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gore/co 

fiom the 

audio research cater 
of the world 

HI -FI COMPONENTS 
developed and guild- erafted by 

Philips of the Netherlands 

FULLY AUTOMATIC 
4 -SPEED STEREO 
RECORD CHANGER 
MODEL AG 1024 - AGI +24 

A rugged, versatile, low cost 
record changer offering years 
of dependable and trouble - 
free stereophonic or mono- 
phonic reproduction 
both manual and auto- 
matic operation 4 
speeds automatic 
7 ", 10" and 12" 
record in- 
termix 

ore co 
"CONTINENTAL" 

TAPE RECORDERS 
Music lover, recordist, high fidelity enthu- 
siast ... there's a professional quality 
"Continental" tape recorder ideally suited to 
your specific recording requirements. 

SIMPLE PIANO KEY CONTROLS 
THREE SPEEDS: 71/2, VA AND 1%. I.P.S. 
FULL FREQUENCY RECORDING .. . BROAD- 
CAST FIDELITY PLAYBACK 
SPECIAL NARROW -GAP HEADS 
FOR EXTENDED FREQUENCY RESPONSE 

SELF -CONTAINED WITH DYNAMIC MICROPHONE 
AND WIDE RANGE NORELCO LOUDSPEAKER 

flore/co 
'EXHIBITION' 
SPEAKER 

ENCLOSURES 

Acoustically designed to achieve 

moderate size without loss of 

bass response or wideness of 

dispersion. Characterized by 

compact size ... outstanding 
performance ...and beautifully 
styled and handcrafted work- 
manship. Perfectly matched for 
the bass response of the new 

ilORELCO T -7 speakers ... ideal 

foi most other quality 8" to 12" 

speakers. Available in 3 sizes in 

beautiful, hand -rubbed Mohog- 

any, WaMut, Blond or Cherry. 
"Van Gogh" and "Vermeer" 
models car be positioned 
either verticaliy or horizontally. 
The "HAGUE ": Completely integrated quality speaker system. Incorporating 2 

high -efficiency T -, NORELCO loudspeakér; in acoustically matched enclosure. 

Designed for optimcm dispersion ...ma imum efficiency ... extrerel; wide - 

range, flat response. .and that anexagger.+t-H " Eurn "ern," ..lean ,ound. 

STEREO- 
PLAYBACK 

VERSION 
MODEL EL3516 G53 

Provides every 
feature of the world - 

fame] original 
monaural 

'Continental' 
Model E13516- 

plus stereophonic 
playback and 

mixing facilities 
for monaural recording. 

Add the matching Stereo 
Companion Piece, Model 

SCP -1 (to your Norelco 
EL3516 G53) and you 

have the all impor- 
tant "second 

voice for com- 
pletely self - 

contained 
stereo- 

phonic 
play- 

back. 

flore/co 
MAGNETO -DYNAMIC 

(AG3400) 
WORLD'S 

MOST BOUNTIFUL 
STEREO CARTRIDGE 

-DESIGNED 
to provide ultimate fidelity, 

stereophonic and monophonic 

- DESIGNED 
for highest vertical compliance 

- DESIGNED 
for instant compatability with 

almost any system, any 
tone -arm 

- DESIGNED 
to completely 

safeguard 
the full fidelity 
of your records 

EASILY PORTABLE... RUGGED... STYLED BY THE 
CONTINENT'S TOP DESIGNERS 
CAN ALSO BE PLAYED THROUGH EXTERNAL HI -FI SYSTEM 

NEW__ 

THE rr 
CONTINENTAL "400" 
4 -TRACK STEREO 
RECORD /PLAYBACK 
MODEL EL3536 

four -track stereophonic recording and 

playback four -track monophonic recording 
and playback self- contained including dual 
hi -fi preamps, recording and playback am- 
plifiers and Norelco wide -range loudspeaker 

compatable with conventional pre- 
recorded tapes can also be used as a 

conventional self- contained phono P.A. 
amplifier and speaker system. 

MODEL 
EL3752 01 

STEREO 
MICROPHONE 

. a Norelco dual element 
stereo- dynamic microphone. 
is standard equipment 
with the Continental 
'400' tape recorder. 

THE 

LINE 
A NEW LINE OF 

LOUDSPEAKERS 
WITH MAGNETS OF 

úOCOD GJladU1111 
(30% more powerful than Alnico V 

The world's greatest buys on the basis of listening quality, the new T -7 series 

of 5" to 12" speakers incorporates voice coil magnets of Ticonal -7 steel, the 

most powerful of modern magnet alloys, for maximum efficiency...dual cones 

for wide frequency response...constant impedance for flat response curve... 

longer effective air -gaps 8. high flux density to eliminate ringing and overshoot. 

For complete descriptive literature write to: 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 
230 Duffy Avenue, Hicksville, L. L, N. Y. 
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For a Successful Career in 
Radio-Television Electronics 

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

OLDEST and 

LARGEST 
N.R.I. Trained These Men 

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

QUKK SPARE TIME CASH 
"Knew nothing about Radio -TV 
when I enrolled. After 15 lessons 
stared repairing sets. My future 
looks bright." DONALD B. 
ACKERMAN, MINNEAPOLIS, 
MINNESOTA 

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

Home Study Radio- Television School 

Prosperous Fast Growing Industry Offers You 

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

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

Without Extra Charge NRI Sends 
Equipment You Need to 
Get Practical Experience 

"111 

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

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

ADD TO YOUR INCOME SOON 

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

SAMPLE LESSON FREE 
AND CATALOG 

Under G.I. Bills 

National Radio Institute 
Dept. OCR, Washington 16, D. C. 

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

Name_ _Age___ 

Address_ 

City _Zone___State- 
AcatioitD MUM MA, NATONAL HOW STUDY COUNCIL j ELECTRONICS WORLD Is p bushed lhly try Ziff -Davis P h1lshlnR G,mpany. William B. ZIT. Chairman of the Huard rl9ae19531 at 43e 5. Wabash Ave. Chi ago 3. III. Second Imwtate al Chicago. Illinois. monthly 

by Post 5.00; Departm,nt. Ottawa. Canada. ,nd.rta s tier. so 
countries 

r10st{t e Year U. 8. and possession.. and Canada $5.00; l'an A,ner,r:u, Uniuu Countries i3,3Ó; all over tpro;en cuunlrles SOLO. 
on 

March, 1960 
3 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ELECTRONICS WORLD 

Publisher 

OLIVER READ, D. se., wins 

Editor 

WM. A. STOCKLIN, I. S. 

Technical Editor 

MILTON S. SNITZER, W2GYI 

Servio Editor 

SIDNEY C. SILVER 

Aneciote Editor 

P. B. HOEFER 

Industrial Consultant 

WALTER H. BUCHSBAUM 

Art Editor 

MILTON (ERWIN 

Art and Drafting Dept. 

J. A. GOLANEK 
A. J. LICHOTA, JR. 
K. W. PAUL, JR. 

Advertising Dir 

JOHN A. RONAN, JR. 

Advertising Manager 

GEORGE E. MORRISSEY 

Midwest Adv. Manager 
GILBERT J. JORGENSON 

Western Adv. Manager 

DON CENA 

ZIFF -DAVIS PUBLISHING COMPANY 
William Ziff, President; W. Bradford 
Briggs, Executive Vice -Presidnt; 
Michael Michaelson, Vice- President and 
Circulation Director; Hershel B. Sarbin, 
Vice -President; J. L. O'Donnll, 
Treasurer. 

Editorial and Esecutive Offices 
One Park Avenue 

New York 16, N. Y. OR. 9 -7200 

z 
o 

eutase 

Member 
Audit Bureau of 

Circulations 

MLMMAI 

ó 
ç 

BRANCH OFFICES: Midwestern Office, 
434 S. Wabash Ave., Chicago 5, III.; 
Western Office, 9025 Wilshire Blvd., 
Be.erly Hills, Calif., James R. Pierce, 
manager. 
FOREIGN ADVERTISING REPRESENTA- 
TIVES: D. A. Goodall Ltd., London; 
Albert Milhado 8 Co., Antwerp and 
Dusseldorf. 

4 

MARCH, 1960 

VOL. 63 NO. 3 

3irJf in radio- felevidion -audio- e[ectronic9 

CONTENTS 
ELECTRONICS- GENERAL 

The Sixties -An "Electronic Decade "? (Editorial) W. A. Slocklin 8 

Spot News Washington Correspondent 30 
47 

54 
88 

117 

Thermoplastic Recording 
Recent Developments in Electronics 
Parametric Amplifier Tracks Space Probes 
Calendar of Events 

HIGH FIDELITY AND AUDIO 
More About Wide -Stage Stereo Paul W. Klipsch 50 

Room Acoustics for Stereo -Sound Absorbers & Special Speakers 
(Part 3) Abraham B. Cohen 57 

Portable Transistorized FM Receiver Donald L. Stoner 61 

Stereo Microphone Techniques Herman Burstein 66 

The "Stereo Classic" Hi -Fi Amplifier 
(ELECTRONICS WORLD Lab Tested) 

Hi -Fi -Audio Product Review 
Certified Record Revue Bert Whyte 84 

New Audio Test Report (ELECTRONICS WORLD Lab Tested) 
Sound on Tape 

68 
74 

TELEVISION -RADIO 

114 
134 Bert Whyte 

"Line- Cord" Antennas: Fact and Fiction 
New TV Designs for 1960 

Know Your Electronic Chemicals (Part 2) 

Mac's Service Shop 
An Odd Sort of "Tube" Problem 
"Controlled- Heat" Soldering 
Transistor Radio Circuits (Part 5) 

Service Industry News 

Sidney C. Silver 
Wolter H. Buchsbaum 
Walter H. Buchsbaum 

John T. Frye 

George D. Philpott 
Kenneth Bromham 

41 

44 
48 
53 

64 

65 
82 

102 

TEST EQUIPMENT 
A Practical Transistor Tester Roy A. McCarthy, K6EAW 80 

New Tube Tester Data 92 

Simple Audio- Distortion Tester C L. Henry 120 

COMMUNICATIONS AND AMATEUR 
Scatter Radio Communications Robert B. Stecker 37 

40 
Cover Story 
Transistorized Citizens Band Converter Sol Leise, 4W0385 70 

ELECTRONIC CONSTRUCTION 
FM Wireless Microphone D E Thomas & J. M. Klein 42 

Signal- Powered Audio Compressor Ed C. Miller 56 

Utility High -Voltage Supply Alvin B. Kaufman 96 

Custom Dials for Your Equipment Gene Brizendine 98 

DEPARTMENTS 
Letters from Our Readers 10 Technical Books 132 

Within the Industry 22 Manufacturers' Literature 136 

What's New in Radio 142 

Net Paid Circulation 242,396 
Radio A TV News Radio News . r. levisin Now, lrademarks Reg. V. 3. Pat. Oa. 

Copyright c) 19GO by ZiffDavis Publishing Company. All rights 

SUBSCRIPTION SCAVIC6: Forms :1371a and all subscription c e pon,leoce should be addressed to Circulation Uepartme t. 
434 south Nabors .nue. Ch,eagu ñ. Illuunn. Please allow ,at least four weeks for change of address. Include your uld 

l' address as well as new -enclosing if possible an address label from recent issue. 

CONTRIBUTIONS: Coniributore a advised n tain copy of their manuscripts 
loxes 

illustrations. 
a Contri,Utiohandled s 

should he 

ailed to the New York Editorial Office ami must be accompanied their (return 
return postage. 

accepted is will be to whatever 
with 

mailed 
care but this magaame assumes no resw,n -I Any copy 

x all author's, e 

adaptations a n d revisions are necessary to meet the requirements of this publication. Payment e 
r oho tea 

tribu tors. and contestant's rights, title. and interest in and to the material accepted and will be ' eo at u current rates 

upon acceptance. All photos und drawings will be conie as part of the material rial purchased. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


LET DFVRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

GUIDE 
to a 

BETTER JOB, 
A BRIGHTER 

FUTURE 

Electronics 

ELECTRONICS 
TECHNICIAN Guided 

Missiles 

Television 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 
Laborers and bookkeepers, store clerks, shop men, farm- 

ers, salesmen - men of nearly every calling - have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast -growing Electronics field. 

Whether you prepare at home or in our well- equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 

Live -Wire Employment Service Draft Age? 
Puts you in touch with job 
opportunities - or helps 
you toward a better posi- 
tion in the plant where 
you are now employed. 

We have valuable information 
for every man of draft age; so 
if you are subject to military 
service, be sure to check the 
coupon. 

SAMPLE BOOKLET 
We'll give you a free copy of an interesting 
booklet, "Electronics in Space Travel." See for 
yourself how you may take advantage of the 
opportunities in this fast -growing field. 

E! f 
Electronics in 

SPACE TRAVEL 

"One of North America's Foremost Electronics Training Centers" 
Accredhted Member 

of Nahonol 
Home Study Council I 

I 

Micro -Waves 

Communications 

Radio 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

Broadcasting 

MAIL TODAY FOR FREE FACTS 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. EW -3 -0 
Please give me your FREE booklet, "Electronics in Space Travel," and 
tell me how I may prepore to enter one or more branches of Electronics. 

NAME AGE 
Please Print 

STREET APT 

CITY ZONE _STATE 
Check hen if subject to military training. 

1090 DeVry Tech's Canadian Training Center is located at 
626 Roselawn A , Toronto 14, Ontario 

March, 1960 

CHICAGO 41, ILLINOIS 
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GET THAT SYLVAlVIA SIGN UP TODAY! 

ARTHUR GODFREY IS 

SELLING YOU! 
Now sponsored by Sylvania Silver Screen 85 picture tubes, 
Arthur Godfrey is selling America on you - the independent 
TV service dealer! 

He's telling millions -on the CBS Radio network - 
coast -to -coast - that you are the man to see for the finest TV 
service. Millions more are reading about you in 
The Saturday Evening Post. When Arthur Godfrey tells 
folks to "look for the Sylvania decal in the window of your 
local independent TV service dealer's shop," make sure 
you're with it. 

See your Sylvania distributor for Sylvania Silver Screen 85 
picture tubes and Sylvania quality receiving tubes. 
Get your display kit of window streamers and posters. 
Get that sign up today! 

Electronic Tubes Division, Sylvania Electric Products Inc., 
1740 Broadway, N. Y. 19, N. Y. 

SYLVANIA 
SILVER SCREEN 85 

4 WAYS BETTER 
*Sharper focus 
* Clearer picture 
*Greater contrast 
*More light output 

See your local paper for time and station 

"IT'S ARTHUR GODFREY TIME " - brought to you by 

m7SYLVANIA 
6 
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What Does F.C.C. Mean To You? 
What is the F. C. C.? 

F. C. C. stands for Federal Communications 
Commission. This is an agency of the Federal 
Government, created by Congress to regulate 
all wire and radio communication and radio and 
television broadcasting in the United States. 

What is an F. C. C. Operator License? 
The F. C. C. requires that only qualified per- 

sons be allowed to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. Tu 
determine who is qualified to take on such re- 
sponsibility, the F. C. C. gives technical exami- 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed. 

What are the Different Types 
of Operator Licenses? 

The F. C. C. grants three different types (or 
groups) of operator licenses- commercial radio - 
telePHONE, commercial radioteleGRAPH, and 
amateur. 

COMMERCIAL RADIOTELEPHONE oper- 
ator licenses are those required of technicians 
and engineers responsible for the proper opera- 
tion of electronic equipment involved in the 
transmission of voice, music, or pictures. For 
example, a person who installs or maintains two - 
way mobile radio systems or radio and television 
broadcast equipment must hold a radiotele- 
PHONE license. (A knowledge of Morse code is 
NOT required to obtain such a license.) 

COMMERCIAL RADIOTELEGRAPH opera- 
tor licenses are those required of the operators 
and maintenance men working with comnsunica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a 
merchant ship must hold a radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 

AMATEUR operator licenses are those re- 
quired of radio hams " - people who are radio 
hobbyists and experimenters. (A knowledge of 
Morse code is necessary to be a "ham ".) 

What are the Different Classes of 
RadiotelePHONE licenses? 

Each type (or group) of license is divided into 
different classes. There are three classes of radio- 
telephone licenses, as follows: 

(1) Third Class Radiotelephone License. No 
previous license or on- the -job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- 
ments I and II covering radio laws, F.C.C. 
regulations, and basic operating practices. 

(2) Second Class Radiotelephone License. No 
on- the -job experience is required for this exami- 
nation. However, the applicant must have 
already passed examination Elements I and II. 
The second class radiotelephone examination 
consists of F. C. C. Element HI. It is mostly 
technical and covers basic radiotelephone theory 
(including electrical calculations), vacuum tubes, 
transistors, amplifiers, oscillators, power supplies, 
amplitude modulation. frequency modulation, 
measuring instruments, transmitters, receivers, 
antennas and transmission lines, etc. 

(3) First Class Radiotelephone License. No 
on- the -job experience is required to qualify for 
this examination. However, the applicant must 
have already passed examination Elements I, 11. 
and III. (If the applicant wishes, he may take 
all four elements at the same sitting, but this is 

not the general practice.) The first class radio- 
telephone examination consists of F. C. C. Ele- 
ment IV. It is mostly technical covering ad- 
vancvd radiotelephone theory and basic tele- 
vision theory. This examination covers generally 
the same subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 

Which License Qualifies for Which Jobs? 
The THIRD CLASS radiotelephone license is 

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

The SECOND CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
most all radiotelephone equipment except com- 
mercial broadcast station equipment. 

The FIRST CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
every type of radiotelephone equipment (except 
amateur, of course) including all radio and tele- 
vision stations in the United States, and in its 
Territories and Possessions. This is the highest 
class of radiotelephone license available. 

How Long Does it Take to Prepare 
for F. C. C. Exams? 

The time required to prepare for FCC exami- 
nat' naturally varies with the individual, de- 
pending on his background and aptitude. Grant- 
ham training prepares the student to pass FCC 
exams in a minimum of time. 

In the Grantham correspondence course, the 
average beginner should prepare for his sec I 
class radiotelephone licensee after from 2(H) to 
250 hours of study. This sane student should 
then prepare for his first class license in approxi- 
mately 75 additional hours of study. 

In the Grantham resident course, the time 
normally required to complete the course and 
get your license is as follows: 

In the DAY course (5 days a week) you should 
get your second class license at the end of the 
first 9 weeks of classes, and your first class 
license at the end of 3 additional weeks of 
classes. This makes a total of 12 weeks (just a 
little less than 3 months) required to cover the 
whole course, from "scratch" through first class. 

In the EVENING course (3 nights a week) 
you should get your second class license at the 
end of the 15th week of classes and your first 
class license at the end of 5 additional weeks of 
classes. This makes a total of less than 5 mmnths 
required to cover the whole course, from "scratch" 
through first class, in the evening course. 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre- 
examination you are given constant practice in 
answering FCC-type questions, presented in the 
same manner as the questions you will have to 
answer on your FCC examinations. 

Why Choose Grantham Training? 
The Grantham Communications Electronics 

Course is planned primarily to lead to an F.C.C. 
license, hut it does this by TEACHING elec- 
tronics. 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 tech- 
nical language associated with that principle. 
You learn more electronics in less time, because 
we make the subject easy and interesting. 

Is the Grantham Course a "Memory Course "? 
No doubt you've heard rumors about "mem- 

ory courses" or "crane courses" offering "all the 
exact FCC questions ". Ask anyone who has an 
FCC license if the necessary material can be 
memorized. Even if you had the exact exam 
questions and answers, it would be much more 
difficult to memorize this "meaningless" mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand- choose Grantham School of Elec- 
tronics. 

Is the Grantham Course Merely a 

"Coaching Service "? 
Some schools and individuals offer a "coach- 

ing service" in FCC license preparation. The 
weakness of the "coaching service" method is 
that it presumes the student already has a know- 
ledge of technical radio and approaches the 
subject on a "question and answer" basis. On 
the other hand. the Grantham course "begins at 
the beginning" and progresses in logical order 
from one point to another. Every subject is 
covered simply and in detail. The emphasis is on 
making the subject easy to understand. With 
each lesson, you receive an FCC -type test so you 
can discover daily just which points you do not 
understand and clear them up as you go along. 

HERE'S PROOF that Grantham Stlutents 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: 

Ron Taylor, 29 S. Franklin St., Chamb ershurg, Pa 
Beri Moore, P.U. Box 169, Opp, Alabama 
Donald R. Titus, 270 -Park Terrace, Hartford 6, Conn. 
Robin O. Okinishi, P.O. Box 375, Hanapepe, Kauai, Hawaii 
Billy R. Kirby, Route #3, Smithfield, N. C. 
J. H. Reeves, 10621 Ruthelen, Los Angeles 47, Calif. 
Donald H. Ford, Hyannis Rd. (Cape Cod), Barnstable, Mass 

James D. Hough, 400 S. Church St., East Troy, Wisc. 

License Weeks 
1st 12 
1st 15 
1st 12 
Ist 12 
1st 9 
1st 12 
1st 12 
1st 12 

FOUR COMPLETE SCHOOLS 
To better serve our many students throughout the entire country, Grantham Schools of Electronics 
maintains four separate Divisions -- Hollywood, Calif.; Seattle, Wash.; Kansas City, Mo.; and Wash- 
ington, D.C. -all offering the saine courses in F.C.C. license preparation, either home study or 
resident classes. 

For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 
"Careers in Electronics ". Clip the coupon below and mail it to the School nearest you. 

Get your First Class Commercial F.C.C. License Quickly 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 
1505 N. Western Ave. 
Hollywood 27, Calif. 

408 Marion Street 
Seattle 4, Wash. 

lf ltone: HO 1-7727, (Phone: MA 27227) 

3123 Gillham Road 

Kansas City 9, Mo. 

(Phone: )E 1.6320) 

821 19th Street, 14 W. 

Washington 6, D.C. 

(Phone: ST 3 -3614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL- 
March, 1960 

MAIL TO SCHOOL NEAREST YOU 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. western 408 Marion 3123 Gillham Rd. 821 19th Sc, N.W 
NolLrw00e SEetrle KAxfaf CITy e wxsxlxOTOx 

Gentlemen: 
Please send me your free booklet telling how T eau 

get nay cot unrreial F.C.C. license quickly. I understand 
there is no oblig.et' and no salesman will call. 

Naine At; 

Address 

City St -te 
Interested in: Home Study, Resident Classes 06-C 

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

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

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

Let Sonotone help 
solve your tube 
problems, too. 

r 

Sonotone,Á. 
a. .. .,. Dept. TI.3C 

ELMSFORD, NEW YORK 
I railing makers of line ceramic cartridges, weaken, micro- 
! nones, tapeheads, electron tubes. 

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

...for the Record 
By W. AA'S70 NLIN By W. A. STOCKLIN 

Editor 

THE SIXTIES -AN ''ELECTRONIC DECADE''? 

WITH 1960 slated to be the first year 
in which the gross national product 

crosses the half -trillion mark (up from 
$478,000,000,000 in 1959), the electron- 
ics industry is expected to rack up a 

new record in all categories -with edu- 
cated estimates naming $10- billion as 
the most likely figure. 

All segments of the electronics in- 
dustry shared in the 1959 upswing - 
according to the Business and Defense 
Services Administration of the U. S. 
Department of Commerce. Radio and 
television receiver shipments were up 
27 per -cent; consumer products, as a 

whole, were up even more substantial- 
ly; commercial, industrial, military. 
and government shipments were up 
over 20 per -cent; and while electron 
tube output increased 12 per -cent. 
semiconductor output increased a fan- 
tastic 75 per -cent! 

While the 1959 growth is expected to 
continue into 1960, the rate will be 
somewhat slower- approximating the 
present growth trend of 13 to 14 per- 

cent. Employment in the industries 
producing electronic products reached 

record levels in 1959 and should in- 

crease still further in 1960, according 
to the Department of Commerce. 

Commercial and industrial electron- 
ic equipment showed an 18 per -cent in- 
crease in 1959, reflecting the impact of 
capital expenditures deferred in 1958, 

the increased use of labor- saving and 

more efficient electronic equipment in 
business and industry, and the in- 

creased requirement for equipment 
used in research and development 
progress. 

It is estimated that the demand for 
such commercial and industrial elec- 
tronic equipment will continue to in- 
crease with gains of at least 10 per -cent 
over 1959. Products in this category 

include radio communications equip- 
ment; broadcast equipment; electronic 
computers; electronic navigation aids: 
electronic data processing machines; 

automatic controls; and test, measur- 
ing, and monitoring equipment. 

An interesting sidelight in connection 
with such industrial equipment sales is 

the fact that the electronic industry it- 
self is one of its own best customers for 
such products. 

Industrial equipment accounted for 

$1,500,000,000 in 1959 -an increase of 
$170.000,000 over 1958, with further in- 
creases projected not only for 1960 but 
for the entire decade. 

According to the EIA, December 31st 
closed out a decade during which the 

electronics industry achieved an un- 

broken succession of new "all -time 
highs" in total factory sales for every 

8 

year. The industry's total 1959 busi- 
ness at the factory level has been esti- 
mated at $9.2- billion or more than 
three and one -half times the total for 
the first year of the decade and an in- 
crease of nearly 16 pe: -cent over the 
previous high of $7.94 -billion estab- 
lished in 1958. 

There are now more than 760.000 
persons employed in electronic manu- 
facturing, more than double the num- 
ber in the business at the beginning of 
the decade. 

In the entertainment segment of the 
industry, high -fidelity and FM receiv- 
ing equipment is expected to provide a 

new market stimulus. The sales of FM 
sets in 1959 doubled over 1958 and are 
expected to continue upward in 1960. 

with more FM stations on the air and 
more stations offering simulcast pro- 
grams, etc. Stepped up promotional 
programs for stereo phonographs and 
for pre -recorded magnetic tapes -in 
both reel and cartridge forms -is ex- 
pected to spark the projected rise in 
audio equipment sales. 

If current predictions work out, as 

expected on the basis of present busi- 
ness projections, the year 1960 and the 
decade ahead should be a lush period 
for all of us in the electronics industry. 
Happy Sixties! 

CI MARINE FREQUENCIES 

AT THE recent New York Motor Boat 
Show, a group of about 40 repre- 

sentatives of CB equipment manufac- 
turers, electronics publications. and a 

representative of the FCC discussed 
the use of the Citizens Band by boats- 
men. After various views, including 
our own (see our editorial "Citizens 
Band Calling Frequency" in our Feb- 
ruary issue) were presented, the fol- 
lowing specific recommendations were 
agreed upon: Boatsmen should be en- 

couraged to use CB Channel 13 ( 27.115 
mc.) for pleasure -craft contacts. A 
second channel recommended for pleas- 
ure -craft use was Channel 9 (27.065 

mc.1. This channel was also suggested 
for use by commercial marine interests. 
As we have said many times in the 
past, none of the CB channels may be 

used for ham -type operation or for idle 
conversations; there must be a need for 
the contact. 

The manufacturers present agreed 
to do all they could to encourage the 
use of these specific frequencies by 

boatsmen. This is certainly a step in 

the right direction and, with a little 
voluntary cooperation all around, this 
should result in more effective use of 
the Citizens Band by mariners. -30- 
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ALLIED'S 
1960 

ELECTRONIC SUPPLY CATALOG 

value- packed,,,send for it! 

your complete money- saving guide to 

EVERYTHING IN ELECTRONICS 

r 

e>Efl39. ,-._Á 
Ia0 N WET' NN PVENUO - -. 
O....oN 

OOOOO 

aJ j 
r 

ONLY SL DOWN 
on orders up to $50; only $5 down on 

orders up to $200; only $10 down 
over $200. Up to 24 months to pay. 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT -KITS for Every Need 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

ALLIED exclusives: 
MONEY -SAVING KNIGHT -KITS' -the very best in build-your- 

own electronic equipment- designed to save you up to 50`',. 
"Convenience Engineered" for easiest assembly; the only kits 
covered by Money -Back Guarantee. Complete selection of 
Stereo hi -fi kits, Hobbyist kits, Test Instrument and Amateur 
kits. KNIGHT -KITS are an exclusive ALLIED product. 
KNIGHT° STEREO HI -FI -truly the best for less -the finest 
you can buy, yet far lower in cost. Select super -value 
KNIGHT components or complete systems and save 

most. Also see the world's largest selection of 
famous -name hi -fi components and money- 

saving AWED- recommended com- 
plete hi -fi systems. 

Get every buying advantage at ALLIED: lowest 
money- saving prices, fastest shipment, expert 
personal help, guaranteed satisfaction. 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 1 -C 
100 N. Western Ave., Chicago 80, III. 

L] Send FREE 1960 ALLIED Catalog. 

ALLIED RADIO Name 

Address III our 39th year 

World's Largest El Break Supply House 
City Zone State 

March, 1960 
J 
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try 
this 
simple 
test 
... proves new 

EMPIRE 98 most 
perfectly balanced 
transcription arm 
...finest 
for stereo 
and 
monophonic 
records! 

1. With an Empire 98 mounted on a turntable 
board and fitted with a cartridge, adjust 
counterweight until arm is balanced. 2. Dial 

stylus pressure desired (one gram for each 

marking on the built -in calibrated gram scale). 
3. Place a record on turntable. Set stylus in 

groove. 4. Now, tilt the board. 5. Note: The 

arm remains in balance and the stylus re. 

mains in groove at every angle, even if held 
upside down. In the Empire 98 arm the lateral 
pivot is located on the "balance axis " -in a 

straight line with the counterweight and car- 
tridge. Arms which place the pivot point out- 

side the "balance axis" -will swing with every 
change in angle. The Empire 98 adjusts stylus 
pressure without disturbing the inherent bal- 
ance. Once pressure is adjusted It does not 
vary even with warped records. Arms which 
move the position of the counterweight to 
obtain stylus pressure are inherently unbal- 
anced because they shift the weight to the 
cartridge and create an inequality of mass on 

each side of the pivot. 

WHAT ARM BALANCE MEANS TO YOU. The 

Empire 98 is so precisely balanced it will track 
a record without favoring one groove wall or 

the other, even on a non -level turntable. This 
assures equal output to both stereo channels, 
reduced distortion, minimum record and 
stylus wear. 12" arm. $34.50 

EMPIRE 88 STEREO /BALANCE CARTRIDGE. 

Superior moving magnet design is 

combined with a new 4 -pole, hum. 
balanced construction for full 
channel separation, balanced high 
output from both channels. High 
vertical and lateral compliance. 
minimum dynamic mass and low 
tracking pressure reduce record 
and stylus wear to an absolute mini- 
mum. With diamond stylus, $24.50 

AUDIO EMPIRE 
precision products of Dyna- Empire Inc. 
1075 Stewart Ave., Garden City, N. Y. 
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from our Readers 

HAM PHONE PATCHES 
To the Editors: 

Every remark you made, both pro 
and con, regarding the ham and his 
phone patch activities /facilities are 
concurred with at and by my station 
and myself. 

It has been my contention that nor- 
mally a long distance call would not 
have been made in the first place had 
not the ham been the go- between. The 
"patch" arrangement gives the third 
party the source for putting in a call 
at either end -sometimes at both ends. 
As you stated, a number of those who 
were contacted via the patch turn 
right around and make a second call 
lia the land -line to confirm the air- 
wave QSO. 

ATc6T, ITcET, and the hundreds of 
small telephone companies would profit 
tremendously by their open approval 
of this form of activity. 

N. G. GIGNAC, YN1, USN 
WA2AFX 
Brooklyn, New York 

To the Editors: 
I was glad to read K9IVY's article 

on phone patches in your December, 
1959 issue, and would be willing to ac- 
cept all of his proposals except one. It 
hardly seems right to have to pay an 
additional monthly fee for a service 
that in reality would not be provided. 
The ham provides his own patch equip- 
ment and would use his "private line" 
no more than any other normal sub- 
scriber of a private line. 

In my own situation, an additional 
fee was paid when I had the telephone 
company install a jack in the shack so 
that one of the instruments in my 
home would be portable, thereby pro- 
viding an extension at the operating 
position. 

NORMAN G. PRESTON, JR., K4PRQ 
Minister 
Woodlawn Methodist Church 
Roanoke, Virginia 

To the Editors: 
Not very long ago. a ham phone 

patch was a most important thing to 
me, and the occasion for making one 
was easily comparable to a major holi- 
day of the stature of Christmas or New 
Years. 

My last duty station was on a fairly 
remote West Pacific island, exceedingly 
more remote in environment than dis- 
tance from our beloved U.S.A. Thus, 
any sort of personal contact in the na- 
ture of a phone conversation with 
family or loved ones was indeed a 
cherished occurrence. There were two 
or three ham stations available to pro- 
vide phone patch service. At the time, 
I had not the faintest notion that this 

practice might be illegal, and the con- 
sideration all concerned maintained for 
the stateside hams who completed 
phone patches cannot be put into 
words. They were our favorite people. 
I can only say that the invective I feel 
toward any person or agency who 
might outlaw this important morale 
builder would match in intensity my es- 
teem for those who made it possible. 

LT. WILLIAD1 W. ORRANGE, USMC 
2nd Marine Air Wing 
USMCAS 
Cherry Pt., North Carolina 

We are still being flooded with com- 
ments on Mr. Ehinger's important pro- 
posals on how phone patches should be 
made legal.- Editors. 

GOVERNMENT PRINTING OFFICE 
To the Editors: 

I am certain that many of your read- 
ers are unaware of the many excellent 
electronic publications available from 
the Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. 

These publications include Air Force 
manuals, Navy training course manu- 
als, and military technical manuals. 
Information on available publications 
may be obtained by requesting a free 
copy of price list 82, Radio, which also 
covers electronics, radar, and com- 
munications. 

EINAR H. MORTERUD, W5FPB 
Albuquerque, New Mexico 

CITIZENS BAND BEAM ANTENNA 
To the Editors: 

I must congratulate you on the frank 
presentation of your editorial in the 
November issue concerning Citizens 
Band operation. I can certainly agree 
with the problems involved and with 
the final approach to the solution only 
being through mutual understanding of 
this project. 

I am a little confused, however, that 
in one breath you take this attitude and 
practically 5 pages down in the maga- 
zine appears a beam antenna for Citi- 
zens Band use. If this is going to be 
restricted to local use and to try and 
cut down the interference from the skip 
signals, it seems that the antenna also 
forms a proper part of the cooperation, 
and we question the endorsement and 
promotion of beam antennas for Citi- 
zens Band use, 

It is a good article, however, and we 
intend to build one to actually try it 
out. We question one thing, however, 
that we would appreciate your passing 
on to Mr. Hartland B. Smith concerning 
the impedance matching, which is ob- 
viously 72 ohms. I think you will find 
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Channel Master 
AUTOMATIC 
TENN -A -LINER 
model 9524 

$4995 list 

4,0001 

Hits TV stations right on the nose!The 
Channel Master Automatic Tenn -A- 
Liner is the only rotator that aims the 
antenna within one degree of the pre- 
cise transmitter location. 

Superior parallel circuit delivers a 
full 29 volts to the rotator, producing 
higher torque that easily turns even 
the heaviest antennas. Fewer moving 
parts -all fully protected from weath- 
er extremes - contribute to long, 
trouble -free service. 

For these and other reasons, you can 
recommend and install tie Automatic 
Tenn -A -Liner with full confidence of 
customer satisfaction. 

from the top of the roof...to the back of the set... 

CHANNEL MASTER 
works wonders in sight and sound 

8 
m 
Ñ 

Ú 
. 

52: 

8 

electron tube 

CHANNEL MASTER CORP. tttttttr. 

r 
Premium tube features at no extra 
cost. Channel Master Electron Tubes 
are designed for use in television, 
AM/ FM radio, and high fidelity sys- 
tems. They offer the same outstanding 
performance, quality, and value you've 
come to expect from all products 
bearing the Channel Master name. 

Rigid manufacturing controls assure 
consistent performance characteris- 
tics, exact tolerances, long life, low 
noise, and maximum gain. Channel 
Master Electron Tubes are engineered 
to provide the best possible results. 

For happier customers, fewer call- 
backs, higher profits ... put Chan- 
nel Master tubes in the sets you 
service. 

TV ANTENNAS ACCESSORIES TRANSISTOR RADIOS 
STEREOPHONIC HIGH FIDELITY COMPONENTS 
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Hit any target 

with 

Universal Shaft 
soft/ Model B 

Radiohm°' Controls 

If you're aiming for faster servicing and greater 

profits, ask for CENTRALAB Model B Controls. 

These are the only replacement carbon con- 

trols with a truly universal shaft that adapts 

to any application. 

For any shaft target -split knurl, shallow flat, 

deep flat, half round, round, etc. -the Model B 

hits the bulls -eye. Its universal fluted, knurled- 

type shaft adapts to all knobs perfectly. AC 

Line switches snap right on, trigger -quick, to 

convert the control to a switch type unit. 

Shoot right over to your CENTRALAB distribu- 

tor and stock up on Model B Controls - . . 

and while you're there, be sure to Tell him 

you want your free copy of the brand -new 

CENTRALAB catalog. 

8.5957 
abi 

® 

CONTROLS ROTARY SWITCHES 
PACKAGED ELECTRONIC CIRCUITS 

that most of the Citizens Band rigs on 
the air are either Heathkit CB -1, or 
home -made units which require 50 
ohms, and we would like to have the 
information for the use of this beam 
with a 50 -ohm matching impedance. 

We certainly must compliment you 
on the fine magazine that you are now 
putting out. 

Ci D'n7O'. 0= C. .OBE -UNION INC. 

9I0C E. KEEFE AVE. MILWAUKEE I, WIS. 

IN CANADA. 669 Ilayview Ave., Toronto 17, Ont. 
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CERAMIC CAPACITORS 
ENGINEERED CERAMICS 

FLETCHER HARRIS, JR. 
Galveston, Texas 

We certainly do not advocate the use 
of a beam antenna for DX operation on 
the Citizens Band. The idea of the 
beans is simply to obtain more reliable 
communications over distances of 2l) 

miles or so with lots- potter equipment. 
Regarding the impedance of the 

beam. the amount of mismatch that 
would be produced by connecting a :Pt- 

ohm transmitter to a 75 -ohnt circuit is 
not too serious. besides whirl, the 50- 
ohm figure gi ren by some manufactur- 
ers is merely a nominal value. The 
artuul output impedance may be sonte- 
uJult different front titis. 

For those who scant to reduce the 
input impedance of the beam. we would 
suggest they try the following: Reduce 
the distance between the boo»t and the 
point where the hook -up wire connects 
to the driven element front 117/8 incites 
to about 10 inches.- Editors. 

s 

HUNGARIAN COLOR ORGAN 
To the Editors: 

Referring to the letter of Mr. L. de 
Bodroghy in your April, 1959 "Letters 
from our Readers" column concerning 
the Photorhythmicon, I believe that 
nothing fundamentally new could have 
been found in the system described in 
1948 since corresponding systems have 
been known before. 

For example, an exactly similar de- 
vice has been amply described, and dur- 
ing the year 1942 was publicly operated 
in the theater "Arizona" in Budapest 
under the name "Color Orchestra." Its 
original model was constructed by me, 
then a member of the research staff of 
Tungsram Works Ltd. 

PROFESSOR I. P. VALKO 
Technical University 
Budapest, Hungary 

Thanks to Professor Valko for his 
interesting comments, and also for 
sending us copies of the British and 
Brazilian patents referred to by Reader 
de Bodroghy. There appears to be some 
error in the British patent number in- 
dictated since patent No. 2117.i/48 de- 
scribes "Improvements in and relating 
to Short -ware Aerials. " -- Editors. 

MICRONS AND MICRO- INCHES 

To the Editors: 
It has been called to my attention 

that tape recorder manufacturers have 
been describing tape -head gap widths 
in terms of "microns." while meaning 
micro- inches, as in "90 microns width 
(.000090 in.l." 

I would like to point out that a mi- 
cron is a unit in the metric system 
equal to a millionth of a meter. 90 

(Continued on page 138) 
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EXCITI \G NEWS FROM RCA! 

Anwlllncing a new plan 
to give your store 

THE SUCCESSFUL LOOK 

",44 1.4. ...f. 

FIND OUT 
HOW THIS PLAN CAN HELP YOU: 

Attract new customers 
Display and merchandise your products and service 
more effectively 
Utilize your present floor space to far better 
advantage 
Increase the efficiency of your service operation 

SEE NEXT PAGE FOR 

IMPORTANT DETAILS... 

1,-Kt inlUBts 
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Your Store...Key to Successful Sales 

with the new RCA 
STORE IVIYROVEVILNT PLAN 

Your skill, experience and integrity are the basic qualities that help you sell your 
service to the public. The appearance of your store can impress them with these facts 
-invite them inside to call on you with confidence. 

The components shown here -and many more -are all available from your Author- 
ized RCA Tube Distributor under the new RCA Store Improvement Plan. With 
minimum effort on your part, they will help you give your store the successful look 
inside and out. No expensive store renovation is required. No fancy, impractical blue- 
prints are offered. Instead you are provided with carefully thought -out components 
that increase the business potential of any shop -big or small, old or new. 

THE SUCCESSFUL LOOK -OUTSIDE 

STORE FRONT 

"311111 PROFESSIONALLY INSTALLED 

WINDOW DISPLAYS - 
CHANGED EVERY SEASON 

With this plan, your store window becomes a strong invi- 
tation to new customers. It will be decorated and fitted 
with attractive seasonal displays- prepared by RCA - 
without any fuss or bother on your part. 

RCA ILLUMINATED WINDOW VALANCES -ALSO USED AS 

IN-STORE MODULAR DISPLAY PANELS 

Here's a brand new idea that can be used to decorate your 
store window -or the interior of your shop as shown in 
the "Sales Area" photograph on opposite page. A choice 
of two- or four -foot lithographed panels, in gold- finished 
satin steel, gives you complete flexibility in designing your 
own customized illuminated window valance. Complete 
with hanging hardware and fluorescent lighting. 

A good looking store front is your first opportunity to convert a passerby to a customer. The RCA Store 

Improvement Program offers you the elements to make your store front a working partner in your business. 

Talk to your Authorized RCA Tube Distributor about this exciting plan right away. 

Ask him for your copy of RCA's new Store Improvement Guide (4F257), with a com- 

plete list of the components available and the order forms to secure them. Find out 
how easily and quickly you can add those few extra touches to your store to give it that 

Successful Look for 1960. 
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SALES AREA 
The interior of your shop should be an im- 
portant sales aid. Here, good first impres- 
sions can be reinforced, to make it easier 
for you to sell your products and services. 

RCA DISPLAY AND STORAGE SHELVING UNITS 

Attractive, sturdy shelving helps you display 
your merchandise more effectively for added 
sales. The RCA Plan offers basic four -foot 
shelving units, with add -on units to fit every 
need. Units may be set up in a variety of ar- 
rangements -and are easily, disassembled and 
re- arranged. 

MIME 
SERVICE AREA 

An efficient service area, providing faster, 
better organized work flow, is an important 
key to profits. 

u i 
IÓ \ 

SHOP BENCH UNITS 

These s irdy benches mount on shelving units 
to prov de additional storage and work space, 
efficient work flow, better use of floor space. 
They save you time and money. 

ADDITIONAL SALES AIDS - 
TO HELP BRIGHTEN 

YOUR PROFIT PICTURE 

Eye catching sales accessories 
can draw attention to the serv- 
ices you offer. Sales -boosting 
accessories include illumi- 
nated clocks, signs, product 
display units, door bars, 
streamers, decals. service auto 
lights -even uniforms. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Marilson. N. J. 
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YOU'RE AS SUCCESSFUL 
GENERAL ELECTRIC'S 
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AS YOU WANT l0 BE WITH 
NEW 1)i5J*METHODt 

*F ROFITABLE SERVICE MANAGEMENT 
Earn the good things of life for yourself and 
your family by following the Profit signposts on 
every page of General Electric's PSM* Method! 
The engraved Certificate which says you have 
completed this instruction program, will mean 
new success for you as a TV technician. 

Says Dr. John K. Pfahl of Ohio State Uni- 
versity, under whose direction the new General 
Electric program was prepared: "The electronic 
service dealer must be, at the same time, a tech- 
nician, good businessman, and sales manager." 
You learn step -by -step how to realize these aims, 
by following General Electric's Profitable Serv- 
ice Management Method. You are shown how to 
assure a satisfactory profit margin, not merely 

hope for it -how to increase business by methods 
others have found unfailingly effective. 

In the LP record "Sounds of Success" you will 
hear from the lips of experienced TV technicians 
just how they have built greater incomes. After 
completing the two volumes of instruction that 
make up the study course, a questionnaire is 
available to check your acquired knowledge, 
prior to receiving your Certificate. 

All come handsomely packaged for your book- 
shelf. Check the highlights of General Electric's 
PSM* Method given below! Then see your G -E 
tube distributor! Distributor Sales, Electronic 
Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 

HERE ARE SOME OF THE MANY 
SUP lErTS YOU Wl« STUDY: 

BOOK NO. 1. "SOUND BUSINESS PRACTICES" 

BUSINESS FOR PROFIT: Your reasons for owning a busi- 
ness...How much money should you make ?...How to make 
your business profitable. 

PLANNING YOUR BUSINESS: Planning expansion...Cash 
planning...Shop planning. 

ORGANIZING YOUR BUSINESS: Overhead costs...Pric- 
ing...What it costs you to make a service call...What it costs 
you to make a shop repair...Inventory control...Credit or- 
ganization...Choosing a form of organization. 

CONTROLLING YOUR BUSINESS: Why use records ?... 
What records are needed...Taxation...Use an accountant. 

BOOK NO. 2. "SELLING ELECTRONIC SERVICE" 

ARE YOU ATTRACTING NEW CUSTOMERS ?: Attracting 
new business...Businesslike appearance...Effective selling... 
Good identification...Basic market research. 

PROMOTING YOUR BUSINESS: Advertising technique... 
Advertising campaign planning... Special offers... Seasonal 
planning...Customer contact. 

KEEPING YOUR CUSTOMERS SATISFIED:. Customer rela- 
tions...Customer grievances...Guaranteeing repairs...Build - 
ing new customers. 

Progress is Our Most /mporfant Product 

GENERAL ELECTRIC 
1 
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Compare 

your job, 

your age, 

your pay 
with that of 

men who enroll at CREI 
Men can stand still -or lose 

their jobs -even in a growing 
industry. They're doing it now 
in the fast -growing electronics 
industry. Companies actively 
seeking men with advanced tech-. 
nological knowledge are simul- 
taneously firing mediocre men. 

CREI students (more than 
20,400 are currently enrolled) 
keep pace with electronics prog- 
ress -and are eagerly sought by 
employers who offer solid oppor- 
tunities for rapid advancement. 

We analyzed the backgrounds 
of men who enrolled for CREI 
advanced electronics home study 
in a recent month. How do you 
compare? 

62 (); were civilians. 38% were 
in the Armed Services. 

