, and sometimes in excess of 100 

watts, are being put into home use in 
ever greater numbers. Even though dif- 
ferences in speaker efficiency can ac- 
count for as much as a 20 -to -1 ratio 
between power requirements, there is 
still room to wonder whether all this 
power is truly needed for reproduction 
at, but not above, realistic levels. Cause 
for wonder increases when one learns 
that approximately 80 watts was re- 

cently found sufficient for a high -fidelity 
public- address installation in so vast a 
structure as Yankee Stadium in New 
York City, which seats 67,000 persons 
and encloses about 3 acres of field. 

A typical living room has a floor area 
between 200 and 400 square feet and is 
8 to 10 feet high. Yankee Stadium con- 
tains approximately 130,000 square feet, 
about 430 times as great an area. More- 
over, it is an outdoor site, and the height 
of the stands is several times that of a 

AUDIO EAR in your shirt pocket (continued) 

FADER CONT 

rPUT 
TRouANS 

illII 

LOOP (RESISTANCE. Z) 

SPKR 
( IMPEDANCE =Z) 

Fig. 4 -Hook up the inductive trans- 
mitting loop so it and the TV set's 
speaker can be used at the same time. 

tions, small wire is satisfactory and is 
economically optimum. However, for 
larger installations, the longer lengths 
of wire involved and the high cost of 
additional audio power make bigger 
wire necessary. 

The inductive -loop signal is propor- 
tional to the number of turns in the 
loop multiplied by the loop current. 
Using wire with half the resistance per 
foot lets you double the number of loop 
turns, while maintaining the same re- 
sistance and current. 

In smaller installations, rather than 
run a single conductor several times 
around a given area, string a single 
multiconductor cable around the area 
and connect the individual conductor 

TO AMPL 
OUTPUT 

Fig. 5-How to set up transmitting loops 
for a two -story building. 

ends together to 
loop. 

Hookup to the amplifier 
Fig. 4 shows how to connect an induc- 

tive transmitting loop, together with 

form a continuous 

By HERMAN BURSTEIN 

living room. If 50 watts or more is 
needed for the home, it would seem that 
many times as much power would be 
required for the stadium. Yet 80 watts 
was all that was needed for high -quality 
reproduction at realistic levels on both 
music and speech. 

This was demonstrated in the fall of 
1957 when Francis Cardinal Spellman 
offered an outdoor mass at the stadium, 
using a specially engineered public - 
address system which was temporarily 
installed behind second base on the ball - 
field. As organ and vocal music figured 
prominently, the sound system had to 
meet high -fidelity standards. Instead of 
attempting to blast sound into every 
part of the place with tremendous power 
fed into a few speakers at one end of 
the stadium, 12 speakers were centrally 
located and arranged in a square for 
360° coverage. With the aid of sound 
meters and walkie- talkies (for commu- 
nication between technicians) the level 
of each speaker was adjusted to insure 
penetration of sound into every part of 
the stadium without noticeable echo 
effect or blasting. 

The photo shows the installation, a 
48- foot -high platform holding 12 Uni- 
versity WLC speakers having a fre- 
quency rating of 50- 15,000 cycles. They 
are of moderately high efficiency -some- 
where in the 10 -207c range -yet not 
appreciably more efficient than many 
speakers -particularly horn -loaded ones 
-found in the home. The system was 
installed by Edward P. Casey Sound 
Systems of the Bronx, N. Y. 

the existing speaker, to a TV set or 
amplifier. 

For example, if the speaker imped- 
ance is 4 ohms, wind 4 ohms of wire 
around the pickup area and connect it 
as shown with an 8 -ohm wirewound 
control. The control should be able to 
dissipate half the maximum audio power 
output. 

The control acts as a fader and feeds 
all the signal to either the loop or 
speaker, or divides it between them. 

Fig. 5 shows a typical installation 
for a two -loop arrangement with the 
loops in series. The same idea is ex- 
tended to multi -story buildings. This 
arrangement gives a more than ade- 
quately uniform inductive signal. The 
current must be flowing in the same 
direction in both coils at any instant. 
To connect the coils in parallel, be sure 
both start ends of the wire are con- 
nected together. END 

Reference 
Ray Zuck, "Audio Induction Paging System," 

Electronics, page 178, February, 1957. 
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ADIO enthusiasts generally agree 
that the power amplifier 
largely determines the audio 
quality of an audio system. 

Of course, other components can also 
limit quality. But a good amplifier can 
make a mediocre speaker sound quite 
tolerable, while the best speaker will 
lose its virtues when connected to a 
deficient amplifier. Among "good" am- 
plifiers there is a world of difference. 
Some sound smoother than others; 
some display muffled or muddy highs, 
and some break up in bass passages 
where an extra burst of reserve power 
is needed. This is true even of ampli- 
fiers with more or less identical specifi- 
cations, including the power rating. 

For several reasons, specifications 
alone do not disclose an amplifier's 
actual audio qualities. Amplifier specifi- 
cations are not standardized and there- 
fore do not permit an accurate com- 
parison of quality. Often an amplifier 
will excel in some particular category, 
and this is featured in large type as a 
spellbinder. Consider harmonic dis- 
tortion, for example. A figure of, say, 
1% total harmonic distortion will be 
quoted, without stating whether the 
principal harmonic is third, fifth or 
seventh. It is well known that the 
seventh harmonic forms an unpleasant 
discord, while third and fifth harmonics 
produce only a coloration of the original 
sound. 

The quantities that enter into meas- 
ured specifications are all taken by 
steady -state sine- or square -wave ex- 
citation. But sound is not a steady -state 
phenomena. It is ever -changing in wave- 

" form, periodicity and intensity -it is 
transient in nature. The power ampli- 
fier must be able to handle the more 
difficult requirement of providing a 
burst of power, as in a kettle -drum 
passage, without noticeably disturbing 

* Acro Products Co., Philadelphia, Pa. 
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AMPLIFIERS 

Part I -A good feedback amplifier 
must be stable.... Here are some 
ways of reaching this goal 

By HERBERT I. KEROES * 

the quality of a higher -pitched instru- 
ment, such as a flute, played in the 
same passage. 

Finally, specifications are determined 
by laboratory measurements which do 
not realistically represent the condi- 
tions of actual use. One example is in 
the presentation of data taken using a 
rated resistive output load. Speakers 
are usually resistive over only a rela- 
tively narrow band of frequencies 
within tlrieir range, and at all other 
frequencies produce a reactive imped- 
ance several times nominal value. This 
causes an impedance mismatch which 
may increase distortion considerably. 
The amount of increase depends upon 
the output stage circuit, and it is well 
known that triode and Ultra- Linear' 
output stages produce less mismatch 
distortion than pentodes and tetrodes s 

So the specifications of an amplifier 
do not necessarily disclose its audio 
qualities and should be used only as a 
guide. An amplifier of good quality 
usually has excellent specifications. 
However, another amplifier having the 
same excellent specifications may pro- 
duce inferior sound. 

Feedback and stability 
If an amplifier has reasonably good 

frequency response, low IM and har- 
monic distortion, and good square -wave 
response at 30 and 10,000 cycles, it is 
appropriate to look into how well these 
specifications are maintained under 
transient operating conditions. This is 
perhaps the crux of the problem. 

We can then attribute any departure 
from steady -state performance, pro- 
voked by transient input signals, to 
instability in the amplifier circuit, and 
the general condition may be termed 
transient instability. Sometimes, the 

1 US Pat. No. 2,710,312, assigned to Keroes 
Enterprises 

= F. Langford -Smith and A. R. Chesterman, 
"Ultra- Linear Amplifiers," Radiotronica, May, 
June, July, 1955. 

term syllabic distortion or instability 
has also been applied to the condition 
and is particularly appropriate since 
it gives an apt description of the here - 
and -gone quality of transients. 

Both feedback and nonfeedback am- 
plifiers can be unstable, each for differ- 
ent reasons, and the two types of in- 
stability can occur simultaneously in 
the same amplifier. One type of in- 
stability not caused by feedback is 
due to shifts of plate and grid poten- 
tials within the various amplifier stages. 
Amplifiers using class -AB output stages 
are particularly susceptible to this 
condition, since the large change in 
plate current causes a variation in 
power supply voltage due to the regula- 
tion of the supply. The plate voltages 
feeding the early stages are progres- 
sively decoupled, and in each voltage 
feed line there is a certain storage 
capacity in the electrolytic capacitors 
which tends to maintain the plate 
potentials for a limited time. 

If the voltage suddenly drops in a 
plate feed line which, for example, is 
decoupled by 33,000 ohms and 20 µf, 
the voltage at the base of the plate 
resistor will drop by 63% of the total 
in 0.66 second. Cathode bias voltages 
are also bypassed by electrolytics, but 
generally have a different storage 
factor than the lines feeding the plates. 
Plate and grid voltages can therefore 
drift away from the optimum operating 
point, producing distortion. The condi- 
tion is particularly troublesome in 
direct- coupled stages, since a small 
percentage change in plate voltage can 
produce a large- percentage change in 
grid bias of the following stage. 

The remedy for instability of this 
type lies in using power supplies with 
good voltage regulation, decoupling 
networks with similar time constants, 
and voltage amplifier tubes operated 
at a mean optimum operating point. 
It is interesting to note that some of 
the partiality shown to high -power 
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amplifiers may be due to sensitivity of 
the listener to the type of distortion 
described, since a high -power amplifier 
may just loaf along at listening levels 
that would set up large voltage varia- 
tions in one of moderate power. Tran- 
sient distortion is most likely to occur 
on overload, which presents the same 
problem in reverse -designing the de- 
coupling networks for fast overload 
recovery. 

Instability caused by feedback is a 
much more complex situation. Oscilla- 
tion within the amplifier circuit is the 
general condition and may range from 
continuous oscillation, with the ampli- 
fier circuit completely disabled, to a 
less serious condition of excessive 
square -wave ringing. The oscillation 
may be ultrasonic or subsonic, and, 
therefore inaudible but representing a 
useless expenditure of power and de- 
tracting from the amount converted 
into useful sound. The fidelity of square - 
wave response may be affected in other 
ways, thus introducing factors which 
influence transient response. 

Less distortion through feedback 

All modern audio amplifiers use in- 
verse feedback to minimize IM and 
harmonic distortion. Feedback has 
often been looked upon as the panacea 
for correcting all amplifier ills. When 
indiscriminately applied, it often fails 
to provide the expected results. For 
example, it will not correct distortion 
produced by an output transformer 
deficient in iron. However, it will 
linearize a nonlinear element such as 
tube transconductance, when the devia- 
tion from linearity is not too great or 
abrupt. 

Inverse feedback is most intelligently 
applied when it is used to improve the 
characteristics of a good amplifier. In 
fact, the better the circuit is without 
feedback, the greater seems to be 
the reward. An additional benefit is 
obtained when inherent defects can be 
corrected within the circuit. One good 
example of this is the Ultra- Linear 
output stage. At equal output levels, the 
popular EL -34 in Ultra- Linear opera- 
tion produces one -third as much dis- 
tortion as when pentode- connected. At 
a fixed amount of feedback, say 15 db, 
total amplifier distortion is reduced by 
15 db. However, to get the same max- 
imum distortion figure, the amount of 
feedback for an Ultra- Linear amplifier 
can be 10 db less than required for a 
circuit with a pentode output stage. 

There are many ways to apply nega- 
tive feedback to a power amplifier. 
Early in feedback -amplifier evolution, 
negative feedback was fed from plate 
to grid of the output stage. Since the 
voltage gain of the power stage was 
small, the amount of feedback was 
limited. More grid drive had to be used 
and, consequently, more distortion was 
produced by the driver stage. These 
disadvantages soon outweighed the 
advantages, and only a small improve- 
ment was effected by this scheme. 

It was soon recognized that feedback 
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could be carried over both output and 
driver stages, thus relieving the driver 
of the burden of supplying excessive 
voltage, making possible an increased 
amount of feedback. This was later 
brought to the ultimate stage of 
development by taking feedback over 
the complete amplifier circuit encom- 
passing all stages, including the output 
transformer. However, this is not with- 
out an important disadvantage. As the 
number of stages is increased, circuit 
stability becomes more of a problem, 
and in multistage amplifiers design 
must be carried out with extreme care 
to prevent the circuit from breaking 
into oscillation. 

Practically all modern amplifiers fol- 
low the design in which feedback is 
taken in a single loop from the output 
winding of the output transformer to 
the input stage. The number of stages 
used is usually either two or three - 
the Williamson arrangement using 
four being an exception. The amount 
of feedback may be 12 or 14 db for 
the two -stage arrangements, and 20 to 
26 db for three -stage amplifiers. The 
amount of feedback used is a compro- 
mise between maximum distortion, 
desired sensitivity and the circuit's 
basic stability. As the amount of feed- 
back over an amplifier circuit is in- 
creased, at a certain value the circuit 
will break into continuous oscillation. 
The db difference between this value 
and the actual value of feedback used 
is often referred to as the amplifier's 
stability margin. 

The instability point of an amplifier 
is not as abrupt as the condition of 
oscillation or no oscillation would lead 
one to believe, since other effects occur 
at feedback values between the nominal 
and absolute amounts. As feedback is 
increased, the amount of square -wave 
ringing also increases. Just before the 
circuit spills over, the amount of ring- 
ing may exceed the height of the 
square wave. Also, it is common prac- 
tice to conduct amplifier tests on resis- 
tive loads equal to the nominal rated 
speaker impedance. Speakers do not 
represent a pure resistive load, and an 
amplifier that is completely stable on a 
resistive load may spill over on a 
speaker load. This is particularly likely 
with the capacitive load reflected by an 
electrostatic speaker or a two -wire 
speaker distribution system, and few 
feedback amplifiers remain really sta- 
ble under such conditions. There are 
other aspects of performance which 
have a direct relationship to feedback 
stability which we will discuss present- 
ly but, at this point, it is sufficient to 
observe that an amplifier of inferior 
stability will manifest itself by the 
way it sounds. 

Feedback design 

Methods available to the feedback - 
amplifier designer allow a specific 
design to be carried out in a straight- 
forward manner with accurate results. 
These are based on the fundamental 
feedback relationship which expresses 

the gain of a feedback amplifier as: 

A AA0B where A is the gain 

with feedback, A. the gain without 
feedback, and B the fraction of output 
voltage returned to the amplifier's in- 
put. A B is the voltage gain looking 
into the amplifier's feedback loop and 
is called the loop gain. All quantities 
are vectors and have a phase angle. 
Therefore, it is possible for the denom- 

inator of the fraction to be- 
1 I AoB 

come zero (when A B is equal to -1) . 

When this occurs, the amplifier 
oscillates, since the gain with feed- 
back becomes infinite. Hence, a fead- 
back amplifier is stable if loop gain 
A0B never becomes -1 or less at any 
real frequency. Note however, that this 
places no restriction on the loop gain 
becoming -1 at a frequency other than 
real. Such frequencies exist mathemat- 
ically as an imaginary or a conjugate 
complex frequency -the real part being 
a real frequency, and the imaginary 
part a damped exponential wave. This 
describes a typical transient wave 
which may be made up of the sum of 
many such quantities. A single square 
wave may be expressed in this form 
and is certain to contain a quantity 
close to an imaginary frequency at 
which A0B becomes -1. 

If the imaginary component pre- 
dominates, it is a damped exponential 
wave imposed on top of the square 
wave and, if small, the wave retains a 
smooth appearance. If large, the lead- 
ing edge will show a spike. If the real 
quantity is dominant, an exponentially 
damped oscillation occurs, and the 
square wave exhibits ringing. At a 
particular mixture of real and imag- 
inary frequencies, oscillation disappears 
and the top of the wave takes on an 
appearance of a small rise followed by 
a gradual exponential decay. This is 
called critical damping and represents 
a desirable compromise. However, the 
closer A0B is to -1 at real frequencies, 
the greater the amount of ringing. 
Hence, an amplifier circuit may be 
analyzed for stability at real fre- 
quencies and an amount of feedback 
may be used below the maximum allow- 
able at which oscillation occurs. The 
feedback range over which the amplifier 
rings falls within the area of the sta- 
bility margin which was defined as the 
decibel difference between the actual 
amount of feedback used and that 
which produces continuous oscillation. 

No standard value of stability margin 
that will assure critical damping of a 
square wave has thus far been deter- 
mined. Some authorities feel that 6 -12 
db is sufficient. With this much feed- 
back, the square wave may exhibit a 
small amount of ringing, say 5% or 
less. This analysis is usually conducted 
on a resistive load, and performance 
on a speaker load can be very much 
different. This leads us to point 2: 

Perfection in performance depends 
upon achieving a maximum amount of 
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stability margin by design methods 
which rely on analysis at real fre- 
quenr' 

Nyquist diagrams 
The stability of a feedback amplifier 

may be analytically determined with a 
Nyquist diagram.' This is nothing more 
than a polar plot of loop gain A B 
taken over all frequencies from zero 
to infinity. A typical Nyquist diagram 
is shown in Fig. 1 -a, and it is seen that 
it is the locus of the loop gain OA 
expressed as a vector. It was first 
demonstrated by Nyquist that, if the 
plot encloses the point located at -1, 
the amplifier will oscillate. Several types 
of Nyquist diagrams are interesting 
and of practical interest. They describe 
certain anomalies in the performance 
of feedback amplifiers which have not 
been fully explained. 

Fig. 1 shows five possible Nyquist 
diagrams. In the interest of clarity, 
only half diagrams are shown, and are 
typical for the frequency range from 
the midband of the amplifier to either 
zero or infinite frequency. The diagram 
from mid -band to zero frequency is 
usually not similar in appearance to 
that taken to infinite frequency, and 
each half of the diagram must be con- 
sidered separately. Fig. 1 -a encloses 
-1 and the amplifier oscillates. Oscil- 
lation could be stopped by reducing 
the amount of feedback. This would, in 
effect, shrink the diagram and place 
-1 outside of it. 

Fig. 1 -b is of significant interest, 
since it describes a type of conditional 
stability called Nyquist stability. Note 
that -1 is not enclosed and the circuit 
is, in fact, stable. However, if the cir- 
cuit loses gain or if the amount of 
feedback is reduced, the amplifier will 
break into continuous oscillation. Many 
feedback - amplifiers exhibit this condi- 
tion. For example, there is the amplifier 
that "tweeks when it is turned on. In 
this case, circuit gain slowly increases 
as the tubes' heaters warm up. The 
diagram for a small amount of time 
goes through -1 and an audible 
"tweek" is heard. An amplifier with 
this condition is also certain to break 
up on peaks since, at maximum out- 
put, the output tubes clip, reducing the 
circuit's gain. 

A similar situation occurs in a circuit 
that is Nyquist- stable if the output 
wransformer is deficient in iron. Pockets 
of oscillation will be generated on the 
sides of a low- frequency sine wave when 
the amplifier is delivering nearly full 
output. In this instance, the iron in the 
output transformer saturates, which 
again reduces circuit gain, causing 
oscillation. Since the magnetic flux in 
the transformer core is 90° out of 
phase with the output voltage, the 
oscillation appears on the sides of the 
voltage wave. This gives rise to .point 3: 

The Nyquist diagram for a well 

s H. W. Bode, Network Analysis and Feedback 
Amplifier Design, D. Van Nostrand Co. Norman 
H. Crowhurst and George Fletcher Cooper, High 
Fidelity Circuit Design, Gernsback Library, No. 
56 
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Fig. 1- Typical Nyquist diagrams 

for feedback amplifiers. 

-designed feedback amplifier will not be 
of the conditionally stable type. 

At this stage, it is wise to inquire 
what means are available to avoid 
Nyquist stability, what is the best 
shape of Nyquist diagram, and how 
may it be achieved. In Fig. 1 -c oscilla- 
tion is impossible, since no matter how 
large the diagram becomes, -1 will 
never be enclosed. This is a most desir- 
able diagram, since it describes an 
amplifier of infinite stability margin. 
However, it may be achieved only for 
relatively simple circuits. The shape of 
a Nyquist diagram is determined by 
the total phase shift in the amplifier 
circuit caused by the sum of the indi- 
vidual phase shifts of interstage net- 
works and output transformer. 

Fig. 1 -c is typical of a circuit con- 
taining two R -C- coupled stages. Since 
a modern amplifier must contain at 
least two stages, plus an output trans- 
former, it is impossible to obtain a 
diagram of this type. Each additional 
stage adds phase shift, causing the 
Nyquist diagram to depart more and 
more from the optimum shape. Hence, 
we may make point 4. A well designed 
feedback amplifier will contain a min - 
imum number of phase shift networks, 
therefore a minimum number of stages. 
This is carried into practice in the 
design of such amplifiers as the Mul- 
lard circuit which contains three high - 
gain low- phase -shift stages with direct 
coupling between two stages. The low - 
frequency Nyquist diagram has the 
appearance of Fig. 1 -c, since only two 
phase shift networks which have an 
ultimate phase shift of 90° are present, 
the R -C network between driver and 
output stage, and the phase shift 
caused by the primary inductance of 
the output transformer. 

DIAGRAM OF AMPLIFIER 
THAT OSCILLATES 

EXAMPLE OF 
NYQUIST STABILITY 

DIAGRAM FOR 
UNCONDITIONALLY 
STABLE AMPLIFIER 

DIAGRAM TYPICAL OF 

MOST HIGH FIDELITY 
AMPLIFIERS SHOWING 
PHASE MARGIN '. 
a GAIN MARGIN M 

ROTATION OF DIAGRAM 
0 DUE TO CAPACITIVE 
LOAD CAUSES 
OSCILLATION 

AUDIO -HIGH FIDELITY 

Note that it may be possible to 
achieve a Nyquist diagram that 
approximates Fig. 1 -c by staggering 
time constants of interstage networks. 
Hence, if one stage of a three -stage 
configuration can be given a greatly 
extended response, during which inter- 
val the gain of the other two stages is 
gradually attenuated, the amplifier be- 
haves as a two -stage unit, and Fig. 1 -c 
is approximated. In practice, a limited 
amount of improvement can be obtained 
in this manner. Design may call for 
staggering the time constants of inter - 
stage networks, extending the gain of 
one stage by video techniques or trad- 
ing the gain of one stage for increased 
bandwidth. Also, at low frequencies, 
direct coupling or partial direct cou- 
pling may be used. 

Fig. 1 -d shows a Nyquist diagram 
for a stable amplifier. Note that the 
curve cuts away from -1 at a fairly 
constant distance. This distance is re- 
lated to the circuit's stability margin. 
Hence, if it crosses the negative real 
axis at -0.5, the amplifier has a sta- 
bility margin of 6 db. There is a 
definite design method to achieve this 
type of Nyquist diagram, desirable 
because it produces results which pre- 
dict amplifier performance quite well. 

The best known method is that of 
Bode' This depends on the interrela- 
tionship between phase shift and the 
normal response curve of an amplifier 
without feedback. The response curve is 
shaped to fit the requirements imposed 
by the preferred Nyquist diagram. The 
response curve may be shaped by a 
variety of methods which include those 
mentioned -extending response, stag- 
gering interstages, etc. 

One additional method is given. The 
practice of introducing shunt equaliza- 
tion networks between stages reduces 
maximum bandwidth but makes it 
possible to maintain more uniform 
feedback over the useful band and 
shape the Nyquist diagram to obtain 
maximum stability margin. The shunt 
networks introduce a plateau in the 
response curve outside the useful band, 
causing a phase reversal. These net- 
works, also called step networks, are 
used in both the Williamson and Mul- 
lard circuits to obtain additional stabil- 
ity. We may then observe point 5: 

It is desirable to obtain maximum 
feedback stability by making use of the 
methods of Bode to achieve an idealized 
Nyquist diagram of the type shown in 
Fig. 1 -d. 

All too often step networks are 
introduced on a hit -or -miss basis, and 
best results are not achieved. The 
introduction of these networks should 
be carried out to obtain a Nyquist 
diagram of ideal form.' 

Now that we've covered the theory, 
next month we can go further and 
show just how the steps described in 
this article are actually used in a 
quality hi -fi power amplifier on the 
market today. TO BE CONTINUED 

° C. G. Mayo and S. W. Head, "The Impedance 
Concept," Wireless Engineer (London, England), 
April, May, 1956. 
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a BOX 
By P. G. A 

TODAY, many hi -fi enthusiasts are 
designing their own speaker cab- 
inets. Can this be done success- 
fully by rule -of -thumb methods at 

home? 
This is one of those questions a 

straight "yes" or "no" does not answer. 
Just what do you really mean when you 
say "successfully "? From the ideal- 
ist's point of view "successfully" might 
mean that the cabinet design should 
make the speaker, even if a poor qual- 
ity, inexpensive unit, sound 100% per- 
fect, with a level response curve and 
perfect transient performance. If that 
is your criterion I would say the answer 
is definitely "no ". But if your criterion 
of success is that the sound should be 
considerably better than that from your 
neighbor's so- called hi fi, I think you 
will be reasonably successful, if you 
avoid major acoustic blunders. 

If an ordinary moving -coil speaker 
is used without any baffle or cabinet, the 
lower frequencies are not radiated 
properly because the air particles 
simply flow around the edge of the cone 
from front to back and vice versa, and 
do not drive the air in the way neces- 
sary to set up a sound wave efficiently. 
This kind of short circuiting must be 
stopped or "baffled" in some way. The 
baffle, cabinet or enclosure (to use the 
present fashionable term) is used 
specifically to prevent such air flow 
around the edge of the cone. If a small 
flat baffle is used, flow still takes place 
around its edge. With a small baffle 
such flow is less than that around the 
edge of the cone when no baffle is 
present, but it takes a very large flat 
baffle to be really effective 
and prevent losses at the 
lowest frequencies. Such 
large baffles are cumber- 
some and difficult to dis- 
guise. 

The so- called infinite 
baffle with the speaker 
mounted in a hole in the 
wall is the extreme case in 
which flow around the edge 
of the baffle is prevented 
completely (see Fig. 1). 
However, some people do 
not like making holes in the 
walls of their houses and 
besides, if someone slams 
the door, a delicate speaker may be 
injured! 

The obvious way to prevent flow of 

for your speaker 

. H. VOIGT 

air from the front of the cone to the 
back and vice versa is of course to 
enclose the back completely, leading to 
the box baffle, forerunner of most 
present -day cabinets or enclosures. 

While the box baffle succeeds in pre- 
venting the flow and might therefore be 
expected to be the ideal answer, en- 
closing the back of the speaker intro- 
duces a new complication. There is air 
in the box which encloses the back of 
the speaker. Therefore, if the speaker 
cone moves backward, that air is com- 
pressed; when the cone moves for- 
ward, the air expands a little. The 
compression and expansion produce 
tiny changes of temperature which we 
need not worry about at present, but 
we do have to worry about the changes 
of pressure. The air in the box acts as 
a cushion which stiffens the whole 
system. This raises the cone's effective 
resonant frequency and diminishes its 
excursion at the lowest audio frequen- 
cies. 

If the pressure changes caused by 
this cushion are negligible, relative to 
other pressures involved, we do not 
have to worry about their effect. That, 
however, usually requires a large - 
volume cabinet. The pressure change 
produced by a given cone excursion 
depends on the amount of the excur- 
sion, the projected area of the cone and 
the volume of the air cushion. The 
greater this volume, the smaller the 
pressure change due to a given cone 
excursion. 

Cabinet size 
When considering dimensions for a 

The best speaker 
enclosure is the one 
built around the 
particular speaker 
you intend to use. 
Follow the hints to 
good speaker design 
and end up with a 
better speaker system 

Fig. 1- Mounting the speaker in one 
wall of a room puts it in an infinite 

baffle. 

inches really relates to the "basket" 
holding the cone. The cone's base may 
have only a 10 -inch diameter, so allow- 
ing for the fact that part of the sur- 
round is moving as well and ignoring 
minor corrections, the project area 
is about 75 to 80 square inches. 

On the other hand, if you have a 
6 -inch speaker, with a cone perhaps 5 

inches in diameter, the projected area 
is much less, possibly only 20 square 
inches. Therefore, the little cone has 
to move four times as far as the big 
one to produce the same compression 
in the air cushion. That air- cushion 
pressure then reacts on the cone (of 
only one -quarter the area) so the actual 

force exerted on the smaller 
cone by the cushion com- 
pression is only about one 
quarter that which would 
have occurred with the 12- 
inch speaker. Since the small 
cone is probably stiffer to 
start with, and has to be 
displaced four times as far, 
the cushion pressure is rela- 
tively negligible compared 
with the other forces. There- 
fore, with a small cone, a 
smaller cabinet can be used. 
So the first thing to bear in 
mind when designing is 
simple. Do not restrict the 

speaker cone's freedom of motion by 
making the box too small in comparison 
with the actual speaker with which the 

P. G. A. H. Voigt is known as the dean of speaker and 
speaker -enclosure design engineers. A pioneer in the field 
of electrical recording, he turned his attention to speak- 
ers in the early '30's and is credited with the invention of 
the "whizzer" cone (Hartley, RADIO- ELECTRONICS, 
March 1954). His "fabulous PM -2 driver" (Augspurger, 
RADIO- ELECTRONICS, May, 1955) and back -loaded 
horn, marketed by Lowther, established a standard when 
first introduced in Britain. Mr. Voigt, now in semi- 
retirement in Canada, has consented to write us a series 
of articles on speaker enclosures. 
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cabinet, remember that the area of the 
cone is involved in the relationship. 
If you have a 12 -inch speaker, the 12 
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box is going to be used. 
Building materials 

That is not the only rule. In practice, 
things are rarely as simple as they 
seem at the beginning. For example, 
when you speak of a box, just what do 
you mean? Groceries are delivered in a 
cardboard box which might be big 
enough to put over the back of the 
speaker. But if you do that and play 
a record and put your hand on the side 
of the box you will find that at certain 
frequencies the side vibrates violently. 
Now, when the box side is vibrating, it 
acts as a supplementary speaker. Addi- 
tionally, since the inner surface of that 
side is vibrating too, the air cushion 
is affected and reacts to some extent 
on the speaker itself. 

Laboratory measurements show that 
under certain conditions the vibrating 
side of the box may be vibrating in just 
such a way that the sound which the 
box is supposed to be baffling is actually 
being helped to take short cuts at a 
particular frequency. So it is desirable 
to make the box of good healthy stuff, 
which, if it vibrates at all, will vibrate 
very little. 

Rigid construction and internal brac- 
ing help to minimize vibration. Differ- 
ent materials also vary in their live - 
ness. This concept of liveness in en- 
closure materials is most easily under- 
stood if we regard the enclosure as 
some kind of system that might vibrate 
if tapped. A church bell which is 
tapped vibrates on its specific resonant 
note for a second or more, but a piece 
of soft putty of the same shape will 
not ring at all. The deader the material, 
the less likely it is to ring and thus 
build up vibration at any frequency. 

For practical reasons, plywood is 
generally used. Alternatives are de- 
vised from time to time for the build- 
ing industry. By tapping these with 
your knuckles and listening you can 
soon learn how to judge their relative 
deadness or liveness. A dead -sounding 
material could be a very useful alter- 
native to plywood. The tapping test 
serves another purpose too. If the note 
produced is high up the seal.. it shows 
that the material is fairly rigid, while 
another material of the same dimen- 
sions which makes a low -toned note is 
probably less stiff. Since a good cabinet 
should be stiff and nonresonant, the 
higher- toned, deader material is pref- 
erable. 

If these considerations covered the 
whole subject, cabinet design would be 
easy. It would just be a matter of learn- 
ing how much space the lady of the 
house is prepared to allocate to the 
enclosure, and then making a box to 
those dimensions out of a fairly 
nonresonant material. Unfortunately 
things are not that simple. The trouble 
is that the air in the cabinet is not just 
a simple cushion behaving in a very 
dead manner and allowing itself to be 
compressed or extended by the cone's 
motion. 

The velocity of sound in air is about 
1,130 feet per second, so if the cone 
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Fig. 2 - Stretched string shows vibra- 

tion nodes. 
moves, any air in the box which is 2 
feet 3 inches away from the nearest 
part of the cone does not "know" any- 
thing about that movement until 1/500 
second or so later. To make things 
clear,iet us think in terms of a pres- 
sure wave; that is, assume the cone is 
moving inward during the 1/500 sec- 
ond in which the pressure wave is 
traveling to the part of the cabinet 
which is 2 feet 3 inches away. The 
pressure immediately behind the cone 
during that time is greater than it 
would have been if the compression 
had spread instantly to all parts of the 
cabinet and been distributed evenly. 

Sound reflections 
Suppose there is a boundary surface 

in the cabinet at this 2 -foot 3 -inch 
distance. The pressure wave, after 
meeting that surface, is reflected and 
so, another 1/500 second later, the re- 
flected wave gets back to the back of 
the cone. A pressure wave from the 
back of the cone is thus partly re- 
turned, from the surface 2 feet 3 inches 
away, 1/250 second later. Any cabinet 
naturally has internal surfaces, and 
these, each at their various distances, 
contribute to the reflections inside. So 
inside the cabinet, a complicated pat- 
tern of primary reflections can be 
built up. These affect cone motion to 
some extent and in so far as they affect 
it, they are putting into the sound 
radiated from the front of the cone 
something which the amplifier is not 
supplying to the speaker. Unfortunate- 
ly that is not all, for the reflections 
do not stop when they reach the back of 
the cone. The part of the reflected 
energy which is not absorbed at the 
speaker goes on bouncing about inside 
the box and, though some of the energy 
is absorbed at each reflection, quite a 
complicated condition is usually set up. 

The cone, on any kind of sustained 
note, is moving alternately in and out. 
Since the rarefactions reflect in the 
same way as the compressions, the 
complications inside the box involve a 
mixture of compressions and rarefac- 
tions. If things can be $o arranged that 
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at any one moment the rarefactions 
meeting the back of the cone are 
equivalent to the compressions, the 
two cancel out and the cone is not 
affected. That would be a happy state 
indeed! 

If we have an ordinary box, however -a rectangular one-at certain fre- 
quencies waves tend to build up between 
any pair of parallel surfaces. It is then 
very unlikely that the conditions for 
such cancellation would occur. More 
probably, air resonance inside the box 
will cause a wave buildup in one or 
more directions. Such a buildup, by 
acting on the back of the cone, affects 
its vibration much more than the pri- 
mary reflection alone, and this affects 
the sound radiated from the cone face. 
Bad conditions occur if the sound 
buildup between one pair of surfaces 
is at the same frequency as the buildup 
between another pair of surfaces. The 
worst case occurs when buildup be- 
tween all three pairs of parallel sur- 
faces happens at the same frequency. 
Damping and other internal complica- 
tions help diminish the trouble, but it 
is difficult to avoid all buildup between 
parallel surfaces. 

If it is not possible to catch a trouble 
and strangle it at birth, the next best 
thing is to prevent it from becoming 
serious. Here, the trouble can be kept 
down by making sure, when designing, 
to arrange matters in such a way that 
the buildup frequency between one pair 
of surfaces does not coincide with that 
between other pairs. 
The stretched string 

To see how this can be done, let us 
take a moment to examine the standard 
textbook diagrams which show the 
vibration modes of a stretched string. 
Fig. 2 shows a string vibrating between 
fixed points in modes which include 1, 
2, 3 and 4 half -wavelengths. 

The wavelength is different in each 
case. Fig. 2 -a with its two nodes 
(points where there is no motion) has 
the longest wavelength. In Fig. 2 -b with 
its three nodes, the wavelength corre- 
sponds exactly to the distance between 
the fixed ends. In Fig. 2 -d with its five 
nodes, two wavelengths fit into that 
distance. As the wavelengths become 
shorter and the number of nodes in- 
creases, each individual half -wave- 
length becomes less important. 

In a stretched string the vibration 
corresponds to a lateral displacement. 
The stationary wave set up in an air 
column between two reflecting surfaces 
produces a longitudinal vibration of the 
air particles. At the nodes, however, 
there is no motion. When there are only 
two nodes, each situated at one of the 
two boundary surfaces, it is easy tò 
see why there is no motion. When there 
are more, however, this is not as clear. 

A stationary wave occurs when a 
wave traveling in one direction is 
reversed by reflection and the reflected 
wave interferes with the incident wave. 
Two equal waves in opposite directions 
are the exact equivalent. At the reflec- 
tion points and also at intervals of 
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half a wavelength the motions of the 
two waves cancel exactly and produce 
the nodes. In the case of the air column, 
it is at these motion nodes that the 
maximum pressure builds up. Midway 
between them, where the particle mo- 
tion builds up to a maximum, it is the 
pressures which cancel. 

With the air column, just as with the 
stretched string, the lowest buildup 
frequency is such that the distance 
between the two parallel surfaces 
where the nodes form corresponds to 
a half -wavelength. If, in a rectangular 
cabinet, the height, width and depth 
are suitably related, it is possible to 
ensure that the several buildup fre- 
quencies do not coincide. 

Nodes and cabinet dimensions 
When working out suitable trial 

dimensions, remember if the speaker 
is located on the vertical center line, 
its position is midway between the two 
sides. It may also be midway between 
the top and bottom, but it is not midway 
between the front and back. 

Before going into the details of the 
difference between the front -to -back 
wave and the others, it should already 
be obvious that making a speaker cabi- 
net as wide as it is high, and mounting 
the speaker right in the center, would 
be a mistake, because buildup due to 
lateral reflections then occur at the 
same frequency as buildup due to the 
vertical reflections. Such combined 
buildup is far more objectionable than 
if buildup frequencies are staggered to 
occur at two distinct frequencies. The 
trouble from each is then less marked. 

If we consider a cabinet 20 inches 
wide, the lowest- frequency standing 
wave which can be set up in the lateral 
direction has a half -wavelength of 20 
inches. That half -wavelength standing 
wave has only two velocity nodes, and 
they occur at the two side surfaces. At 
those nodes, the pressure due to the 
standing wave builds up to maximum, 
but the air particle velocity is zero. 
Midway between them, on the cabinet's 
vertical center plane, is the region of 
minimum pressure and maximum air 
velocity due to that standing wave. 
Since it is pressure which affects the 
back of the diaphragm, that particular 
standing wave is not troublesome (see 
Fig. 3 -a). The lateral standing wave 
likely to cause the most trouble is the 
one in which the 20 inches between the 
two sides corresponds to a full wave- 
length. That standing wave has a node 
on the cabinet's center plane, and that 
velocity node with its pressure peak is 
directly behind the cone. So, the trouble 
frequency due to the lateral standing 
Wave is the one which corresponds to 
a half -wavelength of 10 inches. 

If the cabinet is 32 inches high, we 
can use the same argument to show 
that it is the frequency which corre- 
sponds to a half -wavelength of 16 
inches which excites the vertical stand- 
ing wave with a node at the mid -level 
as well as at the top and bottom (see 
Fig. 3 -b). The two frequencies corre- 
sponding to half -wavelengths of 10 and 
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Fig. 3 - Pressure peaks (velocity 
nodes) inside the cabinet: a -20- 
inch full wavelength produces 
peaks at both sides of this en- 
closure; b -a half -wavelength of 
16 inches gives you pressure peaks 
at top, bottom and middle; e - 
121h-inch half -wavelength produces 
an undesirable pressure peak at rear 
of speaker and back of cabinet. 
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16 inches certainly do not coincide, so 
we would have two small and separate 
packets of trouble at different fre- 
quencies rather than one concentrated 
one. 

With the back -to -front standing 
wave, we run into trouble when a pres- 
sure maximum (velocity node) is at 
the back of the diaphragm (see Fig. 
3 -c). The danger frequency is that at 
which one half -wavelength corresponds 
to the distance between back and front. 
If we make this 12% inches, we will 
have staggered the three main trouble 
half -wavelengths to 10, 12% and 16 
inches. Since we are dealing with the 
air inside the cabinet, the dimensions 
discussed so far should, strictly speak- 
ing, be the inside dimensions, but the 
point to get home at this stage is the 
relationship between the several di-. 
mensions. 

A cabinet whose external dimensions 
are 32 inches high, 20 inches wide and 
12% inches front to back looks well 
balanced and would have an internal 
volume of about 3 to 4 cubic feet. If 
the center of the speaker opening is 
above the mid -height, appearance is 
improved. Unfortunately, the best 
height for appearance of a simple box 
baffle such as we are discussing is 
undesirable acoustically. 

It is possible to set up a vertical 
standing wave with three half -wave- 
lengths in the vertical 32 -inch dimen- 
sion. In this mode of vibration there 
are four nodes spaced about 101/2 inches 
apart. If the speaker is mounted 12 
inches down from the top, this par- 
ticular vertical standing wave could be 
excited, for the center of the speaker 
would then be close to the node, which 
occurs about 10% inches down from 
the top. Therefore, it would be better 
to have the speaker mounted lower and 
only about 2 inches above the mid - 
height. Then it is reasonably clear of 
that particular node and that particu- 
lar vertical standing wave, which is 
especially objectionable because its 
half -wavelength almost coincides with 
the 10 -inch transverse one, would not 
be set up. If the front of the cabinet is 
covered with sound- transmitting ma- 
terial, the position of the speaker open- 

Fig. 4 - One 
way of bracing 
cabinet sides to 
lower resonant 

frequency. 

ing will not show. 
Such a cabinet should be suitable for 

.use with an 8- or 10 -inch speaker and, 
if it is decorated to match the rest of 
the furniture in the room, it would 
probably be accepted by the lady in 
charge of domestic affairs. Speakers, 
12- and 15 -inch, unless very stiff, de- 
serve a bigger volume. This also holds 
true for some 10 -inch speakers with 
very free cones. A cabinet whose top, 
bottom and sides are only 121/2 inches 
wide has considerable inherent rigidity 
if 3/4 -inch or thicker wood is used. 
However, unsupported front and back 
surfaces can be expected to vibrate 
violently at some frequency in the 
lower part of the scale. Such vibration 
can be diminished by cross -bracing and 
other reinforcement. 

Bracing fo lower cabinet resonance 
A simple method is shown in Fig. 4. 

It consists of fastening a piece of 2 x 
2 -inch wood firmly to the inside of the 
front face just below the speaker open- 
ing. To the upper side of that piece 
attach two cross -struts whose length 
corresponds to the cabinet's internal 
front -to -back dimension. Above the 
back ends of those cross -struts attach 
another 2 x 2 -inch reinforcement. The 
rear surface of this reinforcing strut 
should be flush with the rear of the 
sides. When the back panel is fixed, it is 
fixed around its edge, and also to the 
second reinforcement. These two rein- 
forcing pieces together with the cross - 
struts stiffen up front and rear sur- 
faces considerably. Of course, addi- 
tional stiffening can be added. 

Do not paint or varnish the inside 
of the cabinet as this prevents sound 
absorption by the pores of the wood. 
Ideally, internal sound should be effec- 
tively absorbed or damped out so un- 
wanted stationary waves inside the 
cabinet cannot build up and the possi- 
bility of their affecting the external 
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nd becomes negligible. For this 
son, a layer of sound -absorbing ma- 
al on the inside walls is usually 
t mmended. It is at about speaker 
:ht that such material on the rear 

sides will be most effective. 
he air cushion elasticity is in 
allel with the cone support elas- 
y. If there is air damping inside, 
also damps the air -cushion elas- 

y, and the cone resonance, modified 
he air cushion, becomes less marked. 
rnal damping can thus have a 
ct effect on the external sound. 
hen fixing the back in place, do 
glue it permanently into position. 
day, access to the speaker will be 

ssary, so fix the back with screws. 
s not necessary for the joint to be 
pletely airtight, but it is necessary 
, when tapped, the whole sounds 

and not buzzy or cracked. A buzz 
cates that two parts are in contact 
not firmly together. Test for this 
re fitting the back on. A poor joint 
h produces a buzz must be traced 
put right. Being too economical 
glue or screws can give plenty of 

ble later. Test again after fitting 
back. Soft packing between the 
and the cabinet and the reinforce - 

t should prevent a buzz caused by 
ation between the back and the 

e final test is the ear test. Some 
peo'le are concerned with organ pedal 
tons, some with the clarity or edginess 
of cymbals and triangles. But the real 
test of a speaker system is male speech. 
If hat sounds boxy, boomy or un- 
nat ral in any way, something is wrong 
som where. It may be in the studio or 
the mike, but if the same kind of un- 
nat ralness persists on all program 
sou ces the trouble is usually in the 
spe ker or enclosure. END 
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n stereo discs the two channels 
be right -angle modulations of a 

e groove. 
In the 45/45 system of stereo disc 
ding, the two axes of displacement 
lation are inclined 45° to the disc 

:ce. 
n 45/45 stereo discs, the right -hand 
mation, as viewed by the listener, 

appear as modulation of the 
sidewall of the groove. 

n 45/45 stereo discs, equal in -phase 
ls in the two channels shall 
t in lateral modulation of the 
ve. 
ateral modulation of the stereo 

shall produce equal in -phase acous- 
signals at the speakers. 

I he 45/45 system is recommended 
standard for stereo discs. 
further recommended that: 

he desirable tip radius for repro - 
g stereo discs be 0.5 mil. 
ncluded angle of groove be 90 °. 
he bottom radius of the groove of 
nished record be 0.2 mil maximum. 
ese are the findings of the Engi- 
ng Committee of the RIAA as 
ted in their Bulletin Ea. END 
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Reviewed by 

Chester Santon 
Station WQXR 
New York City STEREO and MONO 

T 
0 do justice to today's stereo discs, the stereo 
pickup cartridge must be selected very care- 

fully. A poor cartridge may result in an out- 
look as warped as the appearance of a few 
early stereo records. The performance of my 
latest magnetic stereo cartridge is superior to 
that of the two previous models used in re- 
viewing discs. Consequently, stereo records 
evaluated in past columns sound better now than 
they did when first reviewed. Separation is im- 
proved. Bass response is firm and clean on rec- 
ords once considered deficient in that respect. 
Highs are sweeter. The absence of peaks in the 
latest cartridge solves previous surface -noise 
problems. One of the better stereo cartridges, 
tone arms and turntables playing today's best 
stereo discs can give stereo tape a run for its 
money on any system. 

VERDI: If Trovafore 
Alberto Erede conducting Chorus of the Maggio 

Musicale Fiorentino and L'Orchestre de la 
Suisse Romande 

London FFSS stereo records (3) OSA -1304 
London's opera releases in stereo carry the 

new medium to heights undreamed of a year 
ago. Stereo really transports us to the opera 
house. The orchestra, spread out in an imaginary 
pit, stands apart from the singers, yet works 
with them to better effect. The stars, Renata 
Tebaldi and Mario del Monaco, shine in a new 
light. Now Manrico's voice in his Act I sere- 
nade preceding his encounter with the Count 
di Luna can be located several yards upstage. 
The famous Anvil Chorus is particularly effec- 
tive on a wide -range system. In every way, 
this album is superior to the earlier monophonic 
version of the same performance. 

GIORDANO: Andrea Chénier 
Gianandrea Gavasxeni conducting Chorus and 

Orchestra of L'Accademia Di Santa Cecilia, 
Rome 

London FFSS stereo records (3) OSA 1303 
This companion operatic stereo release offers 

Tebaldi and Del Monaco in an equally clean - 
sounding recording. The story takes place at the 
time of the French Revolution. A stereo highlight 
is the courtroom scene in Act 3. For the first 
time on records, it is possible to separate the 
shouts of the crowd from the rest of the action 
as Chénier is sentenced to death by the tribunal. 
Exciting days lie ahead for opera fans. Angel's 
first release of onera on stereo tape will be re- 
viewed next month. 
Two for the Show 
Tom and Jerry Vincent, Piano and Hammond 

Organ 
Livingston stereo tape 1101 CX 

(7 inch; playing time. 31 min. $6.95) 
Livingston is releasing tapes at 3.75 ips. 

Supplementing their regular catalog of 7.5 -ips 
tapes, this new CX series offers two tracks on 
open reels. Switching to the slower speed of 
my two -track machine, I played this low- priced 
tape on the system normally used in reviewing 
stereo tapes. Also on hand was the 7.5 version 
of these same show tunes ( Livingston 1101 F, 
$11.95). On a good unit, both reels exhibited 

identical steadiness of speed. The CX had tubby 
bass. The highs, of course, were restricted at the 
3.75 speed when using the present -day two -track 
playback head. This resulted in severe loss of 
stereo effect. Signal -to -noise ratio, however, was 
surprisingly close to that of the 7.5 tape. Under 
these conditions, the new slow -speed tapes are 
adequate fer back ̂ round music. 

Bob and Roy Throw o Stereo Spectacular 
RCA Victor stereo record LSP -1773 

Robert Bollard, formerly with Cook Laborator- 
ies, has joined RCA Victor as producer of stereo 
discs aimed at the 1959 audiophile. One of his 
first assignments rewards us with an amazing 
stereo record. Here are the most fabulous sound 
effects ever captured in a two -channel groove. 
The stereo rifle shots alone are worth the price of 
admission. Also heard are 10 samples of current 
RCA pop stereo releases. Top equipment will 
reveal the care and know -how lavished on this 
album. A more spectacular stereo record did not 
appear on the scene in all of 1958. 

BEETHOVEN: Symphony No. 3 (Eroica) 
Charles Munch conducting Boston Symphony 

Orchestra 
RCA Victor stereo record LSC -2233 

Problems still besetting some domestic stereo 
labels are to be found in RCA symphonic items 
released in October. This recording of the Eroica 
Symphony offers a ray of hope with fairly clean 
sound and passable highs and lows. But the Bos- 
ton Pops Marches in Hi -Fi (LSC -2229) released 
at the same time sounds no better than the first 
RCA stereo record released last spring (Hi -Fi 
Fiedler LSC -2100). The stereo Dvorak Fifth Sym- 
phony with Fritz Reiner and the Chicago Sym- 
phony Orchestra is equally disappointing due to 
distortion. On the other hand, the Fiedler Boston 
Tea Party (LSC -2213) ranks with the industry's 
top items. Very puzzling. 

HANDEL: Organ Concertos Nos. 1 -6 
E. Power Biggs, Organist 
Sir Adrian Boult conducting London Philharmonic 

Orchestra 
Columbia stereo record K2S-602 

With this release of six Handel concertos for 
organ and orchestra, issued for the 1959 Handel 
Bicentennial, Columbia takes a good stride for- 
ward in its stereo process. Rarely have I heard 
such sweet, easy, undistorted projection of stereo 
sound. It closely rivals the best Columbia mono- 
phonic work being done today. The organ used 
was designed and played by Handel. Original 
scores and an orchestra of the size specified by 
Handel are employed. The English church cur- 
rently housing the organ possesses unusually live 
and forthright acoustics. A wonderful stereo 
album. 

Percussion in Hi -Fi 
Ensemble conducted by David Carroll 

Mercury stereo record SR -60003 

This recording of a percussion orchestra ad- 
vances the theoretical perfection date of the 
stereo disc. Distortion is held to the average 
found on the better mono records featuring per- 
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cussion. Exciting highs and lows now identify 
more easily the individual instrument heard 
within a group. The stereo -disc medium passes 
a severe test in this battle of wave -fronts. 
GABRIELI: Processional and Ceremonial Music 
Edmund Appia conducting Choirs and Orchestra 

of Gabrieli Festival 
Vanguard stereo record BGS -5004 

In this unusual release, the vocal pomp and 
splendor of 17th- century Italian music is heard 
in closeup. More than 300 years ago, Giovani 
Gabrieli anticipated our current interest in stereo 
when he composed these works for four organs 
and separated choirs. His experiments in the 
placement of double and triple choruses while 
organist at St. Mark's in Venice provide fasci- 
nating two -channel listening today. Monophonic 
recordings of this music failed to bring out Gabri- 
eli's daring interweaving of sound. Unfortunate- 
ly, no attempt was made to capture cathedral 
acoustics. Surface noise, a shade above normal, 
may cause trouble if your cartridge peaks in that 
region. 

LISZT: Four Hungarian Rhapsodies 
Anatol Fistoulari conducting Vienna Opera 

Orchestra 
Vanguard stereo record SRV- 108 -SD 

Vanguard submits records for review in these 
columns in both monophonic and stereo versions. 
The latest disc in their stereo demonstration 
series tops its mono counterpart. In each case, 
distortion is low. This gypsy music thrives in 
stereo. In the third Rhapsody, woodwind solos 
are centered while the harp and cimbalom- 
easily confused in monophonic days -are heard 
from the left and right, respectively. 

Sounds of the Great Bands 
Glen Gray and Casa Loma Orchestra 

Capitol stereo record SW -1022 
Stereo helps enormously in turning a trick 

seldom accomplished in the past. Famous ar- 
rangements long identified with 12 band leaders 
are revived in an amazing takeoff on the leading 
orchestras of the swing era. Middle -aged fans 
of Dorsey, Miller, Krupa, Thornhill, Herman, 
etc. will have difficulty believing their ears. 
La Belle France 
Carmen Dragon conducting Capitol Symphony 

Orchestra 
Capitol stereo record SP -8427 

Natural stereo breathes fresh life into Carmen 
Dragon's arrangements of favorites representing 
all forms of French musical life. This well- 
balanced record foreshadows the importance of 
good arrangers in the stereo age. 

Die Engelkinder from Tyrol 
The Engel Family 

Voz stereo record ST -VX 25.650 
The parents and seven children of the Engel 

Family are heard in an unusual program of 
Austrian folksongs and music for the Christmas 
season. Recorders and Renaissance string instru- 
ments supply a fresh, innocent background. Ex- 
cellent stereo stems from the exceptional clarity 
of the sound. 

PUCCINI: Madame Butterfly 
Erich Leinsdorf conducting Rome Opera House 

Chorus and Orchestra 
RCA Victor stereo records (3) LSC -6135 

One of the three latest, RCA opera sets is 
available on stereo discs. Coupled with the nor- 
mal advantages of stereophony is a fresh, re- 
studied concept of the opera as a whole. The 
young- sounding voices of Anna Moffo and Cesare 
Valetti are an integral part of this restoration. 
Frequency response more than meets the task 
of conveying the score's atmosphere of fragile 
beauty. 

Favorite Songs of College Days 
Marty Gold Chorus and Orchestra 

Kapp stereo record K- 1102 -S 
Exceptionally quiet surfaces set apart the first 

stereo releases from Kapp Records. Smoothly 
spread stereo and slight addition of echo rejuve- 
nate these already hearty college songs. 

VIVALDI: Four Oboe Concertos 
Alberto Caroldi, Oboe 
Piero Santi conducting Gli Accademici di Milano 

Stereo VOX ST -PL 10.720 
One of the early Vox stereo records (Vivaldi 

Bassoon Concertos) featured the same orchestra 
heard on this record. Comparing these two re- 
leases, issued some five months apart, it is easy 
to trace stereo disc progress achieved by Vox. 
The more recent disc displays the most noticeable 
improvement in the overall sound of the orchestra 
which in all probability was recorded in the same 
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hall. Cleaner bass, robust upper middles and 
more transparent highs are to be found in the 
orchestral sound that supports oboist Alberto 
Ca rold i. 

LISZT: Totentanz 
LISZT: Malediction 
Alfred Brendel, Piano 
Michael Gielen conducting Vienna Symphony 

Orchestra 
Stereo VOX ST -PL 11.030 

Now we're getting somewhere in recordings of 
the piano on stereo discs. Franz Liszt's chilling 
Dance of Death makes quite an entrance upon 
the stereo scene. With two channels sharing the 
burden, crashing piano chords can be properly 
handled on today's best equipment. 

BEETHOVEN: Plano Concerto No. 1 

BACH: Piano Concerto No. 5 
Glenn Gould, Pianist 
Vladimir Golschmann conducting Columbia 

Symphony Orchestra 
Columbia stereo record MS -6017 

The bubbling good spirits of the Beethoven 
concerto come to the surface more easily in 
stereo. In every way a top item. 

Monophonic discs 
Note: Records below are 12 -inch LP and play 

back with RIAA curve unless otherwise indicated. 
Drums on Fire 

World Pacific WP -1247 
Four drummers take turns challenging your 

monophonic equipment in this crisp, meticulously 
engineered disc. The highlight of the album is a 
set of Tabla variations played on the traditional 
two -piece drum of India by Chatur Lal. Different 
and dazzling. 

Swingin' at the Cinema 
Jonah Jones Quartet 

Capitol T -1083 
Perk up your tweeters with today's happiest 

trumpet on records as Jonah Jones bowls over 
a collection of movie tunes with devastatingly 
fresh sound. 

En Avant- Marche 
Band of La Garde Républicaine 

Angel 35507 
French military marches played in the crisp, 

distinctive style of France's leading band. Wide - 
range sound with a different tang. 
BACH: Art of the Fugue 
Arthur Winograd String Orchestra 

M -G -M 2 -E3 
Bach's final work now heard in a new edition 

for string orchestra by Mr. Winograd. Four edi- 
tions of the music preceded the present one. 
Because Bach did not indicate tempo, dynamics 
or instruments to be used, this two -record album 
will interest scholars and musical mathemati- 
cians. The close, intense pickup of strings is 
logical in this case. 

Railroad -A Farewell to Steam 
Hi -Fi Record R 901 

Having heard the monophonic disc, I now want 
to sample the stereo version of this final trip of 
a Sante Fe steam locomotive. The journey, al- 
though a sad one for steam buffs, will continue 

"I got it all on tape! What's it worth ?" 

to offer a wonderful excursion for your woofers 
for years to come. Specially designed Altec 21 -C 
microphones fed the sound to an Ampex portable 
tape recorder with added preamp. Each potent 
transient during the trip from Los Angeles to 
Barstow stands ready to rock your system. espe- 
cially on the heavy grades. 

Debussy by Firkusny 
Rudolf Firkusny, Pianist 

Capitol P -8451 
Several years ago Firkusny's first solo piano 

recording for Capitol typified the new "natural 
look" in technical specifications. The ideal bal- 
ance and completely free response of the earlier 
discs has been brought up to date. Better detail 
is available in the hushed passages as well as 
the full -voiced ones. 

The Marvelous Miller Medleys 
Glenn Miller and His Orchestra 

RCA Victor LOP -1005 
Miller fans will enjoy this latest pressing of 

eight medleys from Victor's vaults. The sound can- 
not meet today's standards yet quality is far supe- 
rior to the original Bluebird 78's. Particularly in- 
teresting is the opportunity to A -B the styles of 
Glenn's civilian and Army Air Force bands. In 
fact, one selection, Stompin' at the Savoy, oc- 
curs in a medley by the civilian band and is later 
heard in a performance by the AAF band. 

Only the Lonely 
Frank Sinatra 

Capitol W -1053 
Sinatra's best mood album to date. Tech- 

nically, this release is tops in its field. Scrupu- 
lously flat response permits full utilization of a 
wide -range system. Very highly recommended. 

MOZART: Symphony No. 40 in G Minor 
Eine Kleine Nachtmusik 

William Steinberg conducting Pittsburgh Syria. 
phony Orchestra 

Capitol PAO -8432 

The two works most popular among Mozart's 
orchestral writings set forth with care and 
genuine modesty. The sound, being the latest, 
is very low in distortion. 

ENESCO: Roumanian Rhapsody No. 1 and 2 
TSCHAIKOVSKY: Francesca da Rimini 
DVORAK: Carnival Overture 
Eugene Ormandy conducting Philadelphia Orches- 

tra 
Columbia ML -5242 

A particularly vivid example of sound quality 
sacrificed to crowd in an extra selection on one 
side of an LP. The eight other disc versions 
devote one side to Tchaikovsky's Francesca. 
Here Columbia jams in a Dvorak overture. The 
result: on good equipment, both selections on 
the side are deprived of today's normal bass 
response. There isn't room on the side to permit 
normal groove excursion. The Columbia LP of 
1948, mentioned earlier, had bass to equal this 
at the same control setting. The usual Columbia 
tonal range may be found on the other side of 
the disc where it enhances splendid readings of 
the two Roumanian Rhapsodies. 

Music of the African Arab 
Mohammed EI- Bakker and Oriental Ensemble 

Audio Fidelity AFLP -1858 
More Oriental harum -scarum directed at those 

who like to judge an album by its cover. Sultry 
sound. 

Jo Basile and His Accordeon dl Roma 
Audio Fidelity AFLP -1871 

Light background music for the live -it -up set. 
Jo Basilé s agile accordion skims through Italian 
favorites. One of the few instruments on this 
label that doesn't appear crowded by their ultra - 
close pickup techniques. No need of stereo here. 

DEBUSSY: La Mer 
RAVEL: Mother Goose 
Ernest Ansermet conducting L'Orchestre de la 

Suisse Romande 
Richmond B -19007 

London FFRR is making available some of its 
early monophonic LP's at the new price of $1.98 
under the Richmond label. This Ansermet per- 
formance is one of 18 well -known items in the 
first release. Although the sound is not a dupli- 
cate of the original pressings, it still surpasses 
reissues generally found on other labels in this 
price range. END 

Name and address of any manufacturer of 
records mentioned in this column may be ob- 
tained by writing Records, RADIO -ELECTRONICS, 
154 West 14 St., New York 11, N.Y. 
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Mobile unit designed 
for under - the - dash 
mounting in a car or 

truck. 
Photo Cour- 

tesy Communications Co. Inc. 

RADIO 

Transmitter, receiver and 
power supply at base sta- 
tion are in rack cabinet in 
corner. Control unit is on 

desk. 
Photo courtesy RCA 

BC's of 

OBILE RADIO] 
V t7 

By LEO G. SANDS* 

TODAY, any citizen of the United 
States over 18 years of age is 
eligible for a license for a private 
two -way mobile radiotelephone 

system, which can be used for business 
or for personal pleasure and conven- 
ience. No technical knowledge is needed. 

Sales of mobile radio equipment are 
running at the rate of more than $89,- 
000,000 per year. According to the 
latest FCC annual report, 1,200,000 
transmitters have been licensed in all 
radio services combined. Each of the 
390,000 radio- station authorizations 
covers one or more fixed or mobile 
transmitters. The 96,000 station licenses 
in the mobile radio services (land 
transportation, industrial and public 
safety) cover more than 875,000 trans- 
mitters, mostly mobile units. At the 
present rate of growth it won't be long 
before more than a million vehicles are 
equipped with two -way radio. 

Mobile radio is used by almost every 
kind )f commercial enterprise that uses 
vehic es. In addition, law- enforcement 
agencies in almost every community in 
the United States use two -way mobile 
radio Factories, warehouses and 
wharfs use mobile radio to expedite 
material and merchandise handling. 
Power utilities, pipelines and railroads 
use mobile radio to communicate with 
vehicles traversing their rights -of -way. 
Motor trucks, railroad switch engines, 
taxicabs and tow trucks are regularly 

*Author of Guide to Mobile Radio, Gernsback 
Library No. 77. 

JANUARY, 1959 

Part I -You can get into mobile radio 
even if you know nothing of that branch 
of servicing, but a little knowledge of the 
special problems of that field is a big help 

dispatched by radio. 
While such enterprises have been 

permitted to use mobile radio for sev- 
eral years, radio and TV service shops, 
delivery services and just plain Mr. 
Citizen were not eligible until the Citi- 
zens radio service was established. The 
FCC opened the air lanes to the 
butcher, the baker, the candlestick 
maker and the housewife. 

But the Citizens radio service took 
off slowly because suitable equipment 
was not available at first. When it be- 
came available, it was considerably 
more expensive than mobile radio 
equipment for the other radio services. 
It is only now that Citizens band mo- 
bile radio equipment, competitive in 
price with other mobile equipment, is 
starting to appear on the market. Not- 
withstanding the $200 to $300 price 
differential, more than 28,000 Citizens 
radio authorizations have already been 
granted, covering more than 100,000 
mobile units. But the market has just 
been tapped. Its growth is expected to 
be phenomenal. 

While hams can communicate with 
other hams anywhere, users of mobile 
radio systems must restrict communica- 
tions to their own systems except in 
emergencies. For example, a taxicab 
dispatcher can communicate only with 
the cabs operated by his company. 
Special arrangements must be made 
with the FCC to permit joint use of a 
base station by two or more firms. In 
the Citizens band, however, a licensee 

may communicate with any other sta- 
tion with a Citizens radio license. 

History 
Mobile radio is not new. Before the 

turn of the century, Thomas A. Edison 
demonstrated a system which permitted 
telegraphic communication between a 
moving train and a way station, with- 
out requiring physical connections be- 
tween the mobile and fixed stations. 
While Edison's system was really not 
radio, it was the great -grandfather of 
the mobile radio art. 

About two decades later, mobile 
radio was used by the Lackawanna 
Railroad for communicating from a 
fixed point with moving trains. It was 
not until after World War I that one - 
way radio systems were adopted for 
transmitting messages from fixed 
points to moving vehicles. Police de- 
partments were among the first to use 
radio. Messages were transmitted by 
radio on frequencies just above the AM 
broadcast band. These were picked up 
by receivers ir. the cars. Since the 
vehicles were not equipped with trans- 
mitters, patrol -car crews had to reply 
by land telephone. 

Radio amateurs contributed greatly 
to the development of mobile radio. 
Hams had already gained considerable 
experience operating on the 5- and 10- 
meter bands when mobile transmitters 
for use on 30-40 me were introduced. 
In some early police radio systems, the 
base station transmitted to vehicles on 
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In the Citizens band, serv- 
ice organizations are eligi- 

ble for station licenses. 
Photo by Cyril Glunk 

A remote -control point for a 
base station equipped with a 

dial type selective calling. 
Photo by Lars Speyer 

the hf band and mobile units used AM 
transmitters operating in the 30 -40 -mc 
vhf band. Later, mobile vhf transmit- 
ters were developed. Some early sets 
used superregenerative receivers, but 
these were soon outmoded by crystal - 
controlled superheterodyne units. 

Early mobile radio systems were 
AM. Shortly before World War II, the 
public was exposed to FM and, when 
the mobile radio business really got 
going at the close of the war, most 
manufacturers had started turning out 
FM mobile radio equipment. Some held 
out for AM but were forced to switch 
to FM because of popular demand, but 
not because of technical considerations. 

The AM -vs -FM controversy is still 
with us. Most equipment now in use is 
FM. However, AM has been reintro- 
duced in some current models. For 
example, the Kaar IMP (Industrial 
Mobile Phone), a low -power industrial 
radiotelephone for the 25 -50 -, 118-132 - 
and 152 -174 -mc bands, is an AM unit. 
Amplitude modulation was chosen be- 
cause it permitted the design of a more 
compact product and is compatible with 
aviation radio systems, which use AM 
exclusively. Another manufacturer, 
Bennett Laboratories, is introducing an 
AM 450- 470 -mc mobile radio. 

While it would seem that there is 
plenty of air space for all who want 
to use mobile radio, extreme congestion 
is already a problem in highly popu- 
lated areas. To make more channels 
available, industry is exploring the 
radio spectrum above 890 mc as well 
as AM, single -sideband AM and nar- 
row -band FM, all of which require less 
band space than existing FM systems 
and permit narrowing the space made 
available to individual licensees. 

Until recently, nearly all FM mobile 
radio systems used a 5 -to -1 deviation 
ratio, the frequency being shifted as 
much as 15 kc above and below the 
center frequency by a modulating sig- 
nal with a top frequency of 3,000 cycles. 
To conserve spectrum space, some mo- 
bile radio systems use narrow -band 
FM where deviation is limited to 8 kc 
above and below the center frequency. 
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Philco, for example, produced 30 -40 -mc 
equipment in 1949 in both narrow -band 
and standard deviation types. 

Now, the FCC is splitting mobile 
radio channels so that many additional 
frequencies will be available. In the 
152 -162 -mc band, where individual 
channels were spaced 60 kc apart, 30 -kc 
separation is being adopted. Channel 
splitting, which makes more channels 
available, requires narrow -band trans- 
mission and equipment with greater 
transmitter frequency stability and 
receiver selectivity. 

Communication at higher frequencies 
has been tried experimentally and in 
the not -too -distant future commercial 
equipment will be available for fre- 
quencies above 890 mc. More than 10 
years ago, the Rock Island Lines and 
Sperry Gyroscope Co. experimented 
with train radio equipment for 2600 
mc. These tests conducted under the 
supervision of Ernest A. Dahl, now a 
consulting engineer and then elec- 
tronics engineer for the Rock Island, 
showed that useful results could be 
obtained. However, at that time, suit- 
able equipment for this purpose could 
not be produced at reasonable cost. 
Nevertheless, these early tests proved 

that microwave mobile radio is feasible. 

Kinds of systems 
A mobile radio system generally 

consists of a base station and one or 
more mobile units. It can have two or 
more mobile units and no base station. 
Or it may have two or more base sta- 
tions and a number of mobile units. 

A base station may be a compact, 
single- package transmitter -receiver as- 
sembly set on a desk and operated 
locally. Or it may be an elaborate rack - 
and -panel assembly installed in a shel- 
ter on a mountaintop and controlled 
from a point many miles away. 

When there is more than one base 
station, they may be controlled at their 
respective locations or from a central 
point, selectively or simultaneously. 