Of the 62' who were civilians, 
35% were lab technicians, engi- 
neering aides, research assist- 
ants, electronic specialists, and 
similar high -rated electronics 
engineering men. Average pay: 
$435 per month (range $300 to 
$900) . Average age : 28. Median 
age: 26. Previous formal elec- 
tronic training varied from six 
months to more than a year. 
18 

9.4r; of the civilians were tech- 
nical representatives -field engi- 
neers who were school- or fac- 
tory- trained to help install, main- 
tain, service and teach the use 
and operation of electronic 
equipment. Average pay : $525 
per month. Median age: 28. 

6.5% of the civilians held col- 
lege degrees, most in a field more 
or less related to electronics (en- 
gineering, physics, chemistry, 
etc.). These men were not in 
basic electronic work. Reason 
most often given for enrollment: 
to supplement job know - how 
with better understanding of 
electronics. The remainder of 
the civilians were small groups 
of small percentages. 

Even if you compare favor- 
ably with new CREI enrollees 
now, how do you think your 
salary will compare a year 
from now? Five years from 
now? 

Qualify for positions 
which require advanced 
electronics education - 
via CREI home study 
-while retaining your 
present job. Meet your 
family responsibilities 

while gaining knowledge of elec- 
tronic engineering technology so 
essential for your career ad- 
vancement. 

CREI is now in its 33rd year. 
Last year marked the start of 
CREI Atomics, a division of 
CREI devised to meet the need 
for advanced home study educa- 
tion in nuclear engineering tech- 
nology. Last year also marked 
the opening of our European 
Division, bringing advanced pro- 
fessional electronic education to 
Western Europe. 

Since 1927 we have directed 
technical education of thousands 
-as individuals and in groups - 
in electronics engineering tech- 
nology. We developed the first 
civilian pilot course for radio 
mechanics for the Army Signal 
Corps in 1941, supplied 300,000 
texts to the U. S. Navy in a 
special course for radio techni- 

cians in the South 
Pacific in 1943, trained 
hundreds of technicians 
during World War II 
for the Signal Corps. 
We co- founded the Na- 
tional Council of Techni- 
cal Schools, which first 
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established scholastic and busi- 
ness standards for the technical 
school field. We were among 
the first three technical insti- 
tutes whose curricula were ac- 
credited by the Engineers' Coun- 
cil for Professional Develop- 
ment. In 1946 we instituted 
the group training programs 
now used by companies which 
represent the cream of the 
electronics and aviation indus- 
tries. 

What does this record of 
achievement mean to you as a 
CREI student? It means that 
industry and the Armed Services 
alike respect CREI men. It 
means that your CREI diploma 
is a door -opener. Significantly, 
Help Wanted ads often specify 
"CREI education or equivalent 
required." Our Placement Bu- 
reau, which helps graduates and 
advanced students find more de- 
sirable positions, is always avail- 
able to CREI men. While no 
placement guarantees will be 
made by CREI or any other rep- 
utable institution, for many 
years the demand for CREI 
graduates and advanced students 
has far exceeded the supply. 

CREI HOME STUDY ADVANTAGES. 
Technical education is accom- 
plished on your own time, dur- 
ing hours chosen by you. You 
waste no time in travel. You 
have plenty of time to do your 
best. Your work is under the 
supervision of a regular staff 
instructor who guides your prog- 
ress step by step. Courses are 
prepared by experts, presented 
in easy -to- understand form, kept 
up to date by periodic revision. 
Experience in more than three 
decades of hone -study teaching, 
during which time we have cor- 
rected and commented on many 
hundreds of thousands of exam - 

March. 1960 

inatinns, enables us to anticipate 
questions in our lesson material 
and minimize troublesome 
points. 

CREI STUDENTS are professional 
electronics engineers and tech- 
nicians, all over the world and 
in every phase of electronics, 
about one -third military, the 
rest civilian. Their median age 
is 28. In 1958 they devoted ap- 
proximately 1,572,456 hours to 
104,831 lesson texts, answered 
(and were individually graded 
upon) 1,048,310 searching ques- 
tions and engineering problems. 
They studied electronics engi- 
neering technology- transistors, 
microwaves, forward scatter, 
computers, servomechanisms, 
radar, electronic navigational 
devices, and the entire field of 
modern electronics. New stu- 
dents enrolled during the year 
are on the missile ranges of 
Vandenburg AF Base and Cape 
Canaveral. They are at Alama- 
gordo and China Lake, at SAC 
bases around the world. They 
are in the research laboratories 
and manufacturing plants where 
the latest electronic equipment 
is designed and produced. They 
maintain electronic equipment 
for United Air Lines, and Trans- 
Canada Air Lines. They share 
in electronics at All America 
Cables and Radio, Inc., and The 
Martin Co. They work for USIA 
(Voice of America) and Colum- 
bia Broadcasting System, for 
Gates Radio and Federal Elec- 
tric, to name but a few. All of 
the firms mentioned offer their 
personnel CREI technical edu- 
cation under company plans. 
CREI men are found by the hun- 
dreds among field engineers of 
major electronic manufacturers. 
They're across the world and 
across the street. They're men 
you'll compete with -to gain or 
hold your place in the electronics 
profession. 

QUALIFICATIONS FOR CREI. Col- 
lege degree is not essential. If 
you have had basic electronic 

education, prac- 
tical experience 
i n electronics, 
and a high school 
education, y o u 
can probably 
qualify. A good 
way to find out: 

Use the postage -paid card. It 
will bring you the free 54 -page 
book which has launched thou- 
sands on their advanced careers : 
"Insurance for Your Future in 
the New World of Electronics." 
Tuition is reasonable and may be 
paid monthly. It takes just one 
$10 -a -week raise to repay your 
investment in CREI education 
and leave you a substantial bonus 
the first year. Available to vet- 
erans under GI bill. 

LATEST CREI COURSE: Now added 
to CREI's variety of courses in 
Electronic Engineering Technol- 
ogy is Automation and Indus- 
trial Electronics Engineering 
Technology. Complete course 
covering all electronic phases of 
automation. Special emphasis 
on theory, functioning and appli- 
cations of servomechanisms and 
computers. Also noteworthy - 
lessons on machine control, in- 
strumentation, data processing 
and telemetry. 

RESIDENCE SCHOOL in Washing- 
ton, D. C. for those who can at- 
tend classes. Day and evening 
classes start at regular intervals. 
Qualified graduates earn AAS 
degree in 27 months. Electronics 
experience not required for ad- 
mission. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

L'( PI) Ace, edited Technical Institute 
Curricula Founded 1927 

Dept. 1103-G DD 
3224 16TH ST., N.W. 
WASHINGTON 10, D. C. 
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3 POPULAR Sy TESTERS 

...Top Choice of 
Service Technicians Mt 
EVERYWHERE 4Zt 

COMPLETE, 
PORTABLE TUBE TESTER 

MODEL 
107 

Provides 3 important tests: amplifier types 
tested for gain by Dynamic Mutual Conduc- 
tance method -power types tested for cathode 
current by Cathode Emission method -all 
typas tested for shorts and grid error by Grid 
Circuit Test developed and patented by Seco. 
Dynamic Mutual Conductance 'l'est pre -wired 
for fast ait -up. Cathode Ensiaaion Test done 
by free point pin -selector method -will not be 
obsoleted. Self -contained in portable case. 

MODEL 107 -Wired and factory tested S10S.S NET 

NEW! LOW -COST GRID CIRCUIT 
AND TUBE MERIT TESTER 

MODEL 
78 

Designed expressly for TV servicing -easy to 
act -up and simple to use, a highly accurate 
profeaaional tester! Complete coverage of all 
modern TV tube types as well as all heater 
type radio tubes including hybrid types. using 
only 5 sockets. Incorporates patented Seco 
Grid Circuit Test plus reliable Cathode Emis- 
sion test also checks filament continuity and 
provides open element test. One easy -to -read 
meter. Two -stage DC amplifier isolates meter 
from tube under test to protect meter-pro- 
vides a wide range of load currents and test 
conditions. Complete in a portable carrying 
case, with pin straighteners, and index -chart 
for quick set -up data. 
MODEL 7S-Wieed and rectory tested $0.50 NET 

NEW! DYNAMIC 

TRANSISTOR / 
CHECKER 

'l'his low -cost transistor checker safely testa 
PNP and NPN transistors either' "in or out" 
of circuit. Covers wide range of types: small 
signal including "drift" types, medium power; 
and power types. Provides positive check for 
"opens," shorts, and gain- condition indi- 
cated by means of a visual indicator plus jacks 
for meter or scope. Also provides GO -NO -GO 
test at practical currents -and permita match- 
ing of similar types. Will not be obsoleted - 
no set -up or roll charts required! Compact, 
lightweight, complete, and ready -to -use. 

MODEL 100 -Wired and rectory tested 015.50 NET 

Sold only 
through Electronic 
Parts Distributors 

4 

NAME 

ADDRESS 

CITY 
L 

SECO MANUFACTURING 
5015 Pew Avenue South. Minneapolis. Minnesota 

TONE STATE 
J 

East Canada Deane Avenues. LIC. Montreal. Quebec 

West Gnat. Ron Merrill Co.. Vancouver 1. British Ceblt.MI 
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Within the $iT 
m 

F. BIRNEY FARRINGTON, founder and 
president of X.. 'rte, Inc., has an- 
nounced his retire- 
ment and the elec- 
tion of Arch Warden 
as president. 

The Orchard 
Park. New York 
tool company was 
founded by Mr. Far- 
rington in 1921 un- 
der the name of 
Park Metalware Co., Inc. In 1951 it 
took its then 30- year -old tradename 
"Xcelite." as the corporate name. 

His successor has been vice- president 
in charge of sales since 1957 and served 
as sales manager from 1947 - two years 
after joining the company. Mr. Warden 
will continue to serve as sales manager 
in addition to assuming the duties of 
president. 

* * s 

JOSEPH C. OTIS has been named vice - 
president in charge of manufacturing 
and HOWARD D. VANN director of ad- 
vertising and public relations for Globe 
Electonics, a division of Textron Elec- 
tr-onics, Inc. The Council Bluffs sub- 
sidiary makes a line of amateur gear 
as well as Citizens Band transmitter/ 
receivers . . . KEN BURTON has joined 
the Duotonc Company of Keyport, N. J. 
as sales manager . . . REAR ADMIRAL 
RICHARD S. MANDELKORN (USN, Ret.) 
has joined General Instrument Corpo- 
ration as executive vice -president of its 
Harris Transducer Corporation subsid- 
iary . . . MALCOLM O. CAMPBELL has 
been named head of Raytheon Com- 
pany's new receiving tube part and 
sub -assembly facility at Pawcatuck, 
Conn.... FRANK A. COMERCI has joined 
Audio Deriees, Ine. as senior project 
engineer at the Stamford. Conn. labo- 
ratory ... WILLIAM M. ROBINSON has 
been appointed chief engineer of paper 
and film capacitors, filters, and pulse 
networks for Cornell- Dltbilier Electric 
Corp. . . . Voealine Company of Old 
Saybrook. Conn. has named EDWARD 
MANVILLE to the post of sales manager 
of its Communications Products Divi- 
sion and RALPH ROUTSONG as market- 
ing manager . . . FREDERICK J. BELL 

has been named vice -president (Wash- 
ington D.C. Officer for General Tele- 
phone cf Electronics Corporation . . . 

E. G. DYETT. JR., head of the Instrument 
Division of H,. H. Scott, Inc.. has been 
elected 1960 president of the National 
Noise Abatement Council. He succeeds 
A. J. WEITZEL of New York in the post 
. . . ROBERT A. GIORGI is the new 
manager of market development for 
two -way radio equipment at General 
Electric's Communication Products De- 
partment in Lynchburg, Va.... WIL 

LIAM T. HACK has been elected presi- 
dent of Audio Devices Incorporated 
while WILLIAM C. SPEED has been ele- 
vated to the post of chairman of the 
board ... Hoffman Electronics Corpo- 
ration. has appointed HENRY F. SCHOE- 
MEHL director of engineering of its 
semiconductor operation in Evanston, 
Illinois . , . Tung -Sol Electric Inc. has 
elected three new vice- presidents: 
FRANK J. EHRINGER, BURTON R. LES- 

TER, and DR. R. BURTON POWER, JR. 

A. H. ANDREWS has joined CBS 
Electronics as an engineering special- 
ist. He was formerly with Marconi of 
Montreal. 

ANTHONY L. CONRAD has been ap- 
pointed president of the RCA Service 
Company succeeding 
Donald H. Kunsman 
who has been named 
general manager of 
the firm's Electronic 
Data Processing Di- 
vision. 

Mr. Conrad has 
been vice- president 
of the company's 
Government Services department since 
1957 -a post which will be assumed by 
Stephen D. Heller. Mr. Conrad joined 
the RCA Service Company in 1946 and 
served as manager of the company's 
television service branch at Albany, 
New York, moving to the home office in 
1947 to serve in various managerial and 
technical capacities before joining the 
Missile Test Project in 1953. 

He is a graduate of Lafayette Col- 
lege and took graduate work at Har- 
vard University. During World War II 
he served as an officer in the Army 
Signal Corps. He received his amateur 
radio operator's license at the age of 
fourteen. 

* * 

ACOUSTICA ASSOCIATES. INC. has ac- 
quired ENDER -MONARCH CORPORA- 
TION, Garfield, New Jersey manufac- 
turer of illumination equipment. Shares 
of the New Jersey firm were acquired 
in exchange for common shares in the 
ultrasonic firm . . . MIDWESTERN IN- 
STRUMENT has entered into an agree- 
ment with TEXTRON ELECTRONICS 
which provides for a transfer of its 
business to the Providence, Rhode Is- 
land firm. 724,167 shares of Textron 
common stock were involved in the deal 

HARRIS- INTERTYPE CORPORATION 
has completed acquisition of POLY- 
TECHNIC RESEARCH AND DEVELOP- 

MENT COMPANY of Brooklyn from the 
POLYTECHNIC INSTITUTE OF BROOK- 

LYN. Payment was 85 per -cent cash and 
the balance in Harris stock ... EITEL- 
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6 months 
from today 

WHICH WILL YOU HOLD .. . 

add technical training to your practical 
experience. Get your FCC license quickly! 

then use our effective 

Job Finding Service 

Get your FCC Commercial License 

or your money back 
The Master Course in Electronics will provide you with the mental tools of the electronics technician 
and prepare you for a First Class FCC License (Com- 
mercial) with a radar endorsement. When you suc- cessfully complete the Master Course, if you fail to pass the FCC examination, you will receive a full refund of all tuition payments. 

Employers Make Offers Like These 

to Our Graduates Every Month 

Broadcast Station in Illinois: "We are in need of an engineer with a first class phone license, preferably a student of Cleveland Institute of Radio Electronics; 40 hour week plus 8 hours overtime." 

West Coast Manufacturer: "We are currently in need of men with electronics training or experience in radar maintenance. 
We would appreciate your referral of interested persons to us." 

Our Trainees Get Jobs Like These Every Month 

CHIEF ENGINEER 
"Since enrolling with Cleveland Institute I have received my 1st class license, served as a transmitter engineer and am now Chief Engineer of Station WAIN. I also have a Motorola 2-Way Service Station. Thanks to the Institute for making this possible." 

Lewis M. Owen. Columbia. Ky. 
TEST ENGINEER 

I am pleased to inform you that I recently secured a position as Test Engineer with Meli ar. Inc. (Subsidiary of Westinghouse 1. A substantial salary increase was involved. My Cleveland Institute training played a major role in qualifying me for this position." 
Boyd Daugherty. Falls Church. Va. 

Names of Trainees in Your Area 
Provided on Request 

Carl E. Smith. E.E., President 

CLEVELAND INSTITUTE OF ELECTRONICS 
4900 Euclid Bldg.. Cleve :and 3. Ohio 

March, 1960 

REGRET to ADV 
PCC 

E 

FAILED 
YOU 

E 

XAMINAnoNS; 

Get these valuable 
Booklets 

Accredited by National Home Study Council 

Cleveland Institute of Electronics 

Dept. RN -39, 4900 Euclid Bldg.. Cleveland 3. Ohio 

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

Military 
Rodio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what kind of work are you 

now engaged? 

In what branch of Electronics 

are you interested? 

No nie 

Address 

City Zone_ _State. 

Age 

RN-39 

2 
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RADIO TV HI -FI HAM BROADCASTING INDUSTRIAL LAB 

RCA KITS 
FOR VALUE, QUALITY AND PERFORMANCE! 

VOA L TT -V M ILLIAMETER 

$L7'95 only (includes batteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as- 

sembly and operating instructions) (available factory - 
wired and calibrated -only $43.95'1 

Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1 -volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing -new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 

FEATURING: ohms -divider network fuse-protected easier -to- 
read scales extra-large 51/4 inch meter polarity reversal 
switch excellent frequency response full -wave bridge 
rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance- 20,000 ohms per volt on DC; 5,000 ohms per volt on AC 

Accuracy -± 3% DC, ± 5% AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC 

and DC; 50 ta 1, 10, 100, 500 ma, 10 amps (DC) Extra Scales -250 mv. and 1 volt (dc) Frequency 
Response -AC -flat from 10 cycles to 50 Kc (usable response at 500 Kc) Ohms -3 ranges: Rx1- 
(0.2,000 ohms); Rx100 (0.200,000 ohms); Rx10,000 (0.20,000,000 ohms) Dimensions -W. 511 ", 
H. 67/e", D. 31/2" 

RCA WO -33A (K) 

3 -INCH OSCILLOSCOPE 

only $79'95 (complete with low -Cap, Direct Input 
Probe and Cable/ (also available factory -wired and cali- 
brated -only $129.95') 

The first 'scope kit with "get -up- and -go!" Use it for practically 
everything -video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre -amps, radios and 
amplifiers, troubleshooting ham radio, hi -fi equipment, etc. -and 
you can take it with you, on the iob, anywhere! 

FEATURING: voltage -calibrated frequency -compensated, 3 to 1 

step attenuator scaled graph screen and calibrating voltage 
source for direct reading of peak -to -peak voltages "plus - 
minus" internal sync...holds sync up to 43 Mc shielded in- 
put cable with low capacitance probe included weighs only 14 
pounds includes built in bracket to hold power cord and cables. 

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch; Bandwidth, 
within -3 db, 20 cps to 150 Kc Vertical Amplifier (Wide Band Position) - Sensitivity, 100 rms mv 
inch; Bandwidth, within -3db, 5.5 cps to 5.5 Mc Vertical Input Impedance -At Low -Cap cable 
input...10 megohms, 10 gaud (approx.); At Direct -cable input ..A megohm, 90 gaga( (approx.) Sweep 
Circuit -Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 160° adjustable 
phase. 

RCA WV -77E (PC) 

VOLTOHMYST' 
^ 95 

only $299 ' (also available factory -wired and calibrated 
only $49.95') 

Think of It -an RCA VollOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim 
probes and flexible leads sleeve attachment on handle stores 
probes, leads, power cord separate 11h volts rms and 4 volts peak - 
to -peak scales for accuracy on -low ac measurements front -panel 
lettering acid -etched. 

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 

overlapping ranges; AC Volts (RMS) -0.1 volt to 1500 volts in 7 over- 
lapping ranges; AC Volts (peak -to- peak) -0.2 volt to 4000 volts in 7 overlapping ranges; Resistance - 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero- center indication for discriminator 
alignment Accuracy -f 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre- 
quency Response-flat within 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and 
the 4, 14, and 40 -volt peak -to -peak ranges DC Input Resistance -standard 11 megohms (1 megohm 
resistor in probe). 'User Price (Optional) 

1@1 

See them all at your local RCA Test Equipment Distributor' 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N.J. 

24 

McCULLOUGH INC. has reached an 
agreement that will make NATIONAL 
ELECTRONICS, INC. and INDUSTRIAL 
TUBES. INC. of Geneva, Illinois wholly 
owned subsidiaries. No cash was in- 
volved in the transaction. 

s e e 

ROD KERSHENSTEIN has been appointed 
general sales manager for Glaser - 
Steers Corp., New 
Jersey audio firm. 

In his new post 
Mr. Kershenstein 
will be responsible 
for all sales activi- 
ties of the company 
and will report di- 
rect to Julius Glaser, 
president. He was 
formerly with Ampex Corporation as 
eastern district marketing manager 
and with Westinghouse Electric Corp. 
as national sales promotion manager. 

He is an alumnus of Indiana Uni- 
versity and the University of Pitts- 
burgh. He will make his headquarters 
at the company's plant, 155 Oraton 
Street, Newark 4, New Jersey. 

INTERNATIONAL RADIO & ELECTRONICS 
CORP. is building a new plant to house 
its two new subsidiaries, "Crown Inter- 
national's" Tape Recorder Division and 
its "International Radio" Broadcast 
Equipment Division. The 24.000- square- 
foot facility in Elkhart, Indiana will 
permit the company to triple its output 
during this year . . . SYLVANIA ELEC- 
TRIC PRODUCTS INC. has announced 
plans for the construction of a multi- 
million- dollar electron tube manufac- 
turing plant in Brookville, Pa. The new 
100,000- square -foot facility will replace 
three existing plants in Brookville . 

REK -O -KUT COMPANY, INC. has acquired 
a modern one -story brick building at 
109 -01 37th Ave.. Corona 68, New York 
for its "Audax" Speaker Division . . 

GRANCO PRODUCTS, INC. of Long Is- 
land City, N. Y. %will occupy a large 
industrial building in nearby Kew Gar- 
dens. The block -long 63,000 -square -foot 
building will feature the most modern 
equipment for assembly of 5000 radio, 
stereophonic, and other electronic prod- 
ucts daily . . . BELOCK INSTRUMENT 
CORPORATION has announced that its 
new 26,000 -square -foot plant at College 
Point. Long Island is nearing comple- 
tion. The new facility will be used for 
the safe machining of beryllium and for 
the assembly, inspection, and testing of 
gyroscopes and other precision instru- 
ments . . . CGS LABORATORIES, INC. 
has moved into newly constructed quar- 
ters in Wilton, Conn.. consolidating fa- 
cilities formerly located in Stamford 
and Ridgefield . . . MAGNETIC INSTRU- 
MENTS COMPANY, INC. has moved into 
a new, fireproof building at 637 Com- 
merce Street, Thornwood, New York . . . 

SUPREME ELECTRONICS CORPORATION 
of Greenwood. Miss.. a subsidiary of 
Hickok Electrical Instrument Company, 
Cleveland, Ohio, has broken ground for 
a 25,000- square -foot addition to its 
plant. The plant is expected to be com- 
pleted and in full production by June. 

(Continued on page 107) 
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NOW! 
at a price 

can afford! 
You 

MAKE MORE MONEY 

in 
TELEVISION 

M4D10- ELECIMOMICS 
BETTER...MORE COMPLETE...LOWER COST... 

WITH NATIONAL SCHOOLS SHOP- METHOD 
HOME TRAINING! 

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

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

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

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

You are needed in the Television, Radio, and Electronics industry ! 

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

RESIDENT TRAINING AT LOS ANGELES 

If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - and part time 
fob while you learn. Check boo in coupon for 
full information. 

March, 1960 

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

GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 

Approved for 
, 

G1 Training ? 
Hp 

ocy 
MEMBER 

55" 111 

e.I(, 
lI`it¡j 

. Ilxx..-fJlf_'vll 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

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

SHOP- METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

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

Communications 

NATIONALOrH n SCHOOLS(, 
WORLD -WIDE TRAINING SINCE 1905 

I MAIL NOW TO 
I NATIONAL SCHOOLS, Dept RH -80 I 
a 4000 S. FIGUIROA ST. LOS ANGELES 37, CALIF. 1 
I Hush free TV -Radio "Opportunity" Book and sample ' 
I lesson. No salesman will call. 

I NAME AGE I 
I.wuRESS 

i 
NATIONAL SCHOOLS I. 

CITY 

ck if inteeeeeed ONLY in Resident School training Let Angeles 

Los Angeles 37, Calif. , nass c,.e date of ottharte 
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General Electric Bookshelf 

Speaker System- Superior in 

the four vital areas 
No matter how good your other components, what you ultimately 
hear from your stereo system will be no better than your 
speakers. For this reason, exceptional care should be exercised 
in speaker selection. The important things to watch for are size 

(remember, you'll need two), bass sound power level, high fre- 
pency performance, and appearance. Appearance is especially 
important in speakers because they form an integral part of your 
room decor. 

Size: General Electric's Model G -501 Bookshelf Speaker System 
brings you G.E.'s famous Extended Bass performance in an ultra - 
compact one cubic foot enclosure ideal for stereo. It measures 
only 91/4" x 13" x 22 ". 

GENERAL 

Bass: This dramatic new design provides up to four times the 

bass power output of conventional speakers in comparable en- 

closures. Low frequency response is unusually full and clean, 

thanks to the G -501's sealed enclosure and high -compliance 

woofer. 

Treble: A new 3 -inch tweeter achieves maximum dispersion of 

highs for full stereo effect. A special cone and voice coil extend 
response, while the dome improves reproduction at high volume 

levels. 

Appearance: The compact, distinctively -styled enclosure is 

handsomely finished on all four sides so that it may be used on 

either end or either side to fit almost any room setting. Grille 

cloth designs are individually patterned for each of four genuine 

wood veneer finishes - walnut, ebony and walnut, mahogany, 

cherry. $85.00 (manufacturer's suggested resale price, slightly 
higher in the West). Other complete 
speaker systems at $57.95 and $129.95. 
General Electric Company, Audio Products 
Section, Auburn, N. Y. 

ELECTRIC 
26 ELECTRONICS WORLD 
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IMPORTANT: For the man who wants to make big money in Radio -Television! 

offers you all of these vital new advantages to 

help you earn more money from the start! 

Business 
Builders 

... through these practical 
proven plans and ideas we 

help you make plenty of ex- 
tra money in spare time 
while training! 

Training 
Equipment 

. the famous Sprayberry 
Training kits have been 

newly engineered by our 
staff to offer you the 

latest in Radio -TV 
Service Techniques! 

WIT 
INES 

ng the best way...the 
practical way ... test- 
ing and assembling 

these modern kits 
of - 

17 "To 24- 

PICTURE 
TUBE 

Now offered ... this fine 
modern oscilloscope. 

.a 
1,114 j 

'Training 
new Sprayberry 

Training Television 
Receiver, built and 
tested in 5 sections. 

j 
You build this power- 
ful two -band super- 
heterodyne radio 
receiver. 

You build the new 
Sproyberry tester 
-a complete 18- 
range Volt -Ohm. 
Milliommeter test 
meter. 

FREE 

Transistor 
Course 

. literally millions of new tran- 
sistor radios are being used. We 

show you how to make money 
fixing them! 

11211111111M. 

High Fidelity 
. there's big money to 

be made installing and servicing Hi -Fi 
units. Your Sprayberry training 
now offers you this valuable and 

profitable preparation! 

The field of Radio -Television Servicing is such a fast moving 
industry that the best jobs and biggest inr mes always go first 
to the man with the most modern, compiete and up -to -date 
training. Thanks to constant revisio!i and improvement .. - 

Sprayberry Training helps you earn more from the start ... 
and keeps you earning more in the months and years ahead! 

Make no mistake! All radio- television 
training is not alike. The basic purpose 
behind Sprayberry Training is to prepare 
you as rapidly and as surely as possible 
... to make top money servicing Radio 
and Television sets and equipment. 
This is where the big money has been 
for years ... and will continue to be in 
the years ahead. 

It's important for you to know that 
for over 30 years ... Sprayberry Train- 
ing has been preparing ambitious men 
for success in this interesting and prof- 
itable kind of work. Our school has 
helped hundreds to qualify for the best 
jobs ... or to get started in profitable 
businesses of their own. Today our stu- 
dent rolls are the largest in our school's 
history... because the need and demand 
for Radio -Television Service Techni- 
cians has never been more urgent. 

Just $6.00 Starts You 
To encourage more men to enter Radio - 
Television at once ... to help fill the great 
need for trained men ...wé re making it 
easier than over before to start training. 
Just $6.00 enrolls you. This liberal offer 
is naturally limited. Get the facts now 

and consider enrollment while these fa- 
vorable terms are available to you. 

KEEP YOUR JOB 
... while learning 

Under the Sprayberry Plan you train 
entirely at home in spare time. You com- 
bine the most modern lesson training 
with fascinating and invaluable practi- 
cal work with 25 big kits of parts and 
equipment that we supply. You get the 
equivalent of years of shop practice ... 
and you can train as fast or as slowly as 
you wish. We help you make excellent 
spare time money while learning... and 
everything you receive- lessons, books, 
manuals, equipment -all yours to keep! 

This is the Radio -Television indus- 
try's most modern and up -to -the- minute 
training. Sprayberry is the one school 
that gives you personalized attention 
and takes a real interest in your pro- 
gress. Remember... just $6 starts you! 
Mail the coupon today. Let the facts 
speak for themselves. Let us send you 
our new catalog and sample lesson . 

and proue the kind of opportunity that 
Spray berry training can open up for you. 

MAIL COUPON -No Salesman Will Call 

These two big new hooks are yours free! Find 
out what Radio- Television offers you ... and 

let us show you how easily you can learn, even without 
previous experience of any kind. Rush COUPON today! 

SPRAYBERRY R__DI EL SION 
Dept. 25 -H 1512 West Jarvis Ave., Chicago 26.111. 

`-'-rch, 1960 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
DEPT. 25-H 1512 W. JARVIS AVE.. CHICAGO 2e, ILL. 
Please rush all information on your ALL-NEW Radio -Tele- 
vision Twining Plan. I understand this does not obligate me 
and that no salesman will call upon mc. Include New Cata- 

M log and Sample Lesson FREE. 

NAME AGE 

ADDRESS 

CITY ZONE. ___STATE . 

ea -------- s - - --- 
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It is an axiom in high fidelity that no single speaker is capable of ideally reproducing the entire 

musical range of a symphony orchestra. At least two speakers, each specifically designed to re- 

produce a part of the sound spectrum, are needed to do a really adequate job. 

ELECTRO -VOICE ULTRA -COMPACT SYSTEMS 

OFFER MORE THAN JUST BASS RESPONSE 
Ultra- compact systems are no exception to this rule. This is why two year's research went into 

the development of Electro- Voice's new ultra- compact line. In its tradition of providing the 

finest, Electro -Voice would not introduce a system in which only the bass speaker and enclosure 

had been engineered to the special requirements of the compact system. Each component within 

that enclosure had to be designed to make certain it was a perfect match to the other elements 

in the system. Laboratory measurements and exhaustive listening tests had to be coordinated 

and differences resolved. The result of these efforts can now be heard from the new Leyton, 

Esquire 200, Regal 300, or Royal 400. These speaker systems produce bass of astounding definition 

and solidity, clear undistorted treble, and remarkable brilliance in their upper ranges. 

One of the key factors in producing this purity of sound was the judicious choice of crossover 

points, restricting each of the specially designed speakers to cover only the range over which its 

performance is most perfect. In all models, for example, the crossover from woofer to mid -range 

occurs at 200 cycles per second. With this degree of specialization, all forms of distortion are 

held to the lowest levels possible. Operating below 200 cycles, the bass speaker is not required 

to reproduce any of the mid -range spectrum and can act as a true piston. 

The specially designed mid -range speaker can then be made to provide 

exceptionally flat response, with its level matched perfectly 

to that of the woofer. The very -high- frequency com- 

pression driver faces only the necessity of adding 

"sparkle ", and dispersing high- frequency 

sound throughout the room. The result is 

a clarity and definition of sound that can 

best be described as transparent - enabling 
you to feel the deepest bass, marvel at the 
effortless clarity in the mid -range, and de- 

light in the brilliant definition of the upper 
harmonics. 

Whether you intend to purchase a new 

high -fidelity speaker system now or later, 
we urge you to visit your Electro -Voice dealer 

for a demonstration of these remarkable instru- 

ments. You may also write directly to the factory for a 
Mahogany, Limed Oak, or Walnut $123.00 

complete description of these new units. Ask for High -Fidelity Unfinished Birch $111.00 

Catalog No. 137. 

Cutaway 
view of 

Esquire 200 
Speaker System 

CONSUMER PRODUCTS DIVISION 

CZY 

CYCZ INC. DEPARTMENT CCN, BUCHANAN, MICHIGAN 
ELECTRONICS WORLD 
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MI LET RCA TRAIN YOU 
air. IN ELECTRONICS 

RCA Institutes, one of the world's leading electronic 

technical schools, offers a Home Study Course in .. . 

ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 

electronic training ... from basic electronic theory to the more 

advanced principles of color TV and Automation. 

Electronic Fundamentals Electronics 
for 
Automation 

Television 
Servicing 

Send for our 

64 page Home 

Study Catalog 

FREE! 

I- 

RESIDENT SCHOOLS in New 
York City and Los Angeles offer 
Technical Institute and Voca- 
tional School Courses in Elec- 
tronics. Day and Evening classes 
start 4 times each year. Resi- 
dent School Catalog sent free 
on request. 

ANOTHER WAY RCA SERVES EDU- 
CATION THROUGH ELECTRONICS 

March. 1960 

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

RCA INSTITUTES, Inc. Home Study School, Dept. ZEW -30 

A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 

Please rush me your FREE illustrated 64 -page book "Your Career in Electronics," 
describing your home training programs. No obligation. No salesman will call. 

Name Age 
Please print 

Address 

City Zone State 

Veterans: Enter discharge date 

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

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
To save lime, poste coupon on postcard. 
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IIVIf IIN 1 Ilk - Latest Information 

on the Electronic Industry 
By ELECTRONICS WORLD'S 

WASHINGTON EDITOR 

1960 BOOM COMMUNICATIONS YEAR, FCC CHAIRMAN FORECASTS --With 570,000 radio -station 
licensees now using well over 1,700,000 transmitters requiring 1,900,000 authoriza- 
tions for operators and a continuing rise anticipated, unprecedented activity in 
every phase of communications can be expected during 1960. So predicts FCC Chairman 
John C. Doerfer, in his year -end statement. The growing pains of more than 50 
categories of all types of radio services will, he said, spiral interest. Services 
for marine, aviation, land transportation, industrial and public safety will show 
substantial gains, the report pointed out. In the limelight too, will be amateur 
stations which soared from 188,600 to 203,000 in 1959. Explosive enthusiasm in 
Citizens Radio service, which upped 1959 authorizations from 27,800 to nearly 70,000, 
is expected to develop a sharp boost during 1960. Mounting applications and fewer 
station deletions in FM emphasized an increasing faith in these static -free channels. 
Authorizations climbed from 690 to 825; at present there are some 665 stations on the 
air, whereas a year ago the count was 570. A contributing factor is that many FM 
stations are obtaining additional revenue through supplemental background music 
service to subscribers. AM broadcast growth was steady; currently there are 3450 
stations on the air. Commercial TV station figures did not change materially during 
1959, with slightly over 500 now operating. However, increased interest in u.h.f. 
translator possibilities (bringing video to remote localities) is spurring TV 
expansion. At this writing there are 270 translators in operation (an increase of 
about 70 for the year) and many more are expected to receive grants during 1960. 

ELECTRONIC REMOTE -CONTROL FALLOUT SWEEPER NOW BEING TESTED -A remote- controlled 
radio -TV guidance decontamination sweeper -- designed to keep Air Force facilities 
operational despite radio -active fallout --is being tested at the Air Research and De- 
velopment Command's Air Force Special Weapons Center, Albuquerque, New Mexico. 
Equipped with three television cameras, the sweeper can clean a seven and one -half 
foot path of radio -active debris at one pass. Operators, located in a protected 
position and using radio guidance, can steer, shift gears, move throttles, operate 
brakes, and empty the sweeper's storage hopper. He can see surrounding terrain and 
the instrument panel on television screens and hear the sound of engines through 
an open microphone. Using the TV system, the operator can carry out a damage survey 
in conjunction with a cleanup operation. The cameras can be rotated exactly as the 

human head is turned so that all functions performed by the operator are entirely 
natural. 

TRANSISTORIZED FIRE -CONTROL SYSTEM FOR POLARIS SUB -A fully transistorized shipboard 
fire control system has been developed for the "George Washington" -the Polaris - 
carrying nuclear -powered submarine. Designed to provide the sub's missile- inertial 
guidance system with all of the information necessary to guide the missile success- 
fully to the target, the system is capable of operating under all conditions of sea 
and weather. Heart of the system is a battery of computers into which the target data 
is fed and which then transmits intelligence to the missile's guidance system. When 
fully installed, the system will contain more than 15,000 transistors in addition to 
1054 digital boards, 18,000 diodes, 40,000 circuits, and 70,000 terminations. Despite 
its complexity, it has been made sufficiently compact through the use of miniaturized 
electronic components and advanced packaging techniques. 

NATIONAL SCIENCE FOUNDATION has released figures indicating that as of January 1959 
American business firms employed about 780,000 scientists and engineers. About 35 

per -cent of the total were engaged in engineering and scientific research and de- 

velopment activities. The figures cited are based on a survey conducted by the 
Bureau of Statistics, U.S. Department of Labor, for the Foundation. The complete 

report, now in preparation, will be released later this Spring. Employment of scien- 

tists and engineers in private industry was about 4 per -cent higher in January 1959 

than in January 1958. Engineering employment increased from about 605,000 in January 

1958 to 630,000 for the same month in 1959 while scientists increased from about 

145,000 to 150,000 in private industry employment for the same period. -M- 
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Typical of the many design features of 
CBS dampers is this new anchored 
heater -cathode insulator. Actually a 
tungsten coil coated with insulating 
material, it is mechanically anchored 
to prevent any movement that might 
lead to heater -cathode shorts. As a 

secondary precaution, the coil has 
fewer turns to minimize cathode-to- 
insulator contact, yet maintain perfect 
heater -cathode spacing. 

March. 1960 

No 
more 
fireworks 
for 
me! 

(NO MORE DAMPER 
ARCING FOR YOU) 

"Damper diodes are prone to fireworks. Not me. I've been arc - 
proofed from heater to cathode to plate ... and I'm blast- tested to 
insure it. That goes for my whole family of CBS damper tubes. Use 
us and relax." 

It's true. CBS damper diodes have been completely redesigned to 
offer you total reliability ... proved in performance by leading TV 
and radio set manufacturers. You, too, can profit more from the total 
reliability of CBS tubes. To prove it ... just replace with CBS. 

TOTAL RELIABILITY... 
proved in performance 

Receiving, industrial 
and picture tubes 

transistors and diodes 
audio components 

and phonographs. 

CBS ELECTRONICS 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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We don't pack an engineer into each new Citation Kit but... 
... the engineering built into each kit 

is so precise that the 't constructed 
in the home will be the equal of the 
factory- produced instrument. 

It is far more difficult to design a kit 
than to produce a completely manufac- 
tured product. In the plant the engineer 
can control his design from the moment 
of inception until the final packaging. The 
kit builder has only his tools, his ingenuity 
and little, if any, test equipment. 

Therefore, the complex process of in- 
plant production and control which guar- 
antees the fine finished product must 
somehow be embedded in the kit design. 
The Citation engineering group at 
Harman -Kardon, headed by Stewart 
Hegeman, has succeeded in doing just this 
in the design of the new Citation I, Stereo- 
phonic Preamplifier Control Center and 
Citation II, 120 Watt Stereophonic Power 
Amplifier. 

Only heavy duty components, operating 
at tight tolerances, have been selected for 
the Citation Kits. As a result, even if every 
component is operated at its limit - remote 
as this possibility is - the instruments will 
perform well within their specifications. 

Rigid terminal boards are provided for 
mounting resistors and condensers. Once 
mounted, these components are suspended 
tightly between turret lugs. Lead length 
is sharply defined. The uniform spacing of 
components and uniform lead length 
insure the overall stability of the unit. 

Improper routing of leads, particularly 
long leads, can result in unstable perform- 
ance. To prevent this, the Citation II is 
equipped with a template to construct a 
Cable Harness. The result: each wire is 
just the right length and in just the right 
place to achieve perfect performance. 

These truly remarkable achievements in 
Control Engineering are only a few of the 
many exciting new developments in kit 
design from the Citation Division of 
Harman -Kardon. 

THE CITATION I, Stereophonic Pre- 
amplifier Control Center, is a brilliantly 
designed instrument, reflecting engineering 
advances found only in the best professional 
equipment. The control over program mate- 
rial offered by the new Citation I enables the 
user to perfectly re- create every character- 
istic of the original performance. (The Cita- 
tion I - $139.95; Factory -Wired - $239.95; 
Walnut Enclosure, WW -1 - $29.95.) 

Build the Very Best CITATION KITS by 

32 ELECTRONICS WORLD 

THE CITATION II, 120 Watt Stereo- 
phonic Power Amplifier, has a peak power 
output of 260 Watts! This remarkable in- 
strument will reproduce frequencies as low 
as 5 cycles virtually without phase shift, and 
frequencies as high as 100,000 cycles with- 
out any evidence of instability or ringing. 
At normal listening levels, the only measur- 
able distortion in this unit comes from the 
laboratory testing equipment. (The Citation 
II - $159.95; Factory -Wired - $219.95; 
Charcoal Brown Enclosure, AC.2 - $7.95.) 
All prices slightly higher in the \Vest. 

Hannan -Kardon has prepared a free detailed 
report on both of these remarkable new instru- 
ments which we will be pleased to send to you. 
Simply write to Dept EW-3.Citation Kit Division. 
Hannan- Kardon, Inc.. Westbury. L. I. 

harman kardon 
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NEW Am 
Api 

DIPPED DIFILM CAPACITORS 

FOR EXACT ORIGINAL 
REPLACEMENT 

ULTRA RELIABLE WINDINGS 

DUAL DIELECTRIC TOUGH DIPPED CASE 

SPRA6U 

LEAKPROOF 

ROCK -HARD 

CONSTRUCTION 

'41111114. 

SPACE SAVING 

LEADS 

SPRAGUE DIFILM does it again! First to give you at 
regular prices the finest molded tubular capacitor 
made -the DIFILM BLACK BEAUTY . . . and now 
the newest DIFILM capacitor -the ORANGE -DROP 
dipped capacitor. 

PRAGUE ORANGE -DROP CAPACITORS are espe- 
cially made for easy installation in tight spots... 
where only an exact replacement will fit. They are 
the exact same dipped capacitors used by leading 
manufacturers in many TV sets. 

WHY ORANGE -DROPS 
BEAT HEAT AND HUMIDITY 

Sprague Orange -Drop Mylar -Paper Dipped Capacitors com- 
bine the proven long life of paper capacitors with the 
effective moisture resistance of film capacitors. Their 
duplex dielectric of kraft paper and polyester film is 
impregnated with HCP, Sprague's exclusive hydrocarbon 
material which saturates the paper and fills voids and 
pinholes in the film before the HCX polymerizes. The 
result is a solid, rock -hard capacitor section which is then 
double- dipped in bright orange epoxy resin for moisture 
protection. Leads are neatly crimped for easy installation 
on printed wiring boards. 

March, 1960 

THIS NEW ... MINIATURE ... DIFI'_M 

CAPACITOR OUTPERFORMS ALL 

OTHER DIPPED TUBULAR CAPACITORS! 

*SPRAGUE ORANGE -DROP CAPACITORS are a nat- 
ural teammate for the molded Di film Black Beauty. 
Black Beauties, born out of engineering to tough 
missile standards, are still far and away the best 
replacement capacitors - better than any other 
molded or dipped ... paper, film, or film -paper 
combination ... capacitor made for entertainment 
electronics. 
¿Where a dipped capacitor is called for, no other 
dipped unit can match the ORANGE -DROP. Your 
distributor is stocked with all popular ratings in 
200, 400, 600, and 1000 volts in handy Sprague 
Kleer -Paks. Order some today. 
'Du Pont Trademark 

don't be vague- insist on 

s 60E the mark of reliability 

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S 
LARGEST CAPACITOR MANUFACTURER 
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SHIP WITHOUT AN OCEAN 
How do you lay a cable on the ocean floor -a cable that 

is connected to scores of large, heavy amplifiers? How do 

you "overboard" such a system in a continuous operation, 
without once halting the cable ship? 

Bell Telephone Laboratories engineers must answer these 
questions in order to lay a new deep -sea telephone system 
designed to carry many more simultaneous conversations. 
They're experimenting on dry land because it is easier and 
more economical than on a ship. Ideas that couldn't even be 
attempted at sea are safely tested and evaluated. 

In one experiment, they use a mock -up of the storage 
tank area of a cable ship I above) . Here, they learn how 
amplifiers I see photo right ), too rigid and heavy to be stored 
with the cable coils below decks, must be positioned on deck 
for trouble -free handling and overboarding. 

Elsewhere in the Laboratories, engineers learn how best 
to grip the cable and control its speed, what happens as the 
cable with its amplifiers falls through the sea, and how fast 
it must be payed out to snugly fit the ocean floor. Ocean- 
ographic studies reveal the hills and valleys which will be 
encountered. Studies with naval architects show how the 
findings can be best put to work in actual cable ships. 

This work is typical of the research and development 
effort that goes on at Bell Laboratories to bring you more 
and better communications services. 

34 

Experimental amplifier about to be "launched" from "cable 
ship." Like a giant string of beads, amplifiers and connect- 
ing cable must be overboarded without stopping the ship. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

ELECTRONICS WORLD 
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Listen to the EICO Hour, WBAI -FM, N. Y. 99.5 MC Mon., Thurs., Sat., 7 -8 P.M., & Sat. 3 -4 P.M. 

70W Stereo Pcwer Amplifier HF87 
28W Stereo Pc wer Amplifier HF86 

The overall design of the HF -81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well." - Hirsch-Houck Labs (HIGH FIDELITY Magazine) 

Advanced engineering Finest quality components 
"Beginner- Tested," easy step -by -step instructions 
LIFETIME service & calibration guarantee at nominal cost 
IN STOCK - compare, then take home any EICO equipment - right "off the shelf'- from 1500 neighborhood EICO dealers. 

FM Tuner NFT90 FM AM Tuner 
AM Tuner 1.FT94 HFT92 

Stereo Inte grated Aaptfler AF4 

,MPUr Su 
E n..,. 
,... FONCTION su 

a n 
et9 ,ere,r 

Stereo Amplifier -Preamplifier HF81 

HFgt Stereo Amplifier- Preamplifier selects, 
amplifies. controls any stereo source & feeds It 
thru self -contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass & treble controls for each channel. Identical Williamson -type, push -pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW; HI -FI MUSIC AT HOME. "Outstanding 
quality ... extremely versatile. " -ELECTRONICS 
WORLD LAB- TESTED. Kit $69.95. Wired $109.95. Includes cover. 
HF85 Stereo Preamplifier is a complete, master 
stereo preamplifier. control unit, self-powered for flexibility & to avoid power -supply problems. Dis- tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both channels. Inputs for phono, tape head. mike, AM, 
FM, & FM- multiplex. One each auxiliary A & B input in each channel. Switched -in loudness corn - 
pensator. "Extreme flexibility .. , a bargain."- 
HI-F1 REVIEW. Kit $39.95. Wired $64.95. Includes 
cover. 
New HF87 70 -Watt Stereo Power Amplifier: Dual 
35w power amplifiers of the highest quality. 
Uses top-quality output transformers for undis- torted response across the entire audio range at full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, harmonic distortion less than 189 from 20 to 20,000 cps within 1 db of 70W. Ultra -linear con- 
nected EL34 output stages & surgistor- protected 
silicon diode rectifier power supply. Selector switch chooses mono or stereo service: 4, 8, 
16, and 32 ohm speaker taps, input level con- trols; basic sensitivity 0.38 volts. Without exag- 
geration, one of the very finest stereo amplifiers 
available regardless of price. Use with self - 
powered stereo preamplifier- control unit (HF85 
recommended). Kit $74.95. Wired $114.95. 
NF86 28W Stereo Power Amplifier Kit $43,95. 
Wired $74.95. 
FM Tuner HFT90: Prewired, prealigned, tempera. ture- compensated 'front end" is drift -free. Pre - wired exclusive precision eye- tronic4 traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db quieting; 2.5 us for 30 db quieting, full limiting 
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from 25 us. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One Of the best buys in high fidelity kits." - AUDIOCRAFT. Kit $39.95. Wired $65.95'. 
Cover $3.95. -Less cover. F.E.T. Incl. 
Yew AM Tuner NFT94. Matches HFT90. Selects 
"hi -fi" wide (20c 9kc L --3 db) or weak - 
station narrow (20c 5kc (g -3 db) bandpass. 
Tuned RF stage for high selectivity & sensi- livity; precision eye -tronic a tuning. Kit $39.95. 
Wired 565.95 Incl. Cover & F.E.T. 

New FM /AM Tuner HFT92 combines the re. 
nowned FICO HFT90 FM Tuner with excellent 
AM tuning facilities. Kit $59.95. Wired $94.95. 
Includes cover & F.E.T. 
New AF -4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic /crystal stereo pick -ups, AM -FM stereo, 
FM -multi stereo. 6-position stereo /mono selec- 
tor. Clutch- concentric level 8 tone controls. Use 
with a pair of HFS -5 Speaker Systems for good 
quality, low -cost stereo. Kit $38.95. Wired $64.95. 
11F12 Mono Integrated Amplifier provides dom. 
plete "front -end" facilities and true high fidel- 
ity performance. Inputs for phono, tape head, TV, 
tuner and crystal . ceramic cartridge. Preferred 
variable crossover, feedback type tone control circuit. Highly stable Williamson -type power amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 
New HFS3 3 -Way Speaker System Semi -Kit corn. 
plete with factory -built 3,9" veneered plywood (4 
sides) cabinet. Bellows- suspension, full -inch ex- 
cursion 12" woofer (22 cps res.). 8" mid -range 
speaker with high internal damping cone for smooth response, 31/2" cone tweeter. 21/4 cu. ft. 
ducted -port enclosure. System 0 of 1/2 for smooth- 
est frequency & best transient response. 32- 
14,000 cps clean. useful response. 16 ohms 
impedance. HWD: 261/2 ", 13' /a ",142,ís ". Unfinished 
birch $72.50. Walnut, mahogany or teak $97.50. 
New HFS5 2 -Way Speaker System Semi -Kit com- plete with factory -built o/4" veneered plywood (4 
sides) cabinet. Bellows- suspension, 3/4' excur 

12W Mono Integrated Arrpllfier HFI2 
Other Mono htegrated Amplifiers, 
50, 30, & 20W (Jse 2 for stereo) 

2 -Way Bookshelf 
Speake' System HF$1 

3 -Way Speaker System HFS3 
2 -Way Speaker System HFSS 

$ion, 8" woofer (45 cps res.), & 31/2" cone 
tweeter. 11/4 cu. fr. duced-port enclosure. Sys- 
tem 0 of 1/2 for smoothest frequency & best 
transient response. 45- 14,000 cps clean, usefu 
response. HWD: 24 ", 121/2", 101/2". Unfinished 
birch $47.50. Walnut, mahogany or teak $59.50. 
NFS1 Bookshelf Speaker System ccmplete with 
factory -built cabinet. Jensen 8" woofer. match- 
ing Jensen compression-driver expcnential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70- 12,000 cps range. 8 ohms HWD: 23" x 
11" x 9 ". Price $39.95. 
NFS2 OmniOirectianal Speaker System (not illus.) 
NWD: 36", 151/4 ", 111/2". "Eminently musical" - HIGH FIDELITY. "Fine for stereo" - MODERN 
HI -F I. Completely factory- built. Mahogany or wal- 
nut $139.95. Blond $144.95. 

IMPORTANT NOTE: All EICO kits built 
according to our instructions, and all 
EICO factory- assembled equipment, con- 

form to the high standards and specifica- 
tions as published in EICO literature an] 

advertisements. All EICO factory -assembled 
equipment is ccmpletely and met culously hand - 

wired threugheet - no printed circuitry; each 
factory -assembled unit is 100% final 

throughout for each feature and function - no "spot" or "partial" checking. In EICO's `foal 
test techniques, nothing is left to chance. 

Fill out coupon on next page for FREE CATALOG. 
Ark your decaer about EICO's Prclustve S1ERE0 RECORD LOuLS 
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The specs prove it...your best buy is 

P 

TV -FM SWEEP GENERATOR 

AND MARKER =368 
KIT $69.95 WIRED $119.95 

el r äÌ 

tfr r 
li 

Ai 

iam 

PEAK -TO -PEAK 

VTVM =232 & 

UNIPROBE (pat. pend) 

KIT $29.95 

WIRED $49.95 

Oca ®* 
sss sssssse 

4+if0}e},0 /r 

A Tests all receiving tubes (picture tubes with 
adapter), n -p -n and p -n -p transistors. Com- 

posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six -position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter -element 
leakage in ohms. New gear- driven rollchart. CRA 
Adapter $4.50. 

8 Entirely electronic sweep circuit with accu. 
rately- biased increductor for excellent line- 

arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2-75 mc 

DYNAMIC CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER #666 
KIT $69.95 WIRED $109.95 

Complete with steel cover & handle 

RF SIGNAL GENERATOR =324 
KIT $26.95 WIRED $39.95 

in 3 fund. bands, 60.225 mc on harmonic band. 
4.5 xtal marker osc., stai supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 

Coarse (4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

C 150 kc to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! ±1.5% freq. 

accuracy. Colpitts RF osc. directly plate -modulated 
by K- follower for improved mod. Variable depth of 
int. mod. 0-50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret -mounted, slug -tuned coils for max. ac- 
curacy. Fine and Coarse (3 -step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v. 

D Uni -P - exclusive with EICO - only 1 

probe performs all functions: half -turn of probe 
tip selects DC or AC -Ohms. Calibration without re- 

COLOR & MONOCHROME 

DC TO 5 MC LAB & TV 

5" OSCILLOSCOPE x460 
KIT $79.95 WIRED $129.50 

Y' PUSH -PULL 
Oscilloscope =425: 
Kit $44.95 Wired $79.95 

moving from cabinet. Measure directly p -p voltage 
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 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 41/2" 
meter, can't -burn -out circuit. 7 non -skip ranges on 
every function. Zero center. 

E Features DC amplifiers! Flat from DC to 4.5 mc, 
usable to 10 mc. Vert. Sens.: 25 my /in.; input 

Z 3 megs; direct -coupled & push -pull throughout. 
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. lim. & ampi. Direct or cap. coupling; 
bal. or unbal. inputs: edge -lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 

FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top quality professional test equipment. MAIL COUPON NOW! 

PAT PEND 

New Transistor 
Portable Radio RA -6 
Kit $29.95 
Wired $49.95 
Incl. F.E.T.; less 9V batt 
Prealigned RF, IF 
xfmrs; push -pull 
audio; 6" spkr. 

NEW Power L Bias 
Supply for 
Transistorized 
Eqpt. =1020 
Kit $19.95 
Wired $27.95 

`7E /COQ; 
33 -00 Northern Blvd. L.I.C. 1, H.Y. 

Add 5 °. in the West. 1959 

4 TURN PAGE FOR MORE EICO VALUES 
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NEW Tube & 
CRT Fil. 
Tester =612 
Kit $3.95 
Wired $5.95 
Fast -checks 
radio /TV tubes, 
pilot lamps, etc. 

R -C Bridge & R -C -L 
Comparator .9508 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms - 
500 megs, 
10 mmfd -5000 mfd, 
power factor 

Series /Parallel 
R -C Combination 
Box =1140 
Kit $13.95 
Wired $19.95 

VTVM Probes 
Kit 

Peak- toPeak. $4.95 
RF .... $3.75 
High Voltage 
Probe -1 
High Voltage 
Probe -2 
Scope Probes 
Demodulator $3.75 
Direct $2.75 
Low Capacity $3.75 

Tube Tester 625 
Kit $34.95 
Wired $49.95 

tests 600 mI 
series string type 
tubes 

illuminated 
roll -chart 
Pis Tube Test 
Adapter $4.50 

Wired 
$6.95 
$4.95 

$6.95 

$4.95 

$5.75 
$3.95 
$5.75 

6V L 12V Battery 
Eliminator 
A Charger =1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equipt. 
=1060 Kit $38.95 
Wired $47.95 

20,000 Ohms /Volt 
V -O -M =565 
Kit $24.95 
Wired $29.95 
1000 Ohms /Volt 
V -0 -M =536 
Kit $12.90 
Wired $14.90 

FICO 

33-00 Nerthern Blvd. 
(.1. C. 1, N.T. 

EW 3 

Show me HOW TO SAVE 50% on Test Instruments 

Hi-Fl Ham Gear. Send free Stereo Hi -Fi 

Guide. Send me FREE Catalog, name of neighborhood 

dealer. 

Name 

Address 

City. Zone State 

ELECTRONICS WORLD 
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. Scatter Radio Communications 
By ROBERT B. STECKER 

Superintendent, Systems Engineering -East Defense Projects Div., Western Electric Co. 

Tropospheric scatter systems with their high powers and 
giant antennas provide beyond- the -horizon coverage of 

the highest quality and reliability for remote areas. 

Communication by means of scatter radio is one 
of our new marvels. Thousands of miles of scat- 
ter radio communications links have been built 

throughout the world and many new routes are 
under construction. One of the most dramatic sys- 
tems is the one constructed by the Western Electric 
Company for the United States Air Force linking 
the DEW (Distant Early Warning) Line stations 
across the entire northern rim of the North Amer- 
ican continent. Western Electric also constructed 
for the Air Force the "White Alice" network which 
provides over 3000 route miles in Alaska. 

There are two types of scatter systems : iono- 
spheric scatter (in which ionized layers 40 to 60 
miles above the surface of the earth act on the 
signal) and tropospheric scatter (in which the 
signal is acted on by that layer of the atmosphere 
up to an altitude of about 6 miles). 

Ionospheric scatter systems have had fairly lim- 
ited application because they can provide only a 

few kilocycles of usable bandwidth. These systems 
employ links about 1000 miles long and generally 
carry only a few telegraph signals. 

Tropospheric scatter systems, however, while 
spanning only a few hundred miles per link, can 
provide hundreds of kilocycles of bandwidth and 
have emerged, largely under military auspices, as 
the accepted way of providing dozens of com- 
munication channels of the highest quality in 
remote areas where difficult terrain and severe 
weather conditions make all of the more conven- 
tional wire and microwave techniques impractical. 

The Transmission Mechanism 

The troposphere is the layer of atmosphere 
nearest the earth. It is the area in which almost 
all weather phenomena takes place. The atmos- 
phere in this six -mile layer acts as a refractive 
medium to radii frequencies and makes tropo- 
spheric scatter transmission systems possible. 

IONOSPHERE 

TROPOSPHERE 

W 

Simplified visualization shows transmitting antenna beaming 
signal toward horizon in direction of receiving antenna. 
Most of the signal is lost but enough is deflected downward 
by the troposphere to be picked up by the receiving antenna. 

EARTH 
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One of six radar stations forming the DEW Line's Aleutian Segment, designed to provide early warning against hostile planes trying 

"end run" around DEW Line's western flank. Radar antenna is within large dome, other antennas provide scatter communications. 

Tropospheric scatter is essentially a 
"brute force" type of radio system. 
Large amounts of radio -frequency en- 
ergy must be generated. Even with 
very large antennas to focus the energy 
toward the distant receiver, almost all 
of the radiated energy is lost in the 
troposphere and only a very small por- 
tion actually reaches the receiver. 

The transmission mechanism can 
perhaps he most easily understood by 
imagining yourself driving along a dark 
country road at night. You are ap- 
proaching a large city which lies just 
beyond the next hill. As you climb the 
hill. you can see the glow from the 
lights of the city even though the lights 
themselves are below the horizon and 
out of sight. Although light waves 
travel in straight lines, a portion of the 
light has been scattered by dust and 
other particles in the air and reaches 
your eye. 

The scattered light is a very small 
fraction of the total and so, too, the 
radio energy which is scattered in the 
troposphere and reaches the receiver is 
a minute part of the total energy which 
has been radiated. 

Field of Applications 
This new type of radio system has 

three distinctive characteristics which 

tend to define its field of application : 

1. Long Repeater Spacing. Depend- 
ing on such factors as terrain, trans- 
mitter output power, and antenna size, 
high quality tropospheric scatter radio 
links can span distances ranging from 
under one hundred to several hundred 
miles. A typical link with 10- kilowatt 
transmitters and 60 -foot diameter 
parabolic antennas is about 150 miles 
long. This offers great advantages over 
microwave systems, particularly in 
rugged, inaccessible terrain, where 
both construction and maintenance 
costs for strings of intermediate re- 
peater stations, spaced 20 or 30 miles 
apart, might he prohibitive. 

2. High Channel Capacity. High 

ar: - a p 
L.r.' 

wave systems. they are virtually free 
from interference caused by such 
things as ionospheric disturbances, 
magnetic storms, sunspots, and aurora. 
This is in contrast to h.f. and v.h.f. sys- 
tems where service is frequently de- 
graded or disrupted by this type of in- 
terference. 

Two other factors combine to make 
it almost certain that tropospheric 
scatter systems will be useful primarily 
in remote areas or for crossing natural 
barriers, such as lakes or bays. These 
are the large size of the stations and 
the high level or radiated radio -fre- 
quency energy required. 

Almost all of the tropospheric scat- 
ter systems now in existence use either 

Air view showing four red and white checkerboard scatter communications anten- 

nas at isolated "White Alice" station situated on a mountain in northern Alaska. 

Installation men walking by large scatter dish during one of Alaska's fogs. 

quality tropospheric scatter systems 
have been built to carry over 100 voice 
channels. New systems now under con- 
struction will have an ultimate capaci- 
ty of 240 channels. While this is below 
the capacity of some microwave routes, 
it far exceeds the channel -carrying ca- 
pabilities of either h.f. or v.h.f. radio 
systems. It has proved suitable for all 
but the heaviest military routes and 
finds commercial application in thinly 
populated areas. 

3. Freedom from Atmospheric Inter- 
ference. Properly engineered tropo- 
spheric scatter radio systems can pro- 
vide very high quality and continuous 
24 -hour reliability since, like micro- 

38 

.. 

30 -foot or 60 -foot diameter antennas. 
A few 45 -foot size have been used and 
the introduction of huge 120 -foot an- 
tennas on some very long links has just 
begun. A relay station having a pair of 
60 -foot antennas facing each direction 
requires in the neighborhood of 10 acres 
of ground and would be out of the ques- 
tion for urban area installations. 

Transmitter outputs of 1 and 10 kilo- 
watts have been widely used. Some 2- 

kilowatt units are also in the field and 
new 50- kilowatt units are being de- 
veloped. These power levels are high 
potential sources of interference in 
built -up areas. Also, for proper opera- 
tion and to protect against possible dan- 

ELECTRONICS WORLD 
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ger from radiation, it is necessary to 
clear areas immediately in front of the 
antennas of all structures, trees, and 
other obstructions, and restrict person- 
nel access in these areas. Mountain- 
top or sea -coast site locations are pref- 
erable where the radio beam can shoot 
into space or out over the water. 

How Tropospheric Scatter Began 

The key factor in radio transmission 
is noise. For successful operation, the 
signal reaching the receiver must be 
significantly greater than all the other 
atmospheric and man -made impulses 
which appear as noise at the receiver 
input. Tropospheric scatter systems 
make use of high power transmitters 
and very large antennas to deliver 
usable signals over radio paths with 
propagation losses in excess of 200 db. 
By way of comparison, this is some 70 
db or 10 million times more loss than 
that of a typical line -of -sight micro - 
wave path. 

Even with allowable path losses of 
200 db or more, the classic "smooth 
earth" theory of radio propagation 
would have limited path lengths to 
under 100 miles. It has long been rec- 
ognized that some radio energy is bent 
around the curvature of the earth, but 
the theory predicted that this would di- 
minish almost immediately to unusable 
proportions as the distance beyond the 

Receiver for scatter communications link 
employs standard relay -rack construction. 

March. 1960 

horizon was increased even slightly. 
Evidence that this extremely rapid 

signal attenuation with distance was 
not being encountered in practice be- 
came apparent during World War II. 
Cases were noted where radar equip- 
ment picked up targets at distances 
theoretically well beyond their maxi- 
mum range. In the years following the 
war more evidence was accumulated. 
The television "freeze" in 1949 was 
brought about largely because of the 

Equipment 

A whole new family of equipment 
units has grown up to meet the needs 
of tropospheric scatter. Frequency 
modulation predominates although 
some single sideband is used. The op- 
timum frequency band for use with 
practical antenna sizes is about 750 to 
1000 megacycles and most of the sys- 
tems in the field operate in this range. 
Good results can also be obtained in the 

."le. 
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EaSTING MILITARY 
EAISTING COMMERCIAL 
PLANNED 

World map showing routes followed by presently existing and planned tropospneric 
scatter communications links. Both military and commercial systems are indicated. 

unexpectedly high interference be- 
tween TV stations operating on the 
same channel although located many 
miles apart. 

In the same period the Bell Tele- 
phone System was constructing multi - 
link microwave systems for the trans- 
mission of telephone and television 
channels throughout the country. Here, 
too. there was concern with "over- 
reach" of a signal from one transmitter 
into receivers several links down the 
line and, theoretically, well out of 
range. 

A number of studies of this unusual 
propagation phenomenon were made. 
In 1950 Kenneth Bulling of the Bell 
Laboratories summarized information 
showing that beyond -the- horizon trans- 
mission was possible to a far greater 
extent than had been predicted earlier 
and suggested that this type propaga- 
tion be put to practical use in areas 
where terrain or other conditions made 
long spacings between repeaters im- 
perative. 

The first experimental tropospheric 
scatter system to be built was an 8 -link 
system for the United States Air Force. 
This system, called by the code name 
"Pole Vault," provided communication 
between early warning radar stations 
in Newfoundland and was completed in 
1954. It worked as predicted and 
proved conclusively that tropospheric 
scatter radio was a useful new com- 
munications tool. 

400 -mc. range and the 2000 -mc. range 
has been used although over -all link 
losses are greater. 

The velocity -modulated klystron 
tube has been the means of providing 
kilowatts of radio -frequency energy at 
these u.h.f. frequencies. A typical 10- 
kw. klystron amplifier occupies four 7- 
foot -high cabinets, one for the klystron 
itself and three for the related power 
supplies. It requires less than 10 watts 
of driving power and about 38 kilo- 
watts of prime power. Water cooling 
is required and separate heat- exchang- 
er units are furnished for each ampli- 
fier. 

The 10 -watt exciter units each occu- 
py one 7 -foot bay. They use fairly 
straightforward frequency multiply- 
ing techniques to convert the baseband 
output of the channelizing equipment 
into the u.h.f. range. Special modulator 
circuitry is required when large num- 
bers of channels and very broad band- 
widths are used. 

Superheterodyne receivers with very 
sensitive low -noise input circuits are 
used. Like the exciters, each receiver 
occupies one 7 -foot bay. Noise figures 
of 7 -8 db have been obtained using spe- 
cial close- spaced triodes in the first 
stages. New equipment now being pro- 
duced will achieve the heretofore im- 
possibly low noise figure of about 2 db 
by means of parametric r.f. amplifiers. 

As would be expected when using 
scatter type transmission, the received 

39 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


signal level tends to fluctuate rapidly 
over quite a la ge amnEtudc range. All 
tropospheric scatter systems employ di- 
versity reception to minimize the effect 
of these fluctuations. The early sys- 
tems used dual space diversity and al- 
most all of the more recent systems use 
a combination of space and polariza- 
tion, or frequency, diversity. In such 
quadruple diversity systems the same 
signal is s:'nt over four essentially in- 
dependent paths and received on four 
separate receivers simultaneously. A 
combiner circuit takes the four receiv- 
er outputs and delivers a single com- 
bined output signal to the channelizing 
equipment. 

Rigid 3N-inch diameter coaxial cable 
is used for the high -power transmission 
lines in the buildings and waveguide- 
about the size of home heating ducts to 
handle the relatively low u.h.f. fre- 
quencies-is used in the outside runs 

ST. 

IAWRENCE 
IS. 

Basic route of "White Alice." Solid dots 
show scatter stations; triangles and the 
broken lines show connecting microwave links. 

L 
BEAM POWER 

SUPPLY PRIMARY CONTROL 

BOMBARDER AND 
FILAMENT SUPPLY 

KLYSTRON AMPLIFIER 

Front panel view of the power -amplifier portion of one of the transmitters em- 
ployed in the scatter system. A 10- kilowatt klystron amplifier delivers the r.f. 
output to the antenna. Exciter for this amplifier is in a single, adjacent rack. 

to the antennas. Some outside runs 
have used flexible coaxial cables such 
as "Styroflex" or "Heliax" instead of 
waveguides when power levels of 1 or 
2 kw. were used or when the run was 
intended for receiving only. 

Practical System Problems 

Some of the more serious problems 
encountered in the construction of 
tropospheric scatter systems result 
from the rugged remote areas in which 
most of these systems have been built. 

High wind velocities and ice forma- 
tion have been common and have re- 
quired strong, heavy antenna struc- 
tures with massive foundations. Most 
of the antennas are made of steel. 
Where severe icing is expected, the 
antenna structures have been closed in 
with sheeting to prevent a buildup of 
ice on the structural members. Some of 
the enclosed antennas are equipped 
with large oil heaters for do -icing 
purposes. 

The size and weight of the antennas 
make orientation adjustments a prob- 
lem. A 60 -foot antenna may weigh 100 
tons and once emplaced cannot readily 
he moved to aim it more accurately. 
This has required that the survey work 
of establishing precise antenna loca- 
tions and azimuths, together with the 
pouring of concrete foundations and 
erection of the antennas themselves, 
must all be done with extreme care. A 
final emplaced orientation accuracy of 
less than 5 minutes of arc has not been 
uncommon. Some slight adjustment of 
the position of the horn feeding the an- 
tenna is possible and this permits a 
slight shifting of the antenna beam by 
means of defocusing or squinting. 

Good prime power quality and re- 
liability have been difficult to achieve. 
Local power generation has been the 
rule and many of the diesel plants have 
had inadequate regulation to eliminate 
voltage and frequency surges as vari- 

tContinned on page 1301 
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THE CHECKERED ANTENNA, 60 feet tall 
and made of 100 tons of steel, belongs 

to Alaska's 3000 -mile communications sys- 
ter called "White Alice." When com- 
pleted in 1958, "White Alice" was the 
largest tropospheric scatter network ever 
to be built and the first to provide com- 
mercial service. The most distant points on 
the long -haul system in Alaska include 
Cape Lisburne, on the northwest tip of 
North America; St. Lawrence Island, in the 
Bering Sea; and Wales, only 56 miles from 
the coast of Russia. Some 375 companies 
and over 3500 persons, under the direction 
of the Western Electric Company, manu- 
facturing and supply unit of the Bell Tele- 
phone System, in three years built the net- 
work that not only conquered Alaska's 
lonely distances, but also the static -choked 
atmosphere and the savage storms which 
have always hampered radio and wire com- 
munications near the top of the world. 

The antenna pictured is one of many 
among the 33 stations of "White Alice." 
When transmitting, many telephone and 
telegraph channels are combined into a 
single radio signal which is brought to the 

feed horn on a tower in front of the huge 
antenna. The feed horn directs the radio 
signal against the curved surface of the 
antenna, which beams the energy toward 
the horizon and a similar receiving antenna 
which may be 200 miles away. The aim is 

precise. The antennas cannot be off as 

much as 1/20 of a degree. During con- 
struction they had to be carefully posi- 
tioned because once up, these massive 
structures cannot be re- aligned. 

The versatility and practicality of trop- 
ospheric scatter communication techniques 
have now been demonstrated for several 
years by the "White Alice" network with 
its 170,000 telephone circuit miles and 50,- 
000 telegraph circuit miles. Built at a cost 
of about $140,000,000, the network paved 
the way for the new systems now under 
construction in other parts of the world. 
Large as it is, the "White Alice" antenna 
on the cover will be dwarfed by some now 

under construction. The checkered pat- 
terns which mark such antennas as obstacles 
for fliers will be even more appropriate as 

the new giants rise into being. -30- 
(Photo: A. Lavine, Western Electric Co.) 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


"Line-Cord" Antennas: 

Fact and Fiction 
By SIDNEY C. SILVER 

Service Editor, ELECTRONICS WORLD 
/Neither miracles nor frauds, these signal couplers 

may prove quite satisfactory in some circumstances. 

QUESTION: Line -cord antennas are now being promoted heeviy 
as the long- sought miracle solution to the problem of the external 
TV antenna. They are also being attacked as completely fraudu- 
lent. Which side is right? Do they work or don't they? 
ANSWER: They do "work." Regarding the claims and counter- 
claims, neither extreme is true. There are situations in which they 
would be useful for TV and FM reception. They are definitely 
more than "just a length of wire." 
QUESTION: Some critics suggest that these units introduce shock 

ALTHOUGH it occurred more than 
thirty years ago, we clearly recall 
an incident involving an old -time 

radio buff. He was grinning over a 
gadget that looked like a diamond - 
shaped spider web and stood about two 
feet high. It was an open -loop antenna 
that he could use indoors on top of his 
radio cabinet -and it worked. He no 
longer had to string wire all over his 
roof. A few years later, even this was 
outmoded by smaller loops inside the 
radios, out of sight. They also worked. 

Just a few years ago, TV viewers 
were being tempted by what appeared 
to be a comparable miracle: a single 
length of wire connected to one side of 
the TV set's antenna input at one end 
and terminated at the other end in an 
intriguing little box. The miracle, in- 
side the box, was a capacitor, a pitch - 
like material, a slab of rubber, or thin 
air. With the box snipped off, the wire 
worked just as well, which was not 
well at all. 

The latest contender for "miracle" 
status is a length of 300 -ohm lead that 
also terminates in a box, with the latter 
plugging into (or otherwise coupling 
to) house wiring. This "revolutionary 
discovery," often represented as using 
March, 1960 

hazards. Are the units dangerous enough to cause concern? 
ANSWER: They are no more hazardous than many radios, TV 
receivers, and other household appliances. In fact, they tend to 
be safer than most such electrical equipment. 
QUESTION: Are they worth trying? 
ANSWER: One of them might be worth a try -under the right 
conditions and at the right price -but buying blindly is not rec- 
ommended. If your particular situation warrants a try, you can 
protect yourself with a money -back guarantee. 

"radar principles," is said to "convert 
your house wiring into a giant TV or 
FM antenna." Tests on typical units 
quickly revealed, alas, that the long - 
awaited miracle is not yet here. How- 
ever, the mystery box now contains 
something that makes enough sense to 
deliver reasonable results in many 
cases. 

TV 
ANTENNA 

INPUT 

300 JL LAE 

Fig. I. A typical 
network in one of 
the plug -in type 
antenna couplers. T 

CI 

C2 

Fig. 2. Another type of line -cord cou- 
pler picks up through a metal plate. 

TV ANTENNA INPUT 

1 

AC INPUT 
OF Tv 

300!1 LINE 

LINE CORO 

Following unfavorable comment by 
the National Better Business Bureau 
and other agencies, many have gath- 
ered that the devices are complete 
frauds. Much as we would like to wear 
the mantle of the fearless crusader, we 
cannot dismiss the line -cord devices so 
unqualifiedly. The BBB attack is large- 
ly against the misleading advertising 
promulgated by many, though not all, 
of the manufacturers or purveyors of 
the devices. As to actual performance, 
the BBB quotes other sources. These 
other sources appear to have been 
rather hasty in their tests and in the 
conclusions drawn from them. 

The unit shown at the beginning of 
this article is typical of most available. 
Inner detail appears in Fig. 1. It con- 
sists of a simple RC high -pass filter in 
series with a blocking capacitor, to 
keep d.c. or low -frequency a.c. out of 
the TV set's antenna input. The net- 
work is connected between one leg of 
the house wiring and one side of the 
antenna input. 

Component values, which are not 
particularly critical, vary somewhat 
from one manufacturer to another. R, 
may be in the order of 500,000 ohms, 

(Continued on page 139) 
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g Wireless Microphone 

Lt, 

Fig. I. Miniature transistorized FM transmitter shown in use. 

By 

D. E. THOMAS and J. M. KLEIN 
Bell Telephone Laboratories 

An experimental FM transmitter 
that can be easily built from 
readily available components at 
a cost of approximately $20.00. 

EVER since the appearance of the 
article describing an experimental 
transistorized FM transmitter' nu- 

merous requests have been received for 
information on commercial compo- 
nents for duplicating the original cir- 
cuit. Unfortunately, the point- contact 
transistor around which the original 
transmitter was designed was an ex- 
perimental device which became obso- 
lete before it could be coded for manu- 
facture. 

Since requests for information on 
how to build a similar transmitter are 
still being received, the authors worked 
out another circuit covering an experi- 
mental FM transmitter which can be 
built with readily available commercial 
components at a cost of approximately 
$20.00. Construction is simple and no 
difficulties should be encountered. 

A photograph of the new transmit- 
ter, which was designed as a wireless 
microphone, is shown in Fig. 1. Like 
the earlier circuit, it was designed to 
operate in the commercial FM band. 
The schematic diagram is shown in 
Fig. 2, along with a listing of the re- 
quired parts. Detailed specifications 
are given because of repeated requests 
for complete construction details. How- 
ever, equivalent components of other 
types will work equally well and, in 
the interests of ready availability and 
possible cost saving, many experiment- 
ers may be willing to sacrifice size and 
substitute somewhat larger compo- 
nents than those specified. One possible 
exception to the "substitution" rule 
would be the transistor since a change 

1. 'Single -Transistor F -M Transmitter," Elec- 
tronics. February 1964. Pages 130 -133. 
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in this component might require re- 
adjustment of circuit element values 
or even a change in circuit configura- 
tion. 

The 2N499 transistor used in the 
transmitter performs the triple func- 
tion of r.f. oscillation, frequency modu- 

Fig. 2. Schematic of the wireless mike. 

2N499 ` °row 

Rs- 300 -400 ohm, "In w. res. 

Re -240 ohm. 'In w. res. 
R., -1300 ohm. w. res. 

R4-2400 ohm, 'in . res. 
Rs- 12.000 ohm, 1,r r res. 

All resistors are Allen Bradley Type TR 
Cs -13 µµj. mint capacitor 
Ce, Cs -.001 pl. disc ceramic capacitor 
Cs -20 elf., 15 r. elec. capacitor 
Cs -.S.12 µµf- piston -type variable trimmer 
L, -6 t. ,Z 24 bare tinned copper wire on y," 

36 TP1 polystyrene coil form. Feedback tap at 

exactly 1 full turn. 
Mic.- Relssctanre microphone (Shure MC -20) 
Ant. -Telescoping antenna (Lafayette F -343 with 

sections net down to approx. 23/4^, see text) 
ßs-73 -roll battery (Burgess Y -10 or Ereready 

504) 
Sr- S.p.s.t. slide switch 
Vs- Transistor (Phileo 2N499) 
1 -Can (Type HU3I3 -2) and corer (Type HU- 

313C -2) available from Hudson Tool 6 Die 
Co., Inc., Newark 3, N. J. 

lation, and audio amplification. Since 
the frequency of oscillation of this 
transistor is somewhat closer to its 
cut -off frequency than the point -con- 
tact transistor used in the original 
transmitter. less phase shift is required 
in the feedback coupling circuit to 
maintain oscillation. Feedback is ob- 
tained from a tap on the tank coil, L,, 
through a series resistor- capacitor (Ra 
and C,), rather than through a capaci- 
tance only. The frequency modulation 
function of the transmitter is accom- 
plished in the same way as described 
for the earlier transmitter- namely by 
feedback -loop phase shift, resulting 
from alpha cut -off frequency shift un- 
der the control of an audio- frequency 
signal input. 

Since the 2N499 is a junction -type 
transistor, its high common -emitter 
current gain at audio frequencies was 
used to eliminate the need for an addi- 
tional transistor to amplify the audio 
output of the microphone to the level 
needed to produce adequate frequency 
deviation. This is accomplished by in- 
troducing the audio signal into the 
base of the transistor. Fig. 3 is the 
equivalent circuit of the transmitter at 
d.c. and audio frequencies. It will be 
noted that R, appears directly in series 
with the emitter of the transistor at 
audio frequencies. This reduces the 
maximum available common -emitter 
current gain. If more audio gain is 

needed, it can be obtained by shunting 
R, by means of the optional LRC cir- 
cuit shown in Fig. 3. The inductance 
L3, which can be any low- capacitance 
r.f. choke with an inductance greater 
than 1 phy., is needed to avoid shunt- 
ing the emitter at r.f. and interfering 
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with r.f. oscillation. The capacitance, 
C.. which should be of the same value 
and type as C,, is needed to avoid dis- 
turbing the d.c. biasing of the transis- 
tor. The audio gain can then be ad- 
justed by varying the resistance of R., 

Construction 
The actual placement of the com- 

ponents may play an important part in 
circuit performance at v.h.f. frequen- 
cies. The layout indicated by the call - 
outs of Fig. 4 should be followed as 
closely as possible. The transmitter 
shown in this photograph has a mini- 
ature jack for connecting an external 
microphone and matching transformer. 
This jack can be seen between the 
microphone and switch in the picture. 

All components, except the antenna, 
are mounted on one side of a 2'_ "x 
17/a" panel. Most of the parts are sup- 
ported by their own leads which are 
passed through holes in the panel and 
wired on the underside. Fig. 5 shows 
this component wiring and the antenna 
mount. The bottom section of the an- 
tenna is wound in polyethylene sheet 
and clamped to the underside of the 
panel directly beneath the L1 -C: tank 
circuit so that its only r.f. coupling is 
the parasitic capacitance between it 
and the tank circuit. This limits radia- 
tion to that needed for a portable p.a. 
microphone with a range of about 200 
feet and also reduces frequency pulling 
due to any change in radiation imped- 
ance of the antenna. 

Adjustments 

The value of R, should be adjusted 

MIC 

RI 

R3 

l2i 

R6 

C6 

OPTIONAL 
EMITTER 
SKINT 

SI 

Fig. 3. Equivalent circuit. Value of Re is 
found by experimenting with 10,000 -ohm poi. 

for the particular transistor used so 
that the d.c. voltage drop across R. is 
approximately 6 volts when the bat- 
tery is new. It has been our experience 
that the R, adjustment, plus the ad- 
justment of C. to give the desired 
carrier frequency, will be all that is re- 
quired. However, for those 2N499 
transistors which happen to be on the 
edge of production acceptability, the 
circuit may not oscillate. In this case, 
a slight adjustment of R: and /or C, 
should produce oscillation. 

Possible Variations 

An external microphone of different 
impedance or larger size may be used. 
The space occupied by the small re- 

Fig. 4. The layout of components employed in the transmitter. 
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luctance microphone could then be 
utilized for a suitable audio imped- 
ance- matching transformer. The alter- 
nate microphone selected should be 
connected to the transmitter by a co- 
axial microphone cable. In this case, 
the microphone cable will provide suffi- 
cient radiation for limited local trans- 
missions and the collapsible dipole an- 
tenna may be omitted. The audio input 
impedance of the transmitter will vary 
widely depending on the transistor 
used, the value of R,, and whether an 
emitter shunt is used to increase the 
audio gain, as shown in Fig. 3 and de- 
scribed previously. However. if an au- 
dio impedance of 1000 ohms is assumed 
and an audio transformer selected to 
match the microphone to 1090 ohms, 
the actual audio impedance match will 
be satisfactory. 

Considerably greater than public - 
address range could be obtained by use 
of an efficient radiator suitably coupled 
to the transmitter. However, it must 
be remembered that the wireless mi- 
crophone described is an experimental 
device. Any wireless microphone built 
for actual p.a. or entertainment use 
would have to comply with FCC regu- 
lations with respect to transmitter fre- 
quency, frequency stability, and power. 

Acknowledgement 

The concept of a frequency modu- 
lated transistorized transmitter orig- 
inated with R. L. Wallace, Jr. The 
earliest transmitter was built by L. C. 
Schimpf, using an early tetrode tran- 
sistor modulated by a condenser micro- 
phone across the tank circuit. -130- 

Fig. 5. Backside view of unit shows wiring and antenna mount. 
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What will TV technician and set buyer 

,find in the latest models? A look at 

the lines of 15 leading manufacturers. 

New 
TV 

Designs 
for 

By WALTER H. BUCHSBAUM 

Industrial Consultant, ELECTRONICS WORLD 

44 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


IF YOU ACCEPT the notion that the 
design of the TV receiver has pretty 
much settled down. with few really 

significant changes in the last couple 
of years, the 1960 lines may have a few 
surprises for you. Last year, taking 
note of the fact that little had changed, 
we commented that there were still no 
truly flat picture tubes, that commer- 
cial receivers using transistors were 
yet in the crystal -ball stage, and that 
color TV was making slow gains. 

The past year saw the introduction 
of a fully transistorized, portable TV 
set. Although color still has not swept 
the country, it continues to gain 
ground and, more important. the rate 
of gain seems to have gone up gratify- 
ingly. There have been some picture - 
tube developments. There is also an 
increase in the use of auxiliary equip- 
ment and circuitry not essential to the 
functioning of a TV receiver as such. 
In addition, there is an encouraging 
trend toward the restoration of cer- 
tain features that have been in use for 
years but have been abandoned along 
the way. More sets use power trans- 
formers, width controls, and magnets 
or other means to eliminate raster 
pincushioning than did last year. 

Significant trends also include use 
of the 23 -inch rectangular picture tube 
with integral safety glass and a more 
extensive use than in the past of re- 
mote- control or automatic devices and 
elaborate channel indicators. 

In the 23 -inch picture tube, the safe- 
ty glass mask, which was previously 
part of the cabinet assembly, is now 
permanently fastened to the CRT. 
Probably the main advantage of this 
arrangement is that dust cannot col- 
lect between the screen and the safety 
glass. 

The most frequently used remote - 
control devices are transistor oscilla- 
tors operating either around 40 kc. or 
up to 400 kc. with receivers tuned to 
pick up this radiation. One manufac- 
turer even offers a pneumatic control. 
Other features offered on some TV re- 
ceivers include clock timers, resettable 
circuit breakers, provisions for stereo 
audio and, in a number of deluxe sets, 
really good audio systems. A few 
manufacturers, in an effort to augment 
their home receiver market, have de- 
signed sets for special applications, 
such as chassis for custom installa- 
tions, hospital TV sets, and special 
classroom receivers. 

The service technician will be happy 
to hear of the growing awareness by 
TV designers that printed wiring can 
be a stumbling block to efficient trou- 
bleshooting. Practically every com- 
pany now using printed wiring has 
made some provision for identification 
of individual parts, circuit connections, 
and test points. At least three major 
TV set producers advertise the fact 
that their printed wiring boards are 
easy to service because of the added 
identification features. During the 
past few years, the firms using printed 
wiring have run into some kind of trou- 
ble in the field and, as a result, substan- 
tial improvements in printed wiring 
March. 1960 

techniques were needed. The printed - 
wiring manufacturers have set up an 
organization and agreed on certain 
standards to improve reliability. One 
TV set manufacturer guarantees its 
printed boards. Another uses a tech- 
nique which had proven satisfactory to 
the military. 

The service technician has also re- 
ceived greater consideration in the lay- 
out and assembly of most TV sets Ac- 
cessibility of all major components is 
stressed, especially in portables and 
table models. Quite a few receivers 
that use remote control, power tuning, 
and other accessories, however, are still 
hard to service because the addition of 
these extra chassis often blocks access 
to some part of the TV set itself. The 
various remote- control systems, power 
tuning, and elaborate channel indica- 
tors may well turn out to replace 
printed wiring as the Number One 
servicing headache in the new 1960 TV 

CONNECT FOR 
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23CP 
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047 pfd 
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Fig. I. This Admiral circuit dynam- 
ically adjusts focus during scanning. 

Wroro DEI 

Fig. 2. G -E uses a single triode as a 
sync amplifier, separator, and clipper. 

Fig. 3. Zenith uses thermistor to sta- 
bilize vertical size during warm -up. 

models. The difficulties most apt to be 
encountered are broken leads, defective 
contacts, or just plain mechanical wear 
but, as every experienced technician 
knows, that type of trouble can involve 
more difficulties than the average elec- 
trical defect. For one thing, the manu- 
facturer's instructions on disassembly, 
lubrication, and adjustment of the var- 
ious tuning mechanisms will have to be 
followed carefully and ex - "t replace- 
ment parts will be required, probably 
available only from the set manufac- 
turer. 

Admiral 
After giving printed -wiring methods 

a really thorough evaluation, this man - 
facturer now advertises a five -year 
guarantee on all printed boards. Pre- 
sumably this is valid only for the wir- 
ing and not for the components mount- 
ed on the boards. The boards have all 
parts on one side and all of the wiring 
on the other. 

Admiral uses the new 23 -inch picture 
tube with the integral faceplate. Ad- 
vantages include the fact that no dust 
collects, annoying reflections are re- 
duced. and assembly is simplified some- 
what. Good focus across the entire face 
of the tube is assured by a special 
dynamic -focus circuit, which adds an 
a.c. signal to the conventional d.c. 
focus voltage. This use of dynamic 
focus voltage is common in color TV 
sets, but novel in black- and -white 
models. It therefore deserves some 
comment. As shown in the circuit of 
Fig. 1, a portion of the unfiltered hori- 
zontal- sweep boost voltage is applied to 
a tuned circuit that shapes it to the 
desired, compensating waveform. Be- 
cause relatively high voltage peaks 
may develop at the focus anode, a 2%- 
inch length of 150 -ohm twin -lead is 
connected. as shown, to act as an arc 
suppressor. Essentially, this length 
is just a small, high- voltage bypass ca- 
pacitor. Adjustment for best over -all 
focus is performed by the installing 
service technician : he connects the free 
end of the 120,000 -ohm resistor (R1) to 
the contact which gives the best over- 
all picture sharpness. 

Like quite a few other manufactur- 
ers, Admiral offers an ultrasonic re- 
mote control. The remote unit uses 
resonant metal rods, but the receiver 
is of the conventional type. 

American T & R 

This company makes only hand - 
wired receivers and both electrical and 
mechanical designs are very conserva- 
tive. Most of the models are in the 
deluxe class and quite a few feature 
elaborate sound systems. ATR's phi- 
losophy is to improve the quality of its 
product rather than look for innova- 
tions. 

Andrea Radio Corp. 
Known mostly for deluxe models and 

selling to a quality rather than mass 
market, this company also adheres to 
hand wiring and has used this fact as 
an advertising point for the past few 
years. Most of the Andrea models have 
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Fig. 4. 12 -lamp "computer" panel (lower right) on Packard - 
Bell mounts behind channel window, lights up chosen channel. 

provision for using the audio section 
as a second amplifier channel for ster- 
eo, but only a single output tube is 
used. Fig. 6 shows a compact 21 -inch, 
110 -degree picture -tube chassis that is 
available for custom installation. 

Emerson 
A two -transistor remote -control unit 

is introduced that works not only with 
a number of available console models 
but with the 17 -inch portable as well. 
The 40 -kc. signal from the remote - 
control unit is sent out through a 
transducer and received by a micro- 
phone. A dual -diode discriminator cir- 
cuit is used to detect the two frequen- 
cies, 39.5 and 40.5 kc., which actuate 
the channel switching and volume con- 
trol. In most other respects Emerson's 
1960 models feature conventional cir- 

Fig. 5. Mechanism of power -driven 
tuning indicator used by Westinghouse. 

NYLON GEAR 
(56 TEETH) 

NYLON GEAR;%k. 
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Fig. 6. This separate Andrea chassis, available for custom 

installation, uses 21 -inch, 110- degree CRT for compactness. 
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Fig. 7. G -E's transistorized remote- control transmitter provides 4 functions. 

cuitry and also conventional design. 

General Electric 

This year's G -E receivers all use a 
full power transformer and, on one 
type of chassis -- germanium rectifiers, 
while the good old vacuum -tube recti- 
fier has re- appeared in a whole series 
of models. In the way of circuit oddi- 
ties, there is a single triode stage in the 
"M5" chassis that serves as sync am- 
plifier, separator, and clipper. Fig. 2 

shows the circuit. The sync pulses 
from the video detector are negative, 
while those coming from the video 
amplifier plate are much larger and go 
positive. The combination of biasing 
and opposite -polarity signals provides 
the clipping and limiting action. 

G -E's remote -control system is in- 
teresting in several respects. It pro- 
vides four functions ( "on -off," channel 
selection, volume increase, and volume 
decrease), as shown in Fig. 7. and does 
so by modulating a single transistor 
oscillator with four different frequen- 
cies. A ferrite antenna coil radiates 
the 322 -kc. oscillator signal over a 

usable range of about 50 feet. At the 
receiver, the four control (modulating) 
frequencies are detected and amplified 
to drive four resonant -reed relays. The 
control function depends on the fre- 
quency with which a particular reed is 

excited. At 315 cps, the "volume in- 
crease" relays will close, while at 345 
cps the "volume decrease" circuit is 
actuated. The resonant -reed relay 
should be relatively trouble -free but, if 
servicing is required, the manufac- 
turer's procedure must be followed 
exactly and any replacement will have 
to be obtained direct from G -E. 

Hoffman 

This manufacturer offers hand -wired 
receivers of very conservative circuitry. 
Major innovations involve the use of a 
23 -inch picture tube with integral face- 
plate and the introduction of a TV re- 
ceiver especially designed for class- 
room use. On the latter, only the most 
important controls are available at the 
front panel - -and the "on -off" switch is 

key- operated to keep the students from 
(Continued on page 104) 
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MINUTE wrinkle patterns applied 
electrostatically on transparent 
movie -like film form the basis of a 

new laboratory technique called "ther- 
moplastic recording." This unique proc- 
ess combines special electronic record- 
ing methods to create an image that 
can be projected with a slightly modi- 
fied movie -film projector. The system, 
demonstrated recently for the press by 
Geaerul Electric laboratories, was able 
to record video signals from a TV set 
on special movie -like film. The film was 
played back on a small motion -picture 
projector modified with a special opti- 
cal system. The quality of the repro- 
duced images was fairly good although 
they were marred by surface imperfec- 
tions and scratches on the film. Infor- 
mation on signal -to -noise capabilities 
was not available. 