Right -of -way radio systems (see 
Fig. 1) may use wire lines or micro- 
wave circuits for remote control of two 
or more base stations. A pipeline or 
railroad may install unattended base 
stations every few miles along its right - 
of -way for communications with mobile 
units anywhere along its route. The 
base -station operator at a central point 
hears signals from mobile units that 
are picked up by any of the base sta- 
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I -BASE STATION WITH MICROWAVE TERMINAL 

Fig. 1- Right -of -way mobile radio systems: a -all base 
stations may be connected to the remote- control point by 

wire; b-a microwave relay system may be the connecting medium. 

MO 

tiY MICROWAVE SIGINALS 
---i- -v.-- VHF SIGNAL 

ILE UNIT B 

f1 

fl 

fl 

BASE STATION 

MOBILE UNIT A 

Fig. 2- Single -channel simplex opera- 
tion. Base and mobile stations use 

the same frequency. 

tions. With a telephone dial or push - 
butt Ins he - can turn on any of the 
bast- station transmitters along the 
right -of -way when required. In some 
systems he can mute all receivers ex- 
cept one when communicating with a 
specific station. Other systems may use 
more complex controls. 

A mobile unit generally defines a 
radii station installed on a vehicle. A 
typical mobile unit includes a trans- 
mitter and receiver housed in a single 
enclosure mounted under the dash or 
in the trunk of the vehicle. A mobile 
unit may also be a hand- or pack -car- 
ried portable unit. 

Mist mobile systems are two -way. 
However, there are one -way systems 
such as those used for paging. Sub- 
scribers to a radio paging service listen 
with a pocket -size radio receiver or a 
mobile receiver in a vehicle, replying 
by land telephone. In some railroad 
yards, one -way portable transmitters 
are used for talking to yardmasters 
and other supervisors, who reply over 

JANUARY, 1959 

a loudspeaker paging system. 
Generally, mobile units and base sta- 

tions operated under a single licensee 
transmit and receive on the same fre- 
quency. Thus, all stations, both mobile 
and base, overhear all conversations 
from other associated stations within 
range. Operation is push -to- tall -the 
transmitter is normally turned off and 
is energized only when working. When 
transmitting, the receiver is disabled. 
A push -to -talk switch or pushbutton, 
generally located on the handle of the 
microphone or handset, disables the 
receiver and energizes the transmitter. 
To listen, the operator releases the 
push -to -talk button, reactivating the 
receiver and shutting off the transmit- 
ter. Two -way communication is main- 
tained, but in only one direction at a 
time. This is called a simplex system 
(see Fig. 2). 

Some mobile radio systems are two 
channels (see Fig. 3). In taxicab radio 
systems, for example, the base station 
transmits on one frequency and the 

RADIO 

mobile units on another. The base sta- 
tion receiver is tuned to the mobile 
units' transmit frequency and the 
mobile receivers are tuned to the base 
station's transmit frequency. The base - 
station operator hears only the mobile 
units and the mobile units can intercept 
signals from the base station only. 
Communication between mobile units is 
not intended. 

Common - carrier mobile telephone 
systems also operate on a two -channel 
basis. The base station transmits on 
one frequency and the mobile phones 
on another. The mobile units use the 
push -to -talk technique, activating the 
transmitter only when talking and dis- 
abling it when listening. However, the 
base station transmits and receives 
simultaneously. This is a form of 
duplex system. 

All radio stations, except those oper- 
ated by hams and those licensed in the 
Citizens band, are authorized to trans- 
mit only on frequencies specified on the 
license. Sometimes a radio station is 
licensed to operate on two or more fre- 
quencies. In the 460 -470 -mc Citizens 
band, specific frequencies are not 
assigned and licensees may operate on 

MOBILE UNIT 
A 

BASE STATION 

MOBILE UNIT B 

Fig. 3- Two-channel operation. Base 
station transmits on one frequency, 

mobile units on another. 

any frequency they choose within the 
band. 

Next month we will continue, discus- 
sion of range, frequency and licensing 
of mobile radio. END 

I _ t._ 11 _1 

"Can you see it all right, Al ?" 
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The FM88BH 
tuner shown 
with the re- 
quired mount - 

brackets. 

RADIO 

The installed tuner 
mounts on the 
transmission tunnel 
and fits right in 
with the auto 

decor. 

F tuners for automobiles now come as 
fa tory installed equipment 

By HENRY O. MAXWELL 

INCE the early 1930's American 
motorists have listened to their 
favorite sportscasts, news, music 
and drama on AM auto radios 

wh le driving over the nation's streets, 
hi:' ways and byways. All too often, 
rec ption is marred by atmospheric 
sta ic, interference from leaky power 
lin s and neon signs, radiation from 
ele trio and electronic indus :rial appa- 
rat s and other forms of interference 
co mon to AM radio. Now, some lucky 
dri ers can enjoy noise -free FM recep- 
tio comparable to that available from 
the r hi -fi tuners at home. 

ntil recently, only a few custom 
F tuners and German FM -AM re- 
cei ers for cars have been on the mar- 
ket However, the set described here 
is : vailable as a factory -installed unit. 

e Bendix model FM88BH (Lincoln 
motel FFC- 15491 -B) FM tuner is 
ava lable for owners of 1958 Lincolns 
equ pped with the 1958 Bendix -Lincoln 
Tr.vel -Tuner AM radio (Bendix model 
R8'BH, Lincoln part No. FFC- 18805 -C, 
-D) A similar model is available for 
195 7 cars. 

he FM tuner (diagram p.. 56) is an 
eight -tube superhet type powered by 
the car's 12 -14 -volt storage battery and 
a transistor B- supply. Its power input 
is 2 amps at 14.4 volts dc. Sensitivity is 
10 µv for 30 -db quieting and audio out- 
put is 1.5 volts rms for full limiting. 
The tuner receives its primary voltage 
through plug P9 and a matching jack 
on the AM radio and feeds its audio 
output through plug P11 into the 
radio's first af amplifier. 

Switch S1 selects the mode of opera - 
tion. In the AM position, the audio 
output of the radio's AM detector en- 
ters the tuner on pin 1 of P11, passes 
through S1 and on to the radio's first 
af amplifier through pin 3 of P11. The 
output of the tuner's af amplifier 
(V8 -b) is grounded to prevent feed - 
through. In the FM position of Sl, the 
AM output is grounded, V8 -b's output 
is fed to the radio's af amplifier and 

I A N I I A R Y 1 0 C 0 

for 
your 

CAR r 
the tuner's dial lights are turned on. 

The circuit 
Rf amplifier V1 uses a 12AT7 in a 

low -noise cascode circuit. The antenna 
coil (L1) has two taps. One is wired 
through a length of shielded cable to 
antenna connector J12 -P13. This con- 
nector is inserted in series between the 
antenna lead -in and the antenna ter- 
minal on the AM radio. The tap near 
the grounded end of L1 provides the 
proper match between the antenna and 
the grid circuit. The input grid of V1 
is connected to the upper tap on L1. 
This minimizes circuit loading and in- 
sures good front -end selectivity and 
sensitivity. 

The plate of the output (grounded - 
grid) section of the cascode rf ampli- 
fier is coupled to the grid of mixer 
V2 -a. This grid is tapped down on rf 
coil L3 to increase further the selec- 
tivity of the front end. Oscillator V2 -b 
is connected in a modified Colpitts cir- 
cuit with feedback voltage developed 
across an rf choke (L4) in the cathode 
circuit (see Radiatron Designer's Hand- 
book, 4th Edition, page 952). 

The two -stage if amplifier uses 
sharp -cutoff 12AU6's. The if amplifier 
is followed by 12AU6's connected as 
cascade limiters operating with low 
plate and screen voltages and grid -leak 
bias. Bias is adjusted so the limiters 
saturate at low levels to provide good 
AM rejection. 

The FM detector is a 12AL5 in a 
Foster -Seeley discriminator circuit. Its 
af output is applied to the grid of audio 
amplifier V8 -b through a de- emphasis 
network. The do output of the detector 
is fed directly to the grid of V8 -a, the 
afc (automatic frequency control) tube. 

The plate of V8 -a is connected 
through a 12 -µµf capacitor to the hot 
end of the oscillator coil (L5). V8 -a's 
plate circuit appears as a variable re- 
actance across the oscillator tank coil. 
This reactance is controlled by the do 
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voltage developed by the discriminator 
and fed to the afc grid. If the oscilla- 
tor drifts off frequency, the interme- 
diate frequency changes and a positive 
or negative voltage is developed at the 
discriminator output. This error volt- 
age is of the proper polarity and mag- 
nitude to cause the afc tube to swing 
the oscillator back to the correct fre- 
quency. 

The B -plus power supply is tran- 
sistorized with a 2N419 transistor oscil- 
lator in place of the more conventional 
vibrator. The oscillator operates at 
approximately 400 cycles. Potentiom- 
eter R32 controls the transistor cur- 
rent. The voltage developed across the 
secondary of the power transformer 
(T6) is rectified by a selenium rectifier 
and filtered to deliver 75 volts to the 
tuner's B -plus line. A varistor is used 
as a bleeder and voltage regulator to 
maintain the plate and screen voltages 
at the optimum level and to minimize 
changes in the oscillator frequency with 
changes in the battery voltage. 

Installation precautions 
Before installing the tuner or con- 

necting it to a primary power source, 
turn R32 fully counterclockwise. Con- 
nect the positive side of a 14.4 -volt dc 
source to the A -plus lead (P9) and the 
negative side to the chassis. Set S1 to 
AM and let the tuner warm up for sev- 
eral minutes. Adjust the supply voltage 
to exactly 14.4. 

Set a vtvm to its 100 -volt dc range 
and connect the positive test lead to the 
lug on the top of varistor R34 (the 
B -plus line) and the negative test lead 
to the chassis. Carefully turn R32 
clockwise until the meter reads exactly 
75 volts. Do not overshoot 75 volts or 
the transistor may be damaged by ex- 
cessive current. Be careful when ad- 
justing R32. Its case is above chassis 
potential and any short from case to 
chassis, even momentary, will damage 
the transistor. END 
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TEST INSTRUMENTS 

New king of AUDIO OSCILLATOR 

A push -pull audio sweep gener- 
ator - Hewlett -Packard model 
207A - derived from the famil- 
iar Wien- bridge circuit covers 
20- 20,000 cycles in a single band 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

NEARLY all sine -wave audio sig- 
nal generators are R -C types 
and most use the time -tested 
Wien bridge as the frequency - 

determining element. This article dis- 
cusses the Hewlett- Packard model 207A 
audio sweep generator covering 20 to 
20,000 cycles in one sweep of the tuning 
dial and shows how it evolved from the 
basic Wien -bridge oscillator. 

The 207A is a balanced R -C type 
oscillator with a 1,000 -to -1 tuning ratio 
covering the audio spectrum from 20 
to 20,000 cycles in a single band. (This 
is quite an innovation when compared 
to the average R -C type generator with 
its 10 -to -1 tuning ratio requiring three 
bands for the same coverage.) It is 
especially useful for measuring re- 
sponse of amplifiers, speakers, trans- 
formers and other audio components. 
The tuning -dial shaft extends through 
the rear of the cabinet and may be 
fitted with a reversing type motor for 
scanning the audio spectrum auto- 
matically. Also, an accessory potentiom- 
eter (type 20'7A-15) may be ganged to 
the shaft and connected to an external 
do source to supply a voltage propor- 
tional to the logarithm of the fre- 
quency. This voltage may be used to 
drive a recorder or to supply hori- 
zontal deflection voltage to an oscillo- 
scope to trace the response of the unit 
under test. The oscillogram shows the 
type of response pattern that may be 
made on an amplifier or similar device. 
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The circuit of the 207A is shown in 
Fig. 1. 

Bask Wien- bridge oscillator 
The basic circuit of the garden - 

variety Wien- bridge oscillator is shown 
in Fig. 2. Fundamentally, the circuit 
consists of an amplifier providing 360° 
phase shift with positive feedback from 
its output to the input through a fre- 
quency- selective Wien bridge. The selec- 
tive network, R1-C1 and R2 -C2, acts 
as a voltage divider supplying one - 
third the total output voltage to the 
grid of the first stage of the amplifier. 
The circuit oscillates at a frequency 
F. where phase shift through the net- 
work is zero and E,,.eanack /E DcP °, equals 
% (see Fig. 2). 

The frequency F of oscillation is 
determined from the equation: 

1,000,000 F. 
277-RC 

where FD is in cycles, R in megohms 
and C in micromicrofarads. The fre- 
quency- determining networks are gen- 
erally tuned by a dual- section variable 
capacitor substituted for Cl and C2 
with the various ranges selected by 
switching in matched resistors for Rl 
and R2. 

The tuning capacitor generally has 
a capacitance ratio of 10 to 1. Fig. 3 
shows that as C is tuned through its 
range, its reactance X varies through 
a 10 -to -1 ratio -as indicated by the 

Oscillogram produced by the model 
207A. 

shaded area -and frequency variation 
for each range is also 10 to 1. 

Resistive network Rr -RL (Fig. 2) is 
connected as a voltage divider supply- 
ing a negative ¿eedback voltage to the 
cathode of the amplifier's input stage. 
RL is generally a tungsten filament 
lamp whose resistance increases with 
current through it. When network Rc- 
RL is properly proportioned, R,, varies 
the amount of negative feedback, keep- 
ing the amplifier's output constant and 
minimizing distortion. 

The thermal time constant of RL is 
one of the principal factors that deter- 
mine the lowest frequency at which the 
circuit will oscillate satisfactorily. The 
total current through the lamp (RL) 
consists of the direct cathode current, 
the ac component of the cathode cur- 
rent and the ac signal fed back through 
RC. The two ac components are equal 
in frequency and phase and may be 
combined. When the frequency of 
oscillation is low and approaches the 
thermal time constant of the lamp, 
RL's resistance tends to vary at the 
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R16 
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56 0 
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-125 V 
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-2.8 V 56 
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8 

- 2.8V 

-30V -2.8 V 

56f1 V4 

4 

AMPLITUDE? 

I 

OUTPUT I 

160Kf 

TRANS 
24001 

K 
µ 

2ò 0 

100 

C20 

RECT 

27K 

FEEDBACK 

215 V 250 0 

175V 

R31 
500 fl 

193 V 

40 15 K 
- A.. +.. 

BLACK 
FOR 230V OPERATION REMOVE 
JUMPERS ABC B ADD JUMPER B 

*IA FOR 115V,0.54 FOR 230V 

fundamental frequency. This periodic 
variation in amplifier gain produces 
unwanted harmonics in the output. 

As the frequency decreases, the im- 
pedances in the frequency -determining 
networks increase. On the lower ranges 
C2's insulation resistance must be much 
higher than R2's resistance. 

Balanced R -C oscillator 
Fig. 4 is the basic circuit of the 

balanced R -C oscillator used in the 
Hewlett- Packard 200J, 202C and sim- 
ilar models. Here we have two balanced 
amplifiers fed from a floating bridge 
and each supplying 180° phase shift. 
The outputs of amplifiers A and B are 
180° out of phase. Note that in this 
case, Cl and C2 are not equal -C1 
equals 2C2 and R2 equals 2R1 -and 
network impedances Z1 and Z2 are 
equal. 

R, and R,. are selected so R, is 
slightly greater than R,, when the cir- 
cuit is oscillating and delivering nor- 
mal output. The input grid of amplifier 
A will be driven by a small fraction 
of amplifier B's output. The output of 
amplifier B is in phase with the nor- 
mal signal on A's grid so A's output 
tends to increase. The increase in A's 
output increases the positive feedback 
voltage applied to amplifier B. Thus, 
both amplifiers are excited by positive 
feedback voltages, and oscillations are 
sustained. 

In this balanced circuit, there is no 

JANUARY, I 9 5 9 

4 

18 Sl 

N° 47 
PILOT 

dc flow through lamp R,, and the circuit 
oscillates satisfactorily at half the fre- 
quency that can be obtained with the 
same thermal time constant with dc in 
the circuit. 

Another advantage of the balanced 
oscillator is that it does not place such 
stringent requirements on C2's insula- 
tion resistance. In the single -ended 
circuit (Fig. 2) the voltage across 
C2 is one -third the output voltage. In 
the balanced circuit (Fig. 4) the volt- 
age across C2 is no higher than E° °t/ 
2µ, where i is amplifier gain. In this 
application µ is around 50. Thus the 
voltage across C2 is reduced by a factor 
3/2A and the leakage current in C2's 
insulation resistance is only about 3% 
of that in a similar single -ended cir- 
cuit, greatly improving operation. 

Hewlett- Packard 207A 
The circuit of the 207A in Fig. 1 

is basically the same as the balanced 
Wien -bridge oscillator in Fig. 4. How- 
ever, resistive elements Rl and R2 have 
been replaced by complex impedances 
composed of parallel networks of resis- 
tors and capacitors in series. The 
frequency -determining impedance ele- 
ments in the variable arms of the 
bridge each have an impedance slope 
of minus %. As the tuning capacitor is 
rotated through its range, the reactance 
varies from X, to 10X and the oscilla- 
tor covers a tuning range of 1,000 to 1 
as shown in Fig. 5. 

G .t 

°FRONT PANEL CONTROL 

e SCREWDRIVER ADJ 

o ADJUSTED AT FACTORY 
FOR OPTIMUM PERFORMANCE 
(AVERAGE VALUE SHOWN) 

-125 V 

Fig. 1 - Circuit of 
the Hewlett -Packard 

207A. 

FEEDBACK PATH 

EOUTPUT 

EFEEDE 

RI AMPLIFIER -- i 
(OUTPUT 

360° I 

PHASE SHIFT I 

CI 

Fig. 2 -Basic Wien -bridge oscillator cir- 
cuit. 

In Fig. 1, the oscillator consists of 
push -pull amplifiers Vl and V2 and 
cathode followers V3 and V4. Vl's grid 
is fed from the junction of R14 and 
R15 on the resistive voltage- divider 
arms of the bridge and V2's grid is 
coupled to the junction of the fre- 
quency- determining arms. 

The circuit is push -pull throughout 

10:1 FREQ COVERAGE 

X IOC 

lOf 10 f 103f 
FREQ 

Fig. 3- Reactance plot of one R -C pair 
in a basic R -C oscillator. 
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21,- Z2 

r». 
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I 

I 

L______J 
AMPL B 

180° PHASE SHIFT 

F- FEEDBACK 
°EOT 

so the signals at the output cathodes 
are 180° out of phase. Assume that a 
minor disturbance causes Vl's grid to 
swing in a positive direction. This pro- 
duces a negative -going signal on V l's 
plate and V3's cathode. If the initial 
disturbance contains a signal for which 
the phase shift in the frequency- 

4! 
c.i Z 

0- 

XC 

ELEMENT WITH 
IMP SLOPE OF 

2/3 

KIOC \` 
1000: FREO 

COVERAGE 

lof IO2f 103f 
FREO 

Fig. 5- Reactance plot of the variable 
arms in the bridge. 

determining network is zero, the output 
of V3's cathode is fed to V2's grid. 
This signal is shifted 180° in passing 
through V2 and is passed through V4 
and the bridge to reinforce the original 
signal on Vl's grid. Since the outputs 
of the cathode followers are 180° out 
of phase and each amplifier excites the 
input of the other, the circuit oscillates 
at the frequency determined by the 
tuned network in the bridge. 

The amplitude of the output signal 
is stabilized against variations in 
operating voltages and tube character- 
istics by negative feedback voltages 
developed across the resistive arms of 
the bridge. Any unbalance in the out- 
put of the cathode followers increases 
or decreases the amount of feedback 
on Vl's grid, varying the tube's output 
in the direction of balance. 

The output stage (V3 and V4) is 
transformer- coupled to the external 
load and is designed for zero cathode - 
to- cathode impedance. This is done 
by providing positive feedback from 
each output plate to the control and 
screen grids of the opposite member. 
Each screen grid is direct coupled to 
the plate of the opposite tube. The 
positive feedback is developed across 
the 500 -ohm resistor in series with the 
plate lead (R30 and R31). 

Feedback voltage for the control 
grids is applied across voltage dividers 

60 

Fig. 4 -Basic circuit 
of the balanced R -C 
oscillator used in 
the Hewlett- Packard 
200J, 202C and sim- 

ilar models. 

that are insensitive to frequency. These 
are R -C types similar to compensated 
attenuators used in many oscilloscopes. 

Fig. 6 shows the basic voltage divider 
at V3's control grid. The resistive ele- 
ments consist of 9 -meg and 330,000 -ohm 
resistors in series between the control 
and screen grids and the resistance 
between control grid and ground. The 
capacitive elements across the upper 
arm of the divider are C16 and inter - 
electrode capacitance Cg, between the 
control and screen grids. The lower 
arm is shunted by capacitance Cg be- 
tween grid and ground. Series resistor 
R28 helps to flatten the frequency 
response of the signal applied to V3's 
grid. It does not affect the positive 
feedback. 

In addition to providing a very low 
output impedance, this positive feed- 
back network also helps hold the out- 

FROM 

VI PLATE 
C16 

.047 

9 MEG 

R27 
330K V3 TO G2 

Cpy OF V4 
T 

100µµf 

c 18E] 56n 
R23 T C9 

7.5 MEG I 

125V 
V4 

R31 

R30 
500fL 

193 V 

5000 193 V 

C 20 I, Io0 µf 
Fig. 6- Details of the voltage divider at 

V3's control grid. 
put voltage constant regardless of vari- 
ations in load impedance. The amount 
of positive feedback applied to each 
cathode follower increases as the load 
impedance decreases. 

At high frequencies, the capacitance 
between the output cathodes and 
ground may be high enough to short the 
cathodes to ground for ac signals. This 
makes the output stage very unstable 
and it tends to break into oscillation. 
However, at frequencies where the 
output stage would become unstable 
C18's reactance is low enough to reduce 
the available feedback voltage and in- 
sure stability. 

The output transformer's secondary 
works into a balanced output circuit 
with a bridged -T attenuator (AMPLI- 
TUDE control) in one leg. The output 
impedance is 600 ohms. Output is 10 
volts into a 600 -ohm load either bal- 
anced or unbalanced. For unbalanced 
operation the output terminal connected 
to terminal 6 on the output transformer 
is grounded. END 

Sweet 

Sounding 

Words .. . 

are all right in their place. But when it comes to buying tubes by mail make 
sure the words are clear and to the point! When you buy from RADIO - 
ELECTRONICS mail order tube advertisers you don't have to worry. Since 
the January 1956 issue we have insisted that advertisers tell you that their 
tubes are new and unused -or that they are seconds, rejects or imperfect if 

that's the case. You need not be afraid of being taken in by sweet sounding 
words. 
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By TOM JASKI 

SIMPLE inexpensive way to ex- 
tend the usefulness of your 
oscilloscope is to add a trig- 
gered sweep. If you have a 

medium -price scope, particularly a late - 
model kit, modifying the scope itself is 
not an easy job, even after you figure 
out what must be done. Most of them 
now use printed circuits, and monkey- 
ing with the printed boards is inviting 
trouble. 

A more sensible approach is to build 
an external sweep generator which can 
be triggered. Some of these have ap- 
peared before (see "Delay and Timing 
Generator," RADIO- ELECTRONICS, Sep- 
tember, 1956, page 50). Although ade- 
quate, a lot of them are complicated 
instruments which you might hesitate 
to build unless you expected to use 
them a lot. 

Here is a simple version of a sweep 
generator which has all the important 
characteristics of the more complicated 
ones, uses only two tubes and is easy 
to build. The generator will sweep 
repetitively or by trigger, with sweep 
speeds of about 0.2 second up to 0.2 
µsec per inch, with repetition rates 
ranging from 1 every 5 seconds to 
1,000,000 per second. The sweep is 
almost perfectly linear over this tre- 
mendous range. The generator also 
provides blanking pulses and can be 
triggered by as little as 15 volts peak. 

The sweep generator is useful wher- 
ever you need a single sweep. For 
example, in ignition analysis with your 
scope (RADIO -ELECTRONICS, September, 
1957, page 46), you want to trigger the 
generator for each ignition pulse on 
one spark plug. To do this use the hook- 
up shown in Fig. 1. The input from 
the breaker points is fed to the oscillo- 
scope through a 100,000 -ohm resistor, 
and with a 100 -Apf capacitor across 
the scope's input. This setup provides 
the same patterns as the ignition ana- 
lyzer if you are careful to set the gen- 
erator sweep time to a value approxi- 
mately four times as fast as the trigger 
pulses come in, or six or eight times, 
depending on the number of cylinders 
you want to observe. 

Another use is in photographing 
transients. The trigger which starts 
the generator should come the same 
instant the transient starts and the 
entire transient will be swept, if the 
sweep speed is the same length as the 
duration of the transient or a little 
longer. 

Even for normal repetitive sweep the 
little generator is convenient. Its range 
is greater than that of sweep generators 
in most scopes, its linearity is a little 
better, it synchronizes quite well, has 
no jitter, has a good blanking pulse and 

SUPER 
11111 

TIA 

BASE 

PILOT 

Top -chassis view. 
Note the blanking - 

pulse output 
on the rear apron. 

st 
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An external triggered -sweep 

generator you can, use with 
any oscilliscope 
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Closeup of the 
sweep generator. 
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hold most of the parts in place. 
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TO COIL 
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IN 

n 

I- 

IOOK 
GND 

GND HORIZ IN 

i GROUND TO ENGINE BLOCK. 
OR CHASSIS 

L 
Fig. 1 -How to use triggered sweep generator and scope for ignition analysis. 

a high sweep- voltage output. 
Sweep output is about 70 volts peak 

to peak and the blanking pulse is nearly 
100 volts peak. Exact trigger voltage 
required depends somewhat on the 
shape of the trigger. If the trigger is 
a very short sharp spike, a fairly high 
peak will be required, maybe on the 
order of 50 volts negative. If the trigger 
is about 5% of the sweep duration, 25 
volts will ensure reliable triggering. 
My generator has triggered on as little 
as 12 volts with a square pulse which 
was about 10% of the sweep length. 

The generator is extremely stable as 
the oscillograms show. Fig. 3 -c shows 
20 -cycle sawtooth and blanking pulse 
combined. The picture is a double expo- 
sure. No electronic switch was used! 

The generator also has some limita- 
tions. No pulse- shaping circuitry is 
included so, if you want only a single 
sweep per trigger, the trigger pulse 
must be of the proper size and dura- 
tion. The sweep output is directly con- 
nected to the phantastron oscillator, so 
the generator's output must not be 

S3 
--o r 

117V I 

AC i 

ON 

6.3V 
TAMP 

20MA/130V 
RECT I 

R 17 

+ 470n 
+ 1W 

Cl2- 201 CII 

T150VT 

BLANKING 
PULSE 

J5 0° 

loaded, unless we are willing to forego 
sweep -time calibration. 

But in spite of these limitations, this. 
little job is one of the most useful 
instruments on my bench. You'll be 
happy with it too. 

The circuit 
Fig. 2 shows the complete circuit. 

The synchronizing or trigger input is 
fed to the cathode of V2 -a, which is 
used as a clamping diode. Plate and 
grid are both connected to the plate of 
the phantastron tube, the 6BH6 (V1). 

The phantastron circuit is not diffi- 
cult to understand. Briefly here's how 
it works: 

The suppressor grid is negative with 
respect to cathode because of the nega- 
tive bias voltage applied through R12. 
This negative voltage keeps electrons 
from traveling to the plate, and the 
total cathode current is carried by the 
screen grid. This screening effect can 
be overcome by either a positive trigger 
pulse to the suppressor grid, making 
it less negative, or by a negative trigger 

6BH6 
PHANTASTRON 

.R4 
: SEE 

TEXT 

pulse to the plate, making it momen- 
tarily less positive. We use the negative 
pulse here. It requires a larger trigger, 
but is easier to control than a sweep 
initiated by a suppressor trigger. 

If you want both, you can add a 
binding post for positive triggers. 
Momentarily allowing the plate to carry 
current decreases the screen current. 
This lets screen voltage rise sharply. 
Since the screen is coupled to the sup- 
pressor through R13, the rising screen 
voltage carries the suppressor with it 
to almost 0 volts. 

The plate can now continue to con- 
duct. Plate voltage drops steadily to 
about 15. The plate of the 6BH6 (V1) 
is directly connected to the grid of 
V2 -b, which is a cathode follower. At 
the point where Vl's plate voltage is 
lowest (it is in fact lower than the 
cathode voltage of the cathode follower) 
this tube cuts off. The timing capacitor 
(C2 to C7) which was charged by the 
voltage on the cathode -follower cathode 
begins to discharge through R7, R8 and 
R12, at a rate set by the values of these 
resistors and R5's slider. The action 
of Vl's grid insures that the discharge 
goes on at a steady rate. If the current 
increases too rapidly, the grid will 
become more negative, lowering the 
plate current, raising the plate voltage 
and the grid voltage on the cathode 
follower somewhat, and so on. Even- 
tually when the capacitor is almost 
entirely discharged, Vl's grid is suffi- 
ciently negative to almost cut it off, and 
the charge on C8 gives the final kick 
that does cut it off, until the next 
trigger arrives. 

For repetitive operation the voltage 
on the suppressor is made not quite 
negative enough to cut off the plate 
entirely, and the tube will then go into 
action spontaneously. If you want to 
control the repetition rate separately, 
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R4, 6 -pot, 10,000 ohms, linear (optional, see text) 
R5 -pot, 25,000 ohms, 4 watts, wirewound, linear 
R7- 750,000 ohms, 5% 
R8-I megohm 
R9, 13- 470,000 ohms 
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R11-22,000 ohms 
R12- 100,000 ohms 
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Fig. 2- Circuit of the 2 -tube unit. 
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All capacitors 600 volts unless noted 
JI, 2, 3, 4, 5-3 -way binding posts 
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Simple Super Time Base hooked up to 
scope and ready to use. 

use a potentiometer for R12. 
However, this adds another control, 

and the design was worked out to allow 
continuous repetitive operation at one 
point, selected by switch S2. This, in 
the trigger (T) position holds the tube 
just below the point where it can act 
spontaneously. You will note that I had 
to parallel two resistors to make R14. 
This is the resistor which provides the 
difference in bias between triggered 
and repetitive operation. It may be 
best to adjust this value to exactly what 
is required for the tube you use. There 
may be a slight difference in tubes. 
If the tube refuses to be cut off at 
approximately these values however, 
you may have a gassy one. Try another. 

From this discussion you can also 
see that the voltages at the ends of R5 
determine the sweep rate to the extent 
that they affect the voltage of the slider 
on R5. Thus, by adjusting R4, you can 
adjust exactly the lowest speed for 
potentiometer R5, and with R6 the 
highest speed. These two pots (if in- 
cluded) should be 10,000 ohms each. 

Again for the sake of simplicity, I 
left them out of my generator, because 
the 25,000 -ohm pot provides well over 
a 10 -to -1 sweep ratio, and calibration 
was not too important to me. 

The "kick" given by capacitor C8 to 
the suppressor is, of course, a negative 
pulse and it comes exactly at the end of 
the rundown. Thus it is just right for a 
blanking pulse and we use it for that 
purpose. Again we must specify that 
this connection does not allow us to load 
the circuit -the blanking pulse must be 
isolated or fed into a very- high -imped- 
ance circuit. On my scope I can connect 
it directly to the blanking terminal, and 
it does a fine job without affecting the 
sweep speed materially. 

The results of the circuit are obvious 

from the oscillograms. Figs. 3 -a and 3 -b 
show the sweep and the blanking pulse, 
respectively, at 650 kc. This is a very 
acceptable linearity at that frequency. 
Fig. 3 -c shows the sweep and blanking 
pulse superimposed at 20 cycles, and 
again you will notice the linearity of 
the trace. 

Fig. 3 -d appears to be nonlinear. 
There the generator was used to sweep 
the beam across the C -R tube face for 
1 second, with a 60 -cycle voltage on the 
vertical input. The nonlinearity is due 
to the scope's horizontal amplifier which 
was not designed to handle such a low 
frequency. With a do horizontal ampli- 
fier this trace would remain linear. 

Construction hints 
Construction is entirely conventional. 

Two 12 -point terminal strips were used 
to hold the parts rigidly and neatly. 
Switch S1 was prewired. All the capac- 
itors are soldered into place and leads 
attached to the contacts. No unusual or 
special parts were used. The photos 
show the top and bottom of the chassis. 
The tie points provide a rigid mounting 
for the selenium rectifiers, the resistors 
and capacitors of the power supply and 
others as well. The blanking -pulse out- 
put was brought out to the rear to keep 
the front panel symmetrical and be- 
cause it is the most convenient place. 
The lead from there to the scope rear 
is then out of the way. 

Using the super time base 
There are no difficulties in putting the 

unit into operation. The only juggling 
which may have to be done was men- 
tioned: the exact value of R14 may 
vary a little. Leave this resistor out, 
and turn on the generator. Then with 
a potentiometer temporarily clipped in 
place of R14 determine the point where 

TEST INSTRUMENTS 

S2 just changes the sweep from repeti- 
tive to nonrepetitive. Disconnect your 
potentiometer, measure the resistance 
and put that same value in its place. 
An excellent trigger source for the 
generator its the Differentiating Ampli- 
fier described in the September, 1958, . 

issue of RADIO- ELECTRONICS, page 100. 
If you have included R4 and R6, 

remember that when you adjust one, 
the voltages on the other will be affected 
somewhat. The best procedure is to 
adjust one, either the upper or the 
lower limit, to approximately the desired 
range of sweep speeds. Then adjust the 
other one. If the first one adjusted is 
R6, as R4 Is made smaller, R6 will also 
have to have a little less resistance, and 
vice versa. The exact amount cannot 
be stated here, it depends on the orig- 
inal setting of the first one to be ad- 
justed. 

As mentioned, if you do not insist 
on accurate calibration, leave R4 and 
R6 out. The generator works well 
enough without them. 

The whole assembly shouldn't cost 
over $15, and most of us have a good 
many of the parts in our junkboxes and 
need to buy only 'a few items. 

Whatever you spend on it, if you 
need a triggered sweep, this generator 
is about the most inexpensive and reli- 
able way to obtain it. END 

Fig. 3 -Some scope patterns obtained 
from the triggered sweep generator; a- 650 -kc sweep voltage; b- 650 -kc 
blanking pulse; c -20 -cycle sweep and 
blanking pulse (double exposure) ; 

d -slow sweep (1 second across scope 
face), nonlinearity due to scope's hori- 

zontal amplifier. 
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do so 
many people buy 

ATHKITS? 
every year more people 

buy Heathkits than any other 

Electronic Instruments 

in kit form! 

64 

Here are a few 
reasons why.... 
.gASY3,o BUII- 
Heathkits are engineered for easy kit construc- 
tion. You need no electronic or kit building ex- 
perience whatsoever *.o successfully complete 
your own kit. Use of printed circuit boards and 
pre- wired, pre -aligned assemblies cut construc- 
tion time. Manuals are carefully prepared, em- 
ploying step -by -step instructions written in 
simple, non -technical language. Large pictorial 
diagrams and photographs show you exactly 
where each part goes. 

LASTING QUALITY 
Only top quality components go into Heathkits, 
assuring you of a finished product that is unsur- 
passed in performance, dependability and endur- 
ance. Rigid quality control standards are main- 
tained at the Heath factory to see that each 
component lives up to its advertised specifica- 
tions. Heathkits are conservatively rated. No per- 
formance claims are made that are not thoroughly 
proven and tested under the most stringent labo- 
ratory conditions. 

ADVANCED ENGINEERING 
Progress in electronics engineering never stands 
still at Heath. The latest developments in circuit 
design and components are exploited by Heath 
engineers, offering you superior performance at 
lower costs. New advances in all fields of elec- 
tronics are carefully watched by Heath engineers 
to keep abreast of the rapidly growing industry. 
The modern, up -to -date styling of Heathkits 
make them a handsome addition to your home 
or workshop. 

WORLD -WIDE REPUT4TION 
A pioneer in do- it- yourself electronics, Heath 
Company, over more than a decade, has estab- 
lished public confidence in its products both in 
the United States and abroad. Today, as the 
world's largest manufacturer of electronic kits, 
Heath stands as the leader in its field. 

,GREATER SAVINGS 
Do -ít- yourself Heathkits save you up to % the 
cost of equivalent ready -made equipment. Direct 
factory -to -you selling, eliminating middle -man 
profit, plus the tremendous Heath purchasing 
power mean even further savings to you. And the 
convenient Heath Time Payment Plan allows you 
to use and enjoy your Heathkit NOW, while you 
pay for it in easy installments. 

HEATH COMPANY 
Benton Harbor 20, Michigan 

a subsidiary of Dayst-om, Inc. 

FADIO- ELiCTRONICS 
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TRANSISTOR PORTABLE RADIO KIT 
Fun for the whole family, this easy -to -build 6- transistor 
portable radio is ready to go wherever you go. The modern 
molded plastic case with pull -out carrying handle and fully 
enclosed back add beauty and convenience to this splendid 
kit. Six name -brand (Texas Instrument) transistors are used 
for good sensitivity and selectivity. The 4" x 6" PM speaker 
with heavy magnet provides "big set" tone quality. Use of 
this large speaker and roomy chassis make it unnecessary to 
crowd components adding greatly to the ease of construc- 
tion. Transformers are prealigned making the radio ready 
for use as soon as kit is assembled. A built -in rod -type an- 
tenna assures good reception in all locations. Six standard 
flashlight batteries are used for power, providing extremely 
long battery life (between 500 and 1,000 hours) and they 
can be purchased anywhere. Stylish cabinet is two -tone 
blue molded plastic with gold inlay and measures 9" L. 
x 7" H. x 33/4" D. Shpg. Wt. 6 lbs. 

MODEL XR -1L: Identical to XR -1P except in handsome 
leather case instead of plastic case. Leather carrying strap 
included. Shpg. Wt. 7 lbs. 

LEATHER CASE: Can be purchased separately if de- 
sired. Fits all XR -1P and earlier XR -1 chassis. No. 93 -1. 
Shpg. Wt. 3 lbs. $6.95. 

NAVIGATE BY 
PORTAE LE RADIO 

HEATHKIT 
MODEL DF -2 

2 -BAND TRANSISTOR 
PORTABLE RADIO 
DIRECTION FINDER KIT 

Enjoy the safety, convenience and entertain- 
ment of this self- contained, self- powered, 
six -transistor superieterodyne radio direc- 
tion finder. it receives aeronautical and ma- 
rine beacons as well as standard band broad- 
casts with startlingly clear tone reproduction 
over a long range. Covering the beacon band 
from 200 to 400 kc and broadcast band from 
540 to 1620 kc, the DF -2 is designed to 
take directional "fixes" on both aircraft and 
marine beacons as well as standard broad- 
cast stations, while providing the entertain- 
ment of a high quality transistor portable 
radio. You are able to receive aircraft 
weather reports every thirty minutes and 
constant Coast Guard beacons on the 200 to 
400 kc band. A dial light is provided for 
night operation. Power is supplied by six 
standard flashlight batteries which will last 
you up to one year under normal operation. 
Shpg. Wt. 9 lbs. 
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MODEL XR -1L $3495 

MODEL PC -1 

$2495 

POWER CONVERTER KIT 

Now you can operate your TV set, radio, 
razor, and other AC electrical equipment 
directly from your 12 -volt boat or car bat- 
tery. With the Heathkit Power Converter 
you can enjoy the convenience of home 
electricity whether boat cruising or on 
automobile trips. Two power transistors 
are employed for years of trouble -free, de- 
pendable service. No moving parts to wear 
out, no tubes to replace. Shpg. Wt. 8 lbs. 

MODEL IA -1 

$5995 

ELECTRONIC IGNITION ANALYZER 
KIT 

Ideal for use on automobiles, boats, air- 
craft engines, etc., the IA -1 checks ignition 
systems with the engine in operation (400 
to 5,000 RPM). Shows the condition of 
coil, condenser, points, plugs and ignition 
wiring. Shows complete engine cycle or just 
one cylinder at a time. Two test leads are 
supplied, each 10' long, which will enable 
you to reach either the breaker points or 
the spark plug wires. Shpg. Wt. 20 lbs. 

MODEL TI -I 

$2595 

ELECTRONIC TACHOMETER KIT 

Useful on inboard and outboard boats, as 
well as in automobiles, the TI -1 operates 
directly from the spark impulse of the en- 
gine. Use on any spark ignited 2 or 4 cycle 
engine of any number of cylinders. Com- 
pletely transistorized, it works with 6, 8, 
12, 24 or 32 volt DC systems. Indicates 
revolutions -per- minute from 0 to 6,000. 
Calibration control provided for adjusting 
to engine type. Easy -to -build and easy -to- 
install. Shpg. Wt. 4 lbs. 

65 

www.americanradiohistory.com

www.americanradiohistory.com


PROFESSIONAL OSCILLOSCOPE KIT 
Everything you could possibly want in an oscilloscope is found in the 
new Heathkit model OP -1. Featured are DC coupled amplifiers and 
also DC. coupled CR tube un- blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be either 
AC or DC coupled. The polarity of the triggering signal may also be 
selected, and any point on the waveform may be selected for the start 
of the sweep by using the "triggering level" control. An automatic 
position is also provided, in which the sweep recurs at 50 cycle rate, 
but can be driven over a wide range of frequencies with no additional 
adjustment. Prewired terminal boards are used for rapid, easy assem- 
bly of all critical circuits. Power supply is transformer operated utiliz- 
ing silicon diode rectifiers and is fused for protection. Handsome 
cabinet features silver anodized front panel with red and black 
lettering and matching knobs. Shpg. Wt. 34 lbs. 

VARIABLE VOLTAGE 
REGULATED POWER 
SUPPLY KIT 
Invaluable in experimental and 
design work, the PS -4 eliminates 
the need for building up a sepa- 
rate power supply for each new 
circuit tried. It provides a con- 
venient source of variable regu- 
lated B +, variable bias voltage 
and filament voltage for labs and 
work shops. The PS -4 supplies 
regulated B+ output continuously 
variable from 0 to 400 volts DC 
at up to 100 ma, bias voltage vari- 
able from 0 to -100 volts DC at 
1 ma, and filament voltage of 6.3 
volts AC at 4 amps. Separate 
panel meters continuously moni- 
tors voltage and current output. 
Rugged, top -rated components 
used throughout for long, reliable 
service. Shpg. Wt. 16 lbs. 

TEST OSCILLATOR KIT 
Provides the test frequencies most 
often used by servicemen in re- 
pairing and aligning modern 
broadcast receivers. Five fixed - 
tuned frequencies (262 kc, 455 kc, 
465 kc, 600 kc and 1400 kc) are 
quickly selected for troubleshoot- 
ing or alignment of the IF fre- 
quency and high and low end of 
the broadcast band for proper 
tracking. Shpg. Wt. 4 lbs. 

MODEL SG -E $1950 
RF SIGNAL 
GENERATOR KIT 
A "must" for any beginning serv- 
iceman, this indispensable instru- 
ment is used for aligning tuned 
circuits quickly and tracing signals 
in faulty RF, IF and audio cir- 
cuits. Covers 160 kc to 110 me on 
fundamentals in five bands and 
from 110 me to 220 me on cali- 
brated harmonics. Coils are pre - 
wound and calibrated. Complete 
with output cable and instruc- 
tions. Shpg. Wt. 8 lbs. 
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HEATH COMPANY 
rlbsidiary of Daystrom, Inc. 

"EXTRA DUTY" 5" 
OSCILLOSCOPE KIT 
Laboratory quality at utility scope price 
makes this instrument an unusual value. 
The Heath patented sweep circuit func- 
tions from 10 CPS to better than 500 he in 
five steps, giving you five times the usual 
sweep obtained in other scopes. Vertical 
frequency response extends from 3 CPS 
to 5 me +1.5 db -5 db without extra 
switching. An automatic sync circuit with 
self -limiting cathode follower provides 
excellent linearity and lock -in character- 
istics. Extremely short retrace time and 
efficient blanking action are characteristic 
of this scope. Frequency response of the 
horizontal amplifier is within * I db from 
1 CPS to 200 ke. Horizontal sensitivity is 
0.3 volts RMS -per -inch. Construction is 
simplified through the use of two etched 
metal circuit boards and precut, cabled 
wiring harness. Complete step -by -step 
instructions and large pictorial diagrams 
are supplied for easy assembly. An ideal 
scope for all service applications as well 
as in standard or color TV servicing. 
Shpg. Wt. 22 lbs. 

MODEL AG -9A $3450 
AUDIO SIGNAL 
GENERATOR KIT 
This unique generator uses three 
rotary switches to select two 
significant figures and a multi- 
plier to determine audio fre- 
quency, allowing return to the 
exact frequency previously mea- 
sured when making multiple fre- 
quency measurements. Covers 
10 CPS to 120 kc with less than 
.1 of 1% distortion between 20 
and 20,000 CPS. Shpg. Wt. 10 
lbs. 

MODEL TS -4A $4950 
TV ALIGNMENT 
GENERATOR KIT 
TV service technicians will ap- 
preciate the outstanding features 
found in this sweep generator. 
Provides essential facilities for 
aligning FM, monochrome TV 
or color TV sets. The all -elec- 
tronic sweep circuit employs a 
trouble -free controllable induc- 
tor which varies frequency by 
magnetic means. An unusual 
buy at this low price. Shpg. Wt. 
16 lbs. 

MODEL CD -1 *5995 
COLOR BAR AND 
DOT GENERATOR 
The CD -1 combines the two 
basic color servicing instru- 
ments, a color bar and white dot 
generator in one versatile and 
portable unit, which has crystal 
controlled accuracy and stabil- 
ity for steady lock -in patterns. 
(Requires no external sync 
leads.) Easy -to -build and easy - 
to -use. No other generator on 
the market offers so many fea- 
tures at such a great price sav- 
ing. Shpg. Wt. 13 lbs. 
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ETCHED CIRCUIT VTVM KIT 
Time proven for dependability, accuracy and 
overall quality, the V7 -A is one of the wisest 
investments you can make for your electronic 
workshop or lab. Its multitude of uses will make 
it one of the most often used instruments in 
your possession. Use it to measure all operating 
voltages and potentials such as B+ and AC -DC, 
or straight AC power supplies, filament voltage, 
bias voltage, AVC voltage, line voltage, etc. 
Ideal for measurements in all types of AM, FM 
and TV circuits. Checks discriminator or detec- 
tor operation, AVC or AGC performance, 
while the ohmmeter may be used to measure 
circuit continuity, circuit resistance, to test out 
individual components with resistance measure- 
ment, or to trace circuit wiring through cables or 
chassis openings. Front panel controls consist 
of rotary function switch and a rotary range 
selector switch, zero -adjust and ohms -adjust 
controls. Precision I % resistors are used in the 
voltage divider circuit for high accuracy and an 
etched circuit board is employed for most of the 
circuitry. The circuit board not only simplifies 
assembly but permits levels of circuit stability 
not possible with ordinary conventional wiring 
methods. Shpg. Wt. 7 lbs. 

TUBE CHECKER KIT 
Brand new in every respect, the TC -3 features outstanding performance and 
ease of operation. Sockets are provided for 4 -pin, 5 -pin, 6 -pin, 7 -pin, large, 
7 -pin miniature, 7 -pin sub -miniature, octal, loctal, and 9 -pin miniature tubes. 
Protection against obsolescence is provided by a blank socket to facilitate 
modification for checking newly added tube types. A 10 -lever switch makes it 
possible to connect any element to any other element regardless of the pin 
numbers involved. A neon bulb indicator shows filament circuit continuity and 
leakage or shorts between elements. A specially designed spring loaded roll 
chart mechanism permits the roll chart to run freely throughout its entire 

length without binding. 
Thumb wheel drive knobs are 
provided on both sides of the 
panel to accommodate the 
left handed operator. Com- 
pact and small in size, the 
TC -3 is ideally suited for port- 
able applications. Both the 
roll chart and the meter are 
illuminated to facilitate use 
in darkened areas. Shpg. Wt. 
12 lbs.` 

MODEL BE -5 $3995 
LOW RIPPLE BATTERY 
ELIMINATOR KIT 
Completely up to date the BE -5 
will power all the newest tran- 
sistor circuits requiring 0 to 12 

volts DC, and the new hybrid 
automobile radios using both 
transistors and vacuum tubes. 
An extra low -ripple filter circuit 
is employed holding AC ripple 
down to less than .3%. Doubles 
as a battery charger or marine 
converter. Shpg. Wt. 21 lbs. 
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MODEL T -4 

$1995 
VISUAL -AURAL 
SIGNAL TRACER KIT 
Nev. in every respect the T -4 
features a built -in speaker and 
electron beam "eye" tube for 
signal indication, and a unique 
noise locator circuit. Ideal for 
use in AM, FM and TV circuit 
investigation. Transformer op- 
erated fox safety and high effi- 
ciency. Complete with test leads 
and informative construction 
manual. Shpg. Wt. 5 lbs. 
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HANDITESTER KIT 
Ideal for use in portable appli- 
cations when making tests away 
from the work bench or as an 
"extra" meter in the service 
shop. The combination function 
range switch simplifies opera- 
tion. Measures AC or DC volt- 
age from 0 to 10, 30, 300, 1,000 
and 5,000 volts. Direct current 
ranges are 0 to 10 ma and 0 to 
100 ma. Ohmmeter ranges are 0 
to 3,000 and 0 to 300,000. Top 
quality, precision components 
used throughout. Small and 
compact, take it with you wher- 
ever you go. Very popular with 
home experimenters and elec- 
tricians. Test leads and 11/2 volt 
size C battery are included with 
the kit. Shpg. Wt. 3 lbs. 

20,000 OHMS /VOLT 
VOM KIT 
Portable and accurate, this kit 
features a 50 ua 41/2" meter and 
1.% precision multiplier resis- 
tors for high accuracy. No ex- 
ternal power required. Provides 
a total of 25 meter ranges on a 
two -color scale. Sensitivity is 
20,000 ohms -per -volt DC and 
5,000 ohms- per -volt AC. Mea- 
suring ranges are 0 -1.5, 5, 50, 
150, 500, 1,500 and 5,000 volts 
AC and DC. Measures direct 
current in ranges of 0 -150 ua, 
15 ma, 150 ma, 500 ma and 15 a. 
Resistance multipliers are X 1, 

X 100 and X 10,000. Covers 
-10 db to +65 db. Housed in 
an attractive bakelite case with 
plastic carrying handle. Bat- 
teries and test leads included. 
Shpg. Wt. 6 lbs. 

MODEL AV -3 

$2995 

MODEL C -3 $1950 
CONDENSER 
CHECKER KIT 
Check unknown condenser and 
resistor values quickly and ac- 
curately as well as their oper- 
ating characteristics with this 
fine instrument. All values are 
read directly on a calibrated 
scale. An electron beam "eye" 
tube indicates balance and leak- 
age. A valuable addition to any 
service shop or lab. Shpg. Wt. 
7 lbs. 

AUDIO VTVM KIT 
This vacuum tube volt meter 
emphasizes stability, broad fre- 
quency response and sensitivity 
for accurate measurement of 
critical AC voltages. Features 
a large 4t/4" 200 ua meter with 
increased damping in the meter 
circuit for stability in low fre- 
quency tests. Measures AC from 
a low value of 1 millivolt to a 
maximum of 300 volts AC 
(RMS). Voltage ranges are: 
0-.01, .03, .1, .3, 1, 3, 10, 30, 100 
and 300 volts. Db ranges cover 
-52 to +52 db. I % precision 
multiplier resistors used for 
maximum accuracy. Frequency 
response is essentially flat from 
10 CPS to 200 kc. Shpg. Wt. 
6 lbs. 

MODEL CT -1 $795 
iN- CIRCUIT 
CAPACI- TESTER KIT 
This handy kit checks capaci- 
tors for "open" or "short" right 
in the circuit. Detects open ca- 
pacitors from about 50 mmf, 
not shunted by an excessive low 
resistance value. Checks shorted 
capacitors up to 20 mfd (not 
shunted by less than 10 ohms). 
Checks all bypass, blocking and 
coupling capacitors of the paper, 
mica or ceramic types. (Does 
not detect leakage nor check 
electrolytic condensers.) Elec- 
ron beam "eye" tube is used 

for quick indication. A 5 -posi- 
tion function switch is featured 
which controls the power to the 
instrument and selects the test 
being made. Easy to build and 
easy to use. Test leads included 
Shpg. Wt. 5 lbs. 
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HEATHKIT 
MODEL TX -1 

Modern Styling 

Rotating Slide Rule Dial 

Compact, Stable, VFO 

Provision for SSB Adapter 

$50.00 required on C.O.D. orders. Shipped motor freight 
unless otherwise specified. 

HEATH COMPANY 
Benton Harbor 20, Michigan 

"APACHE" HAM TRANSMITTER KIT 
This beautifully styled transmitter has just about everything you 
could ask for in transmitting facilities. The "Apache" is a high 
quality transmitter operating with a 150 watt phone input and 
180 watt CW input. In addition to CW and phone operation, 
built -in switch selected circuitry provides for single -sideband 
transmission through the use of a plug -in external adapter. A 
completely redesigned, compact and stable VFO provides low 
drift frequency control necessary for SSB transmission. A slide 
rule type illuminated rotating VFO dial with full gear drive 
vernier tuning provides ample bandspread and precise fre- 
quency settings. The bandswitch allows quick selection of the 
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with 
crystal control). This unit also has adjustable low -level speech 
clipping and a low distortion modulator stage employing two 
of the new 6CA7 /EL34 tubes in push -pull class AB operation. 
Time sequence keying is provided for "chirpless" break -in CW 
operation. The final amplifier is completely shielded for greater 
TVI protection and transmitter stability. A formed one -piece 
cabinet with convenient access hatch provides accessibility to 
tubes and crystal socket. Die -cast aluminum knobs and front 
panel escutcheons add to the attractive styling of the trans- 
mitter. Pi network output coupling matches antenna impe- 
dances between 50 and 72 ohms. A "spotting" push button is 
provided to allow tuning of the transmitter before switching 
on the final amplifier. This feature also enables the operator 
to "zero- beat" an incoming frequency without placing the 
transmitter on the air. Equip your ham shack now for top 
transmitting enjoyment with this outstanding unit. Shpg. 
Wt. 110 lbs. 

SINGLE SIDEBAND ADAPTER KIT 
Designed as a compatible plug -in 
adapter for the model TX -1 it can also 
be used with transmitters similar to the 
DX -100 or DX -100 -B by making a few 
simple circuit modifications and still re- 
tain the normal AM and CW functions. 
Easy to operate and tune, the adapter 
employs the phasing method for gener- 
ating a single sideband signal, allowing 
operation entirely on fundamental fre- 
quencies. The critical audio phase shift 
network is supplied, completely pre - 
assembled and wired in a sealed plug -in 
unit. Features include single -knob band - 
switching for operation on 80, 40, 20, 
15 and 10 meters, an easy -to -read panel 
meter, built -in electronic voice control 
with anti -trip circuit. Enjoy the advan- 
tages of SSB operation by adding this 
fine kit to your ham shack now. Shpg. 
Wt. 14 lbs. 

MODEL 
DX -100 -B 

$18950 
$50.00 deposit required on 
C.O.D. orders. Shipped mo- 
tor freight unless otherwise 
specified. 

DX -100 -B PHONE & CW TRANSMITTER KIT 
The same fine performance of the time proven DX -100 is retained in the 
DX -100 -B with improvements in the crystal and loading circuits. The one- 
piece formed cabinet has convenient access hatch for changing crystals, etc. 
and the chassis is punched to accept sideband adapter modifications. Features 
a built -in VFO, modulator and power supply, complete shielding to minimize 
TVI, and a pi network output coupling to match impedances from 50 to 72 
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW. 
Covers 160 through 10 meters. Single -knob bandswitching and illuminated 
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel, 
modulated by a pair of I625's. Designed for easy assembly. Measures 11qß" 
H. x 191/2" W. x 16" D. Shpg. Wt. 107 lbs. 
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MODEL DX -40 $695 
DX -40 PHONE & CW 
TRANSMITTER KIT 
Operates on 80, 40, 20, 15, lI 
and 10 meters, using a single 
6146 tube in the final for 75 watt 
plate power input CW, or 60 
watts phone. Single -knob band - 
switching, pi network output, 
complete shielding, provision 
for three crystals and VFO. 
D'Arsonval movement panel 
meter. Shpg. Wt. 25 lbs. 

MODEL DX -20 $3595 
DX -20CW TRANSMITTER 
KIT 
This fuie unit covers 80, 40, 20, 
15, 11 and 10 meters with single - 
knob bandswitching. Features 
a 6DQ6A tube in the final for 
50 watt plate power input, pi 
network output, complete 
shielding to minimize TVI. Easy 
to build with complete instruc- 
tions supplied. Shpg. Wt. 19 lbs. 
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"MOHAWK" HAM RECEIVER KIT 
Designed for ham band operation and for maximum stability 
and accuracy, the Heathkit "Mohawk" receiver will let you 
enjoy ham activities to the utmost. This 15 -tube receiver fea- 
tures double conversion with IF's at 1682 kc and 50 kc and 
covers all the amateur frequencies from 160 through 10 meters 
on seven bands. An extra band is calibrated to cover 6 and 2 
meters using a converter. The "Mohawk" is specially designed 
for single -sideband reception with crystal controlled oscillators 
for upper and lower sideband selection. A completely pre - 
assembled, wired and aligned front end coil /bandswitch as- 
sembly assures ease of construction and top performance. 
Many more important features are provided in this outstand- 
ing receiver for dependable and effective amateur communi- 
cations. Ruggedly constructed with well rated components 
throughout. Shpg. Wt. 66 lbs. Matching accessory speaker kit; 
optional extra. Model AK -5. $9.95. Shpg. Wt. 8 lbs. 

Prewired and Aligned 
Coil /Bandswitch Assembly 

Crystal Controlled 
Oscillators for 

Drift -Free Reception 

(LESS CABINET) 

HEATHKIT 
MODEL RX -1 

ALL -BAND RECEIVER KIT 
A fine receiver for the beginning 
ham or short wave listener. Fre- 
quency coverage is from 550 kc to 
30 me in four bands. Features in- 
clude bandswitch, bandspread tun- 
ing, phone- standby -CW switch, an- 
tenna trimmer, noise limiter, RF 
and AF gain controls and head- 
phone jack. Easy to build. Shpg. 
Wt. 12 lbs. 

"SENECA" VHF TRANSMITTER KIT 
Brand new in every respect, the model 
VHF -1 "Seneca" is the latest addition 
to our line of ham transmitters. This 
self- contained 6 and 2 metes transmitter 
features built -in VFO, modulator, and 
'dual power supply. A pair of 6146 tubes 
are employed in the push -pull final am- 
plifier stage and features up to 120 watts 
input on phone and 140 watts input on 
CW in the 6 meter band. Slightly less in 
the 2 meter band to prolong amplifier 
tube life. Panel controls allow VFO or 
crystal control. phone or CW operation 
on both amateur bands. Four switch - 
selected crystal positions. Complete RF 
shielding to minimize TVI. Spotting 
push- button provided. The VFO slide 
rule type dial features edge -lighting and 
vernier tuning. An ideal transmitter for 
the ham who wants to extend operation 
into the VHF region. Shpg. Wt. 56 lbs. 

MODEL AM -2 $1595 
REFLECTED POWER 

METER KIT 
Check the match of your an- 
tenna transmission system by 
measuring the forward and re- 
flected power or standing wave 
ratio from 1:1 to 6:1. Handles 
a peak power of well over 1 kilo- 
watt and may be left in antenna 
feed line. No external power re- 
quired. 160 through 6 meters. 
For 50 or 75 ohm lines. Shpg. 
Wt. 3 lbs. 
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BALUN COIL KIT 
Unbalanced coax lines can be 
matched to balance lines of 
either 75 or 300 ohms by using 
this balun coil kit. Use without 
adjustment from 80 through IO 
meters at power up to 200 watts. 
May be located any distance 
from transmitter or antenna. 
Protective cover included. Shpg. 
Wt. 4 lbs. 

MODEL 
Q F -1 

$995 

"Q" MULTIPLIER KIT 
Use with any receiver with IF fre- 
quency between 450 and 460 kc to 
add additional selectivity for sepa- 
rating two signals or to reject one 
signal and eliminate heterodyne. A 
great help on crowded phone and 
CW bands. Not for use with AC-DC 
type receivers. Simple to connect 
with cable and plugs supplied. Shpg. 
Wt. 3 lbs. 

MODEL 
CA -1 

$1395 

"AUTOMATIC" CONELRAD 
ALARM KIT 

This easy -to -build device gives in- 
stant warning and cuts AC power to 
your transmitter when a monitored 
station goes "off- the -air ". Use with 
any radio receiver having an AVC 
circuit. A sensitivity control adjusts 
to various AVC levels. Incorporates 
a heavy duty six -ampere relay and 
manual "reset" button to reactivate 
the transmitter. Complete instruc- 
tions provided for connection to 
receiver. Shpg. Wt. 4 lbs. 

MODEL VX -1 $2395 
ELECTRONIC VOICE 

CONTROL KIT 
This unique device lets you 
switch from receiver to trans- 
mitter merely by talking into 
your microphone. Provision is 
made for receiver and speaker 
connections and also for a 117 
volt antenna relay. Adjustable 
to all conditions by sensitivity 
and variable time delay controls 
provided. Shpg. Wt. 5 lbs. 

VARIABLE FREQUENCY 
OSCILLATOR KIT 

Far below the cost of crystals to ob- 
tain the same frequency coverage 
this VFO covers 160, 80, 40, 20, 15, 
11 and 10 meters with three basic 
oscillator frequencies. Better than 
10 volts RF output on fundamen- 
tals. Requires only 250 volts DC at 
15 to 20 ma, and 6.3 VAC at 0.45 a. 
Illuminated dial reads direct. Shpg. 
We. 7 lbs. 
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Beautifully Styled With Plenty of 
Room For The Most Complete 

Stereo System 

MODEL SE -1 (center uniti $14995 shpg. Wt. 162 lbs. 

MODEL SC -1 (speaker enclosure) $3995 each snpg. Wt. 42 ms. 

70 

HEATHKIT 
MODEL CE -1 

;1 

' 

r .,...,.., 

CHAIRSIDE ENCLOSURE KIT 
Combine all of your hi -fi equipment into one com- 
pact control center and, at the same time add a beau- 
tiful piece of furniture to your home. The CE -1 is 
designed to house AM and FM tuners (BC-1A and 
FM -3A) and the WA -P2 preamplifier along with the 
majority of record changers which will fit in the space 
provided. Changer compartment measures 173A" L. 
x 16" W. x 9W D. Adequate space is provided in the 
rear of the unit to house any of the Heathkit ampli- 
fiers designed to operate with the WA -P2. Good 
ventilation is achieved through properly placed slots 
in the bottom and back of the enclosure. Overall 
dimensions are 18" W. x 24 "Hx351/2" D. All parts are 
precut and predrilled for easy assembly. The Con- 
temporary cabinet is available in either mahogany or 
birch, and the Traditional cabinet is available in ma- 
hogany suitable for the finish of your choice. Beauti- 
ful hardware supplied. Shpg. Wt. 46 lbs. 

STEREO EQUIPMENT CABINET KIT 
This superbly styled cabinet ensemble is designed to 
hold your complete home stereo hi -fi system, con- 
sisting of a "stereo equipment center" flanked by 
two individual "stereo wing speaker enclosures ". 
The unit has room for all the components required 
for stereo sound. Although designed to hold Heath - 
kit stereo components, it is not frozen to this ar- 
rangement. The kit is supplied with mounting panels 
precut to accommodate Heathkits, but interchange- 
able blank panels are also furnished so you can 
mount any equipment you may already have. The 
precut panels accommodate the Heathkit AM -FM 
tuner (PT -1), stereo preamplifier (SP -1 & 2), and 
record changer (RP -3). Record changer chassis pulls 
out easily for convenient loading and unloading. 
Adequate space is provided for record storage and a 
pair of matching Heathkit power amplifiers (from 12 
to 70 watts). The stereo wing speaker enclosures are 
open backed, cloth grilled cabinets designed to hold 
the Heathkit SS -2 or similar speaker systems. The 
cabinets are available in beautifully grained 3/4" solid 
core Phillipine mahogany or select birch plywood 
suitable for the finish of your choice. The matched 
grain sliding tape deck access door on top pops -up 
flush when closed. Entire top features a shaped edge. 
Hardware and trim of brushed -brass and gold finish. 
Rich toned grille cloth is flecked in gold and black. 
No woodworking experience required. All parts pre- 
cut and predrilled for easy assembly. Maximum 
overall dimensions (all 3 pieces): 823/" W. x 361h" H. 
x 20" D. Center Cabinet: 471/2" W. x 361/2" H. 
x 20" D. 

HEATH COMPANY 
1j 

a k Jbsidiary of Daystrom, Inc. 

HIGH FIDELITY 
RECORD CHANGER KIT 
Every outstanding feature you could ask for in a 
record changer is provided in the Heathkit RP -3, the 
most advanced changer on the market today. The 
unique turntable pause during the change cycle saves 
wear and tear on your records by eliminating the 
grinding action caused by records dropping on a 
moving turntable or disk. Record groove and stylus 
wear are practically eliminated through proper weight 
distribution and low pivot point friction of the tone 
arm. Clean mechanical simplicity and precision parts 
give you turntable performance with the automatic 
convenience of a record changer. Flutter and wow, a 
major problem with automatic changers, is held to 
less than 0.18% RMS. An automatic speed selector 
position allows intermixing 331/2 and 45 RPM rec- 
ords regardless of their sequence. Four speeds pro- 
vided: 16, 33'/3, 45 and 78 RPM. Changer is supplied 
complete with GE VR II cartridge with diamond LP 
and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs. 
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"BASIC RANGE" HI -FI SPEAKER 
SYSTEM KIT 
The popularity of this modestly priced speaker sys- 
tem attests to its high fidelity performance. The SS -2 
provides an ideal basic speaker for your home hi -fi 
system. Flexibility of design allows it to be used as a 
table top model or as an attractive consolette with 
optional legs. May also be used as a supplementary 
speaker in more advanced systems or as replacement 
speaker for TV sets, etc. The specially designed 
tweeter horn rotates 90 degrees allowing you to use 
the speaker in an upright position if desired, as in the 
Heathkit stereo wing speaker enclosures. Total fre- 
quency range is from 50 to 12,000 cycles -per- second. 
An 8" mid -range woofer covers from 50 to 1,600 CPS 
while a compression -type tweeter with flared horn 
covers 1,600 to 12,000 CPS. Both speakers are by 
Jensen. A variable balance control allows level ad- 
justment of the high frequency speaker. Power rating 
is 25 watts. Constructed of t /2" veneer -surfaced ply- ' wood suitable for light or dark finish. All wood parts 
are precut and predrilled for simple, quick assembly. 
An added feature of the SS -2 is that, although an 
outstanding performer in its own right, it may be 
combined with the SS -1B "range extending" speaker 
system later to extend the frequency range at the 
high and low ends of the audio range. Build in just 
one evening for many years of listening enjoyment. 
Shpg. Wt. 26 lbs. 

ATTRACTIVE BRASS TIP ACCESSORY LEGS 
convert SS -2 into handsome consolette. 14" legs 
screw into brackets provided. All hardware included. 
Shpg. Wt. 3 lbs. No. 91 -26. $4.95. 

Assemble it in 

Just One Evening 

DIAMOND STYLUS HI -FI 
PICKUP CARTRIDGE 

MODEL MF -1 
$2695 

Replace your present pickup with the MF -1 
and enjoy the fullest fidelity your library of 
LP's has to offer. Designed to Heath specifica- 
tions to offer you one of the finest cartridges 
available today. Nominally flat response front 
20 to 20,000 CPS. Shpg. Wt. I lb. 

HEATHKIT 
MODEL SS -1B 

Extended 
Frequency Range 
for Your SS -2 

JANUARY, 1959 

`RANGE EXTENDING" 
HI -FI SPEAKER 
SYSTEM KIT 

Designed exclusively for use 
ith the SS -2, the SS -1B em- 

ploys a 15" woofer and a super 
tweeter horn to extend the 
range of the SS -2 to an overall 
response of t5 db from 35 to 
16,000 CPS. When used to- 
gether the two units form an 
integrated four -speaker sys- 
tem and are designed to com- 
bine into a single piece of at- 
tractive furniture. Impedance 
of the SS -1B is 16 ohms and 
power rating 35 watts. A con- 
trol is provided to limit the 
output of the super tweeter. 
Constructed of beautiful 3/4" 

veneer- surfaced plywood suit- 
able for light or dark finish of 
your choice. All parts are pre- 
cut and predrilled for simple 
assembly. No woodworking 
experience required. All hard- 
ware included. Shpg. Wt. 80 
lbs. 