It was emphasized that this is a 
laboratory development and commer- 
cial products using the technique are 
still in the future. Experimental re- 
corders designed for military applica- 
tions are expected by year's end. 

Dr. William E. Glenn, the inventor of 
the system, said that recording band- 
widths of about 50 mc. are possible 
with his system at film speeds of only 
5 ips. This is about 10 times the band- 
width available with present video 

Each frame of thermoplastic record is 
less than a quarter inch wide and fits 
easily within an ordinary paper clip. 

(Right) Front -panel drawing of the new 
recorder. This assembly operates in a 
vacuum behind transparent front cover. 

(Below) The tape or film moves past a 
scanning beam that lays down a charge 
pattern. Wrinkles following this pat- 
tern are produced when the plastic 
layer is melted, then allowed fo solidify. 
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March, 1960 

Top photo shows system inventor, Dr. Wm. E. Glenn, recording signal from TV set 
by means of a series of minute wrinkle patterns on plastic -coated transparent film. 
In the bottom photo, the film is projected through an adapted movie -film projector. 

Thermoplastic Recording 
New laboratory technique transforms TV picture signals 
into wrinkle patterns on charged transparent movie -like 
film - produces electrical signals and optical images. 
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R.E 
HEATER 

TAPE 
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tape. No chemical processing is re- 
quired, and the film can be erased and 
reused many times. The inventor said 
further that the new system should be 
inherently far simpler and less costly 
than other methods used to record TV 
pictures. Colored images may also be 
produced by means of the technique. 

The recording process uses a special 
thermoplastic tape or film that has a 
base similar to standard motion -picture 
film. The surface of the thermoplastic 
is charged by a scanning electron beam 
in a pattern corresponding to the pic- 
ture to be recorded. As the film moves 
through the recorder, a current in- 
duced in the transparent conducting 
coating by an r.f. heater heats the film 
and melts the plastic. The charges are 
attracted to the conducting coating and 
depress the surface of the film. After 
the surface has been deformed by the 
charges, the film is allowed to cool; this 
freezes the ripple pattern in place. 
Erasing is accomplished simply by re- 
heating the film. 
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Know 
Your 

Electronic 
Chemicals 

IN THE preceding article describing 
cleaners and solvents and their ap- 
plications, the point was made that 

the choice of the right chemical for 
each job was highly important. This 
principle applies with equal force to 
cements and lubricants, of which there 
is considerable variety. The advantages 
and limitations of each and how they 
should be used are important to know. 
especially with respect to the several 
types widely available at local parts 
distributors. In addition, the user often 
has to be aware of certain preparatory 
steps that are required before certain 
cements may be used successfully. 

How to Cement 

Practically every type of glue or ce- 
ment is intended to work on either 
chemical or mechanical principles. Spe- 
cial- purpose cements usually form a 
chemical union with the materials they 
are supposed to hold together. General - 
purpose cements hold materials together 
by adhesion due to surface tension, 
capillary action, vacuum (suction), or 
some other mechanical property. One 
precaution will become apparent from 
a brief consideration of the first prin- 
ciple of cementing. When the cement 
itself is intended to react chemically 
with the material to be glued, acci- 
dental application to good parts of the 
material can result in spots or stains 
that may be permanent. If, for ex- 
ample. we spill a few drops of polysty- 
rene cement on a styrene cabinet, this 
will soften and wrinkle the surface, in 
a few seconds, beyond repair. Cements 
intended for mechanical adhesion can 
also cause spots, especially if their sol- 
vents affect such substances as wood 
finishes. A good example is the use of 
"Pliobond" for gluing fabric to wood. 
The "Pliobond" solvent is methyl -ethyl 
ketone, which will attack most wood 
finishes but will not affect such plastics 
as Bakelite. 

In the cross- section drawings of Fig. 
1, we see how the basic glues work. 
First (Fig. 1A) is the case of similar 
plastics glued by the same material. 
This results in a continuous piece of 
one material. In fact, the repaired 
spot may be stronger than the rest of 
the plastic, since this particular point 

By WALTER H. BUCHSBAUM 
Industrial Consultant, ELECTRONICS WORLD 

Properties of cements, 
lubricants, insulators, 
miscellaneous chemicals. 
Choosing the right one. 

is likely to be thicker than the rest of 
the material. 

When two different plastics or other 
substances are cemented by a third 
material, the adhesion on each side 
may be due to the action of a solvent 
that attacks both materials, as in Fig. 
1B. Capillary- action glues for holding 
porous materials and "vacuum" (suc- 
tion) adhesives for joining smooth sur- 
faces are shown respectively in Figs. 
1C and D. In either case the cement 
must harden to form a strong and 
tough joint. 

Whether chemical reaction or physi- 
cal action is involved, the cement will 
not work properly if the surfaces to be 
joined are not clean. The least that is 
required in any type of cement job is 
that all dust and surface grime be re- 
moved. In some instances it helps if 
the surface is sanded down slightly or 
otherwise roughened. Occasionally the 
cement (or its solvent) can itself be 
used to clean off the surface before the 

VINYLITE 
CEMENT 
ermo Plastic 

Cernent for 
joining 

non -porous 
materials. 

final coat is applied. Before using any 
chemical, it is always worthwhile to 
read the instructions. Here are some 
helpful hints for any cementing job: 

1. Clean surfaces well. 2. Prepare in 
advance clamps, a vise, or another 
method for holding the work while 
cement dries. 3. Keep a clean rag at 
hand. Use old newspaper or other 
waste as a base for the job so that 
dripping cement will not ruin anything. 
4. Apply cement sparingly and only to 
the surfaces to be cemented. 5. Fix ce- 
mented pieces into position quickly and 
clean off excess cement at once. 6. To 
speed drying, an infra -red lamp, a fan, 
or both may be used, but be careful not 
to heat plastics too much. 

Types of Cements 
Those cements that form a chemical 

bond are usually used to glue specific 
plastic materials together. They are 
very effective and, if properly used, the 
new bond can be stronger than the orig- 

WALSCOFLUX 
Fast -acting 

Non corrosive 
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final material. It is important that 
the right material and the correspond- 
ing cement be used, since otherwise the 
desired chemical fusion will not take 
place. For example, it would be futile 
to cement two pieces of Lucite (an 
acrylic) with vinyl cement. The latter 
adhesive, however, will practically weld 
vinyl pieces together so that they are 
permanently joined. 

In the mechanical or physical type 
of cementing, surface roughness and 
porosity are the most important fac- 
tors. If we want to glue a piece of 
vinyl to an acrylic, then neither vinyl 
nor acrylic cement should be used, but 
a plastic "all-purpose" cement, or even 
a rubber -base glue, could work. The 
catch here is that the bond will never 
be as strong as if two similar plastics 
had been joined with their common - 
base glue. In other words, we can glue 
rubber strips to Lucite. but they will 
not hold as well as if a Plexiglass or 
other acrylic had been glued with 
acrylic cement to the Lucite. 

Special plastics cements are avail- 
able at radio parts jobbers to work 
with seven basic plastic materials. 
These adhesives, together with the ma- 
terials with which they react (in pa- 
rentheses), are as follows: 

1. Acrylic (Lucite. Plexiglass). 2. 
Epoxy (various laminates including fi- 
berglass, printed -wiring board coat- 
ings, sockets). 3. Nitrocellulose (clear 
plastics such as celluloid). 4. Phenolic 
(Bakelite, as used in knobs, coil forms, 
insulators). 5. Polyethylene (plastic 
tubing, cabinet coverings). 6. Styrene 
( polystyrene, used in coil forms, cabi- 
nets). 7. Vinyl (tubing, cabinet cover- 
ings). 

These plastics are very common in 
electronics and occur in all types of 
equipment. One difficulty is that these 

materials are used for such a wide 
variety of things that it is often diffi- 
cult to tell what kind of plastic is in- 
volved in a particular broken item. 
Here are some hints: 

Phenolics can take quite a bit of 
heat, but they start to give off a very 
characteristic odor long before they 
burn. Anyone who has ever smelled a 
composition resistor in the early stages 
of overheating should be able to recog- 
nize phenolic ever after. The odors of 
acrylic. styrene, and vinyl are also 
quite distinctive when a hot soldering 
iron is applied to an inconspicuous 
corner of the material. Epoxy is hardly 
affected by the soldering -iron test and 
also does not react very much to any 
of the conventional solvents. Nitro- 
cellulose has a "celluloid" odor even 
without any heat, and is easily at- 
tacked by acetone and similar solvents. 

Despite the many plastics for which 
cements are readily availablm, there are 
a few that cannot very well be glued 
together. Nylon, Teflon, silicon rubber 
and similar "special" materials will de- 
fy most conventional chemical and 
physical glues. There are special ce- 
ments designed for some of these ma- 
terials. but they are generally available 
direct from the manufacturers only, 
and usually in large quantities only. 

Some of the plastic cements also 
have excellent insulating properties: 
accordingly many of these are pre- 
pared and sold as preparations designed 
specifically for that purpose. Po! ysty- 
rene, also often known as "Polydope," 
"Q" dope, or coil dope, is excellent as a 
high- frequency, low -loss insulator. It 
is used on coils to hold the wires in 
place and, at the same time, serves as 
insulation between wires. Other plastic 
preparations, such as krylon, an acryl- 
ic, can he sprayed into high -voltage 

(nun) 
STRIPVAR 

Foe remove 
rnam.I 
Fors.", 

rO,O,o 
from mago, 

Cal No 30 1 

NO SLIP 

A Perte: 

for SI e. 

Onve C 

6c 

Cat Ne.403 

March, 1960 

A notion as fo the 
wide range of avail- 
able preparations 
may be derived from 
the group shown here, 
a relatively small 
sampling from a sin- 
gle manufacturer's 
line. From left to 
right we have one of 
several types of ce- 
ment, a lubricating 
oil, soldering flux, 
a solvent or remover 
for some types of 
finishes and plas- 
tics, and a prepa- 
ration for dressing 
dial and drive cords. 

B 

D 
Fig. I. Most glues bond the surfaces 
they bring together by one of four bas- 
ic types of holding action. Illustrated 
here, they are explained in the text. 

areas to coat critical points and im- 
prove the insulation. Still another in- 
sulating application is the coating of 
antenna terminals to keep out mois- 
ture. 

The cements that depend on me- 
chanical adhesion are also widely used 
in electronics: some of them are essen- 
tially plastics as well. As a matter of 
fact, nitro ̂ ellulose glue is more popu- 
larly known as "service cement." be- 
cause it is used for anything from 
speaker repair to a substitute for wood 
glue. In the latter use, it does not pro- 
vide a particularly strong bond, but 
often a bond that is less than full 
strength is sufficient. The various ce- 
ments available as "plastic cement" or 
"gene,al- purpose cement" (like "Du- 
ce') operate on a physical rather than 
chemical principle. These adhesives 
are especially usoful when materials of 
different nature are glued together. Of 
special utility is "Pliobond" or similar 
rubber -based glues, which can be used 
to glue rubber, fabric, plastic, metal, 
and even glass. This does not mean 
that they will mend broken pieces, but 
rather that a strip of metal can be 
glued to another strip of metal (or 
glass, or plastic) and that the bond is 
fairly strong. In using this type of 
cement it is often necessary to apply 
several coats to materials that have a 
rough and porous surface before the 
final gluing is done. 

How Lubrication Works 
Actually, the principle of lubrication 

is simply to "float" the moving part on 
the lubricant. This means that the lu- 
bricant is placed between two or more 
surfaces subjected to wear and, be- 
cause the lubricant is essentially liquid, 
friction between the two solid pieces 
is minimized. This principle works as 
well in a shaft bearing as on a contact 
wiper arm. From it we see at once 
that, where electrical contacts are lu- 
bricated, the lubricant should be elec- 
trically conducting. 

We also see that the viscosity, or 
"degree of flowing" of the lubricant, is 

(Continued on page 108) 
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More About Wide -Stage Stereo 

l 

By PAUL W. KLIPSCH / Klipsch and Associates, Inc. 

a p r O* COr-^, speaker Sy'S"t!,.s .., t'CCO(rlt?:Cï'tu041. 

STEREO ENHANCES reproduced 
sound by supplying the sensations 
of depth, improved definition, and 

enlargement of apparent volume of the 
listening room. 

Defining "high- fidelity" as the ac- 
curate reproduction of original tonality 
has its counterpart in stereo as the ac- 
curate reproduction of the geometry 
of the original sound. The two should 
convey to the listener the mental pic- 
ture of the original sound, both in to- 
nality and geometry. The essentials of 
stereo are: 

1. Breadth or apparent width of the 
sound source. 

2. Spatial continuity or a continuum 
of sound rather than several point 
sources. 

3. Directionality or the ability of the 
observer to locate sounds across the 
stage in approximately the locations as 
originally generated. 

Steinberg and Snow` showed that 
three sound channels were necessary 
and sufficient to achieve a reasonable 
approach to these requirements. Ex- 

periments by this writer confirm their 
conclusions, including the feasibility of 
deriving three channels from two sound 
tracks. 

Two- Speaker Stereo 

The author's own early experiments 
in stereo led to the conclusion that if 
two speakers were far enough apart to 
produce a satisfactory stage width, 
there was a tendency toward a two - 
source effect. 

In a 16 foot by 25 foot room, the 
various arrangements of speakers 
shown in Fig. 1 were tried. In Fig. 1A, 
the stereo effect was noted only at 
close proximity to the array; in Figs. 
1B and 1C, the listening distance was 
greater but the two- source or "hole -in- 
the- middle" effect was objectionable. 
In Fig. 1D there was a lack of stereo 
effect while in Fig. 1E, the stereo effect 
was evident, but the dependence on 
wall reflections resulted in poor mid - 
and high -frequency response and a 
hole -in- the -middle. In all cases, focus 
of a soloist was possible only for one 
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listener on the axis of symmetry. 

Phantom Center Speaker 

The derivation of a phantom center 
channel has been the subject of a num- 
ber of articles but seems to have been 
done first by Steinberg and Snow in 
1933. The manner of derivation has 
been discussed in various publica- 
tions''' 

Qualitatively, the derived third chan- 
nel resulted in retention of the geo- 
metric integrity of a string quartet 
and a large orchestra; a soloist stand- 
ing some six feet to the left of the 
podium was reproduced a little to the 
left of the center speaker. 

Quantitively, a study was made of 
the geometry of reproduction' Sounds 
were generated in the pattern shown in 
Fig. 2A. With a two- speaker playback, 
an observer plotted the apparent sound 
sources as shown in Fig. 2B. With the 
three -channel playback using the de- 
rived center channel, a typical observa- 
tion was that of Fig. 2C. As a "control" 
the same observer listening to the or- 
iginal sound (not over the loudspeak- 
ers) plotted the apparent sources as 
shown in Fig. 2D. The sounds were 
generated by a person speaking at the 
indicated locations, outdoors, and re- 

Fig. I. Arrangements used in experiments. 
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Fig. 2. A) Actual locations of sound 
sources. B) Apparent locations with two 
speakers. (C) Apparent locations with 
center speaker added. (0) Apparent lo- 
cations during live listening experiment. 

produced in a 16 foot by 25 foot room 
with speakers on the 25 -foot wall. The 
results in Fig. 2D were obtained with 
the observer wearing a hood so he 
could see to plot his results but could 
not see the person speaking at the in- 
dicated locations. 

Observers as much as 11 feet off - 
axis plotted results which were almost 
as accurate as those shown. This cor- 
roborates the work of Steinberg and 
Snow, indicating only small shifts of 
the virtual sources as the observer 
moves in front of a three -channel 
array. 

Phantom -Channel Theory 
The philosophy behind the phantom - 

channel technique may be stated as 
follows: 

If two microphones are properly 
placed relative to each other and to the 
sound source, their combined output is 
that of a single microphone in the 
middle; this microphone "that wasn't 
there" can be reproduced by re- combi- 
nation. The output of an actual third 
microphone can also be recovered by 
re- combination. 

In practice, this combination may be 
accomplished by simple addition. The 
theory of the third channel derived 
from two sound tracks is still being de- 
veloped, but it appears that crosstalk is 
subordinate to signal mutuality. 
(Crosstalk is the inadvertent transfer 
of signal from one channel to another; 
signal mutuality is the natural conse- 
quence of one microphone in a stereo 
array picking up signals pertinent to 
other microphones.') 

The fact that the center channel 
carries sound from the flanks as well is 
true whether the channel is derived or 
independent. Experience shows that 
with proper adjustment of levels, a 
high degree of accuracy of geometric 
reproduction may be obtained with 
either the derived or independent cent- 
er channel. As little as 2 db can pro- 
duce a shift in the virtual sound source. 

Speaker Placement 
In the experiments involved with 

Fig. 2, the flanking speakers were 
placed in corners. This was deemed 
desirable for improved stereo geometry 
and also for improved tonality. Re- 
ferring again to Figs. 1A, 1B, and 1C, 
no sound appears to come from outside 

the speaker array. Although the ar- 
rangement of Fig. lE produced a "wide - 
stage" effect, it could not fulfill the 
requirements either of good geometry 
or good tonality. Thus, the arrange- 
ment of Fig. 1C plus a center channel 
was regarded as the only feasible 
array. 

Monophonically the speaker response 
is improved by corner placement as a 
result of: 1. Complete room coverage 
with 90- degree tweeter radiation angle; 
2. Better tonality or response; and 
3. Accuracy in the lower three octaves 
of response. 

Fig. 3 illustrates the benefits to be 
derived from corner placement -as far 
as tonality is concerned. A 15 -inch 
driver unit in a 6.7- cubic -foot closed 
box on legs was tested four feet from 
the walls at a corner, on the floor in 
the same place, and on the floor in a 
corner. The curves show the responses 
for these various locations. Most no- 
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Fig. 3. Bass response of speaker system. 
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Fig. 4. Increase in area of stereo effect. 

Fig. 5. Simple method of obtaining the 
phantom channel after the power amplifiers. 
Speakers have 16 -ohms impedance and equal 
efficiency. Connectior to 4 -ohm tap results 
in half (3 db less) power to center speaker. 
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ticeable is the irn.nrovement below 60 

cycles, but actually of comparable im- 
portance is the smoothing out of the 
100 -200 cycle range. 

One must conclude from this that 
tonality and geometry demand corner 
placement of flanking speakers. 

An experiment, not reported else- 
where, concerns a corner center speak- 
er with wall -type flanking units, ar- 
ranged in an "L" configuration. It was 
found that the geometry of reproduc- 
tion was unnatural. Attempts to bring 
the center unit into proper geometry 
by increasing its signal input had the 
effect of causing it to "jump forward" 
into monophonic prominence. It is he- 

lieved that the delay effects of some 5 

to 10 milliseconds cannot be compen- 
sated successfully by increasing the 
volume, at least experience thus far 
negates the use of this configuration. 

Corner placement permits the maxi- 
mum separation and consequently the 
maximum listening area. The listening 
area is proportional to the square of 
the distance of speaker separation. 
(Refer to Fig. 4). 

Outdoors, two speakers seven -feet 
apart could be detected as "stereo" at a 

distance of more than 50 feet.` Indoors, 
the distance decreased, with 14 feet 
providing barely discernible stereo ef- 
fect. The maximum satisfactory listen- 
ing distance was about 7 to 10 feet. 
Wider speaker placement insures ade- 
quate angle while addition of the cen- 
ter channel insures proper focusing so 

that the angular stage width becomes 
that of the original sound. Recall that 
the string quartet and soloist were 
properly located on playback as well as 
with a large orchestra. 

Microphone Placement 

Early stereo demonstrations appear 
to have concentrated on spectacular 
effects rather than reproduction of 
true stereo geometry. One such ap- 
pears to have achieved a "three -peep- 
hole" playback effect by placing three 
microphones too close to the three 
separated sound sources. 

Most current tapes and discs ap- 
parently have been cut using micro- 
phone placement which is compatible 
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Fig. 6. Deriving the center channel. 
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with three -channel playback. The bulk 
of this author's experience has been 
with two microphones. The current 
trend toward recording three sound 
tracks and later dubbing these to two 
involves a technology which is an art 
and science in itself. It is possible that 
microphone techniques which are ca- 
pable of improving two -channel play- 
back will offer even greater benefits in 
playback using three channels. 

Deriving the Phantom Channel 

The re- combination to derive a cen- 
ter channel may be accomplished in 
various ways. The original circuit' is 
shown in Fig. 6. This represents a 

"sum" combination while the "differ- 
ence" circuit is shown in Fig. 5. 

Systems using only two power am- 
plifiers are based on intrinsic amplifier 
stability (precluding types using 
"damping control" or other forms of 
positive feedback ). 

Some recordings have been encoun- 
tered in which focus of the center 
channel required a "sum" re- combina- 
tion while others required a "differ- 
ence" treatment. This option may be 
taken using the circuits of Figs. 7, 8, 

and 9. Fig. 9 employs the Electro- 
Voice XT -1 1:1 transformer. Fig. 7 in- 
volves the use of a special coil which 
is still in the experimental stage and 
not currently in production. It is be- 
lieved the frequency at which 90 -de- 
gree phase shift occurs should be 
placed at about 100 cycles' 

Fig. 8 derives the "sum" or "differ- 
ence" without the exciting current and 
possible distortion of an additional 
transformer or coil. Fig. 10 shows a 

"sum" signal derivation using a pre- 
amplifier which permits a polarity re- 
versal. ("Polarity" is used here rather 
than phase. "Phase" is the angular re- 
lation between two directed quantities 
where the angle may be any value 
while polarity applies to the special 
case where phase angles are confined to 
0, 180, and 360 degrees.) 

All of the circuits, except that em- 
ploying three amplifiers, assume speak- 
ers of approximately the same sound 
pressure output per volt of input. Im- 

(Continued on page 131) 

Fig. 9. Another method proposed by the author to obtain a sum 

and difference phantom- channel signal with I:I transformer. 

Fig. 10. Method of obtaining a sum signal from two power am- 

plifiers by first reversing phase of one of the input signals. 
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OUTSIDE it was a stormy March 
morning. The howling wind, laced 
with driving snowflakes, shook and 

rattled the heavy "Radio & TV Service" 
sign over the door of Mac's Service 
Shop. Inside things were a little 
stormy, too, at least with Barney, the 
red -headed Number Two man of the 
service establishment. He stood a 
couple of feet away from the bench 
and bent his lanky body at the hips into 
an uncomfortable -looking right angle 
so he could rest his elbows on the 
bench and cup his chin in his hands as 
he scowled fiercely at the little a.c.-d.c. 
chassis in front of his nose. 

"Is all that muttering and sighing 
and flouncing around your subtle way 
of sending up distress signals ?" Mac, 
his employer, asked with a teasing grin. 

"Of course not!" Barney retorted. 
"Can't a man stop to think without 
some joker's supposing he's asking for 
help? The complaint -well justified, 
incidentally -on this little fiend is that 
it picks up all sorts of code, teletype- 
writer, and other short -wave signals 
right along with the broadcast band it 
is supposed to tune. The condition is 
said to be much worse at night than in 
the daytime; so wouldn't you know the 
woman who owns the set is an insom- 
niac who does most of her listening in 
the early morning hours!" 

"That figures," Mac said with a nod. 
"What have you done so far ?" 

"Changed tubes. Checked the a.v.c. 
bypass. Checked the loop antenna for 
short -circuits or poor connections. 
Checked the oscillator grid voltage. 
Checked the oscillator waveform with 
the scope. Everything is perfectly 
OK." 

"Why did you check the oscillator 
waveform ?" 

"I thought maybe it was putting out 
exceptionally strong harmonics that 
were causing the trouble. In such a 
case I'd expect the oscillator waveform 
to depart noticeably from a sine wave." 

"Sounds logical, but I doubt the 
oscillator is causing the trouble. Al- 
most any oscillator will have strong 
enough harmonics well down in the 
short -wave region to heterodyne strong 
signals there to the i.f. frequency if 
these signals are allowed to reach the 
converter signal grid. Normally these 
high -frequency signals are kept from 
the grid of the converter by the selec- 
tivity of the antenna tuned circuit. This 
parallel -resonant circuit between the 
input grid and cathode of the converter 
is tuned to the broadcast band and has 
a very high impedance at its resonant 
frequency. Short -wave signals in the 
region of several megacycles should 
find a very low capacitive reactance 
through the tuning capacitor and so 
be short -circuited to the cathode. Let's 
radiate a signal from a loop of wire 
connected to the output of the signal 
generator and see if we can find what 
high frequencies are getting through." 

Barney set up the signal generator 
and a little tuning quickly established 
that signals in the vicinity of thirteen 
megacycles were the ones causing the 
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By JOHN T. FRYE 

MAC'S 
service shop 

trouble. When the chassis of the a.c.- 
d.c. receiver was touched with a finger, 
these interfering signals became much 
louder. Mac was studying the diagram 
of the receiver while Barney was run- 
ning these tests. 

The input of the converter stage was 
a little unusual. The tuning capacitor 
frame was grounded to the chassis and 
the antenna loop was connected across 
the r.f. section of this capacitor. A 
small mica capacitor connected the hot 
side of the tuned circuit to the grid of 
the converter tube. The a.v.c. voltage 
was fed to this signal grid through a 
decoupling resistor, the bottom end of 
which was bypassed to "B -." A coil 
of wire in series with a .1 -µf. capacitor 
was labelled an "r.f. filter" and was 
connected between the chassis and the 
"B -" point to which the converter 
cathode was returned. 

Mac took the grid -dip oscillator and 
its set of coils from a cabinet and put 
one of the coils in the instrument. Then 
he turned the receiver chassis over and 
pointed to a .1 -µf. paper capacitor with 
a few turns of wire wound around one 
end. "See if you can find a resonant 
frequency for this coil," he said as he 
handed the grid -dipper to Barney. 

"I sure can!" Barney soon an- 
nounced; "and it's at thirteen mega- 
cycles." 

"Fine! Now short out that little coil 
and let's see what happens." 

When this was done, leaving only the 
.1 µf. capacitor between chassis and 
"B -," the unwanted signals disap- 
peared. Broadcast reception was just 
the same as before, but the annoying 
birdies were completely gone, even 
when the full output of the signal gen- 
erator was fed into the loop of wire. 

"Now how did you know about 
that ?" Barney demanded. 

"Because I ran into exactly the same 
thing on one of these ::ets not more 
than three months ago," Mac confessed 
with a chuckle; "and I'll admit it had 
me 'bugged,' as you would put it, for 
quite a while. I ran it down with the 
signal generator, the grid- dipper, and 
the diagram, just as you did. 

Two for One 

"You see that series- resonant circuit 
made up of the capacitor and the little 
coil of wire wrapped around it is sup- 
posed to be broadly resonant at the i.f. 
frequency so as to offer a very low - 
impedance path between the chassis 
and 'B -' at that critical frequency; 
but the joker is that the coil and its 
distributed capacity form another par- 
allel -tuned circuit resonant at 13 mega- 
cycles. This acts as a barrier between 
any 13 megacycles signal on the chassis 
and 'B -.' On the other hand the low 
impedance the tuning capacitor pre- 
sents to this high -frequency signal al- 
lows it to go to the converter grid, to 
heterodyne with a harmonic of the os- 
cillator, and to pass right on through 
the ii. amplifier along with the broad- 
cast signals being received. Short -cir- 
cuiting the coil or removing it allows 
the 13 megacycle signal to go to 
ground and so prevents the trouble." 

"You know," Barney said slowly, "I 
should have remembered that it's easy 
to get two resonant circuits for one 
combination of a coil and capacitor - 
one series- resonant and the other par- 
allel- resonant. That's at the bottom of 
a lot of parasitic oscillation troubles 
that plague transmitters." 

"I am never quite easy about having 
to make a change in a manufacturer's 
circuit," Mac continued; "so I wrote 
the service department of the people 
who made the receiver. They sent 
back a service note mailed out to their 
dealers some months ago in which they 
described the self -same symptom and 
recommended that the coil be removed 
to correct it. I didn't recognize the set 
without its cabinet until I started 
studying the diagram; then I decided it 
would make a stronger impression on 
you if I had you track down the cause 
of the trouble step by step." 

"Gee, thanks loads!" Barney said 
sarcastically. "Now, Doctor, I have a 
question for you: of two equal lengths 
of wire of the same diameter, one of 
copper and the other of gold, which will 
have the least resistance ?" 

"I suppose the gold one," Mac replied. 
(Continued on page 128) 
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Microminiature Circuits 
The first model of a complete adder cir- 
cuit for use in a ballistic missile computer 
is shown full size in the photo. The unit, 
made up of 7 ceramic -plate circuits, has 
been reduced by fifty times in volume over 
the smallest package that has been made 
with conventional parts. Some 85 compo- 
nents (resistors, capacitors, and transis- 
tors) are in the 1/x" x 1/2" x 1" package. All 
components except the transistors are pres- 
ently available in commercial quantities 
from Aerovox Corp., and the transistors 
will soon be available. Ceramic base plate 
circuits may be interconnected as shown or 
contacts at one or more of the edges may 
be used with special connectors. The whole 
unit can be hermetically sealed if required. 

recent developments in electronics 

Five -Story Tracking Radar ' This huge unique radar, designed to track 
ICBM's at a distance of thousands of miles, 
will be developed for the Advanced Re- 
search Projects Agency by the Raytheon 
Co. The five -story high antenna, which 
fires a narrow pincushion -shaped micro- 
wave beam from the radar transmitter, 
weighs 80 tons. The new radar will be one 
of the nation's longest range precision 
units. Scheduled for late -1961 delivery, the 
radar is to be used in conjunction with 
missile test firings in the Pacific. 

Tester for Guidance -System Tubes 
Electron tubes which have key functions in the guidance 
systems of missiles such as the "Jupiter" and "Atlas" un- 
dergo a rigid testing program at General Electric's power 
tube plant at Schenectady, New York. Test operator is 

shown checking microwave triode tubes that are undergo- 
ing a 500 -hour pulsed life test under actual operating condi- 
tions. Tubes are checked every 48 hours for power output. 
The complete testing procedure lasts for some 500 hours. 
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Super- Sensitive TV Camera Tube 
A new super -sensitive TV camera tube, type GL -7629, has been released by G -E. 
The new image orthicon is physically and electrically interchangeable with 
a standard camera tube, but it requires from 1 /10 to 1/20 the light needed by 
standard tubes now in use. It can produce usable pictures at one footcandle of 
illumination. Photo shows the same scene televised with a standard orthicon 
(left) and with the new tube (right). Tube shows great promise in color work. 

4 
Missile Circuit Assembly Aid 

This new rotary wheel has replaced the 
standard assembly line workbench in as- 
sembling small missile electrical and elec- 
tronic components at The Martin Co. The 
wheel has 24 assembly positions and auto- 
matically rotates clockwise at a predeter- 
mined rate as three operators, working as 
a team, assemble components (in this case 
demodulators). A power- operated rotary 
switch permits remote control of special 
electrical circuits for stepping. counting, 
and selecting. 

Nall - Effect Power Transducer 
Hall Effect refers to the generation of small voltage due 
to the displacement of positive or negative charges 
within a material in a magnetic field. Employing this 
principle, Westinghouse's new Hall multiplier is em- 
ployed as a power transducer, being used to convert a.c. 
watts to a d.c. millivolt control signal. This signal may 
be applied to a control device or to a telemetering trans- 
mitter. The new transducer has a much higher speed of 
response than the thermal converters usually employed. 
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Signal- Powered Audio Compressor 
By ED C. MILLER 

Technical Director, Inland Broadcast Co. 

AGERMANIUM diode is referred to 
as a "non- linear" device because 
current flows much more readily in 

one direction than in the other. But it 
is also non -linear in another respect. 
As the voltage across such a diode is 
increased from zero in the direction of 
maximum current flow, the current 
does not increase linearly. In a 1N64, 
for example, the current increases as 
shown in Fig. 1. This characteristic 
means that at different amounts of 
applied voltage, the alternating cur- 
rent impedance of the diode varies 
widely. The diode impedance is meas- 
ured in the same manner as the plate 
impedance of a vacuum tube, that is: 
R, _ .1E 3.11,. 

If an audio signal is applied, through 
a series resistor, to such a diode and 
the d.c. voltage across the diode is 
changed, the signal across the diode 
will also change, becoming smaller as 
the d.c. voltage is increased. If the 
d.c. voltage is varied in direct propor- 
tion to the applied audio signal, an 
automatic gain circuit, or volume com- 
pressor, results. In fact, the d.c. voltage 
may be obtained directly from the ap- 
plied audio signal by rectification and 
filtering. 

A circuit to accomplish this is shown 
in Fig. 2. Here CR_ is the diode com- 
pressor, getting its audio signal 
through the series resistor, R . CR, 
acts as a rectifier, converting some of 
the audio signal into pulsating d.c., 
which is filtered by R. and C, and the 
resulting smooth d.c. applied to the 
compressor diode (CR) through resis- 
tor R. As the audio signal is increased, 
the d.c. voltage to the compressor diode 
is increased proportionately. This re- 
duces the impedance of CR, and hence 

Construction of simple volume compressor for recording 
or communications; entirely powered by audio signal. 

increases the loss in the network Rs 
and CR 2. 

Within certain limits of frequency 
response, attack and release times, 
such a circuit may provide an almost 
constant output (within 1 db) over an 
input change in excess of 20 db. As 
there are many types of such diodes, 
and most of them can be adapted to 
such a circuit, the design considera- 
tions are important if the particular 
characteristics of the individual diode 

470K 

Fig. 2. Schematic of compressor used. 
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are to be used most advantageously. 
First, from the voltage -current chart 

for the desired diode, the area of 
most linear compression is determined 
graphically and the extremes marked 
"A and "B. The impedance of each 
of these points is also determined 
graphically. From Fig. 1, for a 1N64, 
Zn is about 454 ohms and Z., is ap- 
proximately 5000 ohms. This is slight- 
ly more than 20 db impedance change. 
This circuit, naturally, has a loss, the 
amount of which is determined by the 
diode impedance and the value of series 
resistor R... The larger the value of 
R.., the greater the loss. It is therefore 
desirable to keep R. as small as possi- 
ble, but if it is too small, the audio 
signal appearing across the diode will 
be sufficiently large that the imped- 
ance seen by the signal will vary con- 
siderably between the positive and 
negative portions of the cycle, intro- 
ducing distortion. Again, from the chart 
of Fig. 1, an output voltage (E.), that 
is, audio voltage across the diode, is 
chosen to appear fairly linear. For ex- 
ample, 5 or 6 millivolts would appear 
suitable over the range of compression. 
For the purpose of calculation, let us 
use 6 millivolts for E,.. This will be used 
in determining the value of R. later. 

The resistor, R, is chosen to have a 
certain maximum effect on the diode 
curve between Z., and Z5. If the maxi- 
mum effect of R on the diode curve is 
to be 1 db, the ratio is 1.122. As far 
as the audio is concerned, R is in 
parallel with CR,, so its maximum 
effect on the total output impedance 
will be at the largest value of diode 
impedance, or Z.,. 

Thus, R = Z../0.122 = 41,000 ohms. 
(Continued on page 140) 

Fig. I. Voltage versus current characteristics of the I N64 diode. 
Note the different impedance values at different operating points. 

Fig. 4. Audio frequency response curves at various input levels. 
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I\ 

Room 
Acoustics 

For 
Stereo 

I -Sound Absorbers & Special Speakers 

By ABRAHAM B. COHEN / Advanced Acoustics Corp. 

Practical methods of tailoring room acoustics for the best 
stereo performance. Various speaker setups are covered. 

THE static effectiveness of the acous- 
tic condition of a room is determined 
b:. the room structure and its fur- 

nishings. However, it may be greatly 
affected by many factors such as the 
number of people in the room, the type 
of program being reproduced, and 
whether windows or doors leading into 
the room are open or closed. As dis- 
cussed in Part 2 of this series, this 
condition can be kept under control by 
means of variable sound absorption de- 
vices which may be installed and ad- 
justed at will to meet these variables 
as well as provide the proper acoustic 
environment for the various types of stereo speaker systems available today. 

Room Acoustic Adjustment 
In the earlier articles we discussed the possibility of providing variable 
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control over room acoustics by means 
of retractable drapes, so that the over- 
all reverberation time could be ad- 
justed to take into account the number 
of people in the listening room at a 
given time. 

If the reader wishes to make a simple 
test which will demonstrate the efficacy 
of such variations, without getting in- 
volved in physical changes in his room, 
let him listen to his sound system first 
with the windows open and then closed. 
If he has two average -sized windows in 
a room, say 3 feet by 6 feet each, this 
amounts to 36 square feet of glass with 
practically no absorption when closed. 
Next open both windows wide. If they 
are casement windows you can get a 
full 36 square feet of open space; if 
they are double -hung windows you will. 
of course, get only 18 square feet of 

open space. The open windows repre- 
sent an additional 36 or 18 units of 
absorption. The acoustical effect of this 
added absorption should be readily ap- 
parent, especially if you place yourself 
not too far from the windows. From a 
practical standpoint much of our hi -fi 
will just "go out the window" of course. 

Now, the amount of absorption pro- 
duced by opening the room's windows 
is not much greater than that intro- 
duced by a small group of people. If 
you do nothing to compensate for their 
number, your audio demonstration will 
sound flat and dull, and you will try to 
push your system harder or boost the 
highs. The immediate reaction of the 
newcomer to hi -fi will be "Do you have 
to play it so loud ?" The answer is 
"yes," in order to overcome the psycho - 
acoustical "smallness" of the sound due 
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to the lack of proper reverberation 
which normally enlarges the sound. It 
is thus desirable to adjust the room on 
the live side with some means provided 
for its variation to accommodate 
changing interior room conditions. 

In our earlier treatment of reverber- 
ation time as a function of room size 
it was indicated that the reverberation 
characteristics also varied for different 
types of musical reproduction. For ex- 
ample, the clean, curt articulation of 
fast musical passages with notes corn- 
ing in rapid succession and literally 
falling all over one another, would be 
completely smeared into oblivion if 
they were to be reproduced in a room 
so reverberant that the sound of one 
note kept swirling around the room 
long after it was played and while a 
new note was trying to make itself 
heard. 

Similarly, the articulation of a man's 
voice may be completely obliterated if 
he talks at a rapid fire rate in a highly 
reverberant auditorium. The ever -re- 
flecting echoes would wash around the 
listener in such profusion that the 
original delivery might be completely 
obliterated. This same auditorium, 
however, might be admirably suited to 
slow, majestic organ music. The audi- 
torium, with its long reverberation 
period, would allow ample time for the 
organ's characteristic slow phrases to 
be properly re- enforced. The pipes 
would "resound" through the spacious- 
ness of the auditorium. 

Because of variations in program 
material, no single room can be "opti- 
mum" for all types of sound reproduc- 
tion. Sliding scales have been worked 
out by acoustic engineers correlating 
the general type of music to be heard 
with room size and optimum reverber- 
ation time. In many cases a good 
compromise can be reached in an archi- 
tectural structure so as to accommo- 
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CORNICE COVERING 

- TRAVERSE RODS 

Fig. 16. Method of 
"stacking" drapes so 
that a wide variation 
of absorption control 
may be obtained to 
compensate for in- 
creased number of 
people in room, or to 
change the reverber- 
ant condition to suit 
the type of music that 
is being listened to. 

date a fairly wide range of musical 
performances with optimum results. 

Where one strives for the ultimate in 
sound conditioning, then means for ad- 
justing the room or auditorium to the 
type of performance are usually in- 
cluded in the structure. Specifically, 
recording or broadcasting studios fre- 
quently make use of such acoustically 
variable devices to insure optimum re- 
production of a particular type of per- 
formance. Some of these professional 
techniques can be adapted for use in 
the home with gratifying results. 

In order to have control over the 
acoustics of our listening room, it is 
best to start with a fairly "live" con- 
dition. Then, as more people come into 
the room the liveness will drop to the 
desired level or as the character of the 
music is varied we may alter the live - 
ness of the room to suit the program 

6' 

by the addition of absorptive surfaces. 
One simple means of staying on the 
"live" side while providing the requisite 
flexibility is to use drapes mounted on 
traverse rods so that they may be 
pulled out straight or gathered in folds. 
With draperies, the home decorator 
does not find herself limited to specific 
areas which must be covered. She has 
a choice of materials and draping 
methods by which various reverbera- 
tion combinations may be obtained. 

Traverse -type, or drawstring, drapes 
are an excellent means of varying room 
acoustics to suit either the type of 
music or the number of people in the 
room. It is to be expected that friends 
and relatives will visit occasionally. If 
four people drop in we have added 
another 16 units of absorption to the 
room and even though the party may 
liven up socially, the room becomes 
deader acoustically. In fact, with four 
or five more people in the room, it 
would be desirable to remove the 
drapes entirely in order to maintain 
proper reverberation. Of course, re- 
moval is out of the question once they 
are up but there are means of manipu- 
lating them to get the proper rever- 
beration correction as, for example, 
compressing them into a very small 
space -if they are hung on a traverse 
rod. 

We may also adapt, in rather simple 
fashion, some of the proven techniques 
of the professional recording and 
broadcast studio. In broadcast studios 
reversible wall panels with different 
sound absorption characteristics are 
often used. Depending on the charac- 
teristic desired as a function of the size 
of the performing group and the place- 
ment of the individual sections of the 
group, these panels can be adjusted to 
provide the correct reverberation time. 
While we can't expect such an instal- 
lation in the average home, in new 
houses being built for the serious 
audiophile there is no reason why some 
devices can't be incorporated. In exist- 
ing structures we may employ an al- 

Fig. 17. An approximate change in absorption of 6:1 may be obtained by use of 
a folding screen wood -panelled on one side and with acoustic tiles on the other. 

WOOD PANELS ON ONE SIDE OF SCREEN 

48(SO. FT.) X .12(ABS. COEF.).5.8UNITS 

ACOUSTIC TILES ON OTHER SIDE OF SCREEN 

48(SO. FT.) X .75(A8S. COEF.).36 UNITS 
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ternate method of varying the acoustic 
environment by "stacking" the drapes. 
This method, as illustrated in Fig. 16, 
relies on the number of layers in the 
stack to provide the variation. Thus, 
if we consider an area of 80 square feet 
of drapes (8 feet high by 10 feet wide) 
in the room previously discussed, 
broken up into three separate sections 
3)h feet wide, each section capable of 
being pulled back of the others, then 
we have an option of the full 80 square 
feet or as little as 27 square feet of 
acoustical "treatment." For more or 
less flat -hung drapes, this would give 
us an absorption coefficient which could 
be varied from 80 x .15 = 12 units to 
one -third of that value or 4 units. This 
means that if the room is properly ad- 
justed for your immediate family when 
the drapes are fully extended, should 3 
or 4 more people (at 15 or 16 units of 
absorption) arrive, all you would have 
to do is retract the drapes and the 
acoustic environment is again "nor- 
mal." 

Another method of adjusting the 
room involves the use of folding room - 
divider -type screens. If these screens 
are wood panelled on one side and cov- 
ered with an absorbent surface, such as 
acoustic tile, on the other, there will 
be available an approximate 6:1 ratio 
of acoustic absorption. As shown in 
Fig. 17, if the screen were 6 feet by 8 
feet when opened, its wood- veneered 
side would provide 5.8 units of absorp- 
tion (48 x .12) while the tiled side 
would yield 36 units (48 x .75), which 
for the small area involved is quite a 
respectable change. Still another 
change can be obtained by applying 
acoustic tiles to doors which lead into 
the listening room. If such doors are of 
standard size (2s,4 feet by 7 feet), when 
covered with acoustic tile they provide 
13 absorption units (17.5 x .75). Such 
panels may be made reversible by in- 
stalling them in recessed grooves (see 
Fig. 18A) so that the panel may be 
slipped in with the tiled side outward 
or the veneered side showing, as dic- 
tated by existing conditions. Or, such 
panels may simply be hung from hooks 
from the top of the door frame, as 
shown in Fig. 18B, and are thus quick- 
ly reversible. Where metal clad doors 
are involved, simple strap hooks that 
go over the top of the door may be 
used. See Fig. 18C. 

Finally, for the handy householder 
there is the semi -professional installa- 
tion consisting of pivoted, double -faced 
louvers (as shown in Fig. 19) with 
acoustic tiling on one side and wood 
veneer on the other. These louvers 
could be assembled on a framing panel 
and hung as a unit. The absorption by 
this method is dependent, of course, on 
the size and number of the louvers and 
their positioning. A second effect, and 
an important one, is obtained with 
these pivoted louvers. By leaving them 
in a semi -open position, rather than in 
a totally closed condition (in either di- 
rection), a more random diffusion of 
sound is obtained, thus minimizing 
standing waves within the room. 

While we have spent considerable 
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DOUBLE-FACED 
PANEL 

A 

ACq uSTIC TLC! 

*COD PANEL 

STRAP ,i ° 
SUPPORT 

H C 
Fig. 18. A double -sided reversible panel 
applied to door area may provide either 
13 absorption units when the tile side 
faces out, or 1.5 absorption units when 
the wood panelled side feces out. Some 
supporting methods are indicated in figure. 

LOUVERS WOOD PANELLED ON NO SOC, 
ACOUSTIC TLED ON THE OTHER 

Fig. 19. A reversible louver assembly 
can give a wide variaion of acoustical 
control over the reverberation of a room 
in proportion to the size and orientation 
of the louvers that are used. See text. 

space on how to correct the over -all 
acoustic condition of the room by the 
addition of effective absorbent materi- 
als, it should be remembered that to be 
effective these treated sections should 
be scattered in a random fashion 
throughout the room so that one end 
of the room isn't completely live and 
the other end completely dead. Thus, in 
the matter of drapes rather than have 
one solid area 10 or 12 feet wide, it 
would be better to divide the drapes 
into smaller sections of, perhaps, 3 to 
4 feet wide and place them on more 
than one wall. 

This same principle should hold when 
applying the tiles. Not only will this 
random application of the treatment 
break up inherent and troublesome 
room resonances, but it will permit us 
to balance the room for stereo program 
material and for the different types of 

speaker systems which might be 
adopted. 

Balanced Speaker System 
In acoustically balanced rooms, that 

is, where the acoustic effect from the 
listener's left is the same as that from 
his right, due either to the original 
room condition or to its adjustment, 
we will discover that more than one 
type of speaker system will perform 
satisfactorily. The speaker systems, 
shown in Figs. 20A, 20B, and 20D (Fig. 
4, Part 1, Jan. issue and reproduced in 
this part) are all essentially balanced 
systems although they differ from one 
another in design concept. 