OPTIONAL LEGS 
NO. 91 -26 $4.95 

HEATHKIT 
MODEL HH -1 

"LEGATO" HI -FI SPEAKER 
SYSTEM KIT 
It is difficult io describe in words the performance of 
this magnificent speaker system. You may never find 
absólute perfection in reproduced sound, but the 
Legato comes as close to achieving it as anything yet 
devised. Perfect balance, precise phasing, and ade- 
quate driver design combine to produce the superb 
quality of reproduction inherent in this instrument. 
The crisp, clear high frequencies and rich full bass 
engulf you in a sea of life -like tone. Two 15" Altec 
Lansing low frequency drivers cover frequencies 
from 25 to 500 CPS while a specially designed ex- 
ponential horn with high frequency driver covers 500 
to 20,000 CPS. The unique crossover network is 
built -in making electronic crossovers unnecessary. 
The legato emphasizes simplicity of line and form to 
blend with modern or traditional furnishings. Con- 
structed of 3/" veneer- surfaced plywood in either 
African mahogany or white birch suitable for light 
or dark finishes of your choice. All parts are precut 
and predrilled for easy assembly. Shpg. Wt. 195 lbs. 
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High Fidelity AM 

and FM reception 
in a Single Set 

HEATHKIT 
MODEL PT -1 

Professional Stereo -Monaural AM -FM Tuner Kit 
Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio 
reception with this deluxe 16 -tube AM -FM- stereophonic tuner combination. Features 
include three etched circuit boards for high stability and ease of construction, prewired 
and prealigned FM front end, built -in AM rod antenna, tuning meter, FM -AFC 
(automatic frequency control) with on -off switch, and flywheel tuning. A multiplex jack 
is also provided. AM and FM circuits are tuned individually making it ideal for stereo 
applications since both AM and FM can be used at the same time. A switch selected 
tuning meter functions on either AM or FM. Cathode follower outputs with individual 
level controls are provided for both AM and FM. Other features include variable AM 
bandwidth, 10 kc whistle filter, tuned -cascode FM front end, FM AGC and amplified 
AVC for AM. Anywhere from 1 to 4 limiters or IF's assure smooth, non -flutter recep- 
tion on weak or strong stations alike. The silicon diode power supply is conservatively 
rated and is fuse -protected assuring long service life. Flywheel tuning combined with 
new edge- lighted slide -rule dial provide effortless tuning. Use of three printed circuit 
boards greatly simplifies construction. Vinyl -clad steel cover is black with inlaid gold 
design. Shpg. Wt. 20 lbs. 

MODEL FM -3A 

$2695 
HIGH FIDELITY FM TUNER KIT 
The Heathkit FM -3A Tuner will provide you with 
years of inexpensive hi -fi enjoyment, Features broad - 
banded circuits for full fidelity and better than 10 uy 
sensitivity for 20 db of quieting. Covers the complete 
FM band from 88 to 108 mc. Stabilized, temperature - 
compensated oscillator assures neglible drift after 
initial warmup. Employs a high gain cascode IF am- 
plifier and has AGC. Power supply is built -in. IF and 
ratio transformers are prealigned as is the front end 
tuning unit. Two outputs provided, one fixed, one 
variable, with extra stage of amplification. Shpg. 
Wt. 8 lbs. 

s 

MODEL W-6 $1 0995 
"HEAVY DUTY" 70 WATT 
HI FI AMPLIFIER KIT 
Designed for "rugged duty" called 
for by advanced hi -fi systems and 
P.A. networks. Silicon diode rec- 
tifiers assure long life and heavy 
duty transformer provides excel- 
lent power supply regulation. Vari- 
able damping control provides 
optimum performance with any 
speaker system. Quick change plug 
selects 4, 8 and 16 ohm or 70 volt 
output and the correct feedback 
resistance. Shpg. Wt. 52 lbs. 
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MODEL W -5 $5975 
25 WATT HI FI 
AMPLIFIER KIT 
Enjoy the distortion -free high fi- 
delity sound from one of the most 
outstanding hi -fi amplifiers avail- 
able today. Features include a 
specially designed Peerless output 
transformer and KT66 tubes. Fre- 
quency response is ± I db from 5 

to 160,000 CPS at I watt and 
within 2 db 20 to 20,000 CPS at 
full 25 watts output. Hum and 
noise are 99 db below 25 watts. 
Shpg. Wt. 31 lbs. 

MODEL BC -1A 
$2695 

HIGH FIDELITY AM TUNER KIT 
The BC -IA incorporates many features not usually ex- 
pected in an AM circuit particularly in this low price 
range. It features a special detector using crystal diodes 
and broad band -width IF circuits for low signal dis- 
tortion. Audio response is t I db from 20 CPS to 9 kc 
with 5 db of pre -emphasis at 10 kc to compensate for 
station rolloff. Covers the complete broadcast band 
from 550 to 1600 kc. Prealigned RF and IF coils 
eliminate the need for special alignment equipment. 
Incorporates AVC, two outputs, two antenna inputs 
and built -in power supply. Shpg. Wt. 9 lbs. 

MODEL W -4AM $3975 
SINGLE CHASSIS 20 WATT 
HI FI AMPLIFIER KIT 
A true Williamson -type high fidel- 
ity circuit, the W -4AM features 
5881 push -pull output tubes and 
a special Chicago- Standard out- 
put transformer to guarantee you 
full fidelity at minimum cost. Har- 
monic distortion is 1.5% and IM 
distortion is below 2.7% at full 20 
watt output. Hum and noise are 
95 db below full output. Taps for 
4, 8 or 16 ohm speakers. Shpg. 
Wt. 28 lbs. 

MODEL W -3AM $4975 
DUAL CHASSIS 20 WATT 
HI FI AMPLIFIER KIT 
Another famous Williamson -type 
high fidelity circuit, the W -3AM 
features the famous Acrosound 
TO -300 " ultralinear" output trans- 
former and 5881 tubes. The power 
supply and main amplifier are on 
separate chassis for installation 
flexibility. Harmonic distortion is 
less than 1% and 1M distortion is 
less than 1.2% at 20 watts. Shpg. 
Wt. 29 lbs. 
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HEATHKIT 

MODEL SP -2 
(STEREO) 

Monaural- Stereo Preamplifier Kit 
(2- Channel Mixer) 
This unique kit allows you to purchase it in the monaural 
model if desired and -hen add the second or stereo 
channel later. The SP -2 features 12 separate inputs, six 
on each channel, with input level controls. Six dual con- 
centric controls consist of: two 8- position selector 
switches, two bass, two treble, two volume level and two 
loudness controls, 'a scratch filter switch and a 4- position 
function switch. A separate on -off switch is provided. 
The function switch provides settings for stereo, 2- 
channel mix, channel A or B for monaural use. Inputs 
consist of tape, mike, mag phono and three high -level 
inputs. NARTB equalization and RIAA, LP, 78 record 
compensation are provided. A remote balance control 
is included. Printed circuit boards for easy assembly. 
Built -in power supply. Shpg. Wt. 15 lbs. 

MODEL W -7M 

$5495 

MODEL SP-1 (MONAURAL) 

$3795 95 Shpg. Wt. 13 lbs. 

MODEL C-SP-1 CONVERTS SP-1 TO SP-2) 

$2195 Shpg. Wt. 5 lbs. 

HEATHKIT 
MODEL WA -P2 

"EXTRA PERFORMANCE" 55 WATT 
HI FI AMPLIFIER KIT 
Enjoy this high fidelity power amplifier at less 
that a dollar per watt. Full audio output and 
maximum damping is conservatively rated at 
55 watts from 20 CPS to 20 kc with less than 
2% total harmonic distortion throughout the 
entire range. Features famous "bas -bal" cir- 
cuit, EL -34 output tubes and special 70 volt out- 
put. Shpg. Wt. 28 lbs. 

MDCEL UA-1 

S211 95 

MODEL A -9C $3550 
GENERAL- PURPOSE 
20 WATT AMPLIFIER KIT 
Designed for home installation as 
well as for PA requirements, the 
A9 -C combines a preamplifier, 
main amplifier and power supply 
all on one chassis. Four switch - 
selected inputs are provided as 
well as separate bass and treble 
tone controls offering 15 db boost 
and cut. Detachable front plate 
allows for custom installation. 
Shpg. Wt. 23 lbs. 

JANUARY, I 9 5 9 

"UNIVERSAL" 12 WATT HI FI 
AMPLIFIER KIT 
The versatility and economy of this fine kit 
make it a truly "universal" hi -fi amplifier. An 
ideal basic amplifier for any hi -fi system or a 
perfect addition to gear your present hi -fi sys- 
tem to stereo sound. Uses 6BQ5 /EL84 push - 
pull output tubes for less than 2% harmonic 
distortion throughout the entire audio range. 
Shpg. Wt. 13 lbs. 

MODEL SW -1 $2495 
SPEEDWINDER KIT 
A real timesaver, the SW -1 leaves 
your tape recorder free for opera- 
tion while rewinding tape at the 
rate of 1200 feet in 40 seconds. 
Prevents unnecessary wear to the 
tape and recorder. Handles up to 
101/2" tape reels. Handles 800' 
reels of 8 and 16 millimeter 
film as well. Automatic shutoff 
prevents whipping at end of re- 
wind. Shpg. Wt. 12 lbs. 

í. 

$$ 

"MASTER CONTROL" 
PREAMPLIFIER KIT 
Control your hi -fi system with 
this compact unit. Features 5 
switch- selected inputs to accom- 
modate a record changer, tape 
recorder, AM tuner, FM tuner, 
TV receiver, microphone, etc., 
each with level controL Provision 
also for a tape recorder output. 
Equalization for records through 
separate turnover and rolloff 
switches for LP, RIAA, AES and 
early 78's. Shpg. Wt. 7 lbs. 

MODEL 
X0-1 -r _ $1895 

ELECTRONIC 
CROSSOVER KIT 
This unique instrument separates 
high and low frequencies and feeds 
them through 2 amplifiers into 
separate speakers. Located ahead 
of the main amplifier, it virtually 
eliminates IM distortion and 
matching problems. Note: Not 
for use with Heathkit Legato 
speaker system. Shpg. Wt. 6 lbs. 

12" UTILITY SPEAKER KIT 
Replace inferior speakers in radio 
or TV sets to obtain better tone 
quality or set up an auxiliary 
speaker for testing purposes with 
this convenient, high quality 
speaker. The speaker will handle 
up to 12 watts with a frequency 
response of ±5 db from 50 to 
9,000 CPS. Speaker impedance is 
8 ohms and has a 6.8 oz. magnet. 
An outstanding dollar value. 
Shpg. Wt. 7 lbs. 

MODEL TK-1 $995 
COMPLETE TOOL SET 
The-4e basic tools are all you need 
to build any Heathkit. The pliers, 
diagonal side cutters, 2 screw- 
drivers, and soldering iron are all 
of top quality case hardened steel 
for hard duty and long life. Pliers 
and side cutters are equipped with 
insulated rubber handles for 
safety. A good example of just 
how easy Heathkit building really 
is. Shpg. Wt. 3 lbs. 
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HIGH FIDELITY TAPE 
RECORDER KIT 
The model TR -IA tape deck and preamplifier 
combination provides all the facilities you need 
for top quality monaural recording /playback 
with fast forward and rewind functions. 71/2 and 
33/4 IPS tape speeds are selected by changing belt 
drive. Flutter and wow are held to less than 0.35 %. 
Frequency response at 71/2 IPS 12.0 db 50- 10,000 
CPS, at 33/4 IPS 2.0 db 50 -6,500 CPS. Both 
units may be mounted together or separately 
affording high flexibility in every application. 
Features include NARTB playback equalization 
-separate recording and playback gain controls 
-cathode follower output and provision for mike 
or line input. Signal -to -noise ratio is better than 
45 db below normal recording level with less than 
I% total harmonic distortion. A filament balance 
control allows adjustment for minimum hum 
level. Complete instructions provided for easy 
assembly. Overall dimensions of tape deck and 
preamp is 151/2" W. x 131 /2" H. x 8" D. Shpg. Wt. 
24 lbs. 

Includes tape deck assembly, 
preamplifier and roll of tape. 

HEATHKIT 
TE-1 

$3995 
Tape preamplifier sold separately 
if desired. Shpg. Wt. 10 lbs. 

Many more Heathkits to choose from 
hi -fi: Amplifiers -Preamplifiers- Speaker Systems -AM /FM Tuners- Equip- 

ment Cabinets- Record Player -Tape Recorder -Electronic Crossover - 
Stereo Equipment. 

test: Oscilloscopes-Voltmeters - RF Signal Generators -AF Generators - 
Analyzers- Battery Eliminators -Tube Checkers- Condenser Checkers - 
Computer -Color Bar & Dot Generator -Sweep Generator -Impedance 
Bridge -Power Supplies -Probe Kits -R /C Decade & Substitution Kits. 

ham radio: Transmitters - Receivers -Antenna Accessories -Voice Con - 

trol- Conelrad Alarm -Variable Frequency Oscillator -SSB Adapter - 
"Q" Multiplier. 

marine: Direction Finders - Marine Converter - Rudder Position 
Indicator -Fuel Vapor Detector -Charge Indicator -Power Meter. 

general: Tool Set -6- Transistor Portable Radio- Radiation Counter-. 
Electronic Timer -Crystal Receiver -Superheterodyne Receiver. 

describing over 100 easy -to -build 
electronic instruments in kit form. Complete specifications and detailed informa- 
tion on Hi -Fi- Test -Ham and Marine kits. 
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Save with Heathkits ...the quality name in kit 
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"BOOKSHELF" 12 WATT 
AMPLIFIER KIT 
Here are a few of the reasons why this attractive 
amplifier is such a tremendous dollar value. You 
get rich, full range, high fidelity sound reproduction 
with low distortion and noise ... plus "modern 
styling ". The many features include full range fre- 
quency response 20 to 20,000 CPS t 1 db with less 
than 2% distortion over this range at full 12 watt 
output -its own built -in preamplifier with provision 
for three separate inputs: mag phono, crystal phono, 
and tuner -RIAA equalization- separate bass and 
treble tone controls -special hum control -and it's 
easy -to- build. Comflete instructions and pictorial 
diagrams show where ever part goes. Cabinet shell 
has smooth leather texture in black with inlaid gold 
design. Cabinet measures 121/2" W. x 8 Ss" D. x 43/8" 
H. Output transforrr.er has taps at 4, 8 and 16 ohms 
to match the speaker of your choice. An ideal unit 
to convert your present hi -fi system to stereo sound. 
Shpg. Wt. 15 lbs. 

An Amplifier, Preamplifier 
all in one! 

\.. 

HEATHKIT 
EA-2 

Order direct by mail... 
Save % or more over equivalent 
ready -made products by buying 
directand assembling them your- 
self. Heathkit Style, Performance 
and Quality are unsurpassed! 

NOTE: all prices and speci- 
fications subject to change 
without notice. 

Enclosed find I I check 
I I money order. Please 
ship C.O.D. I I 

On Express orders do not 
include transportation 
charges -they will be col- 
lected by the express agency 
at time of delivery. 

On Parcel Post Orders in- 
clude 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. 

the World's Largest Manufacturer 
of Electronic Instruments in Kit Form 

HEATH COMPANY BENTON HARBOR 20, MICH. 

Name 
SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

Address 

City & Zone State 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

SEND FREE HEATHKIT CATALOG 
POSTAGE 

TOTAL 

HEATHKITS are also available at your Dealer sOelle page 
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TEST INSTRUMENTS 

AUDIOPHILE 

LOW -LEVEL 
INPUT 

it Oh AmtI / I" ì 
Ilk in! Ili 

. 

i rub 
116, m ; r lf L._ IL ro 

, ts NM I< II # II . ti. . MI 

..MENE .111.1 

The ideal instrument for frequency- response 
tests, audio amplifier gain measurements, meter 
and scope alibration 

S 

JI 

HIGH -LEVEL 
INPUT 

All controls are mounted on comparator's front panel. 
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There's plenty of room if you N alit to try a different layout. 

LOW HIGH 

LOW -LEVEL 
INPUT 

ATTENUATOR 

HIGH- 
LEVEL 
INPUT 

OUTPUT TO INDICATOR 

Fig. 1 -Basic 
comparator circuit. 

PARATOR 

By J. E. PUGH, JR. 

SIGNAL -LEVEL comparator is 
used to make fast frequency- 
response tests and gain meas- 
urements on audio amplifiers, 

to check meter and oscilloscope calibra- 
tion, and as a general -purpose ac or 
do voltage divider. 

Although it is very useful, a com- 
parator is extremely simple. It consists 
of a low -level input that can be switched 
directly to the output, and a high -level 
input that is fed through a calibrated 
attenuator before being connected to 
the output terminals for comparison 
with the low -level signal. The basic 
circuit is in Fig. 1. 

When comparing signal levels the 
amplitude of the low -level signal is first 
noted on a meter or oscilloscope for a 
reference. Then the high -level signal is 
connected to the same indicator and the 
attenuator is set to reduce it to the 
same level as the low -level signal. Then, 
by simply noting the attenuator setting, 
the ratio of these two signals is ob- 
tained. 

The attenuator is calibrated in terms 
of input to output voltage ratio at var- 
ious settings. For example, with the 
variable contact set at the top of the 
attenuator, the input voltage is equal 
to the output voltage and the ratio is 
1 to 1. With the arm at the half re- 
sistance point, the input voltage is two 
times as great as the output voltage. 
The attenuator can thus be calibrated 
at various points over its range. 

For some uses the comparator can 
be as simple as the one in Fig. 1. How- 
ever, for many uses a wider range of 
attenuation is needed. Fig. 2 is the com- 
plete circuit of such a unit. It includes 
a step attenuator that works in 10 -to -1 
steps from 1 to 1 up to 108 to 1 and a 
potentiometer to give ratios from 1 to 1 

to 10 to 1. This combination provides 
variable attenuation from 1 to 1 up to 
10' to 1. The higher ratios are not 
needed for most purposes and the last 
two can be eliminated if you wish. They 
were included in this model to permit 
direct connection to higher voltage cir- 
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TEST INSTRUMENTS 

RI -pot, 10,000 ohms, 2 watts, counte-clockwise log 
taper (Ohmite CBI031 or equivalent) 

R2 -1,100 ohms 
R3- 91,000 ohms, 2 watts 
R4- 110,000 ohms 
R5 -1,000 ohms 
R6-9l ohms 
R7 -9.1 ohms 
R8- 910,000 ohms, 2 watts 
R9 -9.1 megohms, I watt 
All fixed resistors t/2 -watt 1% unless noted 
JI, 2- binding posts 
SI -I -pole 3- position lever switch (Certralab 1475 or 

equivalent) 
S2 -I -deck 2 -pole 9- position rotary switch (Mallory 

3229J or equivalent) 
Case, 51/4 x 3 x 21/4 inches 
Alligator clips (4) 
Microphone cable or RG -58 /U (5 feet) 
Miscellaneous hardware 

LOW 

LOW -LEVEL 
INPUT 

METER ZERO 
CHECK\ 

HIGH 

SI 

2 3r CW 

7 R9 7 o_._'.- o p6 

9.1 MEG/IW 

6 R8 

o--,-MM- 
910 K / 2W 

5 R7 

° -'-NV-- 
9.10 

4 R6 

91 fl 
3 R5 

IK 

2 R4 o--r 
110 K 

2 o IO 

S2-a I 

,se 
RI R3 
10K 

2W 91K/2W 

R2 
1.1K 

OjI 0J2 
OUTPUT TO INDICATOR 

Fig. 2 -Seven -range unit covers signal ratios from 1 to 1 to 106 to 1. 

R2 TO R9-I% 

HIGH -LEVEL 
INPUT 

cuits without exceeding dissipation lim- 
its of the resistors as well as to obtain 
the higher ratios. 

For some purposes it may be handier 
to design the comparator for less than 
a decade variation over the range of 
the potentiometer- especially good for 
measuring small changes accurately. 
To do this determine the ratio (N to 1) 
needed and make R2 = R1 /(N - 1). 
Rl is selected to have a low resistance 
compared with the reactance of the in- 
dicator input capacitance at the highest 
frequency used so the comparator will 
have a flat response over the desired 
range. For example, using the values 
shown in Fig. 2 and an oscilloscope with 
a 50 -µµf input capacitance for an indi- 
cator, the capacitive reactance is equal 
to Rl + R2 at approximately 300 kc. 
Actual tests show no measurable drop 
in response up to 100 kc, which is more 
than adequate for all normal audio 
work. 

If you change the variable attenua- 
tor's range, modify the step attenuator 
so it changes by the same ratio (N to 1) 
to avoid overlap or gaps in the cover- 
age. 

If you want to measure only small 
variations in the high level (as when 
making frequency response runs), the 
comparator can be simplified by using 
the circuit shown in Fig. 3. The LEVEL 
ADJUST control is set to reduce the high - 
level signal to equal the low -level sig- 
nal with the calibrated attenuator at 
the 1 -to -1 ratio. Level variations at 
different frequencies are then meas- . ured by adjusting the calibrated atten- 
uator for equal signal levels at each 
frequency and noting its settings. 

Construction steps 
The comparator is built into a small 

aluminum box. The parts layout was 
selected to make the controls easy to 
use, but there is plenty of room for 
variations. 
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There is nothing critical about the 
wiring. Simply keep the leads short and 
away from each other and the 
chassis. Switch S1 is held from the 
case by two 1 -inch metal sleeves. All 
grounds are connected to the case via 
a solder lug under one of the mounting 
screws. 

The potentiometer is a good quality 
2 -watt type with a counterclockwise 
log taper. This provides a more even 
distribution of calibration points than 
would any other taper, and the 2 -watt 
dissipation permits direct connection to 
150 volts on the lowest range. On all 
other ranges except the last two the 
maximum input voltage is limited by 
R3's dissipation factor. On ranges 6 
and 7, the cable and switch S2 are the 
limiting components. 

The maximum permissible voltages 
for the various ranges are listed in 
Table I. For convenience this table can 
be cemented to the instrument's side. 

Many of the less expensive poten- 
tiometers do not have a true logarith- 
mic taper, but combine two or more 
linear tapers to provide an approxima- 
tion. Such controls give satisfactory 
results but not as good a spread of 
calibration points as the one recom- 
mended. 

Switch (S2) is a two -pole nine- 
position type that has been stopped 
down to seven positions. The two extra 
positions on the S2 -b section are used 
as tie points for the grounded ends of 
R4, R5, R6, R7 and the shield of the 
high -level input cable. 

All fixed resistors are 1% tolerance 
types. If you have an accurate bridge, 
you can use selected 5% units. When 
soldering them, hold their leads with 
long -nose pliers to prevent damage due 
to overheating. 

Calibrate before using 
If a resistance bridge is available, use 

(Continued on page 80) 

Although you wilt find local prices for Heathkits 
higher than those listed in Heath Company adver- 
tising ... we're sure you will agree that this increase 
is justified. Your dealer pays all transportation 
charges, makes your kit immediately available, pro- 
vides demonstration facilities, offers you a reliable 
source for parts and fast service . , , and stands 
ready to counsel or advise you on any problems 
that might arise. 

Naturally, you I-ave the continued privilege of 
dealing directly with the Heath Company if you 
wish. Now however, yoL have the added conven- 
ience of buying locally. 

The following dealers have been carefully se- 
lected and are now ready to serve you. 

CALIFORNIA 

DUNLAP RADIO 6 TV 
928 Main Street 

Chico, California 

DUNLAP RADIO 6 TV 
2617 Tulare Street 
Fresno, California 

BUSHNELL SOUND CORP. 
12026 Wilshire Blvd. 

Los Angeles, California 

KIERULFF SOUND CORP. 
820 West Olympic Blvd. 
Los Angeles, California 
DUNLAP RADIO 6 TV 

5th S "J" Street 
Marysville, California 

DUNLAP RADIO 6 TV 
234 West 17th Street 
Merced, California 

DUNLAP RADIO 6 TV 
419 10th Street 

Modesto, California 

TEL -RAD ELECTRONICS 
639 National 

National City, Callforaia 

LACK RADIO SUPPLY CO. 
654 High Street 

Palo Alto, California 

DUNLAP RADIO 6 TV 
18th 6 "R" Street 

Sacramento, California 

TEL -RAD ELECTRONICS 
3453 University Avenue 
San Diego, California 

LACK RADIO SUPPLY CO. 
1422 Market Street 

San Francisco, California 

DUNLAP RADIO d. TV 
27 North Grant Street 
Stockton, California 

VALLEY SOUND CORP. 
19841 Ventura Blvd.. 
Tarzana, California 

DUNLAP RADIO S TV 
1725 Mooney Avenue 
Visalia, California 

MASSACHUSETTS 
AUDIONICS, INC. 
1348 Boylston Street 

Boston 15, Massachusetts 

MICHIGAN 

VOLTA ELECTRONICS 
6716 Park Avenue 

Allen Park, Michigan 

HI -FI WORKSHOP 
16400 W. Seven Mlle Road 

Detroit 35, Michigan 

NEW JERSEY 
FEDERATED PURCHASER 

1021 US Route 22 
Mountainside, New Jersey 

FEDERATED PURCHASER 
114 Hudson Street 

Newark, New Jersey 

NEW YORK 
CROSS ISLAND ELEC. INC. 

247-40 Jericho Turnpike 
Belierose, New York 

ACME ELECTRONICS 
59 Willoughby Street 
Brooklyn, New York 
GEM ELECTRONICS 

34 Hempstead Turnpike 
Farmingdale, New York 
BEAM ELECTRONICS 

101 -10 Queens Blvd. 
Forest Hills, New York 
GEM ELECTRONICS 

236 Broadway, Hicksville, N.Y. 
ARROW ELECTRONICS 

525 Jericho Tpk., Mineola, N.Y. 
DAVIS RADIO DISTR. 

70 East 3rd Street 
Mount Vernon, New York 

ARROW ELECTRONICS 
65 Cortiandt Street 

New York City, New York 
HARVEY RADIO CO. 

103 West 43rd Street 
New York City, New York 

OREGON 
ECCLES ELECTRIC CO. 

237 N.E. Broadway 
Portland, Oregon 

CECIL FARNES CO. 
440 Church Street, N.E. 

Salem, Oregon 

PENNSYLVANIA 
FEDERATED PURCHASER 

1115 Hamilton Street 
Allentown, Pennsylvania 

FEDERATED PURCHASER 
925 Northampton Street 

Easton, Pennsylvania 
AUSTIN ELECTRONICS 

1421 Walnut Street 
Philadelphia, Pennsylvania 

RHODE ISLAND 
AUDIONICS, INC. 

790 North Main Street 
Providence, Rhode Island 

VIRGINIA 
KEY ELECTRONICS, INC. 

126 South Wayne Street 
Arlingtop, Virginia 
WASHINGTON 

SEATTLE RADIO SUPPLY 
2117 Second Avenue 

Seattle 1, Washington 

Obviously, this is a limited number of dealers. Careful selection 
of reliable, qualified dealers is a slow process ... so please 
bear with us if your area has not yet been covered. Thank You. 

HEATH COMPANY 
Berton Harbor, Mich. 

C 
A Subslalary f 

C 

strom, Inc. 
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Precision 

... precisely 
for music! 

A pickup precisely 
designed for music! 

A stereo pickup with 
allfatlre compliance, 

frequency response 
and distortion -free 

performance required 
for the highest quality 

music reproduction. 
This...is the 

STANTON Stereo. 
FLUX VALVE... 

where quality 
starts 

and the music 
begins! 

The STANTON Model 196' 
UNIPOISE Arm with inte- 
grated Stereo- FLUX VALVE 
Pickup- $59.85, with replace- 
able 0.7 mil diamond 
T -GUARD Stylus. 

The STANTON Model 371 
Stereo - FLUXVALVE Car- 
tridge - $29.85 with replace- 
able 0.7 mil diamond 
T -GUARD Stylus. 

Hermetically sealed for a lifetime of trou- 
ble4nre use, the STANTON Stereo-FLUX. 
VALVE performs in a way no other pickup 
can equal. Use it in automatic or manual 
record playing systems. 

PHOTOGRAPHED PT MORT WELDON 

LC 
for those who con hear the difference 

/MI oourr amr. rrorurr eeoaucrs e. 

PICKERING 8 COMPANY, INC., 
Plainview, N. V. 

FLUXVALVE, TDUARD, UNIPOISE are registered trademarks 

Address Dept. G -19 for a free copy of 
IT TAKES TWO TO STEREO by Water O. Stanton. 
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TEST INSTRUMENTS 

(Continued trout page 77) 
it to calibrate the unit. Otherwise, a 
high- impedance voltmeter will do. A 
meter's do calibration is usually more 
accurate than the ac calibration, so use 
dc when calibrating the comparator 
with a meter. 

To use a resistance bridge, connect it 
to the comparator's output terminals, 
set switch S1 to HIGH, S2 to 1, and Rl 
completely counterclockwise. Make a 
calibration line at this point and label 
it 1 with decals or India ink. Now 
measure the resistance with R1 at this 
point and then rotate the control com- 
pletely clockwise to measure R2's re- 
sistance. If satisfactory, label this 
point 10 and return R1 to the counter- 
clockwise position. Now adjust R1 to 
present the various resistance levels 
listed in Table II. The resistance being 
measured is R2 plus enough of R1 to 
give the value listed. Label all of the 
points needed, and calibration is com- 
pleted. 

If a voltmeter is used for calibrating, 
connect it to the output terminals and 
a convenient voltage to the high -level 
input terminals. Set the controls as be- 
fore with Rl in the counterclockwise 
position. Note the voltmeter reading 
and then rotate R1 clockwise to give 
voltmeter readings to equal: original 
reading /1.1, o.r. /1.2, o.r. /1.3, etc. until 
all desired calibration points are deter- 
mined. 

The calibration of my model is in 
terms of voltage ratio but for some uses 
db may be better. Either way, keep in 

LEVEL 
ADJUST 

CALIBRATED 

LOW 
HIGH 

ATTENUATE 

METER 
LOW -LEVEL ZERO TEST 
INPUT 

HIGH - 
LEVEL 
INPUT 

OUT T TO INDICA OR 

Fig. 3- Simplified circuit for measuring 
only small variations in high -level sig- 

nals. 

TABLE I 

S2 
Position 

2 
3 
4 
5 
6 
7 

R1 Dial 
Reading 

Attenuation 
Ratio 

Maximum 
High -Level 

Input (volts) 

I: 
10: 

100: 
1,000: 

10,000: 
100,000: 

1,000,000: 

150 
420 
420 
420 
420 

1,000 
1,000 

TABLE II 
Resistance at Resistance at 

Output Output 
Terminals R1 Dial Terminals 

fohmsl Reading (ohms) 

11,100 2 5,550 
.1 10.100 3 3,700 
.2 9,250 4 2,775 
.3 8,540 5 2,220 
.4 7,930 6 1,850 
.5 7,400 7 1,586 
.6 6,940 8 1,388 
.7 6,530 9 1.233 
.8 6,170 9.5 1.168 
.9 5,840 10 1.100 

AMPL UNDER TEST 

0 0 0 0 

LOW - 
LEVEL 
INPUT 

COMPARATOR 

V 

SCOPE 

HIGH - 
LEVEL 

OUTPUT INPUT 

o o 

Fig. 4 -Setup for measuring frequency 
response. 

mind that the final accuracy can be no 
better than the calibration. 

How to use it 
To make frequency response meas- 

urements connect the signal generator, 
amplifier, comparator and indicator as 
in Fig. 4. Try reversing each ac power - 
line plug to keep ac ripple on the indi- 
cator at a minimum. 

Starting at one end of the frequency 
range, where the amplifier's response is 
minimum, adjust the generator to pro- 
duce a suitable output from the ampli- 
fier- without overdriving the ampli- 
fier. Throw S1 to Low and note the 
signal level. Now throw S1 to HIGH, set 
Rl to 1 and S2 to give a signal near the 
level of the Low signal. Then adjust the 
amplifier gain control to make the HIGH 
output exactly equal to Low output. 
Now move on to the next frequency, 
note the level of the LOW signal and ad- 
just RI until the HIGH signal again 
equals the Low signal. The attenuator 
setting now indicates the signal level 
at the néw frequency as compared with 
the original frequency. Now go on to 
the next frequency, checking it and all 
other necessary frequencies in the same 
way. 

If you use a vtvm as the indicator, 
its zero adjustment can be checked pe- 
riodically by throwing S1 to METER 
ZERO TEST. 

To make amplifier gain tests connect 
everything as shown in Fig. 4, set the 
amplifier's gain control at maximum, 
note the signal level at LOW and then 
with the attenuators reduce the signal 
at HIGH to equal that at LOw. The at- 
tenuator settings now show the ampli- 
fier's voltage gain. 

Meters and oscilloscopes can be accu- 
rately calibrated over a wide range, 
using the comparator. To do so, connect 
an accurately known voltage, big 
enough to use on the highest indicator 
scale, to the HIGH input terminals. Con- 
nect the meter or oscilloscope to the 
output terminals. Then set the attenu- 
ator to various points in the desired 
range and note the indicator readings. 

If a suitable high -level voltage is not 
available, connect a known low voltage 
to the Low input and a variable voltage 
large enough to use on the highest indi- 
cator scale, to the comparator's HIGH 
input. With Rl set at 1 and S2 at a suit- 
able point, adjust the high voltage until 

RADIO -ELECTRONICS 
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TEST INSTRUMENTS 

the HIGH and Low outputs are equal. 
Now the high voltage is of known level, 
since the low voltage and attenuator 
ratio are known, and can be used as the 
calibration standard. 

To illustrate this with a practical 
example, the low -voltage source can be 
a 1.34 -volt mercury cell. Connect it to 
the LOW input terminals. Connect a 
variable 0- 150 -volt dc supply to the 
HIGH terminals. Set R1 to 1 and S2 to 
102. Throw Si to the Low position and 
read the meter. It should be 1.34. Throw 
Si to HIGH and adjust the variable volt- 
age until the meter reads the same as 
in the Low position. Now the variable 
voltage will be 100 times greater than 
the mercury cell or 134 volts. By ad- 
justing Rl and S2, any voltage between 
1.34 and 134 can be obtained at the 
comparator's output terminals. 

By connecting any high -voltage 
source to the HIGH input terminals and 
taking the output from the output ter- 
minals the comparator can be used as a 
general -purpose voltage divider. How- 
ever, be sure you don't exceed the volt- 
age limits in Table I unless higher - 
wattage resistors are used. END 

LOW -CAPACITANCE 
PROBE 

By ROBERT G. MIDDI.ETON 

We usually think of a low- capac- 
itance probe as a device to step up a 
scope's input impedance. By adding a 
damped peaking coil to the probe cir- 
cuit, you also improve the scope's high - 
frequency response, important when 
checking video circuitry. 

R1 and C are the usual components 
used in a low- capacitance probe. Peak- 
ing coil L and damping resistor R2 are 
added. The required value for L is 
between 150 and 250 µh. The best value 
for this inductor must be determined 

PROBE RI SHIELDED 
TIP - v%%.- 7L(,p CABLE_ VERT 

VVV 'T 

R2 

GND 

r 
TO 

SCOPE 

GND 

by experiment. R2, about 10,000 ohms, 
is not critical. 

This probe gives the greatest advan- 
tage on old -model scopes which do not 
have peaking coils in the vertical ampli- 
fier. To select L and to adjust the 
probe for best response, apply the out- 
put of a video sweep generator to the 
probe's input. Then view the probe's 
frequency response curve on the oscillo- 
scope screen. 

Try different values for L, and each 
time it is changed adjust C for the 
flattest possible frequency response. 
Use as small a value for L as possible, 
consistent with a flat response. Correct 
probe adjustment will give two to 
three times greater bandwidth than 
was previously available in old -model 
scopes. 
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America's Fastest- Growing 
Service Capacitor Line... 

TOBE MYLAR* MOLDED TUBULAR CAPACITORS 

Molded of DuPont Mylar, one of the finest insulation materials 
ever developed. 
Thermoset Case Construction secures leads and sections firmly to 
withstand extremes of handling, vibration, shock and soldering 
temperatures. 
High Insulation Resistance: Average megohm values per unit 
10,000 at 25 °C. Small capacitance variation with thermal change. 
Temperature Operating Range: -55° to +130 °C. 
Moisture Resistant: Exceeds JAN -C -91 requirements. 
Non -Inductive: Extended foil construction insures low resistance 
connections and low RF impedance. 

DESIGNED FOR SERVICE DEALERS 

NEW TOBE MYLAR* CAPACITOR KIT 

Today, order 
your Tobe Mylar 
Kit from your 

Tobe Distributor 

FREE KIT CONTAINS 
80 CAPACITORS 

ONLY 

$1584 
Compact, clear -plastic dispenser contains an assort. 
ment of 80 Tobe Mylar capacitors in the most popular 
sizes, ratings and quantities for quick, efficient servic- 
ing. Covers over 60 different ratings at 200, 400 ant 
600 working volts and from .0001 to 1.00 mfd. Dealer 
pays only for the Tobe Mylar capacitors, kit is free. 

DVPcrtt trademark TOBE DEUTSZHMANN COFPORATIO'4, NORWOOD, MASSACHUSETTS 
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World Famous Philco Quality and 
Exclusive New Chassis Construction 

make 

PHILCQ TV 

EASIEST 
TO SERVICE 

in the history of the TV industry! 
Philco brings an entirely new concept to the serviceability of television receivers by con- 
veniently placing tubes and components right at your finger -tips. Philco chassis are de- 
signed, engineered and manufactured to make your job an easier and more profitable one. 

0 
What Philco means by 

D 
What Philco means by 

QUALITY DEPENDABILITY 
At Philco it has been quality first in electronic prod- 
ucts for over 30 years! "Guard Philco Quality" is a 
watchword and a creed! The first consideration in 
every phase of production is the maintenance of the 
highest standards of quality. In all plants an inde- 
pendent team of Product Performance Specialists is 
directly responsible to Philco management for the 
performance and dependability of all Philco products. 

The proven and outstanding dependability of all 
Philco products is acclaimed by the millions of satisfied 
customers who have bought and used Philco products 
over the years. Philco goes to the greatest lengths to 
build in durability and quality that guarantee supe- 
rior performance, dependable operation and long life in 
the consumer's home. It is this built -in dependability 
that pays off in satisfied customers for you. 
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Picture tube turns around 
for viewing while servicing! 

ED 
THE 

DESIGN pN IN MIND 
ERVCE M 

The new Philco Predicta chassis pictured above was 
designed with the service man in mind. It was de- 
signed to enable you to take the greatest advantage 
of your professional skills. It was designed to pay 

off by enabling you to do your job quicker ... make 
more calls and, thus, increase your profits. All Philco 
chassis are manufactured with the most modern 
automated methods in the industry insuring uni- 
formity and dependability in your customers' homes. 

IN THE PAST 30 YEARS PHILCO HAS TRAINED OVER '/4 MILLION INDEPENDENT SERVICE MEN. 

GET FAST, EASY "1 -2 -3" SERVICE TIPS FROM YOUR PHILCO DISTRIBUTOR TODAY! 

Cover Feature in December "Radio- Electronics" 
Here is mat they say about Philco Predicta N. 

t In the story of design for '59, it can hardly be disputed that 
one of the most unusual and extraordinary is that of the Philco 
Predicta line which includes the slide -out `easy service' chassis 
and its separately and remotely mounted picture tubes. " 

PHILCO ACCESSORY DIVISION PHILADELPHIA 34, PENNSYLVANIA 

QUALITY t'e z 
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WORLD'S STUBBIEST picture tube is new 
110° model developed by Sylvania, up to 2%s 
inches shorter than previous 110° tubes (left). The 
17 -inch tube shown here measures 10% inches 
from front to back. The new slim shape is the re- 
sult of the development of a short electron gun 
which is located closer to the deflection yoke than 
previous types and may be operated at standard 
voltage with equal resolution at all beam currents. 
Philco is making a 17 -inch tube of comparable 
dimensions and a 21 -inch tube only 12 -1/16 inches 
long. 

what's 
new 

SUN'S RADIO WAVES are being studied 
with this new type radio telescope at Stanford 
University, Palo Alto, Calif., although it is only 
half completed. Its resolution will equal that of 
a single 365 -foot dish antenna. At present it 
consists of 16 aluminum parabolic reflector an- 
tennas, each 10 feet in diameter and intercon- 
nected electronically and mechanically to move 
in unison, scanning the sun all day. Later a 
matching row will bisect the present one, 
making a huge cross of 32 dishes. 

RADAR ANTENNA for Signal Corp's new "3 -D" 
Frescanar (frequency scanning radar) system is shown is 
a plastic bubble with two of its developers, Hughes Air. 
craft engineers E. W. Templin and Dr. Nicholas A. Bego- 
vich. Designed for missile monitoring, Frescanar uses 
single antenna to detect distance, bearing and altitude, 
requires but one operator and has greater range, speed 
and resolution than conventional radar. 

PERSONAL PORTABLE TV, a develop- 
mental lab model demonstrated by General 
Electric, uses 22 transistors and an 8 -inch pic- 
ture tube. Weighing 10 pounds and about the 
size of a toaster, it will operate 3 -4 hours on a 
rechargeable silver- cadmium battery and may 
be operated on house current while the battery 
is being recharged. Power consumption is 71/2 

watts. There is no immediate prospect of the 
set being made commercially. A spokesman 
for G -E's TV Receiver Dept. points out that 
present transistor prices prohibits marketing it 
at an acceptable consumer price. 
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TELEVISION 

/- 
1 

THERE was a real gentleman come 
in about an hour ago," Bess ad- 
vised Fuzzball. 
"There ain't no gentlemen around 

here," Fuzz replied skeptically. 
"This old goat was," Bess maintained. 

"Left me a dollar tip." 
"I notice you been making some corny 

remarks lately," Fuzzball warned her. 
"You better be good or I'll turn you 
over my knee and give you a spanking." 

"I'd like to see you try," Bess replied 
bridling. 

"Tell me, Fuzz," Red interrupted, 
"how are you making out with your 
new Philco hootnanny ?" 

"Oh, you mean the switch box for the 
base of the picture tube." (See Fig. 1.) 

"Aiyuh." 
"I'm making out," Fuzzball replied. 

"There's only one angle I can't figure." 
"So ?" 
"Them two binding posts on the box," 

explained Fuzzball. "What are you sup- 
posed to do with them?" 

"Come back, come back, Fuzz," Red 
replied, snapping his fingers. "I told 
you about them last time. Remember ?" 

"I must of forgot somehow," Fuzzball 
admitted. 

"I'll tell you once more," Red advised 
him, "and try to remember this time." 

"OK, OK," Fuzzball agreed humbly. 
"Like I said before," Red continued, 

"you connect a scope to those posts." 
"Now it rings a bell," Fuzz recalled. 

"You can switch the scope to the red, 
blue or green grid, or to the cathodes 
of the picture tube." 

"And ." Red encouraged him. 
"Well, of course we know that you 

can switch on the red, green or blue 

Over a couple of cups of coffee, Red and Fuzzball discuss 
types of equipment used in outside color TV servicing 

By ROBERT G. MIDDLETON 
TELEVISION CONSULTANT 

fields by themselves. Or all three to- 
gether," Fuzzball added. 

"Do you reckon you can mind what 
we just said ?" Red asked. 

"I'll remember to my dying day," 
Fuzz promised. 

"When he gets off on that kick, I 
pass," Bess announced, walking out of 
the room. 

"I'll also remember about the trigger 
cheater for the high voltage on the 
Sylvania," Fuzzball offered. 

"That's mighty big of you," Red re- 
plied. 

"But just one thing . . ." Fuzzball 
hesitated. 

"Like what ?" 
"If there ain't no tubular cheater, 

how am I going to measure the high 
voltage on the Sylvania ?" 

"Look," said Red, pulling a tear sheet 
from his pocket. "You take off the high - 
voltage cage. Stick the probe here at 
the corona cup on the high -voltage rec- 
tifier tube." (See Fig. 2.) 

"I rang the bell the second time," 
Fuzzball said ruefully. "I recollect now 
you told me that last time." 

"Is that something I ain't supposed 
to know ?" Red asked good -naturedly. 

"How about the fuses ?" Fuzzball 
asked. "Where would I find them on 
the Sylvania ?" 

"Right down by the selenium recti- 
fiers," Red explained, "look here." (See 
Fig. 3.) 

"I dig you," Fuzz replied. "Even the 
size of the fuse is marked." 

"Sure saves aggravation when you 
got to put in a new one," Red replied. 

"Orie thing I sure go for on the Syl- 
vania," Fuzzball announced. 

Fig. l- Fuzzball's new Philco hoots: 

"What's that ?" 
"That convergence box on the exten- 

sion cables," Fuzz explained. (See Fig. 
4.) "I can sland right in front of the 
screen while I'm going through con- 
vergence." 

"I stand corrected," Red grinned. "I 
figured convergence went through you. 
But you're right. In fact, quite a few 
of the new color receivers use this kind 
of a convergence box." 

Fuzzball and Red both looked toward 
the kitchen. A cracked voice was work- 
ing over "Casey Was Waltzing With the 
Strawberry Blonde." Bess came out of 
the kitchen shaking her head. 

"Who put the nickel in him ?" Red 
asked. 

"We got a new shipment of vanilla 
extract in," Bess explained, "and the 
cook figured he ought to see if it was 
up to snuff." 

"Tell him to stick to snuff," Fuzzball 
suggested. "It's less revolting." 

"But not much," Bess pointed out. 
"You know what ?" Fuzzball asked. 
"No, what ?" Red returned. 
"I'm doing the convergence with the 

dots separated." 
"Some guys figure it's easier that 

way," Red agreed. 
"Seems a little easier," Fuzzball ob- 

served. "When I get the dot separations 
all the same, then they slide in easy 
with beam magnets." (See Fig. 5.) 

"Same thing with crosshatch," Red 
added. "Lots of guys like to keep the 
color lines about 1/8 inch apart. Then 
when they get even Ma -inch spacings 
all over the screen, all they got to do 
is turn the beam magnets and the entire 

(Continued onpage 90) 

Fig. 2 -Red told Fuzz to take off high -voltage cage. 
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SUPERIOR'S NEW MODEL TW-1 I 

STANDARD TV BE TESTER PROFESSIONAL 
* Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, Hearing Aid, Thyratron, Minia. 

tures, Sub -miniatures, Novais, Sub -minors, 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 -11 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 microphonic tubes or noise due to faulty 
elements and loose internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW- CURRENT TUBES. Previously, 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. 

Model TW -1 1 -TUBE TESTER ... Total 
Price $47.50 - Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months. 

The Model TW -11 operates on 105 -130 
Volt 60 Cycles A.C. Comes housed in a 
beautiful hand- rubbed oak cabinet com- 
plete with portable cover. $4750 NET 

SUPERIOR'S NEW MODEL 82 Multi- Socket Type 

TUBE TESTER 

Model 82 - TUBE TESTER ... Total 
Price $36.50 - Terms: $6.50 after 10 
day trial, then $6.00 monthly for 5 
months. 

TEST ANY TUBE IN IO SECONDS FLAT! 
OTurn the filament selector 
switch to position speci- 
fied. 

m- 
bered socket as desig- 
Insert tube into a num- 

3 
press down the quality 

noted on our chart (over button - 
600 types included). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

Primarily, the difference between the conventional tube 
tester and the multi- socket type is that in the latter, the use 

of an added number of specific sockets (for example, in 

Model 82 tie nova! is duplicated eight times) permits elimi- 
nation of element switches thus reducing testing time and 

possibility of incorrect switch readings. 

To test any tube, you simply insert it into a numbered socket 

as designated, turn the filament switch and press down the 
quality switch- THAT'S ALL! Read quality on meter. Inter - 

element leakage, if any indicates automatically. 

Production of this Model was delayed a full year pending careful study by Superior's 
engineering staff of this new method of testing tubes. Don't let the low price mislead 
you! We claim Model 82 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. 

Tests over 600 tube types. 

Tests OZ4 and other gas -filled tubes. 

Employs new 4" meter with sealed air- 
damping chamber resulting in accurate 
vibrationless readings. 

Use of 22 sockets permits testing all pop- 
ular tube types and prevents possible 
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. 

Model 82 comes complete, housed in portable, hand -rubbed oak cabinet 

with removable cover. Only '36" NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 

Try for 10 days before you buy! If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary. 

SEE PAGE 97 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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TELEVISION 

PORTABLE Test Instruments 

THERE was a real gentleman come 
in about an hour ago," Bess ad- 
vised Fuzzball. 
"There ain't no gentlemen around 

here," Fuzz replied skeptically. 
"This old goat was," Bess maintained. 

"Left me a dollar tip." 
"I notice you been making some corny 

remarks lately," Fuzzball warned her. 
"You better be good or I'll turn you 
over my knee and give you a spanking." 

"I'd like to see you try," Bess replied 
bridling. 

"Tell me, Fuzz," Red interrupted, 
"how are you making out with your 
new Philco hootnanny ?" 

"Oh, you mean the switch box for the 
base of the picture tube." (See Fig. 1.) 

"Aiyuh." 
"I'm making out," Fuzzball replied. 

"There's only one angle I can't figure." 
"So ?" 
"Them two binding posts on the box," 

explained Fuzzball. "What are you sup- 
posed to do with them ?" 

"Come back, come back, Fuzz," Red 
replied, snapping his fingers. "I told 
you about them last time. Remember ?" 

"I must of forgot somehow," Fuzzball 
admitted. 

"I'll tell you once more," Red advised 
him, "and try to remember this time." 

"OK, OK," Fuzzball agreed humbly. 
"Like I said before," Red continued, 

"you connect a scope to those posts." 
"Now it rings a bell," Fuzz recalled. 

"You can switch the scope to the red, 
blue or green grid, or to the cathodes 
of the picture tube." 

"And . . ." Red encouraged him. 
"Well, of course we know that you 

can switch on the red, green or blue 

Over a couple of cups of coffee, Red and Fuzzball discuss 
types of equipment used in outside color TV servicing 

By ROBERT G. MIDDLETON 
TELEVISION CONSULTANT 

fields by themselves. Or all three to- 
gether," Fuzzball added. 

"Do you reckon you can mind what 
we just said ?" Red asked. 

"I'll remember to my dying day," 
Fuzz promised. 

"When he gets off on that kick, I 
pass," Bess announced, walking out of 
the room. 

"I'll also remember about the trigger 
cheater for the high voltage on the 
Sylvania," Fuzzball offered. 

"That's mighty big of you," Red re- 
plied. 

"But just one thing . . ." Fuzzball 
hesitated. 

"Like what ?" 
"If there ain't no tubular cheater, 

how am I going to measure the high 
voltage on the Sylvania ?" 

"Look," said Red, pulling a tear sheet 
from his pocket. "You take off the high - 
voltage cage. Stick the probe here at 
the corona cup on the high -voltage rec- 
tifier tube." (See Fig. 2.) 

"I rang the bell the second time," 
Fuzzball said ruefully. "I recollect now 
you told me that last time." 

"Is that something I ain't supposed 
to know ?" Red asked good -naturedly. 

"How about the fuses ?" Fuzzball 
asked. "Where would I find them on 
the Sylvania ?" 

"Right down by the selenium recti- 
fiers," Red explained, "look here." (See 
Fig. 3.) 

"I dig you," Fuzz replied. "Even the 
size of the fuse is marked." 

"Sure saves aggravation when you 
got to put in a new one," Red replied. 

"Orie thing I sure go for on the Syl- 
vania," Fuzzball announced. 

Fig. 1- Fuzzball's new Philco hootnanny. 

"What's that ?" 
"That convergence box on the exten- 

sion cables," Fuzz explained. (See Fig. 
4.) "I can stand right in front of the 
screen while I'm going through con- 
vergence." 

"I stand corrected," Red grinned. "I 
figured convergence went through you. 
But you're right. In fact, quite a few 
of the new color receivers use this kind 
of a convergence box." 

Fuzzball and Red both looked toward 
the kitchen. A cracked voice was work- 
ing over "Casey Was Waltzing With the 
Strawberry Blonde." Bess came out of 
the kitchen shaking her head. 

"Who put the nickel in him ?" Red 
asked. 

"We got a new shipment of vanilla 
extract in," Bess explained, "and the 
cook figured he ought to see if it was 
up to snuff." 

"Tell him to stick to snuff," Fuzzball 
suggested. "It's less revolting." 

"But not much," Bess pointed out. 
"You know what ?" Fuzzball asked. 
"No, what ?" Red returned. 
"I'm doing the convergence with the 

dots separated." 
"Some guys figure it's easier that 

way," Red agreed. 
"Seems a little easier," Fuzzball ob- 

served. "When I get the dot separations 
all the same, then they slide in easy 
with beam magnets." (See Fig. 5.) 

"Same thing with crosshatch," Red 
added. "Lots of guys like to keep the 
color lines about % inch apart. Then 
when they get even % -inch spacings 
all over the screen, all they got to do 
is turn the beam magnets and the entire 

(Continued on page 90) 

Fig. 2 -Red told Fuzz to take off high- voltage cage. 
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lreE,.,u6' knight-kits 
A PRODUCT 0F ALLIED RADIO 

with exclusive "CONVENIENCE ENGINEERING" for easiest building 

F- 
-- 

-.\ 
SAVE UP TO 

CV 

KNIGHT -KIT design goes beyond harxisome styling, advanced 
circuitry and guaranteed specifications. KNIGHT -KIT "convenience 
engineering" means just that...it goes daep -down, with special 
attention to those small but vital details that cout ..details such as 
carded and ident=i =d resistors, plastic -bagged hardware, precut 
and stripped wire -details that make assembly far easier, that assure 
absolute accuracy, and finally reward -ot. with proud enjoyment of the 
superior perform r ce designed into our KNIGI T -k:IT. 

ae Coif HI-F1 

airy( -e eau, otCz' 
THERE'S NOTHING FINER 

Deluxe FM -AM Hi -Fi Tuner Kit 
The best -looting, best -performing FM -AM 
tuner kit for the money. You'll enjoy building 
it; you'll be proud of its performance and 
beauty. FM sensitivity is a remarkable 2.5 
microvolts for 20 db of quieting. AM is 3 
microvolts for 10 db signal -to -noise ratio, 
Outstanding features include: single large 
printed -circuit board with most critical wiring 
already done; AFC (with disabling feature); 
flywheel tuning; precisely pre -aligned RF and 
IF coils -no further alignment needed; tuned 
RF stage on FM; drift -compensated oscillator; 
neon glow tuning pointer; cathode follower 
output; rotataole built -in AM antenna. Beau- 
tiful French -gray case, 4% x 13% x 8 ". Ready 
for interesting easy assembly. 
Shpg. wt., 12 lbs. $4995 
Model Y -787, Net only 

Easy Terms: Only $5.00 Down 

STEREO High Fidelity-build your own at great savings 

Stereo Preamp Control Caeler Kit 
17 a class by itself -a control carter that will 
cc asytbi ig and everythìns, you want. Fea- 
tree complete input flexibility -5 Stereo 
inpu tincluding tape heads), additional 4 
inputs for monaural; all can be permanently 
connected and controlled from single switch. 
Six record equalizations for monaural; RIAA 
for Stereo Volume, bass and treble controls 
an concentric shafts with special clutch for 
both individual channel and overall control. 
Single switch selects straight Stereo; Stereo 
Reverse, either channel separately, or either 
channel into monaural output. Continuously 
variable loudness control; cathode follower 
output and special recorder outputs; hum - 
free CC on all tube filamen'.$). Exclusive 
printed- circuit switches and boards. Custom 
styled case, 4' %, x 13 x 8 ". Shpg.. . 

wt., b7)ß lbs. 
Model Y -776. Net only 

Easy Terms: Only $6.25 Down 

EO -'Matt Stereo Basic Amplifier Kit 
Absolutely the finest dual amplifier you can 
builc -equal to highest- priced factory -built 
units. Ideal for use with the KNIGHT -KIT 
preamp, either as two 30 -watt stereo ampli- 
fiers or 60 -watt monaural amplifier. Excep- 
tional response from 10 cps to 42,000 cps. 
Phenomenal 0.03% distortion at full 60 watts. 
Includes static plate current balancing ad- 
justments for each channel; absolute stability 
under all operating conditions; custom - 
quality transformers. Also has special, built - 
in circuitry, with easy external adjustment, for 
precise balance of gain on each channel to 
achieve perfect monaural performance. Two 
printed- circuit boards for easy assembly. 
Beautiful black and chrome; 9 x 14 
x 8i,'. (Less cower.) 36 lbs. 
Model Y -777. Net only . 'g45o 

Easy Terms: Only $8.45 Down 

Y -779. Gray metal cover. 4 lbs. Net.. .$6.50 

EXCLUSIVE PRINTED CIRCUITRY 
KNIGHT -KITS incorporate the latest 
technical advances; many Include exclu- 
sive printed- circuit switches, as well as 
printed circuitry. You sale time and you 
can't go wrong. 

EXCLUSIVE CUSTOM STYLING 
KNIGHT -KIT hi -fi components, as easy 
to look at as they are to assemble, are 
professionally designed to taketheir place 
alongside the finest of home furnishings.. 
You'll be proud of your finished work. 

Top -Value 12 -Watt Complete Amplifier Kit... Best Buy in Hi -Fi 

Never before has there been so much solid hi -fi value and quality 
performance at such low cost. Features smooth, clean output tor truly 
rich reproduction. Guaranteed specifications: frequency response, 
30- 15,000 cps ± 11/2 db at half power; less than 1% distortion al full 
power. Has 15 db of inverse feedback. Has preamp stage equalized 
for magnetic cartridges; inputs fcr phono and tuner; separate bass 
and treble controls with both boost and attenuation, push -pull EL84 
output tubes, virtually hum -free performance. Handsomely styled to 
look well anywhere; size with cover, 5 x 9% x 7 ". 7% lbs. $1995 Model Y-784 12 -Watt Amplifier Kit, less cover. Net only. . 

.rJ 
Y -783. At :.. -live French -gray cover for above. 3 lbs. Net o , $3.95 

61 

$1995 
('less cover) 

Ony $2.00 Down 

EASY TERMS ON knight -kit ORDERS AS LOW AS $2C 
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fe,ár.,vcie GUARANTEED*flc uóu 
SEE ALLIED'S 1959 CATALOG 
FOR COMPLETE DETAILS 
For full descriptions of tie KNIGHT -KITS 
below, see the 452 -page 1959 ALLIED 
Catalog. If you haven't a copy, send for it 
today -use coupon on -following page. 

there'sa money -saving knight -kit 
for every quality Hi -Fi need 

Universal Stereo Control Kit 
Provides full centralized stereo 
control (volume, balance and 
channel selection) for use wth 
any two amplifiers. Handles up 
to 20 watts program material. 
Unit simply connects between 
speakers and output terminals 
of amplifiers (no amplifier re- 
wiring Deeded). Lets you bal- 
ance speaker system volume; 
provides master gain control for 
overall volume (can be used re- 
motely); lets you play either 
channel monaurally through 
one or both speakers; provides 
channe' reversal; phase rever- 
sal switch for best overall per- 
formance. 4% x 7'/. x 4 ". lbs. 
Model Y -778. Net only ...$9.95 

Deluxe Hi -Fi Preamplifier Kit 
Quality audio control center. 16 combl- 
rations of equalization; 8 inputs 
Includieg tape head; DC on all tube 
elements; printed -circuit switches and 
boards. Custom -styled. 12% lbs. 
Model Y -754. Net only $39.95 

25 -Watt Fiji -Fi Basic Amplifier Kit 
Williamson -type circuit. Response, 
±0.5 db, 9- 70,000 cps at half power. 
Includes balance control; calibrated 
damping control; potted output trans - 
former. Shpg. wt., 25 lbs. 
Model Y -753. Net only......... $44.50 

*MONEY-BACK 
GUARANTEE 

Every KNIGHT -KIT meets or 
exceeds published specifca- 
tions, or we refund your 
money in full. 

18 -Watt Hi -Fi Amplifier Kit 
Superb hi -fi specifications; deiu,ie cus- 
tom styling, Includes 8 inputs for every 
desired signal source; full equalization; 
printed-circuit switches and boards for 
easy assembly. Shpg. wt., 15 lbs. 
Model Y-797. Net only.... , , . .$39.95 

30 -Watt Hi -Fi Amplifier Kit 
Linear- de'uxe Williamson -type circuit. 
Clear, rich 30 watts output; full equal- 
ization; 8 inputs; level and loudness 
controls; DC on filaments of preamp 
tubes; rumble filter, variable damping. 
Exclusive printed- cr,rcuit switches and 
boards. Custom- styled. 32 lbs. 
Model Y -762. Net only .$76.95 

-u 
Hi -Fi Basic FM Tuner Kit 

Authentic Hi -Fi FM response. Includes 
AFC; flywheel tuning; pre- al lgned RF 
and IF cells. 4 microvolt sensitivity 
guaranteed. Printed- circuit board for 
easy assembly. Custom- styled case. 
Shpg. wt.. /2 tbs. 
Model Y -751. Net only......,. $38_95 

2 -Way "Ducted Port" Hi -Fi Speaker System Kit 
Pre- finishec enclosure; easy to assemble. Hi -fi response, 
45- 14,000 cps. Includes 12" woofer and horn -type tweeter. 
Available in mahogany, blonde or walnut (specify finish). 
26 x 29 x 14 ". Shpg. wt., 33 lbs. 
Model Y-789. Net only $49.95 

Deluxe "(Ducted Port" 3 -Way 
Speaker System Kit 

Pre -finished enclosure, ready fcr quick 
assembly. Includes famous KNIGHTS -way, 
12" speaker. Response, 35- 15,000 cps. Fea- 
tures "ducted port" for excellent bass re- 
sponse. Available in mahogany, blonde or 
walnut finish (specify). Shpg. wt.,, 47 lbs. 
Model DZ -2622. Net only ........... $73.45 

D 
knight -kits for the Radio Amateur 

rßí Gt4ll%If?d-uC tiaaelüKr6 0.Q 

Amateur Communications Receiver Kit 
IT'S THE BEST BUILD IT YOURSELF AND SAVE: 

Has all the selectivity, sensitivity and features of high- priced 
commercial units. Covers 540 kc to 31 mc in 4 ranges; cali- 
brated, electrical bandspread on 80 -10 meter Ham bands; 
slug -tuned Hi -Q coils; continuous, VR tube -regulated B+ 
applied to HF oscillator; built -in Q- multiplier; delayed AVC; 
provision for Y -256 crystal calibrator (below). Sensitivity, 1.5 
microvolts for 10 db signal -to -noise ratio. Selectivity: vari- 
abie from 300 cps to 4.5 kc at 6 db down. Exalted BFO injec- 
tion for SSB. Controls: Main tuning, bandspread, band 
selector, BFO pitch, RF gain, AF gain, BFO- MVC -AVC- 
ANL, off -stby -rec -cal, ant. trim. -plus Q mutt. controls: 
null- off -peak, selectivity, tune. Phone jack on front panel. 
Exclusive printed- circuit bandswitch; printed -circuit boards. 
Handsome metal cabinet, 10 x 10 x 16% ". (Less QT 

J speaker and S- meter.) 23 lbs. P,IL; 

Model Y -726. Net only 
Easy Terms: Only $10.45 Down 

Y -727. S -Meter Kit for above. 1 lb., Net. . $10.75 
Y -728. 4" speaker in matching cabinet. 3% lbs- Net . $7.50 

POPULAR AMATEUR knight -kit VALUES! 

50 -Watt CW Transmitter Kit 
Ideal for the novice. Convenient band - 
switching, 80 through 10 meters. Effi- 
cient pi- network antenna coupler; 
effective TVI suppression. Uses 807 in 
final. Shpg. wt. 18 lbs. 
Model Y -255. Net only $38.95 

Self- Powered VFO Kit 
With built -in power supply. High sta- 
bility; excellent keying; full TVI sup- 
pression. Planetary vernier drive. Cali- 
brated for 80, 40, 20, 15 and 10 meters; 
output on 80 and 40 meters. Shpg. wt., 
11 'bs. 
Model Y -725. Net only. $29.50 

Z- Bridge Kit 
Accurately measures SWR from 1 mc 
to 150 mc. Also measures antenna im- 
pedance. Has coax input and output. 
Invaluable for attaining peak antenna 
efficiency. Shpg. wt., 1'/, lbs. 
Model Y -253- Net only $5.85 

100 -kc Crystal Calibrator Kit 
Crystal frequency standard for any 
receiver. al very low cost. Gives marker 
every 100 kc up to 32 mc. Trimmer for 
Zero -beatirg with WWV. With crystal. 
Shpg. wt. t lb. 
Model Y -236. Net only.. $10.95 

ORDER FROM ALLI E D RADIO 100 N. WESTERN AVE. CHICAGO 80, ILL, 
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knight-kits oddyk 
FUN to build...with performance you'll proudly demonstrate 
KNIGHT -KITS are the first cho ce of hobbyists, experimenters 
and students because they're truly "convenience- engineered" for 
easiest assembly, absolute dependability and finest performance. 
You'll have more building fun, you'll nave more enjoyable 
performance, you'll save mire with 14NlGHT -KITS. 

with \il 
exclusive ' 

u 

Oxt/egjPxee. 

for assured 
build -your -own 
success... 

"Span- Mcster" 4 -Band World -Wide Receiver Kit 
Imagine the thrìl- of hearing overseas broadcasts on a 
precision receiver you've built yourself! At the flip of the 
bandswitch, you tune in the world -continuous 4 -band 
coverage from Broadcast to 30 mc- fascinating foreign 
broadcasts, ships -at -sea, aircraft, police and marine radio, 
amateur reception on 80, 40, 20, 15 and 10 meters -all this 
wonderful short -wave, plus enjoyable local broadcast 
reception. Features sensitive regenerative circuit; easy 
bandspread tuning; built -in 4" Alnico V speaker; head- 
phone terminals; speaker cutout switch. Controls: Main 
Tuning, Bandspread, Bandswitch, Volume, Coarse and 
Fine Regeneration. Easy to build from marvelous instruc- 
tion manual. Handsome cabinet; 6 %, x 13% x 
6;4 °. For 110 -125 V. AC.. Shpg. wt., 7 lbs. "L} 

Model Y -258. Net only 
Easy Terms: Only $2.50 Down 

"Space Spanner" Receiver Kit 
Thrilling 2 -band rece ver, easy to build, fun 
to operate -a territ,c value. Bandswitch 
selects exciting snort -wave, including 
foreign broadcasts amateur, aircraft, police 
and marine radio t6.:5 to 17 mc), and stand- 
ard broadcast. Highly sensitive regenerative 
circuit. Built -in 4' PM speaker and beam - 
power output for strong volume. Has head- 
phone jacks and switch to cut out speaker. 
Easy to assemble from step -by -step instruc- 
tions. Handsome cabinet, 7 x 10% x 6 ". 
AC or DC operation. Shpg. wt., 
7% lbs. $1 895 
Model Y -259. Net orry...... ... 

12 -In -1 Ebctronic Lab Kit 
Fascinating way to learn electronics -build 
any one of 12 practic l c.rcuitsl Charge cir- 
cuits just by relocating a few wires. Safety - 
designed; no voltage exceeds 25v. Makes 
any one of the following: AM radio, amp'- 
fier, code oscillator; home "broadcaster '; 
electronic timer, switch or flasher; voice - 
operated, capacity -operated or photceiec- 
tronic relay; CW "transmitter "; light .:enrol 
oscillator. With all parts, mike, pho?.otube, 
instructions for each project. For `10 -125v. 
AC. Shpg. wt., 3% lbs. $ 495 Model Y -272. Net ory......... 

"Rarger" Clack -Radio Kit 
You'll be proud of the performance of this 
easy -to -build clock -radio. Provides wonder- 
ful b-oadcast band reception. Includes Tele- 
chron clock with sleep- switch timer plus 
automatic radio wake -up /alarm switch. 
Radio automatically shuts off at night and 
wakes you in n-orninc; also turns on appli- 
ances automatically. Module plug -in circuits 
and printed- circuit board for qutcx, easy 
assembly. Beautiful blue and whit? plastic 
cabinet. 6 x 9 á x 5%'. For 60 
cyc'=e AC only. Shpg. vrt., 5 lbs. $2495 
Model Y -737. Net only.. .. 

Easy Terms: Oy $2.50 Down 

Yi' eioe?e ,Vtqa-i4/044tlat. 