In Fig. 20A, although there is no cen- 
ter speaker, an apparent "middle" is 
heard when speaker phasings are cor- 
rect and when the program content 
of each channel includes judicious 
amounts of program from the other. 
The overlapping common program con- 
tent from one channel to the other 
produces an apparent sound field lo- 
cated between the two speakers. In or- 
der to obtain optimum "center fill" to 
heighten the stereo effect of this bal- 
anced- speaker system, the speakers 
must be backed by a live, hard surface 
which will then function as a re- radiat- 
ing device. Moreover, in a system such 
as this balanced -speaker layout, the 
"center fill" becomes more apparent 
when the speakers are angled in to- 
wards the listener rather than flat 
against the wall. 

This effect occurs because by angling 
the speakers, more of the high frequen- 
cies of each speaker field overlap at the 
listener's post. When these overlapping 
higher -frequency fields contain com- 
mon program material at equal level, 
their apparent source will be directly in 
front of the listener. Obviously, then, 
the speaker separation and the com- 
mon angle between them will not only 
determine the maximum area of equal 
stereo perception but will also be indic- 
ative of the degree of apparent center 
fill. 

Phantom Channel System 

In the case of the system dia- 
grammed in Fig. 20B, where there is an 
actual center speaker delivering a 
third signal from both channels and 
consisting of common program com- 
ponents in both, speaker separation and 
corresponding angles are not nearly as 
critical as in the previous case. The 
"center fill" is always present irrespec- 
tive of positioning or angling of the 
main channel speakers. Obviously, the 
system employing a phantom channel 
may be spread out over a greater wall 
area than would be the case with a sim- 
ple two- speaker system. However, as 
the system is stretched out, the full - 
range speakers will have to be toed in 
centrally otherwise the stereo-deter- 
mining high -frequency beams from the 
end speakers will not overlap sufficient- 
ly to produce a large enough stereo 
listening area. In an effort to widen the 
wall of sound by stretching out the 
phantom system, it is necessary to in- 
sure that the wall back of such a sys- 
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Fig. 20. The wide variety of stereo speaker systems in use. (Repeated from Part I.) 

tern is acoustically uniform. It would 
not do to have areas of absorbent ma- 
terial on the wall behind such speaker 
cabinets. Such absorbent areas would, 
by their acoustic characteristics, create 
soft spots that would not reflect the 
sound sufficiently to guarantee the con- 
tinuity of the sound wall from one 
source to the other. 

This latter condition can be achieved 
by putting the end speakers in the cor- 
ners of the room. In Part 2 of this 
series, we showed that for maximum 
sound radiation from a corner, the 
corner should be live. If the wall ad- 
joining the corner enclosure is acous- 
tically soft, there will be no apparent 
sound source reflected from the wall 
and radiation will be reduced. 

Carrying this idea to its conclusion, 
as shown in Fig. 21, we see that soft 
spots intervening between the speakers 
will create discontinuity in the wall of 
sound while hard reflecting surfaces 
will help merge the sound sources into 
a blended wall of sound. We again 
arrive at the same conclusion regard- 
ing room acoustics for this system as 
we did for the simple, two-speaker sys- 
tem. Even though capable of greater 
extension and greater uniformity of 
sound, we still need a completely live 
backdrop, or shell, from which the 
system's sound may be projected into 
the room. 

Back -Hinged Door System 

The system that is possibly least de- 
pendent on environmental acoustics is 
that of Fig. 20D for when the side doors 
(hinged at the back) are angled to 
throw the sound into the center of the 

room, the speakers see the individual 
hard reflecting surfaces of the doors 
as live reflecting areas. Even when 
opened up wide against the walls, these 
doors will act as adjacent hard reflec- 
tive surfaces for the sound that hits 
them, thus adding some degree of live - 
ness to the reproduction. 

Although for general reverberation 
conditions it may be desirable to keep 
the over -all back wall as live as pos- 
sible, some stereo effect may be lost 
with this hinged -door system. When 
only the doors serve as the reflecting 
surface, then the direction of the reflec- 
tion and the subsequent stereo effect 
becomes a function of the door angle. 
Where, however, a completely live wall 
backs up the doors of the cabinet, then 
there is reflection from both the door 
and the wall and control of the stereo 
effect by door manipulation is reduced. 

Satellite System 

The system of Fig. 20C, where the 
lows from both channels are combined 
in one speaker which, in turn, is 
flanked by higher frequency satellite 
speakers, perhaps lends itself to great- 
er decorative flexibility than the other 
systems just described. For the bal- 
anced bass woofer enclosure we want a 
live wall behind the system. However, 
the fact that the satellite speakers 
carry only the high -frequency program 
components indicates that their sound 
fields will be more "beamed" than will 
the blended bass from the common 
woofer, especially if the satellites are 
horn -type speakers. Where such beam- 
ing occurs, there will be a minimum of 
rear sound wave projection which 

means that no special acoustical treat- 
ment need be given the wall areas be- 
hind the satellites since there will be no 
sound field to be reflected. 

This preponderance of directly 
beamed sound from the satellites means 
that the walls behind the satellites can 
be decorated in any manner, leaving 
only the area surrounding the common 
woofer live enough to bounce the sound 
out into the room. The satellites may 
be removed some distance from the 
common woofer before a discontinuity 
of sound will be noticed between the 
satellite and common woofer. Psycho- 
acoustically, we take the fundamental 
lows from the common woofer and add 
them to the higher frequency compo- 
nents from the satellites to produce the 
illusion of the entire program coming 
from the satellites. However, if we 
stretch the system too much and /or get 
too close to the satellites, there will be 
a discontinuity of channel content. As 
in previous examples, when stretching 
out such a system in an attempt to en- 
large the wall of sound, then it will be 
helpful to increase the live wall area 
to cover not only the common woofer 
but to reach out to the satellites as 
well. This live wall, by creating new 
apparent low- frequency sound sources, 
will help to "bridge" the lows from the 
blended source over to the satellites and 
smooth out the wall of sound. It is also 
recognized that as the satellites are 
moved farther from the center they 
should be angled in more and more to 
provide maximum overlapping areas of 
the high frequencies. 

Front- Hinged Door System 

Perhaps the system most dependent 
on room acoustics for its stereo per- 
formance is the one shown in Fig. 20E. 
Due to the fact that the common woof- 
er faces the rear, unless this wall is 
quite live the lows will be overly sub- 
dued. Certainly if there is any draping 
of this area the lows will be unduly ab- 
sorbed. For this system, then, a hard, 
highly reflective back wall is definitely 
prescribed for maximum low- frequency 
performance. However, we are more 
directly concerned with the orientation 
of the high frequencies which emerge 
from the sides of the cabinet and reach 
the listener via both wall- reflected 

(Continued on page 93) 

Fig. 21. (A) When speaker systems are spaced far apart with absorbent areas between them, there is little sound reflected 
from these absorbent areas and there results a discontinuity in the "wall of sound." (B) A reflective wall produces apparent 
sound sources between the spaced systems and improves the continuity of the "wall of sound" between the loudspeaker systems. 
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By DONALD L. STONER* 

Portable 

Transistorized FM Receiver 

A real scoop -a well -designed, sensitive 10- fransktor 

Alignment curve obtained at defector output. 

portable FM receiver for the advanced constructor. 

THE recent introduction of transis- 
torized FM portables by Sony and 
Telefunken has produced a flurry of 

excitement in that segment of the 
American public that knows and en- 
joys good music. Except for an occa- 
sional trip to the AM band, their radio 
listening is done exclusively between 88 
and 108 mc. 

Although foreign imports have pro- 
vided strong competition for domestic 
transistor radio sales, the FM portable 
has had no U. S. competition to date! 
As this is written, there are no fully 
transistorized AM /FM portable receiv- 
ers manufactured in this country. 

To the casual observer it might ap- 
pear that American manufacturers 
have been caught with their junctions 
down. To a certain extent this is true. 
However, the basic problem has been 
the lack of components priced to corn - 
pete with the imports. As an example, 
until recently v.h.f. transistors were in 
the neighborhood of $10.00, far beyond 
the domestic receiver market. The 
necessary i.f. transformers were simply 
not available. 

These problems have now been large- 
ly overcome with the introduction of 
the Philco MADT transistor group and 
the J. W. Miller Co. 1463 -T series of 
transformers. The receiver to be de- 
scribed uses this new "team" and can 
he built for considerably less than 
$50.00, with a well -stocked junk box. 

Circuit Description 
This portable FM receiver is of con- 

ventional design and tunes 88 to 108 
megacycles. The receiver utilizes ten 
transistors as r.f. amplifier; mixer; os- 
cillator; i.f. amplifier (3); 1st audio; 
push -pull class B (2); and as an auto- 
matic frequency control amplifier. 

Referring to Fig. 1, and starting at 
the antenna jack, the signal is coupled 
to the antenna coil (L,) through C,, a 
470 µµf. disc capacitor. The impedance 
of coil L, matches the antenna to the transistor base and serves further to 
minimize images. Forward bias for the 

I.I,e*rr,,,,ir , ',mur.,n,,,,,. w,. 137. Omar,,,. Calif. 

March. 1960 

r.f. amplifier V, (T -1694) k obtained at 
the junction of R, and R. while R. pro- 
vides d.c. stabilization. No neutraliza- 
tion is required due to the low junction 
capacity and the stage shows no 
tendency to oscillate. 

The amplified signal appears across 
L. and is coupled to the mixer (V., a 
T -1696) at a low -impedance point on 
the coil. Bias is applied to the base 
through R. and R,, with Ra providing 
the customary stabilization. 

The oscillator is a v.F.f. version of 
the common -base circuit. Feedback 
energy is coupled from the collector to 
the emitter through C,.. Coil L,, along 
with the circuit capacity, determines 
the frequency of oscillation which is 
always 10.7 mc. above the incoming 
signal. Resistors R. and Rn provide 
bias and R,,, is used for d.c. degenera- 
tion. Transistor V. and diode CR, are 
part of the a.f.c. circuit and will be dis- 
cussed later. All tuned circuits in the 
front end are tracked with a three - 
gang variable capacitor (C,, 3 -10 µµf. ). 

The i.f. strip utilizes two T- 1657's 
(V, and V,) as common -emitter neu- 
tralized amplifiers. In the V. stage, re- 
sistors R; and R,. provide forward bias 
while R,; is used for emitter stabiliza- 
tion. Resistors R,,,, Ra, and R. serve 
the same purposes respectively in the 
V; stage. Resistor R., is used for de- 
coupling. A third T -1657 (V,) func- 
tions as an amplifier /limiter and does 
not require neutralization due to the 
load imposed by the detector. Once 
again R. and R. form the bias divider 
network and R makes the stage ther- 
mally stable, due to emitter degenera- 
tion. Resistor R., introduces a degree of 
limiting in the collector circuit of V,. 
In all the 10.7 mc. i.f. stages the bases 
are fed from low -impedance taps on 
the double -tuned coils. The i.f. band- 
width compares favorably with tube - 
type transformers. 

Although crystal -diode FM detectors 
are frequently not too satisfactory, this 
one performs every bit as well as the 
tube version of the ratio detector. This 

Front-panel view of the fully transistorized portable constructed by the author. 
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is due to careful transformer design 
and the fact that matched diodes 
(1N541's) are included in the can as- 
sembly. mounted under a "swedge -cap" 
on the top of the transformer. Separat- 
ing the diodes from the below -chassis 
circuitry minimizes regeneration, for 
they are a prolific source of i.f. and 
harmonic energy. 

Transformer T, balance, which de- 
termines AM rejection to a large de- 
gree. is exceptionally good. Resistors 
R, and R., are customarily 1500 and 
1000 ohms respectively but in this cir- 
cuit were optimized at identical values 
-in this case 3300 ohms. 

Incidentally, determining correct 
values for these resistors provides an 
interesting sidelight on the design of 
this receiver. An electric razor was 
used as a noise source and the interfer- 
ence was superimposed on a station 
which did not quite limit. After R», and 
Re, were optimized, the noise source 
was not audible even when placed on 
the dipole! 

The remainder of the ratio detector 
circuitry is typical, with the exception 
of C. and C,,. These capacitors were 
required to eliminate a feedback loop 
which occurred between the detector 
and the mixer base. 

The characteristic plus- zero -minus 
signal appears across the volume con- 
trol (R..) and this voltage is used to 
control the "Varicap" automatic fre- 
quency control diode, CR,. This amaz- 
ing device, manufactured by Pacific 
Semiconductors, exhibits a variable ca- 
pacity effect when reversed biased. A 
d.c. amplifier (V,.) increases the tiny 

ratio detector voltage to a swing of 
approximately 8 volts on a strong sta- 
tion. Resistor R,, and capacitor C,. 
form a low -pass filter for audio de- 
coupling. Frequency response of the 
audio system is unaffected by r'cgener- 
ation in the a.f.c. circuit for the filter 
cut -off is below the frequency passed 
by the audio transformers. Resistor 
R,5 provides forward bias for the d.c. 
amplifier and is adjusted for a static 
collector potential of 4 volts, with the 
a.f.c. switch off. When these conditions 
are established, the anode of the a.f.c. 
diode is approximately 7 volts more 
negative than the cathode and acts as 
a variable capacitor as mentioned 
earlier. When tuning across the moder- 
ately strong FM station, the collector 
of V,. swings between 0 and 8 volts, 
which varies the diode capacity. Due 
to the closed loop a.f.c. the oscillator 
locks in on the station. The "Varicap" 
diode is tapped at a low- impedance 
point on the coil to prevent oscillator 
loading and tracking problems. 

It should be pointed out that capaci- 
tors C,, and C,., in conjunction with the 
transistor, provide the basic elements 
for a blocking oscillator and C,: is 
needed to reduce this tendency. 

The problem of receiver drift with 
voltage and temperature changes is 
eliminated with the a.f.c. system. With 
a.f.c. correction the receiver will per- 
form beautifully even with the varying 
potential found in automobiles. 

The audio circuitry is also conven- 
tional. Audio appearing at the arm of 
the volume control is coupled to the 
driver I V7, a 2N226) through a low- 

impedance de- emphasis network, con- 
sisting of R. and Cal. Bias appears at 
the junction of R.. and R,,, and R. 
stabilizes the stage. Capacitor C, pre- 
vents audio degeneration. The ampli- 
fied audio, in push -pull form, is applied 
to the bases of V. and V.. Note that 
the diagram indicates only one 2N224, 
for this EIA (formerly RETMA) num- 
ber is actually a matched pair of 
2N225's. The network R. and R. 
delivers bias to the class B stage to pre- 
vent "crossover distortion." A 2.2 -ohm 
resistor (R:.,) in the common -emitter 
circuit degenerates this stage. A large 
RC network, consisting of R.., C., and 
Ca minimizes the class B stage cur- 
rent va- iations on the other circuits. 
The output transformer is tapped to 
match a variety of speaker impedances. 

The receiver is constructed on a 5" x 
9" aluminum chassis and the layout can 
be determined from the photos. The 
front -end components are grouped 
around the tuning capacitor to obtain 
the shortest possible lead lengths. Al- 
though the antenna coil is tapped for 
72 ohms input, a two -turn link could be 
substituted to provide optimum match 
for 300 ohms. Naturally, J, would have 
to be changed to a two -screw terminal 
strip to maintain transmission line 
balance. 

Obviously no attempt has been made 
to miniaturize the unit, for this is 
usually folly in an engineering proto- 
type. It is quite likely that the chassis 
size could be reduced to 5" x 7" (or 
less) and the tuning capacitor recessed 
to eliminate several square inches from 
the package. 

Fig. I. Complete schematic diagram of the portable transistorized FM receiver. The design -center voltage is 12 volts so 

that it may be employed on positive- ground automotive systems. Because the current required is only about 20 ma. with 

no signal and 70 ma. on audio peaks, dry batteries may be used. For example, ordinary penlight or mercury cells, or 
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75 

NOTE: V7,V8,V9 HIDDEN 76 VIO L3 C3 

Rear view of the portable receiver showing transformer and transistor placement. 

It was hoped that a testing labora- 
tory report would be available in time 
for inclusion in this article since no one 
would believe the author's performance 
figures! It would appear that the 
receiver requires less than 5 microvolts 
for 30 db of quieting. Those transistors 
seem to be doing a good job. 

Lacking a formal report, a few per- 
sonal experiences with the receiver 
may prove interesting. While calibrat- 
ing the dial a new station was picked 
up. It turned out to be KITT in San 
Diego, 120 miles south of the author's 
home. A pair of rabbit ears on the 
workbench was being used as the an- 

tenna at the time. Now that the sta- 
tion has been spotted, it may be found 
there most of the time. Although it 
does not limit, it is quite usable. 

While testing the receiver, 29 out of 
34 stations in this area (70 mile ra- 
dius) were received. Multipath distor- 
tion, from the mountains to the north, 
made three stations unusable. 

The receiver was tested in the auto- 
mobile, again using the rabbit ears 
sticking out the window. The receiver 
was tuned to a 10 -kw. Los Angeles sta- 
tion and no ignition noise was heard on 
the way to Los Angeles and back, a dis- 
tance of about 60 miles. No frequency 

drift was observed although the tem- 
perature on the front seat varied from 
40 to 75 degrees. 

The most glowing compliment came 
from an audiophile friend. He summed 
up the performance in three words, 
"Man- that's clean!" And he's not far 
wrong -it is clean. The fidelity of 
those little transistors makes you won- 
der about that big 60 -watt heater, with 
the KT66's, in the front room! 

The author would like to thank the 
J. W. Miller Company and Mr. C. B. 
Simmons of Philco Corporation for 
their assistance in the preparation of 
this article. 

COMPLETE 
CONSTRUCTION DETAILS 

For those of our readers who are interested 
in further details on the receiver described 
here, the J. W. Miller Co. is making avail- 
able complete construction details, tasting 
and adjustment information, and alignment 
instructions. This data is available free 
from all major distributors or direct from 
the company, 5917 S. Main Street, Los 
Angeles 3, California. In addition, arrange- 
ments have been made with the Philco 
Corp. to distribute the special r.f. tran- 
sistors as part of an "FM Portable Pack- 
age." This package includes the six r.f. 
transistors, the tuning capacitor, three r.f. 
coils, and the four i.f. transformers. The 
transistors are not available separately. The 
"FM Portable Package" will be available 
at all major distributors for 536.80. If 
difficulty is encountered in obtaining this 
package, write the J. W. Miller Co. direct 
for further details on how the package can 
be obtained. 

standard flashlight batteries may be connected in series fo obtain the required operating voltage. When space and weight 
are not important considerations, two 6 -volt lantern batteries (such as Burgess F4H, or equivalent) provide the longes- 
life- per -dollar. The receiver will operate, at greatly reduced performance, on a single 6 -volt battery as found in olders cars. 
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An odd Sort of "Tube" Problem 
B GEORGE D. PHILPOTT 

The case of the vanishing tubes: Is your service 
y I shop haunted by this type of inventory problem? 

id OMEONE sure has taken Ace TV 
Jfor a ride this time," Ray Warner, 
manager, announced grimly as he 

handed the yearly inventory sheet to 
Ann, the company's attractive office 
girl. 

She studied the figures briefly, 
glanced at Ray, then ran a hasty 
column on the adding machine. "Six 
hundred tubes short," she stated. This 
is serious, Ray. What are you going 
to do ?" 

"Find the thief -and fire him!" was 
his flat reply. 

"Let the insurance company handle 
things," she suggested, fingering 
through the index file for their phone 
number. 

The expression on Ray's face seemed 
to darken. "Not yet . there could 
be a mistake," he said, adding, "It's not 
good business to stir up suspicion 
among employees ... not until I've 
made a re- check, at least." Sharpen- 
ing his pencil in the device near the 
door, Ray took a new inventory blank, 
dated it, and then disappeared into the 
service department again. Alone, Ann 
closed her eyes and tried to visualize 
the guilty employee. One of them was 
a systematic thief. 

It was easy to eliminate old Doc 
Brennen: over six years with Ace; ex- 
pert technician; a real gentleman and 
family man. If Doc had one doubtful 
habit it was taking a beer or two dur- 
ing his lunch hour. Certainly no crime. 

Her mind jumped to the next sus- 
pect, Super -Sonic Smith. She pictured 
a young fellow from the trade -school 
set of technicians, a whiz -bang of com- 
plications who could zip through a TV 
set and find more things wrong than a 
stage director doing his bit at a dress 
rehearsal. Locating the basic trouble 
in a receiver was something again for 
Super- Sonic, however. She knew it was 
not at all unusual for him to become 
hopelessly involved in a routine repair. 
Some of his jobs bounced like rubber 
checks. He took his kidding like a man, 
though, and tackled each beef with re- 
newed vigor, in an honest way. Ann, 
allowed him to slip from her mind. 

She automatically skipped the boy, 
Ted. He was an after -school lad who 
dusted, polished cabinets, and burned 
the rubbish; a child, really, without 

a tarnished thought in his head. 
This left Mr. Tish, the new man. Ac- 

cording to Ray, he was the best bench 
man ever to work for Ace. Thinking 
back, she recalled the day five weeks 
ago when Mr. Tish had walked through 
the front door and asked to speak to 
Ray. The men talked a few minutes, 
disappeared into the service depart- 
ment, and the next thing she knew Mr. 
Tish was on the payroll. At the time 
she thought it was odd that he offered 
little in the way of information about 
himself except for his social security 
number -and then only after she asked 
him several times. 

With a satisfied start, she straight- 
ened in her chair and returned to her 
work. Mr. Tish, with those dark, 
searching eyes, was the man! 

Later that afternoon, when Ray re- 
turned from the tube shelves with a 
long face and verification of the short- 
age, Ann lost little time in making her 
suspicions known. 

"Strange," Ray said, scratching his 
head, "when I took the first count this 
morning, before anything turned up, 
Mr. Tish came to the shelf for a tube 
and said something about a shortage. 
As I recall he asked if we had been 
robbing ourselves." 

Ann's smile was not as sweet as it 
appeared: "He knows plenty," she 
fired. 

"Maybe I'd better have a talk with 
him!" 

"I think it's rather late just to talk," 
she remarked. 

The manager shrugged his shoulders 
and turned to the door. It was only 
fair to let any man speak his piece 
before condemning him. With this prob- 
lem weighing on him, Ray walked slow- 
ly back to the service department. 

Mr. Tish retained his characteristic 
calm. When Ray had confronted him 
with the statistics and also asked for 
an explanation of the strange state- 
ment he had made earlier at the tube 
shelves, he unhesitatingly answered 
"Ray, I'm not at all surprised at the 
shortage. Before I came here, I was 
considering a new field. I did some 
study with an eye to becoming an effi- 
ciency expert. That training taught me 
to examine carefully many seemingly 
unimportant details of shop work. As 

a result I came to the conclusion that 
you actually were robbing yourself. 
literally speaking, because of your sys- 
tem for handling tubes and parts. With 
a little cooperation, I may be able to 
show you what I mean." He turned to 
Doc and Super- Sonic. "Will you fellows 
help us all out by giving completely 
honest answers to a few questions ?" 

Doc gulped, but returned an amiable 
grin. Super -Sonic hopped to a more 
restful perch on top of the bench. "I'm 
listening, for a change," he said, won- 
dering how he fitted into the picture. 

Mr. Tish turned to Doc first. "Any of 
us can occasionally forget to take out 
of a customer's receiver a new tube 
that was put in, presumably tempo- 
rarily, for test purposes, or else slip up 
on marking down a new tube that was 
installed in place of a defective one 
when we make out bills. Just on a 
rough guess, Doc: about how many 
would you say you lose that way in a 
week ?" 

Doc reddened slightly, but he didn't 
waver. "Well, Ray," he admitted, "I 
guess I've left my share of 'em in sets. 
I get busy, or I'm called to the phone, 
or a customer interrupts in the middle 
of a job. Some guy may want a car 
radio installed right away in the middle 
of something else. I forget until it's too 
late, sometimes. I might forget a few 
tubes a week. I'm sorry. I'll try to be 
more careful." 

"A few tubes," mused Ray. "That's 
not six hundred." 

"The list adds up fast," Mr. Tish re- 
sumed. "You aren't figuring on one 
broken tube per week per technician. 
That's not an unreasonable figure. 
Then there's that seemingly insignifi- 
cant number of 'new defectives' gather- 
ing dust up on that high shelf, instead 
of being returned for credit before they 
get out of warranty. Experience gives 
me a pretty good idea of losses that 
should be expected in a four -man shop 
such as this one -especially where no 
systematic attempt is made to charge 
tubes to the individual job. 

"Let's do some conservative figuring. 
First, you usually have four men on 
the bench. That doesn't take into ac- 
count you and the girl -and both of 
you sometimes check or otherwise 

(Continued on page 146) 
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EDITOR'S NOTE: There is no such ding ns 
a single soldering tool that is satisfactory 
for all types of work. Even within the 
Feint irelg narrow range of light-duly 
soldering, such as that involving printed 
boards. requirements can nary. Ken 
lira rn h am has interesting things to say 
about the parameters involved, and shows 
tore control over just one of these ran 
provide considerable flesibilit q. Developed 
for use in an industrial plant, the ar- 
rangement is equally useful to the serv- 
ice treltlrician. 

FROM THE great deal of material 
that has been written on the prob- 
lems of handling printed wiring, it is 

becoming clear that a large part of the 
difficulty stems from the use of solder- 
ing equipment not intended for such 
delicate work. Several considerations 
go into the determination of the right 
kind of equipment. 

One such important consideration, 
the amount of heat needed to make or 
take apart a soldered joint, itself de- 
pends on three factors. These are the 

to be useful. Generally it is better to 
use the smallest area of contact with 
the foil that will give a fast melt. 

Rosin -cored solder is, of course, 
standard in radio -TV work; there are, 
however, various solder alloys of tin 
and lead, put up in this form, that have 
different melting points. A mixture of 
60% tin and 407E lead, for example, 
melts at 375 °F, while 40% tin and 60% 
lead melts at 460 °F. The solder most 
used in printed -board manufacture and 
service is 637, tin and 375 lead, giving 
the lowest melting point possible with a 
combination of these two metals. This 
optimized or "eutectic" mixture melts 
at about 360 °F. Alloys of other metals 
with melting points as low as 145 °F are 
available for special applications, but 
are not found in normal service. 

(While on the subject of solder mix- 
tures it is interesting to see what can 
be done to prolong the life of soldering- 

"Controlled - Heat" Soldering 
By KENNETH BRAMHAM / 

melting point of the solder being used, 
the amount of this solder that must be 
melted, and the materials being sol- 
dered (including their size and ability 
to conduct heat). These variables re- 
sult in a very wide range of require- 
ments. Taking extremes, we have, on 
the one hand, the copper strap that 
must be soldered to a grounding lug, 
and, on the other hand, the tiny tran- 
sistor that must be soldered to the 
metal foil of a printed board. In the 
first case, a gas torch would be fine and 
an iron rated at a few hundred watts 
would get by. In the second situation 
a gas torch would destroy the trans - 
sistor, the printed foil, and possibly the 
entire board. The iron rated at a few 
hundred watts is little better. A 5 -watt 
iron would be about right. 

Even in printed -board soldering, 
there are times when 5 watts would be 
insufficient and times when 3 watts 
would be enough, depending on the 
amount of metal involved. If too little 
heat is applied when making a con- 
nection, there is the possibility of a 
"dry joint." Also the excessive time 
taken to melt the solder may allow 
greater conduction of heat to compo- 
nents than would occur with more heat 
applied for a shorter period. The appli- 
cation of too much heat will again 
cause excessive conduction to the com- 
ponents; other possible effects are the 
formation of oxide scale in the joint 
and destruction of the adhesive bond- 
ing the metal foil to the supporting 
board. 

Soldering -iron tips are also impor- 
tant in confining the heat to a mini- 
mum working area. An excessively 
large tip will hold more heat than is 
needed and cover too large a working 
area; too small a tip may cool too fast 
March, 1960 

Iron temperature can be adjusted to the work with 
this adapter for service shop or industrial use. 

VALUES OF VOLTAGE TO OUTPUT 
RI OR R, IRON (watts) 

Short 6.8 7.7 
3.3 ohms 6 6 

6.8 ohms 5.5 5 
10 ohms 5 4 
Open 4.3 3 

mv.ac 

Table I. Values for R, and R_ in Fig. I 

fo produce various heat oufput levels. 

Fig. I. Filament transformer enables 
heat control without special resistors. 

TV OUTPUT 

RI. Rt-See Table I for resistance, I watt units Re- 10,000 ohm, y, w 
Ss -S.p. triple -throw toggle switch 
PLI -NEST neon bulb 
Tr--Soldering iron transformer (Oryx Type 

54203) 
Tt -6.3 role c.t. filament trans. (Triad 71:FI4X, 

see text) 
Iron -Oryx Model 6 or 6A (6 r. @ 6 watts) 

iron tips. Solder alloys normally have 
an affinity for copper and tend to ab- 
sorb copper from the tip. This can be 
prevented by the addition of a small 
quantity of copper to the mixture, and 
alloys of this nature are available. A 
more general method of tip protection 
is plating of the tip by metals not ab- 
sorbed by the solder.) 

It will be seen from the foregoing 
that the requirements for good printed - 
board soldering include the lowest pos- 
sible temperature for the shortest pos- 
sible time, applied to the smallest pos- 
sible area. This ideal can be most readi- 
ly achieved with an eutectic solder al- 
loy. an iron of the correct wattage, and 
a tip of suitable size for the job at 
hand. The iron requirements may be 
fulfilled by one of the miniature irons 
with interchangeable tips, along with 
some method of heat control. The one 
used by the author is the Oryx minia- 
ture, industrial, quick -heating iron. 

Several ways of providing heat con- 
trol will come to mind; variable trans- 
formers, multiple -tap transformers, 
dropping resistors, and so forth. Here 
is a low -cost and efficient circuit that 
has proved its worth. 

The circuit of Fig. 1 shows a stand- 
ard 7 -volt, soldering -iron transformer 
supplying current to the 6 -watt, 6 -volt 
miniature iron through a variable re- 
actor. The main feature of the circuit 
is the reactor itself, T,,-no special 
cores to buy, no coils to wind -just a 
conventional, 6.3 -volt, center -tapped, 
filament transformer. One half of the 
6.3 -volt winding (L,) is permanently 
in series with the soldering iron, and 
provides a reactance of about 4 ohms 
at 60 cycles, reducing voltage across 
the iron to 4.3 volts. Si, a single -pole, 

(Continued on page 125) 
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Stereo Microphone Techniques 
on mike placement to help make live tape 

By HERMAN BURSTEIN 
recordings and to guide stereophile in speaker placement. 

AN ACQUAINTANCE with stereo 
microphone techniques can be use- 
ful to audiophiles in two ways. 

(1) It can assist the individual plan- 
ning to make live recordings on tape. 
(2) It can guide the stereophile in the 
physical arrangement of his speakers 
inasmuch as certain microphone tech- 
niques are based upon a correspond- 
ence between microphone and speaker 
placement. 

Stereo microphone techniques are 
based on general principles rather than 
hard and fast rules, because every 
recording situation has special char- 
acteristics and therefore a special solu- 
tion. Nature of the sound source, 
acoustic characteristics of the perform- 
ance site, and types of microphones 
employed are factors to be considered. 
Optimum results are thus obtained 
through a combination of experiment 
and adherence to general principles. 

Binaural Recording 

In the beginning, stereo was brought 
into the home on tape and was in- 
tended for reproduction via ear- 
phones. Therefore the early recording 
technique employed two microphones 
spaced about 8 inches apart and sepa- 
rated by a partition about the size and 
shape of the human head, as indicated 
in Fig. 1A. In effect, the microphones 
were an extension of the listener's 
ears. Since the microphone mounting 
method of Fig. lA tends to be on the 
impractical side, arrangements such as 
that of Fig. 1B have been employed 
instead. 

While binaural reproduction (via 
earphones) has given way commer- 
cially to stereo (via speakers) , it is 
quite possible that some individuals 

-DUMMY HEAD 

LEFT CHANNEL -.D 
-RIGHT 

CHANNEL 
MIC. MIC. 

.--- STAND 

MIC. 

(Al 
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Fig. I. (A) Dummy head for binaural record- 
ing. (B) A practical arrangement for such re- 
cording used in intensity -difference setup. 

recording for their own pleasure and 
for reproduction through earphones - 
considered by many to provide a more 
realistic stereo illusion than speakers 
-will wish to use the microphone 
technique of Figs. lA and 1B. 

Time -Intensity Technique 

When it became evident that the 
general public would not accept stereo 
through earphones but insisted on 
speakers, the microphones were spaced 
a matter of feet rather than inches 
apart. Spacing varied from about six 
to thirty feet. This is referred to as 
the "time- intensity" technique because 
it results in a difference in both the 
arrival time and the intensity of the 

sound at each microphone employed. 
An early form of the time -intensity 

technique is referred to as "classical 
recording," where the microphones and 
the speakers were to be spaced about 
the same distance apart, with the dis- 
tance depending substantially upon the 
breadth of the sound source, as repre- 
sented in Fig. 2A. Actually, this is an 
application of the "curtain of sound" 
principle, where the sound source is 
spanned by a number of microphone - 
speaker links, each link covering a 
portion of the sound. In the case of 
Fig. 2A, the number of microphone - 
speaker links is limited to two. 

The classical recording technique 
raises obvious difficulties. Because 
various sound sources differ in width, 
strict application of the technique 
would require not only the distance 
between microphones but also the dis- 
tance between speakers to be con- 
stantly changing. The latter, of course, 
is impractical. However, the classical 
recording principle has been applied in 
a loose sense; microphones have been 
spaced in accordance with the nature 
of the sound source, without attempt- 
ing to maintain the same spacing for 
the speakers. 

Haphazard spacing of microphones 
along the source has given way to 
logical procedures which maintain left - 
right orientation and, at the same 
time, achieve a blend of the music as 
a whole. This can be achieved through 
the "listening- angle" principle, which 
involves a systematic relationship 
among microphones, speakers, and 
listener, as shown in Fig. 2B. The 
principle assumes an angle between 
approximately 30° and 45 °, formed by 
a listener at the original performance 
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SOUND SOURCE 

and the extremes of the sound source. 
The stereo microphones are mounted 
on the sides of this angle, and it is in- 
tended that in reproduction the listener 
and the two speakers shall form more 
or less the same angle. 

The microphones can be placed at 
various points on the sides of the lis- 
tening angle, so that their distance 
from the source and from each other 

<W 

á» 

L. 

iá 

GGW 

professional recording companies fre- 
quently employ a third microphone, 
whose output may either be blended 
with the outer microphones through 
mixers, as shown in Fig. 3A, or fed 
to the third channel of a three -channel 
tape recorder. In the latter case, the 
sound engineers can subsequently mix 
the center channel of the tape with 
the other two channels in the studio, 

ALTERNATE MICROPHONE 
POSITIONS SHOWN BY 
DOTTED LINES 

LISTENING ANGLE 
(APPROXIMATELY TH_ 
SAME IN RECORDINi 
ANO PLAYBACK 

L-NYPOTHETICAL LISTENER 
IN A OESIRABLE LISTENING 
POSITION 

LISTENER 

(A) (BI 

Fig. 2. (A) The classical recording setup. (B) The listening -angle priTciple. 

will vary. Bringing them close to the 
source spreads them far apart, pro- 
ducing a marked left -right distinction, 
but creating the danger of a "hole -in- 
the- middle." Also, there will be a low 
ratio of reverberated -to- direct sound, 
with consequent loss of the effect of 
spaciousness. If the microphones are 
too far from the source, there will be 
little sense of directionality and the 
pickup of reverberated sound may be 
excessive, with consequent loss of clar- 
ity and definition. Between these ex- 
tremes of microphone placement lies 
an area of satisfactory stereo results. 

It might at first seem that the lis- 
tening angle would be substantially 
different for a small sound source, such 
as a chamber group, than for a large 
one, such as an orchestra. However, a 
desirable listening position would ordi- 
narily be much closer to a chamber 
group than to an orchestra, so that 
the angle between the listener and the 
source tends to be more or less the 
same in each case. 

As a result of the distance between 
stereo microphones, there is a differ- 
ence in arrival time of the sound at 
each microphone. In reproduction, 
according to expert opinion, this differ- 
ence will produce the effect of direc- 
tionality provided it is greater than 3 
milliseconds, hence the microphones 
should be spaced at least three feet 
apart because sound travels approxi- 
mately 1100 feet -per- second. On the 
other hand, it is possible for the differ- 
ence in arrival time to be excessive. 
The ear tends to interpret differences 
above 50 milliseconds as two separate 
sounds rather than as a matter of 
directionality. Thus, if one is recording 
in a large hall, spacing of more than 
50 feet between microphones is to be 
avoided. 

When stereo microphones are placed far apart, there is apt to be a hole -in- 
the- middle, as previously noted, hence 
March. 1960 

SOUND SOURCE SOUND SOURCE I 

RIGHT 
CHANNEL CHANNEL 

IAI (B) 

Fig. 3. (A) Use of a center microphone for 
stereo recording. (B) Strreosonic method. 

SOUND SOURCE 

LEFT CENTER RIGHT 
(LI ICI IRI 

PICKUP PATTERN Or THE 
NID MICROPHONE (PICKS 
UP LCR) 

PICKUP PATTERN OF 
THE 510E MICROPHONE 
(PICKS UP L ANO -RI 

Fig. 4. Polar patterns of the two elements 
employed in the mid -side (M -S) microphone. 

which allows more time for achieving 
optimum results. Since three -channel 
tape machines are as yet far too costly 
for the average amateur, he must do 
his mixing at the recording stage. 

Intensify Difference Technique 
The "intensity difference" technique 

relies upon differences in signal ampli- 
tude at each microphone, but not on 
differences in arrival time. The micro- 
phone setup is essentially similar to 
that for binaural recording, with the 
microphones but a few inches apart, as 
was shown in Fig. 1B. Generally, 
microphones with a figure -8 polar 
characteristic are employed; these are 
most sensitive to sound arriving from 
the front and rear but not from the 
side. One microphone is pointed to the 
right side of the sound source and 
the other to the left side. The angle 
at which they are pointed is such that, 
between them, they also cover tile 
center of the source. Since the micro- 
phones are closely spaced, the pre- 
dominant difference in the signals 
arriving at each is one of intensity 
rather than arrival time. Use of a 
partition between them, as in Fig. 1B, 
increases the intensity difference. 

A specific form of the intensity 
difference technique, called "Stereo - 
sonic" recording, utilizes two bi- direc- 
tional microphones placed in the same 
vertical axis and arranged so that their 
polar characteristics are at a 90° angle 
to each other, as shown in Fig. 3B. 

Mid -Side Reco -ding 
A technique that has been widely 

used in Europe is known as "mid -side 
recording" and employs a specially de- 
signed microphone, the Neumann 
SM -2, which is known in the United 
States under the name of Telefunken. 
The SM -2 comprises two condenser 
microphones in a single housing. The 
"mid" microphone has a cardioid 
(heart -shaped) pickup pattern and is 
pointed at the sound source. The 
"side" microphone has a figure -8 pat- 
tern and is placed parallel to the 
source, so that the front receives sound 
from the left and the rear receives 
sound from the right. The total pickup 
pattern with this technique is shown in 
Fig. 4. 

The mid microphone picks up all the 
sound, namely from the left, right, and 

(Continued on page 126) 

Fig. 5. Matrixing circuit for the signals generated by the mid -side (M -S) microphone. 
SIDE MID 
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The "Stereo Classic" Hi -Fi Amplifier 
LAB TESTED 

ELECTRONICS WORLD 

L 
THE advent of the stereo disc in 1958 

presented a serious problem to high - 
fidelity component manufacturers. 

They felt that the initial equipment 
cost to provide dual- channel operation 
would be beyond the reach of most 
high -fidelity enthusiasts. With this 
thought in mind the design engineers 
went to work and the integrated stereo 
amplifier system evolved. By combin- 
ing dual preamplifiers and power am- 
plifiers on a single chassis the cost of 
the system was reduced materially. 
However, many manufacturers went 
beyond this point and reduced the 
available power output. Most of us will 
recall that prior to the stereo disc, 
amplifiers as high as 50, 60, and even 
higher wattages were not unusual, but 
in the early days of integrated systems 
the usual power ratings were between 
12 and 20 watts per channel, or even 
lower. The industry's goal of reducing 
cost was achieved but, in many in- 
stances, it was at the expense of power 
along with increased harmonic and IM 
distortion. 

G -E's Model G -7700 k conservatively rated 
and will provide top quality hi -fi reproduction. 

Out of some half a dozen different 
integrated amplifier systems we have 
checked in recent months, the General 
Electric Company's Model G -7700 
comes as close to pre- stereo perform- 
ance as one could hope. Cost- cutting 
was not the major factor in the design 
of this unit and when compared to 
other units its price is not among the 
lowest. However, as G -E puts it. this 
unit has been designed for the group of 
high -fidelity enthusiasts who put great- 
er emphasis on quality than on reduc- 
tion of cost. The company has, in fact, 
other integrated amplifier designs at 
various price levels, but its G -7700 is at 
the top of the list as far as perform- 
ance is concerned. 

The unit combines all the major 
functions required in as simplified and 
compact form as possible. In addition 
to the conventional volume, loudness, 
balance, bass, treble, and low- and 
high -frequency filters, it has two selec- 
tor switches, one to control the type of 
input and the other to select the output 
or speaker operation. Dual inputs are 

provided for tape head, magnetic pho- 
no, tuner, and auxiliary. In addition, 
the unit has a single input jack for use 
with monophonic magnetic cartridges. 
Output selection is for stereo, reverse 
stereo, and parallel speaker operation. 
When the monophonic phono input jack 
is used, this same front -panel selector 
switch provides a choice of either the 
left or right speaker or both in parallel. 
Output jacks are provided for record- 
ing stereo tape and a separate phase 
reversal switch is mounted on the rear 
panel. 

These are the various functions 
which this integrated amplifier system 
will provide. The only ones that seem 
to be omitted are provisions for third 
or center -channel speaker operation 
and provisions for selecting phono in- 
put equalization curves. The design of 
this unit provides a fixed equalization 
curve, NARTB for tape input, and RI- 
AA for all phono operation. 

For anyone to really appreciate the 
performance of this amplifier as far as 

(Continued on page 138) 

Fig. I (Left). Harmonic distortion vs power output curves. According to the Institute of High Fidelity Manufacturer's power -band- 

width standard, G -E could have rated this unit at 24.7 watts from 20 cps to approximately 25,000 cps at 2% harmonic distortion. 

Fig. 2 (Right). IM distortion performance of integrated amplifier system. A distortion of 1.32% is obtained at 

rated power output of 20 watts. 60 and 6000 cps at a ratio of four to -one respectively were used in making this test. 
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Converter is mounted in small box and is connected to the transistor radio by means of 4 -pin connector. 

Transistorized Citizens Band Converter 
By SOL LEISE, 4W0385 

Build this single -channel tryst ̂ I -controlled converter 

to be used with a broadcast band transistor receiver. 

MOST of the articles which have 
been written about receiving 
equipment for the Citizens Band 

have dealt with superregenerative re- 
ceivers. The reason for this is that the 
superregenerative circuit uses a min- 
imum of parts yet provides good sensi- 
tivity. Such a circuit. however, has a 
couple of disadvantages, including an- 
noying hiss when no station is being 
received and also changes in frequency 
when the hand is brought near it -due 
to the capacity effect of the hand. The 
amount of regeneration must be varied 
for stations having different signal 
strengths. 

The superheterodyne converter de- 
scribed here is designed to feed into a 
transistor radio and, while no more 
sensitive than the superregenerative 
detector, does have the advantage of 
freedom from the hiss associated with 
regeneration. Since it is crystal -con- 
trolled, the circuit provides excellent 
frequency stability. Also, no adjust- 
ments are needed for different signal 
levels except the conventional use of 
the regular volume control on the tran- 
sistor radio. 

An interesting feature of this con- 
verter -radio combination is that the 
radio provides sufficient selectivity so 
that no trouble is experienced in sep- 
arating adjacent channels, yet the con- 
verter's selectivity is sufficiently broad 
so that several channels to either side 
of the desired one can be received by 
merely tuning the transistor radio dial. 
The lead photograph shows the con- 
verter installed in a Bud #3001 "Mini - 
box" and connected to a "Knight" 
transistor radio. The converter uses 
two transistors which draw a total cur- 
rent of 2 ma. at 9 volts. This con- 

70 

verter was designed to be used with 
any popular transistor radio but can, 
of course, be used with a larger, tube - 
type receiver. 

Circuit Description 

The converter, whose schematic is 
shown in Fig. 1, consists of an RCA 
2N384 transistor which is used as a 
mixer and a Texas Instrument 2N248 
unit which is used as a crystal -con- 
trolled oscillator. Neither of these tran- 
sistors is cheap, the 2N384 selling for 
about $6.50 and the 2N248 for $4, but 
they do give good results since the 
2N384 has a cut -off frequency of 100 
mc. while the 2N248 cuts off at 50 mc. 

Mixer coil around rod antenna. 

The antenna feeds into a high -im- 
pedance parallel -tuned circuit because, 
for the sake of portability, a vertical 
antenna of 11/2- or 2 -foot length is 
used. Such a short antenna presents 
a high- impedance input to the tuned 
circuit. A slightly longer antenna can 
be used without changing the input cir- 
cuit, but if a full length, quarter -wave 
antenna or a beam is used, then the 
input circuit should be changed from 
parallel -tuned to series- tuned. Coil L, 
is tuned to the desired frequency in the 
Citizens Band. L. is a low- impedance, 
untuned winding which is used to cou- 
ple the high -impedance antenna circuit 
into the low input resistance base of 
the 2N384. The output circuit of the 
2N384 mixer is tuned to a quiet spot in 
the broadcast band and is fed into the 
transistor radio which is used as an 
i.f. and audio amplifier. The coil is 
wrapped around the ferrite rod an- 
tenna of the transistor radio. Details 
of this coil are given later. 

The oscillator circuit uses a Texas 
Instrument 2N248 transistor and is 
crystal -controlled, using an Interna- 
tional Crystal Type FA -5 third -over- 
tone crystal. The circuit has been de- 
signed for maximum output while, at 
the same time, protecting the 2N248 
in case oscillation stops because of im- 
proper tuning of Lx ---in which case the 
collector current will not exceed 4 ma. 
Since the maximum permissible collec- 
tor current is 5 ma., a fair safety mar- 
gin is provided. During normal opera- 
tion, the 2N248 oscillator draws about 
0.8 ma. of collector current and the 
2N384 mixer about 0.6. The output of 
the oscillator is coupled to the mixer 
by L,. 

From Figs. 1 and 2, it can be seen 
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that the 2N384 transistor has four 
leads instead of the usual three. This 
fourth lead is a shield connection and 
attaches to the transistor case. Besides 
providing shielding, it also reduces in- 
terelectrode capacitance for more effi- 
cient operation. In this converter, how- 
ever, it was found that the use of the 
shield lead made no noticeable differ- 
ence in the operation of the unit. It 
was used anyway, just to be on the 
safe side. 

It may be noticed that the output 
circuit of the mixer has no r.f. bypass 
capacitor to ground. The reason for 
this is understood when it is seen that 
C, performs this function when all of 
the points receiving "minus 9 volts" 
are tied together. 