"Ranger Ill" AC-DC Radio Kit 
Superhet broadcast band re- 
ceiver. Built -in antenna; /WC: 
Alnico V speaker. Black plastic 
cabinet. AC or DC. Shpg. wt., 
4% lbs. 
Model Y -736. Net only....$16.95 

"Ocean Hopper" Receiver Kit 
Regenerative receiver for broad- 
cast, long wave and short wave 
reception from 155 kc to 35 me. 
With coil for broadcast band. For 
AC or DC. Shpg. wt., 7 lbs. 
Model Y -749. Net only.... $15.95 
Y -748. Set of plug -in long wave 
and short wave coils. Net., .. $2.95 

"Ranger HI -PC" AC -DC Radio Kit 
Printed- circuit broadcast band -- superhet. Easy to assemble. Has 
AV C, built-in loop antenna, Anico 
V speaker. Ivory plastic cabinet. 
AC or DC. Shpg. wt., 4 lbs. 
Model Y -738. Net only... .$18.95 

"Ranger" Radio -Intercom Kit 
It's a broadcast band radio -it's 
an efficient 2 -way intercom -both 
in one! Ivory plastic case for Mas- 
ter station /Radio; smartly styled 
Remote station. With 50 -ft. cable. 
AC or DC. Shpg. wt., 8 lbs. 
Model Y -739. Net only.. .$27.50 

"Trans- Midge" Radio Kit 
Tiny 1- transistor radio for local 
broadcast reception. Works for 
months from single penlight cell 
supplied. Handsome plastic case. 
Fascinating to build. (Requires 
headphones and antenna.) 8 oz. 
Model Y -767. Net only $2.45 

1- 
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10- Circuit Transistor Lab Kit f r - #j 
Builds any of 10 favorite protects. 
Entire kit on a printed circuit 
board. Just plug in leads to change 
from project to project. 3 lbs. 
Model Y -299. Net only.... $15.75 

f- Transistor Radio Kit 
Offers fine local broadcast head- 
phone reception. Printed circuit 
board for easy assembly. Works 
for months from penlight cell sup- 
plied. (Antenna and headphones 
required.) Shpg. wt., i lb. 
Model Y -765. Net only $3.95 
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MONEY -BACK GUARANTEE 
Every KNIGHT -KIT meets or exceeds 
published specifications -or we refund 
your money in full. 
EASY TERMS on orders as low as $20 

5- Transistor Superhet Radio Kit 
Quality personal portable. Printed 
circuit for easy assembly. Built -in 
antenna; 3%" speaker; prealigaed 
IF's; phono jack; 2J0 -hour battery 
playing life. Handsome ivory and gold 
styling. Less battery ;$1.43). 2 lbs 
Model Y -771. Net Orly 525.95 

2- Transistor Pocket Radio Kit 
Excellent for local broadcast recep- 
tion. Newest printed -circuit board for 
easy assembly. Built -in antenna; 
miniature dynamic earphone; plays 
for months from single battery. In 
handsome carrying case; only 4 x 33/, 
x 1'/, ". Less battery ($1.25). VA lbs. 
Model Y -263. Net only $11.50 

2 -Way Intercom System Kit 
iii Complete 2- station system; low -cost, 

easy to assemble. High gain, clear 

I 

I toned, sensitive. Has 2 -stage amoli- 
fier and 4" PM speakers. Handsome 

Q 
metal cabinets. Includes master. re- 

, mote and 50 -ft. cable. AC or DC. 8 Ups. 
Model Y -297. Net only ..... $14.95 

Electronic: Photoflash Kit 

j..._,..,. 

Fast 1 /700th -of -a- second flash; 50 
watt /second output. Synchronizes 
with any camera with X or O shutter. 
Less battery. Shpg. wt., 4 lbs. 
Model Y -244. Net only, .$29.50 

Wireless Broadcaster- Amplifier Kit 

p 

Play music or make announcements 
through your radio set, using mike or 

Je hono -no connection to set needed. 
Use also as audio amplifier. Has budlt- 
in preamp. AC or DC. Shpg.wt., 3lbs. 
Model Y -706. Net only $11.95 

Transistor Code Practice Kit 
Ideal for beginners learning code. 500 
cps tone. Single penlight cell suu- 
plied operates unit for months. Jacks 
for headphones; screw terminals or 
key. Shpg. wt., 1 lb. 
Model Y -239. Net only $3.,95 

Crystal Set Kit 

Photoelectronic 

e/ 

Gives clear headphone reception of 
local broadcast stations. Sensitive 
crystal diode; efficient "Hi -Q" coil. 
(Antenna and headphone required.) 
Shpg. wt., 1 lb. 
Model Y -261. Net only ... $2.35 

Relay Kit 
Ultra -sensitive relay at very low cost. 
Fine for automatic control of lights, 
door openers, as a burglar alarm, etc. 
Shpg. wt., 3% lbs. 
Model Y -702. Net only .......$1350 
Y -703. Light Source only $ 635 
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452 -PAGE 

ALLIED CATALOG 
See pages 241 -273 for detailed 
descriptions. of all KNIGHT -KITS: 
Hi -Fä, Hobby, Test Instrument, 
Amateur. The 1959 Allied Catalog 
is your complete Buying Guide to 
thewor;d's largest stocks of every - 
thing in Electronics. 

38 years of experience in 
electronic kit design 

knight-welt 'd-7e-ii4 i/eia' .eateAtt. 
BETTER BY FAR...ADVANCED DESiGN...GUARANTEED SPECS 

DO THE EASY ASSEMBLY... SAVE OVER g0/: 

Vacuum Tube Voltmeter Kit 
Top buy in a :quality VTVM. Entire 
chassis is printed -c rcu t board -easy 
to assemble. Balanced -bridge, push - 
pull ci -cuit; 1% film -!ype resistors; 200 
µ.a movement 4;4" muer; includes zero 
center scale and direct- reading db 
scale. Polarity reversing switch. Input 
Res.: 11 megs. DC and AC rms, 0 -1.5- 
5-15-50- 150 -500 -1500; AC Peak -to -Peak, 
0- 4- 14- 40- 140 -400- 1400.4000; Response, 
30 cycles to 3 mc; Ohms, 0- 1000 -10K- 
100K and 0 -10400 -1000 megs; db. -10 
to +5. Includes battery and test leads. 
For 1"0-125v., 50 -60 cycles. 
Shpg. wt., 6 lbs. 
Model Y 425. Net only... $2575 

Easy Term, Onli $248 Down 

Lowest Cost Tube Checker Kit 
A really tremendous value in a quality 
tube checker. Checks over 400 tubes. 
Features "Flip- Card" charts with tube 
setting> in loss -proof pull -out storage 
drawer. Has sockets for 7 -pin miniature, 
9 -pin min ature, octal and !octal base 
tubes. Checks for cathode emission, 
filament continuity, shorted elements. 
Meter has "Replace- Good" scale and 
see ial scale for checking diodes. With 
quick- setting, universal -type selector 
slide switcies. Includes "Hi -Lo" line - 
voltage reg: lator switch. Compact and 
light-use anywhere. With 
tube charts. 61/; lbs. 
Model Y -737. Net only 

$195 
Easy Ternis: Only $2.00 Down 

there is a knight-kit to fill every rest equipment need 
Fo, detailed descriptions, see the 195g Allied Catalog. 

5_ Wide -Band 'Scope Kit $65.75 High -Gain Signal Tracer Kit $26.50 
5" General Purpose 'Scope Kit....... 42.00 Audio Generator Kit 32.95 
20,000 Ohms /Volt VOM Kit 29.50 Resistor -Capacitor Tester ... 19.50 
1,000 Ohms /Volt VOM Kit 16.95 "In- Circuit" Capacitor Checker Kit... 12.50 
Scope Voltage Calibrator Kit 12.75 Flyback Checker Kit 19.50 

Counter Tube Checker Kit 29.75 Transistor b (Diode Checker Kit . 8.50 
Portable Tube Checker Kit .... ..... 34.75 Resistance Substitution Box Kit 5.95 
TV -FM Linear Sweep Generator. . 44.95 Capacitance Substitution Box Kit 5.95 
RF Signal Generator Kit 19.75 6V -12V Battery Eliminator Kit 32.95 

ORDER BLANK Dept. 132 -A -4 
100 N. Western e., vhicago 80, III. 

Ship me the followi ig KW GHT -KITS: 

Quantity Description Model No. Price 

$ enclosed. (Far parcel post include postage; express is:hpaec collect.) All prices Net F. 0. B. Chicago 

My Down Payr.en- it :te amount of $ is enclosed. Send Time Payment form 

Name 

A tdress 

Ciy 7n.ro c7,0te 

0 Send FREE 
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Allied Catalog 
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DON'T SAY "BRIGHTENER" 
SAY 

UNIVERSAL 
TV TUBE BRITENER 

Engineered for quality .. . 

and fully guaranteed! 

Model C -301 

List Price $4.45 

For use in Series 

or Parallel Wired Sets 

TELEVISION 

Unique design allows 
operation as constant 

voltage or constant cur- 
rent transformer. Gives 

6.3 or 7.8volts output with 
Isolation on Series or Parallel sets. 
Works on electrostatic or electromag- 
netic focus picture tubes. Relieves 
Cathode -Filament shorts, gives no 
Boost output. 

DON'T SAY "BRIGHTENER" 
SAY 

VU -BRITE 
Engineered for quality .. . 

and fully guaranteed! 

For use in Series Sets 

For use in Parallel Sets 
Model C -401 
Model C -402 

List Price $1.49 

The price leader 
for brightening 
most sets ! Auto - 
former type 
transformer in- 
creases filament 
voltage to 7.8 V. 
Works on elec- 
trostatic or elec- 
tro- magnetic 
picture tubes. 

Don't say "brightener" 
Say PERMA -POWER 
The Standard of All Comparison 
Available from your parts distributor 

PERMA -POWER COMPANY 
3106N. ELSTON AVE., CHICAGO 18,ILL. 

(Continued from page 85) 
screen comes into convergence." 

"And another thing . . ." Fuzzball 
ventured. 

"What's eating you now ?" 

Three kinds of generators 
"These color signal generators we're 

using. We got three kinds now, and I'm 
foxed up worse than Hogan's goat." 

"We do have different kinds," Red 
agreed, "and for different reasons." 

"I dig the rainbow the most," Fuzz 
told him. "I been taking that little rain- 
bow along on all my calls." 

"A rainbow, if it's crystal- controlled, 
is it for installation work," Red ex- 
plained. "It's light, compact, and ac- 
curate. And it gives you all the data 
you need to install a set." 

"Just what is the difference between 
a rainbow and an NTSC generator ?" 
Fuzz asked with a puzzled look. 

"Well," Red explained, "the NTSC 
system of color TV transmits true 
colors that vary in accordance with the 
program material." 

"Is that what NTSC means ?" 
"Not exactly," Red replied patiently. 

"In the NTSC system, the color picture 
is broken into two parts." 

"Two parts ?" 
"One plus one equals two," Red em- 

phasized. "The color picture is broken 
up into the black- and -white portion and 
the color portion." 

"That would be the Y signal and the 
chroma signal," Fuzzball ventured. 

"You're cooking with gas, boy," Red 
complimented him. "The Y signal is 
just the same video signal that we have 

Fig. 3- Fuzzball digs 
the fuses on the Syl- 

vania. 

Fig. 4- Portable con- 
vergence boxes -Fuzz 

likes 'em. 

known for years in black- and -white." 
"And the chroma signal," Fuzzball 

continued uncertainly, "is the 3.58 -mc 
color subcarrier ?" 

"Right," Red replied. "Do you know 
what the basic properties of color are ?" 

"Seems I recall that all colors have 
brightness, hue and saturation," Fuzz- 
ball said slowly. 

"You recall right," Red assured him. 
"And what is the Y signal ?" 

"That's the brightness signal -I 
know that much, anyhow," Fuzzball 
said proudly. 

"Yep. And so the chroma signal is the 
hue and saturation signal." 

"Then an NTSC color bar generator 
has both a Y signal and a chroma 
signal ?" Fuzzball asked. 

"Exactly," Red replied. "And a rain- 
bow generator ..." 

"I reckon it has the chroma signal 
but no Y signal." 

"You're right on the beam," Red 
said with a grin. "Let's have another 
cup of Bess' dishwater." 

"I heard that last remark," Bess said. 
"A little more of your lip and I'll crown 
you king for a day," she promised, 
raising a pot of hot soup to emphasize 
her words. 

"These little things are sent to try 
us," Red replied soothingly. 

"This color TV work is the curse of 
man," Fuzzball said reflectively. 

"Work is the curse of the drinking 
class. Any kind of work," Red assured 
him. "Shake a leg there, Bessie." 

"To go a little farther into the dif- 
ference," Fuzzball suggested, "you 
could say that a rainbow generator is 

.11 
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an incomplete NTSC generator." 
"Yes and no," Red pointed out. "A 

rainbow generator does not operate at 
the color subcarrier frequency, but on 
an offset subcarrier frequency." 

"This halfway rings a bell," Fuzzball 
said. "A rainbow generator runs at the 
subcarrier frequency minus the hori- 
zontal scanning frequency, I heard 
somewhere." 

"Right you are," Red corroborated, 
"and if you want to get technical about 
it, a rainbow is a color simulator - 
period." 

"But it works out OK for us on in- 
stallation," Fuzzball observed. 

"You ain't just a- woofin'," Red re- 
plied. "It's a real good deal for field 
work." 

"How about bench work ?" 
"That depends on whether the rain- 

bow output is keyed, for one thing," 
Red informed him. "An unkeyed output 
has very definite limitations." 

"But suppose the rainbow is keyed up 
into bars ?" 

"In that case, you can get by on bench 
work, if you use your head." 

"What are you driving at ?" 
"Well, No. 1, you have no white bar 

on a simulator." 
"What do you do about that ?" Fuzz - 

ball asked. 
"You have to check white reproduc- 

tion on a station signal," Red explained. 
"What else ?" 
"You can't check reproduction of 

light colors such as yellow," Red con- 
tinued. 

"But you could get a pretty good 
check on darker colors like green and 
red, that make yellow when they're 
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Fig. 5 -(top) Misconverged white dots; 
itnttnni't dolt randy to hn rnn arm. rrnd 

with beam magnets. 

"FELLAS- THERE'S GOLD IN THESE 

C -D TWIN 
TREASURE CHESTS" 

FILLED WITH C -D CAPACITORS 
the Finest you can use to establish 
customer confidence: 

FASTER CAPACITOR TURNOVER 
because you'll always have the 
fast movers on hand. 

SPEEDS UP YOUR WORK 
because replacements are easy 
to identify, always handy. 

HANDSOME METAL CABINETS 
make shop neater, prevent 
misplaced pieces. 

\\I 

CONSISTENTLY 

-111111.01.1..R 

()EPE:Np-?5i 

See C -D's "Treasure Chests" at your Cornell -Dubilier 
distributor or write to Cornell -Dubilier Electric Corpo- 
ration, South Plainfield, N. J., Department RE -I. 

SUGGESTED CONTENTS: 

TWIST -PRONG SECTION CON- 
TAINS 12 popular C -D "Pre- 
ferred Type" Twist- Prongs 
(and room for 6 more) 

TUBULAR SECTION CONTAINS 
16 popular C -D "Blue Bea- 
ver" Tubular Electrolytics 

73 PM Mylar Tubulars 

BOTH CABINETS ARE 
FREE. YOU PAY ONLY 

FOR THE PREFERRED 
C -D CAPACITORS. 

YOUR COST: $49.95 

onsistentdy D epend 

ro-)FOR.NFT.T.-DUBILIER 
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You learn more from 

SAMS BOOKS 
OVER 1,200,000 IN USE r o,. 

JUST OUT! Mittk 

pSC7tIOSCdPE 

10''. 

"Know Your 

Oscilloscope" 
Paul C. Smith's 
important new book 
helps you understand 
and get the most from 
your oscilloscope 

This know -how, show -how book, packed 
with new ideas and methods really helps 
you master the use of this important in- 
strument. Covers oscilloscope circuitry, 
adjustment, operation, application and 
servicing. Chapters include: General In- 
formation; Power Supplies; Sweep Sys- 
tems; Synchronization; Amplifiers; Special 
Features; Accessories; Adjusting and Serv- 
icing; Frequency and Phase Measurements; 
Amplifier Testing with Square Waves and 
Sweep Signals; Radio and TV Alignment; 
Practical Applications; Service Proce- 
dures. A vital book for anyone who uses 

pages, 
535 83aß. Only ...... $2.00 

CURRENT BEST -SELLERS 

"101 Ways to Use Your 

Sweep Generator" 
A complete and practical 
guide to the fullest use of 
your sweep generator. Each 
application is covered con - 
cisely with full data on 
connections required, ad- 
ditional equipment needed, 
proper test procedure and 

evaluation of results. Specific sections cover 
use of the sweep generator for checking and 
calibrating test equipment, antenna measure- 
ments, RF and IF alignment and measure- 
ments, special uses in color receiver tests, etc. 
Over 250 illustrations, waveforms and dia- 
grams. Invaluable for technicians, engineers 
and students. 148 p., 536 x 8W. . Only .. $2.00 

"Servicing Transistor 
Radios" ...Vol. 2 

You'll save time, you'll 
earn more on Transistor 
Radio repairs with this 
complete data on 60 late 
models. Based on actual lab 
analysis of each set. You 
get the famous Sama Stand- 
ard Notation schematics; 

full photo views of each chassis; complete 
alignment data; full parts replacement infor- 
mation- everything you need to be successful 
in fast -growing transistorized radio servicing. 
Includes valuable section on transistor cir- 
cuits in general, along with useful trouble- 
shooting chart. 160 p., 8 x 11 ". Only ..$2.95 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, 
or mail to Howard W. Sams 8 Co., Inc., Dept. A -29 f 
2201 E. 46th St., Indianapolis 6, Ind. 

Send me the following books: 
-I "Know Your Oscilloscope" (KOS -I). 

"1 01 Ways to Use Your Sweep Generator'(TEM -1). 

"Servicing Transistor Radios." Vol. 2 (TSM -2). 

$ enclosed. Send Free Book List 

Name 

Address 

City Zone.... State 
(outside U.S.A. priced slightly higher) 
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Fig. 6 -(top) Y signal only; (center) 
Y signal with burst; (bottom) Y signal 

with chroma bar and burst. 

mixed," Fuzzball suggested. 
"You're really using your bean," Red 

acknowledged. "What you say is abso- 
lutely right." 

"What else ?" 
"This is something you wouldn't get 

to for a while," Red explained, "but 
there are certain kinds of trouble in a 
color chassis where the Y signal gets 
into the chroma section and causes 
trouble." 

"So if a generator doesn't have a Y 
signal, you could beat the devil around 
the stump quite a while." 

"Yep. There is one point here, 
though, that you should keep in mind." 

"Namely' " 
"A few of the higher -priced simu- 

lators have the rainbow on a pedestal. 
That way, you can make the basic Y 
checks, at any rate." 

Bess interrupted. "Say, you guys 
know so much about electricity, maybe 
you can tell me something." 

"Shoot," Red invited. 
"I'm fixing to hit the sack last night 

after the snowstorm," she explained. 
"I jerk off one of these silk stockings 
quick -like, and a blue spark jumps from 
the stocking to my toe." 

Red and Fuzzball both looked at her 
quizzically. 

"What causes that ?" Bess asked. 
"You must be wearing shocking 

stockings," Fuzzball observed. 
"Don't talk silly," Bess snapped, "I'm 

asking you a serious question." 

"Science probably knows the an- 
swer," Red advised her, "but I couldn't 
tell you. I never wore silk stockings." 

"Maybe you ought to wear a ground 
wire and let it drag behind you," Fuzz- 
ball suggested helpfully. 

"What's a ground wire ?" Bess asked. 
"It's pretty technical," Red informed 

her. "Let's not go into that. You prob- 
ably wouldn't like it, anyhow." 

How about the color test pattern? 

"Say, Red," Fuzzball spoke up, "is the 
color test pattern the same as the out- 
put from an NTSC color bar gener- 
ator?" 

"Always breaking out in fresh 
places," Red observed. "A test pattern 
from a color TV station has the same 
type of signal as an NTSC generator. 
But there is just one thing." 

"What's that ?" 
"The color test pattern is transmitted 

at 75% saturation. Most color bar gen- 
erators supply a signal at 100% or 
50% saturation. Up -to -date generators 
have a switch for going from 100% to 
50 %." 

"But I suppose you could adjust the 
generator to put out a 75% saturated 
signal ?" 

"That's right," Red replied. "With a 
good wide -band scope, it's no bind." 

"Why is a color test pattern 75% 
saturated ?" 

"Because that is the highest satura- 
tion used in normal programming," Red 
explained. 

"I sometimes wonder if I'll ever know 
my way around this color TV racket," 
Fuzzball muttered. 

"Don't forget that success is as easy 
as failure- sometimes easier," Red said 
firmly. 

"Does a color TV station ever trans- 
mit 100r/ß saturated colors ?" Fuzzball 
asked. 

"Once in a great while, you will have 
a colored object in a scene that is 100% 
saturated," Red told him. "But when 
that happens, the picture carrier is 
temporarily overmodulated." 

"What does that mean ?" 
"Well, the color is not reproduced 

quite correctly. It is distorted." 
"Then why can we use 100% satu- 

rated color bars from a generator ?" 
Fuzzball persisted. 

"Simply because in a generator, a 
little more leeway is allowed between 

RED DOT (MUSHROOMED); 

Fig. 7 -Red and green dots on screen; 
red dots mushroomed. 
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white level and zero carrier." 
"Is it good to have the 100% satu- 

rated output ?" 
"Definitely," Red replied, "just as 

it's good to have a 50% saturated out- 
put. Depends upon the test that you are 
making." 

"Can you give me a f'rinstance ?" 
Fuzzball asked. 

"I could, but that would get us a 
little off the beam into bench work," 
Red observed. "Let's take a raincheck 
on it there." 

"OK by me," Fuzzball replied. 
"Say, Red." 
"What ?" 
"Does an NTSC generator give you 

the Y signal with burst only ?" 
"Most of them do," Red informed him. 

"Look at these pictures in my note- 
book." (See Fig. 6.) 

"I see what you mean," Fuzzball 
agreed. "Why do we have the Y signal 
and also Y with burst ?" 

"That gets us into circuit testing 
again," Red replied. "I doubt if we 
ought to go into the details now." 

"Suits me," Fuzzball agreed. "I'm 
getting a little punchy as it is." 

"Anything else you want to cover 
before we get on our horse ?" Red 
asked. 

"Yes, there is," said Fuzzball. "When 
you have a white dot pattern on some 
sets, the red dot seems to spread out 
more than the blue and green dots. Why 
is that ?" 

Red flipped several pages in his note- 
book. "You mean like this ?" he inquired. 
(See Fig. 7.) 

"That's the deal," Fuzzball exclaimed. 
"What causes it ?" 

"There's two possibilities," Red re- 
plied. "A mushrooming on the red can 
be caused by setting the red screen too 
high. You can't do this on all sets, but 
on some you can." 

"What's the other reason ?" Fuzzball 
asked. 

"Low emission," Red stated. "When a 
color picture tube gets near the end of 
its useful life, you will often see the 
red beam begin to mushroom." 

"It really had me stopped," Fuzz said. 
"It's one of those deals that I just 
couldn't figure." 

"Well, it's not a simple matter. Some- 
thing like that will stop about anybody 
the first time." 

"I suppose if the emission is low, you 
can't do anything about it," Fuzzball 
suggested. 

"I wouldn't say that," Red corrected 
him. "Just like in a black- and -white 
picture tube, you can sometimes get a 
little more service by using a booster." 

"If I was old Fatpants, I'd tie a can 
on your tails," Bess advised them. 

"Why would you do a thing like 
that ?" Fuzzball asked. 

"Do you guys take a coffee -break or 
a vacation ?" she demanded. 

"Bess is right," Red agreed. "We 
better get on our horse and shovel off." 

Fuzzball slipped a dime under his 
saucer, with a guilty look. 

"Are you sure you can spare it ?" 
Bess snapped after him. END 

JANUARY, 1959 

BASS LO- MIDDLE 

30-150N 150 -700^+ 

HI- MIDDLE 

700.3500^ 

TREBLE 

3500 -15,000^ 

these 4 knobs provide 
unlimited control of 
frequency response 

NEW BLONDER - TONGUE MODEL A -1 
HIGH FIDELITY AMPLIFIER 

A unique B -T Development! The Model 
A -1 Audio Amplifier divides the au- 
dible spectrum into its four significant 
segments (BASS, LO- MIDDLE, HI- MIDDLE 
and TREBLE.) Four separate tone con- 
trols permit you to boost or attenuate 
any frequency range or combination of 
ranges. The result -a degree of tonal 
selectivity unobtainable anywhere in 
the amplifier field. Solo instrumental- 
ists or vocalists may be drawn out of 
the orchestral background to take their 
places in front of the orchestra. Cor- 
rection for poor room acoustics, or for 
deficiencies in associated equipment, is 

instant and exact. Power output is 12 
watts (music wave forms). 

The Model A -1 gives you high fidelity 
performance you'd expect to find only 
in amplifiers costing considerably 
more! Frequency response is uniform 
within 1/2 db from 30 to 15,000 cycles; 
harmonic distortion, below 1% at 10 
watts output. Inputs are provided for 
magnetic and crystal phono cartridges, 
with automatic RIAA equalization on 
both. Tape and tuner inputs add to its 
versatility. Complete function selection 
on front panel. Housed in a handsome, 
two -tone cabinet, the A -1 lists at 77.50. 

MATCH THE A -1 WITH THESE BLONDER -TONGUE COMPONENTS FOR 
A COMPLETE, VERSATILE HI -FI SYSTEM COSTING LESS THAN $160 

Model T -88 FM -AM Tuner - 
Amazing sensitivity on FM and 
AM. Frequency response, 20- 
20,000 cycles. Built -in FM an- 
tenna, with provision for ex- 
ternal antenna. Built -in ferrite 
AM antenna. Simple, plug -in 
connection with A -1 amplifier 
for existing phonograph or TV 
receiver. Accurate and stable 
slide -rule tuning. 64.50 

IAB 

Model SS -2 Twin Speaker Sys- 
tern-Housed in an acoustically 
correct enclosure, the SS -2 
Twin Speaker System includes 
two carefully matched 4" speak- 
ers with overlapping frequency 
ranges. Ideal for use as a mul- 
tiple speaker system in a mon- 
aural installation or, as a sec- 
ond system for conversion to 
stereo. 16 -ohm impedance. 15.95 

Model R -98 FM -AM Radio -For 
those who prefer the conveni- 
ence of a complete FM -AM ra- 
dio, with no mart flee in quality, 
the R -98 provides superb recep- 
tion, free from interference of 
every kind -even in critical 
areas. Amazing sensitivity on 
FM and AM. Accurate and 
stable slide -rule tuning. 64.50 

For complete details, write to Dept. RE -1 

BLONDER -TONGUE LABORATORIES 
9 Ailing Street, Newark 2, New Jersey 
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SUPERIOR'S NEW MODEL TW -11 

STANDARD TV BE TESTER PROFESSIONAL 
* Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, Hearing Aid, Thyratron, Minia. 

tures, Sub- miniatures, Novais, Sub -minars, 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 -11 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 microphonic tubes or noise due to faulty 
elements and loose internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW- CURRENT TUBES. Previously, 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. 

Model TW -1 1 -TUBE TESTER .. Total 
Price $47.50 - Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months. 

1 

The Model TW -11 operates on 105 -130 
Volt 60 Cycles A.C. Comes housed in a 
beautiful hand -rubbed oak cabinet com- 
plete with portable cover. $475° NET 

SUPERIOR'S NEW MODEL 82 Multi- Socket Type 

TUBE TESTER 

Model 82 - TUBE TESTER . .. Total 
Price $36.50 - Terms: $6.50 after 10 
day trial, then $6.00 monthly for 5 
months. 

J 

TEST ANY TUBE IN IO SECONDS FLAT! 
OTurn the filament selector 
switch to position sped. 
fled. 

Insert tube into a num. down the quality 
bered socket as desig- - nated on our chart (over 
600 types included). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

Primarily, the difference between the conventional tube 

tester and the multi- socket type is that in the latter, the use 

of an added number of specific sockets (for example, in 

Model 82 the noval is duplicated eight times) permits elimi- 

nation of element switches thus reducing testing time and 

possibility of incorrect switch readings. 

To test any tube, you simply insert it into a numbered socket 

as designated, turn the filament switch and press down the 
quality switch -THAT'S ALL! Read quality on meter. Inter- 
element leakage, if any indicates automatically. 

Production of this Model was delayed a full year pending careful study by Superior's 
engineering staff of this new method of testing tubes. Don't let the low price mislead 
you! We claim Model 82 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. 

Tests over 600 tube types. 

Tests OZ4 and other gas -filled tubes. 

Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibrationless readings. 

Use of 22 sockets permits testing all pop- 
ular tube types and prevents possible 
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. 

Model 82 comes complete, housed in portable, hand -rubbed oak cabinet 

with removable cover. Only '365° NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 

Try for 10 days before you buy! If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary. 

r 

SEE PAGE 97 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 

94 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


SUPERIOR'S 

NEW MODEL 83 C R.T. TESTER 
Tests and Rejuvenates ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 degree to 1 10 degree types -from 8" to 30" types. 

ALL COLOR TUBES 

t 

Model 83 - C.R.T. TUBE TESTER .. . 
Total Price $38.50 - Terms: $8.50 
after 10 day trial, then $6.00 monthly 
for 5 months. . 

Model 83 comes housed in handsome 

$ 5 portable Saddle Stitched Texon case - 
complete with sockets for all black and 
white tubes and all color tubes. Only ._ 

Test ALL picture tubes -in the carton -out of the carton -in the set! j Model 83 is not simply a rehashed black and white C.R.T. Tester with a color 
adapter added. Model 83 employs 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. 

J% Model 83 provides separate filament operating voltages for the older 6.3 types 
and the newer 8.4 types. 

Pot Model 83 employs a 4" air- damped meter with quality and calibrated scales. 

/...4° Model 83 properly tests the red, green and blue sections of color tubes individually -for 
each section of a color tube contains its own filament, plate, grid and cathode. 

Po° Model 83 will detect tubes which are apparently good but require rejuvenation. Suds 
tubes will provide a picture 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 applies o selective low voltage uniformly to 
assure increased life with no danger of cathode damage. 

0' 

SUPERIOR'S NEW 

MODEL TV -12 TRANS-CONDUCTANCE 
TRIBE TESTER 

Model TV -12 -TUBE TESTER ... Total 
Price $72.50 - Terms: $22.50 after 10 
day trial, then $10.00 monthly for 5 
months. 

ALSO TESTS 
TRANSISTORS! 

TESTING TUBES 
* Employs improved TRANS -CONDUCTANCE circuit. An in -phase signal Is 

impressed on the input section of a tube and the resultant plate current 
change is measured. This provides the most suitable method of simulating 
the manner in which tubes actually operate in Radio & TV receivers, 
amplifiers and other circuits. Amplification factor, plate resistance and 
cathode emission are all correlated in one meter reading. * NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes 
it possible to compensate for line voltage variations to a tolerance of 
better than 2%. * SAFETY BUTTON - protects both the tube under test and the instrument 
meter against damage due to overload or other form of improper 
switching. * NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of 
tube under test, resulting in improved Trans- Conductance circuit. 

TESTING TRANSISTORS 
A transistor can be safely and adequately tested only under dynamic con- 
ditions. The Model TV -12 will test oll transistors in that approved manner, 
and quality is read directly on a special "transistor only" meter scale. 

The Model TV -12 will accommodate all transistors including NPN's, PNP's, 
Photo and Tetrodes, whether made of Germanium or Silicon, either point 
contact or junction contact types. 

Model TV -12 housed in handsome rugged 
portable cabinet sells for only 

$ 50 
NET 

SHIPPED ON APPROVAL Try for 10 days before you buy! If completely satisfied, send down payment after trial and 
pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

NO MONEY WITH ORDER - NO C.O.D. If not completely satisfied, return to us, no explanation necessary. 

SEE PAGE 97 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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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) 

Model 77 completely wired and calibrated with 
accessories (including probe, test leads and 
portable carrying case) sells for only $42.50. 

Model 77 employs a sensitive six inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy -to -read type. 

Model 77 uses new improved .SICO printed cir- 
cuitry. 

Model 77 employs a I2AU7 as D.C. amplifier and 
two 9006's as peak -to -peak voltage rectifiers to 
assure maximum stability. 
Model 77 uses a selenium -rectified power supply 
resulting in less heat and thus reducing possibil- 

Model 77 - VACUUM TUBE VOLT - 
MEfrER .., . Total Price $42.50 - Terms: 
$i2.50 after 10 day trial, then $6.00 
monthly for 5 months. 

ity of damage or value changes of delicate 
components. 

Model 77 meter is virtually burn -out proof. The 
sensitive 400 microampere meter is isolated from 
the measuring circuit by a balanced push -pull 
amplifier. 
Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 

AS A DC VOLTMETER: The Model 77 is Indis- 
pensable In Hi -FI Amplifier servicing and a must 
for Black and White and color TV Receiver servic- 
ing where circuit loading cannot be tolerated. 

AS AN AC VOLTMETER: Measures RMS values if 
sine wave, and peak -to -peak value if complex wave. 
Pedestal voltages that determine the "black" level 
in TV receivers are easily read. 

AS AN ELECTRONIC OHMMETER: Because of its 
wide range of measurement leaky capacitors show 
up glaringly. 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 11 megohms Input resistance. AC 
VOLTS (RMS) -0 to 3/15/75/150/300 /750/ 
1,500 volts. AC VOLTS (Peak to Peak) -0 to 
8/40/200/400/800 /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. DECIBEÈS -10 
db to -I- 18 db, -I- 10 db to -I- 38 db, + 30 db to 
4- 58 db. All based on 0 db - .006 watts (6 mw) 
into a 500 ohm line (1.73v). ZERO CENTER 
METER - For 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. 

Model 77 comes complete with operating instructions, probe and test leads. 
Use it on the bench -use it on calls. A streamlined carrying case, included at 
no extra charge, accommodates the tester, instruction book, probe and leads. 
Operates on 110 -120 volt 60 cycle. Only ............................._........................... ...._..__.............._....... '42 

SU S 
79 
NEIN SUPER -METER - WITH NEW brr FULL -VIEW METER 

/'tOiEL 

/it efuldjaeleal4 VOLT -OHM MILLIAM METER. 

Pew CAPACITY, REACTANCE, INDUCTANCE AND 

DECIBEL MEASUREMENTS. 

71 7edt4 SELENIUM AND SILICON RECTIFIERS, 

SILICON AND GERMANIUM DIODES. 

Model 79 - SUPER -METER ... Total 
Price $3E.50 - Terms: $8.50 after 10 
day triial, then $6.00 per month for 5 
months. 

The Model 79 represents 20 years of continuous ex. 
perience in the design and production of SUPER - 

METERS, an exclusive SICO development. 
In 1938 Superior Instruments Co. designed its first 
SUPER- METER, Model 1150. In 1940 it followed with 
Model 1250 and in succeeding years with others in- 
cluding Models 670 and 670 -A. All were basically 
V.O.M.'s with extra services provided to meet chang- 
ing requirements. 
Now, Model 79, the latest SUPER -METER includes 
not only every circuit improvement perfected in 20 
years of specialization, but in addition includes 
those services which are "musts" for properly serv- 
icing the ever increasing number of new components 
used in all phases of today's electronic production. 
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 neces- 
sarily required extra meter scale, SICO used its 
new full -view 6 -inch meter. 

Siteadiecteleuge 
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 Mfd. 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. 
DECIBELS: -6 to +18, +14 to +38, +34 to +58. 

The following components ore all tasted for 
QUALITY at appropriate test potentials. Two 

separate BAD -GOOD scales on the meter are 

used for direct readings. 

All Electrolytic Condensers from 1 MFD to 1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions and 
test leads. Use it on the bench -use it on calls. A stream- 
lined carrying case included at no extra charge accom- 
modates the tester, instruction book and test leads....._..Only '385° NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER-NO C.O.D. 

Try for 10 days before you buy ! If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary. 

See following page for complete details 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 

Y6 
z en!n_FI FCTRONICS 
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SUPERIORS NEW MODEL"5"GENOMETER 
421156- 

Model TV -50A GENOMETER ... Total 
Price $47.50 - Terms: $11.50 after 10 
day trial, then $6.00 monthly for 6 
months. 

BAR GENERATOR: The 
Model TV -50A projects 
an actual Bar Pattern 
on any TV Receiver 
Screen. Pattern will con- 
sist of 4 to 16 horizontal 
bars or 7 to 20 vertical 
bars. 

7 Signal Generators in One! 
V R. F. Signal Generator for A.M. V Bar Generator 
V R. F Signal Generator for F.M. V Cross Hatch Generator 
V Audio frequency Generator V Color Dot Pattern Generator 

V Marker Generator 
A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio F.M. Radio Amplifiers Black and White TV 

Color TV 
SpeudCeari4.w 

R. F. SIGNAL GENERATOR: The Model 
TV -50A Genometer provides complete 
coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 

CROSS HATCH GENERATOR: The 
Model TV -50A Genometer will pro- 
ject a cross -hatch pattern on any 
TV picture tube. The pattern will 
consist of non -shifting, horizontal 
and vertical lines interlaced to pro- 
vide a stable cross -hatch effect 

VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 
cycle sine -wave audio, the Model TV- 
50A Genometer provides a variable 300 
cycle to 20.000 cycle peaked wave audio 
signal. 

DOT PATTERN GENERATOR (FOR 
COLOR TV) Although you will be able 
to use most of your regular standard 
equipment for servicing Color TV, the 
one addition which is a "must "' is a 
Dot Pattern Gener ̂ .tor. The Dot Pattern 
projected on any color TV Receiver tube 
by the Model TV -50A will enable you to 
adjust for proper color convergence. 

The Model TV -50A 
comes complete with 
shielded leads and oper- 
ating instructions. Only 

MARKER GENERATOR: The Model 
TV-50A 

y 
includes all the most free 
needed marker saints. The 

following 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., 13579 Kc is the color 
burst frequency). 

NET 

For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 

SUPERIOR'S NEW 
MODEL 76 ALL PURPOSE BRIDGE 

Model 76 ... Total Price $26.95 - 
Terms: $6.95 after 10 day trial, then 
$5.00 monthly for 4 months. 

IT'S A IT'S A 

CONDENSER BRIDGE RESISTANCE BRIDGE 
with a range of .00001 Microfarad to 1000 Micro- 
farads (Measures power factor and leakage too.) 

IT'S A 

SIGNAL TRACER 
which will enable you to trace the signal from an- 
tenna to speaker of all receivers and to finally pin- 
point the exact cause of trouble whether it be a part 
or circuit defect. 

CAPACITY BRIDGE SECTION 
4 Ranges: .00001 Microfarad to 1000 Microfarads. 
Will also locate shorts and leakages up to 20 meg- 
ohms. Measures the power factor of all condensers 
from .1 to 1000 Microfarads. (Power factor is the 
ability cf a condenser to retain a charge and thereby 
filter efficiently.) 

SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes included 
with the Model 76, you can make stage gain measure- 
ments. locate signal loss in R.F. and Audio stages, 
localize faulty stages, locate distortion and hum, 
etc. Provision has been made for use of phones and 
meter if desired. 

with a range of 100 ohms to 5 megohms 

IT'S A 

TV ANTENNA TESTER 
The TV Antenna Tester section is used first to deter 
mine if a "break" exists in the TV antenna and if a 
break does exist the specific point (in feet from set) 
where it is. 

RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 5 megohms. Resistance can be 
measured without disconnecting capacitor connected 
across it. (Except, of course. when the R C combi- 
nation is part of an R C bank.) 

TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are only a few Of 
the faults which may be due to a break in the 
antenna.. so why net check the 
TV antenna first' 2 Ranges: $ 95 72 ohm coax and 
2' to 250' forr300 ohm ribbon. 7 

Model 76 comes complete with all accessories including R.F. and 
A.F. Probes; Test Leads and operating instructions. Nothing 
else to buy. Only NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -ND C. 0. D. 

MOSS ELECTRONIC , INC. 
Dept. D -556 3849 Tenth Ave., New York 34, N.Y. 
Please send me the units checked on approval. If completely satisfied 
I will pay on the terms specified with no interest or finance charges 
added. Otherwise, I will return after a 10 day trial positively cancelling 
all further obligation. 

Name 

Address 

City Stale 
All prices net. P.O.B., N. Y. C. 

JANUARY, 1959 

L] Model TW-11 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 monthly for 6 months. 
Model 82 Total Price $36.50 $6.50 within 10 days. Balance $6.00 monthly for 5 months. 
Model 03 Total Price $38.50 
$8.50 within 10 days. Balance $6.00 monthly for 5 months. 

Model TV -12 Total Price 03222. so 
$22.50 within 10 days. Balance $10.00 monthly for 5 months. 

Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $8.00 monthly for 5 months. 
Model 79 Total Price $38.50 88.50 within 10 days. Balance $8.00 monthly for 5 months. 
Model TV -50A Total Price $47.50 
$11.50 within 10 days. Balance $8.00 monthly for 6 months. 
Model 76 Total Price 921.95 $6.95 within 10 days. Balance $5.00 monthly for 4 months. 
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From 
any Point of View, 
more Experts choose 
ACROSOUND 
ULTRA -LINEAR II 

60 watt amplifier 

DESIGN The combination of patented 
ULTRA LINEAR circuitry -plus new HYBRID 
FEEDBACK principle -VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ... an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know How. This superi 
ority of design now enables anyone with or 
without any previous knowledge of electronics 
to assem le for himself or herself ... (yes! 
its that easy!) ... the finest of amplifiers and 
at a most reasonable cost. in only two hours! 

PERFORMANCE By listening test, or by in 
struments ... second to none in clarity and 
frequency response. Normal level distortion is 
virtually unmeasurable -IM 1% or less at 60 
watts. 120 watts peak. Completely stable... 
unaffected by loads, perfect square waves. 

IMF 
QUALITY Every part going into the assembly 
of critical and even non -critical circuitry is 
tested and checked to allow no more than j % variation from ACROSOUND'S stand- 
ards. Specialized test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed circuit board is placed in trial opera- 
tion on a laboratory amplifier. Output tubes 
are matched by trial and double checked. 

COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding - 
separates functions of output circuit and 
feedback circuit. Heavy duty. completely 
assembled, and thoroughly tested, printed 
circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE In preassembled kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only 579.50 net ... or if you feel you would 
prefer it laboratory assembled it still repre- 
sents a bargain at $109.50 net. 

HEAR IT AT YOUR DEALER NOW! 

BE READY FOR ACROSOUND DISTORTIONLESS 
PRE AMP DESIGNED FOR THE STEREO PHILE 

Experts know why ACRO is best! 
Others ... Learn why! Write to 

ACRO PRODUCTS 
369 SHURS LANE ouu A eo oA 

TELEVISION 

dz in '58 
By ROBERT B. COOPER, JR. 

THIS 

year, more than 900 com- 
pleted TV dx report forms were 
returned to RADIO -ELECTRONICS. 
On these reports are more than 

15,500 dx loggings, including 507 tele- 
vision stations in 48 states and 13 
countries. Reports arriving on unofficial 
report forms accounted for an addi- 
tional 4,000 -plus loggings which still 
have to be tabulated. The number of 
individual reports reached an all - 
time high. 

From the preliminary accounting of 
the dx reports, several definite patterns 
appear for 1958. Sporadic E -skip open- 
ings were fewer in number, shorter in 
duration and smaller in scope than in 
the preceding 4 years. E skip bunched 
for the most part in the last 2 weeks 
of the two big skip months, June and 
Júly. No single area seemed to benefit 
more than others from E -skip openings, 
although the East and Midwest saw 
their greatest concentration of Es work 
during late July and early August, 
while the Western states got theirs in 
late June and early July. 

One major point stands out in the 
reports. Percentage -wise, a much 
greater portion than in past years of 
the openings noted affected only chan- 
nel 2 or 3. Skip was just not reaching 
as high in the TV channels as in 1956 
or '57. This is important to FM dxers, 
who must bide their time until the TV 
band opens into channel 6 before they 
can begin to "hear" any E skip. Sup- 
porting our observations, Bruce Elving, 
reporting from Duluth, Minn., heard 
just one case of E skip on the FM band 
all summer, and this was noted on the 
late date of Aug. 30. 

Tropospheric conditions conducive to 
"super dx" (ground wave beyond 500 
miles) formed only occasionally during 
the entire year. The usual good months 
of June, July and August did provide 
a few good openings but tropospheric 
loggings in excess of 500 miles number 

In his workshop, Stan 
Hosken adjusts the noise 
figure of a push -pull 
cascode booster used 
with his antenna array. 

less than 75 for the entire season. 
Tropospheric openings also fell into 

well- defined patterns during the year. 
Dx which traveled along an east -west 
path between transmitter and receiver 
was strictly a June July phenomenon, 
as the warm air masses followed hot 
dry zones eastward from the western 
plains of Canada. 

During August and September, the 
moist warm -air masses moved from the 
Gulf of Mexico into the eastern half 
of the country. This south -to- northeast 
air movement produced good tropo- 
spheric conditions along the Atlantic 
Coast and, often as not, well inland to 
the Mississippi River. As these humid 
masses of air moved into our populous 
Northeast, tropospheric conditions over 
north -south paths improved markedly. 

One of the better periods for north- 
south tropospheric dx reported by 
many observers was the early morning 
hours of Aug. 31. John Cody of Middle- 
town, Conn., found conditions from the 
Eastern seaboard very good as the local 
stations left the air. Digging into the 
snow barrier, he found WRAL -TV 
channel 5, Raleigh, N. C., 517 miles; 
WITN, channel 7, Washington, N. C., 
480 miles; WNCT, channel 9, Green- 
ville, N. C., 490 miles; WTVD, channel 
11, Durham, N. C., 520 miles, and 
WLVA, channel 13, Lynchburg, Va., 
450 miles, among a dozen more in the 
250 -400 -mile range. Melvyn Sulzburgh 
of Philadelphia found the same period 
interesting when he intercepted WECT, 
channel 6, Wilmington, N. C., 420 miles, 
following the local channel 6 signoff. 

Auroral Props? 
For some time I have believed that 

there is a definite relationship between 
auroral displays (and the resulting 
aurora -E reflections of TV signals) and 
improved ground -wave conditions in the 
Great Lakes region. Time and time 
again, we have witnessed an apparent 
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One enterprising dxer, Stan Hosken of 
North Bay, Ontario, uses this 30 -foot 
parabolic antenna. Changing the reso- 
nant dipoles lets him use the dish for 
any frequency from 40 to 1,000 mc. 

correlation between these two decidedly 
different forms of signal propagation. 
Past reports hinting at a connection 
between the two were quite local in 
nature, usually involving one or two 
observers reporting dx suddenly pick- 
ing up in a single direction and ending 
just as abruptly following a 2 to 3 -hour 
auroral session. 

This fall's big aurora came on Sept. 
4, with visual displays seen into central 
Florida. Carl Boecher of Milwaukee, 
Wis., found the TV channels fairly 
jumping with hazy sliding lines, indic- 
ative of Northern Lights activity, at 
2310 hours. From 2330 to 0005 hours 
on the 5th he discovered excellent qual- 
ity signals from CFPL -TV, channel 10, 
London, Ont., 375 miles; CHCH -TV, 
channel 11, Hamilton, Ont., 450 miles; 
WWJ -TV, channel 4, WJBK -TV, chan- 
nel 2, 300 miles, and WXYZ -TV, chan- 
nel 7, all from Detroit, Mich. These 
tropospheric signals had not been pres- 
ent prior to the auroral -TV display. 

No South Americans 
This year was the first in several 

that we haven't received at least one 
report of reception of our Latin Amer- 
ican neighbors south of Mexico City. 
Stations in El Salvador, Guatemala, 
Venezuela, Brazil and other South 
American countries did not appear a 
single time in the 15,500 tabulated dx 
loggings. One rare one did show up, 
however, when James Abercrombie of 
Columbia, S. C., caught HIT -TV, chan- 
nel 2 from the Dominican Republic, on 
Aug. 12. 

Cuban stations continued to forge 
toward the top of the list, with eastern 
dxers in the Middle Atlantic states 
seeing them most often. However, there 
are still some dxers who fail to recog- 
nize them for what they are. Cuban 
stations usually belong to one of two 
networks, and the networks use as their 
station break insignia the call letters 
assigned to the network origination sta- 
tion. Thus the CMQ network with its 
headquarters station in Havana (on 
channel 6) may show the call CMQ on 
many other channels. On the other 
hand, Telemundo (Cuba's second net- 
work) alternates its call slide with the 

JANUARY, 1959 

whether your plans are modest 

or unlimited... 

you can 

build 

your ideal 

stereo system 

with the 

finest 

loudspeakers... 

Compact, proportioned for book- 
shelf or table top, JBL Bel- Aires- 
a pair with components in mirror - 
image arrangement -will give you 
the clean, exquisitely detailed 
stereo reproduction that can only 
be achieved with transducers of the 
highest precision. 

Now JBL enclosures 
are matched for ster- 
eo. If you own a JBL 
C34, C35, C37, C39, 
or C40, you can add 
a matching enclosure 
with speaker units 
arranged in a pat- 
tern that is a mirror 
image of your pres 
ent system. 

The JBL Ranger -Paragon 
is the ultimate stereo 
speaker system. Devel- 
oped as a master moni- 
tor for use in perfecting 
stereo recording tech- 
niques, the Paragon adds 
to twin folded horns and 
professional driver units 
a radial refraction panel 
which integrates the two 
sound sources and 
disperses true stereo 
throughout the room. 

The JBL Ranger -Metregon incorporates 
the virtues of radial refraction in an 
enclosure of acceptable size for the 
average living room. No hole in the 
middle, no split soloists, but sound 
reproduction spatially proportional to 
its original source. The Metregon ac 
cepts seven different speaker system 
combinations; can be upgraded 
progressively. 

Write for free catalog and data sheets. 

JAMES B. LANSING SOUND, INC. 
3249 casitas avenue, los angeles 39, california 
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individual station call letters. So there 
is only one rule of thumb to follow: 
Call letters which begin with CM are 
definitely from Cuba. 

While we are out of the United States 
and in Southern waters, two more re- 
ports of special interest come to light. 
Enrique Veazey reports from Ciudad 
del Carmen, a small island in the south- 
western corner of the Gulf of Mexico. 
Using a 17 -inch Herald receiver and a 
32- element stacked array, he views with 
absolute repulrarity reception front sta- 

It's smart to get the BEST and keep 
the rest of your PROFITS! ... with 
EMC TEST EQUIPMENT ...the finest 
quality line of precision instruments 
at the lowest possible prices. 

Substitute a 

transformer I 
capacitor 

resistor, or 

Model 102 Volometer 
Features a 31/2', 2% accurate -800 microamperes 
D'arsonval-type plastic front meter with 3 AC current 
ranges: and the same zero adjustment for both 
resistance ranges. Specifications . AC Voltage - 
5 Ranges: 0 to 12- 120.600- 1200 -3000 volts. DC Volt. 
age-5 Ranges: 0 to 6-60. 300. 600.3000 volts. AC Cur - 

rent-3 Ranges: 0 to 30-150-600 ma. DC Current -4 
Ranges: 0 to 6-30-130 ma. 0 to 1.2 amps. Two Resist- 
ance Ranges: 0 to 1000 ohms, 0 to 1 megohms. Model 
102, Wt. 1 lb. 5 oz.,Size: 33/4" x 61/4" x 2', $14.90; 
Kit, $12.50. 

Model 204 Tube -Battery Ohm 
Capacity Tester 
Emission tube tester. Completely 
flexible switching arrangement. 
Checks batteries under rated load 
an "reject -good" scale. Checks con- 
denser leakage to 1 meg. Checks 
resistance up to 4 megs. Checks 
capacity from .01 to 1 mfd. Model 
204P, illustrated. $55.90. Model 
CPA, Cathode ray tube adaptor, 
$4.50. 

Model 700 RF -AF Crystal 
Marker TV Bar -Generator 
Complete coverage from 18 cycles to 108 
megacycles on fundamentals. Bar generator 
for TV adjustment with a variable number 
of bars available for horizontal or vertical 
alignment. Square wave generator to 20 
kilocycles. Wien Bridge AF oscillator with 
sine wave output from 18 cycles to 300 
kilocycles. Crystal marker and amplitude 
control. Individually tuned coils. Constant 
RF output impedance. Stepped RF attenu- 
ator. Variable percentage of modulation. 
Model 100 ., ........ $55.90 

Model 205 Tube Tester 
Uses standard emission test. Tests 
all tubes including Novel and sub. 
miniatures. Completely flexible 
switching arrangement. Checks for 
shorts, leakages and opens. 
Model 205P, Hand rubbed oak car- 
rying case, $41.50 (illustrated), Kit, 
$36.20. Model CRA, Cathode ray 
tube adaptor, $4.50. 

Model 104 Volometer 
Features 8.41/2", 50 microampere meter, with 3 
AC current ranges and 3 resistance ranges to 20 
megohms. Specifications ... DC Voltage: 5 ranges 
120,000 ohms per volt): 0 to 6-60-300-600-3000 
volts. AC Voltage: 5 ranges (1,000 ohms per volt): 
0 to 6 -60. 300. 600.3000 volts. DC Current -3 
Ranges: 0 to 6-60-600 ma. AC Current -3 Ranges: 
0 to 30 -300 ma. 0 to 3 amps. 3 Resistance Ranges. 
0 to 20K, 0 to 200K, 0 to 20 megs. 5 DB Ranges: 
-4 to +67 DB. Model 104, with carrying strap: 
Wt. 2 lbs. 5 oz. Size: 51/4" x 63/4" x 254 ", $26.95; 
Kit, $19.95.' Model HOT, 30,000 volt probe for 
Model 104, 57.95. 

Yes, tell me more, send me FREE -a 
catalog of the complete EMC line. 

NAME 

STREET 

CITY 

7 
detailed 

EMC 
Ex,Dept.RE-19,431 
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STATE 

Electronic Measurements Corp 
625 B'way, New York 12, N. Y 

Greenwich St., New York 13, N.Y 

State hunters all over the US regard 
this one essential to their totals. KID -TV, 
channel 3, Idaho Falls, Idaho, as seen 

by B. J. Bingham, Festus, Mo. 

tions all along the Gulf coast of Texas. 
Nothing unusual about all of this, 
except . . . these stations are 700 to 
800 miles away! Oh yes, can anyone 
help him get rid of the snow which 
appears in the picture each evening 
between 1600 and 1900 hours? 

Although Arnaloo Coro, Jr. of Ha- 
vana doesn't have as regular results 
with dx across the Gulf as Enrique 
Veazey, he does note with some pride 
signals from KTRK -TV, channel 13, 
Houston, Tex., some 950 miles to the 
west, during the month of April. Many 
other high- and low -band stations in 
Louisiana, Alabama and Florida were 
also logged with great frequency dur- 
ing the spring months. 

Still outside the country, but now to 
the north, Ross Harvey of Goose Bay, 
Labrador, found that TV dx holds 
thrills for isolated fans as well as 
those surrounded by TV stations. Ross 
even goes so far as to state, "I am a 
ham myself, VO2RH, and I am not 
ashamed to say it's more fun to TV dx 
than to ham!" Ross' broad -banded low - 
band Yagi brought him some 30 dx 
stations by mid -July, including KTWO- 
T,V, channel 2, Casper, Wyo., a nice 
haul in any log. 

Uhf dx 
Uhfers (TV dxers with more than 

the average interest in uhf dx) in- 
creased during the year, possibly due 
to the poor Es season, allowing more 
time to keep an eye on the uhf band. 
John T. Sowders, Jr. of Richmond, Ky., 
has 24 uhf stations to his credit with 
21 of these more than 175 miles distant. 
Two (WXIX, channel 19, Milwaukee; 
WTVO, channel 13, Rockford, Ill.) are 
beyond the 400 -mile mark. 

Roderick Luoma of Detroit finds that 
three very strong locals can crimp your 
style on the vhf spectrum, so he con- 
centrates his efforts on the uhf chan- 
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IF JOBS LIKE THESE 
ARE "ON YOUR MIND "... 

... but you can't qualify because you lack 
ADVANCED TECHNICAL KNOWLEDGE... 

SEND NOW FOR 
CREI'S NEW FREE BOOKLET 

It's crammed with facts and data- containing a time -proved plan to make 

ENGINEERS 
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you ready for the big jobs and a high -salaried career now being offered in 

The want ads above are real ones ... they 
appear almost daily in magazines and 
newspapers -all over the country. They 
show how desperately the electronics in- 
dustry needs trained men. On the other 
hand, they give you a good idea of what 
opportunities await you -if you get ad- 
vanced technical training now. And no 
wonder trained men are needed! Look 
what's happening in "astronautics," of 
which the earth satellite is just the most 
recent, but by no means ultimate example. 
Computers, Radar, Aeronautical elec- 
tronics -all are booming -all need trained 
electronics men. Top manufacturers sold 
upwards of 13.5 billions of dollars worth of 
electronic equipment in 1957. By 1965 it's 
expected the radio -electronics industry 
will do about 22 billion dollars of business 
per year. 

What do these figures mean to you? 
They mean that thousands of new elec- 
tronic jobs have been added to the great, 
expanding field of electronics. 

LITERALLY THOUSANDS ARE NEEDED! 

You are needed -for development, re- 
search, design, production, testing, inspec- 
tion, manufacture, broadcasting, tele- 
casting, servicing. But you can qualify 
only if you take time to advance your 
knowledge ... if you take 2 minutes right 

now to write for the free CREI booklet, 
with no obligation. 

SHORTEST DISTANCE TO A GOOD CAREER 
IS CREI TRAINING 

If you follow the plan outlined in our free 
booklet, you will be in line for promotion 
and pay increases in short order. Read 
what these typical CREI graduates have 
to say: 
"In this time of lesa than two years, I have almost 
doubled my salary and have gone from wire -man to 
engineering assistant and now to junior engineer. I 
have CREI to thank." -Frank A. Eckert, 22 Clover 
Lane, Levittown, Pa. 
"I chose CREI training upon recommendation of 
two top engineers. Before I completed the course, I 
became transmitter chief of a 5 kw station. I am now 
employed as a technician at a 100 kw TV station and 
in spare time have a good TV sales and service 
business." -Arlie D. Patton, 203 Burke Ave., San 
Antonio, Tex. 

By method, experience, and personnel - 
CREI is equipped to teach you what you 
will need when you translate your study 
into work. As proof that CREI knows what 
industry wants, many leading companies 
recommend CREI training for their own 
personnel. Among them: All American 
Cables and Radio, Inc.; Canadian Broad- 
casting Corporation; Columbia Broadcast- 
ing System; Gates Radio Company; Fed- 
eral Electric Corp.; The Martin Company; 
Douglas Aircraft Co.; U. S. Information 
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Lines. Their choice of training for their 
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of a school. 

TOP FIRMS LOOK FOR CREI MEN 

A CREI diploma itself is ample proof to 
many leading companies that a man is 
worth hiring. Moreover, employers contact 
us regularly for graduates to fill good jobs. 
Our placement bureau maintains contact 
with industry, and cooperates with em- 
ployers and graduates in making satisfac- 
tory placements. This free service is avail- 
able to students, as well as graduates. 

What do you want? To pass FCC exams? 
Start your own business? CREI has helped 
others reach these goals, and can help you. 
Or, do you want to go after good -paying 
electronics jobs, secure, permanent careers 
like those advertised above? Whatever your 
choice, CREI can help you as it has helped 
thousands of men -provided you have the 
ambition to follow the plan. 

CREI ALSO OFFERS RESIDENCE TRAINING 

CREI Residence School in Washington, 
D. C. offers training at same high technical 
level. Classes start at regular intervals. 
Qualified residence school graduates earn 
degree: "Associate in Applied Science." 
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study, or Write: Capitol Radio Engineer- 
ing Institute, 3224 16th St., N. W., Wash- 
ington 10, D. C. You can qualify for 
CREI home study training if you have had 
electronic education, or experience in elec- 
tronics -and realize the need of a high 
level technical knowledge to make good in 
the better electronic jobs. (Electronics ex- 
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CREI Residence School.) 
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nels. He finds that the uhf band is alive 
with dx much more often than most 
would think, especially during the sum- 
mer months. Frequent reception in the 
200 to 350 -mile range is possible, if the 
observer is aware of the potentials. 

FM totals 
Although a goodly number of dxers 

are reporting FM dx as part of their 
regular dxing activities, we do not feel 
that sufficient totals are in for a sum- 
mary at this time. Therefore, will FM 
dxers with more than 50 FM stations to 
their credit please submit totals to this 
column for an early tabulation. Included 
in the summary will be: farthest dx 
received (with date and time), number 
of states received, number of stations 
received daily, total number of stations 
and a rundown on the equipment being 
used. 

Dxer extraordinaire 
In the past years we have devoted 

this portion of the Annual TV dx re- 
view to the dxer who leads the pack 
with the greatest total number of sta- 
tions. This year we will not. 

As so much of the TV dxing group 
is interested in amassing huge station 
totals and extending dxing records, I 
wonder why we haven't had more "do- 
it-yourselfness" in the hobby. Erecting 
large antenna arrays, souping up re- 
ceivers, installing ultra -low -loss feed 
lines are all readymade activities for 
the TV dx enthusiast. Unfortunately, 
few dxers seem to have any desire for 
anything more than a three -stage if 17- 
inch receiver of production -line design, 
and a single -bay all- channel Yagi. 

One of the first exceptions to this 
rule that I encountered in 8 years of 
TV dxing is the subject for this year's 
review. Stan Hosken of North Bay, 
Ontario, has been experimenting with 
huge antenna arrays and souped -up 
receivers for 5 years. Prior to the in- 
stallation of a local station in North 
Bay, Stan was developing a community 
antenna system, using sixteen 18 -ele- 
ment Yagis, stacking 8 Yagis over 8, 
some 60 feet above ground. This 288 - 
element array provided snow -free recep- 
tion from Buffalo stations better than 
95% of the time, over a 300 -mile path. 

When a local TV outlet spoiled his 
community distribution plans, Stan be- 
gan work on a huge 30 -foot parabola 
which rotates 360° horizontally, 180° 
vertically and is adjustable for oper- 
ation at any point from 40 to 1,000 mc. 

The array is mounted on an 8 x 8 -foot 
building which rotates with the an- 
tenna. This building houses a portion of 
the receiving and testing equipment. 
The building is on a hill 400 feet above 
general terrain, in a very quiet resi- 
dential location. All this makes for an 
excellent receiving- setup, especially 
when used with the 288 -element channel 
4 array. 

With the parabola, Stan is primarily 
interested in consistent reception from 
the nearest American stations, 300 to 
400 miles away. At present, he is work- 
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PRODUCTS WHICH EXCEL in DESIGN, in COM- 
PONENT QUALITY, and in SOUND 
SUPERIOR for MONOPHONIC USE and FULLY 
COMPATIBLE With STEREOPHONIC REQUIRE- 
MENTS 

DYNAKIT MARK III 

Mark III 
Mark III also available with added 70 volt 
output. Mark III -70 $84.95* net 

* Ease of assembly due to uniquely 
simple circuitry and printed circuit 
construction with factory- mounted 
parts. 

* Highest stability suitable for all loud- 
speaker systems including electro- 
static. 

* Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. 

* Dynaco Super -Fidelity output trans- 
former. This is the finest available 
transformer of its type for the most 
critical audio uses. 

* 60 watts $79.95* net 

MARK II 50 watts 
$69.75* net 

DYNAKIT PREAMPLIFIER 
* Finest Quality Available of Cir- 

cuitry and Components. 

* Lowest Distortion and Noise. 

* Easiest Assembly Using Pre -As- 
sembled Printed Circuit. 

* Handsome Styling - Selected for 
Display at Brussels World's Fair. 

* Only $34.95* net. 

Power supply available for 2 pre- amplifl i Pt-, I Kit $8.95* net 

DYNAKIT STEREO CONTROL 
* Adds Complete Stereo Control To 

Two Preamps Without Noise or 
Distortion. 

* Unique Blend Control Fills In "Hole 
in Middle." 

* Level, Balance, Loudness, Channel 
Reverse, and Dual Tape Monitor 
Controls. 

* Only $12.95* net 

DYNACO -B & O STEREO PICKUP 
* New completely symmetrical push 

pull magnetic pickup for either 
monophonic or stereo recordings. 

* High compliance in all directions 
permits tracking at 2 grams. 

* Smooth, peak -free response be- 
yond 15kc with ideal channel 
separation and complete freedom 
from hum pick up. 

* With .7 mil replaceable diamond 414-v- 

stylus for only $29.95. 

Available from leading Hi -Fi dealers everywhere. Descriptive brochure available on request. 
*Slightly higher in West 

DYNACO INC. 641 N. FORTY -FIRST STREET PHILADELPHIA 4, PA., U.S.A. 

EXPORT DIVISION 25 WARREN STREET NEW YORK 7, N. Y. 
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enced technicians everywhere always specify STANCOR. 
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ing with a 350 -mile uhf path, trying 
to develop it into some form of con- 
sistent reception. 

Our hat is off to a real pioneer in a 
field that is all too often overrun with 
fellows obsessed with quantity and not 
the more important quality. 

Over 50 TV Dx Club: 
As TV dxers come and go, so do their 

ratings in the Over 50 club. Any re- 
porters listed in last year's listing who 
do not appear in this year's totals may 
be assumed to be inactive. To main- 
tain one's position in the over -50 listing, 
it is necessary to transmit no less than 
two reports per year to this column. It 
is with a great deal of sadness that we 
note many of the top dxers of 1954 -57 
are no longer active. On the bright side, 
however, this allows more new blood to 
push closer to the top of the Over 50 
TV Dx Club. 

Name 

Best 
Dx Uhf 

Town Stations Mileage Total 
Barney Rauch Peoria, Ill. 263 
Frank Hill Gallipolis, Ohio 246 
Kingdon P. Schafer Kenmore, N.Y. 244 2,176 32 

Independence, 
David Janowiak Milwaukee, Wis. 216 1.730 34 
B. J. Bingham Festus, Mo. 200 2,000 20 
Ed Rugel Kan. 97 
Richard V. Nieman Buffalo, N. Y. 80 1.920 28 
Bob Cooper° Fresno. Calif. 68 6.600 8 
John Cody M iddietown, 

Conn. 65 11 
Bill Eckberg Walnut. Ill. 61 
Jim E. Himes Joes, Colo. 59 4,075 
Ray F. Boyd Zirconio, N.C. 50 2,300t 
Francis DeGroat Salmanca, N.Y. 48 
R. H. Gordon Harrisburg, Pa. 41 1,550 7 
Ferdinand 

Dombrowski Okauchee, Wis. 32 1,460 17 
John T. Sowders 
Milton C. Bay 

Richmond. Ky. 
Brooksville, Ky. 

29 
25 1 810t 

24 
34 

Dibrell Ingram, Jr. Conway, Ark. 25 
Stanley Penc Utica. N. Y. 24 4,400 
M. W. DeGeer Tulsa, Okla. 08 
Edwin Prend Dolton, Ill. 08 24 
Kenn Cooper Fresno, Calif. 07 2,100 4 
Jim Hines lees, Colo. 06 
Frank Wheeler Erie, Pa. 06 2,117 9 
Wayne Baer Meyersdale, Pa. 05 1,400 4 
Wesley H. White New Albany, Ind. 00 1,250 5 
Alexander H. 

Ladd. Jr. Clearfield. Fla. 98 750t I 
Roger Bruwn East Lansing, 

Mich. 98 9 
Gary Olson Barrington, Ill. 96 
Ed HepP Portland. Ore. 95 2,900 
Donald Ruland Holly Hill. Fla. 95 
Dick Mason Menasha, Wis. 97 1,350 
Gary Rahn Owen Sound, Ont. 94 
Ron Pugh Fort Bragg. 

Calif. 91 
Joseph Valetti Monterrey, 

Mexico 88 5,100 
Mr. & Mrs. 

W. L. Bush Mexico, Mo. 87 
David Beal Tucson, Ariz. 85 1,145 25 
H. E. Apley Akron,Ohio 84 22 
Wayne Plunkett Toronto, Ont. 81 
Morris Foote Middletown, Id. 80 
Eddie Albright Medford. Ore. 80 2,650 
Ronald A. Boyd Truro. Nova 

78 3,000 
Rod Luoma Detroit. Mich. 78 
John Black Moffat. Ont. 77 
David Hanson Washburn. Wis. 77 1,300 
Palmer Ewing Lindsay. Calif. 76 
Dan Jones Chester, Va. 75 
Joseph Tibiletti Victoria, Tex. 75 
Rogert A. Greer Auburn, Ill. 72 
John Kalb Boonville, Mo. 70 
Merwyn Dowden Chester, Va. 70 
Ed Davis Champaign, Ill. 70 730f 23 
Bryan Rawlings Montreal, Que. 68 
James Bachmann La Crosse, Wis. 67 
David S. Roberts Royal Oak, Mich. 67 1,125 14 
DW Parsons Florence, Ala. 66 
Carl Boecher Milwaukee, Wis. 63 
Norris Doyle Pittsburg, Calif. 62 2,350 2 
Bert Nuber Ft. Lauderdale. 

Fla. 60 
George E. Oldham, 

3rd 
Johnson City, 

Tenn. 60 1,680 
Russell F. Schafer, 

3rd 
Junction City. 

Kan. 59 
David Novick Shorewood, Wis. 58 
J. P. Boyle Stratford. N. Y. 58 
Julius Boosi South Bend, led. 57 
Richard J. Maguire Haddon Heights, 

N. J. 57 1.130 9 
Tom Rathke Clintonville, Wis. 56 1,210 
Richard Bergen, 

3rd La Grange, Ky. 54 
Robert G. Brasseur Saginaw. Mich. 53 1,657 
Harley Hurlburt Bennington, Vt. 51 1,300 
Clark F. Conway Knightstown, Ind. 51 1,200 
Barton Cronin Ontario, Ore. 50 
Arnaloo Coro, Jr. Havana, Cuba 50 9501 
James Abercrombie Columbia, S. C. 50 
J. P. Boyle Stratford, N. Y. 50 
o Yhf editor, Western 
t High band 

Radio Amateur 

EN') 
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Get your copy of Sprague's new BULPLATE Re- 
placement Manual K -351 now. Original set man- 
ufacturers' part numbers are cross -referenced to 

Sprague replacement 
part numbers ... making 
Sprague BULPLATES 
extra- easy -to -use. Ask 
your distributor for a free 
copy, or send 10c (to 
cover handling and mail- 
ing costs) to Sprague 
Products Co., 81 Mar- 
shall St., North Adams, 
Massachusetts. 