The Oscillator Crystal 
As mentioned previously, a transis- 

tor radio is used as an i.f. and audio 
amplifier. Since it should permit broad- 
cast reception when not required as a 
converter, pick a frequency spot some- 
where near the center of the broadcast 
band where no stations are heard. The 
center of the band is preferable be- 
cause the receiver will probably have 
the best sensitivity at this point. Any 
other portion of the band can be 
chosen, however, in order to get a fre- 
quency clear of broadcast stations. 
Once the broadcast -band frequency 
setting has been determined, you 
should next decide what Citizens Band 
frequency you wish to receive. The 
crystal frequency required for the os- 
cillator is then equal to the Citizens 
Band frequency minus the broadcast - 
band frequency. You can also use a 
crystal frequency equal to the sum of 
the two frequencies. This will work 
equally well except that if it is desired 
to listen to a channel lower in fre- 
quency than the normal channel, the 
radio will have to be tuned to a higher 
frequency. Using the first method of 
determining the crystal frequency will 
result in having to tune lower in fre- 
quency when wishing to listen to a 
lover channel. The second method was 
used in building this particular con- 
verter, only because a crystal was al- 
ready on hand. 

Construction 
It can be seen from one of the pho- 

tographs that the components are 
mounted on a small fiber board which 
has been liberally supplied with small 
holes. These holes were drilled in the 
board to facilitate the original layout 
of parts. A suitable board material 
would be Bakelite panel 1 /16" thick or 
one of the many commercially avail- 
able "breadboards" designed for tran- 
sistor and miniature equipment con- 
struction. Since most builders do not 
have facilities for processing printed 
circuits, this circuit was wired with 
regular #20 solid, bare wire except 
where one wire crosses or gets too near 
another. All holes were drilled with a 
#56 drill, except those for the coil ter- 
minals which require a #48 drill. Since 
some of the holes are quite close to 
each other, extreme care should be 
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27075 MC 

CI 
LI 

RI 

-9v 

VI 
'N384 

TRANSISTOR 
RECEIVER 

R2 T0 -9V 
POILA TS 

R3 C3 

V2 

-9V 

C4 

R4 

L- 470,000 ohm, 1/2 r. res. == 
Re- 10.000 ohm, '/2 se. res. 
Rs, Rs -1000 ohm. '/2 ,e, res. 
Rs- 430.000 ohm, t/2 ,e. res. L- 68.000 ohm. t/2 r- res. 
Cs, Cs -10 pul. tubular ceramic capacitor 
Cs, Cs. Cs, C. -500 pd. disc ceramic capacitor 
C,-100 pp!. disc ceramic capacitor 
L4-19 s. #30 en. close,,nd on I /e^ dia. 

form (Cambridge The, J ntc 522271.2 or 
equiv.) 

Fig. I. Complete schematic diagram and 

used, both in layout and drilling. 
The crystal mounts directly on the 

board and its pins should be shortened 
unless it is planned to use the crystal 
in another project later on. Scrape the 
crystal pins before inserting the crys- 
tal into the board in order to make 
sure that they will take solder with a 
minimum of heat. To insert the re- 
sistors. bend the leads very close to the 
bodies. Be sure to leave the leads of 
the components at full length until the 
correct length can be determined dur- 
ing the course of the actual wiring. 

Coils L, -L. and L, -L, are wound on 
Cambridge Therv,ionic coil forms 
#2271 -2. Of course, any quarter -inch 
diameter coil form can be used, but 
these forms mount very easily on the 
board. L, and L, are closewound with 
#30 enameled wire with L, spaced W 
from L,. Coil L, -L, is wound the same 
way. L, has 19 turns, L. has 18 turns 
and L, and L, each have 10 turns. No 
thought need be given as to what end 
of a coil winding goes to what pin as 
long as one coil connects to the two 
terminals on one end and the other coil 
to those terminals on the other end. 
Of course, the number of turns speci- 
fied for L, is for 27.075 mc. and those 
for L. are for 28.0 mc. with the slugs 
half way into these coils. The slugs 
can raise or lower the frequency ap- 
proximately 0.5 mc. The number of 
turns of L. and L, are not dependent 
on frequency. 

Capacitors C, and Ca are tubular ce- 
ramic capacitors, Cestralub Type TCZ 
10. Tubular capacitors were used here 

v. 

MATCHING - --- 
PLUG a 
SOCKET 

L5 

9V 

Ls-10 t. #30 en. closewound on same form 
as Lt, spaced t /a^ from ground end of Ls 

L,Ls -Same as Lrls except Ls has 18 5. (see 
text) 

Ls -Mixer coil (see text) 
I's- "fr.n-p" transistor (RCA 2N384) 
Vs- "p -n -p" transistor (Texas Instrument 

2N248) 
Xtal. -Third overtone crystal (International 

Crystal Type TA -5, see text) 

part listing for single -channel converter. 

because they are smaller than disc ce- 
ramic capacitors and thus allow room 
to tune the coil slugs. Refer to Fig. 2 
to see the orientation of the two tran- 
sistor sockets. The pins will have to be 
bent only slightly to fit them into the 
holes in the board. The two transistor 
sockets are Elco Type #770 BC. As 
mentioned before, the 2N384 mixer has 
four leads. The lead positioning is 
shown in Fig. 2. The shield lead and 
the base lead have to be bent to get 
them arranged as shown in the dia- 
gram. Make sure that these two leads 
do not touch each other. For ease of 
mounting, unused pins in the sockets 
are removed by straightening them and 
slipping them out of the socket body. 
Cut the leads of both transistors to 
about '4 inch. 

Coupling to Antenna 
The output signal of the mixer stage 

is fed into the transistor radio by wind- 
ing the mixer output coil around the 
ferrite rod antenna. This not only acts 
as a coil slug and increases the induct- 
ance of the coil, but it provides a con- 
venient means of coupling from the 
mixer to the radio. It will be noticed 
that the capacitor, C;, which resonates 
the output circuit, disconnects from the 
coil when the converter is unhooked 
from the radio. It was found that if 
the resonant circuit is left connected 
to the antenna, it absorbs sufficient en- 
ergy so that if the radio is to be used 
to receive broadcast stations, its sensi- 
tivity will be impaired. But, by remov- 
ing the capacitor when the converter 
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C5 M V2 C7 C6 

R4 

R6 

R5 

C3 

R3 

R2 

LI L2 C2 VI 

The placement of the components are shown in this view of the converter unit. 

is disconnected from the radio, the 
mixer coil wrapped around the rod an- 
tenna is open -circuited and has no ef- 
fect on the radio reception. 

The winding of the mixer coil should 
be done with the rod antenna entirely 
disconnected from the radio circuit so 
that no false resonant points are ob- 
tained. The easiest way to determine 
the number of turns of wire to be used 
is by means of trial and error and the 
use of a grid -dip meter. But grid -dip 
meters which tune down to the broad- 
cast band are not too plentiful and 
another method of resonating the coil 
will be described. Fig. 3 shows the set- 
up for resonating the mixer coil. A pho- 
tograph of the ferrite rod antenna 
shows how the coil is wound on it. The 
antenna in the "Knight" radio required 
63 turns of #30 enamel wire, close - 
wound. The rod antenna shown in the 
photo is not the one from the "Knight" 
radio but is similar to the type used. 
Since the size of the rod antenna varies 
with different receivers, no specific 
number of turns can be given. 

To use the alternate method, first 
wind the mixer coil, putting about 80 
turns on. Place a 100 µµf. capacitor in 
parallel with the winding. Next, wind 
a temporary coil, of about 20 turns, 
on the rod antenna and connect a 
v.t.v.m. across it. Set the v.t.v.m. to its 
lowest negative voltage scale. Use an 
r.f. probe or make one as shown in 
Fig. 3. Attach a signal generator in 
parallel with the mixer coil, being sure 
to use the 15 µµf. capacitor in series 
with the hot lead so that the generator 
will not add too much capacitance to 
the circuit. Slowly vary the generator 
over the broadcast band or until the 
v.t.v.m. peaks. This will give the res- 
onant frequency of the coil. Add or 
remove turns until the resonant fre- 
quency is what you want. Now, re- 
move the temporary coil and place a 
layer of tape over the mixer coil, leav- 
ing about 8 inches of wire for each lead. 
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Replace the rod antenna in the radio. 
If sufficient room is available, a small 
4 -pin Winchester C4 -20S socket can be 
mounted on the radio and the two rod 
antenna leads connected to it. If the 
Winchester socket is not available, an 
Amphenol #126 -215 socket will work 
equally well. While the receiver is 
open, two wires should be connected so 
as to make the radio battery accessible 
for powering the converter, unless a 
separate battery is going to be used. 
If the radio battery is used, be sure to 
take one output from across the switch 
on the volume control so that the bat- 
tery is disconnected from the converter 
when the radio is off. 

Mounting the Converter 
The converter can be mounted in any 

number of ways. The builder should 
give some consideration as to the best 
method and leave enough of the board 
for this purpose. One precaution should 
be taken if the battery in the transistor 
radio is used to power the converter. It 
does not matter if the radio uses p -n -p 
or n -p -n transistors as long as the bat- 
tery polarity shown in the schematic is 
followed. However, if the transistor ra- 
dio uses n -p -n transistors, and since 
the converter uses p -n -p units, then the 
converter circuit ground should not be 
allowed to come in contact with the ra- 
dio circuit ground. This would only oc- 
cur if the converter ground is con- 
nected to a metal case, and the radio 
has a metal case to which its ground 
is connected. 

A mating connector similar to the 
one used on the receiver was attached 
to the "Minibox" and the converter was 
mounted inside. Its circuit ground was 
not connected to the "Minibox." A test 
jack on the top of the box finishes off 
the unit. A 1% -foot piece of bus wire 
is used for the antenna of the unit. 

Testing Procedure 
After carefully checking over the 

wiring of the converter, connect it to a 
9 -volt battery, observing the correct 
polarity. Using a receiver with a sig- 
nal- strength meter and tuned to the 
oscillator frequency, adjust the slug in 
coil form La -L, until oscillation occurs 
and then adjust the slug for maximum 
output. 

Tuning will be very broad. A wooden 
match, shaped at one end, can be used 
to turn the slug. A metal screwdriver 
will give false results and also damage 
the tuning slug. Next, connect the con- 
verter to the transistor radio which is 
tuned to the previously selected vacant 
spot on the tuning dial. A signal gen- 
erator tuned to the selected frequency 
in the Citizens Band will tell you if 
the mixer is working. Adjust the slug 
in coil L, -L: for the loudest signal. 
The tuning will be broad, but not as 
broad as that of the oscillator. 

Performance and Summary 

Because the converter uses a short 
antenna, does not have an r.f. ampli- 
fier, and feeds into a radio whose gain 
may not be too great, it was not antic- 
ipated that stations more than a mile 
away could be received. To test the 
converter -radio combination, a 5 -watt 
transmitter was placed in an automo- 
bile and connected to a quarter -wave 
antenna. As the distance between the 
transmitter and receiver increased, the 
received signal decreased until it could 
just be heard at a distance of 8 /10ths 
of a mile. True, this is not a very great 
distance, but with a longer receiving 
antenna and a transistor radio having 
two i.f. stages, the distance should in- 
crease. Because of its low current 
drain and portability, this setup, along 
with a small, transistorized transmit- 
ter should make a good short -haul con- 
tact with a fixed station. - 

TOP VIEW OF 
211344 

SOCKET FOR 
2.1314 

cesE 

SOCKET FOR 
2N241 

Fig. 2. The two sockets and transistors 
used in converter. Unused pins in sock- 
ets have been removed for mounting ease. 
Notice bending of leads of 2N384 so that 
it fits into the Elco #770 BC socket. 

Fig. 3. Setup for alternate method of 
resonating mixer coil if grid -dip meter 
is not available for adjustment procedure. 
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in TV 

Trouble- Shooting 

SIGNAL INJECTION 
POINT-TO-POINT - 
DIRECT VIEWING 

e _0 ifi., 
e.o o 

Solve Rough Sweep Output Problems 

NEW Model A107 
DYNA -SWEEP 
CIRCUIT ANALYZER 

Saves many hours of service work. 
Provides vertical and horizontal 
sync and driving pulses that enable 
you more easily and quickly to 
check out every stage in the sync 
and sweep sections of o television 
receiver. 

Tracks down troubles in the horizontal and vertical output circuit 
including defective output transformer and yoke; checks for shorted 
turns, leakage, opens, short circuits, and continuity. Includes unique 
high -voltage indication. Eliminates trial and error replacements. 

Model A107 Dyne -Sweep. Companion unit for use only with 
B K Model 1075 Television Analyst for driving source. 

Net, 549.95 
Model 1070 Dyne- Sweep. Same os Model A107 but has 
its own horizontal and vertical driving pulse, and is used inde- 
pendently of the Model 1075. Net, 569.95 

March, 1960 

f MODEL 1075 
TELEVISION 

ANALYST 
New Technique Makes TV Servicing 
Easier, Faster, More Profitable 
Thousands of service technicians already save 
thousands of hours every day with the amazing 
B &K TELEVISION ANALYST. Enables you to inject 
your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin -point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., i.f., sync, and sweep sections of 
black & white and color television sets - including 
intermittents. Makes external scope or wave -form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more TV sets 
in less time, really satisfy more customers, and 
make more money. Color generator provides 
both rainbow pattern and color bars. 

MODEL 1075 TELEVISION ANALYST. Complete with standard 
test pattern, white dot, white line, and color -bar tf 
slide transparencies, and one clear acetate. Net, $25995 

See your B &K Distributor or Write for Bulletin ST24 -N 

B K :MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada Atto, Rodio Corp., 50 Wingold, Toronto 10, Cnt. 
Export Empire Exporters, 277 Broadway, New York 7, U. S.A. 
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,t71. ̀1,44" -v^^-'v- 
000 aa Hi-Fi-Audio 
Product Review 

SPEAKER BALANCER 
líinelaati.r Inc.. 1616 N. Damen Ave., 

Chicago 47. III. has developed a twin- 

YOUR HIGH FIDELITY DEALER 

IS NOW SHOWING THE NEW 

GLASER- STEERS GS -400 
THE GENTLY AUTOMATIC CHANGER 

THAT PAMPERS 
YOUR PRECIOUS RECORDS 

Gently automatic, the new GS -400 handles your 
treasured records with utmost care preserving 
the brilliance of their original performance for 
many additional playings. 

Gently automatic, it combines the finest record 
playing features with all the automatic conven- 
iences of a record changer. The GS -400 draws 
upon the major engineering advances developed 
in the famous GS -77 to provide precise tracking 
of stereo and monophonic records and trouble - 
free operation for optimum performance. 

The GS -400 in your high fidelity system, brings 
out the best in the other components and, at 
the same time, keeps the cost of the system in 
a moderate range. Attractive Holiday Grey 
changer with silver trim, white turntable pad. 
Less cartridge and base..._Y. only $47.50 

GLASER- STEERS GS -77, World's only rec- 
ord changer with 'Turntable Pause' and now 
the distinguished companion of the GS -400. 
Less cartridge and base only $59.50 
See and hear the GS -400 and GS -77 at your 
dealer today. For details write: iw -1 

GLASER- STEERS CORPORATION 
155 Oraton St., Newark 4, N. 1. 

GS -400 FEATURES - 4.1peed automatic and manual 
operation: 1h. 31. 45, 78 rpm rumble, wow and flutter 
virtually inaudible .counter balanced. die.ca.t aluminum 

.tamped a 
r 
o 

a 
rally isolated arm-shock sus- 

pension prevents echanical feedback through arm 
pivot. Resonance. i. negligible. 4 -pole, hum -shielded 
motor for smooth r ant .pees lull provision for 
2, 3, or 4 

m 
terminal. and cartridges 

single -knob control sets all operations odouble- channel 
muting ssci h and RC network maintains silence for 

both stereo channels quick-change cartridge holder. 
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signal tone generator which is designed 
to aid in balancing speaker outputs in 
stereo music systems. 

Trade -named the "Twin- Tone." the 
new unit is completely transistorized 
and permits balancing speakers in only 
seconds when used with a balance 
meter. Even when used alone, the unit 
eases the balance problem and elim- 
inates the need for a stereo test record, 
according to the company. 

The signal generator is simply 
plugged into unused input channels A 
and B of the amplifier and is ready for 
use. By means of a sliding switch lo- 
cated on the front panel of the unit, a 
constant 1000 -cps tone is produced. 
Volume controls on the amplifier are 
then adjusted until the needle on the 
balance meter is centered -- indicating 
identical speaker output. When used 
alone, the 1000 -cps tone can be used to 
adjust the speaker systems by ear. 

STEREO "KONNECTOR KIT" 
Rek -O -fiel t Co In punt y, l nc., 38 -19 

108111 Street. Corona 68, N. Y. has re- 
cently introduced a complete "Stereo 
Konnector Kit" which has been desig- 
nated as the KK -1. 

The new unit features color -coded 
wires in a single sleeve to eliminate the 
"spaghetti bowl" look. The kit is de- 
signed to be used with any tone arm. 
In addition, the KK -1 offers quick. easy, 
and accurate connections between the 
stereo tone arm and the amplifier, ac- 
cording to the company. 

Dealers are being offered this new 
item in lots of 18, complete with a free 
counter display rack. Contact the 
manufacturer for details. 

"SEMI -KIT" SPEAKERS 
EICO, 33-00 Northern Blvd.. Long 

Island City, N. Y. has announced the 
availability of three new high -fidelity 
speaker systems which are being of- 
fered as "semi- kits." 

The HFS -3 and HFS -4 are three -way 

systems while the HFS -5 is a two -way 
bookshelf -size unit. The HFS -3 and 
HFS -4 are identical except for the 
tweeter; the HFS -3 incorporates a 3'2" 
cone tweeter with level control for 
those who prefer a softer, more deli- 
cate quality in the highs while the 
HFS -4 has a compression -driver horn 
tweeter with level control for those lik- 
ing highs with brilliance and projec- 
tion. Both of the systems are supplied 
with a 12" bellows suspension woofer 
and a 8" closed back mid -range speaker. 

The HFS -5 uses an 8" bellows -sus- 
pension woofer and a 3'2" closed -back 
tweeter. The enclosure is tuned to 
45 cycles by a tubular ducted port. 
This model is completely factory con- 
structed. 

The two semi -kits are available in 

unfinished birch, oiled walnut. satin 
mahogany. or oiled teak. The HFS -5 is 
offered in the same finishes but com- 
pletely assembled. 

5 -WATT STEREO AMP 
Lclfayette Radio, 165 -08 Liberty Ave, 

Jamaica 33. N. Y., is now offering a fully 
wired 5 -watt stereo amplifier as its 
"TruTest Stereo /5." 

The new unit features individual ste- 

reo volume- balance controls, separate 
stereo /mono control, plus "on -off" 
switch and tone control. Provision is 

made for crystal or ceramic cartridges. 
The 4 -ohm output terminals will han- 
dle most speakers. The circuit uses one 
12AX7. two 35C5's, and one 35W4. It 
operates from a 115 -volt, 60- cycle 
power source. 

ELECTRONICS WORLD 
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AUDAX 
Audax systems were planned with intelligence, styled 
with boldness, built with precision. They are everything 
an outstanding speaker should be ... a welcome combi- 
nation of unusual beauty and versatility... a truly orig- 
inal achievement in furniture design. The 3- dimensional 
Dynel Acoustiscreen is a distinctive new face in speaker 
grilles, available in vertical or horizontal patterns to 
preserve the "honest" design. Place Audax as you want 
-on shelves, tables, in cabinets, or free -standing. Legs 
are available, if desired. All Audax Parafiex Speaker 
systems are custom finished in oiled walnut. 

Audax sound is "natural" and spacious (Audax is more 
speaker than many units three times larger). The pat- 

ented Paraflex speaker cone suspension permits infalli- 
ble handling of the audio range. The ducted acoustic slot 
in the enclosure assures bass free of annoying boom. 
And, Audax is not a "power hog "... it will operate with 
lower powered amplifiers! 
You're secure in choosing Audax ... secure in knowing 
that you own the ultimate in speaker sound and styling. 
CA -80 -2 fall range 8" speakers and matched tweeter. $99.95 
CA -100, above -2 full range 10" speakers 
and 2 matched tweeters. $139.95 ...For 
the biggest and best sound in the smallest 
package! Model CA -60, right -91fí" x 10" 
x 18 ". 859.95 

Send for free colorful brochure. 

AUDAX DIVISION OF REK-O-KUT CO., INC. 
38-19 108th St., Corona 68, N. Y. 

AUDAX, DIVISION OF REK -O -KUT CO., INC. 
Dept. EW -3 38 -19 108th St., Corona 68, N.Y. 

Name 

Address 

City 7one_State -- -- -- --- -- ---- -- - -- --- ----- - - - - -- 
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new madison fielding series 440 

it'll 
do 
everything 
but 
fly... 

im..Petettre=ttm 

O 

Series 440 -$325 
Matching cabinet - $30 

And if you're one to be transported on 

wings of song, this is truly hi -fi to fly by. 

But all puns aside, the new Madison 

Fielding Series 440 is a triumph of 

stereophonic component design. Indi- 
vidual AM and FM tuners are combined 
on the same chassis with a dual channel 
40 watt stereo preamp- amplifier. The 

result? Amazing flexibility ... and the 

knowledge that there is nothing in high 

fidelity reproduction that will stymie this 
fabulous piece of equipment. Here are 

just a few of the 440's many exciting 
features: automatic third channel for 3- 

channel system or monaural mix in 

rooms not being supplied the stereo- 
phonic programming; output for stereo 
headset; Aural Zero Null (AZN) circuit 
for electronic stereo channel balancing; 
and a simple control system with push 

button selector switches and indicator 
lights to make playing the Series 440 
child's play. The unit is fully described 
in a specifications brochure we have pre- 

pared. Why not write for it. or better, see 

your Madison Fielding dealer for a com- 
plete demonstration. 

madison fielding 
stereo 

by Crosby Electronics, Inc. Q BRAND PRODUCTS INC. 
Dept. EW-3 39 W. 55 St., N. Y. 19, N. Y. 

Marketing organization for Madison Fielding 
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The unit measures 4t2" x 5'," x 
making it suitable for use in the con- 
version of existing portables or as the 
basis of a low -cost stereo system. 

TRANSISTORIZED MIXER 
Meissner Lttb., 22 N.W. 9th Avenue, 

Portland. Oregon is now offering two 
four -channel transistorized mixers 
which ha%e been designed for use with 
professional -type tape recorders. 

The Model 4A and Model 4AL units 

are designed to provide up to four low - 
impedance microphone inputs for 
single -input professional units such as 
the Ampex 600, 601, A Series, and the 
Mugnecord PT6 -JAH, etc. They can 
also be used to increase the inputs 
available on a p.a. amplifier. Each in- 
put has a transistor amplifier so mixing 
takes place at a high level, eliminating 
noise. 

The units are small and lightweight, 
weighing less than three pounds each. 
They are housed in gray hammertone 
aluminum cases. The 4A has high -im- 
pedance output while the 4AL is de- 
signed for low- impedance output. 

Complete specifications are available 
upon request to the manufacturer. 

STEREO PREAMP 
Dynuco Ine.. 3916 Powelton Ave., 

Philadelphia 4, Pa. has introduced a 
new stereophonic preamplifier, the 
PAS -2, which is available in both kit 
and wired versions. 

This deluxe stereo control unit will 
handle up to seven stereo or fourteen 
monophonic inputs. The inclusion of 
the "Dyne Blend Control" permits vari- 
ation of the stereo effect to eliminate 
possible "hole-in-the-middle." This con- 

o 
trot can also be used for mixing two 
monophonic sources so that a micro- 
phone, for example, can be dubbed over 
a recording. 

Construction of the kit is simplified 
by the use of two factory assembled 
printed circuit hoards which include 
three -fourths of the components. Aver- 
age construction time is about 8 hours. 
The built -in power supply (including 
d.c. heater supply) permits operation 
with any power amplifiers. 

The PAS -2 measures 13" x 8" x 33/4" 
and weighs 11 pounds. It is available 
with either bone white or charcoal 

brown textured vinyl finish ::::d in- 
cludes cover, connecting cables, and 
built -in power supply. 

Full details are available from the 
company's distributors or the manu- 
facturer direct. 

STEREO FM -AM TUNER 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Illinois is 
currently offering a deluxe stereo FM- 
AM tuner as its "Knight KN -125" 
model. 

The tuner incorporates adjustable 
dynamic sideband regulation for pre- 
cise correction of carrier modulation 
level -a feature that permits distor- 
tion -free reception of weak and over - 
modulated signals. Designed for futur' 
multiplex conversion, the unit has a 
front -panel control for an adapter. 

To permit noise -free FM reception in 
fringe areas. the tuner has a 50 -ohm 
input for shielded antenna lead -in. Em- 
ploying a dual -limiter discriminator 
circuit, the FM section provides a sen - 
sitivity of 215 microvolts for 20 (lb 
quieting. The section has a tuned r.f. 
stage and a.f.c. 

Also employing a tuned r.f. stage. the 
AM section of the tuner has a 3 -posi- 
tion AM bandwidth switch. A filter is 
incorporated to remove 10 -kc. hetero- 

dyne whistle. The sensitivity of th.s 
section is 4 microvolts for 20 db signal - 
to- noise ratio. 

The KN -125 is supplied in a metal 
case with bonded beige vinyl covering 
and a control panel of gold and char- 
coal -beige anodized aluminum. For 
details on this completely assembled 
tuner, write the company direct. 

DYNAMIC HEADPHONES 
The Pervwdyne Dirision of Melody 

Master Mfg. Co., 2149 W. Roscoe Street, 
Chicago 18, Ill. is now in production on 
a new line of extended -range dynamic 
headphones which has been especially 
designed for high -fidelity applications. 

Tile current line includes four mon- 
aural and two binaural headphone 
models and three extended -range ear- 
phones. The headband is adjustable 
and ear cushions (#1505) are available 
if desired. 

For a list of the available units, with 
impedance data, cord length, plug, and 
price, write the company for a copy of 
its two -color data sheet. 

HEATH MULTIPLEX ADAPTER 
Heath Coin pany, Benton Harbor, 

Michigan has added a multiplex adapt- 
er to its line of audio and high -fidelity 
equipment in kit form. 

The MX -1 allows owners of FM 
radios and tuners to enjoy multiplex 
FM stereo broadcasts. The adapter kit 
is designed to receive multiplex stereo 
programs transmitted in accordance 
with the Crosby system of stereo broad - 
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casting. Among the features of the 
new unit are a self- contained power 
supply, stereo dimension control, chan- 
nel balance control, function selector 
Twitch, phase -reversal switch, inputs 
.'nr FM (main channel) and multiplex 
1,3lb- channel), and cathode -follower 

II' puts for both channels. 
The function switch on the adapter 
ov:dcs for stereo, main channel, or 

multiplex channel modes of operation. 
AUDIO CATALOGUES 

HI -FI GLOSSARY 
Minnesota Mining and Manufactur- 

ing Company has re- issued a revised 
glossary of high -fidelity and tape - 
recording terms in response to popular 
Jemand. 

Called "99 Tape Recording Terms," 
the glossary is free upon request to 
Dept. E9 -520 of the company at 900 
Bush Avenue, St. Paul, Minn. 

Numerous words added to the Eng- 
lish language as a result of magnetic 
tape's widespread acceptance through- 
out the recording industry prompted 
the compilation of the glossary. The 
concise, easy -to- understand definitions 
apply to recording tape as well as to 
tape recorders and hi -fi in general. 

SPEAKER ENCLOSURE PLANS 
Audax. Inc., 38 -19 108th Street, Cor- 

ona 68, N. Y. is currently offering a 12- 
page booklet entitled "How to Build 
Your Own Audax Parafiez Speaker 
System" for 25 cents in coin. 

This detailed booklet, profusely il- 
lustrated, contains plans for six speak- 
er enclosures. Included in the booklet 
are full descriptions and specifications 
on the company's entire line of com- 
ponent speakers and speaker systems. 

Orders for the booklet and payment 
should be sent direct to Department 37 
of the company at the Corona address. 

NEEDLE WALL CHART 
Duotone Company of Keyport, N. J. 

has announced publication of its 1960 
Replacement Wall Chart. 

This new chart is a little over 20 
inches wide and 31 inches deep and lists 
over 700 needles for both mono and 
stereo- osmium, sapphire, and dia- 
mond -with cross -reference informa- 
tion on cartridges and record speeds. 
There is a clear -cut illustration of each 
type of needle for quick visual identifi- 
cation. 

Brand names of phono cartridges 
with model numbers are listed alpha- 
betically in one column; record speeds 
in the next; then Duotone replacements 
follow, column by column, according to 
type. The chart is organized so that 
nstomers as well as the dealer may 
r the information. .rte.. 

'tgrch, 1960 

It's the Thorens TD- 134 -one hi -fi bar- 
gain that's really a bargain. 

Buy a Thorens TD -134, and you get 
the matchless Swiss -precision crafts- 
manship that make the superb Thorens 
TD -124 turntable the talk of hi -fi circles, 
here and abroad. Your dealer invites you 
to examine the mirror -finished, precision 
machining that contributes so much to 
the smooth -running, low- rumble charac- 
teristics of all TD- series turntables. 

You save with an integral, built -in, 
high -performance tone -arm that has 

TD -134, $59.95 net. Optional base, $6.00 

tracking ability and distortion charac- 
teristics to equal those of much more 
costly separate arms. 

Last but not least, TD -134, like all the 
TD family of fine turntables, is backed 
by the Thorens one -year guarantee .. . 

a feature that gives you confidence in 
your decision to buy any Thorens turn- 
table. 

See the TD -134 at your franchised 
Thorens dealer's today, and, while you're 
there, get acquainted with all the fabu- 
lous TD turntables. You won't regret it. 

0.4 

Guaranteed for one full year. 
Sold only through carefully selected franchised dealers. 

THOS SWISS MADE PRODUCTS 
HI.FI COMPONENTS . LIGHTERS 
SPR INGPJWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 
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How far can you go in electronics... 
Two years ago, Field Engineer William G. Miles was 
asked to outline his thinking on how far he could go in 
electronics at IBM ... without a degree. Now, he re- 
views the progress he's since made. His present posi- 
tion: Group Manager, responsible for keeping one of 
America's largest electronic computers in top operating 
condition. Here's his story. 

HURDLING THE DEGREE BARRIER. "A few years ago." recalls 
Bill Miles, "I felt that I'd gone about as far as a technician could 
without a degree. I just couldn't hurdle that education barrier. 
Now, thanks to IBM, I have a solid electronics education. I'm a 
Group Manager on the SAGE project, responsible for 20 field 

engineers. My future looks brighter than it ever did. I don't 
know of another company where a technician can go farther or 
receive more recognition, without a degree, than at IBM." 

UTILIZING HIS NAVAL TRAINING. Bill Miles spent three years 
as a Naval Aviation Radar Technician. After discharge from 

service, he worked as a TV serviceman, at the same time pursuing 
an engineering education at night. "I knew there were good career 
opportunities around somewhere, but I couldn't find them." Bill 

Miles says. "I investigated several big companies. They were im- 

pressed with my ability, but my lack of a degree kept me from the 
kind of a career I wanted. Then I answered an ad similar to this." 

EXTENSIVE ELECTRONICS SCHOOLING. In May. 1955, he joined 

IBM and began an extended training course. "The teaching was 

as technically advanced as I could ask for. Each day. I gained 
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a deeper knowledge of electronics and added to my professional 
stature. IBM shows real interest in you as an individual: what 
your goals are. what plans you've made to reach your goals. 

how the company can help speed you toward them or even 
higher goals." 

ASSIGNED TO SAGE SITE.After his training. Bill Miles was as- 

signed to a SAGE site. SAGE is an important link in America's 
air defense. and the heart of SAGE is a real -time computer made 

by IBM. The SAGE computer analyzes radar data with uncanny 
accuracy, checks it against available air traffic information. and 
presents visual displays to assist the Air Force in identifying 
flying objects as friend or foe. 

UPGRADING TECHNICIANS. "The job of IBM field engineers is 

to keep SAGE computers running," he explains. "This involves 

maintaining, testing, and checking computer units. It means 
anticipating trouble before it occurs. The work turned out to 
be exactly what I was looking for. I had a chance to do work 

ordinarily done by graduate engineers ... work usually denied 
to men without a degree. Of all the companies I know. IBM 

appears to be one of the few which upgrades technicians to levels 

of engineering responsibility ... levels dictated not by your formal 

education but by your native talents." 

MANY EDUCATIONAL OPPORTUNITIES. "SAGE field engineers 

have many opportunities for education beyond the 'basic' train- 
ing. which lasts 20 weeks." says Bill Miles. "After a year or two 

in the field, they may be selected for further training to learn 

how the complete SAGE electronic computer system works. To 
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Without a degree? 
keep up with the most advanced electronic developments. they 
may also attend classes during working hours." 
RAPID ADVANCE TO GROUP MANAGER. In his four years with 
IBM. Bill Miles has received several promotions. He is now 
Group Manager at a SAGE site. "My advancement is an example 
of IBM's policy of promoting from within." he says. The com- 
pany is quick to recognize a man's contributions and quick to 
reward him. This means lots of opportunities for new men who 
show potential for advancement along clearly defined routes - 
both in the technical and managerial areas. There are no limits 
set on your future. Everything IBM has ever promised about 
advancement in field engineering, I've seen happen- either to me 
or to someone I know." 

If you have a minimum of 3 years' technical schooling after 
high school -or equivalent experience -you may be eligible for 
20 weeks' training as a Computer Units Field Engineer. Starting 
salaries are based on your education and experience. While train- 
ing you will also receive a living allowance. 

From then on, you can go as far as your abilities and ambition 
will take you. And, as you may already know, at IBM you receive 
company -paid benefits that set standards for industry today. 

WRITE TODAY TO: Mr. N. H. Heyer 
Dept. 6500 
Federal Systems Division 
IBM Corp., Kingston, N. Y. 

You'll receive a prompt reply. Personal interviews arranged in all 
areas at the United States. 

March, 1960 

bill Miles reviews two -year -old article about his IBM career. 

Discussing counseling methods 
with personnel management. 

Demonstrating how SAGE 
operating console works. 

INTERNATIONAL BUSINESS MACHINES CORPORATION 
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A Practical 
Transistor Tester 

By ROY A. McCARTHY, K6EAW 

A relatively simple unit checks current gain and 

collector -base leakage without auxiliary equipment. 

IN COMMON with most persons who 
come in contact with transistors on 
a regular basis, the author has long 

desired a practical instrument which 
would be handy for obtaining relatively 
definite data on a transistor's basic 
parameters. By "practical" in this case 
is meant a small, self- contained unit 
which would not require external sig- 
nal generators or indicators (Fig. 1). 

The information most often needed 
is the collector -to -base leakage, I,o, and 
grounded- emitter current gain, beta or 
hre. The basic circuits for measuring 
I,o directly and current gain, hrc, are 
really quite simple; the parts required 
can generally be found in a good 
"scrounge box." The meter can be ob- 
tained surplus, if it is necessary to buy 
one for this project. In order to keep 
the unit self- contained, the author sug- 
gests that your multimeter's basic 
meter not be used as the indicator. Be- 
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sides it might take a beating with 
shorted transistors, although protec- 
tive resistors are used on all measure- 
ments. 

It may be noted that the scale is cali- 
brated direct in Iro and beta, rather 
than being marked "Good- Bad." This 
has its advantages. For instance, if, on 
occasion, someone asks you to check a 
transistor for him you can say, "Well, 
it has an I,o of so many microamperes 
and a d.c. gain of so much." In other 
words, you are off the hook with re- 
spect to deciding whether it's good or 
bad. You give him the facts and he 
decides. After all, a transistor that is 
good for use in one circuit may be a 
poor choice for another. 

The complete schematic appears in 
Fig. 2. In Fig. 3 the simplified partial 
schematics show the operation of the 
circuit under various conditions at the 
individual positions for measuring ¡co 

Fig. I. The finished unit was mounted in a small, wooden box. Note calibra- 
tion of the meter scales to provide direct rather than relative gain readings. 

and beta of p -n -p transistors and for 
checking diodes. For n -p -n transistors, 
the battery and meter are simply re- 
versed automatically by the switch 
position. 

As an example, suppose we had a 
p -n -p transistor with an Iro at room 
temperature of 6 microamperes. This 
reading would be taken with S, open 
(Fig. 3A). On the 100 pa. range this 
would be shown as 3 divisions of de- 
flection in the first test, since meters 
are usually marked off in 50 divisions 
full -scale. After taking this reading, 
the bias switch (S,) is then closed and 
the bias potentiometer (R,) is adjusted 
to give an additional 4 microamperes, 
for a total reading of 10 microamperes 
on the meter. Then we switch to the 
beta position on S. and the beta sche- 
matic (Fig. 3B). Since we still have 
the 10 microamperes flowing through 
the base -to- emitter junction, this cur- 
rent is multiplied by transistor action 
to give us an indication of the d.c. cur- 
rent gain. A 2- milliampere scale allows 
testing up to a beta of 200. For transis- 
tors with an 1, o greater than 10 micro- 
amperes, we simply use the bias adjust- 
ment to set up a leakage of 20 micro- 
amperes and divide the reading on the 
beta scale by a factor of two. 

As shown, the circuit will test popu- 
lar, low -power p -n -p or n -p -n transis- 
tors intended for r.f. or audio use. As 
an extra feature, a reversing switch, 
S., inverts the transistor for a quick 
measurement of its reverse character- 
istics for use in low -level switching cir- 
cuits; that is, the collector and emitter 
connections may be interchanged. This 
is also handy for reversing the transis- 
tor without removing it from the 
socket, if you happen to have plugged it 
in backwards, as may be the case with 
the triangular JEDEC bases. To meas- 
ure the current gain of an inverted 
transistor, in which the gain probably 
will be from 2 to 20, the bias is set up 
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for 100 microamperes and the beta 
scale reading divided by 10. 

In addition to testing transistors, 
the unit also checks diodes for shorts 
or burnout or excessive leakage. For 
these tests, clip leads are attached to 
the diode under suspicion from J, and 
J. and the tester is used as a simple 
ohmmeter with built -in reversing fea- 
ture. The 1,0 scale is used for the di- 
rect reading of reverse leakage of the 
diode (Fig. 3C), and an uncalibrated 
10 -ma. range is used to give an indica- 
tion of forward conduction (Fig. 3D). 
The diode circuitry can, of course, be 
used to test the individual diode sec- 
tions of power transistors to obtain 
some information on their condition, 
but generally in- circuit testing is pre- 
ferred for higher -powered units. 

Naturally, various sources of error 
may be present in a simple instrument 
such as this: for instance, d.c. current 
gain may not truly reflect small -signal 
a.c. gain. Also the current -limiting re- 
sistors involve voltage drops that alter 
measurements. However, these factors 
do not detract from the practical use- 
fulness of the instrument. A glance at 
the spread of values on the data sheet 
for almost any type of transistor will 
show that only relatively accurate data 
is all that is necessary. 

Construction and layout will depend 
on the individual's preference and the 
particular size of the components used. 
The author built his tester in a small 
wooden box. Wiring was simple and 
point -to- point. The aluminum front 
panel was marked with decals and the 
panel and box treated with a few thin 
coats of plastic spray. The meter scale 
was removed from the meter. the nu- 

R :) will have to be determined for the 
particular meter used and are there- 
fore given only as a guide. Five per- 
cent tolerance resistors should be used 
if available. Before calculating the 
shunt resistor values, it is necessary to 
determine the internal resistance of the 
meter. There are two convenient ways 
to do this. If a calibrated low- imped- 
ance millivolt source is available, the 
meter simply can be driven to full scale 
and the internal resistance calculated 
by Ohm's Law. 

Alternatively, the meter can be con- 
nected in series with a battery and a 
rheostat (or other d.c. variable -voltage 
source), and again the current is ad- 
justed for full scale. Then a separate 
potentiometer is connected across the 
meter. The latter is adjusted so that 
the meter reading is brought down to 
half scale. At this point the in- circuit 
resistance of the potentiometer is equal 
to meter resistance. The portion of the 
potentiometer that is in the circuit can 
now be measured directly on a resist- 
ance bridge or with an accurate ohm- 
meter. 

Shunt resistors needed (R. and R :) 
may then be determined by relatively 
simple calculation. To determine the 
value of the shunt needed for a 2- milli- 
ampere full -scale reading, divide the 
meter resistance by 19. The value 
shown on the parts list, for a meter 
resistance of about 815 ohms, is 43 
ohms for Re. The figure of 19 is arrived 
at as follows: The meter itself reads 
100 microamperes full scale. If we 
wish to get a full -scale reading with 2 
milliamperes (2000 microamperes), the 
shunt resistor must absorb 1900 micro- 
amperes. Since the shunt must pass 19 

Rear view of front panel, removed from box, with battery holder swung to 
one side to expose parts. The layout is fairly simple and uncluttered. 

merals were erased, and new figures 
were hand -printed with ordinary black 
ink. Perhaps India ink would have 
been preferable. (A bit of talcum pow- 
der lightly dusted on the scale helps to 
ink in the lettering without smearing!) 
The author used an "in- line" transis- 
tor socket, since the new multi -purpose 
sockets were not available. Phone tip 
jacks served as connectors to the diode - 
testing circuit. 

Values of the meter shunts (Re and 
March. 1960 
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Rs-5 megoh.n po (Bias) 
R:- 56.000 ohm. '/ e'. res. 
Rs -6200 ohm. "2 W. res. 
Rs- 61,000 ohm, I/= w. res. 
R;-620 ohm, !;Z w. res. 
8, -Meter shunt (approximately 43 ohms, see 

text) 
R: -Meter shunt (approximately 8.2 ohms, see 

text) 
Ss- S.p.s.t. toggle switch 
Ss- D.p.d.t. slide switch 
Sr-3 -pole. 6- position rotary switch 
Mr-100 ga. meter 
SOr-Tran sistor socket (see text) 
!s. Js -Phone tip jack 
8r-6 -volt battery (lour 1.5 yob penlight cells 

in series) 

sib 

Fig. 2. Switching permits fest versa- 
tility with a battery and output meter. 

times as much current as the meter, 
the shunt resistor must be 1 /19th the 
value of meter resistance R 

Determination of the value needed 
for R, is similar. To get a full -scale 
reading on the meter with 10 ma. (10,- 
000 microamperes) applied, the shunt 
must absorb 9900 µa. while 100 µa. is 
passed to the meter. This is a 99:1 
ratio. Thus the resistance of the shunt 
must be 1 /99th that of the meter, and 
R,,. is divided by 99. For the meter 
whose resistance is 815 ohms, R: there- 
fore becomes 8.2 ohms. 

With a little experience in using it, 
the completed tester becomes a very 
simple unit to operate. 3^ 

Fig. 3. Partial schematics show test circuits for (A) leakage curren' and (B) 
gain. Reverse (C) and forward (D) diode characteristics can also be checked. 

56K 56 

A D 
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FREE 
A 

BOOKLET 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. EW -360, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin _S.113 

Please send FREE Your Career" booklet 
I'm interested in Electronics Radio-TV 

Computers Electrical Engineering; 
Cl Mechanical Engineering 

(PLEASE PRINT) 

Name . __....._..__.___._........_.Age 

Address 

City __._...Zone. ._State..._... 
I'm eligible for veterans ed uca t ion benefit. 

Discharge date _. 
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Transistor Radio Circuits 
Part 5. Covers the push -pull audio output stage and 
transistors as replacements for standard vibrators. 

for each particular model, a typical fig- 
ure being about 100 ma. for class AB 
operation. 

The audio signal from the previous 
stage is coupled into the output stage 
through input transformer T.. which 
has an impedance step -down for proper 
matching between stages. As the base 
of one transistor is driven positive the 
other base is driven in a negative direc- 
tion. The base that is driven negative 
has increased forward bias and a re- 
sulting surge of collector current is 
produced. The base that is driven posi- 
tive receives a decrease in forward bias 
and the collector current of that tran- 
sistor greatly decreases. In fact, de- 
pending on the amplitude of the input 
signal, the collector current is com- 
pletely cut off during part of this half 
cycle when the signal cancels all for- 
ward bias and sends the base -emitter 
diode into a reverse bias condition. 

On the other half cycle of the audio 
signal. the operation is reversed and 
the transistor that was sent into cut- 
off will now be driven forward and 
produce a strong surge of collector cur- 
rent while the other transistor will be 
driven into cut -off. This is typical of 
class AB operation where collector cur- 
rent of a transistor is shut oll for part 
of each half cycle while the other 
transistor conducts. This results in 
push -pull operation similar to the 
conventional vacuum -tube push -pull 
circuit. 

The 2N173 transistors in this circuit 
are bolted to the chassis to dissipate 
collector heat. However, since the 
transistor case is connected to the col- 
lector element internally, the two tran- 
sistors cannot be mounted on the same 
chassis without insulation for this 
would completely short out the out- 
put transformer primary winding. A 
thin mica insulator is used between 
each transistor case and chassis and 
this provides electrical insulation but 
still allows heat to be transferred to 
the chassis. The .3 -ohm emitter re- 
sistor's also help to stabilize collector 
current and prevent thermal runaway. 

In addition, a thermistor may be 
used to stabilize current. This device, 
Nvhich is usually found mounted on the 
chassis close to the transistor. varies 
in resistance as the temperature 
changes. In Fig. 9, a thermistor is con- 
nected across the 4.7 -ohm and 39 -ohm 
base voltage- divider resistors and 
changes the base -emitter voltage to 
compensate for temperature increases 
which would otherwise cause increased 
collector current. 

Vibrator Circuit 
Transistors can he used in a special 

circuit to produce a square -wave out- 
put to replace the standard vibrator in 
automobile radios. This is especially 

Eu rros's Non-;: TI, is material on Tran- 
sistor circuits. appearing here and in sub - 
veynrnl Wore. is bring reproduced with 
the hind permission of the Delco Radio 
I riv lslon of tleneral Motors Corporation. 
.1 Ilhaugh origin ill!/ prepared and dis - 
tributed Io those servicing Delco auto 
radin receivers. remelt 01 the in format inn 
is ',1.s ',Mont "lac t other types of Ii'an- 
..iae ;-,d we believe il worth - 
,Ilan to rhis material to our 

r rade v. 

P -P Audio Output Stage 

Fig. 9 shows two 2N173 power 
transistors in a push -pull class AB 
amplifier circuit. The transistors are 
connected in a common- emitter ar- 
rangement which takes advantage of 
the tremendous power gain potential 
of the units. 