SPRAGUE® 
the mark of reliability 

now . 

BULPLATE° Printed Circuits 
for all your printed circuit rep lacements 

Sprague's new BULPLATE Printed Circuit line now in- 
cludes the most comprehensive listing of printed circuits avail- 
able anywhere. By standardizing on the Sprague BULPLATE 
line, you'll be able to replace practically every printed circuit 
found in original equipment, including .. . 

antenna -chassis isolation networks 

detector -triode coupling networks 

retrace- suppression networks 

vertical feedback networks 

triode coupling networks 

detector- pentode coupling networks 

automatic gain control networks 

horizontal deflection networks 

sound i -f networks 

vertical integrators 

decoupling filters 

audio output networks 

phase comparators 

parallel resistor -capacitor networks 

tone compensation networks 

diode filters 

pentode coupling networks 

sync take -off networks 

don't be vague ... insist on 

.SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER COMPONENTS FOR YOU 
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All stations in the United States 
and possessions, Canada and Mex- 
ico are listed, with location, call 
letters and channel number 

Correct to Dec. 1, 1958 

Television Station List 

Alabama 
WAIQ Andalusia 2 
WAPI -TV Birmingham 13 
WBIQ Birmingham 10 
WBRC -TV Birmingham 6 
WMSL -TV Decatur 23 
WTVY Dothan 9 
WOWL -TV Florence 15 
WALATV Mobile 10 
WKRG -TV Mobile 5 
WCOV -TV Montgomery 20 
WSFA -TV Montgomery 12 
WTIQ Munford 7 

Alaska 
KEN I -TV Anchorage 2 
KTVA Anchorage II 
KFAR -TV Fairbanks 2 
KTVF Fairbanks II 
KINY -TV Juneau 8 

Arizona 
KVAR Mesa 

(Phoenix) 12 
KOOL -TV Phoenix 10 
KPHO -TV Phoenix 5 
KTVK Phoenix 3 
KGUN -TV Tucson 9 
KOLD -TV Tucson 13 
KVOA -TV Tucson 4 
KIVA Yuma II 

Arkansas 
KTVE El Dorado 10 
KNAC -TV Ft. Smith 5 
KARK -TV Little Rock 4 
KTHV Little Rock II 
KATV Pine Bluff - 

Little Rock. 7 

California 
K BAK -TV Bakersfield 29 
KEROTV Bakersfield 10 
KHSL -TV Chico 12 
K1 EM-TV Eureka 3 
KVIQ -TV Eureka 6 
KFRE -TV Fresno 12 
KJEO Fresno 47 
KMJ -TV Fresno 24 
KABCTV Los Angeles 7 
KCOP Los Angeles 13 
KH1 -TV Los Angeles 9 
KNXT Los Angeles 2 
KRCA Los Angeles 4 
KTLA Los Angeles 5 
KTTV Los Angeles I I 

KTVU Oakland 2 
KVIP -TV Redding 7 
KBET -TV Sacramento 10 
KCCC -TV Sacramento 40 
KCRATV Sacramento ..._ 3 
KSBW -TV Salinas - 

Monterey 8 
KFMB -TV San Diego 8 
KFSD -TV San Diego 10 
KGO -TV San Francisco 7 
KPIX San Francisco 5 
KQED San Francisco 9 
K RON -TV San Francisco 4 
KNTV San Jose 11 
KSBY -TV San Luis 

Obispo 6 
KEY -T Santa Barbara 3 
KOVR Stockton 13 

Colorado 
KKTV Colorado 

Springs II 
KRDO -TV Colorado 

KBTV Denver 
I9 

KLZ -TV Denver 7 
KOA -TV Denver 4 
KRMA -TV Denver 6 
KTVR Denver 2 
KREX -TV Grand 

Junction 5 
KREY -TV Montrose 10 
KCSJ -TV Pueblo 5 

Connecticut 
WICC -TV Bridgeport 43 
WHCT Hartford 18 
WTICTV Hartford 3 
WNBC New Britain - 

Hartford 30 
WNHC -TV New Haven - 

Hartford 8 
WATR -TV Waterbury 53 

106 

Compiled by MURIEL I. SCHILLER 

District of Columbia WPTA Fort Wayne 
W MAL -TV Wa :h,ngton 7 WFBM -TV Indianapolis 
WRC -TV Washington 4 WISH -TV Indianapolis 
WTOP -TV Washington 9 WLWI Indianapolis 
WTTG Washington 5 WFAM -TV Lafayette 

WLBC -TV Muncie 
Florida WNDU -TV South Bend 
W ESH -TV Daytona Beach.... 2 WSBT -TV South Bend 
WINK -TV Fort Myers 11 WTH I -TV Terre Haute 
WFGA -TV Jacksonville 12 
WJCT Jacksonville 7 Iowa 
WJXT Jacksonville 4 W01 -TV Ames- 
WC KT Miami 7 Des Moines 
W PST -TV Miami 10 KCRG -TV Cedar Rapids 
WTHS -TV Miami 2 WMT -TV Cedar Rapids 
WTVI Miami 4 WOC -TV Davenport 
WDBO -TV Orlando 6 KRNTTV Des Moines 
W LOF -TV Orlando 9 WHO -TV Des Moines 
WPTV Palm Beach 5 KOTV Fort Dodge 
WJDM Panama City 7 KGLO -TV Mason City 
WEAR -TV Pensacola 3 KTIV Sioux City 
WSUN -TV St. Petersburg- KVTV Sioux City 

Tampa 38 KWWL -TV Waterloo 
WEDU Tampa -St. Peters- 

burg 3 Kansas 
WFLA -TV Tampa- KTVC Ensign 

St. Petersburg.. 8 KW GB -TV Goodland WTVT Tampa- KCKT Great Bend St. Petersburg.. 13 KAYS -TV Hays WEAT -TV W. Palm Beach.. 12 KTVH Hutchinson 
KOAM -TV Pittsburg- 

Georgia Joplin (Mo.) 
WALB -TV Albany 10 WIBW -TV Topeka 
WAGA -TV Atlanta 5 KAKE -TV Wichita 
WETV Atlanta 30 KARD -TV Wichita 
WLW -A Atlanta II 
WSB -TV Atlanta 2 Kentucky WJBF Augusta 6 W KYT Lexington WRDW -TV Augusta 12 WLEX -TV Lexington WRBL -TV Columbus 4 WAVE -TV Louisville WTVM Columbus 28 WFPK-TV Louisville WMAZ -TV Macon 13 WHAS -TV Louisville WSAV -TV Savannah 3 WPSD Paducah WTOC -TV Savannah II 
WCTV Thomasville - Louisiana Tallahassee 6 

KALB -TV Alexandria 
WAFB -TV Baton Rouge Guam WBRZ Baton Rouge KUAM -TV Agana 8 KLFY -TV Lafayette 
KPLC -TV Lake Charles Hawaii KTAG -TV Lake Charles 

KHBC -TV Hilo 9 KLSE Monroe 
KGMB -TV Honolulu 9 KNOE -TV Monroe 
KHVH -TV Honolulu 4 WDSU -TV New Orleans 
KONA Honolulu 2 WJMR -TV New Orleans 
KALA -TV Wailuku 8 WWL -TV New Orleans 
KMAU Wailuku 3 WYES New Orleans 
KM VI-TV Wailuku 12 KSLA -TV Shreveport 

KTBS -TV Shreveport 
Idaho 
KB01 -TV Boise 2 Maine KI DO -TV Boise 7 WABI -TV Bangor KID -TV Idaho Falls 3 

WLBZ -TV Bangor KLEW-TV Lewiston 3 
KLIX-TV Twin Falls II WMTW -TV Poland Spring 

WCSH -TV Portland 

Illinois 
WCIA Champaign 
WILL -TV Champaign - 

Urbana 
WBBM -TV Chicago 
WBKB Chicago 
WGN -TV Chicago 
WNBQ Chicago 
WTTW Chicago 
W DAN -TV Danville 
WTVP Decatur 
WSIL -TV Harrisburg 
WEEQ -TV La Salle 
WEEK -TV Peoria 
WMBD-TV Peoria 
W TV Peoria 
WGEM -TV Quincy -Hannibal 

(Mo.) 
WREX -TV Rockford 
WTVO Rockford 
WHBF -TV Rock Island 
WIGS Springfield 

W GAN -TV Portland 
WAGM -TV Presque Isle....._ 

3 

Maryland 
12 WBAL -TV Baltimore 
2 Wli -TV Baltimore 
7 WMAR -TV Baltimore 
0 WBOC -TV Salisbury 
5 

II 

17 
Massachusetts 
WCDC Adams 

3 W BZ -TV Boston 
35 WGBH -TV Boston 
43 W NAC -TV Boston 
31 WRLP Greenflald 
19 WHYN -TV Springfl -Id- 

Holyoke 
10 WW LP Springfield 
13 
39 

4 
20 

Michigan 
W NEM -TV Bay City- Flint- 

Saginaw 
WWTV Cadillac 

Indiana WJBK -TV Detroit 
WTTV Bloomington- WTVS Detroit 

Indianapolis .... 4 WWJ -TV Detroit 
WSJV Elkhart- WXYZ -TV Detroit 

South Bend 28 WIRT Flint 
WEHT Evansville 50 WOOD -TV Grand Rapids - 
WFIE-TV Evansvi le 14 Kalamazoo 
WTVW Evansville 7 WIRN Ironwood 
WANE -TV Fort Wayne 15 WKZO -TV Kalamazoo 
WKJG -TV Fort Wayne..._ 33 WJIM -TV Lansing -Flint 

21 
6 
8 

13 
59 
49 
16 
22 
10 

5 
9 
2 
6 
8 

13 
21 
3 
4 
9 
7 

6 
10 

2 
7 

12 

7 
13 
10 
3 

27 
18 
3 

15 
Il 

6 

5 
P8 

2 
10 
7 

25 
13 
8 
6 

20 
4 
8 

12 
3 

5 

2 
8 
6 

13 
8 

11 
13 
2 

16 

19 
4 
2 
7 

32 

40 
22 

5 
13 
2 

56 
4 
7 

12 

8 
12 
3 
6 

WDMJ -TV Marqurlt. 6 
WILX -TV Onondaga 10 
WKNX -TV Saginaw- 

Bay City 57 
WPBN -TV Traverse City 7 

Minnesota 
KCMT Alexandria 7 
KMMT Austin _.. 6 
K DAL-TV Duluth- 

Superior ___ ...... 3 
WDSM -TV Duluth- 

Superior _... 6 
KEYC -TV Mankato 12 
WCCO -TV Minneapolis- 

St. Paul 4 
WTCN -TV Minneapolis- 

St. Paul II 
KMSP Minneapolis- 

St. Paul 9 
KSTP -TV St. Paul- 

Minneapolis 5 
KTCA -TV St. Paul 

Minneapolis 2 
KROC -TV Rochester 10 

Mississippi 
WCBI -TV Columbus 4 
WDAM -TV Hattiesburg 9 
WJTV Jackson 12 
WLBT Jackson 3 
WTO K -TV Meridian 11 

Missouri 
KFVS -TV Cape Girardeau 12 
KOMU -TV Columbia 8 
KHQA -TV Hannibal- 

Quincy (III.) 7 
KRCG Jefferson City 13 
KODE -TV Joplin I2 
KCMO -TV Kansas City 5 
KMBC -TV Kansas City 9 
WDAF -TV Kansas City 4 
KTVO Kirksville- 

Ottumwa (Ia.) 3 
KFEQ -TV St. Joseph 2 
KMO St. Louis 9 

St. Louis 4 
K 
KSD-T 

St. Louis 2 
KTVI VI St. Louis 2 
KTTS TV Sedalia n6 
KYTV Spring field 13 
KYTV Springfield ....... _ 3 

Montana 
KGHL -TV Billings 8 
KOOK -TV Billings 2 
KXLF -TV Butte 4 
KXGN -TV Glend.ve 5 
KFBB -TV Great Falls 5 
KRTV Great Falls 3 
KXLJ -TV Helena 12 
KULR lispe:l 9 

Missoula 0-TV Missoula 13 

Nebraska 
I(HAS-TV Hastings 5 
KDUH -TV Hay Springs 4 
KHPL -TV Hayes Center 6 
KHOL -TV Kearney- 

Holdrge 13 
KOLN -TV Linea n 10 
KUUN -TV Linco.n 12 
I(ETV Omaha 7 
KMTV Omaha 3 
WOw -TV Omaha 6 
I(STF Scottsbluff ICI 

Nevada 
KLRJ -TV Henderson - 

I(LAS-TV L sasV gass 8 
KSHO -TV Las Vegas 13 
KOLO -TV Reno 8 

New Hampshire 
W fit UR -TV Manchester _ 9 

New Jersey 
WNTA -TV Newark -New 

York (N.Y.) 13 

New Mexico 
KGGM -TV Albuquerque ._ 13 
KNME -TV Albuquerque .. _ 5 
KOAT -TV Albuquerque ..._ 7 
KOBTV Albuquerque .._ 4 

NAVE-TV Carlsbad ..__._..._.. 6 
KICA -TV Clovis ._. .... _._...... 12 
KSWS -TV Roswell 8 

New York 
W -TEN Albany 10 
WTRI Albany-Schenee- 

tady -Troy 35 
WNBF -TV Binghamton 12 
WINR -TV Binghamton 40 
WREN -TV Buffalo 4 
WGR -TV Buffalo 2 
WCNYTV Carthage - 

Watertown 7 
WSYE -TV Elmira 18 
WABC -TV New York 7 
WCRS -TV New York 2 
WNEW -TV New York 5 
WOR -TV New York 9 WPIX New York Ii 
WRCA -TV New York 4 
WPTZ Plattsburg 5 
WHEC -TV Rochester 10 
WROC -TV Rochester 5 
WVET - IN Rochester 10 
WRGB Schenectady 6 
WHEN -TV Syracuse 8 
WSYR -TV Syracuse 3 
WKTV Utica 13 

North Carolina 
WISE -TV Asheville 62 
WLOS -TV Asheville 13 
WUNC -TV Chapel Hill 4 
WBTV Charlotte 3 
WSOC -TV Charlotte 9 
WTVD Durham - 

Raleigh 11 
WFMY -TV Greensboro 2 
WNCT Greenville 9 
WRALTV Raleigh- 

Durham 5 
WITN Washington 7 
WECT Wilmington 6 
WSJ S -TV Winston -Salem .._ 12 

North Dakota 
KBMR -TV Bismarck 12 
KFYR -TV Bismarck 5 
KDIX -TV Dickinson 2 
WDAY -TV Fargo 6 
KNOX -TV Grand Forks 10 
KMOT Minot 10 
KXMC -TV Minot 13 
KXJB -TV Valley City 4 
KUMV -TV Williston 8 

Ohio 
R -TV Akron r n 49 

WAK Cincinnati 48 
WCPO -TV Cincinnati 8 
WKRCTV Cincinnati IS 
WLWT Cincinnati 5 
KYW -7V Cleveland 3 
WEWS Cleveland 5 
WJW -TV Cleveland a 
WONS -TV Columbus 10 
WLW -C Columbus 4 
WOSU -TV Columbus 34 
WTVN -TV Columbus 6 
WH10 -TV Dayton 7 
WLW -D Dayton 2 
WIMA -TV Lima 35 
WSTV -TV Steubenville - 

Wheeling 

WSPD-TV Toledo 
a) 

13 
9 

W FMJ -TV Youngstown 21 
WKBN -TV Youngstown 27 
W KST -TV Youngstown 45 
WHIZ -TV Zanesville 18 

Oklahoma 
KTEN Ada IO 
KVSO -TV Ardmore 12 
KOCO ECi Oklahoma 

KETA Oklahoma City 13 
KW TV Oklahoma City 9 
W KY -TV Oklahoma City 4 
KOTV Tulsa 6 
KTUL -TV Tulsa 8 
KV00 -TV Tulsa 2 

Oregon 
KOAC -TV Corvallis 7 
KVAL -TV Eugene 13 
KOTI Klamath Falls 2 
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TELEVISION 

411. 

KBES -TV Medford 
KGW -TV Portland 
KOIN -TV Portland 
KPTV Portland 
KPIC Roseburg 

Pennsylvania 
WFBG -TV Altoona 
WICU -TV Erie 
WSEE Erie 
WHP -TV Harrisburg 
WTPA Harrisburg 
WARD -TV Johnstown 
WJAC -TV Johnstown 
W GAL -TV Lancaster 
WLV H -TV Lebanon 
WBPZ -TV Lock Havm 
W KST -TV New Castle- 

Youngstown (O.) 
WCAU -TV Philadelphia 
WFIL -TV Philadelphia 
WHYY -TV Philadelphia 
WRCV -TV Philadelphia 
KDKA -TV Pittsburgh 
WIIC Pittsburgh 
WQED Pittsburgh 
WTAE Pittsburgh 
WDAU -TV Scranton 
W NEP Scranton -Wilkes 

Bane 
W BRE -TV Wilkes -Barre 
WSBA -TV York 

Puerto Rico 
WORA -TV Mayaguez 
W RIK -TV Ponce 
W SUR -TV Ponce 
WAPA -TV San Juan 
W IPR -TV San Juan 
WKAQ -TV San Juan 

Rhode Island 
WJAR -TV Providence 
WPRO -TV Providence 

South Carolina 
W AIM -TV Anderson 
WCSC -TV Charleston 
WUSN -TV Charleston 
WIS -TV Columbia 
W NOK -TV Columbia 
WBTW Florence 
WFBCTV Greenville 
WSPA -TV Spartanburg 

South Dakota 
KDLO -TV Florence 
KOTA -TV Rapid City 
KGSD -TV Rapid City 
KPLO -TV Reliance 
KELO -TV Sioux Falls 

Tennessee 
WDEF -TV Chattanooga 
WRGP -TV Chattanooga 
WTVC Chattanooga 
WDXI -TV Jackson 
WJHL -TV Johnson City 
WATE -TV Knoxville 
W BIR -TV Knoxville 
WTVK Knoxville 
W HBQ -TV Memphis 
W KNO -TV Memphis 
WMCT Memphis 
WREC -TV Memphis 
W LAC -TV Nashville 
WSIX -TV Nashville 
WSM -TV Nashville 

T Texas 
T has Abilene 
KFDA -TV Amarillo 
KGNC -TV Amarillo 
KVII Amarillo 
KTBC -TV Austin 
KFDM -TV Beaumont 
KEDY -TV Big, Spring 
KBTX Bryan 
KRIS -TV Corpus Christi 
KZTV Corpus Christi 
KRLD -TV Dallas 
WFAA -TV Dallas 
KELP -TV El Paso 
KROD -TV El Paso 

5 
8 
6 

12 
4 

10 
12 
35 
55 
27 
56 

6 
8 

15 
32 

45 
LO 

6 
35 

3 
2 

II 
13 
4 

22 

16 
28 
43 

5 
7 
9 
4 
6 
2 

10 
12 

40 
5 
2 

10 
67 
8 
4 
7 

3 
3 
7 
6 
11 

12 
3 
9 
7 

II 
6 

10 
26 
13 
IO 
5 
3 
5 
8 
4 

9 
10 
4 
7 
7 
6 
4 
3 
6 

10 
4 
8 

13 
4 

KTSM -TV El Paso 9 
KFJZ -TV Fort Worth 11 

WBAP -TV Fort Worth 5 
KGBT -TV Harlingen 4 
KGUL -TV Houston __.. II 
KPRCTV Houston 2 
KTRK -TV Houston 13 
KU HT Houston 8 
KHAD -TV Laredo 8 
KCBD -TV Lubbock II 
KDUB -TV Lubbock 13 
KTRE -TV Lufkin 9 
KMID -TV Midland 2 
KTES Nacogdoches 19 

KOSA -TV Odessa 7 
KPAC -TV Port Arthur - 

Bsaumont 4 
KCTV San Angelo 8 
KCOR -TV San Antonio 41 
KENS -TV San Antonio 5. 

KONO -TV San Antonio 12 
WOAI -TV San Antonio 4 
KPAR -TV Sweetwater- 

Abilene 12 

KCEN -TV Temple 6 

KCMC -TV Texarkana 6 
KLTV Tyler- 

Longview 7 

KWTX -TV Waco 10 

KRGV -TV Weslaco 5 

KFDX -TV Wichita Falls 3 

KSYD Wichita Falls 6 

Utah 
KSL -TV Salt Lake City 5 

KTVT Salt Lake City 4 
KUED Salt Lake City 7 

I(UTV Salt Lake City 2 

Vermont 
WCAX -TV Burlington 3 

Virginia 
WCYB -TV Bristol 5 

WVEC -TV Hampton- 
Norfolk 15 

WSVA -TV Harrisonburg 3 
WLV A -TV Lynchburg 13 
WTAR -TV Norfolk 3 

WTOV -TV Norfolk 27 
WXEX -TV Petersburg- 

Richmond 8 
WAVY -TV Portsmouth- 

trfoh 10 Norfolk 
WRVA -TV Richmond 12 

WTVR Richmond 6 

WDBI Roanoke 7 

WSLS -TV Roanoke 10 

Washington 
KVOS -TV Bellingham 12 
KBAS -TV Ephrata 16 
KTRX Kennewick- Pasco 31 
KEPR -TV Pasco- Kennewick- 

Richland 19 
KCTS Seattle 9 
KING -TV Seattle 5 
KIRO -TV Seattle 7 
KOMO -TV Seattle 4 
KHQ -TV Spokane 6 
KREM -TV Spokane 2 
KXLY -TV Spokane 4 
KTVW Tacoma 13 
KTNT -TV Tacoma , II 
KIMA -TV Yakima 29 

West Virginia 
WHIS -TV Bluefield 6 
WCHS -TV Charleston 8 
WBOY -TV Clarksburg 12 
WHTN -TV Huntington 13 
WSAZ -TV Huntington 3 
WOAY -TV Oak Hill 4 
WTAP Parkersburg 15 

WTRF -TV Wheeling 7 

Wisconsin 
WEAU -TV Eau Claire 13 
WBAY -TV Green Bay 2 
WFRV -TV Green Bay 5 
WKBT La Crosse 8 
WHA -TV Madison 21 
WISC -TV Madison 3 
WKOW -TV Madison 27 
WMTV Madison 33 
WMBV -TV Marinette- 

Green Bay II 

WISN -TV Milwaukee 12 
WTMJ -TV Milwaukee 4 
WXIX Milwaukee 18 
WSAU -TV Wausau 7 
WITI -TV Whitefish Bay. 

Milwaukee 6 

Wyoming 
KSPR -TV Casper 6 
KTWO -TV Casper 2 
KFBC -TV Cheyenne 5 
KWRB -TV Riverton IO 

Canada 
CHCT -TV Calgary, Alta. 2 
CF RN-TV Edmonton, Alta 3 
CJLH -TV Lethbridge, A :ta 7 
CHAT -TV Medicine Hat, 

Alta. 6 
CHCA -TV Red Deer, Alta 6 
CFCR -TV Kamloops. B.0 4 
CH BC-TV Kelowna, B.0 2 
CH BC-TV -1 Penticton, B.C 13 
CBUT Vancouver, B.C 2 
CHBC -TV -2 Vernon. B.C. 7 
CHEK -TV Victoria, B.C 6 
CFLA -TV Goose Bay. 

Labrador ._. 8 
CKX -TV Brandon. Man 5 
CBWT Winnipeg. Man 3 
CKCWTV Moncton. N.B.__ 2 
CHSJ -TV St. John. N.B 4 
CJOX -TV Argentia Nfld IO 
CFSN -TV Stephenville, 

CJON -TV 
Nfld. 8 

CBHT 
Ht. Nfld 6 

CJCB -TV 
S 
Sydney. 

N.S 3 

CKVR -TV 
N.S. 4 

Barrie, Ont. 3 
CFCL -TV -2 Elk Lake, Ont 2 
CHCH -TV Hamilton. Ont 11 
CFCLTV -I Kapuskasing. Ont 3 
CKWS -TV Kingston, Ont II 
CKCO -TV Kitchener, Ont 13 
CFPL -TV London, Ont. 10 
CKGN -TV North Bay. Ont 10 
CBOFT Ottawa. Ont 9 
CBOT Ottawa, Ont 4 
CH EX -TV Peterborough, 

Ont. 12 
CFPA -TV Port Arthur, Ont 2 
CJIC -TV Sault Ste. Marie, 

Ont. 2 
CKSO -TV Sudbury, Ont 5 
CFCL -TV Timmins, Ont 6 
CBLT Toronto, Ont. 6 
CKLW -TV Windsor. Ont 9 
CKNX -TV Wingham, Ont 8 
CFCY -TV Charlottetown, 

P.E.I. ....... 13 
Cl ES -TV -I Estcourt, Que. 70 
CKRS -TV Jonquiere, Que 12 
CKBL -TV Matane. Que 9 
CBFT Montreal, Que 2 
CBMT Montreal, Que 6 
CFCM -TV Quebec City, Que 4 
CKM I -TV Quebec City, Que 5 
CJBR -TV Rimouski. Que 3 
CHLT-TV Sherbrooke, Que 7 
CKTM -TV Trois Rivieres, 

Que. 13 

CKCK -TV Regina. Sask 2 
CF QC-TV Saskatoon, Sask 8 
CKOS -TV Yorkton, Sask 3 

Mexico 
XERA -TV Chihuahua. 

Chihuahua Il 
XEJ -TV Juarez, 

Chihuahua 5 
XEM -TV Mexicali, Baia 

California 3 
XEW -TV Mexico City, D.F. 2 
XHGC-TV Mexico City. D.F. 5 
XHTV Mexico City, D.F. 4 
XHNL -TV M 

Nuevo Leon 10 
XEQ -TV Paso de Cortes 

(Altzomoni) 9 
XEX -TV Paso de Cortes 

(Altzomoni) 7 
XEZ -TV Queretaro, 

Queretaro 3 
XETV Tijuana, Baja 

California 6 
END 

can your present 
test equipment 
check this 
capacitor 
in circuit? 

Aebt/av,: 
Aerovox Model 91 

LC'CHECKER 
will do this and much more! 

Yes, the Aerovox LC- Checker will 
check the above and similar capaci- 
tors regardless of the parallel circuitry 
and without disconnecting them from 
the circuit. You can quickly and accu- 
rately locate defective units without 
performing the time consuming task 
of unsoldering and resoldering com- 
ponents. If your present test equip- 
ment cannot match this perform- 
ance, then you need an Aerovox 
LC- Checker. 

This versatile instrument also tests 
for capacitor leakage, determines res- 
onant frequency of tuned circuits, 
checks inductance and performs 
many other service -important func- 
tions all for the low price of $69.95. 

SEE IT...TRY IT...BUY IT TODAY... 

at your local Aerovox Parts Distributor. 
Write for free literature and address of 
your nearest distributor., 

AEROVOX CORPORATION 

D I S T R I B U T O R D I V I S I O N 

NEW BEDFORD MASSACHUSETTS 
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TV 

REMOTE... . . .VOLUME CONTROL 

Flower pot is mod- 
ified by drilling a 
hole in its side and 

bottom. 

The completed 
remote volume 

control. 

NOT so long ago Reader's Digest 
published a story about an 
advertising executive who placed 
on the market a gadget, appro- 

priately called Blab -off, to cut off 
objectionable television commercial ad- 
vertising. This little gadget is nothing 
more than a switch mounted in a suit- 
able container, a two -pair flexible cable 
with a simple arrangement for connect- 
ing into the television set and instruc- 
tions explaining how anyone may at- 
tach the device to the set. (The ad man 
even pointed out that anyone with a 
little knowledge of electronic circuitry 
could buy the few parts himself and 
make up and attach such a gadget.) 
All it does is open the loudspeaker 
voice -coil circuit when the offensive 
commercial begins and close it again 
when the blabbing ceases. 

For a number of years I have tried 
various devices to eliminate obnoxious 
listening of any sort from a television 
program -a simple switch working like 
Blab -off and more complicated devices, 
some using photoelectric cells. All were 
useful and worth the time and effort 
put forth in their construction. How- 
ever, they were all strictly of the on 
off type. 

Television stations at times seem to 
regard the audio portion of their trans- 
mission of secondary importance. On 
variety shows the viewer may have the 
sound level adjusted for comfortable 
listening volume on skits and other 
speaking portions of the show, only to 
have, a little later in the program, 
musical selections and vocal offerings 
blaring forth from the loudspeaker. 
Also, some commercial advertising is 
not offensive in itself but is shouted at 
the viewer at an annoyingly high level 

Extremely simple device makes 

for comfortable listening 

By HAROLD REED 

not in conformity with the sound level 
of the rest of the program. Therefore, 
I felt the need for more than just an 
on off device. 

A simple gadget for this purpose is 
shown in the diagrams. It not only 
cuts the sound on and off but provides 
volume control from the viewing posi- 
tion. 

A constant -impedance variable -L or 
T attenuator is used. These pads are 
available in impedances of 6, 8 and 15 
ohms. Most loudspeaker voice coils 
have an impedance somewhere between 
6 and 15 ohms; wiring diagrams of the 
pad are supplied with each of these 
controls. 

An ordinary rheostat or potentiom- 
eter is not satisfactory for this purpose. 
As the resistance of a common control 
of this type is increased the mismatch 
between the output transformer and the 
voice coil also increases, resulting in 
severe sound distortion. The L or T 
pad holds the impedance match approx- 
imately constant between the output 
transformer and voice coil, regardless 
of the attenuation inserted in the cir- 
cuit. 

oUf Wf TRANS 

MALLORY L6 

L-PAD 

5PKR 

T -PAD SW 

Hookup for the L- and T -pad circuit. 

The control and switch of this device 
can be mounted in any suitable small 
container. The one shown (see photos) 
is a small, attractive, plastic flower pot, 
used in an inverted position. After the 
parts and cable are attached, the pot's 
water tray (saucer) is also turned up- 
side down and cemented on what was 
originally the top of the pot. A piece 
of felt may be cemented to this new 
bottom to prevent scratching the furni- 
ture. This provides a handy mounting 
which can be set on a table or placed 
in the lap of the viewer. It does not 
upset easily because of its wide bottom. 

A very light, flexible cable, 10 feet 
or more in length, connects the unit to 
the television receiver. When not in 
use it is coiled and hung on a hook 
screwed into the back of the TV cab- 
inet. The gadget itself may be left 
hanging on the back of the TV receiver 
or set on top of the cabinet. 

When the television set is turned on, 
the remote volume control is placed in 
the extreme clockwise position. With 
the knob in this position attenuation 
is minimum. The TV set volume control 
is adjusted so the sound is somewhat 
louder than desired. Further adjust- 
ments of sound level are then made 
from the viewing position. If desired, 
the sound may be cut off completely - 
without disturbing the volume level 
setting -with the onoff switch. 

This little gadget could not be in- 
stalled easily by persons unfamiliar 
with radio and TV circuits, but is 
simple for the experimenter to build 
and connect. It will provide great 
satisfaction to the constructor when 
distasteful babblings start pouring from 
his television loudspeaker. END 
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Simply by checking 
all the tubes in the TV set with K'DYM7 -Qp /K 

?A'N INCREASE YOUR INCOME 

FAST AND ACCURATE 

Tests complete set in minutes 
Wins customer's confidence 
Saves costly call -backs 
Sells more tubes on- the -spot 
Avoids substitution testing 
Makes more money every day 

ACTUAL EXPERIENCE SHOWS 
TV SERVKEMEN AVERAGE 

2 extra tube sales 
PER CALL 

5 calls per clay in 

5 days equal $50 

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE 
Thousands of technicians are doing a better se ~vicing 
jc b and are making more money today with the famous 
B&K DYNA -QUIK. Completely tests each :ube in 
seconds, with laboratory accuracy, in home or shop. 
Measures true dynamic mutual conductance. Shows tube 
ccndition on "Good -Bad" scale and in micromhas. No 
multiple switching or roll chart. Quickly detects weak, 
st ort -life, or inoperative tubes. Shows customer the true 
ccndition and life- expectancy of tubes in the se sells 
more tube replacements per call. Assures customer 
satisfaction and protects the service guarantee. 

MODEL 675 

t0 $è 

w% %a 0 ® 

® sto 

® qt. 46 ® ® 
qb 

Model 650 DYNA -QUIK 
Fastest, Most Complete, Portable 

TUBE AND TRANSISTOR TESTER 
Checks over 99% of the tubes most widely used in television 
receivers, plus popular home and portable radio tubes. lests 
over 500 tube types. Lists over 125 most commonly used tube 
types, with settings, on socket panels for maximum operating 
speed. Complete listing in fast telephone -index type selertor. 
Tests each section of multiple tubes separately for Gm, 
Shorts, Grid Emission, and Life. Tests each tube for Gas Content. 
Provides instantaneous Heater Continuity check. Includes 16 
spare sockets and sufficient filament voltages for future new 
tube types. Transistor Section checks junction, point contact and 
barrier transistors, germanium and silicon 
diodes, selenium and silicon rectifiers. Net, $169L 

JANUARY, 1959 

Model 675 AUTOMATIC 
Simplified, Portable, DYNA -QUIK 

TUBE AND TRANSISTOR TESTER 
With only 60 indexed Jhenolic Dyna -Cards, rou can test over 
500 tube typas. Dyna -Card automaß. :ally sels socket connec- 
tions fer quick, accurate tube test. Checks over 99% of the 
tubes most widely used in television receives, plus populo- 
home and portable rcdio tubes. Easily kept up -to -date 137 

adding new ?sema- Cards. Tests each section of multiple 
tubes separately for Gm, Shoats, Grid Emission, and Life. Test: 
each be for _Sas Content and Grid Emissic simultaneously 
with Shirt Check. Provides instantaneous Heater Continuity test. 
Transistor Secion che:ks junction, point contact, and barrier 
transistors, germanium and silicon diodes, 
selenium and s1 con recifiers. Net, $169?.? 

Manufactu-ers of -ube Testers, Cathode Rejuvenator Tester, 
Televssion Analyst, Dyna -S_an, Transistor Tester, 

and other specialized instruments. 

See your MK Distributor or 
Send now for Bulletin ÁP12- E 

B & K_ MAN 
3726 N. So.thport 

Canada: Atlas Podio C. 
Export: Empire Exporters, 

FACTURING CO. 
ve. Chicago 13, Illinois 

p., 50 Wingcld, Toror'o 10, Ont. 
458BrJadWav,Newiork13,U.S.A. 
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TV. Seri-vice 
Amok = 

E- 
TA" r 111IIIIIIIII 

JIIIIIk Mk- 
:4 

= - - 71IIII F 
conducted by 

ROBERT G. MIDDLETON 
TELEVISION CONSULTANT 

COLOR TV receiver waveforms 
have frequency components 
ranging from 30 cycles to 3.58 
mc or sometimes to 4.5 mc. For 

example, the chroma waveform shown 
in Fig. 1 has fundamental frequencies 
of 15,750 cycles and 3.58 mc. 

To avoid distorting chroma wave- 
forms, the scope attenuator must pass 
all waveform frequencies equally, at 

Fig. 1.- Typical chroma waveform has 
frequencies from 15,750 cycles to 

3.58 mc. 
any attenuator setting. This does not 
occur in old -style scopes nor in some of 
the low- priced modern ones. 

Using a simple high- resistance po- 
tentiometer as an attenuator, as illus- 
trated in Fig. 2, causes distortion. 
Stray capacitances C., and Cy, vary the 
high- frequency response as the at- 
tenuator arm is moved. This distorts a 
chroma waveform differently at each 
setting of the potentiometer. 

To avoid frequency distortion in a 
simple potentiometer type attenuator, 
a low- resistance pot must be used - 
2,000 or 3,000 ohms. However, such a 
low input impedance loads down many 
receiver circuits and is undesirable. 

For this reason a high- impedance 
attenuator which does not cause fre- 
quency distortion is used. It is arranged 
as in Fig. 3. A step configuration is 
used. When output is taken between 
Rl and R2, trimmer C is used to bal- 
ance the effect of stray capacitance C.. 
Accordingly, all frequencies in the 

VERT INPUT 

I MEG 
TOSI 

TO VERT AMPL 

T 's2 1 
Fig. 2-A 1- megohm pot is a poor 
attenuator for a scope used in color -TV 
service. High -frequency response varies 
greauy at atnerent uuenuawr settings. 

waveform are passed equally to the 
vertical amplifier. 

If C. is very small, R2 must be 
shunted by a fixed capacitor (50 or 100 
µµf) to bring trimmer C within range. 
This is a frequency -balanced system 
when the time constants R1C and R2C, 
are made equal. 

Most scopes provide several steps of 
input attenuation so a. wide range of 
operating voltages can be tested with- 
out overloading the scope amplifier. For 
example, a simple step attenuator used 
in a typical wide -band scope is shown 
in Fig. 4. It has three decimal steps. 
Adjusting trimmer Cl balances the 
divider on the x 10 step. Trimmer C2 
balances the divider on the x 100 step. 

Trimmer capacitors in step attenu- 
ators are conveniently adjusted on the 
basis of high- and low- frequency 
square -wave patterns. They are ad- 
justed for equal screen deflection at 
high and low frequencies, without ap- 

VERT INPUT 

R2 *Cs 
1 

Fig. 3 -A step divider can use high 
resistance, and causes no frequency dis- 
tortion when trimmer C is correctly 

adjusted. 
preciable tilt or curvature in a re- 
produced square wave. 

Video puzzler 
I have just repaired an Admiral 

2121 with no sound or video. I found 
the tubes OK from the tuner to the pic- 
ture detector. Then I suspected that 
there was a bad tube in the video cir- 
cuit and also one in the sound circuit. 
The 6AC7 video amplifier was dead. 
Upon replacing it, both sound and video 
came in. Since sound takeoff is ahead 
of the picture detector, how could a 
dead video amplifier kill the sound? I 
find the same grid voltage on the sound 
if, with or without the 6AC7 in its 
socket. Can you figure this one out? - 
S. G., Elm Grove, W. Va. 

This is a direct -coupled receiver, with 
no do restorer. The agc keyer tube re- 

TO VERT AMPL 

ceives its supply voltages from a branch 
of the direct -coupled video amplifier 
circuit. Pulling the video amplifier tube 
changes the do distribution. This 
changes the operating point of the 
keyer tube, and doubtlessly the change 
in agc bias makes the if amplifier in- 
operative. This accounts for the stop- 
page of sound when the 6AC7 is pulled. 

Hot chassis 

A Raytheon 2403A has a hot chassis, 
with frequent failure of the 25CD6 and 
12AX4. What do you recommend? - 
O. B., Flint, Mich. 

A Surgistor will limit the starting 
current of the series heater string and 
lengthen the tube life. The hot chassis 
can be "cooled" only by converting to 
a transformer power supply. 

Color conversion 
I would like to convert a Westing- 

house model H840CK15 to use a newer 
picture tube, such as the 21AXP22. The 
15GP22 in the set has gone gassy. 
Please advise me if this change is prac- 
tical.-G. S., Waverly, Pa. 

The 21AXP22 requires 5,000 volts 
more than the 15GP22 at the ultor. It 
also requires an electromagnetic con- 
vergence system. The electrical and 
mechanical changes required are so ex- 
tensive that we cannot recommend this 
conversion. Perhaps you can convince 
your customer to trade this receiver in 
on a large- screen color set. 

Decrease screen size 

What 24 -inch tube could be used in- 
stead of the 27 -inch picture tube in a 
CBS Columbia receiver? Are any 
changes required ? -A. L. R., Wor- 
cester, Mass. 

It is always helpful to have the model 
number of the receiver. However, this 
is a conversion which appears practical, 
requiring mechanical changes only. If 
you are using a 27AP4, this is an elec- 
trostatic -focus tube, of the round metal 
type. It could be replaced with a 24DP4, 
which is also a 90° tube, but of glass 
construction. Both operate OK at 18 to 
20 kv. The other 27 -inch tubes are 
magnetically focused, and a suitable re- 
placement would be a 24EP4, having 
an aluminized screen. Avoid the L type, 
which would require electrical changes. 

70° to 90° conversion 
A Fada 21C2 has a bad 21AP4 pic- 

ture tube. I wish to replace it with a 
21 -inch 90° tube or a 24 -inch tube. 
What circuit changes would be required 

Fig. 4--A 3 -step vertical attenuator as 
used in a typical wide -band scope for 

color -TV service. 
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* NEW TOWERS 
ROHN engineering presents new, dramatic 

tower lines for your consideration. Be sure 
to get complete catalog details on this as 
they are proving to be tremendous profit - 
makers! 

X- MORE DESIGNS 
Outstanding, well- engineered designs of va- 
rious types are available to suit your every 
requirement. 

A Completely Self -Supporting Tower to 130' 
in a Completely Different Design! 
This special self -supporting tower is con. 
structed by using 13 different tower sections 
of varying weight, size, structural strength 
and taper. Using all 13 sections gives a 
heavy -duty self -supporting 130 foot tower. 
However, the individual sections of this tow- 
er can be used in various combinations to 
build a tower to practically any height from 
130' on down, and of specific strength in or- 
der to handle the particular antenna that is 
to be placed on the tower. This means that 
you can have a ROHN tower exactly to meet 
your requirements. Shipping this tower is 
convenient and installation is simple. 

NO. 50 TOWER 

This tower is a special one utilizing sections 
of the "SS" tower and is suitable for instal- 
lations of guyed heights up to 450 feet. 

NO. 60 TOWER 

Special tower using above "SS" tower sec- 
tions and is suitable in guyed heights up to 
600 feet! 

ROHN LINE ALSO INCLUDES: 
NO. 40 TOWERS -the communications tower hav- 
ing a structural strength so as to be installed in 
guyed heights up to 300'... thousands are in use 
today for all types of communication and industrial 
uses. 

NO. 30 TOWER -similar to the above No. 40 tower 
but utilizing different design. 

-1 
I NO. 6 TOWER -the widely used tow- 

er with the "magic triangle" espe 
cially suitable for home television 
reception. 

r- 

I ROHN MANUFACTURING COMPANY 
l 116 Limestone, Bellevue 

Peoria, Illinois 
GENTLEMEN: Please send me the catalog and in 

l lormation on the following: 
l TV Towers Amateur Towers 

Communication Full line 
Towers of Rohn products 

NAME 

FIRM 

ADDRESS 

CITY STATE 

L_ MAIL THIS COUPON NOW! 
IANIIAPV I0S0 

P. T. TOWERS- package towers for 
easy shipping and storage. 

* COMPLETE SELECTION 
The ROHN tower line is now one of the 
largest (and growing larger daily) tower 
lines of its kind in the nation! By selling and 
servicing the ROHN line you capitalize on 
many fields and markets that others cannot 
possibly fulfill. 

* MORE SALES FEATURES 
ROHN towers and its full line of accessories 
offer more sales features and sooner than any- 
one else! Careful inspection always proves 
the superiority of ROHN towers. Why set- 
tle for less than the best? All ROHN prod- 
ucts have the finest of finishes too ... corn - 
pletely hot -dipped galvanized after fabrica- 
tion! 

X- BIGGER PROFITS 
It all adds up to the indisputable fact that 
ROHN towers make jobber, dealer, service- 
man and user mo,'e money. ROHN has the 
proof... ask to be shown! 

This general purpose 
communication tower 
with the zig -zag cross - 
bracing design is now 
available as a "fold- over" 
tower. Amateurs and oth- 
ers requiring a "fold- 
over" tower are invited 
to inspect this tower to 
see its superiority and its 
many advantages that it 
has to offer you. 

ROOF TOWERS -especially designed short height 
roof installations. 

TUBING -complete line. 

BASES -for practically every use. 
Also, guying and installation accessories of all types 
to give complete television, amateur or communica- 
tion towers. 

See your ROHN representative in your 
area, your distributor or contact: 

ROHN Manufacturing Company 
116 Limestone, Bellevue 

Peoria, Ill. Phone 4 -9156 
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for this replacement ? -C. J. D., Brook- 
lyn, N. Y. 

We suggest that either a 21ACP4 -A 
or a 21MP4 would be suitable. Both are 
90° tubes. It cannot be definitely stated 
whether your present sweep circuit will 
fully scan these tubes. A little more 
sweep power may be required. If so, 
a 90° yoke and matching flyback must 
also be installed. However, it is worth 
trying the present sweep circuit before 
increasing the sweep power. 

Unstable horizontal sweep 
Since replacing the flyback in a 

Crosley S11 -459 with a Ram X117, the 
horizontal sweep is unstable. The agc 
keying circuit is also inoperative. The 
video amplifier's plate voltage is 30% 
low, as is the 105 -volt B -line. Removing 
the 6V6 audio output tube kills the pic- 
ture. Any suggestions will be greatly 
appreciated. G. W., Niagara Falls, 
Ont. 

The keyer difficulty is probably due 
to incorrect polarity or voltage of the 
keying pulse, or possibly both. The 

i i i 

Numil bb 

Fig. 5 -Keyer pulses must have correct 
polarity and correct voltage: top -nega- 
tive -going pulses; bottom - positive - 

going pulses. 
pulses can be obtained in either positive 
or negative polarity, as shown in Fig. 
5. This is best checked with a scope. 
Since the required keyer voltage is not 
stated in the service data, it wou'd be 
helpful to check this against another 
receiver of the same type. Otherwise, it 
will be necessary to experiment with 
various keyer coils to obtain a pulse 
voltage in a suitable operating range. 

To determine whether the horizontal 
sweep is unstable because of poor agc 
action, you can use override bias for a 
test. Removing the audio output tube 
kills the picture because the tube oper- 
ates as a voltage divider in the B- 
supply system. Low plate voltage at the 
video amplifier is probably caused by 
operating the contrast control at its 
extreme position to compensate for the 
incorrect age action. 

Unavailable picture tube 
I am working on a Van Aire 14S1 TV 

112 

receiver which supposedly uses a 19BP4 
picture tube. This type is unavailable, 
and I would like to determine some 
other usable tube type. E. J. S., St. 
Louis, Mo. 

You can use a 19AP4 in place of a 
19BP4. Both are 60° tubes. No changes 
should be necessary. 

27- to 2I -inch screen 
I am interested in converting a Muntz 

2763A from a 27 -inch to a 21 -inch tube. 
Is this a practical change ? -W. A. S., 
Dearborn, Mich. 

We assume the problem is the cost of 
a replacement 27 -inch tube. It is quite 
practical to go from the 27 -inch tube 
to a 21. You could use either a 21AMP4 
or a 21ALP4. A 21ALP4 -B is some- 
what more expensive, but has an alumi- 
nized screen which gives a higher con- 
trast picture. 

Needs flyback replacement 
A Mirrortone A24C, chassis 9051, has 

a burned -out flyback transformer THC- 
10021. My local parts distributors are 
not able to supply a replacement. I will 
appreciate any help. J. G., Racine, 
Wis. 

The flyback originally used in this 
set was manufactured by Todd. No 
manufacturer to my knowledge makes 
a suitable replacement unit. The only 
alternative is to select some standard 
sweep circuit for the picture tube and 
rebuild the flyback section. We regret 
that no simple repair is possible. 

AM on TV channels 
An RCA 21- S -511N receiver is giving 

some trouble. It is in a home located 
three blocks from a local AM broadcast 
station. The AM signal is picked up on 
all channels. How can I remedy this 
situation ? -E. A. S., Decorah, Iowa 

First disconnect the lead -in. If the 
AM interference is still present, an rf 
filter must be installed at the receiver's 
power supply terminals. If this is in- 
sufficient, you may have to screen the 
interior of the cabinet and ground the 
screening. After any possible pickup 

by the line and chassis have been elimi- 
nated, reconnect the lead -in. If the in- 
terference is now evident, insert a high - 
pass filter at the tuner's antenna input. 

In severe cases, two or three filters 
can be hooked in series for greater AM 
rejection. If the tuner input is sub- 
stantially unbalanced, the lead -in will 
have a strong antenna effect. This can 
be eliminated by using shielded 300 - 
ohm line from the antenna to the re- 
ceiver. Finally, some antenna types are 
highly directive and can be beamed to 
minimize the field strength of the 
broadcast station. 

Fuse -resistor blows 
Recently I repaired a Zenith Z1817Z, 

chassis 15Z1, using a 6 -ohm 5 -watt 
fusible resistor. The fuse opens every 
few days. I have checked the filter, and 
B -plus voltages are OK. Can you sug- 
gest a cause and remedy for this 
trouble ? -M. G. L., Greensboro, N. C. 

The most usual cause of this trouble 
is a starting surge of current (caused 
by lower heater resistances when cold), 
inrush of current to the filters and de- 
couplers, as well as the forming current 
required by the electrolytics when the 
set has been standing idle. Of course, 
there may be an elusive intermittent 
short in the power supply system, but 
the first thing to try is a Surgistor in 
the line. It is now being used by RCA 
(in another form) on their late pro- 
duction. A Surgistor is a relay type 
protector which prevents more than 
rated current being drawn until the 
receiver has warmed up. This requires 
about 10 seconds. 

Tap the TV sound 
l'want to change the sound portion 

of an RCA 7S0TV1 from split sound to 
intercarrier. It will drive a high -fidelity 
amplifier. Where is the best place to tap 
the sound and the best circuit to use for 
least buzz and distortion? Thank you 
for this information. -L. B., New York, 
N. Y. 

Intercarrier sound takeoff should be 
made from the picture detector output 

How TV recorder -player described in editorial (page 33) 
might look while playing back a program. Clock in center 
top could be set to pick up a number of programs on 

desired channels, at specified times. 
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lead (input lead to the video amplifier). 
This avoids the possibility of inter - 
carrier buzz if the video amplifier 
should tend to overload. We would 
advise the use of an intercarrier sound 
circuit similar to those found in color 
TV receivers. This will give you top 
performance. An example is the sound 
channel used in the Sentinel 816C. 

Sound fades and blasts 
We are having trouble with the 

audio in a DuMont Travis. It is all 
right for a few minutes or sometimes 
long periods, but then fades or gets 
very loud. We have checked the tubes 
and parts, but have not been able to 
locate the trouble. -W. L. McB., Wild - 
rose, N. D. 

This is a type of trouble best handled 
by either signal tracing or signal in- 
jection. You can use a scope to check 
stage by stage back from the speaker, 
to find out where the trouble first ap- 
pears. In the higher- frequency circuits, 
a demodulator probe must be used in- 
stead of a low- capacitance probe. 

Ion trap and brightness 
In a Zenith 20J23, the ion -trap mag- 

net has to be readjusted as the bright- 
ness control is turned up. Any help on 
this problem will be appreciated. - 
H. L. DeW., Tiffin, Ohio. 

A 21 -inch picture tube operates at 
high second -anode voltage and the first 
anode is easily eroded by misadjustment 
of the ion trap. Erosion causes dis- 
tortion of the electron lens action in 
the picture tube. A new picture tube 
should clear up the difficulty. Be sure 
the ion trap is correctly adjusted as 
soon as the new picture tube is installed 
so the trouble does not recur. 

Poor contrast 
An Ai; line 05WG -3039B has very 

poor contrast. However, when the plate 
of the third if tube is touched, contrast 
improves to almost normal and remains 
good until the set is turned off and on 
again. I would appreciate any sug- 
gestions you can offer. -T. W. E. K., 
Hampton, Va. 

This is very evidently a case of re- 
generation and border, line oscillation 
in the third if stage. Use a good sweep 
and marker generator and align the if 
strip carefully. However, if this trouble 
is caused by component failure align- 
ment will not help and you should check 
the bypass and decoupling capacitors 
in the third if and detector stages for 
opens. 

Needs if transformers 
A Craftsman RC -200 with separate 

sound if's has come into the shop. The 
sound operates at 21.6 mc. I need re- 
placement sound -if transformers. Can 
you suggest a source ? -A. P., Portland, 
Ore. 

We suggest the use of Miller 6190 
and 6191 if transformers. Miller dis- 
criminator transformer 6192 matches 
these. You can obtain the units from 
any large parts jobber. END 

JANUARY, 1959 
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You turn a dial . . . and something wonderful happens! 
You're there . .. reliving the original performance, 

hearing the songs you love with a new 
brilliant clarity ... hearing the depth of life 

in each musical passage. Grommes 
Stereo is stereophonic reproduction at 

it's finest . . . superb fidelity 
with a new realistic depth ... 

bringing you truly, music 
that lives. 

- :. 

!!li. 
'.:"° 

Handsomely styled 
in gleaming gold and white 
set in a leatherette case 

You be the judge ... Your Grommes High Fidelity Dealer 
will be happy to demonstrate this exciting new line of 
Grommes Stereo Amplifiers. 

Send me full details 
on the new Grommes 

Stereo Line 

çrommes- Division of Precision Electronics Inc. 

Dept. RE -1 9101 King Street, Franklin Park, Illinois 

Name 

Street 

City. lone State 
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OUT FRONT all the way... 
in engineering styling 

performance price! 

ARKAY STEREO 
Hi -Fi KITS and PRE -WIRED 

e, 

Arkay CS -12 
12 Watt 

Stereo Pre -Amp 
and Amp 

Easy -to -build Kit $3 5 95 
Enjoy the latest in High Fidelity tisteninu- 
Stereophonic reproduction through the new 
ARKAY low -cost Stereo Pre -amp and Amp, 
Model CS -12. 12 watt Stereophonic and Mon- 
aural integrated power amplifier and pre -amp of 
advanced design. Selects and controls all Stereo 
or Monaural program material. Operates from 
any ceramic or crystal cartridge. high output 
tape decks, tuners and other auxiliary equip- 
ment. All inputs are of the dual variety for the 
rendering of full Stereo reproduction. 

SPECIFICATIONS 
Power output, 12 watts, peak power. 20 watts, 
frequency response. 1 db. 20- 20,000 cps. IM 
distortion. 4 to I: 60.7.000 cps 1.2° Impedance 
4, 8, 16 ohms. Input levels .3 V. for full output. 

ARKAY SPA -55 STEREO AMP 
Priced for everyone's budget, here at last Is a STEREO 
amp which is almost a must for every STEREO fan! 
Housing two identical 27', watt distortion -free amplifiers 
the SPA -55 is unsurpassed in quality and performance. 
The SPA -55 may be used as a STEREO amp. a 6i -amp. 
and as a 55 watt Monaural unit. 

Wired and tested $79.95 Easy -to -build kit $64.95 

SPA -35 35 watt $62.95 Easy -to -build kit $49.95 

ARKAY 
SP -6 STEREO 
CONTROL CENTER 
The SP -6 is a completely 
self powered sensitive dual 
pre -amp with dual inputs 
and outputs. Engineered to fit your requirements today. 
as well u tomorrow. the SP -6 provides unparalleled flex- 
ibility. Output of both amps is individually adjusted by 
one control, reverse position, hi to filters, etc. 
Wired and tested $62.95 $39,95 

SAVE! Easy -to -build kit 
Prices less cover -for panel mounting 

ARKAY 
ST-11 AM-FM 

4+0 STEREO TUNER V *, 
Here. for lhr first time, is 
an AM -FM STEREO Tuner 
within the reach of every 

audiophile. Unmatched by units costing twice the price. 
the ST -I I is two distinct receivers in one featuring 4 uV. 
for 20 db quieting. Variable AFC. Single front panel 
switch controls AM. F M or STEREO selection. 
Wired and tested $74.50 

SAVE! Easy -to -build kit $4995 

ARKAY 
SA -25 STEREO 
PRE -AMP PLUS 
ONE 25 WATT 

AMP 
Here is the finest dual channel preamp and amp on one 
precisely engineered and designed chassis . an econom- 
ical, practical way to convert to STEREO. When the SA- 
25 is attached to your present power amplifier it repro- 
duces two separate channels of sound for STEREO from 
tape, records. and AM -FM. One easy, inexpensive step 
brings you the realistic, breathtaking magic of STEREO 
-with Arkay's SA -25. 
Wired and tested $89.95 

SAVEI Easy -to -buld kit $59.95 

All prices 5% higher west of Mississippi. 
NOW AT YOUR LOCAL DEALER! 

FRE El 
Illustrated catalog with detailed 
specifications of Arkay Hi -FI 
Stereo. Radio and Test Equipment. 
Write today for your free copy. 

Dept RE -I 

120 CEDAR STREET NEW YORK 6 
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rkl El/VS 
INDUSTRY LEADERS MEET 

IN ANTI -FRAUD DRIVE 
More heat than light was generated 

at an industry -wide meeting of 100 
representatives of technicians' asso- 
ciations, TV manufacturers and dis- 
tributors in New York City with State 
Attorney General Louis J. Lefkowitz to 
map measures to "eliminate fraudulent 
practices" in TV servicing. 

Delegates at the stormy 2%-hour 
session agreed to nominate members 
for a seven -man committee to make 
recommendations for legislation and 
other state action to curb dishonest 
repairmen and tube counterfeiting. 
Several hot disputes developed over the 
quality of today's TV sets. Technicians' 
complaints centered around the use of 
printed circuits and the inaccessibility 
of chassis of some modern receivers. 

The Attorney General said that com- 
plaints about TV repair and defective 
tubes constituted the second largest 
category of complaints sent to his 
office. Technicians told of their un- 
successful campaign for a state licens- 
ing bill. Lefkowitz called for a "bold 
solution" from the industry itself, per- 
haps in the form of a code of ethics 
or technicians' licensing law. The in- 
dustry committee had not yet been 
appointed by press time. 

Among those attending the meeting 
were representatives of the Empire 
State Federation of Electronic Tech- 
nicians Associations (ESFETA), Asso- 
ciation of Radio & Television Service- 
men of New York (ARTSNY), Metro- 
politan Electrical Appliance Dealers 
Association, Electronic Industries As- 
sociation (EIA), Tube Testers Asso- 
ciation, Sylvania Electric Products Inc., 
RCA, New York City Better Business 
Bureau and several New York TV 
distributors. 

The meeting was called shortly after 
the Attorney General obtained a court 
order against a Brooklyn TV repair 
shop accused of defrauding customers 
of more than $500,000 a year. A 
spokesman for the Attorney General 
said the shop, Benzack Stores Inc., 
advertised TV repairs at low prices as 
a come -on. When customers allowed 
their sets to be taken to the shop for 
an estimate, the shop would demand 
payment before returning the set. He 
said the company succeeded in appro- 
priating about 1,000 sets from cus- 
tomers who couldn't pay the bill. 

"CROOKS IN EVERY TRADE" 
A Culver City, Calif., TV and service 

dealer won praise from his competitors 
and favorable comment from his cus- 
tomers with a newspaper ad designed 
to counteract "sensational newspaper 

stories regarding the crooked antics of 
a few racketeering service companies." 

This was the caption of the quarter - 
page run by Milt Aller's Tops TV in 
Culver City, Venice and Mar Vista 
newspapers: 

Newspaper Headlines! 
'Banker Absconds With $500,000!' 
'Doctor Accused of Illegalities' 
'Lawyer Swindles Elderly Couple' 
TV Serviceman Bilks Public' 

N.. N.. -pops ,.e, -ml only ow, h...... el N....50,. el Wu . 
e. IA.. maw .,d .e ,fr, .;N. N. Ah....,Aa 

The ad went on to say that "there 
are crooks in every trade and profes- 
sion" but they "represent only a tiny 
fraction of the millions of folks serv- 
ing their fellowmen and country with 
the highest ethics." It warned against 
bait advertising, "ridiculously low 
prices" and "night riders." 

The response to the ad led Aller to 
conclude that it may have served its 
purpose -as he put it -"to help clear 
the smog in the air and let John Q. 
Public know that he can get honest 
service if he calls a reliable company 
and is willing to pay a fair labor 
charge." 

TRANSISTOR LECTURES 
A series of eight lectures on tran- 

sistors is being sponsored by Associated 
Radio and Television Servicemen 
(ARTS) of Chicago for members and 
guests. The twice -a -month sessions are 
conducted by speakers from CBS - 
Hytron, Zenith, Sylvania, RCA Service 
Co. and Motorola- Chicago. 

NEW COMMITTEE FIGHTS 
CAPTIVE SERVICE 

A national effort to battle the expan- 
sion of set manufacturers in the serv- 
icing field has been launched by a 
group of technicians' organizations 
under the banner of "Independent 
Dealers' Electronic Activities commit- 
tee." 

The new committee's initials -IDEA 
-represent its approach to the prob- 
lem, declared Karl W. Heinzman, 
president of Television Service Asso- 
ciation (TSA) of Michigan and a prime 
mover in the new group. He said IDEA 
intends to seek better communications 
between manufacturers and independ- 
ent service dealers and to function as 
a spokesman in presenting the techni- 
cians' side of the picture "to the manu- 
fartnrar, the pishlir and the leoisla- 
tures, both state and federal." 

Heinzman said 22 state and local 
associations in 13 states have pledged 
their support to IDEA, which he 
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SENCORE FS -3 

FUSE -SAFE METER 
Cut down on costly call backs 

caused by blowing fuse resistors 

Nearly all TV Manufacturers now pro- 
duce TV receivers with fuse resistors in 
the power supply section. Technicians 
have learned that this component can be 
a real source of trouble unless the circuit 
is serviced properly. Many times, the 
fuse resistor is replaced and, apparently, 
the receiver is functioning normally. In 
a few days, the service technician makes 
an expensive call back, only to find the 
fuse resistor open again. The Sencore 
FS 3 Fuse -Safe meter is designed to test 
the power supply circuit to determine 
whether or not it is safe to replace the 
fuse resisitor. It can also be used in 
much the same manner to test circuits 
using fuses. It has a third function of 
serving as a wattmeter at 115 volts. 

WHY A FUSE RESISTOR IS USED 

Let us see why a fuse resistor is used. 
The circuit shown in Fig 1 is a typical 
TV power supply as used in an Admiral 
16AG1 portable. Fuse resistor R601 serves 
a dual purpose. It protects the selenium 
rectifiers from inrushing currents when 
the set is first turned on and at the same 
time, acts as a B -plus fuse. This lowers 
production cost, and, therefore, it is 
usually found in portable TV receivers 
and radios only. 

Time -Saver of th 
by Herb Bowden* 

HOW A FUSE RESISTOR 
IS DIFFERENT 

The fuse resistor is unlike a fuse or conven- 
tional resistor to service. It is neither as stable 
as a heavy wire -wound resistor nor does i 
fuse like an ordinary fuse. For example, the 
AC current being drawn through the fuse re 

L501 
INTERLOCK RF CHOKE 

E 0501 
117 VAC 

ONLY 

CHASSIS 
ONE) 

.047 

Fig. 3 -Model FS 3 is designed to 
aid in checking fuse -resistor circuits. 

HOW TO TEST THE FUSE RESISTOR 
CIRCUIT WITH THE FS -3 CHECKER 

The FS 3 Fuse Safe tester is especially 
signed to simplify the checking of fuse 
sistor circuits. Note that the FS 3 checks 

TO HTR STRING 

ON-OFF SW 

R502 

470 K 

R501 C503 CR502 CHOKE 

+ 250VDC 

FUSE 150µf + C504A + + C5046 
RESISTOR 150V 

R 501 
T\ C504B 

100µf /300V 

C502 I-1 C505 
D BINET GN 

.01/1.4KV EACH 

Fig. 1 -Power supply of Admiral 16AG1 is 

sistor in figure 1 is approximately one ampere. 
This fuse resistor should not draw over 1.2 
amperes and is usually operated below this 
level. If 1.5 amperes were drawn through the 
fuse resistor, it would open but perhaps not 
for days. If three amperes of current were 
drawn through the fuse resistor (which is ap- 
proximately three times the rated amount), it 
would still take 60 seconds to open. Of course, 
the problem with the long delay when you have 
only a ten percent overload is that you are 
safely back at your service shop when the fuse 
resistor opens. This means another trip . . . 

no charge. The $8.95 cost of the FS 3 will soon 
pay for itself as these costly call -backs are 
prevented. 

WHAT CAUSES 
THE FUSE RESISTOR TO OPEN 

A number of faults in the circuit shown in 
figure 1 will cause the fuse resistor to open. 
Here are some. 
1. Filter capacitors C503, C504A or C504B 

becoming leaky. The picture may appear 
normal but the fuse resistor will blow 
after several hours of continuous use. 

2. Capacitors C504A or C504B increasing in 
capacitance. Current drawn through the 
fuse resistor is proportionate to the ca- 
pacity value. 

3. High AC line voltage. 
4. Any B plus short in the receiver. This is 

one condition that may show up in the 
picture or sound before the fuse resistor 
blows. 

5. A defective fuse resistor. Fuse resistors 
have been known to give a great deal of 
trouble under normal operating conditions, 
often when the circuit is operating properly. 
However, you can't be sure that it is only 
the fuse resistor unless the circuit is 
checked first. 
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typical of TV power supplies using fuse resistors. 
operating current in the circuit and not 
the fuse resistor itself. The operating 
currents that pass through the fuse 
resistor are primarily AC, but can be mixed 
with DC and pulsating DC. The moving iron 
meter used in the FS 3 is constructed so that 
it will read either AC, DC, Pulsating DC or 
combinations of all three at the same time. 
To test the fuse resistor circuit, merely connect the 
test leads to the terminals that held the fuse resistor 
and read the meter. Be sure to remove the fuse resistor 
if it hasn't already burned out. Set the switches to the 
2 AMP and TEST LEADS settings. A separate scale is 
used for each fuse resistor. See Figure 2. The scale Is 
divided into a green area and a red area. If the read- 
ing is in the red area, there is more work to do to the 
circuit. If it is in the green area, it is safe to replace 
the fuse resistor. A 5 ohm, 10 watt resistor in built in 
the unit to protect the TV circuit during test time. The 
Fs 3 can be left In the circuit at all times during 
repair, if the pointer is not pinned. 

SAFETY 
LINE \ 

q3 
00 

JSt 
Q 

tt ASS 

SERVICE IN 

GREEN 
AREA 

460 
4 

690 9 ?0 s 9 0 

RED 
AREA 

AC -DC AMPS 'ß6 as 
RUMENTS CORP., ADDISON. ILL. 

Fig. 2 -FS 3 Meter Scale 

OTHER FUSE SAFE CHECKS 

The Fuse Safe meter can be used in the same manne 
as above for checking circuits with fuses to see 
whether or not it is safe to replace the fuse. A 2 ampere 

current scale for either AC or DC should be used for 
circuits that are normally used throughout the receiver, 
except for line fuses. 1f the meter indicate; above the 
rating of the fuse, the circuits should b: repaired or a 
higher value fuse used. This is especially handy in hori- 
zontal output circuits where the change of a damper 
tube, or the drive voltage ou the output tube will 
lower the current and stop call backs on these intermit- 
tent fuse blowing sets. 
To check line Ruses or to use the FS 3 as a wattmeter, 
switch to 1'11Vß CORD and to the 10 snipere range. Plug 
is the line cord and then plug the unit into tire AC 
receptical. Read either amperes or wattage directly 
from the two top scales. 

WHY IT IS NECESSARY 
TO HAVE A SPECIAL METER 
TO CHECK THESE CIRCUITS 

l'he FS 3 clacker k the only service type --ester avail 
able that will cl ieck the fuse resistor circuits accurately. 
This is beesme it is necessary to have a meter tha 
will check AC. DC and pulsating DC at the same time 
More than this, most service type meters do not read 
AC current at all. A DC Ammeter will read near zero 
in this circuit. The most important reason for th 
use of the FS 3 is that it is tire only meter that inter- 
prets the current rating of a fuse resistor for you. Th 
TV schematics rio not list the optimum ratings of the 

Fuse Resistor Maximum Operat- 
(ohms) ing AC (amps) 

4.7 1.3 
1.2 

5.6 1.2 
6 1.2 
7.5 1.0 
9 0.85 

10 0.85 
22 0.6 
47 0.35 

loo 0.2 
fuse resistors. They are not rated in power dissipation 
so that one can derive the operating current. More than 
this, there is little coordination batween the physical 
size of the fuse resistor and the maximum cuurent point. 
Here is a table of the maximum operating currents as 
determined by an investigation throughout the industry. 
The FS 3 red and green scales were determined from 
these values. 

HOW TO DETERMINE 
VALUE OF FUSE RESISTOR 
TO USE IN THE RECEIVER 

Most floe resistors are marked with part numbers only. 
The schematic will generally show the value of the 
fuse resistor but is time consuming to look up and often 
is not available. If a fuse resistor bums Writ, merely 
onnect the Fuse Safe checker in place of it and note 
he scale where the reading is about 10 per cent off the 
ed area Into the green. Install this value tuse resistor 

and it will protect the circuit and will not barn out due 
o overload. Naturally, the TV circuit should be operat- 

mg properly before using the FS 3 for this check. 

1 

WHERE TO BUY THE FS-3 

The PS 3 can be purchased from nearly every parts 
distributor in America and Canada. Just ash for true 
Sencore Fuse Safe that sells for $8.95 dealer net. 
*President SENCORE 
121 Official Road Addison, I1L 
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-what is 

the DIFFERENCE? 
At a glance, all twin leads look alike. Why then should they sell at 
such widely different prices? What is the difference between Qual- 
ity and "Price" twin leads? 