The emitter -base circuits of each of 
these transistors are biased in the for- 
ward direction by the action of the 
positive 12 volts being applied directly 
to the two emitters. A voltage- divider 
network, inserted between the 12 -volt 
line and ground. consists of a 4.7 -ohm 
resistor, a 39 -ohm resistor, and a 150 - 
ohm resistor. The hase of each transis- 
tor is connected back to its emitter 
through one half of the input trans- 
former IT:) secondary winding and the 
4.7 -ohm resistor. Current flow through 
the 4.7 -ohm resistor produces a voltage 
drop across the resistor which is ap- 
plied to the base elements of each tran- 
sistor. Thus the base elements are 
kept about .2 volt less positive than 
the emitters for forward bias. The 
collector of each transistor is con- 
nected to ground through one half of 

few ow 
ftereasw 

Fig. 9. Two 2Nf73 power units used in 
a push-pull class AB amplifier circuit. 

the primary winding of output trans- 
former, Tr,. The collectors are negative 
with respect to the emitters by almost 
12 volts. producing a strong negative 
field at the collector for good attrac- 
tion of emitter holes. 

By inserting a milliammeter in series 
with the center -tap lead of the output 
transformer. the amount of total col- 
lector current may be read. This may 
be changed by varying the ground re- 
turn resistance for the base voltage di- 
vider and a potentiometer is sometimes 
provided for this purpose. The proper 
point for setting the static collector 
current is specified in the service data 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


useful where the receiver is designed 
to use standar:l tubes in some stages 
and "B +" volta, ̂,e is required for them. 

A relaxation, or blocking, os2illator 
is shown in Fig. 10. It employs two 
2N174 p -n -p transistors. The circuit 
oscillates at a frequency of 20,000 cps 
which is atop the audio rang., so that 
no hum or buzz can be heard. The 
frequency of oscillation is determined 
by the inductance of the transformer 
primary. As one transistor conducts 
through L,, the other is cut off. Then, 
after the collector current of the con- 

as',. 

Fig. 10. Transistors in lieu of vibrator. 

ducting transistor reaches saturation, 
the field collapses, inducing a voltage 
in the opposite direction in induction 
winding L_ and driving the other tran- 
sistor into conduction and the first one 
into cut -off. Since the second transis- 
tor conducts in the opposite direction 
through L,, a square wave is produced. 
Through voltage step -up winding L,, 
the voltage is increased to 200 or 250 
volts a.c., then rectified by the 12X4 
tube. After suitable filtering, a d.c. 
"B +" voltage is available. 

The a.c. voltage can be measured 
across winding L,. If not present, it is 
very probable that the 2N174 transis- 
tors are not oscillating. This can be 
caused by circuit troubles in the oscil- 
lator, such as a defective 2N174 tran- 
sistor or power transformer or by ex- 
cessive loading of the circuit caused 
by a short in the "B +" line of the 
recv'i\ r Concluded next month) 

TVI FROM PHILCO FM 
By DAVID T. GEISER 

SEVERE Channel -6 interference can be 
caused by oscillator radiation of Phil - 

co 49 -1606 and 49 -1607 c bination 
consoles when used in the FM function. 
In one known case, more than 50 TV 
sets were affected. Filtering and shield- 
ing techniques proved ineffective. How- 
ever, by removing the rear plate of the 
FM oscillator's variable capacitor, the 
oscillator trimmer could be re- adjusted 
so that tracking was 9.1 me. above sta- 
tion frequency instead of below it (9.1 
Inc. is the id. used in this design). 
Squeezing the oscillator coil together 
slightly restored reasonable tracking 
and dial calibration. A slight drop in 
sensitivity could be measured, but this 
was not noticed even in recel of 
weak FM stations. However, this cure 
is not recommended if local airport eonununications involve frequencies 
about 17 or 19 me. above desired FM 
stations, as interference to F11 nuty re- sult. 
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2 Great New Stereo Kits 
by A la P P O 

A true 40 -watt Stereo Preamp -Amplifier -so flexible it's the last amplifier 
you'll ever have to buy ... and a super- sensitive AM /FM Stereo Tuner ... 
both masterpieces of design, performance and appearance... both available 
in kit form (with simplified giant -size wiring diagrams and easy -to- follow 
step -by -step assembly instructions) ... or factory -wired...and both crafted 
by PACO, the Kit Division of PRECISION Apparatus Co., Inc., world -famous 
manufacturers of electronic test equipment for over a quarter of a century. 

THE SA -40 STEREO PREA MP- AMPLIFIER 

STEADY -STATE POWER OUTPUT - 
20 watts per channel (40 watts total) 

MUSIC WAVEFORM POWER OUTPJT - 
25 watts per channel (50 watts total) 

PEAK POWER OUTPUT - 
40 watts per channel (80 watts total) 

RESPONSE - 30 cps to 90 Kc, ±1.0 db 
HARMONIC DISTORTION - 

less than 0.5% at 20 watts per channel output 
14 PANEL CONTROLS - Including dual bass and treble 

controls and switches for additional speakers 
14 INPUTS - incl. 3 dual high level 8 4 dual low level 
OUTPUTS -Inc(. dual tape and separate preamp output 
HUM AND NOISE LEVEL - 

80 db below rated output (high level input) 
SPEAKER CONNECTIONS - (Dual) 4, 8, 16 and 32 ohms 
DAMPING FACTOR - 22 
RUMBLE FILTER - 6 db per octave below 50 cps 
GOLO AND SATIN HOODED CASE - 

with panel illumination and satin gold panel 

MODEL SA -40 -Kit, complete with case $1995 
Net Price: 

MODEL SA40W- Factory wired, complete with case. 
Net Price: $129.95 

THE ST -45 AMi FM STEREO TUNER 

FM: 
SENSITIVITY - 2 microvolts for 30 db quieting 
HARMONIC DISTORTION - less than 1% 
DUAL LIMITERS, FOSTER -SEELEY DISCRIMINATOR 
SEPARATE PILOT -INDICATED AFC - (push- button) 
AM: 
TUNED RF STAGE - low- distortion diode detector 
10 Kc WHISTLE FILTER 
ROTATABLE BUILT-IN FERRITE ANTENNA 
GENERAL: 
PROVISION FOR AM -FM SIMULCAST STEREO - 

or separate AM and FM Broadcast reception 
INDEPENDENT AM AND FM TUNERS 
CATHODE FOLLOWER OUTPUTS - on both AM and FM 
EM -84 TUNING INDICATOR - for both AM and FM 
PROVISION FOR MULTIPLEX ADAPTER 

AVAILABLE 3 WAYS 
MODEL ST -45 -Kit, with factory -prealigned $8495 
transformers, complete with case.. Net Price: 
MODEL ST- 45PÁ- Semi -Kit, with both FM and AM tuner 
sections factory-wired and completely pre -aligned and 
calibrated for hairline sensitivity, complete with case. 

Net Price: $99.95 
MODEL ST -45W- Factory -wired, aligned, calibrated and 
assembled, complete with case.. Net Price: $134.95 

Complete your Sterco or Monophonic System with the new 

P A a O 
COUNTERPART SPEAKER SYSTEM 

A compact, wide -range. 2 -way speaker system having unusu- 
ally smooth response... with cross-over network and acoustic 
balance control ... in semi -kit form ... at a surprisingly 
moderate price. Assembles in less than 1 hour ... comple- 
ments any high fidelity system. 

MODEL L2 -U, Kit, unfinished 
MODEL 1.2 -F, Kit, walnut finish 

Available at leading electronic parts distributors 
and wherever good sound is sold 

For complete in formation write to: 
ELECTRONICS CO., INC., 70-31 84th Street, Glendale 27, L. I., N. Y. 

Kit Division of PRECISION Apparato:. Company, Inc. 
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..Build the Best 
Portable.. 

6- TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 

Easy creative fun to build . . a lifetime of 
big -set entertainment wherever you go . 

designed so that even the novice can build it 
& obtain a handsome professional assembly 
& outstanding performance. American -made 
modern super -heterodyne all -transistor cir- 
cuitry, plus finest quality parts throughout, 
assure you of highest durability & stability. 

high sensitivity & selectivity big -set 
volume & tone quality with 4" x 6" PM speaker 
& 250 mw push -pull audio output stage 
built -in Ferrite rod antenna for good reception 
in any location pre -aligned RF & IF trans- 
formers planetary vernier tuning (7:1 reduc- 
tion) for easy station selection & tuning 
high- impedance earphone jack for private 
listening; eliminates drain of output stage 
when using earphone attractive tan leath- 
erette case, retractable handle compact: 
81/2" w, 41/2" h, 21/2' d. Only 3 lbs. 

Build the BEST BUYS in 

"HAM" gear.. EICU 

90 -WATT CW TRANSMITTER' #720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 
TRONICS. Well designed" - ELECTRONICS 

WORLD. 80 thru 10 meters with one -knob band - 
switching. Full "clean" 90W input. 65W ex- 
ternal plate mod. Matches loads 50 to 1000 
ohms. May be used as basic exciter unit. TVI 
shielded. Tubes: 6146, 6CL6, 2 -6AO5. GZ34. 
Attractive "living room" low -silhouette design. 
15" w, 5" h, 9" d. 

UNIVERSAL 
MODULATOR - 

DRIVER #730 
Kit $49.95 
Wired $79.95 
Cover E -5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having r.f. inputs up to 100W. 
Unique over -modulation Indicator. Output 
transformer matches 500- 10.000 ohms. Low - 
level speech clipping & filtering. Inputs for 
xtal or dynamic mikes, phone patch, etc. 7 

tubes. 6" h. 14" w. 8" d. 

GRID DIP METER e 
Klt $29.95 
Wired $49.95 #710 
Includes complete set of coils for 
full band coverage. 400 kc -230 me in 

e 8 overlapping ranges. 500 ua meter. 
Plug-in coils are pre-wound, pre -calibrated to 
0.5% accuracy. Transformer -operated power 

= supply. 24x" h, 2'," w, 67e" I. 

ti Compare -fudge for yourself -at your neigh- ' borhood FICO distributor. For free catalog 
on 65 models of EICO test instruments, hi -fi 
8e "ham" gear, fill out coupon on Page 36 

17E/COL; 
1)-0p N 81.1. INUCEN/ 
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By 

BERT WHYTE 

CERTIFIED 
RECORD REVUE 

LSST month I related to you some of the 
ills that have been besetting the stereo in- 

dustry. Now the Christmas season is over 
and it is possible to more accurately assess 
what the stereo picture is like at present. It 
can be said at once that although stereo made 
some gains percentage -wise, there was not the 
anticipated landsli..e. And rather than re- 
solve ite'f into any sort of a pattern. the 
stereo sales picture is more confusing than 
ever. 

The package manufacturers took a real 
beating in several areas. For the most part. 
the larger console -type units selling in the 
$400 to $500 range simply did not move. 
Evidently most prospective buyers felt that 
while there were undeniable attractions from 
the cabinetry and decor angle. the stereo 
sound quality offered was only marginally. if 
at all better, than stereo units in the S200- 
S300 class. 

The really cheap stereo units selling up to 
:4125. never reached the anticipated volume. 
Here it would seem that so little was offered 
in stereo quality that many people simply 
dismissed the whole thing as a gimmick. 

The largest percentage of units sold was in 
the $150 to $300 class. Evidently there are 
the beginnings of modest stereo quality in 
this range. which enough people can appre- 
ciate to the extent that they are willing to 
"take a fling" and "go stereo" without in- 
vesting a great deal of money. 

To round out the package sales. it was re- 
ported that the highest priced units. S600 and 
up. were enjoying brisk sales. These are the 
always- to -be- expected "prestige" sales which, 
unfortunately for the package people. consti- 
tute a very small portion of their market. 

The components people enjoyed a steadier 
market. but here, too, there were odd stratifi- 
cations in the types of units sold. Kit stereo 
sold well, but the very lowest price assembled 
units were off. In the medium -price field. 
especially in the case of integrated stereo pre- 
amplifiers and the complete tuner, preamp and 
amplifier units. some manufacturers sold all 
they could make and others met more sales 

resistance than had been anticipated. This is 

to be expected in this, the most hotly com- 
petitive of any components. And those manu- 
facturers which sell the very top components 
enjoyed a market in which their products 
were always in short supply. 

In spite of this generally good components 
market there were some rather shocking 
events that occasioned a good deal of heavy 
thinking and soul- searching. In Chicago. the 
last major dealer for components in the down - 
town "Loop" area. Lyon and Healy music 
store, gave up the battle and surrendered to 
the package boys! The consternation here 

was somewhat softened by the fact that this 
is a "class" store and a lot of their "package" 
sales are of the Fisher-Ampex variety. 

More shocking is the case of Newark 
Radio. also in the downtown Chicago area. 
This is one of the oldest and most respected 
radio parts and supply houses in the Midwest 
-pioneers in the sale of high -fidelity com- 
ponents to the public. They always had 
a well- manned demonstration facility com- 
plete with comparator switchboard, etc. When 
stereo came along it was just a natural transi- 
tion for them and their sales efforts continued. 
Now Newark has given up on the direct sale 
of components. \\'hat is the reason? Well, 
it seems there is a choice of reasons, ranging 
from the fact that it became increasingly 
difficult to combat the mass discounting that 
was rife in their area. and yet maintain some 
reasonable standards of service, and that un- 
der these circumstances it was impossible to 
sell stereo to a confused public that needed 
more education than time and profits would 
permit. Whatever the actual reasons, the 
withdrawal of an audio components dealer 
as old and wise in the field as Newark is in- 
deed the reason for a lot of head -shaking. 

I have reported in times past on the basic 
evils of discounting as applied to high fidelity 
and in stereo these evils are compounded. 
Stereo is still obviously quite confusing to a 

great many people. It takes time and patience 
and good honest demonstration. In other 
words stereo must be sold. in the fullest sense 

of the word. Now this customer can't be 

sold properly at discount prices. there simply 
isn't enough I,rofit incentive. And so the 
responsibility of avoiding such loss of outlets 
and sales belongs to the manufacturer and 
his associations. It is they who must ulti- 
mately police their retailers regarding dis- 
counting and they who must undertake some 

form of educational program to explain stereo 
to the public. As this column has warned and 
reiterated ... the package manufacturers are 
formidable foes. not to be lightly dismissed. 
If stereo is to grow and become as it must. 
ultimately. the major source of musical en- 

joyment. it is up to the components boys to 
show the way. just as they did in the hi-fi 
era. There is no reason why the components 
industry should not continue to expand. espe- 

cially if the lessons of the Chicago story are 

well learned and proper remedial measures 

are taken to make certain that this does not 
happen again. 

BRAH.11 S 
SYMPHONY #4 

l'hilha 'a Orchestra conducted by 
Otto Klemperer. Angel Stereo S35546. 
l'riee $5.98. 

This is one of Klemperer's readings which 
lend strength and luster to his reputation 
which, on some recent recordings, has shown 
a tendency to tarnish. Here is a dedicated 
performance. that throbs with vitality and 
yet has exalted moments rarely heard on rec- 
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orde, or in concert for that matter. He is 
somewhat deliberate in the way he shapes his 
phrases, but this suggestion of mannerism 
vanishes with the noble sonorities he derives 
from this molding. 

His style of performance is matched in this 
MS style stereo recording ... in other words 
this is the striving for a "concert- hall" sound 
-a full, rounded sort of sound which you 
might encounter in the 20th row or so. 
Smooth to be sure, with the typical good 
middle of this technique, but perhaps a little 
lacking in the type of directionality favored 
by Americans. This also affects orchestral de- 
tail which, while not altogether diffuse, is 
considerably less than on most recordings. 

SCHUBERT 
SYMPHONY #9 IN C 

Boston Symphony Orchestra c 'acted 
by Charles Munch. Victor Stereo ESC 
2344. Price $5.95. 

It might be thought that Munch would 
give a very lyrical reading to the Schubert 
9th, but surprisingly, the result is just the 
opposite. He takes a very forceful. spirited 
view of the work, whipping up the climaxes 
quite unlike any other reading that I have 
ever heard. An oblique approach to be sure 
and for the purist not to be compared with 
the Krips or Szell versions. 

The big attraction here is the sound, which 
is some of the finest stereo I have heard from 
Victor. The Boston Symphony is miked just 
right, with superb orchestral detail and in- 
strumental separation, a good directional feel- 
ing and the Symphony Hall acoustics afford- 
ing an unusual degree of depth perspective. 

TCHAIKOVSKY 
SYMPHONY #6 

Vienna State Opera Orchestra conducted 
by Vladimir Golschmann. Vanguard 
Stereo demo SRV1125D. Price $2.98. 

This is another in Vanguard's excellent se- 
ries of demo stereos. This is a maiden effort 
with newly acquired Golschmann and it turns 
out to be very good indeed. Golschmann 
gives this a noble reading with moments of 
great passion and, at the same time, imbues 
the over -all score with a brooding sort of 
quality that is, at times, most intense. The 
recording is top notch stereo of immense 
power. The sense of depth is particularly 
notable, as is the fine directionality and def- 
inition afforded by the good instrumental sep- 
aration. At regular price it would be a good 
buy . . . at $2.98, it's a real bargain. 

RAVEL 
DAPHNIS AND CHLOE (C 'oleic) 

London Symphony Orchestra and (lo- 
rus of Royal Opera (Louse, (:orcnt Cur. 
den conducted by Pierre Monteux. Lon- 
don Stereo CS5147. Price $5.95. 

Herewith Papa Pierre's debut on the Lon- 
don label (Via their new tic -up with RC.d ) 
and an auspicious one. As you might expect 
from his long association with this music, this 
is a superlative performance, although rather 
surprisingly less passionate and intense than 
one would believe possible with Monteux. 
This is a very cleanly delineated reading, with 
expressive phrasing and dynamics richly de- 
tailed yet with a beautifully modulated flow- 
ing line of supremely lovely music. 

Monteux has a flair for extracting the 
best that is in the London players and here 
he takes them to new heights. This is top 
drawer music -making on a par with any 
orchestra in the world. The sound, in general, 
is good but unfortunately is also of the new 
London type, which I find to be at too low an 
over -all level and thus dynamics which are 
out of proportion to the scale of this level. 
The score does call for some very soft pianis- 
simo, but here it is so far down that surface 
noise masks it to a degree. Otherwise all is 
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taw odle 

wet% DYNAKIT 

. 
PAS -2 $59.95 kit $99.95 assembled 

ryax leptawv 
vela laue tle BEST 
The new Dynakit Stereophonic Preamplifier 
has all the quality features which you require 
for the finest high fidelity reproduction. This 
handsomely styled control unit is a model of 
classical quality and contemporary simplicity. 

BEST IN EVERY WAY 
In either kit or wired forn-, the new 
Dynakit Stereo Preamp represents 
both the finest quality and the finest 
value available. It utilizes the basic 
circuitry of the famous Dynakit 
monophonic preamplifier without 
compromise of quality. This circuit 
has the lowest possible distortion, 
an absolute minimum of hum and 
noise, superior transient response, 
and every other attribute which can 
contribute to natural, satisfying 
sound quality. 
Dynakit's basic philosophy of sim- 
plicity of layout and control action, 
along with impeccable performance, 
is well exemplified in the design. 
Every useful function is incorpo- 
rated, but the operation of the unit 
is not complex since the controls are 
arranged and identified in a func- 
tional manner. Operation of con- 
trols and switches is smooth, noise - 
free, and non -interacting. The unit 
is a pleasure to assemble, a pleasure 
to operate, and a pleasure to hear. 
It is not necessary to spend a lot of 
money to have the best sound avail- 
able. Dynakit equipment has no 
compromises in quality. It is de- 
signed to be the finest and to be used 
by those who are not satisfied with 
less than the best. We suggest that 
you listen to it at your Hi Fi dealer, 
or write for our brochu -e which 
gives complete specifications on all 
Dynakit high fidelity corn tonents. 

* Best Performance 
Frequency response within 1 db 10 cps fo 40 kc. 
Distortion (either IM or harmonic) less than 
.05%. Response and distortion unaffected by 
settings of volume control. Undistorted square 
wave performance dem nstrates outstandingly 
fine transient performan e. Noise and hum in- 
audible at normal lister ing levels. High gain 
permits operation with I ,west level cartridges. 
(I millivolt input gives volt output on RIAA 
input). * Finest Quality Components 
1 /, tolerance componi nts used in critical 
equalization- determining circuits. Tone con- 
trol components match., to provide absolutely 
flat response at cen. er settings. Highest 
quality plastic molded capacitors, low noise 
resistors, conservatively 'pasted electrolytics, 

liplated 
chassis and hard fare, all lead to long fe with unchanging sp scifications. One year 

guarantee on all parts. * Greatest Flexibilit' 
7 stereo input (or 14 mor ophonic ones) provide 
for all present and tut, re sources. "Special" 
input provides option fr r special equalization 
characteristics. Provisior for tape head, tape 
playback mplifier, anc monitoring tape re- 
cordings. Independent one controls for each 
channel. Esclusive Dyna 'Blend" switch to con- 
trol stereo separation. U ique feedback scratch 
filter takes out the ha h and leaves in the 
music. Rear panel ac ou lets enables switching 
other components with sreamp on -off switch. 
Self -powered (with dc I eater supply) permits 
use with any amplifiers. * Outstanding Appe r 
Choice of bone white c- charcoal brown tex- 
tured finish cover. Soli I brass, etched front 
panel. Designed by Raos I Ibarguen, prominent 
industrial stylist. Requi es only 13" by 33" 
panel space and can b readily mounted on 
any thickness of panel with convenient PM -3 
auxiliary mounting kit. * Easiest Assembly 
About 8 hour average assembly time -from 
one -third to one -fourth that of other kits. 
Assembly speeded by Ise of pre- assembled 
printed circuit boards ,lus ultra -simple and 
accessible layout of par s. Complete pictorial 
diagrams included plus step -by -step instruc- 
tions so that no technica skill is required. Also 
available fully wired er i individually tested. 

DYNACO, INC., 3916 POWELTON AVENUE, 
CABLE ADDRESS: DYNACO, PHILA. 

HILA. 4, PA. 
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MORE q FOR 4041E 

()DIFFERENCE 

44i41 ,y 

n uavau v.cee .....0 vnI sc ..,. Royal System wall Cabinets designed by Pout Cadavius. 

Here Is more for the best of everything in quality record reproduction -the more that makes the difference! 

more output!...more channel separation!...more response...more record life! In short-more to enjoy because 

there's more quality for more listening pleasure. Without question. Pickering's Collectors' Series 380 is the 

finest -with more features and more flexibility than any other stereo pickup in the world. 

For example, the 380 is fully encapsulated in radiationproof precious mu.metal for absolutely hum-free 

performance in any record player regardless of type- make -model. The only true way to judge a high fidelity 

component is to compare it with another... measure its performance with the most vital instrument of all... 
the ear. For -those who can hear the difference choose PICKERING. 
COLLECTORS' SERIES 380. T'4 Onty the Stanton Stereo FLUXVALVE 

OUTPUT: 15 me per channel. CHANNEL SEPARATION: 30.35 db. l ' features the safe. comfortable. easily 
FREQUENCY RESPONSE: + 2 db 2020.000 cycles. SIGNAL TO t replaceable stylus assembly. 

type stylus! 2.5 grams; 
below 

typerstylus -3Ì grams. 
A" 

Model 380E Collectors' Ensemble includes the Stanton Stereo 
FLUXVALVE with 3 -v- GUARD" styli for stereo. microgroove and 
78 rpm records $60.00 
Model 380A includes Stanton Stereo FLUXVALVE with D3807A 
'V- GUARD" stylus for Transcription arms. $34.50 

Model 380C includes Stanton Stereo FLUXVALVE with D38070 
'VGUARD" stylus for auto -changer arms. $25.8 5 

PICKERING -for more than a decade -the world's most experi- 
enced manufacturer of high fidelity pickups 

FOR THOSE WHO CAN HEAR THE DIFFERENCE 

rickering 
PICKERINf, 5 CO_ INC.. PLAINVIEW, NEW YORK 

CROWN INTERNATIONAL 

Triples Production Capacity 
to meet increasing worldwide demand 

for CROWN Tape Recorders! 

Makers of the world's finest 
4 and 2 track recorders and players, and 

radio broadcasting transmitters and equipment 

Model A-5 I CROWN -O -MATIC 
An aufoma #ic tape player for 

f2`t background music systems and in- t; 
dus #rial uses. 

SPECIAL FEATURES 
Automatic Photo Electric Reversing 

Full Tape Handling and Braking Facilities 
Hysteresis Synchronous Motor 
Forced Air Cooling 
Straight -line Threading 
Plug -In Pre -Amp and Pre -Amp Enclosed 
Relays 
Safety Devices to Protect Tape 
Heavy Anodized Aluminum Construction 

WRITE DEPT. EW -3 

FOR FREE CATALOG 
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004)4c4 )44 
; . s-_ . 

$695 Accommodates 
14" 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO d ELECTRONICS CORP. 

ELKHART, INDIANA 

clean, stereo directionality is satisfyingly real- 
istic, and the fine acoustic climate lends a 

particularly good feeling of depth. 
I do hope London will either modify or 

re- evaluate and change back to their old 
techniques of recording. To this ear, at least, 
the new technique has thus far failed to better 
the sound of the old. 

MUSIC OF RERLIOZ 
Paris Cu tset..moire Orchestra a 1114.1141 

bs Jean ,tartino's. London Stereo 
CS610I. Price $5.98. 

Herr is something to the taste of Martinon, 
who conducts the overtures to "Bemenuta 
Cellini," "Le Corsaire," "Beatrice and Ben: - 
dict." and "Le Carnaval Romain" and winds 
up with the "Rakoczy March." These are 
readings of great drive and spirit -one could 
almost say lusty. His pacings are on the 
rapid side, but the music can stand them. 

The gem here is the oft played "Le Cor- 
saire," which receives the best performance 
I've heard since Sir Thomas Beecham did it 
some time ago. There is sound to match the 
conductor's enthusiasm . it is big and 
brash and very bright. Again wide dynamics 
are featured and this time finely proportioned. 
Stereo effects are all one could desire and, in 
all, a pleasant record. 

BEETHOVEN 
VIOLIN CONCERTO IN 1) M %JOli 

Isaac Stern sioliniel, with New lurk 
I'hiIlia Orchestra a Iueted by 
Leonard Bernstein. Columbia 11 MI: 
5 t 13. Price 83.98. 

A particularly effective combination is 

Stern and Bernstein. You may quibble that 
Bernstein takes things at a somewhat faster 
tempo than most other conductors, but Stern 
is equal to the challenge and the result is a 
very spirited and exciting reading. Stern is 

at his best and along with a lovely rich tone 
displays almost flawless technical mastery. A 
Ikten to his playing of harmonics will be very 
convincing ... they are wondrously steady 
and have a pure unstrained quality that is 

lovely to hear. 
The sound is big and robust in the orches- 

tral part and the violin, miked fairly close, 
has plenty of presence. All is clean and tite 
frequency response and dynamics are grati- 
fyingly wide. Add a good acoustic perspec- 
tive and you have a first rate mono from 
Columbia. 

KHACHATURIAN 
VIOLIN CONCERTO 

SAINT SAENS 
INTRODUCTION, RONDO 

CAPRI(:( lOSO 
Mischa Elman, violinist with Vienna 
State Opera Orchestra luetcd by 
Vlad Gulschmann. Vanguard Stereo 
VSD2057. Price 85.95. 

This is the debut of Mischa Elman on the 
Vanguard label and he chose the flashy 
Khachaturian concerto as a vehicle. If I am 

correct, this marks the 50th year of concertis- 
ing for the fabulous Mischa, a record of which 
any artist should be proud. 

11'ith this in mind I feel most unhappy in 

having to report that this performance is 

something less than a success. No one has to 
make apologies for an artist like Elman, yet 
it would be foolish not to point out that no 

one is immune to the ravages of age and I 
am afraid that is the case here. The famous 
Elman tone, now seems thin and unsteady, 
there is a good deal of rhythmic insecurity 
and his phrasing is clumsy at times. This is 

most noticeable in the "Concerto" and less 

in the Saint Saens work. 
It is a pity, for otherwise this is a good 

sympathetic accompaniment from Golsch- 
mann and the stereo sound is excellent. Mr. 
Elman's Strad stays put nicely between the 
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two speakers and a fine balance is main 
tained between violin and orchestra. Su ari 
"A for effort" but perhaps nest time Liman 
will be in a work in which he feels more com- 
fortable. 

ARIAS IN THE GREAT TRADITION 
Eileen Farrell, soprano with orchestra 
conducted by Max Rudolf. Columbia 
Mono ML5408. )'rice $3.98. 

I don't know why, but nowhere on this 
otherwise excellent recording is the name of 
the orchestra listed. No matter, the impor- 
tant thing here is the incredible artistry of 
Eileen Farrell. Here is one of the truly great 
voices of the past two decades, which alas, 
took a long time in getting recorded, which 
accounts for the slim catalogue of Farrell rec- 
ords. Here she sings such items as Bee- 
thoven's "Ah, Perfido and Abscheulicher," 
two Weber arias from "Die Freischutz," her 
famous "Solo un pianto" from "Medea" and 
the "Grands Dieux" aria from "Alceste." 

Whatever it is, she sings it with a beauty 
of tone, a mastery of breath control and 
phrasing. and dynamics that are almost un- 
believable. When she makes her debut at the 
Metropolitan soon and becomes more widely 
known, I predict she will occupy the exalted 
status of Tebaldi and Callas. The good clean 
sound does justice to the beauty of the voice. 

POPOVERS 
Eastman Rochester Pops Orchestra con- 
ducted by Frederick Fennell. Mercury 
Stereo SR90222. Price $5.95. 

This record is destined to be another Fred 
Fennell hit, in the manner of his LeRoy An- 
derson album. Here he runs the gamut of pop 
concert favorites such as the rollicking 
"Schwanda, Polka and Fugue," with a tre- 
mendously sonorous finale replete with huge 
organ, drums, and cymbals; a lovely "Clair de 
Lune" "and "Libestraum "; a really rousing 
" Finlandia" and "Russian Sailors Dance "; 
and a sardonically humorous "Age of Gold" 
polka. 

The performances are all first rate, done 
with great style and a sure sense of balance. 
The sound is varied as suits each work, from 
the delicate string traceries of "Clair de 
Lune" to the raucous bassoons and xylo- 
phones of the "Age of Gold." 

CARAMBA! 
Richard Hayman and his Orchestra. 
Mercury Stereo SR60103. l'ricc $4.98. 

Every once in a while a "pop" record comes 
along that is an outstanding item for demon- 
stration of stereo sets. Such an item is "Ca- 
ramba." It frankly combines a number of 
corny tunes either Spanish of themselves or of 
Spanish derivation but they are handled so 
expertly as music by Dick Hayman and are 
such sonic blockbusters that you forget the 
corn and enjoy yourself. 

Hayman has combined the rousing "Pre- 
lude and Conquest" music from the picture 
"Captain from Castile," with such diverse 
items as "La Virgen do la Macarena" (the 
traditional "Brave Bulls" music), LeRoy An- 
derson's "Saraband," "Jalousie," and others 
into a sort of suite. 

There is a certain order and reason to the 
numbers, but the main thing is that they are 
all expertly played in stereo of astonishingly 
vital quality. Here is directionality perhaps 
a mite exaggerated, but good for this music 

a good sense of depth, highly detailed 
instruments. The brass is ultra brilliant, 
woods very pure toned, huge percussion (es- 
pecially bass drum and cymbal in "Con- 
quest"), all wrapped up in acoustics which 
add measurably to the realism. This is guar- 
anteed to give any stereo system a good 
workout. 

March. 1960 

GAI N EE'PS 
APPROVE SIMPLICITY - - CLAIM 

AUDIOTEX ACC ESSORIES 
SIMPLIFY HI FI .. . 

(PS: THEIR WI1ES LIKE THE 

CONVENIENC ES, TOO!) 

STERE -O -SOUND REMOTE CONTROL CENTER 

aud 0 Ìex 
STEREO AUDIO ACCESSORIES 

.404, SPLIC ER 

APE SPLICER 

"Arm- chair" operai on of stereo any- 
where in 20' are i. Controls: "fine' 
volume of both peakers simultane- 
ously; "balance" and "phasing "; choice 
of standard, reverse stereo, mono- 
phonic. Works wits any 2 amplifiers. 
radio, tv, etc. 
Cat No. 30-286 

Durable all- aluminum splicer for speedy, 
accurate editing and fixing t/s" tape. 
Snap -down guides align and clamp tape. 
Groove in base guides blade (supplied) 
in making perfect mitre cut. 
Cat No. 30.100 List: $2.75 

Cat No. 30.310 
(For American 
changers) List: $11.95 

IPOWEROFF 

For c angers with au- 

toma is shut -off. Auto - 
mati ally turns off 
entir hi -fi or sound 
equi ent after last 
reco d has played. 
Wor s with any 
chan er with auto- 
ma ti shut -off fea- 
ture.IComplete with 
Ise fiord, two recep- 
taclef. 
Cat N0. 30.312 
(For i ported 
chan rs) List: ;11.95 

AUDIOTEX MFG. CO. 
DIV. OF G C- TEXTRON INC. 
3225 Exposition Pl., 
Los Angeles 18, Calif. 
400 S. Wyman St., 
Rockford, Ill. 
In Canada: ATLAS RADIO 
CORP., Ltd., Toronto 1. 

Control electrical 
cation. Operates wi 
of push- button swi 
voltage signal po 
switch. Uses 3 co 
wire. 

Cat No. 30-300 (3 s 

Cat No. 30-302 
(3 pilot light swi 

List: $39.50 

POWER 

REMOTE 

6% 
CONTROL 

uipment at any lo- 
h unlimited number 
ches. Contains low 
r supply and relay 
ductor ow voltage 

itches) List: ;23.00 

hest List: ;28.00 

N DUO-JACK 
SWITCHBOX 

Provides two extr, inputs for single - 
input amps, radio:, TV. Connects any 
two units such a. tuner and record 
player or tape m tchine. Signal from 
either unit selecte I by switch. 
Cat No. 30.294 

(surface mounting) list: $3.00 
Cat No. 30-296 

(panel mounting) List: $3.75 

Look for this AUDIOTEX SELF - 
your favorite dealers. 

You'll find new stereophonic 
speaker selector switches as wt 
tune controls among the many Au 

;ERVICE RACK at 

and monophonic 
II as speaker vol - 
Iiotex Accessories. 

SEND ME FREE CATALOG OF 170 ACCESSORIES 

Dept. EW 3 

Name 

Address 

1 
City Lc re _State 

=IN - MIR - - =II -EMI 
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A 14 -foot parabolic dish antenna scans the sky while inside the trailer -housed 
station Army Ballistic Missile Agency engineers receive "Pioneer IV's" signals. 

Parametric Amplifier Tracks Space Probes 
New, experimental amplifier aids in picking up signals 
from "Pioneer IV" at great distance of 200,000 miles. 

ASPACE -AGE hearing aid -the parametric amplifier - 
is enabling Army missilemen to track space vehicles at 
incredible distances from the earth. 

In the recent "Pioneer IV" space -probe launching, en- 
gineers at the Army Ballistic Missile Agency tracked the 
probe out to a range of 200,000 miles, even though signal 
power at this extreme distance was only 18 thousandths 
of a watt. 

This tremendous feat in space communications was made 
possible by "pepping up" standard receiving equipment 
with a new experimental parametric amplifier. The receiv- 
ing equipment consisted of a 14 -foot parabolic dish antenna, 
a modified microlock tracking receiver, and a 108 -mc. pre- 
amplifier. The experimental parametric amplifier was 
provided by International Telephone and Telegraph Corp. 

Not only did the amplifier greatly intensify the signal, 

ANTENNA 

PARAMETRIC 
AMPLIFIER 
960 MC 

REAMP 

MC 

PRE 

TO DOPPLER 
TAPE 

RECORDER 

MIXER 

MIXER 

MIXER 

VOLTAGE 

C ONT ROL L E C 

osc 

1.E 

AMP 
45S K 

BÁ55 
MC 

OSC 

Tracking facility at Huntsville em- 
ployed for tracking "Pioneer IV." 

455 KC. 
REFERENCE 

OSC 

TO TAPE 
RECORDER 

Modified parametric amplifier employed at tracking station. 

960 
MC. 

KLYSTRON 
PUMP 
OSC. 

CRYSTAL 
CONTROLLED 
REFERENCE 

osc. 
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PARAMETRIC 
SIGNAL 

CONVERTER 

LOCAL OSC. 
PARAMETRIC 
CONVERTER 

70 MC 
AMP 

TO 108 MC. 
PREAMP. 

178 MC. 

Thomas A. Barr (right) of the Army agency, and Robert A. Feisen- 

held of ITT discuss the experimental low -noise parametric amplifier. 

but it did so with great clarity - in fact, 85 per -cent more 
clarity than could have been provided by using standard 
amplifiers with electron tubes. 

The Experimental Amplifier 

The parametric amplifier is a relative newcomer in the 
field of electronics. Its ability to amplify is dependent on 
making certain variations in a parallel electrical circuit at 
the most opportune moment. A reduction of capacitance 
is accomplished when the voltage across the circuit is 

either at maximum positive or maximum negative value. 
This gives a sudden increase in voltage, causing the charge 
variation in the circuit to oscillate with increasing ampli- 
tude, providing the desired amplification. 

The principle of parametric amplification has been 
known for many years. In fact, the system was analyzed 
in the last century by the English physicist and mathema- 
tician John William Strutt (Lord Rayleigh). 

However, until recently, only unreliable and difficult 
mechanical means were available to create the required 
capacitance variations. The recent development of highly 
dependable and accurate electrical means to create the 
necessary variations has led the way to perfecting the 
parametric amplifier into a useful electronic tool which 

will play an important role in man's exploration of the vast 
reaches of outer space. 

ELECTRONICS WORLD 
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FROM 
HEAl. IIKTT® 

...12 NEW 

AND 

WONDERFUL 

STEREO, 
MARINE, 
AMATEUR 

& TEST 
GEAR 

ITEMS! 

HEATHKIT AA -50 $79.95 
New hi -fi stereo features! 
25/25 watt stereo amplifier kit 
In one handsome package, you get both stereo power 
and control, with a host of deluxe features. Hi -fi rated 
at 25 watts per stereo channel (50 watts mono), this new 
Heathkit design includes channel separation control; 
new mixed center speaker output; stereo reverse and 
balance controls; separate tone controls for each channel 
with ganged volume controls, and five switch- selected 
inputs for each channel. Ease of assembly is assured by 
two circuit boards, minimizing the possibility of wiring 
errors. Adjustment of individual channel controls gives 
a pseudo -stereo effect to even monophonic program 
material. 30 lbs. 

HEATHKIT DF -3 $99.95 
Now is the time to build marine equipment 
and Heath brings you a new 
3 -band direction finder kit 
Featuring a nine -transistor circuit ... flashlight battery 
power supply ... preassembled, prealig:ted tuning sec- 
tion ... three bands (beacon and aeronautical, broad- 
cast, and marine -telephone) . and a new "sense" 
antenna system that eliminates 180' ambiguity in bear- 
ings ... this beautifully styled, splash -resistant, rugged 
instrument is an incomparable value at its low Heathkit 
price. 13 lbs. 

MONEY -BACK GUARANTEE 
Heath Company unconditionally guarantees that each Heathkit' 
product assembled in accordance with our easy -to- understand 
instruction manual must meet our published specifications for 
performance or your purchase price will be cheerfully refunded. 

Build now for summer fun & enjoyment 
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HEATHKIT GIVES YOU MORE IN THESE TEN WAYS: 
1. Building a Heathkit is easy- Check -by -step instruction 

manuals make it virtually impossible for you to fail. 
2. Building a Heathkit is quick -No complicated, technical 

jargon for you to decipher; at most, a Heathkit takes only a 

few evenings to assemble. 
3. Building a Heathkit is economical -Mass production and 

purchasing economies are passed directly along to you, 
our customers. 

4. Building a Heathkit is educational -As you build, you 
learn ... more about electronics, more about the component 
units and when and where to add them. 

5. Building a Heathkit is fun -Nothing quite equals the sense 
of achievement you receive when you successfully complete 
a Heathkit unit and "tune -in" for the first time. 

6. Your Heathkit is Guaranteed -Every Heathkit unit is guar- 
anteed to meet advertised performance specifications .. . 

or your money will be cheerfully refunded. 
7. Your Heathkit is available on Convenient Credit -Our 

time payment plan makes it possible for you to order now 
... pay later. 

8. Your Heathkit is Tops in Quality -The very finest in elec- 
tronic equipment comes to you in kit form from the Heath 

Company. 
9. Heathkit Dealers can Serve you Locally -Carefully se- 

lected Heathkit representatives are available in most localities. 
10. Heathkit Service is Customer Service -Our staff of tech- 

nical experts is always ready to answer your questions or 
help you if you have any difficulty. 

HEATHKIT 

$69.95 

HEATHKIT HW -19 
(Ten Meter) 
HEATHKIT HW -29 
(Six Meter) 

$39.95 
$39.95 

HEATHKIT 

HEATHKIT 

XR-2L $34.95 
XR-2P $29.95 

For boatsman, fisherman or skindiver 
a new, low -cost, depth sounder kit 
Completely transistorized, this invaluable ma- 
rine accessory enables you to detect submerged 
objects and their depth as well as to gauge the 
depth of the water and the nature of the bottom 
from 0 to 100 feet. Self- contained power supply 
uses 6 standard flashlight cells and 1 long -life 
9 V. battery. Attractively styled, two-tone 
marine -green cabinet uses "tongue and groove" 
joints for splash protection; all metal parts 
treated to resist corrosion. Transducer may be 
mounted permanently through hull or tempo- 
rarily outboard. 10 lbs. 

A wonderful addition to the "ham shack" 

two new 6 and 10 meter transceiver kits 
They're combination transmitters, designed for 
crystal control, and variable tuned receivers 
operating on the 6 and 10 meter amateur bands 
(50 to 59 me from HW -29 and 28 to 29.7 me for 
HW -19) in either fixed or mobile installations. 
Highly sensitive superregenerative receivers pull 
in signals as low as 1 microvolt : low power out- 
put is more than adequate for 'local" net oper- 
ation. Other features include: built -in RF trap 
on 10 meter version to minimize TVI; adjust- 
able link coupling on 6 meter version; built -in 
amplifier metering jack and "press -to- talk" 
switch with "transmit" and "hold" positions. 
Can be used in ham shack or as compact mo- 
bile rigs. Not for Citizens Band use. 10 lbs. 

Wherever you are ... wherever you go 

you can carry your music with you 

6- transistor portable radio kit 
Assembled in only a few hours, both of these 
models incorporate superior design features that 
will give you portable listening enjoyment day 
after day. Vernier tuning control gives smooth, 
easily -separated station tuning. Large 4" x 6' 
PM speaker with heavy magnet provides "big 
set" richness of toner. Operates on standard size 
"D" flashlight batteries. Six Texas Instrument 
transistors. 
XR -2L (simulated leather and plastic) 7 lbs. G 
xR -2P (high- impact plastic) 6 lbs. HEATHKIT AA -30 $45.95 

HEATHKIT EK-1 $19.95 

HEATHKIT AD-10 $33.95 

HEATHKIT AA-20 $34.95 

te 
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ORDERING INSTRUCTiONS 
Fill out the order blank below, giving us your name and address in the space 
provided at right. Include charges for parcel post according to weights 
shown. Express orders are shipped delivery charges collect. All prices 
F.O.B. Benton Harbor, Mich. A 20% deposit is required on all C.O.D. orders. 
Prices subject to change without notice. 

Quantity Item Model No. Price 

Ship via. Parcel C.O.D. Best Way Post Express 

1 

HEATHKIT 

I Ilk , ,.,o:,a,,.y or 

DAYSTROM r 
FREE 
CATALOG! 
Over 150 items of 
stereo, marine, 
amateur and test 
equipment are 
illustrated and 
described in tie 
complete Hea -hklt Catalog. 

v 

HEATH COMPANY Benton Harbor 15, Mich. 

U Please send my free copy of your complete catalog. 

Name 

Address 

City Zone State 

Learn more about the wonderful world 
of electronics! Educational kit 
Teaches, as you build, the basic "yardsticks" of 
electronics -opens up many fascinating areas 
of study for youngsters and adults alike. At less 
than the cost of a few textbooks on the subject, 
here's a complete basic electricity course result- 
ing in a volt- ohm -milliammeter of a thousand - 
and -one uses. See the practical results of what 
you are learning -the EK -1 is first in a series 
of educational kits prepared by Heath. 4 lbs. 

Here it is! A new 

manual stereo record player kit 
Made by famous Garrard of England, the AD -10 
is a compact 4 -speed player designed to provide 
trouble -free performance with low rumble, flut- 
ter and wow figures. Rubber matted heavy 
turntable is shock -mounted, and idler wheels 
retract, when turned off, to prevent flat spots. 
Powered by line -filtered, four -pole induction 
motor at 16, 331A, 45 and 78 rpm. Supplied with 
Sonotone STA4 -SD ceramic stereo turnover 
cartridge with .7 mil diamond and 3 mil sap- 
phire styli. 10 lbs. 

It's easy and economical to go stereo with 
these two Heathkit "compatibles" - 
stereo preamp kit (AA -20) 
Made for each other, either of these components 
can be incorporated with your present stereo 
system. The preamplifier (AA -20) features 4 
inputs in each stereo channel and gives you a 
choice of 6 functions. It will accommodate a 
magnetic phonograph (RIAA equalized), a crys- 
tal or ceramic phonograph, and 2 auxiliary 
sources (AM -FM tuners, TV, tape recorders, 
etc.), and is completely self- powered. 8 lbs. 

Hi -fi rated 14/14 watt stereo power 
amplifier kit (AA -30) 
Two 14 -watt high fidelity amplifiers, one for 
each stereo channel, are packaged in this single, 
compact, handsomely styled amplifier (AA -30). 
Ideal for use with the AA -20, any stereo preamp 
or with a pair of monophonic preamps, it features 
individual amplifier gain controls and speaker 
phase reversal switch. Output terminals ac- 
commodate 4, 8 and 16 ohm speakers. 21 lbs. 

HEATIIKIT TT-1 

$134.95 

HEATH KIT TCR - 1 

$46.95 
n 

HEAT.HKIT GC-1. 

$99.95 

Outstanding professional quality ... 
mutual conduction tube tester kit 
An impressive list of electronic and mechanical 
features make this tube tester one of the finest 
values in the industry. Tests Gm (amplifiers) 
from 0- 24,000 micromhos, Emission, Leakage, 
Grid current (y microampere sensitivity), Volt- 
age regulators (Built -in Variable DC Power 
Supply), low power thyratron and eye tubes. 
Features 300, 450 and 600 ma constant current 
heater supplies, Life test, Hybrid tube test, 
built -in switch operated calibration circuit. 
Large easy -to -read meter, constant tension free 
rolling roll chart mechanism. Includes 7 wiring 
harnesses. Assembly skill of technician or higher 
recommended. Assembly time, 40 hours aver- 
age. Black leatherette case with white trim, 
nylon feet, removable top. ;27 lbs.) 

Start the day ... spend the day ... 
with "your cue" transistor clock -radio kit 
Completely portable ... superb modern styling 
in high impact plastic ..: powerful 6- transistor 
circuit operating from long -life mercury bat- 
teries or ordinary pen -light cells. Does every- 
thing you expect from a clock- radio -and costs 
you so little! Handsome cabinet measures only 
:3 %' H. x 8" W. x 71 t" D. for ease of placement 
anywhere in the home. Batteries not included. 
5 lbs. 