To answer this question, AMPHENOL has prepared an informative 
slide film. It compares "Price" versus Quality twin lead in nine 
important ways: 

Quality Twin Lead vs "Price" Twin Lead 
1. Virgin Polyethylene 1. Reclaimed, reground Polyethylene 
2. Pure Polyethylene 2. Wax extenders 
3. Exact mil thickness 3. Up to 10% less than marked 
4. Strong copper conductors 4. Small strands, less copper 
5. Properly annealed wire 5. Brittle, rejected wire 
6. 3/4" "lay" of wire 6. 11/2" "lay" -less copper, less strength 
7. Proper conductor spacing 7. Conductors close -wrong impedance 
8. Full lengths on spools 8. Undership as much as 50 ft. 
9. Quality manufacturing 9. Extrusion speedup, no inspection 

Because of these differences, it's a gamble every time "Price" twin 
lead is used -a gamble that "saves" about 26¢ on a 50 foot installa- 
tion! It's a gamble that the installer always loses. 

USE QUALITY -USE AMPHENOL TWIN LEAD! 

Arrange with your Authorized 
AMPHENOL Distributor to see "What 
is the Difference ?" get the facts on 
"Price" twin lead. 

Write for a copy of "What is the 
Difference ? " -a useful booklet 
which summarizes the main points 
of the slide film. 

TECHNICIANS' NEWS (Continued) 

stressed is "a committee, not an asso- 
ciation." He pictured the committee 
as a spokesman for the independent 
service dealer to gain him recognition 
as "an important small businessman," 
and provide him "a voice in the very 
things that affect his destiny." 

Among the state technicians' asso- 
ciations represented by IDEA are TSA 
of Michigan, Texas Electronic Associ- 
ation (TEA), Television Electronic 
Service Association (TELSA) of Con- 
necticut, Associated Radio & Televi- 
sion Servicemen (ARTS) of Illinois, 
Minnesota Television Service Engi- 
neers (TSE), the Electronic Associa- 
tion of Missouri (TEAM). 

GE NAMES ALL -AMERICANS 
Wayne E. Lemons, of A -1 TV & 

Radio, Buffalo, Mo., was one of 10 
service technicians winning General 
Electric's 1958 All- American Awards 
for public service. He was selected for 

his activities in conducting extracurric- 
ular electronics courses, youth work . 

and other civic causes. A frequent con- 
tributor to RADIO -ELECTRONICS, Lemons' 
most recent article, "TV Design for 
'59," appeared in these pages last 
month. 

Other technicians receiving the $500 
All- American Award and honored at 
a special ceremony in Washington, 
were: Stanley Everett, Everett's Tele- 
vision & Radio Sales, Alhambra, Calif.; 
A. George Catavolo, Elm Radio & TV 
Service, Somerville, Mass.; Albert P. 
Kazukonis, Brockton Television, Brock- 
ton, Mass.; Edwin B. Haines, Oxboro 
Radio & TV, Bloomington, Minn.; 
Vernon E. Brooks, Brooks Electric Co., 
Norristown, Pa.; Theodore W. Fickert, 
Hoover's Radio-TV, Lansdale, Pa.; 
T. E. (Buck) Adams, Adams Appliance 
& Hardware, Channing, Tex.; Bryce 
R. McNeely, McNeely's Ace TV, Long- 
view, Wash.; Vernon Townsend, Town - 
send's Radio & Lock Service, Menom- 
onie, Wis. 

HARMON HEADS TESA -OHIO 
Russ Harmon of Cincinnati was 

elected president of the Television & 
Electronic Service Association (TESA) 
of Ohio at the convention in Spring- 
field. Don Sisk, Columbus, was chosen 
first vice president; V. H. Bailey, Day- 
ton, second vice president; John P. 
Graham, Columbus, secretary, and 
Marvin Miller, Springfield, treasurer. 

Jack Barton of TSA- Detroit spoke 
on the effectiveness of that city's Tech- 
nician licensing ordinance. John Gra- 
ham and Don Wilson reported on a 
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TECHNICIANS' NEWS (Continued) 

proposed license law for Columbus. 
Other problems discussed were captive 
service and elimination of unethical 
practices in servicing. Toledo was se- 
lected for the spring convention. 

PART -TIMERS SURVEYED 
The increasing activity of part -time 

service technicians is under close scru- 
tiny by the Television & Electronic 
Service Association (TESA- MARTS) 
of Milwaukee. A recent survey of 
members revealed that they considered 
"the wrong kind of part- timers" their 
biggest problem. 

The TESA -MARTS part -timer cam- 
paign is aimed at spotlighting those 
who compete unfairly with law- abiding 
technicians. Using names of part - 

s. timers supplied by members, the asso- 
ciation plans to determine through 
city, state and federal governments 
whether part- timers are paying their 
income taxes, keeping adequate books, 
complying with zoning ordinances, 
paying commercial telephone rates and 
making proper declaration on their city 
personal property tax forms. All dis- 
crepancies will be reported to the 
Better Business Bureau. 

FREE SERVICE DROPPED 
Independent service technicians won 

a partial victory when a large Cali- 
fornia radio and television manufac- 
turer agreed to drop a program of 
servicing all brands of radios and 
advertising "free service" on its own - 
make sets. 

Following protests by technicians' 
associations, president Robert S. Bell 
of Packard -Bell Electronics announced 
that the plan was a 2 -week "experi- 
ment" and that "we will no longer 
advertise or service radios free of 
charge -nor will we service other 
brands of radios." 

TV SHOW PLUGS SERVICE 
Organized TV technicians in partic- 

ular, and the independent service in- 
dustry in general, is receiving a big 
boost on a filmed TV show now in 
national release. 

The Paul Coates Show, which origi- 
nates at KTTV, Los Angeles, and is 
syndicated to other stations in filmed 
form, devoted one episode to TV 
service. A reformed "crooked TV tech- 
nician," was interviewed on the tricks 
dishonest shops employ. Then Lee Neal, 
of the Burbank Chapter of Society of 
Radio & Television Technicians 
(SRTT), answered questions, urging 
that set owners choose a technician who 
is a member of an association and 
warning against supermarket tube 
checkers. 

The idea was suggested to Coates 
by SRTT member Ralph Johonnut of 
Tri Color TV, Burbank, while servicing 
Coates' set. Coates liked it, and the 
show was arranged, unrehearsed. It 
had one immediate result in the Los 
Angeles area: The Better Business 
Bureau opened an investigation of 
supermarket tube checkers. END 
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IMPORTANT NEW BOOKS 
FUNDAMENTALS OF TRANSISTORS (2nd edition) 
by Leonard M. Krugman, P.E. This, the second 
edition, (revised and expanded) modernizes the 
highly successful and popular first edition, so as 
to embrace the latest developments in the transis- 
tor art. #160, $3.50. 
A -C CIRCUIT ANALYSIS (Electronic Technology 
Series) edited by Alexander Schure, Ph.D. Fun- 
damental concepts of alternating current made 
completely understandable. Comprehensive mathe- 
matical treatment. #166 -19, $1.80. 
CONDUCTANCE DESIGN OF ACTIVE CIRCUITS by 
Keats A. Pullen, Jr., Eng.D. The non -linearity of 
electron tubes and transistors has for many years 
greatly complicated the design of active circuits 
associated with these devices. This book presents 
a proven method of overcoming these complica- 
tions. It presents the conductance technique as 
applied to the design of a wide variety of vacuum 
tube and transistor amplifier, mixer and oscillator 
circuitry, in the broadest sense. #207, Cloth 
Bound, $9.95. 

BASIC PULSES by Irving Gottlieb, P.E. Pulses are vital in every area of electronics- computer, radar, 
industrial, television. This 'picture -book' course 
covers the nature, measurement and application 
of pulses -what they are and how they are used. 
#216, $3.50. 
VACUUM TUBE CHARACTERISTICS (Electronic 
Technology Series) edited by Alexander Schure, 
Ph.D. Provides an extremely comprehensive dis- 
cussion on vacuum tubes, their constants and 
characteristics making the fundamentals of vacu- 
um tubes fully understandable. #166 -22, $1.80. 
HOW TO TROUBLESHOOT A TV RECEIVER (2nd 
edition) by J. Richard Johnson. The second edi- 
tion of this highly popular book has been ex- 
panded and brought up -to -date. Shows how to 
pinpoint troubles in all types of TV receivers and 
how to repair them quickly. #152, $2.50. 
METALLIC RECTIFIERS & CRYSTAL DIODES by 
Theodore Conti. Covers background, construction, 
characteristics and applications of crystal diodes 
and metallic rectifiers. #213, $2.95. 

FAMOUS 'PICTURE -BOOK' COURSES 
Easy, Low Cost Way to the Most Modern Electronic Know -How 

BASICS OF DIGITAL COMPUTERS by John S. 
Murphy. #I96, 3 vols. soft covers, $7.50; #196H, Cloth Bound, $8.50. 
BASIC TELEVISION by Alexander Schure, Ph.D., 
#198, 5 vols., soft covers, $10.00; #198H, Cloth 
Bound, $11.50. 
BASIC ELECTRICITY by Van Valkenburgh, Nooger 
& Neville, Inc. #169, 5 vols., soft covers, $10.00; 
#16911, Cloth Bound, $11.50. 

BASIC ELECTRONICS by Van Valkenburgh, Nooger 
& Neville, Inc. #170, 5 vols., soft covers, $10.00; 
#170H, Cloth Bound, $11.50. 
BASIC SYNCHROS & SERVOMECHANISMS by 
Van Valkenburgh, Nooger & Neville, Inc. #180, 
2 vols., soft covers, $5.50; #180H, Cloth, $6.95. 
BASIC ELECTRICAL POWER DISTRIBUTION by 
Anthony J. l'ansini, P.E. #187, 2 vols., soft cover, 
$4.80 per set. 

WHICH OF THESE RIDER TITLES WILL HELP YOU 

KNOW MORE ... EARN MORE IN 1959? 

FOR MORE HOBBY FUN, 
TELEVISION -HOW IT WORKS (2nd edition) by J. Richard Johnson. áf101, Marco, $4.60; #101H, 

BASIC VACUUM TUBES AND THEIR USES by Rider 
óc Jacobowitz. #171, soft cover, $3.00; #171H, 
Cloth Bound, $4.50. 
REPAIRING TELEVISION RECEIVERS by Cyrus 
Glickstein. #191, $4.40. 
BASICS OF PHOTOTUBES & PHOTOCELLS by 
David Mark. ít184, $2.90. 
INTRODUCTION TO PRINTED CIRCUITS by,Robt. 
L. Swiggett. #185, $2.70. 
INDUSTRIAL CONTROL CIRCUITS by Sidney Platt. 
#202, $3.90. 
RADIO OPERATOR'S LICENSE Q & A MANUAL 
(6th edition) by Milton Kaufman. #130, Cloth 
Bound, $6.60. 
OBTAINING & INTERPRETING TEST SCOPE 
TRACES by John F, Rider. #146, $2.40. 
GETTING STARTED IN AMATEUR RADIO by Julius Berens, W2PIK. #199, $2.40. 

CAREER ADVANCEMENT 
HOW TO READ SCHEMATIC DIAGRAMS by David Marla #208, $3.50. 
MARINE RADIOTELEPHONE PERMIT Q & A 
MANUAL -Third Class Operator by Milton Kauf- 
man. #206, $1.35. 
ELECTRONICS TECHNOLOGY SERIES 
#166 -RC & RL Time Constant, $.90. #166 -2 -FM Limiters & Detectors, $.90. #166 -3- Frequency 
Modulation, $.90. #166 -4- Crystal Oscillators, $1.25. #166 -5 -A -M Detectors, $1.25. #166-6 - Limiters & Clippers, $1.25. #166-7- Multivibra- tors, $.90. .#166-8-R-F Transmission Lines, $1.25. #166 -9 - Amplitude Modulation, $1.25. 
.¡,166 -10- Blocking Oscillators, $1.25. #166-11 - 
Wave Propagation. $1.25. #166-12- Superhetero- 
dyne Converters it I -F Amplifiers, $.90. 4;166-13 - 
L-C Oscillators, $1.25. #166 -14- Antennas, $1.50. 
#166 -15- Inverse Feedback, $.90. #166-16 -Reso- nant Circuits, $1.25. #166 -17 - Electrostatics, $1.35. #,166- 18 -D -C Circuit Analysis, $1.35. 
4166 -21- Vacuum Tube Rectifiers, $1.50. #166 -23 - Impedance Matching, $2.90. #166 -24 - Gas 
Tubes, $1.50. 

GET THE MOST OUT OF YOUR HI -FI EQUIPMENT 
STEREOPHONIC SOUND by Norman H. Crow- REPAIRING HI -FI SYSTEMS by David Fidelman. hurst. #200, $2.25..205, $3.90. 
HIGH FIDELITY SIMPLIFIED (3rd edition) by GUIDE TO AUDIO REPRODUCTION by David Harold D. Weiler. #142, $2.50. F'idelmau, #148, $3.50. HI -FI LOUDSPEAKERS & ENCLOSURES by Abra- 
ham B. Cohen. #176, Marco, $4.60; #176H, Cloth HOW TO SELECT & USE YOUR TAPE RECORDER Bound, $5.50. by David Mark. #179, $2.95. 

FOR BETTER AND MORE PROFITABLE SERVICING 
REPAIRING PORTABLE & CLOCK RADIOS by Ben HOW TO SERVICE TAPE RECORDERS by C. A. Crisses & David Gnessin. #224, 52.75. Tuthill. #167, $2.90. 
HOME AIR CONDITIONING -Installation & Re- TV PICTURE TUBE -CHASSIS GUIDE by Rider Lab pair by J. Derman, F. Maketein, H. Seaman. Staff. #204, $1.35. 
#211, $3.50. TV TUBE LOCATION & TROUBLE GUIDE (RCA) ADVANCED TV SERVICING TECHNIQUES by Zbar by Rider Lab Staff. #194, $1.25. 
& Schildkraut. #161, $3.60. LABORATORY WORK- SERVICING TV AFC SYSTEMS by John Russell Jr. BOOK. #161 -2, $.95. 102, $2.70. 
HOW TO INSTALL & SERVICE INTERCOMMUNI- SERVICING TV VERTICAL & HORIZONTAL OUT - CATION SYSTEMS by Jack Darr. #189, $3.00. PUT SYSTEMS by Harry Thomas. #150, $2.40. 

VALUABLE AIDS FOR ENGINEERS, ADVANCED TECHNICIANS 
TRANSISTOR ENGINEERING REFERENCE CONDUCTANCE CURVE DESIGN MANUAL HANDBOOK by H. E. Marrows. #193, by Keats A. Pullen Jr., Eng.D. #210, Stiff r áe Cloth Bound, $9.95. Cover Spiral Bound, $4.25. 
PHYSICS & MATHEMATICS IN ELECTRICAL COMMUNICATION by James Owen Perrine, Ph.D. #219, Cloth Bound, $7.50. 
Look for these books at your jobber or bookstore. If not available order direct. REI. 

tl 

CANADIAN PRICES 5% HIGHER 

JOHN F. RIDER PUBLISHER, INC. 116 W. 14th ST., N. Y. 11, N. Y. 

Canada: CHARLES W. POINTON, LTD., 6 Alcina Avenue, Toronto, Ontario 
Note: All books soft cover except where noted. 
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YOUR 

Mbar mum IS BUILT 
PROFITS 

QUA 

/la 
HIGH 

FIDELITY 
SPEAKERS 

Quam Hi -Fi Speakers are the List Price line. They are 
never promoted to the public at "audiophile net," or some 
similar phrase which deprives you of the opportunity to 
make your legitimate profit. When you sell and install 
Quam High Fidelity speakers, you come out way ahead 
on the deal. 

So does your customer. The speaker he buys from you at 
/ist compares favorably with any other hi -fi speaker at the 
same dollar cost net. That's because i The design of Quam speakers emphasizes 

performance rather than non -functional 
decorative features. 

2 Quam Hi -Fi Speakers represent the accu- 
mulated skill and experience of thirty years 
of fine speaker manufacturing. 

3 Quam's position as the world's largest 
exclusive speaker manufacturer permits 
many production economies to be passed 
along to you and to your customer. 

See your Quam distributor for complete infor- 
mation about the full line of Quam Hi -Fi 
Speakers- extended range, tweeters, woofers, 
coaxials. Quality is built into every one of 
them -and so is your profit! 

QUAM -NICHOLS COMPANY 

236 East Marquette Road Chicago 37, Illinois 
CANADA: 
A.T.R. Armstrong, Ltd., 700 Western Road, Toronto 9, Ontario 
D. Eldon McLennan, Ltd., 1624 W. Third Avenue, Vancouver 9, B.C. 

YOU GET SOMETHING EXTRA WITH 
tiJ ì 

.tcpBO VOLUME CONTROL & 

CONTACT CLEANER 

SPRAY AID 
Remove spray 
tip by pulling 

motion. 
straight up in 
r tatine n 
Replat with 
spray Aid. 

WALL MOUNT 
Screw mount 
to wall. Slip 
can edge into 
position. 

TROL AID 

TUNoLUBE 
TUNER 

CLEANER 

Non -inflammable Non -Toxic 
Does NOT contain CarbonTet 

CLEANS AND LUBRICATES 

PROVIDES LONGER LASTING PROTECTIVE FILM 

DOES NOT AFFECT ELECTRICAL PROPERTIES 

NOR HARM INSULATORS ^ 

NEW 8 OZ. ECONOMY SIZE .. 
DEALER NET 

SPECIAL 980 3 OZ. "CADDY SIZE" 

i 
DEALER NET 

Write for Brochure and Guide 

CNEMTRONICS bee. 
122 MONTGOMERY STREET BROOKLYN 25, N. Y. 
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NEVtil' 
` TUBES 

COHDUCTORS 

A1-11'n"'" 
VARIETY of types appear this 

month. Highlights are a 110° 
extra short picture tube, a 
power transistor for TV deflec- 

tion circuits, an ultra- high -speed 
switching transistor, and a duo- diode- 
tetrode for auto radios. 

2N1046 
A p -n -p diffused junction high -fre- 

quency power transistor designed for 
horizontal and vertical CRT deflection 
circuits. It has a hermetically sealed, 
welded metal case with glass -to -metal 
seals between the mounting base and 
the leads. 

Maximum tentative ratings of this 
Texas Instruments transistor at 25 °C 
are: 
Vcgo 80 (Ic =2 ma) 
Vice 80 (VBE =0.2, 1e =2 ma) 
VERO I (1E =2 ma) 
le (amps) 3 

Pr0r.1 (watts) 15 

Design characteristics at 25°C are: 
fr (me) IO (Ic =0.2 A, Vc =20) 
IkFE 70 (lc=0.5 A, VC =2) 
Cob (µµf) 140 (IE =0, VcB =40) 

EMITTER 

BASE 

COLLECTOR CONNECTED TO CASE 

2N1021 a 2NI022 
a 2 N 1046 

2N 1021, 2N1022 
Germanium p -n -p alloy -junction 

power transistors designed for high - 
voltage power converters, amplifiers 
and switching circuits. They feature 
low distortion, linear transconductance, 
low saturation resistance and fast 
switching times. 

Maximum ratings of these Texas 
Instruments units at 25°C are: 

CCB (IC = 2 ma) 
VCE (VBE = 0.2, lc = 2 

VEB (IE =2 ma) 
Pro.' (mw) 
lc (amps) 
IB (amps) 

2N1021 2N1022 
100 120 

ma) 100 120 

30 30 

50 50 

5 5 

3 3 

2 N 307 -A 
This p -n -p power transistor is in- 

tended for general -purpose applications, 
particularly for audio -frequency cir- 
cuits. 

RADIO -ELECTRONICS 
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Designed to meet the requirements of 
every specific space, budget, or decor 

problem -and every listening preference... 

alkas* 
offers 

four 

ways 

to 

stereo 

ILeading Metropolitan Opera Star Leonard Warren converted to 
stereo quickly, easily and inexpensively... using a compact 
Stereoflex -2* "add -on" speaker with his University "Troubadour" 

This approach solves many problems for those already possessing a full -range 
monophonic system, as well as those planning to buy one now with an eye to stereo 
later. Thanks to the exclusive dual voice coil woofer used in all University stereo - 
adapted systems, only one such woofer is needed to reproduce the combined bass 
below 150 cycled' of both stereo channels. Thus all three models of University 
"add -on" speakers provide a perfect match by direct connection to the original 
speaker system. Stereoflex-15 is well suited for bookshelf installations. Stereoflex -2, 
with its narrow silhouette, makes a fine end table. Model SLC" can be affixed to a 
wall or "lite- pole," its decorative fibreglas housing blending smartly with modern 
furnishings. Each can also be used with any brand monophonic system not having 
a dual voice coil woofer, by using a University Stereo Adapter Network Model A -1. 

FAMOUS MEN OF MUSIC CHOOSE UNIVERSITY 

4 
Internationally famed violinist 
Mischa Elman prefers his stereo 
all -in -one . he selected the fabulous 
TMS -2 *, `Trimensional' stereo speaker 
that in his words ... ̀approaches the 
authenticity of concert hall performance." 

A totally integrated single- cabinet system, the 
TMS -2 literally adds a third dimension to stereo- 
phonic sound... the perception of depth. Designed 
to utilize the acoustical properties of the surround- 
ing walls of the room, the TMS -2 performs far 
beyond the scope of other single- cabinet stereo 
speakers. Its ingenious combination of electrical 
and acoustical principles permits placement in a 
corner or anywhere along a wall ....lets you and 
any number of friends enjoy exciting stereophonic 
sound from almost any position in the room. 

2 
Discriminating 
music lovers may also 
enjoy magnificent stereo 
by simply connecting 
two University "add -on" 
stereo speakers to a single 
dual voice coil woofer* 
in a suitable enclosure 

This approach offers great ver- 
I satility. Since the woofer's posi- 

tion in the room is uncritical 
for stereo¡, it may be installed 
wherever most convenient ... in 
a small suitable enclosure, or in 
a wall, closet, etc. The two 
"add -on" speakers can then be 
placed to provide optimum 
stereo reproduction, without up- 
setting existing room decor. 

3 
Noted maestro Fred Waring chose 
a pair of University RRL* 
Ultra Linear Response speakers 
for his stereo system 

When planning his recent cross country 
concert tour, Hi Fi Holiday, Fred Waring 
turned to University engineers for a com- 
pact, quality high fidelity speaker system 
that could overcome the acoustical de- 
ficiencies of the theatres and auditoriums 
in which The Pennsylvanians would be 
playing. The performance of the S -11 
Ultra Linear Response speakers, main- 
stays for the system, proved so outstand- 
ing that Mr. Waring chose two of them 
for his own home. Two such identical 
speakers are an excellent stereo solution 
in rooms where they can be placed in 
reasonably symmetrical positions. All 
University systems are ideally suited for 
this purpose, because they are stereo - 
matched in production to within 1 db. 

WHICH WAY TO STEREO 
IS IDEAL FOR YOU? 

You'll find all the answers in 
University's FREE Informative 
guide to high fidelity stereo and 
monophonic speaker systems 
and components. Here, you'll 
find complete information on: 
how to select and place the four 

major types of stereo speaker systems ... how to 
adapt your present monophonic system to stereo ... 
how -to choose a monophonic system now for most 
efficient conversion to stereo later ... how to plan 
economical "do- it- yourself" monophonic /stereo 
speaker systems. See your dealer today or write Desk 
J7, University Loudspeakers, Inc., 80 So. Kensico 
Ave., White Plains. N. Y. 

*Trademark and Patent Pending. 

t Bass frequencies below 150 cycles do not contribute 
to the stereo effect. 
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Now AVAILABLE 
at your local distributor 

1ÀATER _., ...... 

CIAI. 
suvsro cusoss 

UF THE INOUSTRV 

'' ±TS Ardo CC?UtF'.,, n.-. 

/rrilsL , nan<t 

1,536 
pages 

RADIO ELECTRONIC 

kl 
World's largest buying guide 

of TV- Radio - Electronic -Audio Products 

1536 
pages of complete descriptions, specs, illustrations, prices 

150,000 
items including all latest products of 

350 
manufacturers systematically arranged in 

18 
product sections for easy reference 

No matter what your interest is in electronics - 
The MASTER saves you time and money 

Ham or experimenter 
When you buy, repair or 
assemble, you get the right 
product to do the job best 
because you are shopping in 
the electronic supermarket - 
The MASTER. Features des- 
criptions and prices of receiv- 
ers, transmitters, hi -fi gear, 
cabinets and hard -to- locate 
items not found in smaller 
catalogs. 

Serviceman 
The MASTER means more 
profitable operation. It covers 
150,000 items necessary to 
radio -TV -audio servicing. It 
offers thousands of other pro- 
ducts that can lead to extra 
income in hi -fi, sound and 
industrial servicing. You can 
buy, sell and bill direct from 
the MASTER ... it shows list 
prices! 

Engineer 
The MASTER saves you 
engineering time. It is the 
quickest way to get current 
factory- accurate data on all 
the products needed for 
research, design and produc- 
tion. Systematically organized 
in 18 product sections for 
rapid product comparison. 
Minute details so necessary 
for specifying are included. 

No matter what product or component you require ... 
YOU'LL FIND IT FASTER IN THE '59 MASTER 

At your local parts distributor, or write for list 

FREE...Valuable 24-page panel Lamp chart at your MASTER 
distributor, or write direct enclosing 10t for handling. 

T H E RADIO-ELECTRONIC MASTER 58 Madison Avenue, Hempstead, N.Y. 
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NEW TUBES & SEMICONDUCTORS (Coned) 

CII EMITTER 
COLLECTOR CONNECTED TO CASE 

2N307 -A 

Maximum ratings for the Sylvania 
2N307 -A at 25°C are: 
Val 35 
V 35 (RBE =30 ohms or less) 
le (amps) 2 

Characteristics at 25 °C are: 
hP5 (min) 20 (Vice_ 1.5, IC =0.2 A) 
f.. (min) (kc) 3.5 Vcc= 14, le =0.5 A) 
P, (typ) (db) 27 

2N695 
This Mesa type germanium p -n -p 

diffused -junction transistor is designed 
primarily for reliable operation in 
ultra- high -speed switching applications. 
The small size of junctions and internal 

BASE 

EMITTER 
APPROX ACTUAL SIZE 

2N695 
leads required for uhf operation results 
in a serious limitation on allowable 
surge currents. These transistors will 
be damaged by voltage and current 
surges when plugged into live circuits. 

Maximum ratings of this Motorola 
unit are: 

.071" 
COLLECTOR 
SHIELD 

Vice 15 

VCE 12 

VEe 3 

lc (ma) 20 
Pc (mw) 50 
(derate I mw / °C above 50° 

I2DS7 
The 12DS7 is a multi -unit tube of the 

nine -pin miniature type. It has two 
diodes and a high -perveance power 
tetrode in its envelope. It is intended 

H 

GITR 

PTR 

G2TR 

K NC 

PD2 I 9 PDI 

I2DS7 
for use in hybrid auto radio receivers 
where tube and transistor electrode 
voltages are taken directly from the 
12 -volt storage battery. In such re- 
ceivers, the diodes are used for AM 
signal detection and the tetrode serves 
as a driver for the transistor of power 
output stage. The unit is made by RCA. 

Typical operating characteristics of 
the tetrode unit in audio driver service 
are: 
VP supply 
VP 

12.6 
12.6 (obtained from plate 

supply through series 
100 -henry choke with 
150 -ohm dc resistance) 

vg supply 12.6 
Voz supply 12.6 

IZ02 (megohms) 1.8 

RK (ohms) 18 

Ir (ma) (0 sig) 23 
(Max sig) 13 

RADIO -ELECTRONICS 
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NEW TUBES & SEMICONDUCTORS (Coned) 

lot (ma) 77 
Rt (k ohms) 1.25 
Total harmonic distortion (%) 8 

Max sig out power (mw) 10 
Maximum ratings of the diode sec- 

tions are: 
Ip (ma) 5 
Vhir -cash (peak) 16 

2 I EAP4 /SF2 I A 
An extremely short electrostatic focus 

and magnetic deflection, direct -view 
rectangular picture tube for television 
receivers. Overall length is only 12 15/16 
inches. The heater is rated at 600 ma, 
2.34 volts with controlled warmup for 

20 -1/4" 

9-1/4" 

12-15/16" 

C =CONDUCTIVE 
COATING 

2IEAP4 /SF21A 

series -string circuits. Metal- backed 
screen, straight gun requiring no ion - 
trap magnet, external conductive coat- 
ing and glass button base are featured. 

Maximum ratings of this Philco 
Semi -Flat picture tube in grid -drive 
service are (voltages positive with 
respect to cathode unless indicated 
otherwise) : 

V9ode 

V92 

V9i (neg bias value) 
(neg peak value) 
(pos bias value) 
(pos peak value) 

20,000 
-700 to 950 

550 
155 
250 

0 

2 

Vheater- calhodo 

(htr neg respect to cath) 
(during 15 sec warmup) 450 
(after warmup) 200 
(htr pos respect to cath) 200 

Miscellaneous 
Four alloy -junction transistors for 

airborne, missile and other military 
applications have been announced by 
Sperry. They are the 2N1024, 2N1025, 
2N1026 and 2N1027. 

A group of 10 -watt diffused silicon 
power regulators have been introduced 
by Texas Instruments. They come in 
5% and 10% tolerances and in ratings 
from 22 -91 volts. END 

JANUARY, 1959 

NO OTHER TUBE TESTER MADE - 
AT ANY PRICE -can MATCH the VALUE of 

the CENTURY 
FAST -CHECK 

20,000 SERVICEMEN 

CAN'T BE WRONG! 

See for yourself -AT NO RISK - 
why over 20,000 servicemen se- 

lected the FAST -CHECK above 
oll other tube testers- regard- 
less of price. With the FAST - 

CHECK you will moke every 
call pay extra dividends by 
merely showing your cus 
tomer the actual condition 
and life expectancy of the 

tube. The extra tubes you 
will sell each day will 
pay for the FAST -CHECK 

in a very short time. 

SIZE: 
H: 11tá" 
W: 145/a" 
D: 43/4" 

Model FC -2- housed in sturdy wood carrying 
case complete with CRT adapter ... only 

Special compartment ac- 
commodates line cord and 
Picture Tube Test Adapter 

PICTURE TUBE TEST ADAPTER 

INCLUDED WITH FAST-CHECK 
Enables 'vou to check all picture tubes 
(including the new short -neck 110 de- 
gree type) for cathode emission, shorts 
and lie expectancy ... also to rejuven- 
ate weak picture tubes. This feature 
eliminates the need of carrying extra 
instruments and makes the FC -2 truly 
an all-around tube tester. 

FAST.CPECK'S low price is made 

possible because you are buying 
direct from the manufacturer. 

Guaranteed for 
One Full Year 

$6959, 
Just 2 settings on the 

FAST -CHECK TUBE TESTER 
tests over 650 tube types completely, 
accurately - AND IN SECONDS! 

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. 

NO TIME CONSUMING MULTIPLE SWITCHING 
Only two settings are required instead of banks of switches 
on conventional testers. 

NO ANNOYING ROLL CHART CHECKING 
Tube chart listing over 650 tube types is conveniently located 
inside FAST -CHECK cover. New tube listings are easily added 
without costly roll chart replacement. 

COMPARE FAST -CHECK WITH 

RANGE OF OPERATION 
Checks quality of over 650 tube types, which cover more than 99% of all tubes in use today, including the newest series -string TV tubes, auto 12 plate -volt tubes, OZ45, magic eye tubes, gas regulators, special purpose hi -fi tubes and even foreign tubes. 

Checks for inter -element shorts and leakage. 
Checks for gas content. 
Checks for life- expectancy. 

OTHER TESTERS RANGING FROM $40 TO $200 

Other testers may have some of the above features ... but only the FAST -CHECK has them all! 

IMPORTANT FEATURES 
Checks each section of multi- section tubes and if only one section is defective the tube will read "Bad" on the meter scale Less than 10 seconds required to test any tube 41 long lasting phos- phor- bronze tube sockets accommodate all present and future tube types ... cannot become obsolete 7 -pin and 9 -pin straighteners mounted on panel Large D'Arsonval type meter is extremely sen- sitive yet rugged - fully protected against acci- dental burn -out Special scale on meter for low current tubes New tube listings furnished peri- odically at no cost Compensation for line volt- age variation. 

SHIPPED ON APPROVAL FOR 10 DAY FREE TRIAL 
r -- 

Try ihs FC -2 before you buy 
it! No obligation to buy. 

PAY IN SMALL 
MONTHLY PAYMENTS 

Easy to buy if you're satis- 
fied. Pay at net cash price 
. .. no financing charges. 

NO MONEY REQUIRED 
WITH ORDER ... 

CENTURY ELECTRONICS CO., INC. 
Dept. 101, 111 Roosevelt Ave., Mineola, N. Y. 
Rush the FAST -CHECK for a 10 day trial period. If not completely 
satisfied I will return the instrument within 10 days without 
further obligation. If fully satisfied I agree to pay the down pay- 
ment within 10 days and the monthly installments as shown. No 
financing charges are to be added. 

Model FC -2 . $69.50 - Pay $14.50 within 
10 days. Balance $11.00 monthly for 5 months. 

Name 

Address 

City State 
F.O.B., Mineola, N Y. 
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Of All TWEETERS 
Tested 

Rqp10 SHACK'S 

°27.50 
REqLIST1C 

ELECrROSTAr-3 

, publication urn ers p 
. on al C s 

To 
Tweeters 

b y nati "SUPERIOR" 
STING $150.00 

and 
MORE! 

co 

I 

1174"w 5' /s "h 41/2"d 
Order No. 36CX017Y 

3 ELECTROSTATIC ELEMENTS! 

Wide 120` sound dispersion 
angle is attained by the ex- 

- elusive Realistic three-off- // set element design. I\ 
BUILT -IN AC POWER SUPPLY! 

Provides all of the voltage 
necessary for true electro- 
static speaker operation. 
Double fused for absolute 
safety! 

COMPATIBLE TO ANY SPEAKER! 
Regardless of size, shape or 
cost, the ELECTROSTAT -3 
will measurably improve any 
speaker system! 

RECOMMENDED INSTALLATION ACCESSORIES 
FOR THE REALISTIC "ELECTROSTAT -3" 

Crossover Network Kit 
Includes coils, condensers and L pad. Com- 
plete with simplified assembly instructions. 
Ship. Wt. 2 lbs. Available for either 8 or 16 
ohms. Ship. Wt 2 lbs. 
Order No. R-4850 8 ohms $4.95 
Order No. R -4851 16 ohms $4.95 

University N2B Crossover Network 
Order No. 31CX494 Wt. 21/4 ibs .513.72 

Mallory "L" Pad Attenuators 
Order No. 098803 8 ohms, V2 lb. $2.67 
Order No. 098882 16 ohms, I/2 lb. $2.67 

REALISTIC in brand name, REALISTIC in price, REALISTIC in its smooth perform- 
ance up to and beyond the range of human hearing, the fabulous Electrostat -3 is 

nationally recognized as "tops" among tweeters. Like all Realistic components - 
speakers, tuners, amplifiers, turntables -the Electrostat -3 is designed by Radio Shack 
audio engineers and sold only by Radio Shack by mail -order or through its three stores. 
Realistic products bring music lovers "wired hi -fi" at or below "kit prices" and without 
sacrifice of any essential physical or electrical functions! 

IMPROVES EVEN THE FINEST SPEAKER SYSTEMS! 
Designed to fill a void in the reproduction of 
high fidelity sound, the Realistic ELECTRO- 
STAT-3 will extend the range of any speaker 
or speaker system to beyond 25,000 cycles. Its 
unbelievably wide sound dispersion angle 
opens a new world of acoustic brilliance! 

When used with any of the finer high com- 
pliance speaker systems such as the KLH, 
Acoustic Research or the Realistic "Delta -7 ", 
the ELECTROSTAT -3 adds a smooth and 
silky high frequency response from 5000 cycles 
to the upper limit of audibility ... and beyond! 

EASY TO CONNECT AND USE! 
The ELECTROSTAT -3 comes complete with simplified 
installation instructions for any speaker or system. All that 
is necessary is to plug in the AC power cord, connect an 8 
or 1611 crossover network, (see Realistic Crossover Kit at 
left) and enjoy the finest high frequency response ever 
heard ! An 811, 5000 cycle crossover network is recom- 
mended for the AR -1, AR -2 and KLH -6, and a 1612, 5000 
cycle network for the KLH -4 and the Realistic "Delta -7 ". 

NO DELAY! 
We Ship the Same Day 
We Receive Your Order! 

FREE! 
NEW 1959 CATALOG 

232 brdnd new pages! 
84 Hi -Fi- Stereo systems! 
30,000 electronic items! 

RADIO SHACK CORPORATION 
730 Commonwealth Ave., Boston 17, Mass. 167 Washington St., Boston 8, Mass. 

230-240 Crown St., New Haven 10, Conn. 
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OTHER 
RADIO SHACK 
EXCLUSIVE 

BEST Burs. 
REALISTIC DELTA -7 SPEAKER 

Ideally suited for use 
with the highly recom- 
mended Realistic Elec- 
trostat -3 for full 
range coverage 30- 
25,000 cycles. Hand 
rubbed mahogany or 
oak cabinet 241/2x131/2 
x11" deep. 16t2. 

$8 Down $79.95 
$7 Monthly 

REALISTIC 15 -WATT AMPLIFIER 
Full 15 watts - 18- 
30,000 cps +1 db @ 
1 watt, 20- 20,000 cps 
+1 db @ full output. 
Wired for stereo. Gold 
metal case 93/4x41/4x 
61/2". Reg. $66.95 

$5 Down, $5 Monthly $39.95 
REALISTIC FM -AM TUNER 

Loise noise cascode 
FM front end; sensitiv- 
ity 2 uy for 30 db 
quieting. Ultra quiet 
AM. Freq. resp. 20- 
20,000 cps ±1 db. 
List $95. 

$6 Down, $B Monthly $57.00 
REALISTIC FM -II TUNER 

Sensitivity: 3 uy for 
30 db quieting. Freq. 
resp. 20-20,000 ±1 
db. Gold cabinet: 95 /ex 
4%x61/8 ". List $67.50. 

$5 Down, $5 Monthly $39.50 

REALISTIC "SOLO" SPEAKER 
Genuine mahogany fin- 
ish on 4 sides make 
it ideal for stereo 
twins. Dual -cone, 50- 
14,000 cps, in solid, 
tuned enclosure with 
duct -type vent. Match- 
es 4 -8 ohms. 141/2x11x 
101/2 ". 

$15.95 

RADIO SHACK CORPORATION, Dept. C 
730 Commonwealth Avenue, Boston 17, Mass. 

Please send me 

Ouan. Realistic Desc. Wt. Order No. Sale 
Electrostat 3 7 lbs. 36CX017Y $27.50 
Delta -7 Speaker 45 lbs. RX -7065Y 79.95 
Solo Speaker 12 lbs. RX -9036 15.95 
15 -watt Amplifier 15 lbs. 33CX005Y 39.95 
FM -AM TUNER 15 lbs. 36CX023Y 57.00 
FM TUNER FM -II 91/2 lbs. 36CX888.2Y 39.50 

Radio Shack 1959 Hi -Fi Buying Guide 
Name 
Address 

City Zone State 
ü 

HEATER -B -PLUS SWITCHING 
On certain types of equipment, 

amateur transmitters and other units 
using mercury -vapor rectifiers, fila- 
ments should be switched on before 
the B plus and off after the B plus. 
With the circuits shown here you 

PWR 
TRANS = 8+ 

t r + + 

RECT 

TO FILS OR HTRS 

AC 
INPUT 

Fig. 2 

FIL 
TRANS 

TO REGT FIL 

PLATE 
TRANS 

TO RECT 
PLATES 

TO OTHER FIL TRANS 

can't do it any other way. No matter 
which switch -you turn on first, the 
filaments go on.' And no matter which 
switch is turned off first, it turns off 
the B plus. Fig. 1 is for supplies with 
a single power transformer and Fig. 2 
for separate plate and filament supplies. 
You can stop worrying about hitting 
the wrong switch first and losing - an 
83 or a couple of 866's.- Leslie Davis 

THE DOT MAKER 
Recently, while checking a trans- 

mitter "on the air" it became apparent 
that an automatic dot maker would be 
an invaluable instrument to have 
around. On phone it is a violation of 
FCC rules to leave an unmodulated 
carrier on for more than about 1 min- 
ute. The same ruling probably holds 
for CW transmitters, not to mención 
the annoyance and interference to 
other stations. 

As a result the Dot Maker was 
developed. It is extremely simple to 
construct and all parts are readily 
available. Two G -E 2N107 p -n -p tran- 
sistors are used. The first (V1) is a 
blocking oscillator having a repetition 
rate of from 1 to about 40 pulses per 
second. Referring to the diagram,. the 
combination of Rl, R2 and Cl estab- 
lishes the pulsing frequency. Potentiom- 

Goodbye to trial -and- 
error methods. 
Every circuit 

calculation you need 
can now be done 
accurately with 

THE ALGEBRA OF 
ELECTRONICS 

YOU'LL BE AMAZED 
at how easy it is to 

figure resistances. load. 
inductances, impedances, 
etc. for ANY part of 
ANY electronic circuit. 
With this new book, 
THE ALGEBRA OF ELECTRONICS, you 
will quickly gain the tools, techniques 
and shortcuts needed. 

Three Great Books in One! 
First, it's a textbook. All practical mathe- 

matical techniques explained clearly step -by- 
step ; easy to follow by those with no more math 
training than high -school algebra and simple 
differential calculus. 

Second, it's a handbook. 
Graphs and tables answer 
common electronic prob- 
lems for those not wishing 
to work out complex de- 
rivations themselves. 

Third, Its a review. 
Every equation is dis- 
cussed, along with its 
practical on -the -job appli- 
cations. 100 problems are 
shown with methods and 
answers provided. 

THE ALGEBRA OF ELEC- 
TRONICS was written by 
Chester H. Page, Consul- 
tant to the Director of the 
National Bureau of Stand- 
ards. Dr. Page discusses 
basic laws and fundamen- 
tal principles, practical 
methods of solving simul- 
taneous equations. He de- 
velops elementary Fourier 
waveform analysis, shows 
effects of frequency selec- 
tivity, modulation, and 
analyzes tubes, transistors 
and power supplies. 

Try It FREE for 10 Days 
whether you're a re pa i rnian, 
technician, or inci ieer, you'll 
find THE ALGEBRA OF ELEC- 
TRONICS both profitable and 
interesting. Send coupon for a 
FREE 10 -DAY EXAMINA- 
TION. No obligation - unless 
you [rant to keep the book. 
Mail coupon today to 

D. VAN NOSTRAND CO., 
INC. 

Dept. 181A, 
Princeton, N.J. 

( E.otablishrd 1343) 

127 
TOPICS 

340 Pages 

252 Illustrations 

Nonlinear 
Resistance 

Network Topology 
Mesh Currents 
Kirchoff's law 

Voltage Variables 
Triangularization 

Simultaneous 
Equations 

Kramer's Rule 
Thevenlns 
Theorem 

Wheats'one Bridge 
Conlugaey 
Black -Box 
Variables 

Image Impedances 
Attenuators 
Capacitance 
Dielectrics 
Sinusoidal 

Voltage 
Energy Storage 

Series -Tuned 
Circuits 

Series Resonance 
Complex Phasors 

Mutual Inductance 
Transformers 

Critical Coupling 
F -M Discriminator 

Impedance 
Matching 

Hyperbolic 
Functions 

Diodes 
Amplifiers 
Transistors 

Thermal Noise 
Demodulation 

-many 

I'D. VAN NOSTRAND CO., Dept. 181 -A 
PRINCETON, N.J. 
(In Canada: 25 Hollinger Rd., Toronto 161 I 

d -for f ree 
e 

xamination -THE ALGEBRA 1)l' f.1,0l' t'i,i,Nll's. If I don't feel it can make elect osi,. I .,ilculatich clearer, easier, and faster. I ma etu it within It) days: owe nothing. Otherwise, 
y- 

I 
rn 

will 
mty $2.75 down. plus small delivery cost, and $:t 
nor month for 2 months. 

Name 
(Please Print Plainly) 

Address 

I 
I 
1 

Zone State I 
`SAVE! Enclose $8.75 WITH oupon ami we will I pay all shipping costs. Same ten -day money -back privilege. 

JANUARY, 1959 
123 

www.americanradiohistory.com

www.americanradiohistory.com


Tau, Mod Aloud TV ANTENNAS 
ùc - WW 

ZEPHYR AND COLOR SERIES ANTENNAS 

IJ 
1, 

1 

Witty Dpok 

Look for these 

4 Great Features 
in 1959 

Today's most powerful dipole! Contains 
three active elements on the high. - 
for and Yee to the low band section - 
plu. integrated director. 

no-strip 
lead -In connector 

Requires no stripping, no soldering, o 

wire holders -hold the complete Insu 
feted wire. 

Today's most powerful director! A tern. 
polite director designed to obtain r 

e- sults from the powerful Wing Dipole. 

dynes-colt 
phasing 

Increased performance from uniform 
transmission of signal strength of each 
active dipole In a multi- dipole system - 
AND MAKES POSSIBLE COMPLETE FAC- 

TORY ASSEMBLY. 

W... TRIO'S COMPLETE LINE 
COLOR ROYAL -The ultimate in color television reception -or black and white. 

ZEPHYR ROYAL -Extraordinary power and sensitivity. 
ZEPHYR PIONEER -For extreme distance. 

COLORITE -For color and black and white in areas formerly using conicals. 

Sharpshooters, Conicals and Yogis 

PoseIs V.S. 7]7741)-Coaoda 541670 Copyright 1958, Trio g. Co. 

110 Na4(44e4nal 6100 2419 GRIGGSVILLE, ILL. 

---------------- 
swE 2 Adaptors in 1 TIME 1 ++ C With SENCORE 

"VIBRA- DAPTOR" 
Checks Both Three and Four Prong Vibrators 
Merely plug into any tube checker. Set for 6AX4 

(or 6SN7) for 6 Volt Vibrators and 12AX4 (or 125N7) 
NOW for 12 Volt Vibrators. Two lamps viewed through top 

ra }ors of adaptor indicate whether or not Vibrator needs re- 

Check Vib placing. Rugged -Made of steel. Replaceable but 
unbreakable #51 indicating Lamps. Operates easily 

in ANY with Sencore LC -3 Leakage Lamps. Operates easily with 

Tube Checker SencordLC- 3froakage 
Checker. Complete instructions - In stock et your local ports distributor. --- SENCORE CORP. 121 Official Rd., Addison, III. -rte 

See other SENCORE ads in this issue. 
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NOTEWORTHY CIRCUITS (Continued) 

eter R2 is the actual speed control and 
this is mounted on the front panel along 
with the on -off switch. 

Transformer T can be almost any 
audio transformer designed for plate - 
to- push -pull grids. In the original model 
a Stancor A -53 -C was used, although 
specially designed transistor trans- 
formers such as the Argonne AR -102 
work equally as well. The second stage 

Cl 
5 

2N107 
VI 

2N107 
SEE TEXT V2 

T 

I MEG 

PULSE 
SPEED 
CONTROL 

using a 2N107 transistor is an amplifier 
and is used to increase the pulsating 
current to a value suitable for relay 
operation. Resistor R3 in the base cir- 
cuit of the amplifier controls the actual 
current flowing through the relay. As 
the 2N107 can operate with 5 -ma collec- 
tor current, any radio- control or plate - 
circuit type relay having a coil resist- 
ance of up to 10,000 ohms and operating 
on a current of less than 5 ma could 
be used. The relay in actual use is a 
surplus unit which came out of a 
Beacon receiver. It has a coil resistance 
of 10,000 ohms and operates on only 
0.4 ma! Another relay that has been 
used in this unit is an Advance plate - 
circuit type having a coil resistance of 
2,500 ohms and an operating current of 
2 ma. As the 2N107 collector current 
kicks downward on each pulse, use a 
spdt relay so that each pulse can either 
make or break an external circuit. For 
powering the Dot Maker any battery 
voltage between 6 and 12 volts may be 
used, depending upon the relay. 

To operate the Dot Maker set potenti- 
ometer R2, the speed control, to approx- 
imately mid -range. Turn on the power 
switch and adjust potentiometer R3 
until the relay starts operating with 
each pulse. A 5 -ma meter can be con- 
nected between the bottom of the relay 
and the battery's negative terminal to 
check relay or collector current. Always 
use the amount of relay current needed 
for reliable relay operation, but don't 
exceed 5 ma. There is nothing critical 
about wiring and, as long as the circuit 
is wired correctly, it should work. 
Sometimes, reversing the relay leads 
will give smoother operation. It may 
also be necessary to reverse the trans- 
former's secondary leads for improved 
operation. 

Since building the Dot Maker, several 
other applications have come to mind. 
As mentioned before, it could be used 
to key a transmitter carrier, or the 
clicking of the relay may be used to 
modulate a phone transmitter. The re- 
lay could also key an audio oscillator 

V1,2 

o 0 0 

C B E 

6 -12V 
SEE TEXT 
-0+ 
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NOTEWORTHY CIRCUITS (Cominued) 

which, in turn, may be used for modula- 
tion purposes. It might also be used to 
flash lights in a display or it may 
serve as a metronome. More uses will 
soon become apparent to the builder. 
-Mitchel Katz, W2KPE 

TRANSISTOR POWER 
CONTROL 

This circuit controls power loads 
over a wide range from an input resis- 
tor rated at 2 watts or less. In effect, 
the input resistance is amplified by the 
transistor's current gain, nominally 50, 

2r1554(2) SW IA 

117 V 

117 V 
AC 

LOAD 
60 W 

FIL TRANS 
SEC= 14V CT /2A 
UCT FT-I0 OR EQUIV 

COLLECTOR CONNECTED TO CASE 

so that 2 watts dissipation in the input 
results in 100 watts on the load. 

Small motors- sewing machine, mix- 
ers, small tools, appliances - are 
smoothly controlled. The system is ap- 
plicable to remote control since very 
light connecting wires may be used. 
In some cases a single wire with ground 
return is effective. 

In designing for higher powers, more 
2N554's may be paralleled and heavier 
transformers used. Estimate transis- 
tor current at about 3 amps per unit 
on the 12 -volt side. Transistors should 
be mounted on an aluminum chassis or 
other heat sink. Motorola Semicon- 
ductors END 

50 Pears Ago 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electric, 1908 
Wireless Association of America _. . 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 

In January, 1909, Modern Electrics 
1V'ireless "Round the World," by Earle 

William Gage. 
Wireless Association of America. 
New Selenium Cell, by the Paris corres- 

pondent. 
Enameled Wire. 
High Speed Phototelegraphy. 
Telescopic Detector. 
The Carborundum Detector, by S. W. 

Newsom. 
Wireless Troubles. Part II: Testing and 

Operation of Transmitting Instruments, 
by L. Spangenberg. 

New Detector. 
Wireless Hints, by Percy E. Palmer. 
Aerophone Tests Before British Admiralty, 

'by Dr. Lee de Forest. 
Carborundum, by Lewis W. Klopper, 
Modern Wireless Instruments. 
Thermoelectric Detectors. 
Walking Wireless Station. 

JANUARY, 1959 

COMMUNICATED 
D ATA 

Modern military weapons systems recuire 
instantaneous computation of 
Burroughs, consistent with its recogrizEd 
leadership in equipment skills and man- 
power, is providing the answers for com- 
plex military weapons systems -hrough 
automatic suprahuman computation. 
The qualified electronics technician wl-o 
seeks in his work a sense of gratification 
for a challenge imaginatively met...w.ill 
find that challenge and its reward in a 
career in digital computation with 
Burroughs Military Field service Division., n 

Add up these facts 

1. Formal 22 week training program in Data Processing 
Systems, PLUS VVI, 

2. Starting salaries commensurate with a!Jili y and e , it 4PI /V i 
perience, PLUS l,J'" 

3. Full salary during entire training program PLUS 
4. Advancement opportunities based on individua per- 

formance, AND 

5. Fine fringe benefits including educational assistance 
fin- addition to above training), PLUS 

6. Nationwide field assignments after c]mpleticn 9f 
training program. 

If you are a graduate of an accredited Techoict l 

School and /.or have military training in radar.eu- 
communications equipment, plus at least 2 years' 
experience in electronics, you are invited' te, un- 
dress your inquiries to Personnel Liepartmen:, 
MILITARY FIELD SERVICE PIV'ISION. 
511 North Broad Street, Philadelh-i:, 

NA4 

Burroughs Corporation 
"NEW DIMENSIONS / is electronics and data prre ecsing *sterns" 

125 

www.americanradiohistory.com

www.americanradiohistory.com


RAO10 and ELECTRONICS TRAINING AT NOME 

BUILD 16 RADIO 
CIRCUITS with DELUXE 

1959 Progressive 
RADIO "EDU- KIT "" 

PRACTICAL only 

HOME 
RADIO 
COURSE 

NOW INCLUDES 
* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

e 

# 

No Knowledge of Rodio 
Necessary 
No Additionol Ports or 
Tools needed 
Eccellent Bockground for TV 
School Inquiries Invited 
Attractively Gift Pocked 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

WHAT THE r'EDU -KIT" OFFERS YOU 
The "EduKit" offers you an outstanding PRACTICAL HOME RADIO COURSE at 

a rock -bottom price. Our kit is designed to train Radio Cs Electronics Technicians, 
making use of the most modern methods of home training. You will learn radio 
theory, nstruction, servicing. basic Hi -Fi and TV repairs, code. FCC amateur I cen se eau ls. 

You will learn how to identify radio symbols, how to read and interpret sche- 
matics, how tomount and layout radio parts, how to wire and solder, how to operate 
electronic equipment, how to build radios. Today it is no longer necessary to spend 

u 
hundreds of dollars for a radio course. You will r duca a basic education in radio, 
worth many times the small price you pay, only $22.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit was specifically prepared for any person who 

has a desire to learn Radio. The "Edu -Kit' has been used successfully by young 
and old it all parts of the world, by many Radio Schools and Clubs in this country 
and abroad. It i used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio 'Edu -Kit" requires no instructor. All instructions are 
included. Every step is carefully explained. You Cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit is the foremost educational radio kit in the 

world, and is u accepted a cepted as the standard in the field of electronics training. 
The 'Edu -Kit'' uses the modern educational principle of "Learn by Doing" 
Therefore, you will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by examining the various radio parts included in the 'Edu- Kit." You 
then learn the function, theory and wiring of these parts. Then you build a simple 
radio. With this first set. you will enjoy listening to regular broadcast stations, 
learn theory, practice testing and troubleshooting. Then you build a more ad- 
vanced radio, learn more advanced theory and techniques. Gradually, a pro- 
gressive manner, and at yourr, ow rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a professional Radio 
Technician. 

Included in the "Edu -Kit" course are sixteen Receiver, Transmitter, Code Oscil- 
lator, Signal Tracer and Signal Injector circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio a uits, constructed by means of 
professional wiring and soldering on metal chassis plus the new method of radio 
construction known as "Printed Circuitry." These circuits operate on your regular 
AC or DC house current. 

In order to provide a thorough, well -integrated and easily-learned radio course, 
the 'Edu -Kit" includes practical work as well as theory; troubleshooting inaddition 

to construction; training for all, whether your purpose in learning radio be 
for hobby. business or job; progressively -arranged material, ranging from simple 
circuits to well -advanced topics in Hi -Fi and TV. Your studies will be further aided 
by Quiz materials and o 

r 

well -known FREE Consultation Service. 

THE 'rEDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 16 different radio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes. tube 
sockets, variable. electrolytic, mica, nd paper dielectric condensers, resis- 
tors. tie strips, coils, hardware, tubing ceramic 

metal chassis, Instruction Man- 
uals, hookup wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chas- 
sis. special tube sockets, hardware and instructions. You also receive a useful set of 
tools. a professional electric soldering iron, and a self -powered Dynamic Radio 8 
Electronics Tester. The Edu -Kit" also includes Code Instructions and the Pro- 
gressive Code Oscillator, in addition to the F.C.C. -type Questions and Answers for 
Radio Amateur License training. You will also receive lessons for servicing with 
he Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quiz Book. Everything is yours to keep. 

J. statatis, of 25 Poplar Pl., Waterbury, Conn., writes: "I have repaired severa 
ets for my friends. and made money. The "Edu -Kit" paid for itself. I was ready 
o spend $240 for a Course. but I found your ad and sent for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
The Progressive Radio "Edu -Kit" has been sold to many thousands of indi viduals, schools and organizatlons, public and private, throughout the world. It 

s recognized internationally as the ideal radio course. 
By popular demand the Progressive Radio "Edu -Kit" is now available in 

Spanish as well as English. It is understood and agreed that should the Progressive Radio "Edu -Kit" be 
returned to Progressive "Edu -Kill" Inc., for any reason whatever. the Pur- 
chase once will be re.unded in full, without quibble or question, and without 
delay. 

The high recognition which Progressive "Edu- Kits' Inc., has earned through 
its many years of service to the public is due to its unconditional i istenue 
upon the maintenance of perfect engineering, the highest instructional stand 
ards, and 100% adherence to Its Unconditional Money -Back Guarantee. As a 
result, we do not have a single dissatisfied customer throughout the entire 
wnrl 1 

ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $7.00 

Send "Edu -Kit" Postpaid. I enclose full payment of $22.95. 
Send 'Edu -Kit" C.O.O. 1 will pay $22.95 plus postage. 
Send me FREE additional information describing "Edu- Kit." 

Name 

Address 

Progressive "EDU- KITS" Inc. 

12b 

1 186 Broadway, Dept. 148G 
Hewlett, N. Y. 

On );4 
the me 

market 
CRANK -UP TOWERS, II 

series. Available in 3 sections. 
No guy wires needed. 14 -gauge 
tubular aircraft steel, 4,200 -lb- 

test aircraft cable. To 400 feet. 
Hot -dipped galvanized finish or 
enamel. 12- and 18 -inch triangu- 
lar construction. 1 -inch tubing. 
-Tele -Vue Towers Inc., 701 49 
St, S., St. Petersburg, Fla. 

TAPE RECORDER, model 
250. 3 -speed (1%, 3$/4 and 71/2 
ips). Pushbutton controls, So- 
lenoid- actuated automatic shut- 
off stops machine at end of 
reel and returns controls to 
neutral position. Dual -cone 6- 

inch speaker with 31/2-inch 
tweeter. Distortion less than 
2%. Frequency response 50- 
15,000 cycles. Output jacks for 
external speakers and amplifi- 
ers. High- and low -level inputs. 
Digital counter. Record -level 
indicator.- Telectrosonic Corp., 
35 -18 37 St., Long Island City 
1, N. Y. 

TAPE CLIP, Reel -Neat. Ends 
tape spilling. Polished stainless 

steel clip snaps onto tape reel, 
keeping it neatly wound. -Toyco 
Products, Audio Div., 1712 W. 
Florence Ave., Los Angeles 47, 
Calif. - 

SPEAKER ENCLOSURES, 
Urban B -305 (shown) and 
B -302A. Modern design. Infinite 

bailie. B -305 is 2- woofer 3 -way 
system for 30 watts or more, 
measures 36 x 20 x 30 inches. 
B -302A accommodates 1- woofer 
3 -way system for minimum of 
20 watts and is 24 x 20 x 30 
inches. Walnut, mahogany, eb- 
ony or unfinished. -R. T. Bozak 
Sales Co., Box 1166, Darien, 
Conn. 

AM FM TUNER, Model 561. 
Flywheel tuning. Feather -ray 
indicator, Tuned rf stage. Fos- 

ter -Seely discriminator. Multi- 
plex jack. Built -in antenna. 
Sensitivity 2 µv for 20 -db quiet- 
ing on FM. 30 pv for 20 -db 
signal -to -noise ratio on AM. 
Frequency response 20- 20,000 
cycles on FM, 20 -7,500 on AM. -J. W. Miller Co., 5917 S. Main 
St., Los Angeles 3, Calif. 

PHONO OSCILLATOR, Ster- 
eo Bug model SB -201 adds sec- 
ond channel to any record player 
for stereo discs. Wireless system 
uses any broadcast -band radio 

as second- channel amplifier 
speaker. Battery- operated. Ce- 
ramic stereo cartridge required. 
-Stereo -Ette Co., 4908 N. Lin- 
coln Ave., Chicago 25, Ill. 

STEREO REMOTE CON- 
TROL, model RG -1000. Sets 
channel balance and volume 
from as far as 30 feet from am- 
plifier. Dual plugs fit in ampli- 
fier's tape output jacks. May 
also be used as volume control 

with monophonic amplifier and 
as volume -balance control with 
pair of monophonic amplifiers. 
-General Electric Co., Special- 
ty Electronic Components Dept., 
W. Genessee St., Auburn, N. Y. 

WALL- MOUNTED STEREO. 
Music Wall cabinets, available 
separately or as matching com- 
plete stereo system, house DB 
212 stereo dual 12 -watt preamp 
amplifier and stereo phono in 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


i 

ON THE MARKET (Continued¡ 

basic unit, ST 662 AM -FM 
stereo tuner and record storage 
space in companion unit. - 
David Bogen Co., Paramus, N. J. 

STEREO PICKUP, London - 
Scott type 1000 matched stereo 
arm and magnetic cartridge. Tip 

mass less than 1 mg. Compliance 
3.5 X 10-8 cm /dyne. Frequency 
response 20- 20,000 cycles ±2 db. 
Output 4 mv. Length of arm 12.5 
inches from pivot to stylus. 
Height adjustable from 1% to 
21/2 inches above mounting 
board. -H. H. Scott Inc., 111 
Powdermill Rd., Maynard, Mass. 

STEREO AMPLIFIER, Knight 
KN -720 Bantam. Output 10 
watts per channel. Full control 
facilities for stereo and mono- 
phonic. De preamp filaments. 
Hum- balance control. 2 ac out- 

lets. Harmonic distortion 1% at 
1,000 cycles at full output. Hum 
'70 db below full output, each 
channel. Response 20- 20,000 cy- 
cles ± 1 db. 6- position selector 
knob. Slide switches for input 
balance, stereo reverse, rumble 
and scratch filters. -Allied Ra- 
dio Corp., 100 N. Western Ave., 
Chicago 80, Ill. 

STEREO AMPLIFIER, Ster- 
eo-hi- phonic LA -90. Complete 
control center has inputs for 

dual tuner, all phono cartridges, 
tape head and outputs for dual 
speakers and tape monitor. 
Stereo- monaural switch. Sepa- 
rate level and balance controls 
for each channel. Channel - 
reversing and speaker -phasing 
switches. 14 watts output per 
channel at 2 -mv sensitivity on 
tape or phono inputs. Frequency 
response 20- 20,000 cycles. -La- 
fayette Radio, 165 -08 Liberty 
Ave., Jamaica 33, N. Y. 

STEREO AMPLIFIER, model 
SM -245. Complete stereo con- 

trol system. Dual 20 -watt. Auto- 
matic shutoff position on power 

switch turns off entire system 
after last record has played. 
Balance control, reverse switch, 
dual microphone inputs for 
stereo recording plus low -im- 
pedance and dual tape outputs 
for tape recording. Stereo or 
mono operation through both 
speaker systems. Fletcher -Mun- 
son compensation. 6 inputs. 
Cathode -follower tape output. 
Frequency response -1 db 20 
to 20,000 cycles. Harmonic dis- 
tortion less than 1 %, IM less 
than 1.5% at full output. 11 
tubes plus rectifier. -Pilot Ra- 
dio Corp., 37 -50 36 St., Long 
Island City 1, N. Y. 

STEREO AMPLIFIER, model 
S -5000. Dual 20 -watt amplifier 
and preamp with complete con- 
trol facilities. Reverse and 
phase- inversion switches. Mon- 
aural operation uses both chan- 

nels. Response 20- 20,000 cycles 
± l db at 20 watts. IM distor- 
tion 11/2% at full power. Cath- 
ode- follower recording outputs. 
11 tubes plus selenium rectifier. 
-Sherwood Electronic Labs 
Inc., 4300 N. California Ave., 
Chicago 18, Ill. 

STEREO PHONO, Trixtereo 
portable, manufactured by Trix 
Electrical Co. of London. Record 
player with 2 matched full- 

range speakers in separate de- 
tachable enclosures. Double - 
channel 8 -watt amplifier. Gar- 
rard stereo cartridge. -Ercona 
Corp., Electronic Div., 16 W. 46 
St., New York 36, N. Y. 

REMOTE VOLUME CON- 
TROL easily attached to TV or 
radio receiver for devotees of 

late night listening and for the 
hard of hearing. Earphone, 2 
phone jacks, volume control, 20 
feet of cable. -Argonne Elec- 
tronics Mfg. Co., 165 -11 South 
Rd., Jamaica 11, N. Y. 

TELEPHONE PICKUP, model 
M -133. Detects both sides of 
telephone conversation for use in 

Yes, you get this big, brand new book, "150 Radio -Television Picture Patterns and Dia- grams Explained ", absolutely FREE! Complete 11x22" Schematic Diagrams on leading models Radio and TV Sets help cut your servicing time. Easy -to -read, large 81/2x11" pages, with full instruc- tions on how to use the diagrams. A "must" in every repair kit. You get this book as a FREE Gift for asking to see Coyne's new 7 -book set, "Applied Practical Radio - Television"! 
At Last! Money- Making "Know -How" 

On Transistors, Color TV and Servicing 
Coyne's great 7- volume set gives you all the answers to servicing problems -quickly! For basic "know -how" that's easy to understand you'll find everything you want in Volumes 1 to 
5 on over 5000 practical facts and data. Every step from fundamentals to installing, servicing and trouble -shooting all types of radio and TV sets. So up -to -date it includes the latest on COLOR TV and UHF. All this plus Volume 7- TRANSISTOR CIRCUITS -the most complete 
book ever published on the applications of tran- 
sistors in electronics. New! Set has colorful de- 
sign, washable covers. 
EXTRA! 868-Page TV Cyclopedia Included! 
For speedy on- the -job use. you also get Vol. 6- famous 
Coyne CYCLOPEDIA. Answers problems on servicing. alignment, installation, etc. in easy ABC order. Use this 7- volume TV -RADIO LIBRARY FREE for 7 days; 
get the Servicing Book FREE! 

FREE! 
5 Years 

Of Valuable 
Supplements 

1 I:I 
With your set you also 
net Coyne's annual Sup- 
plement Service FREE 
for 5 years. Keeps your 
set up -to -date on every- 
thing that will be new 
in radio, television, 
electronics and elec- 
tricity. 

Y s IPg V s Olf 

ELECTRICAL SCHOOL 
1501 W. Congress Pkwy., Dept. 19 -T1, Chicago 7, III. 

JANUARY, 1959 

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days free trial. 
We'll include book of 150 TV -Radio Patterns & Diagrams. If you keep the 
set, pay $3 in 7 days and $3 per month until $27.25 plus postage is paid. 
(Cash price, only $24.95). Or you can return the library at our expense in 
7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of 
TV -Radio Patterns is yours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 
EEducafional Book Publishing Division 

COYNE ELECTRICAL SCHOOL, Dept. 1941 
1501 W. Congress Pkwy., Chicago 7, 111. 

YES! Send 1- Volume "Applied Practical Radio-Television" for 7 days FREE TRIAL 
per your offer. include TV -Radio Patterns & Diagram Book FREE. 

Name 

Address 

City .........- ...._... Zone State..._...._........_. 

Where Employed 
Check here if you want library sent C.O.D. You pay postman $24.95 plus C O.D. 
postage on delivery. 7 -day money -back guarantee. 

Age 
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ON THE MARKET (Continued) 

tape recording or for amplifica- 
tion (by any amplifier with mag- 
netic input). Suction cup holds 
pickup firmly to receiver. 6 -foot 
shielded lead with phono plug. 
% inch in diameter, 2 inches 
long. -Olson Radio Warehouse, 
260 S. Forge St., Akron, Ohio. 

CIRCULAR SLIDE RULE, 
Dial- O- Matic. Adds and sub- 
tracts scale lengths automati- 
cally. Log scales read from 1010 

to 10 -10 with adjacent reciprocal 
scales. Face of rule carries L, 
K, A, DI, D, C, LL1, LL., LL3 
and LL4; back carries T, ST, 
S, D, SH and TH scales. Cur- 
sor - rotor - stator cooperation 
simplifies calculation. - Eckel 
Co., 31 St. Joseph St., Arcadia, 
Calif. 

SOLDERING -GUN KIT, model 
250K. Heavy -duty model 250 
packed in metal carrying case. 
Heats in 5 seconds, has rigid 
tip, trigger switch, built -in spot- 

light. Kit contains 25 -X -20 fer- 
aloy soldering tip, 25 -C -1 cut- 
ting tip for plastic and vinyl 
tile, 25 -F -33 flat iron tip for 
removing dents and scratches 
from furniture, 5 -foot roll of 
rosin -core solder, double -end 
wrench. -Wen Products Inc., 
5806 Northwest Hwy., Chicago 
31, Ill. 

SOLDERING IRON, indus- 
trial type, controlled heat, with 
Magnastat temperature controls 
inside soldering tip. Continu- 
ous precise temperature. Model 
TC -40 is 40 -watt iron; TC -60, 60 
watts; TC -120 for heavy -duty 

jobs. Lightweight, scientifically 
balanced. - Weller Electric 
Corp., 601 Stone's Crossing Rd., 
Easton, Pa. 

CARTRIDGE TOOL, G -C 
Mini -Hold. Specially designed 
screwdriver for replacing phono 
cartridges has device to grip 

,1.0111016, 
...+ii. -. -.,iii 

screw and hold it in place while 
shaft turns it out. No. 9346 
(31/4 inches long) in use re- 
duces in size to 2% inches. No. 
9347 reduces from 7 to 6% 

inches.- General Cement Mfg. 
Co., 400 S. Wyman St., Rock- 
ford, Ill. 

"STICKLEBACK" TOOLS. 
Can be used to saw, drill or 
rout. Cut any size or shape hole 

in wood, plaster, plywood, plas- 
tic or masonite. Available as 
hand tools -Drillsaws and File 
Rasps -and as Drill Routers to 
fit 1/4 -inch chuck for hand drills 
and drill presses. -Walsco Elec- 
tronics Mfg. Co., 100 W. Green 
St., Rockford, Ill. 

DISPLAY PANEL LIGHT, 
Transelec Echo -Lite. Combines 

pushbutton switch and neon 
lamp. Bifurcated contacts and 
NE -2E bulb which maintains 
fixed position relative to lens. 
Available in 6 models, miniature 
unit offers independent or com- 
mon lamp and switch connec- 
tions with series resistors in 
either or both lamp and switch 
circuits. -Transistor Electron- 
ics Corp., 3357 Republic Ave., 
Minneapolis 26, Minn. 

Cut Down Call Backs... 

INSTALL A WUERTH 

ON EVERY SERVICE CALL 

G -C Wuerth No.5301 
For Black & White 

TV List ;1.65 

G -C Wuerth No. 5302 
...For Color TV Sets 

List $1.95 

Stops harmful voltage 
surges to picture and 
radio tubes. Sell your 
customers tripled tube 
life and you'll profit 
on each installation. 
Simply connect directly 
into power line. 
Functions like a 
combination resistor - 
relay to preserve 
electrolytic capacitors, 
dry disc rectifiers, 
transformers, pilot bulbs 
and other components 
as well as tubes. 

Available rig h now from your local 
electronics ports distributor or 

write direct to: 

G -C ELECTRONICS MFG. CO. 

division of G-C TEXTRON INC. 
Western Plant: Los Angeles 18. Calif. 

Main Plant: ROCKFORD, ILLINOIS, U.S.A. 
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"Eureka! I've at last 
developed one that grows 

JENSEN NEEDLES!" 

i 

GRID -DIP METER, Eico mod- 
el 710. Kit or factory -wired. 
Vfo with microammeter in grid 
circuit. Sensitivity control and 
phone jack to facilitate zero - 
beat listening. 7 ranges with 
precalibrated coils supplied. Fre- 
quency range 450 kc -250 mc. 
Meter movement 500 µa. Plug -in 
coils color -coded, accurate with- 

in 0.5 %. Tuning capacitor plan- 
etary drive with 1:7 ratio. Drum 
rotates 340 °. 117 volts ac.- 
Electronic Instrument Co., 33- 
00 Northern Blvd., Long Island 
City 1, N. Y. 

TRANSISTOR TESTER, mod- 
el 690 -A. Positive leakage and 
gain tests for p -n -p and n -p -n 
types. Measures dc beta from 5 

to infinity. Exact test for shorts 
and leakage, forward and re- 
verse leakage of diodes. Sepa- 
rate "calibrate" and "gain" 
buttons. Single- switch selection 

EASIER, QUICKER 

BIG PROFIT TV REPAIR 

with TEL -A -TURN 

TV SERVICE CRADLE 
PAYS FOR ITSELF IN A VERY 

SHORT TIME 
TEL 
simplifies handling 
of TV chassis and 
speeds the output 
of repair jobs. It 
eliminates strug- 
gling with heavy 
sets, prevents breakage and 
damage. May be 
used as portable 
bench for "in -the- 
home" repairs. 
Holds chassis up to 
200 lbs. and 9" to 
25" wide. Built in 
speaker, electric 
outlets, cheater 
cord, adjustable 
lamp, pilot light 
and switch. 

SEE IT AT YOUR JOBBER OR WRITE 

TODAY FOR DETAILS! 

Fully descriptive, illustrated folder tells how 
you can make more profit for only pennies 
a day with low cost TEL -A -TURN. Learn 
how much faster and easier you can do the 
job and how this practical service cradle 
pays for itself in bigger repair profits. Don't 
delay. Act now If your jobber cannot sup- 
ply you, write Department RE-19. 

ROGERS 
MANUFACTURING CO. 
LINDSEY, OHIO, U.S.A. 

RADIO -ELECTRONICS 
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Use Delco Radio 
Service Parts! 8 -inch "Hi -Fi" speaker, No. 8007 offers the 

most highs, the most lows, the most watts in a 
medium -price speaker. Designed for replace- 
ment use and high fidelity audio systems. 

Available everywhere through 

Electronic Distributors 

associated with ... 

TRANSISTORS 

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! 

EMI UMS ÁlIS) 

UNITED MOTORS SYSTEM 

TUNER PARTS 

JANUARY, 1959 

TRANSFORMERS 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

COILS 

IRON CORES 

RESISTORS 

CAPACITORS 

CONTROLS 
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ON THE MARKET (Continued) 

of transistor types. -Triplett 
Electrical Instrument Co., 
Bluffton, Ohio. 

DECADE BOXES. Complete 
line of 10 models: 3 capacitance, 
3 resistance, 4 inductance. 
Heavy -duty construction. Multi- 

pie -dial units have highest value 
multiplier on left -hand side so 
that readings are in order when 
read. -Aerovox Corp., Distribu- 
tor Div., New Bedford, Mass. 

GARAGE -DOOR OPERATOR, 
model G -500. Quieter operation 
and greater efficiency than pre- 
vious models. Radio -controlled. 
Gear type speed reducer uses 
double helix gear. 1/4-hp 117 -volt 

capacitor -start motor. Automatic 
shutoff. Crystal -controlled 
transmitter uses plug -in coded 
channel modulation to prevent 
interference. - Perma -Power 
Co., 3100 N. Elston Ave., Chi- 
cago 18, III. 

INTERCOM SYSTEMS, Ek- 
taconl E and TV 601 series. Pre- 

mium quality. No printed cir- 
cuits. More than 5 watts audio 
output when driven with 2 -mv 
input. -Fisher Berkeley Corp., 
4224 Holden St., Emeryville, 
Calif. 

HAM TRANSMITTER KIT, 
Heathkit Apache. 150 -watt 
phone and 180 -watt CW inputs. 

Built -in switch -selected circuitry 
provides for single -sideband 
transmission with plug -in ex- 
ternal adapter. Vfo provides 
low -drift frequency control. Ro- 
tating slide -rule vfo dial. Band - 
switch gives quick selection of 
amateur bands on 80, 40, 20, 15 
and 10 meters. Adjustable low - 
level speech clipping and low - 
distortion modulator stage with 
6CA7 tubes in push -pull class - 
AB operation. Time -sequence 
keying. Pi- network output cou- 
pling matches impedances be- 
tween 50 and 72 ohms. -Heath 
Co., Benton Harbor, Mich. 

TRANSISTOR RADIO KIT, 
Sextette. 6 transistors, 3 if 
transformers, push -pull audio 
output, loopstick antenna, full - 
action ave. Prepunched printed- 

circuit board. Unbreakable case. 
-Superex Electronics Corp., 
4 -6 Radford Pl., Yonkers, N. Y. 

MINIATURE POTENTIOME- 
TER, series 44. Rated at 0.2 
watt. Body diameter 21 32 
inch, depth 2.3 III inch. shaft 

% inch. Standard ohmages of 
25K and 500 K with W taper. - 
Clarostat Mfg. Co., Dover. N. H. 

FILM CAPACITORS, Isofarad 
line. Plastic -film dialectric paper 
tubular units have capacitance 
stability of ±0.5% over oper- 

professional performance at popular prices 
NOW YOU CAN RECORD STEREO, TOO! 

Pentron's totally new TM4 Stereo Tape Deck is the 
ideal addition to your custom high fidelity system: 
records and plays stereo ... 4 -track os well as 2 -track 
tope, records and plays monaural and has all the 
exclusive Pentron stereo features which assure you 
matchless performance of a professional quality never 
before possible at popular prices. 

Pentron tape mechanisms are precision engineered 
with full -range frequency response, Azmur -X head 
azimuth adjustment, single Finger -Flite rotary control, 
easy dual -speed control lever, four outputs plus two 
AC convenience outlets, self -energized braking, stereo 
or monaural erase, designed to operate at any mount- 
ing angle. 

The Pentron TM -4 is priced at $109.95 net and is 

available at professional high fidelity showrooms. For 
detailed information on Pentron high fidelity tape 
recorders, amplifiers, pre -amps, mike mixers, tope 
decks, and stereo conversion kits, write Dept. R -I or 
see your yellow pages. 

SEE THE NEW PENTRON EMPEROR II... 

- An, 

THE ONLY COMPLETE POPULAR -PRICED 
STEREO RECORDING SYSTEM 

CORPORATION 777 South Tripp Avenue. Chicago 24. Illinois 

CANADA: Atlas Radio Ltd., Toronto EXPORT SALES; Raytheon International Division Waltham, Massachusetts 
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Ming temperature of 25 -80 °C. 
Premolded phenolic housing and 
plastic resin and seals protect 
against moisture and mechanical 
damage. For TV -radio replace- 
ments and lab instruments. - 
Sprague Products Co., North 
Adams, Mass. 

GERMANIUM RECTIFIERS, 
IN008 and 1N016. Replace en- 
tire line of direct replacement 

TV set rectifiers. Snap -in type. 
1N008 is 400 -ma half -wave unit; 
1N016, 400 -ma doubler.-Gen- 
eral Electric Co., Semiconductor 
Products Dept., Syracuse, N. Y. 

MOLDED CAPACITORS, 
1Vinia Tropidnr. For printed and 
conventional circuits. Hot -dip 
fusing process seals element to 
terminal Zvi re,. Tropicalized. Air 

inclusion prevented by applying 
coating in vacuum.- Rhomhic 
Associates, 60 W. 45 St., New 
York 36, N. Y. END 

All specifications on these panes are 
front manufacturen' data. 

r( YOU 

MIUST 
SPEND 

YOUR MONEY 
Why not get 

Something for it? 

get 

aEfRp1.E 
Po"- 

QUIETRO 

!Seviwass- 3,' 
.I.s:no1e 1F 

tesalctsat 
Is. 

TV Tuners 
IN BOTTLES 
2, 488 oz. 
Dropper with 

2 oz. 
SPRAY-PACK 

QUIETROLE 
Costs little more than the 
poorest substitutes. Why 
take less than the BEST... 

No Product con match its merit . . , 

None can equal its quality . . . 

Its the answer to noisy controls 
and switches 

ou,rreoce is the original product of its kind 

a. QUIETROLE Company 
SPARTANBURG, South Carolina 

IN CANADA: ACTIVE RADIO and TV DISTRIBUTORS 
58 Spodina Ave., Toronto SS, Ontario 
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GUIDE. 

AUTRONIC -EYÉ 
TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU 

Courses for experienced service 
technicians provide latest repair 
information- enable you to do the 
job faster and more efficiently. 

Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 

at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 
successfully complete the course, is proof that you're 
equipped to give more and better service to more 

people -and that means business. 

If you're an auto radio service dealer, come yourself, or 
send your technicians. There's one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 

GUIDE LAMP DIVISION GENERAL MOTORS CORP. ANDERSON, INDIANA 

Jumbo -size operational panel of Guide's Autronic- 
Eye Circuit puts all parts out front for better, more 
efficient instrJction. 
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H 
HOW & WHY of 

I -FI & STEREO 
NEWEST HI -FI 
STEREO book 

Has all the answers. Ex- 
plains complicated subjects 
in simple easy-to- under- 
stand language. 

Tells HOW to select am- 
plifiers, pre -amps, record 
players, tape recorders, mi- 

crophones, speakers, baffles & enclosures. 
Explains basic principles of high fidelity and 
stereophonic sound. Tells how to read and 
understand manufacturers' specifications of 
Hi -Fi equipment. 

Shows the easy way to understand and use 
decibels. Also explains distortion and means 
of eliminating it, feedback, Williamson & 
Ultra- Linear circuits, impedance matching, 
audio power requirements, cross -over net- 
works, equalization, volume compression and 
expansion, bass & treble boost, types of 
phono pickups & styli & many other subjects. 

Includes the latest stereo developments in 
record players, tuners and tape recorders. 
Shows how to adapt monaural Hi -Fi systems 
to stereo. 
A STROBOSCOPE DISC in each book. 

Price Only $1- Biggest HI -FI STEREO 
Dollar's Worth 

Off the press Jan. 15, 1959. All who send 
advance order and remittance before that 
date will also receive absolutely FREE OF 
CHARGE, a copy of H. G. Cisin's GUIDE 
TO BASIC ELECTRICITY, Vol. 1. 

TV & RADIO 
TUBE SUBSTITUTION GUIDE 

TUBE SUBSTITUTION 
WITHOUT REWIRING 

1959 EDITION 
* Includes newest type 

tubes 
* No socket changes nec- 

essary 
* U.S.A. Substitutes for 

foreign tubes 
* Transistor substitutes 
* Hi-Pi Substitutes 
* Special section on TV Picture Tube Sub- 

stitutions 
On sale at over 500 leading Radio -TV 
jobbers in U. S. and Canada. If jobber 
cannot supply send his name with your 
order. 
Price Only 500 i 

H. G. Cisin, Consulting Engineer 
Dept. E -50, Amagansett, N.Y. 
Enclosed find $ RUSH FOLLOWING: 

HOW & WHY OF HI -FI & STEREO SI 
TV RADIO TUBE SUBST. GUIDE SOC 

Vol. I Basic Elec. Vol. 2 Vol. 3-50¢ ea. 

Name 

Address 

City Zone State 
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PARKING 
ALONG THE BEAM 

Patent No. 2,818,553 
David Lawrence Jaffe, Great Neck, N. Y. 
(Assigned to Polarad Electronics Corp., 

Brooklyn, N. Y.) 
Here is a solution to the problem of the big 

car and little garage. A radio beam guides the 
driver as he moves in or out, the signal being 
received on the car radio. 

the fields cancel. If the car is off center, its 
radio antenna (loop L3) will receive one carrier 
more strongly than the other, and the correspond- 
ing tone is heard. To park the car correctly. 

Two directional loops (L1 and L2) are mounted 
symmetrically at the rear of the garage. They 
are energized by rf, each out of phase with the 
other. Each is modulated with a different audio 
tone. At any point midway between the loops 

the driver merely steers so that he is always 
along the null line. 

The inventor suggests shorting out the radio's 
avc for maximum sensitivity while using this 
parking guide. 

PORTABLE TAPE -RECORDER 
CIRCUIT 

Patent No. 2,810,791 
Ralph West, Oceanside, and Kahn Meri, Astoria, 
N. Y. (Assigned to Mohawk Business Machines 

Corp., New York, N. Y.) 
A single tube can combine the functions of 

signal amplifier and bias voltage generator. The 
dual- function tube (V) is shown as a filament 
type for battery operation. Other tubes (not 
shown) are in the main amplifier. 

N 

AUDIO 
AMPL 

N 

tude is adjusted by C. At the same time, the tube 
adds its gain to the output from the amplifier. 
The mixed bias -audio voltage is delivered to the 
recording head. 

RECORD 

i meII 

PLAYBACK 

II- 

MIKE A+ B+ 

When switched to RECORD, the tube's output is 
fed back through T and C for oscillation at some 
predetermined ultrasonic frequency. Bias ampli- 

PKR 

RECORD- - 
PLAYBACK - 

Switching to PLAYBACK connects the magnetic 
head to the amplifier input. Output from V ap- 
pears across the speaker for tape reproduction. 

HEADLIGHT DIMMER 
Patent No. 2,827,594 

Jacob Rabinow, Takoma Park, Md. 

Your headlights should be dimmed when you direction or when a second car approaches in the 
travel behind another car moving in the same opposite direction. This avoids confusing the 

ROTATING 
LENS FILTER 

PHOTOTUBE -- _-- 
LIGHT 

FROM HOT SIDE 

OF CAR BATTERY 

BRIGHT 
TO . HEADLIGHTS 

DIM 

RY 
DIFFERENTIAL 
RELAY 
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PATENTS (Continued) 

driver up ahead or blinding an approaching 
driver. This automatic device responds auto- 
matically both to a strong (white) headlight or 
to a weak (red) taillight. 

The received light beam passes through a lens 
and a motor- driven filter to the phototube. The 
same motor drives a synchonous vibrator which 
closes the "red" contacts while the red filter is in 
position, and so on. Separate outputs from the 
vibrator are adjusted by R1 and R2, which feed 
the coils of relay RY. As long as these outputs 
are equal (but opposite) the relay is not ener- 
gized. 

Light from a taillight is nearly all red, so the 
output of the red contact is high and that of the 
blue contact of the vibrator is practically zero. 
Therefore the relay closes, dimming the head- 
lights. 

Light from the headlights of an approaching 
vehicle contain quantities of both red and blue 
light so Rl and R2 are adjusted to provide 
enough of a difference in red and blue outputs 
to close the relay. 

Now. either approaching headlights or creep- 
ing up on the taillights of the car ahead will 
dim your lights. Of course, after the approaching 
car has passed or you have passed the car ahead, 
the bright lights go on again -with no light in 
front of you there is no output from the red or 
blue contacts and the relay opens. 

BLINKER 
Patent No. 2,829,257 

Elihu Root, 3d, Clinton, N. Y. (Assigned to R. E. 
Dietz Co., Syracuse, N. Y.) 

This blinker controls a low- voltage lamp. It 
can be used as a safety flasher -for example, 
near a stalled car. The car battery could be the 
power source. One transistor (V1) is a control 
unit, while the other (V2) must be a power 

unit capable of passing the high lamp current. 
Initially, V1 and V2 are cut off and current 

flows through Rl to charge Cl. VI's emitter goes 
progressively more negative and soon the trans - 
sistor conducts. Current flowing through R2 
drives V2 to conduction also, permitting lamp 
current to flow through this transistor. As the 
lamp voltage rises, VI's base goes still more 
positive until both transistors are saturated and 
the lamp is fullly lit. 

Cl begins to discharge through the transistors, 
continuing until its voltage becomes too low to 
support further flow through them. At this 
point, the transistors block and the cycle repeats. 

DUAL -IMAGE TV SET 
Patent No. 2,832,821 

Allen B. DuMont, Cedar Grove, N. J. (Assigned to 
Allen B. DuMont Labs, inc.) 

This TV receiver has two picture tubes and 
can reproduce two different images at once. 
Both pictures are superimposed on a single 
screen. A polarized sheet is used to filter out 

one image, so that a viewer sees only the desired 
show. 

The image from one kinescope is viewed 
directly, while that of the other is reflected. 
This polarizes them oppositely and makes it 
possible to separate them by oppositely polarized 
glasses or panels. The diagram shows how two 
viewers may watch different programs at once. 

To avoid conflict of sound, each viewer wears 
an earpiece END 

JANUARY, 1959 
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GIANT ALL NEW 1959 

B -A CATALOG 
WITH THE BIGGEST SAVINGS ANYWHERE 

A COMPLETE BUYING GUIDE FOR EVE EYTNING IN 

RADIO TV 
ELECTRONICS 

95g 
ANNIAL CATALOG 591 

Rust' COUPON 
TODAY! 

tnte-.. ABA 

ME 
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`- 

e, 
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Tp)Dc-QQy unr}iiitit..- y.. 

. 

T47._ 

180 
ICtNr -S'ZED 

pAG-ES 
LINE.: - 

EVERYTHING 
IN RADIO 
TV AND 

10 O'5 OF 
NEW ITEMS 

LISTED HERE 
FFOR 1ST TIME 

21 PACES 
OF BARCAINS 
NOT IN ANY 
OTHER CATALOG 

il 

BURSTEIN-APFLEBEf CO. Dept. S 

1012-14 Mdree St-, Kansas City 6, Mo. 

O Send Free 1959 B-A CatLlog ND. 591. 

NAME 

ADDRESS 

CITY STATE 

SAVE 
TIME with 

BEN-CORE 
!ID? 

New! Improved! 
TRANSISTOR 
CHECKER 
America's newest, most 
popular test instrument 
Simple to Operate. Centrals are accur- 
otely set for each transistor bet 

referring to replaceable set -up chart 
on rear. Test leads or socket 
provides for fast hook -up. 

NOW CHECKS: 
* Transistors for opens, shorts, leakage and current gain. 

Only tester that tests power transistors as used in 
car radio outputs. 

* Crystal Diodes checks forward to reverse current ratio 
or all diodes. 

* Selenium Rectifiers checks forward and reverse currents. 

SENCORE CORP. 121 Off Idol Rd. Addison, III. L See other SENCORE ads in +his issue. 

=RR 11111Rnisi 

Canot become 
of olete. 

Ap,orea by 

L. smog 
man s'acturen. 

t 
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"So Smooth & Clean- 
Is the response of the Atlas WT -6 that we 

demonstrate it in our high- fidelity 
Audio Turium," says Anton 1. Schmitt, 

Harvey Radio Co., Inc., 

New York. N. Y. 

TAPE RECORDER SERVICING 
Loss of volume or high -frequency 

response in a tape recorder can often 
be traced to the pressure pad (Fig. 1) 
not holding the tape firmly against the 
head. After the recorder has been used 

New ATLAS 
COAX - PROJECTOR WT -6 

for quite some time without the spring - 
tension screw being adjusted, the spring 
tends to loosen up. 

To tighten the spring tension, start 
a tape running through the machine 
on playback, loosen the small nut which 
holds the screw tight and tighten the 
screw for more tension (Fig. 2). 
(Adjust the screw for firm tension but 

WT -6 NET $34.50 
support stand only, 

SS -4 NET $12.60 

ALL-WEATHER - install it, forget it! - 
HIGHEFFICIENCY . . COMPACT .. 

True HIGH FIDELITY TWO -WAY system - 
not just a "compromise" of two horns 
coupled to a single diaphragm. The WT -6 
comprises a weather-proof cone type driver 
(with 6 -inch throat) coupled to its individual 
woofer horn; a separate pressure -type driver 
loaded to its separate tweeter horn. The 
built -in crossover electronic filter supple- 
ments the electro- mechanical frequency - 
limiting characteristics of the 2 individual 
reproducers - providing for -smooth fre- 
quency division as each speaker functions 
within its engineered range of frequencies. 

Universally adjustable "U" -type rugged 
steel mounting . . . finished in high tem- 
perature baked modern beige enamel. 

Power Rating 15 watts continuous 
Freq. Resp. 140- 15,000 cps 
Impedance 8 ohms 
Dispersion 120' 

Dimensions Bell opening 15 ". 
overall depth 12" 

See the WT -6 at your local distributor. 
Send for complete catalog. RE -1. 

MOSLEY 
4 -Set Coupler 

ILOW LOSS 

EFFECTIVE ISOLATION 
EFFICIENT SIGNAL 

DISTRIBUTION 

Owners of Duplex .or 4 -unit Apart- 
ment Buildings will want you to in- 
stall Mosley 4 -Set Couplers! 
Here's a Big profit -maker in a Big 
market! 

Mosley 904, 4 -Set Coupler 
$6.25 List 

Another Mosley Premium Quality T I 

Accessory! 

ATLAS 
SOUND CORP. 
1449 -39 St., Brooklyn 18, N. Y. 

Atlas Radio Ltd., Toronto, Canada 
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not so firm that tape passing through 
the head tends to slow down.) The 
increased pad pressure will hold the 
tape firmly against the head and insure 
that none of the intelligence on the tape 
will pass by unreproduced.-Scott Mock 

SWAPPED 3.58 -MC CRYSTALS 
Recently, I was called into a service 

shop to take a look at a color TV 
receiver which would not lock color. 
The color signal was present but 
appeared in the form of several rain- 
bows across the screen, drifting back 
and forth. No adjustment of the color 
discriminator balance control would 
help, although it would reduce the 
number of rainbows and almost bring 
the color sync into lock. 

Tubes had been replaced, the react- 
ance tube tank and the color oscillator 
slug were varied through their entire 
ranges with no results. All operating 
voltages were within tolerance. 

8622 ST. CHARLES ROCK ROAD 
ST. LOUIS 14, MISSOURI 

RADIO -ELECTRONICS 
February issue 

on Sale Jan. 29th 
Reserve your copy 

now 

We Specialize in REPAIR 

of RCA TUNERS 
All Model Tuners Repaired 

$8 plus parts costs 

Television Tuner Service Co. 
2534 Rusty Drive Des Plaines, Ill. 
133 N. Overhill Dr. Bloomington, Ind. 
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TECHNOTES (Continued) 

Finally I suspected that the color 
oscillator crystal might have become 
defective, although this seemed remote. 
Discussion brought up the possibility 
that the technician might have mixed 
up the crystals for the color bar gen- 
erator and the receiver -both were 
stamped 3.579545 mc. 

The possibility was checked by swap- 
ping the crystals. Sure enough, a little 
touchup of the color sync controls 
restored perfect reception. Apparently, 
the color bar generator signal was 
thrown off frequency by the receiver 
crystal, just as the receiver was thrown 
off frequency by the generator crystal. 
Both were stamped with the same fre- 
quency but each operated properly only 
in the circuit for which it had been 
intended. Robert G. Middleton 

MAJESTIC MODELS 99 TO 105 
Ringing due to insufficient damping 

in the horizontal deflection circuit has 
been traced to the 75 -µµf capacitor 

FROM FLYBACK 

VERT OUT 
TRANS 

FROM 
VERT OUT 

225 V 

REPLACE WITH 
38 OR 39 pµf 
I5KV-1 

75µµf 

IITiTl j1IlI1 

L 

2.2 K - 2.2 K 

T.2 

FROM FLYBACK 

across half of the horizontal yoke wind- 
ing. Replace this unit with a 38- or 
39 -µµf 1,500 -volt capacitor to eliminate 
the trouble. John A. Comstock 

PACKARD -BELL MODEL 2101 
Trouble: nonlinear retrace lines top 

half of raster. 
Check for slightly leaky capacitor 

across primary of vertical output trans- 
former. If, with new capacitor installed, 
trouble returns in a short time, try a 
new transformer -the one in the set 
may have shorted turns. -William 
Porter END 

.«.e..e..e..e..e..e..e..e..e _ e..e..e..e..e..e »e..e.. e.. e..e..e..e 

Answer to Electronic Crossword on 
page 39 

i H I F 21 sS C 0,P E \N 
oA 

T TT 

E N R M R 

N 8D Eill L 0 roT A A 

dR C U I B R T N 

Y C gIC A R A S E R S 

T i4B N U M 

im A PA C Io 0 1TR S R I 

A N A H F T 

gl E A C T A N C E S ZA F T 

B E K el U T E 

0 ital a C S 0 
21 

R 

N P T 0 T iii E C T a U N E R I A 
22 

E L ad L E a 
101 R I IC KI E inill 113 R I 

JANUARY, 1959 

Fifteenth Edition 

BUY FROM YOUR FAVORITE DISTRIBUTDF 
at above price c r adc 10% cr direct mail orders to 

EDITORS and ENGINEERS, Ltd. 
Summer aid 3, California 

7g.- iRf)44.4 ,Fli3ti 13r1.h4 i.1i."3t1.#.t.tlt CO., tfLt,E..t ... - 

s E N C o R E Ife" 
1 CIRCUIT lase S 
1 TESTER 

Save costly call becks by testing the circuit before 
replacing fuse, fuse resistor or circuit breaker. 
Individual scale for each value fuse resistor -no interpretation, 
just read in red or green area. * Measures line current and up to 1100 watts of power at 115 volts 

using line cord and socket. * Two convenient current ranges- 
() to 2 amps and 0 to 10 amps. Test leads clip in place of fuse 

or fuse resistor. * 5 ohm, 10 watt resistor prevents 
TVcircuit damage,simulates operating conditions. 

As Recommended by Leading Manufacturers 

SENCORE CORP. 121 Official Rd. Addison, Ill. 
other SENCORE ads in This issue AR mM = MM w 

MODEL 
Fi-3 

aEALER NE- 

AC-DC or both m needed 
for Fine Resistor 

Circuits .... ï: 
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TV TUNERS REBUILT 
ALL MAKES & MODELS 

THOUSANDS OF TUNERS IN STOCK 

EXCHANGED OR OVERHAULED 
S QQ Price includes WORN parts 

.x7 only. Replacement tubes and 9 NET 
smashed or missing parts are 
charged extra. 

COMBINATION UHF /VHF UNITS $19.90 
90 DAYS WARRANTY 

ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT. ALL WORK PERFORMED 

BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER FIELD. 

FAST SERVICE 
EXCHANGE OR OVERHAULED TUNER SHIPPED 
WITHIN 48 HOURS, IN MOST CASES. 

Forward Tuner with All Smashed Parts: Quote Make and Model F' We will oh,p'C O.Dnto 

G'li,vyiie Teleuidiam Tafrteii se/ut-ice 
1723 W. LUNT AVE., 
CHICAGO 26, ILL. 

152 MAIN ST., U.S.A. TORONTO 13, ONT. CANADA 
Suppliers of rebuilt TV Tuners to leading manufacturers, technicians & service dealers, coast to coast. 
Original and Only Complete TV Tuner Service covering the North American Continent. 

NOW! 
Step ahead faster 

as an 

INDUSTRIAL 
ELECTRONICS 

TECHNICIAN 

LOOK 
no further . . if you're 
searching for hi -fi say- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 
120 -A Liberty St., N.Y. 6, N.Y. 

EV 4 -0071 

Turn your experience into a 
big, new better- paying career! 
Day by day industrial plants are adding more 
electronic devices - for sorting, counting, 
checking almost any control job you can name. 
Cash in on industry's great need for men who 
can keep these devices in top working order. 
Make more money, feel more secure, doing work 
that is second nature to you. With what you 
already know about electronics you have a long 
head start in a field just beginning to boom. 
GET INTO IT RIGHT NOW with the help of 

PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 

No long sessions on math 
or theory! These 4 prac- 
tical volumes show you 
how to keep the plant's 
electronic equipment work- 
ing ... how to locate and 
correct tube and circuit 
troubles ... bow to install, 
service, and maintain even 
brand new equipment with- 
out being stumped by new 
circuits 1 

FREE TRIAL -EASY TERMS 

4 volumes (1369 
pp., 102 illus.). 
Chute's Electron- 
ics in Industry 

Miller's Mainte- 
nance Manual of 
Electronic Con- 
trol 

Markus & Zeluff's 
Handbook of In- 
dustrial Electron- 
ics Circuits 

Henney & Fahne- 
tock's Electron 

Tubes in Indus- 
try 

I- 1 
McGraw -Hill Book Co., Dept. RE -1, 
321 W. 41st St., N.Y.C. 36 
Send me the Practical Industrial Electronics Library 
for 10 days' examination. on approval. In 10 days I 
will send $3.50, then $5.00 a month until $23.50 
is ald. (A saving of $6.00 under the regular price 
of $29.50.) Otherwise I will return books postpaid 
(Print) 

Name 

Address 

City Zone State 

Company 

Position 
For price and terms outside U.S. write 

L_ 
McGraw -Hill Int'l.. N.Y.C. 
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RE-1 

SUITS NEED PRESSING - 
MERIT DEFLECTION YOKES 

DO NOT 
Merit deflection yokes are cosine wound 

TO FORM, not pressed. Pressing can 
lead to distortion and poor focusing. 

Pressing after winding frequently 
causes breakdown. 

MERIT COILS AND TRANSFORMERS 
HAVE "BUILT -IN" ADVANTAGES. 

Each Merit yoke is 
100% LIVE TESTED 

COMPARE IT WITH MERIT 
MERIT COIL AND TRANSFORMER CORP. 

MERIT PLAZA HOLLYWOOD, FLORIDA 

TRY 

TELEPHONE ANTENNA 
Many a technician has encountered 

the landlord who would not .stand for 
an outdoor antenna. A simple solution 
to this problem is to take a 10 -foot 
length of insulated indoor antenna wire 
and wrap one end into a 4 -inch coil 
of about 6 turns. Place this coil under 
the base of a desk telephone and fasten 
the other end to the antenna terminals 
of the AM receiver. 

The electrostatic or capacitive cou- 
pling between the coil of wire and the 
phone base transfers rf signals picked 
up by the external telephone lines to 
the lead -in and on to the AM receiver. - 
John A. Comstock 

TAPE RECORDER KINK 
If you have ever picked up a tape re- 
corder by its carrying handle while 

. reels of recording tape were still on 
the spindles, you'll remember how the 
reels of tape slipped off and fell crash- 

ing to the floor in a tangled mess. After 
this little incident happened to me re- 
cently, I decided to take measures to 
keep it from happening again. Before 
I pick up the recorder when there are 
reels of tape on the spindles, I slip a 
tight- fitting rubber grommet over each 
spindle. This keeps the reels of tape 
from slipping off. -Scott Mack 

SIMPLE FEEDBACK 
CONNECTION 

You can add inverse feedback to an 
audio amplifier, radio, TV set or small 
phonograph in a very simple manner. 
Just disconnect the plate load resistor 
of the first audio tube from B -plus and 
connect it to the plate of the output 
tube. Thus, that resistor now serves 
as both a plate load and a feedback re- 
sistor. The degree of feedback can be 
changed by changing the value of this 
resistor -lower values for more feed- 
back.-Charles Erwin Cohn 

FRAYING POWER CORDS 
Many radio -TV -electrical- appliance- 

technicians are familiar with the age- 

RADIO -ELECTRONICS 
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"ONE DOLLARL'UYS 

As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10% OF$100ROVER 
Plus a FREE SURPRISE PACKAGE 

15 -ASST. ROTARY SWITCHES vis worm $1 
$15 - "JACKPOT" TELEVISION PARTS $1 
2 - ELECTRIC MOTORS t tz volt, tool uses $1 
4 - RCA ;.-..'1U4 TUBES aiso serves as a 1T4 $1 
40 - ASST. PRECISION RESISTORS best sizes $1 
10 -TV CARTWHEEL CONDENSERS limy Si 
1 - 5" PM SPEAKER ;dmt o _ 5 magnet $1 
20 - TUBULAR CONDENSERS .05 -600v Sl 
20 - TUBULAR CONDENSERS . 001 -1000v $1 
100 - ASSORTED FUSES popular sizes $1 
100 - ASST. 1/2 WATT RESISTORS.t,me stm 51 
70 - ASSORTED 1 WATT RESISTORS some 5 $1 
35 - ASSORTED 2 WATT RESISTORSsome 5,r $1 
50 - ASST. TUBULAR CONDENSERS $1 
10 - 6' ELECTRIC LINE CORDS with plugs 51 
5 - TV CHEATER CORDS with lesh plugs $1 0 4 -50' SPOOLS HOOK -UP WIRE 4 colors $1 
50 - STRIPS ASST. SPAGHETTI nest sizes 51 
100 - ASST. RUBBER GROMMETS best sizes $1 
100' - TWIN LEAD -IN WIRE 3001.2 heavy duty $1 
50' - FLAT 4- CONDUCT. WIRE any purposes 51 
25' - INSULATED SHIELDED WIRE $1 
1 - $7 INDOOR TV ANTENNA hiaaln a section $1 
50' - ANT. ROTOR 4- CONDUCTOR WIRE 51 4- RATCHET GUY WIRE FASTENERS $1 20 -ASST. TV KNOBS. ESCUTCHEONS, Etc S1 
3 - ASST. TOGGLE SWITCHES spat, dpdt, ete $1 
6 - ASST. SLIDE SWITCHES pst, dpdt, etc. 51 '4- BAKELITE KNIFE SWITCHES tin& $1 
100' - FINEST NYLON DIAL CORD best size 51 
200 - SELF TAPPING SCREWS 48 x Vs" 51 
35 - ASST. RADIO KNOBS .crew and push -on $1 
100 - KNOB SPRINGS -0 nnntrd size as' x Vs" 51 
100 - ASSORTED KNOB SET -SCREWS $1 
25 - ASSORTED CLOCK RADIO KNOBS $1 
400 - ASST. H'DWARE nuts, rivets. etc Si 
50 - ASST. SOCKETS T.d. nova] and miniature 51 
20 - ASSORTED TUBE SHIELDS best sizes $1 
50 - ASST. MICA CONDENSERS some in 5'i- 51 
50 - ASST. CERAMIC CONDENSERS $1 
10 - ASST. VOLUME CONTROLS less switch $1 
5 - ASST. VOLUME CONTROLS with switch $1 
100 - VOLUME CONTROL HEX NUTS 51 
20 - ASST. PILOT LIGHTS popular types $1 
10 - PILOT LIGHT SKTS. n., n r type. wired $1 
50 - ASST. TERMINAL STRIPS t. ^-. 3, 1 toe 51 
10 - ASST. RADIO ELECTRO. CONDENSERS $1 
5 - ASST. TV ELECTROLYTIC CONDENSERS S1 
25 - ASST. MICA TRIMMER CONDENSERS 51 
2 - ELECTROLYTIC COND. 40 /40-i3nv $1 
30 - FP CONDENSER MOUNTING WAFERS 51 
3 - ELECTROLYTIC COND. oil- 
3 - ELECTROLYTIC COND. mist -tsov $1 
10 - HV TUBULAR CONDENSERS .00e -leoov $1 
10 - HV TUBULAR CONDENSERS .001 -6000v 51 
10 - HV TUBULAR CONDENSERS .005 -6000v S1 
35 - MICA COND. 20 -100 mmf & 15 -270 mmf 51 
35 - MICA COND. 20 -470 mmf & 15 -680 mmf $1 
35 - MICA COND. 20 -820 mmf & I5 -1000 mmf $1 
35 - CERAMIC COND. 20 -5 mmf & 15 -10 mmf $1 
35 - CERAMIC COND. 20 -25 mmf & 15 -47 mmf S1 
35 - CERAMIC COND. 20 -56 mmf & I5 -82 mmf $1 
35 - CERAMIC COND. 20 -100 mmf & 15 -150 mmf $1 
35 - CERAM IC COND. 20 -270 mmf & 15 -470 mmf 51 
35 - CERAMIC COND. 20 -1000 mmf & 15 -1500 mmf $1 
35 - CERAMIC COND. 20 -2000 mmf & 15 -5000 mmf. 51 
50 - 1001! 1/2 WATT RESISTORS 5% Si 
75 - 470K122 V2 WATT RESISTORS 10% $1 
35 - 100K!? 2 WATT RESISTORS 10% $1 
10 - ASST. WIREW'ND RES. 5, 10. 20 watt 51 
3 - AUDIO OUTPUT TRANS. SOLES type $1 
3 - AUDIO OUTPUT TRANS. 6K6 or 6V6 type 51 
3 - I.F. COIL TRANSFORMERS ass be $1 
3 - I.F. COIL TRANSFORMERS 10.7 me FM . 51 

D4- OVAL LOOP ANTENNAS asst ht -gam type< $1 
3- LOOPSTICK ANT. ts., ferrite adjustable $1 
12 - RADIO OSCILLATOR COILS 456 ke 51 
3 - 1/2 MEG VOLUME CONTROLS with switch 51 
5 - 50K VOLUME CONTROLS less switch 51 
10 - SURE GRIP ALLIGATOR CLIPS Si 

1 - GOLD GRILLE CLOTH í,i".14^ or 12 "x16" $1 
5 - SETS SPEAKER PLUGS wired S1 
10 - SETS PHONO PLUGS and PIN JACKS $1 
2 - 52.50 SAPPHIRE NEEDLES 4000 playmgs $1 
5 - DIODE CRYSTALS 2-IS 21 2 -1N22 1 -1N64 $1 p 3- DIODE CRYSTALS i- iNf;n, 1- LNu.t, 1 -1N69 .$1 
1 - 511 TODD 60° DEFLECTION YOKE. $1 2- SELENIUM RECTIFIERS t- 65 madI -15Oma $1 
15 - ASST. TV COILS peaking, width, etc. .$1 
1 - TV VERT. OUTPUT TRANS. to to 1 ratio $1 

5 - TV CRT. SOCKETS with Is leads 51 
5 - HI -VOLT. ANODE LEADS with 18" leads _51 
1 - TV RATIO DETECTOR TRANS. 4.5 me $1 

1 - SET TV KNOBS -00100 ,1 tm Incl. decals 51 
1 - LB ROSIN CORE SOLDER 40/80 ..... , Si 
6 - SPIN TIGHT SOCKET SET 3 /i8" to 7/10" 51 
1LB - SPOOL ROSIN CORE SOLDER $1 
3 - TV ALIGNMENT TOOLS s ", 7 , 12" $1 

HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark items wanted (X In square is sufficient); 
enclose with money order or check. You will receive a new 
copy of this ad for re-orders. 
ON SMALL ORDERS -Include stamps for postage, exeesS will be refunded. Larger orders shipped express collect. 

BROOKS RADIO & TV CORP. 
84 Vesey St. Dept. A, New York 7, N.Y. 

JANUARY, 1959 

TRY THIS ONE (Continued) 

old electrical problem. How do you keep 
a power cord from wearing out near 
its connector? Flexing of the cord dur- 
ing normal use eventually results in 
complete breakdown of the wires and 
insulation. Although there probably is 
no completely foolproof way to keep 

this from happening, try wrapping the 
cord with solder near the connector, 
as shown in the photograph. The solder 
provides additional support for the 
wires and insulation, and won't even- 
tually wear out as will a wrapping of 
waxed lacing twine or tape. J. A. 
Compton 

STORING RECORDED TAPES 
After purchasing a tape recorder I 

went out and recorded reels full of 
almost anything that made noise. I 
shortly discovered I had reels and reels 
of tape, but no safe place to keep them. 
A look around the kitchen solved the 
problem -empty potato -chip cans. They 
are about 71/4 inches in diameter and 
about 10 inches high -good for holding 
twenty 7 -inch reels. Smaller cans for 
smaller reels can also be obtained and 
are very convenient. -Gerald Samkof- 
sky, W2YSF 

HANDY REAMER 
For enlarging holes drilled in a 

chassis, the technician and radio 
builder will both find that a plumber's 
burring reamer with a T- handle like 
the one shown can't be beat. It's a cinch 
to use in close quarters and its large 

3 -I/2" 

O 

PIPE ' BRAZED 

1/2" 

OR WELDED 

PLUMBERS 
REAMER 

diameter makes it more versatile than 
the usual T- handle reamer. Drill a hole 
in the pipe large enough to accept part 
of the reamer's shank, then braze it in 
place. You are sure to find this modified 
reamer a handy addition to your bench 
tools. John A. Comstock END 

These men are getting 
practical training in... 

Train in NEW Shop -Labs of 

DYNE 
in Chicago - Electronic Center of the World. 
Prepare for a bette:, job and a successful future in 
TOP OPPORTUNITY FIELD. Train on real full size 
equipment at COYNE where thousands of success- 
ful men have trained for 60 years- largest, oldest, 
best equipped school of its kind. Professional and 
experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates. 
Start Now -Pay Later- Liberal Finance and Pay- 
ment Plans. Pay most of tuition after graduation. 
Part -time employment help for students. Choose 
from nine yearly Starting Dates. 
Mail Coupon For Free Book -"Guide to Careers." 
Whether you prefer ELECTRICITY -ELECTRONICS, TELE- 
VISION -RADIO ELECTRONICS Or COMBINED ELECTRONICS 
TRAINING, this book describes all training offered 
and gives all the facts to Vets and Non -Vets. 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 

B. W. Cooke, Jr., Prel,. Founded 1899 
COYNE ELECTRICAL SCHOOL 

Chartered Not For Profit 
150I W. Congress Pkwy., Chicago 7, III., Dept. 19 -5A 

Coyne Electrical School, Dept.19 -5A 
1501 W. Congress Pkwy. 
Chicago 7, III. 
Send FREE book, "Guide to Careers" an 
details of all training you offer. 

Name 

Address. 

City State 
(I understand no Salesman will call) 
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Popular and Fast Moving e e e 

fj% 
"ILLINI 

CONDENSERS" 

Earn greater profits with this 
quality line of capacitors 
which are priced to sell 
Available in variety of sizes with flexible leads or tinned 
pigtail leads. Attractively packed 10 to colorful display box. 
One full year unconditional guarantee. Write for catalog. 
501D THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 

ILLINOIS 

PACKED 

10 IN 

A Box 

Telephone: EVerglade 4 -1300 

CONDENSER COMPANY 
1616 N. Throop Street Chicago 22, Illinois 

ENGINEERING 
Prepare tar tin- B. S. DEGREE limited opportu- 
nities of the IN 27 MONTHS Electronic Age! 
Earn your B.S. DEGREE IN 27 MONTHS in Aero- 
nautical, Chemical. Civil, Electrical or Mechanical Engi- 
neering; in 36 MONTIIS in Mathematics, Chemistry, 
Physics. Intensive, specialized courses. Comprehensive 
training in electronics, television, advanced radio theory 
and design, math, nuclear physics and elec. eng. Engi- 
neering Science preparatory courses. Low rate. Graduates 
in demand. Spacious campus; 20 bldgs., dorms, gym, 
playing field. Earn part of your expenses in Fort Wayne. 
G.I. approved. Enter March, June, Sept., Dec. Catalog. 
INDIANA TECHNICAL COLLEGE 
1719 E. Washington Blvd., Fort Wayne 2. Indiana 
Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

B.S. DEGREE IN 36 MO. in: Math. Chem. Physics 
Name 
Address 

CONVERT TO COLOR TV 
COLORDAPTOR -:A simple 111-tube circuit and 
rotating color wheel converts any -size black -and- 
white TV, direct view or projection, to receive com- 
patible color TV. COLORDAPTOR is simply at- 
tached to TV set, does not affect normal operation 
and can be built from parts experimenters have on 
hand. 
complete specifications including theory of opera- 
tion, complete simplified construction 

$1x95 plans, schematic and sample color $ 
litters 
Essential parts kit containing all special 
parts - coils, delay line, crystal, color 
filters - 
Up to 16" Si C 9 QQ 17" and c 

sets- J S larger - L ua 
All other COLORDAPTOR parts. kits, 
motors, etc. available. 
COLORDAPTOR, 1198 Santa Cruz, Menlo Park, Calif. 

servicemen 
everywhere 
insist on the 

GENUINE 

O 
OISE" 

NO -NOISE NEW 
RUBBER COAT 

SPRAY 
Insulates where 0 Oz. Spray Can 

pl 
Protects ìndeli. 
mtely 
Prevents arcing. 
shorting. corrosion 
Waterprols 
rusehly 
Non -inflammable 
Contains no piss- 

Net To Servicemen tic 

NO -NOISE 
VOLUME CONTROL 

and 
CONTACT RESTORER 

Clea 
sLubricates 

Protects 

NOT A CARBON TET 
SOLUTION 

493 
Beware Of 

Cheap Substitutes! 

NO -NOISE 

TUNER -TONIC 
With PERMA -FILM 

Economical -a lituo e Or. 
does a lot. Aerosol Can 
Cleans. lubricates. 

iesioros 
aII tuners. 

ncluding Warr 
type. 
Nan- tole, non -In. 
flammable 
Use for TV. radio 
and Fm 

idt I Bttlltl 

ELECTRONIC CHEMICAL CORP. 
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2 oz. Bottle 6Oe.Sorey Can 

$boo f225 
Net et Te 

ServiameTe n SerNHCemen 

813 Communipaw Avenue Jersey City 4, N. J. 

U$IE$$ and 

PL-E 

Joseph N. Benjamin (left), former 
executive vice president of Pilot Radio 
Corp. has been appointed president of 
the Bogen- Presto Div. of the Siegler 
Corp., Paramus, N. J., where he will 
direct all activities of the high -fidelity 

and recorder manufacturer. John G. 
Brooks, president of the Siegler Corp., 
has been named to the board of di- 
rectors of the Electronic Industries 
Assn. (EIA). 

Robert C. Sprague (right), board 
chairman of the Sprague Electric Co., 
North Adams, Mass., congratulates 
president Harry Kalker, of Sprague 

p .111.0 

i 

Products Co., who has headed the sub- 
sidiary for the 25 years of its existence. 
Founded in 1933, it followed the estab- 
lishment of the parent company by 7 
years. 

Philip M. Pritch- 
ard has been named 
marketing manag- 
er for entertain- 
ment electronic 
components by 
General Instru- 
ment Corp., with 
headquarters in Newark, N. J. He will 
be responsible for the marketing of the 
company's TV and radio components. 
He was formerly general sales man- 
ager, Parts Div., Sylvania. 

C. R. (Russ) MIllir7 
.Af Robertson, sales 

manager, was 
elected vice presi- 
dent -sales by Wel- 
ler Electric Corp., 
Easton, Pa., manu- 
facturer of solder- 
ing guns and other tools. 

H. D. Johnson, vice president and 
director of the Hickok Electrical In- 
strument Co., Cleveland, has been ap- 

RADIO -ELECTRONICS 
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BUSINESS AND PEOPLE (Continued) 

pointed director of marketing as part 
of the company's expansion. 

Myron S. Friedman (left) has been 
promoted to manager of branch opera- 
tions of all stores owned by the Radio 
Shack Corp., Boston -two in Boston 

Akita' 
and one in New Haven. Alfred E. Coe 
joins the company as manager of the 
Amateur Sales Div. 

Dr. Philip N. 
Hambleton became 
supervisor of re- 
search and develop- 
ment -tubes for 
CBS -Hytron, Dan- 
vers, Mass. He was 
previously senior 
physicist in the Tube Research and De- 
velopment Laboratory. 

Gordon R. Vance 
was elevated to 
manager, sales co- 
ordination, distrib- 
utor sales, RCA 
Electron Tube Div. 
He has been man- 
ager product con- 
trols- industrial tubes, in the Distribu- 
tor Products Dept. 

Harold J. Adler 
was appointed vice 
president in charge 
of operations for 
Shure Brothers 
Inc., Evanston, Ill., 
manufacturer of 
microphones and 
electronic components. He has been vice 
president of the Edwin I. Guthman Co., 
engineering director of Hallicrafters 
and chief electrical engineer of the 
Sentinel Radio Co. 
Walter L. Brough 

has been named to 
the new post of 
manager, Manufac- 
turing Div., OR- 
Radio Industries 
Inc., Opelika, Ala. 
He was formerly 
executive vice president of 
Motors Corp., Canton, Ohio. 

Unif produc +ion and sales 
First 9 months 

1958 1957 
TV Set Production 3,572,189 4,589,164 
Radio Set Produc- 

tion 8,178,821 10,376,354 
FM Radio Pro- 

duction 176,061 not given 
TV Retail Sales 3,468,090 4,452,081 
Radio Retail Sales *4,903,676 5,840,372 
TV Picture 

Tube Sales 5,844,665 7,308,552 
Receiving 

Tube Sales 291,718,000 341,663,000 
Transistor Sales 30,387,277 17,842,300 

Excluding auto receivers 
Source -EIA 

Hercules 

JANUARY, 1959 

GIANT NEW YEAR'S SALE OF LEKTRON 

POLY -PAKS 
OVER 500,000 SOLD AT $1 EACH! 

FREE! Buy 10 Poly -Paks, 

PICK ELEVENTH FREE! 
70 ONE -WATTERS AId value espion e- 
slstoes. 88c Srí. tool 

100 HALF -WATTERS 
id. value carbon re- 

s, In c1. 3cí. 88c. 
Reg. .1.2. 

70 HI -Q RESISTORS 
lrnm11, IRS(', 

1 & 21W: 
10 ohms to ln mega. ß8c 2 lb.. Reg. I1:1. 

20 CAMEL HAIR 
BRUSHES 

x =ee íl -6." Re g. 
bristle. 

8 2.30. 
1500 PCS. HARDWARE 

Nuts. s r 
e 
ws. 

[r. lhs. 8 8 C Reg. $6. 
5 -IN -1 DRILL BIT 
Reaone, . 

dr 
ms 

copes. Ì'i' 
hand lerlrlr dril. ß8C 
8 GERMANIUM DIODES 

w /I.,ng Ieads. 1 

4-1 $:1.441. 88C Reg. 83. 
60 SUB -MINI 

RESISTORS 

D ' t "W 
long, 

, 

20 values: 
1 u mels.3 Reg. I6. SSc 

70 TUBULAR 
CONDENSERS 

D r molded, oil, 
1 porc. 

atter. 
ono_ to .Sntf. 4 

1000 V. 2 lbs. 
Reg. S14. ß8C 
300 FT. HOOKUP WIRE 
D 5llz eed,2 11sAtd colors. 
Reg. 55. 

POSTAGE STAMP MIKE 
D Crystal: 1(10 to R,1... 

cycles. per -.,er. 88c 1 Ib. Reg. 
70 TERMINAL STRIPS D Solder lug A 

to 20 tense". 88c 2 Ibn. 
75 MICA CONDENSERS 
D 00025 to .111 n 

V. Sliver. to,.. 88C 25 Values. Reg. $25 
SYLVANIA TV MIRROR 

Many 2uses! 1 2 88c Reg. w4, 
40 TUBE SOCKETS 

D 4 to 6 -n In: 
mica, shlcld -bas,I I. 

2 lbs. 88c Reg. $10. 

NEW FOR '59! 
Do -I t -You rse if -N -Save 

SIX TRANSISTOR 
RADIO KIT 

D All parts. Includes 
ng ba- 

le I 

earl 
t lion Ile , 

transistors, dl 
t1S.!! ode). Wt. 2 Ibn. 

S25 SURPRISE PACK! 

9 u,n: 
nf & Tv 22n5. 88C 

75-PC. RESISTOR 
SPECIALI 

WW. precision, 
variable. mini CI. :i 

Worth 815. 88C 
60 -PC. CONDENSER 

SPECIAL! 

88c 
10 ELECTROLYTICS 

Radio, TV. 1 11 -5 1111 f D to 430 VnC. 
lbs. Reg- 112. 8ßc 

12 POLY BOXES 
(v !.ar Planter, w/ Rnap I,I 5. 8 

Asstd. Izes. 1 Ih. 
125 CERAMIC 
CONDENSERS 

D ToQ,I 
discs. 

2 tn 
s, ubular 

IIeR E 1 2.311. 88c 
10 PANEL SWITCHES 

Amid. 113 VAC Power. 
ultipple c100lt& SPST, 

RegT$5t)p11T. 
2 Its. ß8r. 

70 COILS. CHOKES 
D IF, 11F, ait., lug 
Reg. t 

uned, 
$15. 

lin,. 3 lbs. 88c 
400 -FT. HOOKUP WIRE 
D Fartory-cut for hohnv 

Tinned w /nnat,f. 
Insulation, colores. 

ß8á: e lbs. 
40 PRECISION 

RESISTORS 
D bo- 

los hms 
i N. 81K17. 88c 

OBS. RADIO 

D Assbl. 
&rnTois. 

b,sula- 
lInn. Scull , nrot S1 

h5. 88e Reg. 817. 
3 RESISTORS D N'. 5 to 50tí', to 

1 ..hl. ilrro l t I., 8ßc 
20 PRINTED CIRCUITS 
D Ito; leer ILS, 

litre. ''l^. 88c 1 Ib. Reg I` 
40 HI-9 CONDENSERS 
D flsn . xt 1porcelain. NPO's 
Reg. $0. 885 
15 VOLUME CONTROLS 
D inrI. duals; soin / 

'Itch. To 1 meR 88rr 
2 1h, Reg- $12. 

too. 

880 
FREE! 

Surprise Gift 
With Every Order 

8 TRANSISTOR 
SOCKETS 

Mi- fill..' For sub 
Inn 
s 88e 

SUN BATTERY 
Slmllar to famed 112M 
1" .511. 88c 

Reg. í2.3n. 
15 ROTARY SWITCHES 
D 9slbx. Itll7,R5w,2. 88c 

15 -PC. TWIST 
DRILL SET 

ldths, w /gall- e4 "e I,y 

brated cane. Reg. $3. o8e 
40 DISC CONDENSERS 

n'a"mu 
"a.',gtow3, 88c 

4 OUTPUT 
TRANSFORMERS 
i6,wXlr. 3 lbs. 88C 

11-PC. NUTDRIVER KIT 
D w9 v lue. 1`I:istlr 'T9). 

.11e, 9!16- 7:12, t .. 
3 /Ili, -v 11/32. 7 
steel ken wrenches t$ 88C socket 

Oast u r ease 1 .. 

WORLD'S SMALLEST 
RADIO 

lin,pntick, lark.. AIo.le, b. wReg. urlwn5. 88c Reg. Ib. /:1. 
2 P -N -P TRANSISTORS 
D rnpular make. For bun - 

lare 1 ar protects. 88e 
IS value. 
4 POWER WOOD BITS 
D Hl.Q o....1. .4,. la. ay 

delle', 
presses. 5" long. 88C Rog. $:I. 

WIRE STRIPPER 
Strips & cuts hook -up 
wwi -e, 515.5 

lheo a22. WI. 12:r Sc 
2 MIKE TRANSFORMERS 
D Virbon. Imp. Iflll to 

100K hms. Leads, n- 
Rned. 2 Ins. 88e eg- 816. 
2 VARI -LOOPSTICKS 

D Ad). 51 I p Res. 
Tranml.;, 88e etc. 1 11. 

30 MOLDED 
CONDENSERS 

88c nade! K't. 2 Inn. 
2 TRANSISTOR IF'S 

Uouble- tunen. Only 
ken. 

1 e" 5.lu:Ire 436 88e 
60 PLUGS, 

RECEPTACLES 
D Audio. powers peaker 

2 
e.c 88c l lbs. 

150 CARBON 
RESISTORS 

Insulated i ni'- ` 8C 

TV PIC BOOSTERS 
D l'n roll 

terne, 
life. WI 88c 

3 AC -DC CHOKES 
D roe i;;l" to ß8C rrame.:i 
TEN 3- SECOND TIMER 

an , .. l'rar 1. mge:.crnred. 1 

2 u. 88C Reg. $30. 

40- RECORD CADDY D lo rnI.7 I Il,d, 30 

a u 88c 
7 SCREWDRIVERS/ 

RACK 
Anatd. 

last 
$Phillips. 1V:dl 88c 53.311. 

HOBBY BENCH VISE 

i.;:r %,IT 
hobby unes. SI. 

I 88e Ib. 

FILAMENT 
TRANSFORMER 

D 1,13 Iñll'I.5.i 
-t 88c Ibn. Reg. 83. 

6 SILICON DIODES 
D Srlvanl:. IN22. 88e 

1 \2:1. Ilex. I:p:. 
4 TRANSISTOR OSC. 

COILS 
D fo 

ns. 
, 
s 

n t el ,-br 

2oi 

l & 

5i5ILel 

go 

r 

e 

. 

888e 

5 ROLLS IRO" 
WIRE 

mini elm-oils. I In. 

6 FERRITE CORES D Asstd. to 6". Nat & r. RLQ fer- 88e rue. 2 Inoundn. RcK. 53. 

JEWELERS' PLIERS 
D l'hrmue Nate.' p f,i Steel. 
uagm,al cutters. r ,r 
ii<.$(stop 

work. I 88c g. 8:1. 
w 

' 

40 SUB -MINI 
CONDENSERS D For transisto,, pril'. 

I lb. Reg. $7,k. 88C 
MINI -METER 

diameter. 0.6 A(. 1 Ib. 88c 

WRITE FOR FREE 16 -PAGE FLYER OF BARGAINS! 
HOW TO ORDER :e ew 

cRm+ oe 
. 

ow postage: excess returned. C.O.D. 
In 

R 

orders 
nn g 

WI5u°c Pn rated. net days. Print address WITH 
POSTAL ZONE ÑO.. é mount enclosed. margin 
(Canada s see lb., le I. l.) EX- 
PORT ORDERS NVITED. LEKTRON 

131 Everett Are. 

CHELSEA 5C. MASS 

SAVE 

TIME 

with 

58 New/ 
ECta 

IEaRafall' 

Check all 

ELECTROLYTIC CAPACITORS 

in Seconds! 
Merely select the electrolytic and substitute o 
10 big electrolytic' from 4 to 350 Mid. to solely 
substitute in any circuit from 2 to 450 volts. 

Model ES -102 ... COMPLETELY SAFE -no arc or spark when con. 
felting or disconnecting. 

ONLY $1595 
SEALER NET 

LOS loan roe Per for the 
il diriausl ',;ac ton. 

it Carly it seywhere- alums sob 
all "Ns(lc w,r4'3 

121 Official Rd., Addison, III. 

See other SENCORE 
ads in this issue. 

`SENCORE CORP. 

... AUTOMATIC CAPACITOR DISCHARGE -within 
seconds after releasing test switch by, unique 
surge protector circuit. 

... NO CAPACITOR HEALING -surge protector circuit 
prevents accidental healing of capocitor being 
"bridged" in service work. 

ali 
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AT LAST... the first 
complete new book on 

MOBILE RADIO 

for 
service a Der° 

technicians s m ?bjIe 
engineers 

á 
r ,10 

equipment a 

buyers o nyp4q . ' 
Guide 

to Mobile 
Radio 
By Leo G. Sands 
Gernsback Library Book No. 77 
Paper cover edition. $2.85 

Mobile radio use in industry, government 
and civil defense has increased faster than 
prices and taxes since 1945. Yet good tech -' 
nical literature on it has lagged way be -. 
hind. Just what is mobile radio ? Where is 
it used ? What are the circuits like ? Can I 
service it? How do you judge one system 
against another? What are the limitations, 
of different receivers and transmitters? 
This new book answers all your questions. 
Twelve big chapters cover everything you 
.want to know about systems, unit and base 
stations, receivers, transmitters, power 
supplies, antennas, remote control, port- 
able equipment, selective calling, mainte- 
nance, licensing, and the field survey. 
This is an ideal book for the sales engi- 
neer, the purchasing agent and the service 
technician who wants to maintain and 
repair mobile equipment. If you want to 
know more about this vigorous new radio 
field, get your copy of GUIDE TO 
MOBILE RADIO today. 

OTHER HELPFUL G/L BOOKS 
ELECTRONIC PUZZLES AND GAMES - 
No. 70 -$1.95 
ELECTRONIC HOBBYIST'S HANDBOOK - 
No. 69 -$2.50 
BASIC AUDIO COURSE -No. 66 -$2.75 
TV -IT'S A CINCH -No. 62 -$2.90 
RAPID TV REPAIR -No. 60 -$2.90 
SERVICING RECORD CHANGERS -No. 59 -$2.90 
RADIO- CONTROL HANDBOOK -No. 53 -$2.25 
TELEVISION TECHNOTES -No. 46 -$1.50 
BASIC RADIO COURSE - 
No. 44 (Hard cover) $2.25 

AWS1tüU° 
t11 

See your distributor or use this coupon 

r 
Gernsback Library, Inc. 19A 
154 West 14th St., New York 11, N.Y. 

My remittance of $ is enclosed. 
Please send me postpaid the books checked below. 

No. 77 Guide to Mobile Radio 70 
69 66 62 60 
59 53 46 0 4 

name 
Please print 

street 

city zone state 
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BUSINESS AND PEOPLE (Continued) 

Electro -Voice Inc., Buchanan, Mich., 
has launched the largest promotion in 
its history for its high -fidelity speakers 
and enclosures, keyed to the theme, 
"Step Up to Stereo." Heavy national 

and local advertising will feature a free 
stereo demonstration and a free 12 -inch 
record recorded stereophonically on one 
side and monophonically on the other. 

Service Instruments Corp., Addison, 
Ill., is offering a $2.75 Sencore filament 

checker free with each purchase of the 
Sencore TV bias supply and the Sen- 
core Vibradaptor. 

Tobe Deutschmann Corp., Indianapo- 
lis, has announced the Tobe Twins, 
enameled metal merchandising cabinets 

Vertrig ' 
containing 12 twist -prong capacitors, 
16 Jet tubular electrolytics and 73 TPM 
mylar tubulars. 

Tung -Sol Electric Inc., Newark, N. J., 
is merchandising its performance - 
matched 6550 and 5881 beam power 
amplifier tubes twin -packed in pairs for 
optimum hi -fi performance. 

Jensen Industries, Forest Park, Ill., 
calls its new phono needle display the 
dangling dozen. It holds 12 needle 
packages in clear plastic bags. As each 
is sold, an automatic "sold" signal re- 
minds the dealer to replace the needle. 

Michigan Magnetics' new Distributor 
Div., Chicago, is shipping tape recorder 

heads to jobbers in a new package. The 
clear plastic box contains a die -cut ura- 
thene pad into which the head fits pre- 
cisely. Every package contains 20 feet 
of recorder tape bearing a 10,000 cycle 
note for proper head installation. END 

Now YOU can get 
TUNERS 

repaired, or replaced, 
in a hurry! 

Send them to TARZIAN! 

Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian -manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We're set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 for UV com- 
binations) and that includes ALL 
replacement parts! Both repaired - or exchange units if available 
from stock -carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 
repairable: 

VHF 12 position tuner... $17.50 
VHF 13 or 16 position 

tuner 19.50 

VHF/ UHF combination . 25.00 
UHF only 15.50 

*Subject to change 

When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian -manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 

SARKES TARZIAN, Inc. 
Att: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 

TARZIAN Electronic Product and Services 

include TELEVISION TUNERS . . . SELE- 

NIUM AND SILICON RECTIFIERS . . . 

BROADCAST EQUIPMENT ... AIR TRIM- 

MERS . . . TV STATIONS WTTV and 
WPTA, and RADIO STATION WTTS. 

RADIO -ELECTRONICS 
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LITERATURE 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

ELECTRONIC EQUIPMENT Catalog No 
69 covers thousands of industrial elec 
tronic, amateur, radio, TV and hi -fi 
items in its 388 pages. It's fully illus- 
trated and contains a product and manu- 
facturer index.- Newark Electric Co., 
223 W. Madison St., Chicago 6, Ill. 

RECORDING TAPE Cross Reference 
Chart, available to dealers, gives cata- 
log number and trade name for each 
type of tape made by 4 leading manu- 
facturers. Reverse side contains play- 
ing -time chart. - ORRadio Industries 
Inc., Shamrock Circle, Opelika, Ala. 

WINDOW POSTER boosting the in- 
dependent TV technician, with legend, 
"Your TV Technician Guarantees You 
the Best Seat in the House. " -Sprague 
Products Co., North Adams, Mass. 10c. 

SILICON CONTROLLED RECTIFIER, 
newly developed semiconductor, is de- 
scribed in a 17 -page booklet, Application 
Notes for ZJ-39A Silicon Controlled 
Rectifier, publication No. ECG-327. 
General circuit design considerations, 
firing circuit design and typical applica- 
tions are covered. -General Electric Co., 
Semiconductor Products Dept., Syra- 
cuse, N. Y. 

PHONO AND RECORDER Drive Re- 
placement Chart is offered to qualified 
electronic technicians. The 21 x 34 -inch 
chart has actual -size illustrations of 
each unit, with price, conversion and 
cross- reference information. - Walsco 
Electronic Mfg. Co., 100 W. Green St., 
Rockford, Ill. 

STEREO RECORDS AND TAPES of most 
major manufacturers are listed in a new 
catalog, Stock No. 68 R 566. More than 
200 discs and nearly 500 tapes are in- 
cluded.- Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, Ill. 

SPEAKERS AND ENCLOSURES and 
dividing networks in the complete JBL 
line are illustrated and described in 
catalog SC504. A table gives prices at 
a glance for every combination of 
speakers and enclosures. -James B. 
Lansing Sound Inc., 3249 Casitas Ave., 
Los Angeles 39, Calif. 

KIT CATALOG. Complete indexed 1959 

Air HEALDS YOU LEARN 
Btf DOING IN MODERN 

ELECTRONICS LABORATORIES 

HEALD 
ENGINEERING COLLEGE 

Established 1863 

'Ilan Ness at Post. RE 

San Francisco, Calif. 

Never before in American history has the 
need been so great for Trained Engineers 
and Technicians. No other type of training 
can compare with actual shop practice you 
get at Healds under expert instructors. 

Bachelor of Science Degree, 27 Months 
Radio -TV Technician including Color TV (12 Months) 
Electronics Technician (12 Months) 
Industrial Electronics Technician (12 Months) 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 
Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

City............................ --.--- . ..... ._.__.._...._.._...... _. 

State 

TAPE RECORDERS 
HI -FI COMPONENTS 

Sleep Learn Kits 
MERITAPE UNUSUAL 

Low cost, high VALUES 
quality recording FREE 

tape, in boxes or cans. 1959 CATALOG 
DRESSNER, 69 -02RE 174 St., Flushing 65, N.Y. 

Can you think . 

faster than this Machine? 

Control Panel of GENIAC set up to do a problem in 
check valve research. 

Be careful before 
` 

tv u n er. GENIAt'S the first electrical 
brain construction kit is equipped to play tic.tac -toe, cipher 
and encipher codes, convert from binary to decimal, reason 
(in syllogisms) as well as add, subtract, multiply and 
divide. Specific problems in a variety of fields -actuarial, 
policy claim settlement, physics, etc., can be set up and 
solved with the components. Connections are solderless 
and arc completely explained with templates in the 
manual. This covers 125 circuits and shows how new ones 
can he designed. 

You will find building and using GENIACS5 a wonderful 
experience; one kit user wrote u "This kit has opened 
up a new world of thinking for me." You actually see how 
computing, problem solving, and game play (Tic -tac -toe, 
nim, etc'.) can he analyzed with Boolean Algebra and the 
Algebraic solutions transformed directly into circuit dia- 
grams. You create from over 401) specially designed and 
manufactured components a machine that solves problems 
faster than you can express them. 

Schools and colleges, teachers of science o 
r 

math, engi- 
neerin - philosophy psychology will find these excel- 
lent demonstrators 

or 
circuitry, solutions in symbolic 

logic, theory of numbers, cybernetics, and automation. 
Note: Teachers take advantage of our 10% discount to 

educational institutions and for group purchases. 
SEND for your GENIACn kit now. Only $19.95 with over 

four hundred components and parts, fully illustrated man- 
ual and 'wiring diagrams. We guarantee that if you do not fwant to keen GENIAC6i) after o e week you can return it 
or full refund. 

MAIL THIS COUPON - - - - -- 
Oliver Garfield Co., Dept. RE -19 
108 East 16th Street, New York 3, N.Y. 

Piras e an 1 , . 
i GENIAL Electric Brain Construction Kit and Manual. 

819.95 (East of Mississippi) 

$20.95 (Elsewhere in United States) 

521.93 (Outside the United States) 

Returnable in seven days for full refund if not satisfied 

1 enclose $ In full payment. 
My name and address are attached. 

MAIL ORDER HI -FI 
You can now purchase all your HI -FI from one 
reliable sounie and be assured of perfect delivery. 
('araton makes delivery from NY stock on most 
Hi -Fir Recorders and tape within 24 hours. SEND 
US A LIST OF YOUR HI -FI REQUIREMENTS 
FOR OUR WHOLESALE QUOTATION and our 
FREE whole dal' catalogu.,. 

CARSTON STUDIOS New York 28, N. Y. 

h e1 I Ill , tt /e 5enie 
HIGH FIDELITY KITS 

LAYER BUILT COLOR GUIDE 

Before you build 
another kit, see this 
new method of kit 
assembly. Each kit 
complete with all 
parts and instruc- 
tions. 

"So simple .. . 

it's like magic" 

20PG8 -K 20 Watt Amplifier with built -in pre- 
amplifier and all controls. Net 59.50 
L1-6K 10 Watt Amplifier (Little Jewel). Has 
built -in preamplifier and record compensator 
on phono channel. Net 24.95 
207A -K Hi -Fi Preamplifier (Self -Powered). Feed- 
back circuit with 10 controls. Net 44.50 
250 -K 60 Watt Basic Hi -Fi Amplifier. For use 
with a preamplifier (sun as 207A -K). Net 79.50 

Grammes -Div. of Precision Electronics, Inc. 
Dept. RE -I, 9101 King St., Franklin Park, III, 

Name of Dealer 

Send complete Kit details. 

Name 

Address 

City lone State 
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NOW 2 ASSEMBLE -IT- YOURSELF 

eychaei ELECTRONIC ORGANS 

SAVE HALF 

NO SPECIAL SKILLS 

PAY KIT -BY -KIT 

Now you can afford an electronic organ. Whether you choose 
the full Concert model or the smaller Consolette, you have an organ 

equal to any made by the foremost manufacturers. In addition, you save 
over I the cost because you assemble it yourself... and you enjoy the 

thrill of achievement. Too, you purchase each kit only when you are ready for it. 

2 different MODELS 

2 different SIZES 

2 different PRICES 

CONCERT 
MODEL 

* TWO FULL. SIZE PIPE -ORGAN MANUALS, 
122 KEYS * OCCUPIES 3'5" x 4'7" FLOOR SPACE * 26 STOPS AND COUPLERS 

* 32 BASS PEDALS * ASSEMBLED CONSOLE 
Lr CONFORMS TO AMERICAN GUILD OF 

ORGANISTS SPECIFICATIONS FOR PIPE 
ORGANS 

COMPLETE STEP -BY -STEP INSTRUCTIONS 

CONSOLETTE 
MODEL 

{r OCCUPIES ONLY V x 3'2" FLOOR SPACE 
.{r TWO FULL SIZE PIPE -ORGAN MANUALS, 

122 KEYS * 22 STOPS - ABOVE- KEYBOARD TABS 
{r 13 HEEL -AND -TOE BASS PEDALS 
ÍY 7 FULL OCTAVES OF TONE (DOWN TO 32 

CPS) * BUILT -IN SPEAKERS OPTIONAL * ASSEMBLED CONSOLE * COMPLETE STEP -BY -STEP INSTRUCTIONS 

10" LP RECORD DEMONSTRATING BOTH MODELS 
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE 

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST 

Write Now - See What Fine Instruments You Get At Such Great Savings 

The SCHOBER ORGAN Corporation 2248 -B BROADWAY NEW YORK 24, N.Y. 

SCHOBER KITS ALL OVER THE WORLD T( Designed by Richard H. Dorf. 

OPPORTUNITY ADLETS 
Rates -50e per word (including name, address and 
initials). Minimum ad 10 words. Cash most accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
March issue must reach us before January 15, 1959. 

RADIO -ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 

HIGII -FI DIMITY SPEAKERS REPAIRED. AMI'RITE 
Speaker Service. 70 Vevey St., New York 7. N.Y. 
BA 7 -2580. 

CASH PAW! Sell your surplus electronic tubes. Want 
tmu.sed. clean transmitting, special purpose, receiving, 
TV types, magnetrons, klystrons, broadcast, etc. Also 
want military & commercial lab test and communications 
gear. We swap too, for tubes or choice equipment. Send 
specific details in first letter. For a fair deal write, wire 
or telephone: BARRY, 512 Broadway, New York 12. 
N.Y. WAllter 5 -7000. 

RECORDERS. Hi -Fi, Tapes. Free Wholesale Catalogue. 
CARSTON, 215 -T East 88th St.. New York 28. N.Y. 

STEREO TAPE RENTALS. For the very best at lowest 
prices. Write CALIFORNIA TAPED MUSIC ASSN., 
703 El Camino Real, Redwood City, Calif. 

DISCOUNTS UP TO 50% on Hi -Fi amplifiers, tuners, 
speakers, tape recorders, individual quotations only, no 
catalogs. CLASSIFIED HI -FI EXCHANGE, 2375 East 
65th Street Brooklyn 34, N.Y. 

LABORATORY QUALITY equipment and Military Sur- 
plus Electronics bought, sold. ENGINEERING ASSO- 
CIATES, 434 Ptitterson Road, Dayton 9. Ohio. 

DIAGRAMS FOR REPAIRING RADIOS $1. Television 
$2. Give snake. Model. DIAGRAM SERVICE, Box 672- PIIONO(.:RAPH RECORDS cheap, postpaid. Catalogue. RE. Hartford 1, Conn. PARAMOUNT, Box 212 -T. Williamsport, Penna. 

ELECTRONIC SUPPLIES Wholesale- Canadian Mailing 
Lists -Write MASTER KIT COMPANY -Box 206 -Belle- 
ville, Ont., Canaria. 

CAMERA Repairmen greatly needed! You can learn 
manufacturers' service methods at home, in your spare 
time! Free. big illustrated book tells howl Write today. 
NATIONAL CAMERA REPAIR SCHOOL, Dept. RE -12. 
Englewood, Colorado. 

JOBS -HIGH PAY; USA, So. America, The Islands. All 
trades. Many companies pay fare. Write Dept. 71T, NA- 
TIONAL EMPLOYMENT INFORMATION, 1020 Broad. 
Newark, N.J. 

PROFESSIONAL Electronic Projects- Organs, Timers, 
Intercoms, Counters, etc. $1 each. List Free. PARKS, 
Box 1665. Lake City Station, Seattle 55, Wash. 

FM TUNERS, 88.108 megacycles. 4 tubes complete, 
$12.95. GRUTMAN, 1 E. 167 St., Bx. 52, N. Y. 

TRADE -IN TV $6 up, also color, Write JUSTIS, New- 
port, Wilmington, Delaware. 

MOTOR GENERATOR SETS- 200.000 volt, 2 micro- 
ampere Van rie (Baal' type. Shipped knock down, as- 
semble in 20 min. $19.50 postpaid. MORRIS AND LEE, 
439 Elm, Buffalo 3, N. Y. 

DISCOUNTS to 50%, recorders. tapes, hi -fl components, 
consoles, photograph equipment. Request specific prices 
only. Free Stereo Catalog. LONG ISLAND AUDIO & 
CAMERA EXCHANGE, 3 Bay 26th St., Brooklyn 14 -R, 
N. Y. 

LEARN WHILE ASLEEP! Exciting details free. RE- 
SEARCH ASSOCIATION, Box 24 -HH, Olympia, Wash- 
ington. 

TEEVEE Shop Forms. PRINTED your name. Service, 
Repair Orders, Invoices. Statements, Letterheads 51/2 x 
81/2 1,000 $5.95. ROYAL Box 821, Chicago 90, Ill. 

HAVE AMPEX -Will Duplicate. BOB'S TAPE SERV- 
ICE. 7909 Lazy Lane, Ft. Worth 18, Texas. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZELTON INSTRU- 
MENT Co., 128 Liberty Street, New York, N.Y. 

TELEVISION Tuner Repairs. DAN'S TELEVISION 
LABORATORY, 619A Sunrise Highway, Babylon, N.Y. 

DIAGRAMS FOR REPAIRING RADIOS $1. Television 
$1. Give make, Model. DALE CO. 319 West 14th St., 
New York. 

NEW BOOKS: GUIDED MISSILES, 575 pages by USAF, 
$3.50; BASIC ELECTRONICS, 728 pages by USN, $2.25, 
RADIO REPAIR, 177 pages by USA. $2. Post paid, No 
C.O.D.'s FOSTERS, Box 703, Silver Spring, Maryland. 
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NEW TUBES: not mechanical or electrical rejects; not 
washed ¡Lod, or rebranded. 80% fatuous brands. SONO- 
RET, 36 Woodbury, Wilkes- Barre, Penna. 

UNUSUAL VALUES. Hi -Fi components, tapes and tape 
recorders. Free catalog RE. STEREO CENTER, 51 W. 
35 St.. New York I. N. Y. 

MATHEMATICS. Home study. Elementary through uni- 
versity levels. UCSM. Philadelphia 26. l'enna. 

SONGPOEMS and LYRICS WANTED! Mail to: TIN 
PAN ALLEY. INC. 1650 Broadway, New York 19, N. Y. 

RECORDING TAPE -Nationally advertised. Below 
wholesale. WOLFE ELECTRONICS, 2508 Hoffman, Balti- 
more 13, Md. 

LITERATURE (Continued) 

catalog has 57 pages of make -it -your- 
self projects' covering a wide variety 
of test instruments, amateur, hi -fi and 
marine equipment. -Heath Co., Benton 
Harbor 20, Mich. 

STEREO INFORMATION. Bulletin E- 
305, "An Introduction to Stereophonic 
Sound," describes how a stereo disc is 
produced and tells what is needed for 
stereo playback. E -306, "Hints on 
Using the Columbia CD Stereo Cart- 
ridge," describes the mechanics of the 
cartridge and recommends how to in- 
stall and equalize it.- CBS -Hytron Ad- 
vertising Service, Parker St., Newbury - 
port, Mass. 

TRANSFORMERS for all uses are listed 
in two 32 -page catalogs. No. S -104 has 
data on Stancor transformers, chokes 
and coils for TV, radio, industrial and 
communications applications. CT8 -58 
lists the Chicago line of heavier -duty 
transformers and reactors and a series 
of special transformers. - Chicago 
Standard Transformer Corp., 3501 W. 
Addison St., Chicago 18, Ill. 

SLIDE -RULE catalog and buying guide 
entitled Slide Rule-May I Help? is an 
attractive 24 -page 2 -color booklet. - 
Keuffel & Esser Co., Adams and 3d Sts., 
Hoboken, N. J. 

RELAY CATALOG C -9 has 66 pages 
listing thousands of types of relays of 
many manufacturers. -Relay Sales Inc., 
Box 186, West Chicago, Ill. 

FM TUNERS with crystal -oscillator 
circuits for home use are described and 
illustrated in a new catalog. -Karg Lab- 
oratories Inc., 30 Meadow St., South 
Norwalk, Conn. 

MINIATURIZED VTYM'S are described 
in a 4 -page short -form catalog No. 10 -A. 
Included are panel- mounted models, 
single- and multi- range, dc and ac, 
half -relay rack styles, militarized and 
commercial models. - Metronix Inc., 
Chesterland, Ohio. 

SILICON SOLAR CELLS now commer- 
cially available are described in 4 -page 
Technical Information Bulletin 32 -58, 
which gives complete design parameters 
and application notes on 9 types of cells 
with spectral response curves and other 
data. -Hoffman Electronics Corp., Semi- 
conductor Div., 930 Pitner Ave., Evans- 
ton, Ill. 
1958 MASTER INDEX lists diagrams and 
service information in the "Most- Often- 
Needed" series of service manuals 
covering radio sets from 1926 through 
1958 and TV sets from 1948 to date. - 
Supreme Publications, 1760 Balsam Rd., 
Highland Park, Ill. 50 for RADIO -ELEC- 
TRONICS readers. END 

CORRECTION 
A reader called attention to an error 

in the Heathkit Mohawk communica- 
tions receiver circuit in December's 
issue. In the power supply diagram, 
bottom left corner, page 100, the line 
switch's right hand terminal should 
go to the lower end of the power trans- 
former primary. The ac outlet connects 
directly across the primary. 
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MOST -OFTEN -NEEDED 1958 RADIO DIA- 
GRAMS AND SERVICING INFORMATION. 
Compiled by M. N. Beifman. Supreme Pub- 
lications, 1760 Balsam Road, Highland 
Park, III. 81/2 x 101 /2 in., 192 pp. $2.50 

A comprehensive selection of original 
manufacturers' service information 
covering 25 brands of phonographs and 
home, portable and auto radios. 

SINGLE SIDEBAND FOR THE RADIO AMA- 
TEUR (2nd Edition- 1958). American Ra- 
dio Relay League, West Hartford 7, Conn. 
61/2 x 91/2 in., 262 pp., including a 52 -page 
catalog. $1.50 in US proper, $1.75 else- 
where. 

A digest of over 50 articles on single - 
sideband reception and transmission 
compiled from QST magazine. Fully 
illustrated with photographs, diagrams, 
charts and tables. Ideal as a reference 
or training text for class or home 
study. RFS 
STEREOPHONIC SOUND, by Norman H. 
Crowhurst. John F. Rider Publisher, Inc., 
116 W. 14 St., N. Y. 11, N. Y. 51/2 x 81/2 
in. 118 pp. $2.25. (Published 1957) 

This well -known author begins with 
a clear discussion of binaural listening 
and stereo sound. Then he tells the 
reader how to obtain maximum pleasure 
on a minimum budget. Key points are: 
suitable systems for the home; choice 
and placement of speakers; radio, disc 
and tape methods; how to record. All 
are clearly described and illustrated. 
Stereo disc recording is, however, given 
limited treatment, since it was then in 
the experimental stage. 

A chapter on stereo for theatres and 
auditoriums is also included. IQ 
TV AND OUR SCHOOL CRISIS, by Charles 
A. Siepmann. Dodd, Mead & Co., 432 
Fourth Ave., N. Y., N. Y. 51/4 x 8 in., 198 
pp. $3.50. 

Written by the chairman of New 
York University's Department of Com- 
munications, this nontechnical work 
reviews the experiences of schools with 
closed- and open- circuit TV and con- 
cludes that television offers promise of 
helping to solve many problems faced 
by education today and in the future. 
ELECTRONICS MADE SIMPLE, by Henry 
Jacobowitz. Made Simple Books, Inc., 
220 Fifth Ave., New York, N.Y., 8 x 101 /2 
in. 192 pp. $1. 

The title sounds like that of a "10 
easy lessons" quickie, but this book is 
definitely not that. It is a serious text 
that can cover its wide range of topics 
only through concise wording, careful 
grading of subjects and omission of un- 
important details. 

The 18 chapters (plus appendix) 
cover such basic subjects as atomic 

(Continued on page 146) 
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NOTICE! 
Transistor users -2 new 

TRANSISTORS- Theory & Practice 
Second Edition 
By Rufus P. Turner. 
Gernsback Book No. 75, Paper cover $2.95 
The first edition of this classic on tran- 
sistor theory and use for the practical 
man sold over 30,000 copies! Now in 
answer to thousands of requests, here's a 
brand new revised and enlarged edition. 
Covers everything you want to know 
about transistors. Valuable chapters on 
theory, characteristics, circuits, design, 
construction, and care and handling. 
Ready now -get your copy while the first 
printing lasts. 

Other G/L Transistor Books 
Transistor Circuits -No. 63. $2.15 
Another Turner triumph! A selection of 
scores of debugged transistor circuits for 
amplifiers, oscillators, power supplies, 
test instruments, etc. 

Transistor Techniques -No. 61.$1.50 
A practical transistor handbook. Covers 
testing, performance, construction, 
measurements. 

See your distributor 
or use this coupon. O 

Books for you. 

SERVICING TRANSISTOR RADIOS 
By Leonard D'Airo. 
Gernsback Book No. 76, 
Paper cover edition $2.90 
Hard cover edition $4.60 
Turn the challenge of servicing transistor 
radios into an opportunity to make more 
money.This veteran service and transistor 
technician shows you how. He gives you 
bench -tested techniques for finding and 
fixing transistor set troubles fast. Covers 
circuits, measurements, terms, fundamen- 
tals, techniques, hints and tips. Includes 
a chapter on auto radios. Keep this handy 
manual on your workbench for fast and 
profitable transistor radio servicing. 

GERNSBACK LIBRARY, INC. 19 
154 West 14th St., New York 11, N. Y. 

My remittance of $ ....... _....... is enclosed. Please send me the 
books checked. Postpaid. 

No. 76- Servicing Transistor Radios 
Paper cover ed. $2.90 Hard cover ed. $4.60 
75 63 61 

Name 
please print 

Street 

City Zone State 

ORDER by MAIL and SAVE! 

TV PICTURE TUBES 
10BP4 ....$ 7.95 17BP4 ....$10.95 21AMP4 $19.95 
12LP4 .... 8.95 I7CP4 .... 17.00 21ATP4 .. 20.95 
I4B /CP4.. 9.95 17G P4 .... 17.60 21 AU P4 _. 20.95 
16DP4 .... 14.95 17HP4 .... t3.60 21EP4 .... 14.95 
16 E P4 .... 15.90 17 L P4 .... 13.60 2 I F P4 .... 15.95 
16GP4 .... 15.90 I7QP4 .... 1 1.95 21 W P4 .... 17.30 
I6KP4 .... 10.95 17TP4 .._ 19.30 21YP4 .... 15.95 
16LP4 .... 10.95 19AP4 .... 19.30 21ZP4 ... 14.95 
I6RP4 .... 10.95 20CP4 .... 13.90 24CP4 .... 23.95 
16 W P4 .... 15.20 20 H P4 .... 17.95 24 D P4 .... 26.95 
16T P4 .... 10.95 2 I A P4 .... 22.10 27 E P4 .... 39.95 
I7AVP4 .. 15.20 2IALP4 .. 20.95 27RP4 .... 39.95 

27 " -6 month guarantee -all others 1 year. Alumi- 
nized Tubes $5.00 more than above prices. These 
prices are determined to Include the return of an 
acceptable similar tube under vacuum. 

ALL PRICES FOB CHICAGO. ILLINOIS. De- 
posit e when 

at time ofbretus o return. 
required on COD shipments. Old tubes must 
be returned prepaid. We ship anywhere. 

WRITE FOR COMPLETE LIST. 

-PICTURE TUBE OUTLET- 
3032 Milwaukee Ave., Chicago 18, III. 

Dickens 2 -2048 

Biggest Yet! 

FABULOUS 

ALL THIS FREE 
HighVoltage 2 1/2 Meg Controls 
Tester w /switch 
3 Tubes (Sy!) IU4s 1 65 ma. Sel Rec- 
10 .006 Mica Cond tifier (Federal) 
900V 

with each purchase of new 
5" TV Test Tube & Adaptor 

r Replaces 8xP4 
No Ion Trap Needed 
OK for 110° Yoke 
Up 20,000 Volts 

This Is The Day You've Been Waiting For ... 
sale $5.95 
Write: 
ZAMCO 
88 -43 77th Street Woodhaven. N.Y. 

Sorry No C.O.D. 
Include 505 For Postage. Check -Cash -Money Order. 

WANT TO SELL? -buy? trade? find out? 

RADIO -ELECTRONICS Opportunity Adlets bring results -at 
low cost. Only 50c per word- minimum IO words. 

154 West 14th St. RADIO -ELECTRONICS New York 11, N.Y. 
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NEW! "Do -It- Yourself" LAFAYETTE Kits 
immomm 

te 

LAFAYETTE'S 
1959 CATALOG 

&UY PAGES _ZE 

FREE! 

Complete e o f the Stér'e e in o and Monaural 

Hi -Fi, Short Wave, Audio, Transistor, and many other Lafayette 

electronics kits as well as thousands upon thousands of 

_standard brand nationally advertised kits and electronic 

parts and components are described in LAFAYETTE'S GIANT 

NEW 260 -PAGE CATALOG. SENO FOR IT -IT'S FREE! lust fill 

PM coupon below and present it at any Lafayette store, or 

paste it on a postcard and send it to us. THAT'S ALL YOU 

HAVE TO DO to get your FREE 1959 LAFAYETTE CATALOG! 

LAFAYETTE 
RADIO 

ELECTRONIC 
KITS 

Include the very 
latest electronic 
advances. 

Are constantly 
being modernized 
by Lafayette's 
own Engineering 
Department, by 
a leading con- 
sulting engineer- 
ing firm, and by 
your own recom- 
mendations. 

Are a product 
of Lafayette's 38 
years of Electronic 
Leadership. 

"EX'LSR -A1:" 
RECEIVER; 

SUPERSENSITIVE PHOTOCELL 
ELECTRONIC RELAY 

10.95 

----------------- - --._:__---- 

TRANS 
RECEIVER 119* 27.50 

3 TRANSISTOR SUPERHET 

KT-116 14.95 

.. 16.95 

15-IN-1 TRANSISTOR 

EXPERIMENTER'S KIT 

cJ® 
' Low Cost Kits For Everyone! 
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Educational, Practica FUN To Build! 
LEARN ELECTRONICS BY BUILDING A LOW COST LAFAYETTE KIT 
KITS FOR BEGINNERS 10 -I1-1 Lap Kit Transistor Code Practice Oscillator AC -DC Brcadicast Receiver 3-Way;; 

Broadcast Receiver 5 -Watt Push -Full AC -DC Amplifier 7 -In -1 Radio Lab Kit 2 -I1 -1 Kit âermanium Ciode Radio 
1- Transisto- Rocke Radio 2- Transistor Pocket Radio 

HI -FI KITS Stereo Master Audio Control Center & Preamplifier Stereo Remote Control Certer -Electrcnic Stereo 
Adapter 36 -Wa -t Basic Stereo Amplifier AM -FM Stereo Tuner Preamp -Audio Control Censer 70 -Watt Power Am- 
plifier 4 -Wa-t Stereo Amp ifier Speaker Enclosure Kits 
ADVANCED KITS Broadcast -Shortwave Receiver Electric Brain Kit 10 -Watt PJShPull -li -Fi Amplifier 15- n -1, 
Transistor Etperimen-er's Kit 4 -Band Broadcast- Shortwave Receiver Photocell Electronic Relay 6- Trarsistor 
Superhet Receiver 3- Transistor Pockèt Radio 3 -Trans stor Hi -Fi Preamplifier 2 Trarsistor Reflex Radio With Sun 
Battery Transistor Code Practice Oscillator Radio Contro Transmitter Transisto--Dioce Chacker Multitester Semi - 

Kit 4- Transistor Telephone P ckup Amplifier 

" EASY -TO -BUILD 
LAFAYETTE KITS 

L,. 
SEAL MOP; E You &ave sp to 

' m Or 
_, ,- . ,.-, ycat build a 

tow -cost Lafayette kit as against 
faetory -aired units ci equal or 

e,+en lesser quality. You save 
also bemuse Lafayette mai u- 

factums these kits and sells 
them direct to ;you. Aim 
'jawing the usual dealer's 

kup. 

e c 
e o 45.-6 

STEREO MASTER AUDIO CONTROL 

CENTERPREAMP .... KT-00 75.50 

36 -WA1 STEREO BASIC !DNB 
AMPLIFIER .... «31047.51 

LAFAYETTE Ii-ITS 
ARE Y.; 
AHEAD -" E'-'ery 

3_'T_ "a. ance t!I 
electronic: finds its 
way into educa- 
tional and prac- 
tical Lafayette 
Kits. Lafayette 
was F= RST ira 

TRANSISTORS, 
and Lafayette is 

%ncow FIRST in 70 -HATT DELUXE 

BASIC AMP_IRER 
KTADO 61.50 

STEREO AM -FN NIGH FIDE_ITY 

TUNER .... ILT- 500 7450 

STEREO REMOT: CONTROL CENTER 

ELECTRONIC STEREO ADAPTER 
.... I0' -315 27.50 

_ 

4.1I ATT ETEREO 

MHONI AMPLIFIER 

KT- 12618.95 

DELUXE MASTER AUDIO CDNTRC 
CENTERPREAMP -WIER 
.... KT-300 38.50 

13, N. Y. 58, N. Y. 

are a I e gii ner or., í 
giLeer. a novice or ad- 

vanced amateur, there are 
Lafayette kits you can told. 

learn from, and use Detailed 
instructions with clear, large 

blow -ups and dozens of This - 
trations descñb -" minutely every 

step of the kit mid,' so that 
there are seldom any quest -ors. 

LAEA!ITTE KITS AR! AVAILABLE 011 OUR EASY 

PLY PLAIT. TEE 04Jß FREE GIANT -SIZED 

260 -PAGE I9'59 CATALOG FOR NEARS. 

ASK FOR THE FREE 260 -PAGE G ANT NEW 1959 LAFAYETTE CATALOG 

165-08 Li " . A 

AXtel 1.7000 
Open FRIDAY 

MArket 2 -161 
Open WEDNESDAY 

'till 6:45 

JANUARY, ,1959 

iFtßeld 6-47 
Open iHUIISDA 

'till E:45 P.M. 

HUbbord 2-7850 
MON--WED. 

'N11 8:45 P.M. 

FREE Catalog. or simply paste the coupon on a postcard and mad ía 

FREE 
OUT 

AND 

PASTE 

ON 

POST 

CARD 

LAFAYETTE RADIO, Dept. AA 

P.D. Box 5:1, Jamaica 21, N Y. 

SECO FOR THE'iA'ORLD'S LEADING E.ECTRONICS, 

RADIO, T.a'., INDUSTRIAL, AND Ht -FI GUIDE 

] Send FREE LAFAYETTE Caalog 530 

Name 

Address 

City Zone.... State. ... 
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-"TAB" Tubes Tested. Inspected, Boxed - 
Six Months Guarantee!! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
Orders $10 up, Receiving types only ppd. 4^ 

12ÁT8 .59 117Z3 .69 
12AT7 .89 117Z6 1.10 
12AU6 .63 4 -65A 16.0(1 
12AU7 .69 2D21 .68 
12AX7 .79 3D23 5.00 
12BA6 .65 717A 5/91 
128A7 .99 4 -125 29.00 
121306 .59 4- 250 35.00 
12BE6 .59 4E27 7.0() 
12BF6 .59 4PR60 29.50 

0A2 .80!6BJ6 .72 
082 .72 6BK7 .99 
0C3 .84 68L7 1.95 
063 .80 6856 1.08 
OZ4 .50 61396 1.19 
1A7 1.00 6BZ7 1.25 
183 .78 6C4 .49 
IRS .786C5 .69 
154 .78 6086 .80 
1T4 .78 6CD6 1.49 

d the for Catalog! 
1U4 4/91 696 .59 12BH7 .99 4X150 7.50 lus .89 6J5 .59 12B77 1.00 4X250 35.1)0 
1X2A .68 6J6 .59 12627 .99 4X500 38.00 
3Q4 .68 666 .59 12CÚ6 1.45 58P1 4.98 
395 .86 687 .79 125A7 1.29 SBP4 4.98 
354 .68 6L6 1.19 12567 .80 357 4.00 
3V4 .99 654 .59 12517 .89 LOOT 7.00 
5R4 1.25 6S8 .99 125.17 .75 250T 20.00 
5U4 511 6SA7 .69 125147 .94 3B8Á 1.1)1) 
5V4 .89 65B7 1.19 12597 .96 418A 14.00 

Wanted .Surplus Alectranics from schools & U, 
573 .59 6SC7 .89 19666 2.15 4SOT 43.00 
65134 .59,65G7 .79 1978 1.16 807 1.29 
68C7 .79,65H7 .69 25696 1.39 808 1.00 
6407 .89'6517 .69 25L6 .72 809 3.01) 
GAH6 .99 65147 .72 25W4 .77 4- 400A42.00 
SAKS .69 65L7 .89 2525 .72 811 3.0() 
68L5 .59 65N7 2/91 25Z6 .75 812 3.00 
GAQS .66.6507 .74 EL34 3.49 813 9.00 
BAST 3.00'i6SR7 .79 EL37 2.49 814 2.45 
6A76 .49.678 .98 35L6 .59 815 3.95 

Wanted 304 ti tube ! l . 1 $ $ Paid 
6AÚ4 1.29 6118 .98 35W4 .32 8298 8.00 
6AUS 1.19í6116 1.39 35V4 .69 832A 7.00 
6AUG .69 6W4 .79 35Z5 .89 866A 1.75 68X4 .79 6W6 .89 50AS .69 6146 4.00 68A6 .59 6X4 .39 5085 .69 5879 1.2(1 
613A7 1.00'6X5 .49 SOCS .69 5881 2.70 
661)6 .69,676 .89 50L6 .69 6550 3.90 
66E6 .59 7N7 .89 SBP1 5.00 5842 11.00 
68G6 1.50 12AL5 .59 56P4 4.00 5654 1.00 
68118 .79 12AQS .75 5CPI 3.95 5894 12.00 

TUBES WANTED! WE BUY! SELL & TRADE! 
NEW "TEKSEL" SELENIUM RECTIFIERS 

FULL WAVE BRIDGE RECTIFIERS. ONE YEAR GTD! 
AMF. 18VAC 36VAC 72VAC 144VAC 
CONT. 14VDC 28VDC 56VDC 118VDC 
lAMP $ 1.30 $ 2.00 $ 4.90 $ 9.45 
2AMP 2.15 3.00 6.25 12.30 
3AMP 2.90 4.00 8.60 16.75 
6AMP 4.15 8.00 18.75 36.15 

1OAMP 6.10 12.15 26.30 48.90 
15AMP 9.90 19.00 40.00 66.60 
24AMP 15.00 29.45 57.50 108.45 
NEW SILICON SOe, 

Sealed. l400 Rectifier N' rat Sealed. $1.50 illsT T1AY ® 
fib, 4 for $5.60, 40 for 302 /$3 
T5F I.SAmp @ 35VAC /30V DC $2 @, 4/97.00. 

SELENIUM RADIO & TV RECTIFIERS! GTD. 
65Ma 450, @ 5 for $2; 100Ma 590 @, 10'55. 100/945; 25018a 79C @, 10/57, 100/$60; 300Ma 
100 /@585)O500Ma.010$/911,4100 /$9Ó,10 

@, 10 /530. 
Order, of 110 up. Po,Enaid 48 states, 

New silicon -hl temperature /100 °C rectifiers full -wave. bridge finned & in stacks with MTG brackets! Siltab/ 
(ASSO rated one amp at up to 280VAC input, outpt 250VDC special $6.15. Siltab /.JF35 rated three amps 

at up to 35VAC Input, output 3OVDC 57.20. 
TAB" -bargains; That's a buy!!! Photo -aash capaci- 
tors 525MFD @ 45OWVDC /5OWSCds fresh newly mfgrd Gtd! Regular $13.23 Special $6 @ 2 for $10, 
20 for $90. 

NEW DC POWER for TRANSISTORS!! 
New low -cost 25 volt one amp filtered 1' Ripple Power Supply. Same as specified In Transistor Man- uals O.E., RCA. Ideal for powering translator 

s 
ir- is. rugged A small in size! Preassemhied kit 

U -build B25VIACK $10, or assembled B25VIAC $12. 
Transistors! Filtered Power Supply Kit user) to powe ransistor circuits, amplifiers, etc. Delivers 12VDC a 
2AMPS filtered less than 0.5r'ro 

r 
ip le or 28VDC at lA TPSK2 Kit $18; TPS2W tssembled & wired $24. 

1 15VAC Inpt Transformer & Full Wave 
Bridge Rectifier for 12VDC @ 2AMPS. or 
tECTRAN KIT RT1K 54.50 
ITIW Assembled A Wired $7.50 

BATTERY CHARGER KIT 2 to 4 Amp Charges I 2 -4 -6 & 12 Volt Batteries, Kit BCK -1 $11, Built $12.75. 
HAMS TRANSISTORIZED "TABPAK" 

DCeo DC TABSTAT' .Supply 
2 VDC to HI -VDC POWER SUPPLY!!! Kit or Assembled. Filtered, small in 

(Lo 
Idle Current). Output 1! Quiet! Light 

W C put 12 to 
14e 
.150 &tap IA 25OVDC at up to 15Oma/ 
65 watts. Int. Built. TR39CB $35; to kit form, pre - 

uu nu,lcd U- Build, TR39CK $30. 
"ERIN" FINEST HI -FI RECORDING TAPE 

ll., Cannot Use the Manufacturer's True Name! 
1200 Ff. -7" Reel $1 45 Lots 
Money Back Gfd. .ea* of 3 

Singly $1.59. Add l5c each Postpaid 48 Stoles. 
New Ist Quality "Mylar" 2400 Ft. -7" Reel Ferro 
Erin Sheen Process Recording tape $4.49, 3 for $12 

XMAS SPECIAL! Triplex Super Finish 
DIAMOND PHONO -NEEDLESI Postpaid 48 Stales! 
REGISTERED ONE YR. GUARANTEED BY THE AfFll! 
Al.L MAKES LP &78 -ONE DIAMOND 
TWO DIAMONDS $9.45; DIAMOND & SAPPHIRE$5$4..780 

0 

PLEASE. SEND CARTRIDGE NAME et NUMBER 
KITS! "TAB" THE BEST KITS! 

All Kits Contain Most Popular Values S Sizes 
Kit 5 Mycalex Glass Strips Kit S Sub -Min Tubes 
Kit 35 Precision Resistors Kit 40 Standoff Insulators 
Kit 10 Switches Kit 35 Power Resistors 
Kit 75 Resistors 1/2/1/2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
Kit 25 Panel Lamps Kit 100 Fuses, Assorted Kt 12 Electrolytic Cond's Kit 100 Ceramic Condsr. 
s.) 15 Vulume Controls Kit 5o Coil Forms 
kit 56 Tube Sockets Kit 5 FT243 Xtal Holders 
Kit 65 Tubular Condensers Kit 65 Inductors & Coils 
Kit 500 Lugs & Eyelets Kit S Microswitches 
Kit 10 Bathtub Oil Cond's Kit 10 Wheat Lamps 
Kit 5 lbs. Surprise Pckg. Kit 3 Transistor Xfmrs 
Kit 10 XMTTR Mica Cond. Kit 8 Xtal Osc- Blanks 
Kit Glyptal & Cement Kit 4 Asstd Rectifiers 
Kit 3 Phone /Patch Xfmrs Kit 5 -UG /Connectors 
Kit 4 AN /Reflector Lites Kit 100 Self /Tap Strews 
Kit 6 Insltd Tuning Tools Kit 8525 Ft Hookup Wire 
Kit 6 AN plugs & e 

n 
netrs Kit 2 Veeder Counters 

Kit 3 Searchlights Kit 2- Computer Toroids 
Kit Circular Slide Rule Kit 8 Pc. Nut Driver Set 
Kit 12 Algtr Clip Asst'd. Kit High Gain XTAL Mike 
Kit 2 Bklte Pnls 6012^ Kit 5 Jeweler Screwdr'v's 
Kit 5 Pas. Wrench Set Kit 6 ea. Phono Pigs. Jaks 
Kit 3 Variable Condsr5 
BUY 10 KITS -GET ONE FREE! EACH KIT 99e 

"TAB" 
TERMS: Money Back Guarantee! 
Our 14th year. $2 min order 
F.O.B. N.Y.C. Add shpg charges 
or for C.O.D. 25% Dep. Prices 
shown subject to change. 

111 -RA LIBERTY ST., N. Y. 6, N.Y. 
8054 só0 PHONE: RECTOR 2 -6245 f°r C°talas 
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structure, tubes, transistors, amplifiers, 
oscillators, hi fi, TV, radar, etc., etc. 
One finds four separate chapters on 
tubes: diodes, triodes, multielectrode 
and special types. Likewise, under 
power supplies, the author discusses 
full -wave, half- wave,. C and L input, 
filters, etc. 

Self -study readers will appreciate the 
summary at the end of each chapter. 
-IQ 
RADIOISOTOPES, A NEW TOOL FOR IN- 
DUSTRY, by Sidney Jefferson. Philosoph- 
ical Library Inc., 15 E. 40 St., N. Y. 16, 
N. Y. 5 x 71;2 in., pp. $4.75. 

Designed to give the businessman and 
layman a look at the many ways indus- 
try can use radioisotopes, when coupled 
with electronic detection devices, this 
book also has a section explaining the 
fundamentals of radioactivity, includ- 
ing atomic structure, atomic energy 
and atomic piles. 

DC CIRCUIT ANALYSIS, by Alexander 
Schure. John F. Rider Publisher, Inc., 116 
W. 14 St., N. Y. 11, N. Y. 51/2 x 81/2 in., 
80 pp. $1.35. 

A part of the Electronics Technology 
Series, this text covers a fundamental 
aspect of electricity. After a brief re- 
view of electrostatic principles, it intro- 
duces the reader to Ohm's and Kirch- 
hoff's laws. This is done through the 
solving of various circuit problems. 
More advanced techniques are intro- 
duced in later chapters. -LS 
TRANSISTOR MANUAL, 3d edition. Gen- 
eral Electric Co., Semiconductor Prod- 
ucts, 1224 W. Genesee St., Syracuse, N.Y. 
51 2 x 81.'2 in. 168 pp. Sl. 

New and useful data appear in this 
edition. Unijunction circuits, transistor 
switches, logic applications, silicon - 
controlled rectifiers are among the 
topics. Design data for class -A and -B 
amplifiers, transistor symbols and how 
to read specifications are included. 

Practical circuits are shown for 
power supplies, radio receivers and 
amplifiers. Complete characteristics are 
given for G -E transistors. An inter- 
changeability list gives JETEC types 
and the nearest G -E equivalent. -IQ 
GRAPHIC SCIENCE, by Thomas E. French 
and Charles J. Vierck. McGraw -Hill Book 
Co.., Inc., 330 W. 42 St., N.Y. 36, N.Y. 
71/2 x 10 in., 758 pp. $8.50. 

One picture is worth ten thousand 
words. That's why graphic science is so 
useful and important. It can describe 
complex mechanisms, solve certain 
types of problems and provide extensive 
information at a glance. This compre- 
hensive volume is written especially for 
engineers, who don't ordinarily have to 
prepare their own finished drawings 
but must know how to evaluate and 
interpret them. 

The book is divided into three parts: 
engineering drawing, descriptive ge- 
ometry, graphical solutions. The reader 
is instructed and trained in free -hand 
as well as instrument drawing, letter- 
ing, and perspective. Nomographs, slide 

SCHOOL 

DIRECTORY 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field engineers, sprelal. 
lots in communications, guided mis 
sites, computers, radar and automation. 
Basic and advanced courses in theory 
and laboratory. Assoc. degree in elec- 
tronics in 20 mos. B.S. in electronic 
engineering obtainable. ECPD ac- 
credited. C.I. 

a 
pproved. Graduates in 

all branches of electronics with major 
companies. Start February, September. 
Dorms, campus. High School graduate 
or equivalent. ('analog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Valparaiso, Indiana Dept. C 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING I 
BLACK S WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17, MD. 

Mimweiwi 

i 

ENGINEERING 
Home Study Courses 

COURSES written by world authorities 
in all branches of engineering. Step - 

by -step instructions using methods 
proved successful by thousands of our 
graduates. One hour each day in your 
spare time will start you off to higher 
pay, security, prestige. Check the course 
you are interested in and we will send 
you a complete outline of the course 
with a booklet describing the Institute 
and our advanced methods of teaching. 
Send to: Canadian Institute of Science 
and Technology Ltd 713 Century Bldg., 
412, 5th St. N.W., Wash., D.C. 

Civil Eng., 
Surveying 
Architecture 
Forestry 
Mining 
Structural 
Mechanical Eng. 
Industrial Eng. & Man- 

agement 
Refrigeration 
Heating 
Drafting 
Plastics 

Electrical Eng. 
Radio 
Electronics 
Television 
Aeronautical Eng. 
Aircraft Engineer 
Navigation 
General Education 
Chemical 
Mathematics 
Journalism 
Accounting 

NAME 

ADDRESS 

CITY STATE 

Course Interested In 

Canadians: Send to Canadian Institute of 
Science & Technology Limited, 713 Garden 
Bldg., 263 Adelaide St. West, Toronto, Ont. 
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SCHOOL DIRECTORY 
ELECTRONICS 

ENGINEERING DEGREE for nlin,- 
itedoppo" IN 21 MONTHS tunities In 
electronics! 
8.5. Engineering degree (27 mo.): Mathematics, Electric. 

al Engineering, TV, advanced Radio Theory and Design. 
B. E. (36 mo.): Aeronautical, Chemical, Civil, Electrical, 
Mechanical, Metallurgical Eng. B.S. (36 mo.): Math., 
Chem., Physics. Also preparatory courses. Earn board. 
G.I. approved. 20 ; dorms, gym. Enter March, 
June, Sept., Dec. Catalog. Keeping pace with progress. 
INDIANA TECHNICAL COLLEGE 

1519 E. Washington Boulevard, Fort Wayne 1, Indiana 

Be a "key" man. Learn how to send 
and receive messages in International 
Morse code. Communicate with opera- 
tors around the globe. Learn at home quickly through famous Candler System. 
Used by beat operators. Qualify for 
Amateur or Commercial License. Write 
for FREE BOOK. 

CANDLER SYSTEM CO. 
Dpt .3- A,BOx9226,Denver2O,Colo.USA 

ENGINEE 

PACIFIC 
INTERNATIONAL 

RING DEGREES 
E.E. 

Option Electronics 
or Power 

Earned through 

HOME STUDY 
Resident classes Also 
Available if Desired 

PACIFIC INTERNATIONAL 
COLLEGE OF ARTS 

& SCIENCES 
Primarily a Correspondence 

School 
5719 -M, Santa Monica Blvd., 

Hollywood 38, Calif. 

AVIATION - ELECTRONICS 
JETS - ROCKETS - MISSILES I' 

SPACE TECHNOLOGY ,f, 

Jet Airliners; Guidance Systems; Space 
Studies; Moon Landings - All this means 
just one thing to a Northrop educated man - OPPORTUNITY! 

Graduate in two short years 
Thousands of successful Northrop Institute 
graduates are now employed by leading 
companies in the fields named above. They 
hold important, responsible, highly -paid 
positions, and their Engineering Technol- 
ogy training at Northrop required only 24 
months to complete. 

EARN A BACHELOR OF SCIENCE DEGREE 
If you elect, you may continue your study 
an additional year and earn a B.S. degree 
in the fields of Aeronautical Engineering, Electronics Engineering, or Aircraft Main- tenance Engineering. 

e 

GE7fREE7E 

INFORMPTION 

Fill out this coupon and 
mail today. Check the 
training which most inter- 
ests you. 
APPROVED FOR VETERANS 

NORTHROP AERONAUTICAL INSTITUTE 
1181 W. Arbor Vitae Street, Inglewood 1, Calif. ( 

I Please send me immediately the Northrop catalog, I 

Iemployment 
data, and schedule of class starting I 

dates. I am interested in: 
I Electronic Engineering Technology 

Aeronautical Engineering Technology 
I pp Aircraft Maintenance Engineering Technology 

Master Aircraft and Engine Mechanic 
Jet Engine Overhaul and Maintenance 

I Name Age... I 

l 

I Address 

City Zone. State 
I Veterans: Check here for Special Veteran 

Training Information. 

JANUARY, 1959 

- 

MATHEMATICS 
Home study courses. Elementary, high school. 
and university levels. Very reasonable fe .. 
Consult our catalog in your public library or 
write us directly. 

UNIVERSAL CORRESPONDENCE 
SCHOOL OF MATHEMATICS, P.O.B. 5225 
Oak Lane Station, Philadelphia 26, Pa. 

REALIZE YOUR DREAM 
Become a graduate Electronics Engineer. 
Share rewards awaiting college men . , 
higher income, rapid advancement. Im- 
portant firms interview seniors here 
regularly. 
Electrical Engineer in 27 months 

B. S. degree in Electrical (Electronics or Power 
major), Mechanical, Civil, Chemical, Aeronautical 
Engineering. In 36 Months a B. S. in Business 
Administration (General Business, Accounting, 
Motor Transport Management majors). For 
earnest, capable students. Small classes. More 
professional class hours. Mature students. Well - 
equipped labs. Modest costs. Veteran approved. 
Year -round operation. Enter Mar., June, Sept., 

Jan. Write J. G. McCarthy, Director 
Admissions, for Catalog and "Your 
Career" Book. 

2419 College Ave. G Angola, Ind. 

EARN MORE MONEY - 
BE A PROFESSIONAL 

UHF -COLOR -VHF 
Master the latest up -to- 
the- minute TV. Radio & 

Hi -Fi practices 

WESTERN offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the 
shortest practical time under expert instructors. Grad- 
uates are in big demand because they have the "field 
experience" necessary for immediate "bench" or 
supervisory positions. You learn every phase of Radio 
and TV servicing (AM, FM, VHF, UHF). WEI men 
win fast promotion ... can demand better pay ... 
develop highly profitable businesses of their own with 
the latest and most PRACTICAL PERSONALIZED 
TRAINING BEHIND THEM. You concentrate all 
your time on being a PROFESSIONAL TV SERVICE 
TECHNICIAN- non -essential math and engineering 
theory omitted. YOU CAN EARN WHILE YOU 
LEARN- Special Finance Plan. 
APPROVED FOR VETERANS. Find out how you 
can get into the TOP PAY GROUP -Send for this 
FREE FACT -PACKED book NOW! 

ELECTRONICS 
TI ain at an itl.ln.l ro- m,guir.,d .huul -amuo,..d 
Attgel:.v Electronics Industry Advisory Committee -tor 
better job opportunities & higher income. 

Intensive one -year Electronic Technician Course pre- 
pares for employment in research, development & design 
in computer, radar, radio, transistor, industrial elec- 
tronics, gllided missile, broadcasting & other related 
fields. No experience needed. Easy pay -a -.- you -go plan 
for non -veterans. Vets financed until VA chc.rl;. received. 
Send for free Booklet. 

WESTERN ELECTRONICS INSTITUTE 
5119 Sunset Blvd., Dept 1 -ET 

Los Angeles 27. Calif. 

Interesting, Pictorial 
FREE 

BOOKLET 

vouvl 
cUreP44te 

ur REER 

iN 9tNeetiw9 .N 

.00 

to help 
you 

decide on 
your career in 

ELECTRONICS 
RADIO -TV 
CO M P UTO RS 
Here is a graphic story about dynamic 
careers for engineers and engineering 
technicians. Booklet covers such sub- 
jects as: 

Wide variety of job opportunities. 
The courses offered, degrees you can 
earn, and what you are qualified 
to do. 
Pictures of the Milwaukee School 
of Engineering, its facilities, plus 
Milwaukee scenes. 
Recreation, student organizations, 
fraternities. 
Scholarships, part -time work, ad- 
mission requirements. - and many other important and in- 

teresting facts to help you understand 
and decide on your career in engi- 
neering. Send for your free copy to- 
day - no obligation whatsoever. 

MS-82 

Milwaukee School of Engineering 
-dedicated to .serving young men and industry 

SEND COUPON TODAY 

Milwaukee School of Engineering 
Dept. RE -159, 1025'N. Milwaukee St. 
Milwaukee, Wisconsin 

Please send nie free the new booklet "Prepare 
for Your Career in Engineering" 

I'm interested in Electronics Radio -TV 
Computers 

Name Age 

Address 

City Zone State 
I'm eligible for veteran's education benefits 

Yes No Discharge date 
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NOW you can get Crowhurst's great new hi -fi book 

Book Club savings! 

AUDIO MEASUREMENTS 
BY NORMAN H. CROWHURST 

A book that just had to be written! Hi -Fi ace Norman H. 

Crowhurst covers audio measurements from the service 
shop to laboratory level. Shows you how to make tests, what 
instruments to use, and how to interpret results to get 
better hi -fi performance. He did the research for you -years 
and years of it -then selected the useful and practical. 
Nowhere else can you find so much audio measurement 
data presented so helpfully and clearly. 

BUY THIS $5.00 BOOK (and others like it) FOR ONLY $3.15 - 
join the G/L Hi -Fi Book Club. Save $1.25 on this deluxe 
book. NO- RISK -return any book you don't like. Get a com- 
plete hi -fi library this easy way. Join today. 

ORDER 

AUDIO MEASUREMENTS 

or any of the 

books listed 

in handy 

coupon 

Gernsback Library, Inc. 
154 West 14th St. 
New York 11, N. Y. 

HOW TO JOIN 
Select one book on coupon 
SEND NO MONEY. Look the 
book over first. If you like 
it send $3.75 -the special 
club price. 
You receive a new book 
every 4 months. 
You may cancel after 
accepting four books - 
no time limit. 

MAIL COUPON NOW! 

19C 

Enroll me in the G/L Audio Hi -Fi Book Club. Send me the book checked. 
Audio Elements of Tape Understanding 
Measurements Recorder Circuits Hi -Fi Circuits 
Audio Design Maintaining Hi -Fi Basic Audio 
Handbook Equipment Course 

Nome 
please print 

Street 

City .Zone State 

THERMO- ELECTRONICS 
Successor to Thermo -Electricity 
Change heat to elec- 
tricity DIRECTLY- no 
acids, liquids, chemicals 
moving parts or sun- 
light! Build or buy a thermo -electronic bat 
tery. Mail quarter today for information 
and sample thermo- electronic alloy. 

HERMON E. COTTER 
Dept. O 

15766 Blackstone Detroit 23. Mich. 

RADIO - ELECTRONICS 
February Issue 

on Sale January 29th 

RADIO- ELECTRONICS 

FOR LIBRARIES 

Current yearly volume to 

be available on microfilm. 

Write for information. 

UNIVERSITY MICROFILMS 
ANN ARBOR, MICHIGAN 

Save 
Time 
with 

SENCORE 
LEAKAGE CHECKER 
Check these outstanding New Features 

The LC3 provides all these new w improved features in addition 
to those employed in earlier or "grid circuit" testers. 

A must for any TV service technician. * Checks 156 different tube types -more than any 
other "grid cirucit" type checker. Includes UHF 

and latest type tubes. * Checks picture tubes without removing tube 
from cabinet or chassis. * New Roll Chart prevents obsolescence -just 

dial the tube type and save time. Chart is easily 
replaced at no extra cost. * Provides instant filament checks on "Fil- Check" posi- 

tion-no need to carry a second filament checker. * Capacitor checks simplified. 
* Two spare preheating sockets to cut down testing time. 

In stock at your local ports distributor. 

SEN-CORE 

See other 
SENCORE 
ads 
in this 
issue 
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SENCORE CORP. 121 Official Rd. Addison, III. 
tt 

Model LC -3 

$ 2895 
DEALER NET 

Really Whips 
Tough Dogs 

BOOKS (Continued) 

rules and conversion charts are dis- 
cussed in the final chapters. Each chap- 
ter ends with problems. A fine book for 
study or reference. IQ 
1958 OFFICIAL REGISTRY OF RADIO 
SYSTEMS IN THE TRANSPORTATION 
SERVICES. Communications Engineering 
Book Co., Radio Hill, Monterey, Mass. 
8'/2 x 11 in., 84 pp. $4. 

This registry, compiled from FCC 
record§, gives details on every mobile 
radio system in the US operated by 
railroads, taxicabs, auto emergency 
services, buses and trucks. It lists the 
name and address of each company, 
the number and location of its fixed 
transmitters, the number of mobile 
transmitters authorized, operating fre- 
quencies, call letters and make of equip- 
ment used. Part 1 is a listing by corn- 
panies. Part 2 by frequencies.-RFS 

ELECTRICAL APPLIED PHYSICS, by N. F. 
Astbury. Philosophical Library, 15 E. 40 
St., New York 16, N.Y. 51/2 x 83/4 in. 241 
pp. $10. 

This text is suitable for senior stu- 
dents in physics or engineering. It 
derives the general laws of magnetic 
and electric fields and circuits, then 
applies them. Vectors are explained 
and used where necessary. Filters, 
bridges, networks, tubes, transistors 
and antennas are among the topics 
studied. Electromechanical and electro- 
acoustic systems are also discussed. 
-IQ 
VACUUM TUBE RECTIFIERS, edited by 
A. Schure. John F. Rider Publisher, Inc.. 
116 W. 14 St., New York 11, N.Y. 5'/2 x 
8'/2 in.. 78 pp. $1.50. 

This book covers the subjects of 
. rectifiers and filters as used in single - 

and polyphase power supplies. It corn - 
pares and analyzes half -wave and full - 
wave rectifiers, bridges and voltage 
multipliers. Equations for filter design 
are given and typical examples are 
worked out. Attention is given both to 
theory and practice. END 

r Hl -Fl, TAPE, 
s-ruauoPHONIC COMPONEW 

Mfg 

"There's just one component we can't 
sell him -and that's the good sense to 
put it together properly." 
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ADVERTISING INDEX 
Radio -Electronics does not assume responsibility for any errors appearing in the Index below. 

Acro Products Co. 
Aerovox Corp. 
Allied Radio Corp. 
Amphenol Electronics Corp. 
Arkay Radio Kits Inc. 
Atlas Sound Corp. 

B & K Manufacturing Co. 
Barry Electronics Corp. 
Bell Telephone Labs 
Blonder- Tongue Labs 

98 
107 

17, 86 -89 
116 
114 
134 

22, 109 
149 

24 
93 

Jensen Manufacturing 
Co. Inside Front Cover 

Key Electronics 136 

Lafayette Radio 144 -145 
Lansing (James B.) Sound Inc. __ 99 
Lektron Inc. 139 

Mallory (P. R.) Inc. 14 
McGraw -Hill Book Co. Inc. 136 

Brooks Radio & Television Corp.__137 
Burroughs Corp. 
Burstein -Applebee Co. 

CBS -Hytron 
Capitol Radio Engineering 

Institute 12, 
Carston Studios 

125 
133 

30 

101 -102 
141 

Castle Television Tuner Service __136 
Centralab Division of 

Globe Union 18 
Century Electronics Co. Inc. 121 
Chemtronics Inc. 118 
Chicago Standard 

Transformer Corp. 104 
Cisin (H. G.) 132 
Cleveland Institute of 

Radio Electronics 10 -11 
Colordaptor 138 
Columbia Record Club 13 
Cornell -Dubilier Electric Corp _ 91 
Cotter (Hermon E.) 148 
Coyne Electrical School __23, 127, 137 

Delco Radio Div. of 
General Motors Corp. 129 

Deutschmann (Tobe) 81 
DeVry Technical Institute 7 
Dressner 141 
Dynaco Inc. 103 

Editors and Engineers 135 
Electro- Voice, 

Inc. Inside Back Cover 
Electronic Chemical Corp. 138 
Electronic Instrument Co. 

(Eico) 31 -32 
Electronic Measurements Corp .A00 
Electronic Publishing Co. Inc. ___.100 
E -Z Hook Test Products Inc. 100 

Garfield (Oliver) Co. 141 
General Cement Manufacturing 

Co. 128 
Gernsback Library Inc.__140, 143, 148 
Grantham School of Electronics __ 27 
Gray Manufacturing Co. 8 
Grommes 141 
Guide Lamp Div. of 

General Motors Corp. 131 

Heald Engineering College 141 
Heath Co. 64 -75, 77 

Illinois Condenser Co. 138 
Indiana Technical College 138 
International Correspondence 

Schools 15 

JFD Electronics 26 
Jensen Industries 128 
BRANCH ADVERTISING OFFICES: Chicago: 1025 Harlem 
W. Harker and Associates, 600 South New Hampshire, Tel. Associates, 444 Market St.. Tel. GArfleld 1 -2481. 
FOREIGN AGENTS. Great Britain. Atlas Publishing and 
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Merit Coil & Transformer Corp. __136 
Mosley Electronics Inc. 134 
Moss Electronic Distributing 

Co. Inc. 94 -97 
National Radio Institute ______3, 19 -20 
National Schools 5 

Opportunity Adlets 142 -143 

Pentron Corp. 130 
Perma -Power Co. 90 
Philco Accessory Div. 82 -83 
Philco Techrep Div. 150 
Pickering & Co. Inc. 80 
Picture Tube Outlet 143 
Precision Electronics Inc. -__.113, 141 
Progressive Edu -Kits Inc. 126 

Quam -Nichols Co. 118 
Quietrole Co. Inc. 130 

RCA Electron 
Tube Div. Back Cover 

RCA Institutes 78 -79 
Radio -Electronic Master 120 
Radio Shack Corp. 122 -123 
Rider (John F.) 

Publisher Inc. 117 
Rinehart & Co. Inc. 28 -29 
Rogers Manufacturing Co. 128 
Rohn Manufacturing Co. 111 

Sams (Howard W.) & Co. Inc.__21, 92 
Schober Organ Co. 142 
Service Instruments Corp. 

104, 115, 124, 133, 135, 139, 
Sprague Products Co. 
Sprayberry Academy of 

Radio -Television 
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Tarzian (Sarkes) Inc. 140 
Television Tuner Service Co. 134 
Thorens Co. 16 
Trio Manufacturing Co. 124 
Tung -Sol Electric Co. 6 

University Loudspeakers. Inc. 119 
University Microfilms 148 
Van Nostrand (D.) Co. Inc. ____9, 123 

Zamco 143 
SCHOOL DIRECTORY PAGE 146 -147 

Baltimore Technical Institute 
Canadian Institute of Science and Technology 
Candler System Co. 
Indiana Technical College 
Milwaukee School of Engineering 
Northrop Aeronautical Institute 
Pacific Internationl College of Arts & Sciences 
Tri -State College 
Universal Correspondence of Mathematics 
Valparaiso Technical Institute 
Western Television Institute 

Ave., Glenview, I11., GLenview 4 -6900. Los Angeles: Ralph 
Dunkirk 7 -2328. San Francisco, Ralph W. Harker and 

Distributing Co., Ltd., 18 Bride Lane, London E.C. 4. 
States of America 

EQUIPMENT & 
COMPONENT SPECIALS 

SPRAGUE 50,000 Ohms KOOLOHM BLEED- 
ER RESISTOR @ 120 WATTS. ...750 each 

EASTMAN KODAK INFRA -RED RECEIVER 
TYPE B 7" long with 5" Schmidt high speed 
f 0.5 objective lens. Optical system contains 
coated lenses and operates from 2 penlight 
batteries. Units are unused, @ $15.00 

Waterproof carrying case for above @ $2.50 

AUTO -TRANSFORMERS, STEP -DOWN 
TRANSFORMERS: 

150 Watts Autofransformer. 94 Volts in 8 

steps, 50/60 CPS. Mfd by Acme. With line 
cord and plug and built -in AC receptacle, 
@ $4.00 

250 Wafts Autofransformer. 95 Volts to 260 
Volts in 8 steps. 50/60 CPS. With line cord 
and receptacle $7.00 

500 Wafts Isolation Transformer for out- 
door use or indoor use. 240 Volts input to 
240 Volts or 120 Volts output. 50/60 CPS. Mfd. 
by American Xfmr, @ $10.00 

TRIPLETT 0 -100 MICROAMPS DC 3" ROUND 
METER. Hermetically sealed. In original car- 
ton w /hardware. Triplett Model 321 -HR. @ 

$4.95 

MODULATION TRANSFORMER. Conserva- 
tively rated 250 watts of audio. Handles up 
to 600 Watts RF. Prim: 21K. Secon: 8K. Turns 
Ratio: 1.6 to I. In original cartons: New. 
Only $6.50 each. 

HAMMARLUND SUPER -PRO FILTER CHOKE 
Brand New. Exact replacement for Super -Pro 
Pwr supply- 25 -Hy. @ 160 Ma. @ $2.50 

DUMONT 10 Mc. LAB SCOPE -(Orig. cost 
over 5900.00) -only $295.00 
Write for further details. 

DUMONT 274A -Gen'I Purpose Scope 
$60.00 

BC -221 FREQ. METERS -Orig. Book & Xtal 
Lab Tested O.K. only $75.00 

Write For Latest Tube Catalog Free! 
Receiving transmitting, special purpose 
tubes, diodes, transistors, etc. We have a 
large diversified stock at sensible prices. 

2 -COLOR TUBE CARTONS 
Keeps your tube stock neat. 
New safety partition prevents 
tube breakage. Distinctively 
lithographed in glossy red and 
black. The most distinctive 
tube carton available today. 
Minimum quantity: 100 of any 
one size. Write for case lot 
prices. Packed 1000 to case. 
F.O.B. N.Y.C. No C.O.D.'s on 
cartons -Send full remittance 
including postage - Excess re- 
funded. 
SIZE For Tube Per 100 

Miniature_6AU6, etc. $1.00 
GT 6SN7GT, etc 1.25 
Large GT...IB3GT, etc. 1.50 
Large G 5Ú4G, etc. 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or color. Other- 
wise same as above. Same high qualify, same 
low prices. Specify "WHITE" when ordering. 
When color is not stated, 2 color cartons will 
be shipped. 

We are factory distributors for Vocaline, Gonset, 
E. F. Johnson, Eimac, B&W, Hexacon, Adjust -A- 
Volt, CBS, Hammarlund, etc. 

Special Trade -ins on E. F. Johnson and 
Hammarlund Horn Gear! 

TERMS: 25% deposit with order. balance C.O.D 
An merchandise guaranteed for cast of merchandise 
only, ..B. N.Y.C. 
We are near Prince St. /BMT Station, Spring St.7IRT 
un dvertisedOpen sy Come 

Saturday. 
browse saround. 

BARRY ELECTRONICS 
CORP. 

512 Broadway, Dept. RE1, N.Y. 12, N.Y. 
Phone: WAlker 5 -7000 
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NOW LEARN COMPUTER 
TECHNOLOGY 

AT HOME! 
ELECTRONICS 

TECHNICIANS: 
In this era of space - 
age electronics 
you either advance 
and prosper or you 
fall behind ... there 
is no such thing as 
standing still. 

THE "NERVE CENTER" OF MODERN INDUSTRY IS 

IN THE HANDS OF THE ELECTRONICS SPECIALISTS 
WHO BUILD AND MAINTAIN THE COMPUTERS 

Today, top management can't afford to guess. Big decisions are 
made with up -to -the- minute facts and figures. On.y the automatic 
computer can supply these ... that's why top management relies 

on the specialist who can keep the computers running. 

Mail Coupon Today for 
Complete Information 

(NO OBLIGATION) 

THE PHILCO TECHNOLOGICAL CENTER 
22ND AND LEHIGH AVENUE, PHILADELPHIA 32, PA. 

Please send free booklet and course information on your Automatic Digital 
Computer Correspondence Course and other subjects checked below: 

SEMICONDUCTORS- Transistor Principles and Practices 

BASIC RADAR 

ADVANCED RADAR 

BASIC ANALOG COMPUTERS 

ADVANCED ANALOG COMPUTERS 

NAME 

COMPANY POSITION 

ADDRESS 

CITY STATE 

PREPARE NOW FOR ADVANCEMENT IN 
THIS GROWING FIELD WITH A FUTURE 
... WITH COMPLETE, UP -TO -DATE 
CORRESPONDENCE COURSE FROM THE 
PHILCO TECHNOLOGICAL CENTER 
Learn automatic digital computer technology 
now with this practical correspondence course 
from Philco. Learn computer maintenance, 
installation, manufacturing, programming and 
you'll be set for a profitable career in an 
important, fast -growing field that is revolu- 
tionizing business methods, manufacturing 
and defense systems. 

COMPUTER FIELD IS A 
FIELD OF OPPORTUNITY 

Every major industry ... nearly every company 
is now or will soon be using computers to 
"automate" every phase of business from 
accounting to production ... from research to 
sales. The Military uses them in such operations 
as missile tracking, telemetering, aircraft flight 
and fire control. Here is truly a field of oppor- 
tunity for the electronics technician who wants 
to get ahead and enjoy the prestige and 
benefits of an important position in a vital 
phase of business or defense. 

COMPUTER SPECIALISTS ARE URGENTLY 
NEEDED . . . AND THE PAY IS GOOD 
It takes a specialist to build, install or maintain 
a computer. Even during the peak of unem- 
ployment during the recent recession, the news- 
papers were full of help- wanted ads for com- 
puter specialists and field engineers. The 
computer field demands specialists ... and the 
computer specialists command good pay. 

THE PHILCO TECHNOLOGICAL CENTER 
IS A DEPARTMENT OF PHILCO TECHREP 
DIVISION, WORLD'S LEADING FIELD 
ENGINEERING ORGANIZATION 
You benefit from Philco's 17 years of experience 
in electronics training and technical assistance 
to the Armed Forces and industry. You learn 
from a proven course specially developed by 
electronics specialists to give you practical 
knowledge of the digital computer field. 

PHILCO 
TECHNOLOGICAL 
CENTER 
22nd and Lehigh Ave. 
Philadelphia 32, Pa. 

RADIO -ELECTRONICS 
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NOW... AN gice-roka® 
PUBLIC ADDRESS SPEAKER 

FOR ANY APPLICATION 
For SUPERIOR SOUND ... CONTROLLED COVERAGE 

See Electro -Voice public address projectors. They offer 

perfect voice penetration and full -range "musicasting." 
They're weatherproof, splashproof and blastproof. 

Model 844 30 -Watt ?aging 
Unit. Compact, economical unlit 
for quality, high -efficiency voice 
reproduction. 

S34.50 
LIST 

Mo 
concentrating horn . 

range sound over great distanc . 

-CDP (Compound Diffraction ' rol 
sign Potent 169,904. Addit-onal Potent Pending. 

Model 848 30- 
Watt CDP. For 
wide-angle cov- 
erage and ex- 
tended range. 
Standard of 
the industry. 

$75.00 
LIST 

Model 847 25- 
Watt CDP. Small- 
er version of 
Model 848. 

Model LS -12. For 
interior installa- 
tions requiring 
full -range re- 
sponse. 

Model LS -8. 
Smaller version 
of Model LS -12. 

$46.33 
LIST 

$32.50 
LIST 

$30.00 
LIST 

THESE IELECTRO -VOICE MICROPHONES ARE 

ESPECIALLY OUTSTANDING FOR PUBLIC ADDRESS 

$85.00 
LIST 

Model 664 Cardioid Dy- 
namic. Broadcast -quality 
for every public address 
installation. 

$49.50 
LIST 

Model 951 Cardioid Crys- 
tal. Excellent, wide- range, 
all- purpose microphone. 

The Sound of Electro -Voice ... Assures Superior Install- 
ations, Customer Satisfaction, Your Reputation! 

In Canada: E -V of Canada Ltd., 
Cables: ARLAB 

/IC ELECTRO- VOICE, INC. 

BUCHAN/IN, MICH. 

73 Crackford Blvd., Scarborougt, Ontario 
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The familiar 
RCA carton 

is the hallmark of 
a quality repair job. 

You know, yourself, how comforting it is to see a familiar face among 
strangers. Well, to the majority of your customers, TV is strange, too. They don't 
understand it. They count on you to "keep 'em going ". And, the "familiar 
face" is the famous RCA monogram. When they see it on that famous 
red /black carton, they know you know your business ... and 
use the best replacement tubes and parts money can buy. 

You can cash in on the built -in prestige of RCA. 
Make this best -known name your stock -in- trade. Your 
Authorized RCA Tube Distributor handles a complete line 
of RCA Tubes to meet your service needs. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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