New, all transistor "Mohican" 
general coverage receiver kit 
The " %luhican" is the first all transistor com- 
munications -type receiver in kit form and first 
to use ceramic IF transfilters. Covers 550 kc to 
30 me on five hands, with five separately cali- 
brated bands to cover amateur frequencies (in- 
cluding .11 meter citizens band). Powered by 8 
standard size "C" flashlight cells. Built -in 54' 
whip antenna, flywheel tuning, tuning meter, 
and headphone jack. Truly an outstanding re- 
ceiver! Batteries not included. 20 lbs. 

HEATH COMPANY Benton Harbor, Michigan 
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You can -.. 

PICK UP A HUMAN HAIR 
with these 
precision- machined points 

No. 138 Long -reach 

Round-Nose Plier 
A precision gripping tool for precision 
work . . . the CHANNELLOCK No. 
738 Round -Nose Plier. Gives you a 
long slim, firm grip in tight places you 
can't reach with other pliers. Hundreds 
of uses on electrical, radio, TV, Hi -Fi 
and all other types of electronic work. 
Comfortable, blue -plastic grips. Top 
quality, polished forged steel. Ask your 
tool supplier for a CHANNELLOCK 
No. 738 Round -Nose Plier. If he's out 
of them, ask him to order one for you. 

Write for Catalog of 
Complete Line of Pliers 

ine=r0 
#111 LONG -REACH FLAT -NOSE PLIER 

#721 LONG-REACH DIAGONAL CUTTER 

#741 LONG -REACH END CUTTER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 

92 

New Tube Tester Data 
Owners of Triplett tube checkers will want this 
list of settings for more than 35 new tube types. 

TRIPLETT MODEL 34138 

Tube 

Type 

Knobs 

A B C 

Cir Fil Load 

Lever Position 

Up Down 

Knobs Lever Position 

Tube A B C Up town 
Type Cir Fil Load 

1G3 1 1.4 98 0 1245678 6EA7 Test 2 3 6.3 16 12 38 

(Good =26) (For Element Test, 
use lever "7" & "0" 6Eß8 0 6.3 63 23 15 

only.) 
6E138 Test 2 2 6.3 21 789 56 

t 2 2.0 20 256 147 
6EF6 4 6.3 18 345 78 

3CY5 2 3.15 21 156 247 
6EH5 t 3 6.3 17 2567 14 

3DK6 2 3.15 20 1567 24 
fiEH8 t 2 6.3 21 789 156 

3ER5 t 2 2.5 20 256 147 
6EH8 Test 2 2 6.3 21 23 156 

4ES8 2 4.2 20 12 35 
6ER5 t 2 6.3 20 256 147 

4ES8 Test 2 2 4.2 20 67 58 
fiES8 2 6.3 20 12 35 

IEW6 2 4.2 20 1567 24 
6ES8 Test 2 2 6.3 20 67 58 

128 2 5.0 20 19 58 
6EU8 2 6.3 19 179 58 

5CR8 Test 2 2 5.0 19 267 35 
6EU8 Test 2 2 6.3 19 23 56 

6AQ8 /ECC85 2 6.3 21 12 35 
6EX6 3 6.3 15 580 37 

6AQ8 Test 2 2 6.3 21 67 58 
6FH6 3 6.3 15 450 78 

6CR4/A2521 t 2 6.3 18 134569 28 
6FM8 0 6.3 60 2 35 

6DA4 3 6.3 16 5 37 6FM8 Test 2 0 6.3 60 6 15 

613A5 /EM81 t 1 6.3 22 17 25 
6FM8 Test 3 0 6.3 64 89 57 

6DA5 Test 2 4 6.3 0 3789 125 
8BQ5 t 1 9.45 20 1279 35 

(Eye Closed.) 

8CS7 2 7.5 26 67 58 

613A5 Test 3 4 (33 0 389 1257 
8CS7 Test 2 2 7.5 22 13 59 

(Eye Open.) 

913R7 * 2 5.0 18 12 345 

0.12E4 4 6.3 18 5 38 
913R7 Test 2 2 5.0 21 6 458 

I tJS ECC88 2 6.3 21 67 58 
913R7 Test 3 2 5.0 21 7 458 

UJH Test 2 2 6.3 21 12 35 IICY7 t 1 12.6 21 67 58 

61)N7 2 6.3 24 45 68 
l ICY7 Test 2 1 12.6 20 123 59 

1)N7 Test 2 4 63 18 12 38 
12AE7 * 0 6.3 62 12 345 

o;1í127 t 2 6.3 21 123 59 
12AE7 Test 2 0 6.3 62 67 458 

61/127 Test 2 1 6.3 20 67 58 
12AF3 t 4 12.6 18 29 50 

al)T5 t 3 6.3 18 1369 57 12DL8 0 12.6 62 367 25 

61íT8 1 6.3 19 12 35 12DL8 Test 2 0 12.6 94 9 58 

6DT8 Test 2 1 6.3 19 67 58 t For special shorts test on tubes with internal 
connections, refer to 3413B Instruction Book. 

6EA7 0 6.3 60 .15 68 Denotes tapped filament. 

ELECTRONICS WORLD 
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Room Acoustics for Stereo 
(Continued from page 60) 

paths and diffraction paths around the 
doors. Because of the direction and ex- 
tended reflections of such paths, the 
stereo effect is obtained. For optimum 
effect from such a system, not only will 
the entire back wall have to be live but 
a good part of the side walls of the 
room must be live in order to produce 
the reflected rays that will convey the 
stereo effect to the listener. 

Single Satellite System 

The system of Fig. 20F can now be 
analyzed in terms of the systems just 
discussed. In this system, the lows are 
again blended in one system and the 
highs from one channel also radiate 
from that same system. The highs 
from the second channel, however, 
emerge from a single satellite speaker. 
This system may be considered as one - 
half of the system shown in Fig. 20C. 
The lows from the common woofer are 
psycho- acoustically bridged over to the 
highs of the satellite and the entire 
second channel thus appears to come 
from the satellite. The satellite may 
be considerably removed from the main 
enclosure before any disembodiment of 
the program content occurs. However, 
such disembodiment can be minimized 
by keeping the wall behind the main 
enclosure and the satellite live so that 
new low- frequency sound sources in- 
duced in the live wall between the 
woofer and the satellite may help 
bridge the lows to the satellite even 
though the satellite is considerably 
removed (within reason) from the 
main enclosure. 

Thus we have analyzed various types 
of speaker systems and their effect on 
the listener and the effect of the acous- 
tical condition of the room upon such 
speaker systems. The final article in 
this series will cover some actual room 
arrangements for optimum stereo 
reception. (Concluded next month) 

0 
Wm.... NSEN, 

"A radio is just like a television 
set if you cover up the screen. 
saw one in my grandma's house." 

March, 1960 

The Very Best Now Costs You Less 

BM= STEREO HI -FI 
A PRODUCT OF A -LIED RADIO 

... chalk Ives comparison with the costliest components.. 
prove it far yourself on our 15.day free home trial .. doubly guaranteed: 
specifica :ions meet or exceed published figures or we refund your 
money .. unconditionally guaranteed for one full year... 

KN 
760 

deluxe 60-waft complete stereo amplifier 
Fifteen s:ereophonic and monophonic controls 60 watts rated 
stereo output...76 watts usable... 152 watts peak-to-peak ± 0.5 db, 
25.20,000 cps Third channel speaker output with new additive 
full -range circuit 5 pairs of stereo inputs...including auxiliary for new 
cartridge tape playback Long -life silicon diode heat -free power supply 
with oversize transformer Humless DC on all preamp tubes Vinyl -clad 
metal case included in price Anodized front panel in brushed gold 
and charcoal brown Shpg. wt., 35 lbs....only $149.95. $5.00 down. 

deluxe stereo FM -AM tuner 
Separate FM and AM sections for stereo reception Adjustable DSR 
corrective feedback for lowest distortion of FM Front panel audio and 
a.c. switching for multiplex Dual limiters on FM Tuned RF stage on 
both FM and AM 2.5 microvolt sensitivity on FM ± 0.5 db, 20- 20,000 cps . 
Cathode follower multiplex and tape output jacks Dual 'Microbeam" 
tuning indicators Illuminated 9th' tuning scale Low-noise 50 -ohm 
extra antenna terminals Solid aluminum front panel, gold anodized, 
with vinyl-clad case. Shpg. wt., 21 lbs....only $139.95. $5.00 down. 

New Easy Terms: 
Only $5 down (or less) 
on orders up to $200. 
Up to 24 months to pay. 

FREE 1960 
ALLIED CATALOG 

Send for your complete, money. 
saving guide to the world's 
largest selection of h,.fi corn ao. 
nents and systems. See every. 
thing in stereo; all the new 
KNIGHT components; all lead ng 
make lines. For everything in 
hi.fi, foreverything in Electronics, 
get the 1960 ALLIED Catalog. 
FREE -write for it today. 

order from 
ALLIED RADIO 

ALLIED RADIO. Dept 54 -C 
100 N. Western Ave., Chicago 80,111. 

Ship the following Knight components: 
KN-760. 

O 106125. $ 

(I understand your 15-day trial 
enclosed and money back guarantee 

applies to this purchase.) 

Send FREE 1960 ALLIED Catalog 

Name 

Address 

City Zone State 
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EXAMINE ANY OF 

THESE TESTERS 
YOU 

BUY!! 

Yes, we offer to ship at 

our risk one or more of 

the testers described on 

these pages. 

Terms: $12.50 after 10 day trial, 
then 56.00 monthly for 5 months. 

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. mode 

by anent other manufacturer at and price! 

Extra large meter scale enables us to print .i.. 
calibrations in large easy -to -read type. 

Employs a 12AU7 as D. C. amplifier and two 
9006's as peak -to -peak voltage rectifiers tp assure 
maximum stability. Meter is virtually burn-out 
proof. The sensitive 400 micro- ampere meter is iso- 
lated from the measuring circuit by a balanced push - 

coeMc entiresistos 
Uses 

as multipliers. This 
temperature 

tun- changing accurate readings on all ranges. 
AS A DC VOLTMETER: The Model 77 Ls indispens- 
able in Hi-F1 Amplifier servicing and a must for 
Black and White and color TV Receiver servicing 
where circuit loading Cannot be tolerated. 
AS AN ELECTRONIC OHMMETER: Because of Ms 
wide range of measurement leaky capacitors show up 
glaringly. Because of its sensitivity and low loading, 
Intermittents are easily found, isolated and repaired. 
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. 

SPECIFICATIONS 
DC VOLTS -0 to 3.15,75/150/300/750/1,500 volts 

at 11 megohms input resistance. AC VOLTS (ß]1S) 
-0 to 3. 15/75/150,300, 750 1500 volts. AC VOLTS 
(Peak to Peak) -0 to 8 /40/100/400,800,2.000 volts. 

ELECTRONIC OHMMETER -0 to 1,000 ohms/ 
10,000 ohms /100.000 ohms /1 megohm/10 megohms/ 
100 megohms /1,000 megohms. DECIBELS: -10 db 
to + 18 db. + 10 db to r 38 db. i 30 db to } 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 in- 
put resistance. 

Comes complete etd operating Comes 
probe, leads, ec stream- 

only 

in- 
lined carrying case. Operates on 

volt 60 cycle. Onlyn 

terms: 58.50 after IO day trial, 
then $6.00 per month for 5 months. 

SUPERIOR'S NEW MODEL 79 

SUPER -METER 
WITH NEW 6" FULL -VIEW METER 

A combination VOLT -OHM MILLIAMMETER 

Plus CAPACITY, REACTANCE, INDUCTANCE 

& DECIBEL MEASUREMENTS 

Also Tests SELENIUM & SILICON RECTIFIERS, 

SILICON & GERMANIUM DIODES 

The model 79 represents 20 years of continuous 
experience in the design and production of SUPER - 
METERS, an exclusive SICO development. It includes 
not only every circuit improvement perfected in 20 

years of specialization but, in addition includes those 
services which are "musts" for properly servicing the 
ever- increasing number of new components used in 
all phases of today's electronic production. For ex- 
ample 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 necessarily re- 
quired extra meter scale, SICO used Its new full -view 
6 -inch meter. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. A.C. 

VOLTS: 0 to 15'30/150/300/1.500 /3.000 D.C. CUR- 
RENT: 0 to 1.5 15 /150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000/100,000 Ohms, 0 to 10 

Megohms. CAPACITY: 001 to 1 Mid.. 1 to 50 Mtd. 
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 are all 
tested for QUALI'T'Y ^t 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 Germanium Diodes. All 
Selenium Rectifiers. All Silicon Diodes. VI iili , 

Rectifiers. 
Model comes complete with o 

sMing 
instructions. test leads, and 

'385° streamlined carrying case. Use it o 
the bench -use it on calls. Only 

Terms: 511.50 offer IO day trial, 
then 56.00 per month for 6 months. 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

R.F. Signal Generator for A.M. 

R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Marker Generator 
Bar Generator 
Color Dot Pattern Generator 
Cross Hatch Generator 

This Versatile All- Inclusive GENERATOR 

Provides ALL the Outputs for servicing: 

A.M. RADIO BLACK AND WHITE TV 

F.M. RADIO COLOR TV AMPLIFIERS 

R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 

Megacycles on fundamentals and from 60 Megacycles 
to 180 Megacycles on powerful harmonics. 

Provides 0 variable 300 
cyclI' 

20.000 cycle peaked 
wave audio signal. 
MARKER GENERATOR: 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., (3579 Kc is the color burst 
frequency.) 
BAR GENERATOR: Pattern consists of 4 to.16 hori- 
zontal bars or 7 to 20 vertical bars. 

DOT PATTERN GENERATOR (FOR COLOR TV): 
TV Receiver The 

tube by 
Pattern will enable able you to adjust 

for proper color convergence. 
CROSS HATCH GENERATOR: The pattern consists 

non-shifting of 
laced proid a stable cross-hatch 

vertical 
efecttnes 

inter- 
laced to 

The Model TV -50A comes complete 
with shielded leads and operating in- 

structions. Only 

WHAT IF YOU'RE NOT COMPLETELY SATISFIED? 
You are privileged to return any goods pur- 
chased from us -no explanation of any kind 
necessary. Just return our goods after 10 

day free examination and we automatically 
cancel our invoice. Request for permission 
to return is never required. 
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Th- simple order authorization included in this offer is oil 

yo sign. We ask only that you promise to pay for or return 

th goods we ship in good faith. CONTRACT TO SIGN 

CO-MAKERS 

EMPLOYER 

NOTIFICATION 

EXAMINE ANY ITEM YOU SELECT 

IN THE PRIVACY OF YOUR OWN HOME 

n if completely satisfied pay on the interest -free terms 

ainly specified. When we say interest -free we mean not 

e penny added for "interest" for "finance" for 'credit- 

c ecking" or for "carrying charges." The net price of each 

t ster is plainly marked in our ads -that is all you pay except 

r parcel post or other transportation charges we may 

repay. 

Terms: 56.50 after 10 day trial, 
then 56.00 monthly for 5 months. 

.t-t' Fit IOR'S NEW 31OIIt.I. 82.t 

A truly do- it- yourself type 

TUBE TESTER 
TEST ANY TUBE IN 10 SECONDS FLAT! 

O'yarn for Iii.,rmnt selector .a Itch toposi- 
lion specified. 

OInsert tube into a numbered socket as 
designated n ou 

r 
chart (over 600 types 

included). 

OPress down the quality button - 
THAT'S ALL! Read emission quality direct 

on bad -good meter scale. 
Tests over GOO tube typ' s. Tests OZ4 and outer 

air-damping hc 
Employs 

resulting In accurate rate vibration 
less readings. Use of 22 sockets permits testing all 
popular tube types and prevents possible obsolescence. 

Dual Scale meter permit 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 ntegohms. 
Production of this Model was delayed a full year 
pending caret all study by Superior's engineering staff 
of this new method of testing tubes. Don't let the 
low price mislead you We claim Model 82A will out- 
perform similar looking units which sell for much 
more -and as proof. we offer to ship it on our ex- 
amine before you buy policy. 
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 I for example, in Model 82A the noval is 
duplicated eight times) permits elimination of ele- 
ment switches thus reducing testing time and possi- 
biliy of incorrect switch readings. 
To test any tube. you simply insert it into a num- 
bered 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. 

Model 82A comes housed in hand- 
some, portable, Saddle -Stitched Tex - 
on case. Only 

rMOSS ELECTRONIC, INC. 
Dept. D -728. 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. Other- 
wise. I will return after a 10 day trial positlsely 
canceling all further obligations. 

Try any of the instru- 
ments on this or the 
facing page for 10 days 
before you buy. If com- 
pletely satisfied then 
send down payment and 
pay balance as indicated 
on coupon.. Intrnt 
ye Finance Cltareca 
mod! If not completely 
satisfied return unit to 
us, no explanation nec- 
essary. 

March, 1960 

Terms: $11.50 after 10 day trial, 
then 56.00 monthly for 6 months. 

I l'I ll ion ': \I tt \i(111I 1. 111 -I1 

STANDARD PROFESSIONAL 

TUBE TESTER 
Tests all tubes, including 4. 5. G, 7, Octal, Lock.. 

Hearing Aid. Thyratron. Miniatures, Sub -miniature... 
Novels, Subminars, Proximity Fuse Types, etc. 

Uses the new self- cleaning Lever Action Switches 
for individual element testing. All elements are num- 
herd according to pin- number in the RM:% base num- 
bering system. Model TW -11 does not use combination 
tape sockets. Instead individual sockets are used for 
each type of tube. Thus it is impossible to damage .r 

tube by inserting it in the wrorg socket. 

Free -moving built -in roil chart provides complete 
data for all tubes. Printed in lar to easy -to -read type. 

NOISE TEST: Phono -jack on font panel for plug- 
ging in either phones or eater sal amplifier detects 
nuerophonle 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 cne 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 mused here greatly simplifies testing of 
low- current types. 

Comes housed in a handsome. port- $$0 
able Saddle Stitched Texan rase. 

Only 

Name 

Address 

City Zone ....State 

Terms. $8.50 offer 10 day trio!, 
then 56.00 monthly for 5 months. 

-.i l'I.Itlttlt'% NEW ]I(1DF.I. 83 

C. R.T. TESTER 
Tests and Rejuvenates AS ALA 

LL BLACK 

LL 

AND 

PICTUREH 

TE 

TUBEU 

TUBES 
From 50 degree to 110 degree types 
-from 8" to 30" types. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton - 
out of the carton -in the sot! 

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 pic- 
ture tubes. Model 83 provides separate filament 
operating voltages for the older 6.3 types and the 
newer 8.4 types. Model 83 employs a 4" air- damped 
meter with quality and calibrated scales. 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. 
Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a 
Picture seemingly good but lackrg in proper defini- 
tion. contrast and focus. To test for such malfunc- 
tion, you simply press the rej. sw: tch 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 improper:y applied can strip 
the cathode of the oxide coating essential for proper 
emission. The Model 83 applies a :elective low voltage 
uniformly to assure increased life with no danger 
of cathode damage. 

Stitched 
In exn. c e portable Saddle 

sockets 
ockets- 

for all 
case-complete n with 

for all ubekand white tubes 
and all color tubes. Only 

D Model .. .Total Price $42.50 
$12.50 within IO days. Balance 
$6.00 monthly for 5 months. 

Model 82A Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. 

Model :9 Total Price 558.50 D Model TW-11 ...Total Price $47.50 
$8.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance 
monthly for 5 months. $6.00 monthly for 6 months. 

D Model TV -50:1 ..Total Price 547.50 
$11.50 within 10 days. Balance 
$6.00 monthly for 6 months. 

Model 83 Total Price $38.50 
$8.50 within 10 days. Balance $6.00 
monthly for 5 months. 

All prices net, F.0 B.. N.Y.C. 
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Utility 
High -Voltage 

Supply 
THE experimenter or technician will 

find the 0 -5000 volt, low- current, 
d.c. supply to be described a con- 

venient piece of auxiliary equipment 
which may be used to operate small 
electrostatic precipitators, geiger tubes, 
cathode -ray tubes, infrared "snooper- 
scope" tubes, and to perform a variety 
of tests. 

The power- supply circuit incorpo- 
rates no startling innovations but there 
are a few pertinent observations that 
should be made. Its design is similar to 
the r.f. type of high -voltage supply 
found in some early model television 
receivers. 

A meter is incorporated in the power 
supply for easy visual determination 
of the output voltage. The meter is a 
50 pa. full -scale model with external 
multiplier and thus comparable to a 
20,000 ohms -per -volt analyzer. It 
should be noted, however, that the use 
of a voltohmmeter to read the output 
voltage will lead to error unless the 
meter is left connected throughout the 
test, as the power supply has very poor 
regulation. The meter scale reads in 
volts when multiplied by 100. 

To maintain 5000 volts, the load can- 
not exceed several hundred microam- 
peres while for lower potentials sev- 

By ALVIN B. KAUFMAN 

Complete construction details for adjustable 

5000 -volt d.c. general -purpose power supply 

suitable for cathode -ray and geiger tubes. 

eral milliamperes may be drawn. In a 
typical application the author operated 
a 10 -inch cathode -ray tube as an oscil- 
loscope and with maximum brilliance 
was able to maintain over 4000 volts 
with both CR tube and internal meter 
load. 

In the construction of any equip- 
ment employing radio- frequency ener- 
gy at high potentials, care must be 
taken to eliminate sharp corners, sol- 
der spikes, or other conditions which 
will create corona discharge due to 
high -potential gradients. Construction 
and routing of wiring which is suitable 
for power -line- frequency high voltage 
is often inadequate for the r.f. range 
of frequencies. Rubber insulation, for 
instance, is not satisfactory; it will 
break down in short order. In general, 
the best insulation is air and plenty of 
it! The rectified d.c. may be handled 
by conventional means, but all leads 
with r.f. on them should use coaxial - 
type cable, feedthrough insulation, or 
be supported out in the clear. 

Circuit and Operation 
The circuit which J. W. Miller Com- 

pany supplies with its #4525 coil has 
been modified by the addition of a 
2500 -ohm potentiometer in the cathode 

Front -panel view of the high -voltage pow- 
er supply is shown in this photograph. 
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of the oscillator tube for output volt- 
age control. The filter network has 
also been modified to a single high - 
capacity capacitor. This gives some- 
what better regulation, eliminating the 
drop in the filter resistor. 

Approximately the same circuit may 
be used and output voltage up to 10.000 
obtained by using the #4526 coil in- 
stead of the #4525. At this higher 
voltage much greater care in spacing 
components must be taken to prevent 
corona or arc -over. 

The output voltage is controlled by 
both the cathode potentiometer and the 
plate tuning of the oscillator. Nor- 
mally the plate -tuning capacitor of this 
tuned -plate, tuned -grid oscillator is 
adjusted to give maximum output and 
the front -panel cathode resistor varied 
to control the voltage. Variation by 
tuning the capacitor is not satisfactory 
since when the oscillator goes out of 
resonance, excessive plate current will 
flow, with subsequent damage to the 
tube. It is important, therefore, to 
have a grommet -lined hole in the box 
through which a metal screwdriver 
may be inserted for tuning the capaci- 
tor after installation of the chassis in 
the box. It is interesting to note that 
the connections to either the grid or 
plate coils can be reversed without 
affecting operation of the oscillator. 
Feedback is through the grid -plate ca- 
pacity of the tube and does not depend 
on the connections to the coil, as is the 
case with an Armstrong regenerative 
oscillator receiver circuit in which the 
coupling between plate and grid coils 
causes oscillation. 

Maximum available voltage will also 
depend, to some extent, on the avail- 
able "B" power. At 250 volts of "B ", 
it may be possible to obtain only 4000 
volts and with high voltage somewhat 
higher output potentials. With the 
power transformer specified in the 
parts list, approximately 4200 volts is 
available under the internal meter 
and external load of a cathode -ray 
tube or "snooperscope." 

The output has the negative terminal 
of the supply and meter grounded. 
This must be done in order to keep the 
meter essentially at ground potential 
to prevent arcing through its case to 
the metal mounting panel. Switching 
of the output terminal to establish 
ground polarity is not satisfactory be- 
cause with the series multiplier in one 
leg of the meter, one configuration 
would put the meter above ground. It 

ELECTRONICS WORLD 
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is possible to ground either polarity, 
but it is important that the meter 
multiplier go to the high- voltage line 
above ground, as shown in the sche- 
matic, irrespective of which meter 
terminal is grounded. The meter's 
series -multiplier resistance is of quite 
high value. The 20,000 ohms -per -volt 
times 5000 volts gives 100 megohms. 
Several companies manufacture such 
resistors but the author used ten 10- 
megohm, t/z w. resistors in series. 
Standard commercial -tolerance resis- 
tors were used. The internal meter's 
accuracy was checked by connecting a 
voltohmmeter as the load (on the 5000 - 
volt scale) and comparing the readings. 
The accuracy was within 5r /, and was 
considered satisfactory. If out of toler- 
ance too far, adjustment may be made 
by substitution of several resistors or 
by adding another series resistor, de- 
pending on the sign of the error that is 
found. 

The Miller circuit used an 80, a 6V6, 
and a 1B3 rectifier tube. The author's 
version included a slight modification 
to permit the use of a 6X5 tube to in- 
corporate a smaller power transformer 
and box. A much better layout or an 
even smaller unit can be constructed 
using miniature and subminiature 
glass tubes. The 6X4, 6AQ5, and Syl- 
vania 5642 subminiature high- voltage 
rectifier tubes would have been used in 
this construction had they been on 
hand when the work was begun. These 
tubes have almost identical character- 
istics to the tubes used in the author's 
version and could eliminate the need 
for the feedthrough terminals -with 
the smaller oscillator tube either in- 
verted or mounted horizontally. The 
smaller Sylvania rectifier would elimi- 
nate the knock -out required for the 
1B3. 

The rectifier tube filament pickup 
loop placement is not critical and, with 
adequate spacing, bare or enameled 

C6 

sl 

117 

x x 

OUTPUT 
VOLTAGE 
ADJ. 

e 
O 

r -rY 
i.3V. 
-Y 

Rr -2500 ohm p ( "Oat ¡rar Voltage Ad just") L- 40.000 ohm I w. a . 

Rs- 50,000 ohm y1 vv. re g. 

R1 -I00 meg. (see text/ 
C,-15 µf., 450 r. elec. capacitor 

C.,-.05 pi., 400 v. capacit sr 
Ct -.0I pl., 400 r. capacit v 
Cs- 360.1000 µµf. mica Nader 
Cr -.001 pf.. 400 r. cape, itor 
C,-.01 a., 6000 r. repo for 
CH,-40 ma. filter choke 
RFC, -2.S mhy. ,.f. choler (Miller #4537) 

wire may be used. The tube filament 
operates at a dull red glow and at the 
lower output potentials this may be- 
come almost invisible. For long dura- 
tion operation at low output potentials, 
under 2000 volts, it is a good idea to 
increase the single -loop pickup coil to 
two turns in order to provide better 
filament excitation, kreping in mind 
that an increase over this potential will 
likely injure the filament of the recti- 

Internal view of the high -voltage supply showing the layout of the co'nponents. 

R4 TI M VI 

FT3 FTI CS FT2 R3,C6 

March, 1960 

Fig. I. Complete 
schematic diagram 
of utility supply. w 

Tr -5000 volt r.f. transformer (Miller #4525. 
For 10 kv. the Miller #4526 can be used, 
see text) 

Tr -Power trans. 240.0.240 @ 50 ma.; 6.3 v. 
@ 2.5 amps. (Merit P -3147 or equiv.) 

M -50 pa. meter 
Sr- S.p.s.t. switch 
FT,- Feedthrough (Cambridge Therrnionic 

17958) 
FTr, FT. ,-Feedthrough (Cambridge Therm- 

ionic 17718) 
FTQ Feedth,ough (Johnson h.v. type) l,- Binding post (General Radio 938BR -red) 
Jr- Binding post (General Radio 93888- black) 
2 -Jack assemblies (General Radio 9381) 
V,-6X5 or 6X4 tube 
Vt-6V6 or 64Q5 tube 
Vs -1B3GT or 5642 tube 

fier tube used in this construction. 

Construction 

The power supply is built on a 41/2" x 
8" x 11/2" chassis and attached to the 
panel of a 6" x 9" x 5" box. The handle 
on top came from the local hardware 
store. The engraving was purchased 
for about 10 to 15 cents a character 
and was well worth the expenditure. 
Of course decals or nameplates may be 
used if desired. In any case, the author 
recommends the use of aluminum 
chassis and box and replacement of the 
thin panel supplied with such boxes 
by a thicker aluminum panel. Alu- 
minum is much easier to work and in 
drilling the meter cut -out with a hole 
saw or fly cutter, is much less difficult 
to handle. 

In laying out the chassis be sure to 
leave space where the meter, power 
switch, and jacks overhang the chassis. 
In drilling and mounting the panel to 
the chassis remember that the chassis 
must be raised inch in order to clear 
the % -inch bottom flange of the box 
and centered to clear the flange on 
each side. The voltage control poten- 
tiometer must not exceed 11/2 inches in 
diameter and its mounting hole must 
be centered to clear the top inside of 
the chassis and its bottom flange. 

One last and very important con- 
struction note: If a heavier aluminum 
panel is used, as suggested previously, 
be sure to drill its mounting holes be- 
fore attaching to the chassis. The old 
panel may be used as a template other- 
wise it is almost impossible to locate 
these "attach" holes. 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone. .005% tolerance -to 
meet all FCC requirements. Hermetically sealed HC6 U 

holders. its' pin spacing -.050 pins. (.093 pins 'f- 
able, add 15c per crystal.) Add Sc $ 95 
per crystal for postage and han- 

EA. dl!ng. 
We can supply matched sets for Globe, Gonset, Citi 
Fone and Hallicrafters units at $5.90 per set. Specify 
transmitting frequency and make of equipment. 

The following frequencies in stock (frequencies listed 
in megacycles): 26.965, 26.975, 26.985, 27.005, 
27.015, 27.025, 27.035, 27.055, 27.065. 27.075, 
27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27 165, 27.175, 27.185, 27.205, 27.215, 27.225. 

1. mom 

RADIO CONTROL In HC6 iU holders 
I in stock for immediate delivery -all channels. Pin 

diameter .050. $2.95 ea..093 pin spacing, odd 15e. 
1 SEALED OVERTONE CRYSTALS Supplied In motel 

HC6 /U holden. 
Pin spacing .486, diameter .050 

15 to 30 MC .005 tolerance $3.85 ea 
I 30 to 45 MC .005 tolerance $4.10 ea. 

45 to 60 MC .005 tolerance $4.50 ea. 

MADE 

QUARTZ CRYSTALS 
for every service 

All crystals made from Grade 
"A" imported quarts- ground 
and etched to exact frequen- 
cies. Unconditionally guaran- 
teed! Supplied in: 

FT -243 holders MC -7 holders 
Pin spacing h' pin spacing V. 
pin diameter .093 pin diameter .125 

DC -34 holders FT -171 holders 
Pin spacing S' pin spacing ii' 
pin diameter 156 banana pins 

TO ORDER CRYSTALS 
1001 KC to 2600 KCs 

7I %tolerance $2.00ea..005 %tolerance $2.75 ea. 
2601 KC to 9000 KCs .005% tolerance $2.50 ea. 
9001 KC to 11,000 KCs .005% tot. $3.00 ea. 

Specify holder wanted 
ANY AMATEUR, NOVICE, TECHNICIAN 

NAND CRYSTALS 
80 meters 3701 -3749 KC .01% tolerance 
40 meters 7152 -7198 KC 
I S meters 7034-7082 KC 1.50 e a e 6 meters 8335-8650 KC 
(within 1 KC) 

MARINE FREQUENCY CRYSTALS -All marine fr.. 
quencies from 2000.3200 KC .005 tolerance $2.50 
ea. (supplied in either FT -243, MC -7 or FT -171 holders 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75e each or 3 for $2.00 
ET -241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (all except 455 KC and 500 KC) 50e ea. 
Pin spacing Vs' Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.50 ea. 
500 KC Crystals $1.50 ea. 
100 KC Frequency Standard Crystals in HC6, U holders 
$4.50 ea. 
Socket for FT243 crystal lie ea. 
Dual socket for FT -243 crystals 15c ea. 
Sockets for MC -7 and FT -I 71 crystals 23e ea. 
Ceramic socket for HC6 /U crystals 20e ea. 
(Add 5c per crystal for postage and handling) 
WM. for FREE Catalog Complete with Oscillator Circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 

See big red display ... if he doesn't stock them, send 
us his name and order direct from nearest factory. 

OUR FLORIDA PLANT NOW IN OPERATION 
ORDER FROM NEAREST PLANT 
TEXAS CRYSTALS 

Texas Crystals, Dept 11,30 l,,es Crystals, Dept. R -30 
8538 West Grand Ave. 

V 
1000 Crystal Drive 

Rover Grove, Ill. R Ft. Meyers, Florida 
Phone GL 3.3555 Phone WE 6 -2100 

ALL ORDERS SHIPPED FIRST CLASS MAIL 

FILL OUT AND ATTACH I COUPON TO YOUR OR- 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 
EXTRA COST/ 

NAME 

I 
I 

ADDRESS 

I CITY ZONE.... STATE 

TERMS: All items subject to prior sale and change of 
price without natice. All crystal orders must be accom 
ponied by check, cash or M. O. with PAYMENT IN FULL. El 

NO COD's. Add Sc per crystal for postage and handling I 
charge. Dept. R -30, 
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Custom Dials 
For Your Equipment 

By GENE BRIZENDINE 

Details on the use of a photographic method of making 

professional -looking dials for home -built equipment. 

PRAC°rICALLY every one has had the 
experience of finishing an excellent 

piece of electronic equipment only to 
find that his hand -lettered dial lacked 
that much -needed "professional" touch. 

Since a surprising percentage of 
electronics enthusiasts are also "shut - 
terbugs," the solution to be described 
is a "natural." In photography, the 
process is called "copying" and when it 
is combined with a few tricks of the 
lithographer's trade, professional -look- 
ing dials are easily produced. 

Equipment Required 
Almost any camera capable of ac- 

curate close -up focusing is suitable 
and one with ground -glass focusing is 
ideal. Two photoflood bulbs are desir- 
able but less light will suffice, with a 
longer exposure being required. The 
slower films will produce best results. 
An exposure meter is useful but not 
mandatory if you're willing to risk a 
few negatives in trial exposures. An 
enlarger is also required, however, this 
portion of the job may be done inexpen- 
sively by your neighborhood photo 

finisher or else a photographer- friend. 
Simply stated, we make an oversized 

"mock -up" of all the characters to ap- 
pear on the dial, then reduce it photo- 
graphically to the final size needed to 
fit the equipment. 

First, accurately calibrate your fin- 
ished electronic equipment, using a 
sheet of paper temporarily taped to the 
dial. After all points are marked with 
a sharp pencil, remove the sheet and 
re -tape it on a larger, clean sheet of 
white paper. Tape both to a flat board. 

The purpose now is to transfer the 
temporary calibration information ac- 
curately to the larger "mock -up" which 
is easier to handle and photograph. 

With an ink compass and India ink. 
draw a half -circle for each range called 
for by the electronic unit. The exact 
center of the pointer shaft on the tern - 
porary markings is used as the center 
for the larger "mock -up" scales. The 
temporary calibration points are now 
transferred to the "mock -up," using a 
straight -edge and more India ink. Fig. 1. 

Now for the lithographer's tech- 
niques. For all figures and the letter- 

Black dials are obtained by placing the negative over unexposed 
film and exposing. Black and white are reversed in new negative. 

ELECTRONICS WORLD 
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STOP BUYING TUBES 
IN THE DARK 

BRAN 

NEW 
BES 

Each Tube Individually and 
Attractively Boxed! You Can 
Rely On Rad -Tel's Speedy 
One Day Service! 

All Rad -Tel's First 

Quality! Guaranteed 

One Full Year! 

NOT USED 
NOT PULLED 
OUT OF OLD 
SETS better than 

off 
Send For Free Trouble 
Shooter Guide And New 
Tube & Parts Catalog. 

Not Affiliated With Any Other 
Mail Order Tube Company. 

Irt 

Gtr. Type Price 

OZ4M 
1AX2 
1B3GT 
10N5 
1G3 
113 

1X3 
116 
11A6 
1106 
11145 

1115 

155 
114 
1U4 
1U5 
1X28 
2AF4 
28N4 
2CY5 
3A15 
3AU6 
3AV6 
3846 
3805 
38E6 
3BN4 
3BN6 
3BU8 
38Y6 
38Z6 
3CB6 
3CF8 
3056 
3CY5 
3DE6 
301(6 
3016 
305 
3S4 
3V4 
4AU6 
4846 
4805 
48C8 
413E6 

48N6 
4807 
4858 
4BU8 

.79 

.62 

.79 
55 
.13 
.73 
.73 

1.05 
69 

.79 

.59 

.62 

.51 

.58 
57 

.50 

.82 

.96 

.60 

.71 

.42 

.51 

.41 

.51 

.54 

.52 

.63 

.76 

.78 
55 

.55 

.54 

.60 

.52 
71 

.62 

.60 

.50 

.80 

.61 

.58 

.54 
51 

.56 

.96 

.54 

.75 

.96 

.98 

.71 

i 

Qty. Type Price Qty. Type Price 

4826 
4827 
4CB6 
4056 
40E6 
40X6 
4016 
5ÁM8 
5ÁN8 
5405 
5418 
58K7Á 
5807 
5888 
5CG8 
5C18 
5E48 
5EU8 
516 
518 
5U4 
5U8 
5V6 
5X8 
5Y3 
6484 
6AC7 
6ÁF3 
6AF4 
6405 
64116 

6AK5 
6ÁL5 
6ÁM8 

6ÁN4 
SANS 
6405 
6AR5 
6ÁS5 
6416 
6A18 
6ÁU4 
6AL6 
6ÁU7 
6ÁU8 
6ÁV6 
SAWS 
64X4 
64X7 
6E146 

58 
96 
59 
61 

62 
60 
55 
79 
86 
52 
80 
82 
97 
79 
76 
76 
80 
80 
.68 
81 

.60 

.81 

.56 

.78 

.46 

.46 

.96 

.73 
97 
.65 
.99 
.95 
.41 
.78 

.95 

.85 
50 

.55 

.60 
43 
.79 
.82 
50 
61 

81 
.40 
.89 
.65 
64 
.49 

6BC5 .54 
6BC7 .94 
68C8 .91 
6806 .51 

6E1E6 .55 
6816 .44 
6806 1.66 
613116 .65 
6BH8 .87 
6816 .62 
68X5 .80 
68X7 .85 
6811 1.00 
6BN4 .57 
6BN6 .74 
61305 .65 
680601 1.05 
6801 
6888 
6858 
6BU8 
68Y6 
6826 
6827 
6C4 
6C86 

6006 
6CF6 
6CC 7 

6CG8 
6CM7 
6CN7 
6CR6 
6056 
6CU5 
6CU6 
6CY5 
6CY7 
6DA4 
6085 
6DE6 
6006 
6006 
6015 
6016 
6EU8 
6E48 
6E138 

6X601 
61501 

95 
.78 
.90 
70 
54 
54 
.97 
43 
54 

1.42 
64 
60 
71 
66 
65 
51 

57 
58 

1.08 
70 
71 

68 
69 
58 
59 

1.10 
.76 
53 

.79 

.19 
94 
58 

.51 

Qty. Type Price Gty. Type Price 

616 .67 
6X6 .58 
654 .48 
6SAJGT .76 
6SK7GT .74 
6SL7 .80 
65147 .65 
6501 .73 
614 .99 
618 .80 
6U8 .78 
6V6GT .54 
6W4 .57 
6W6 .69 
6X4 .39 
6X501 .53 
6X8 .77 
7AU1 .61 

748 .68 
786 .69 
7Y4 .69 
8AU8 .83 
8AW8 93 
8805 .60 
8007 .62 
8CM7 .68 
8CN7 .97 
80X8 .93 
8E88 .94 
IODA] .71 
11CY7 .75 
12A4 60 
12A85 .55 
12406 .49 
12406 57 
124E6 .43 
12AF3 .73 
124E6 .49 
12416 .46 
12A15 .45 
12418 .95 
12405 .52 
12416 .43 
12417 .76 
12AU6 .50 
12AU7 .60 
12AV5 .97 
12AV6 .41 
124V7 .75 
12AX4 .67 

12AX7 .63 
12427 .86 
1284 .63 
12846 .50 
12806 .50 
128E6 .53 
12816 .44 
12BH7 .73 
1281(5 .70 
12816 .56 
12806 1.06 
12BY7 .14 
12827 .75 
12C5 .56 
12045 .59 
12CN5 .56 
12CR6 .54 
12CU5 .58 
12CU6 1.06 
120X6 .54 
12085 .69 
120E8 .75 
12018 .85 
120147 .67 
12006 1.04 
12oS7 .19 
12026 .56 
12EL6 .50 
12E06 .54 
12EK6 .56 
12E26 .53 
1215 .6E 
1218 .6E 
12FM6 d5 
12X5 .6`. 
12$A7M .8E 

12SK7Gi .74 
12SN1 .6; 

Qty. Type Price 

12507M .73 
12U1 .62 
12V6GT 
12W6 
12X4 
114X4 
17806 
1705 
17045 
1704 
17006 
1116 
17W6 
19ÁU4 
19BG6 
1918 
21EX6 
25ÁU4 
25806 
2505 
25045 
25006 
25CU6 
250116 
25EH5 
2516 
25W4 
2526 
35C5 
3516 
35W4 
35Z5GT 
5085 
5005 
500C4 
50EH5 
5016 
11723 

53 
69 
38 
61 

1.09 
58 
62 
69 

1.06 

58 
.70 
83 

1.39 
.80 

1.49 
.87 

1.11 
53 

.59 
1.44 
1.11 
1.42 

55 
57 
.68 
66 
51 

57 
52 
60 
60 
53 
37 
55 
61 

61 

Brand New JAN 3BP1 
Cathode Ray Tube 

e 3 .0 6A elect,ou.rc focus, 
deflection. 

ie 
nsitivity 127, 

T.172 mm 

.25 
Single, $1.45 lots of 3 

RAD-TEL TU 
TERMS: 25% deposit must accompany all orders - 

Su bject to prior sale. 
lance C.O.D. 

Please add ostage. 

55 Chambers Street 
Newark 5, N. J. 

DEPT. EW 360 
$1 HANDLING CHARGE FOR ORDERS UNDER $5 

No C.O.D.'s outside continental U.S.A. 

March. 1960 99 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


1.4drvT1immient) 

MEMORY 
UNLIMITED 

IJUMPED into the first railway com- 

partment which seemed empty: my 

eves fell on a book left on the seat 

opposite by a previous passenger. 

I took it up absent- mindedly and ran 

through the first lines. Five minutes 
later I was reading it as eagerly as a 

clue to a hidden treasure. I learned 

that everyone's memory is capable of 

fantastic feats: that an ordinary person 

if he has taught himself to control the 

way in which his brain stores impressions 

can memorize accurately long and com- 

plicated lists of facts after reading them 
over only once or twice. I thought I 
would test the truth of the statement. 

I took a timetable out of my suitcase 

and began reading quietly in the manner 
prescribed, the names of about one 

hundred railway stations. I observed 

that, after reading them over a few 

times, I could recite the whole list off 

with hardly a mistake. With a little 
more practice I found I had committed 
them so completely to memory that I 

could remember them in the reverse 

order and even pick out one station 
from the list and say which number it 
was, and what were the names of the 

towns before and after it. 

I was astonished at the memory I 
had acquired and spent the rest of my 
journey on more and mare difficult 
experiments in memory, and reflecting 
how this new control I was achieving 
over my mind would materially help me 

to a greater sucees- in life. After this. I 

worked hard at this wonderful memory 
system, and within a week I found I 

could recall passages from books and 

quote then) with ease; names. addresses 

and business appointments were remem- 

bered immediately: and in four months 
I had succeeded in learning Spanish. 

If I have obtained from life a measure 

of wealth and happiness. it is to that 
book I owe it, for it revealed to me the 
workings of my brain. 

Three years ago. I had the goad 

fortune to meet its author, and I prom- 
ised him to propagate his method and 
today I am glad of this opportunity of 

expressing my gratitude to him. 

I can only suppose that others wish 

to acquire what is, after all, the most 

valuable asset towards success in life. 

ßorg's address is: E. F. Borg, e/u 
Aubanel Publishers, 14 Highfield Road 
(Rathgar), Dublin, Ireland. Apply to 
him for his little book, "The Eternal 
Laws of Success," It is free to all who 
wish to develop their memory. 

F. ROBERTS. 

100 

Mock -up is taped to plywood board shown ready for the camera. 

ing, purchase from your stationer 
sheets of "Artype." These are very 
accurate black letters, printed on thin 
transparent plastic sheets, with pres- 
sure- sensitive adhesive backing. In- 
cluded below each character is a thin 
guide line which is useful in obtaining 
accurate alignment on the "mock -up." 
The guide line is removed with a razor 
blade after final positioning. " Artype" 
comes in many styles, the figures il- 
lustrated being No. 1126, which is 
about the optimum size for most pur- 
poses. 

In use, individual characters are 
transferred to the "mock -up," using 
any pointed instrument, such as one 
point of the drafting compass or even 
milady's hat pin. With just a bit of 
practice, the knack is quickly acquired 
of separating the desired character by 
means of the sharp point. Next "spear" 
it, move into position on the "mock- 
up," and smooth down with a fingertip. 
Continue until the figures and any 
lettering have the desired arrange - 

Fig. I. The rough penciled markings are 
projected to the larger mock -up as shown. 

ROUGH DIAL POINTS TRANSFERRED TO 

MOCK -UP, USING STRAIGHT - EDGE 

a 

LARGE MOCK -UP 
DIAL / 

ROUGH, PENCILED DIAL 

`BOARD, FOR SUPPORTING MOCK -UP. 

LAMP - 
I J CAMERA u 

v 
//11\ 

. 45 , , 1 

.10. LAMP 

COPY BOARD 

Fig. 2. Photographing oversized mock -up. 

ment. Conveniently, the "Artype" may 
be lifted and re- positioned, to correct 
any mistakes. 

The completed "mock -up" is placed 
in position for photographing, after 
masking the surplus white border with 
any dark material. This will prevent 
stray reflected light from reaching the 
negative and help produce sharper 
characters. The camera distance should 
be close, filling the negative as com- 
pletely as possible. A tripod, or other 
steady support, is required. Lights 
should now be positioned for most uni- 
form lighting of the subject -while, at 
the same time, avoiding reflections. 
The best position is about 45 degrees 
from the plane of the subject, the lights 
and subject forming a right triangle. 
The negative should parallel the sub- 
ject in order to produce over -all "in- 
focus" results. Stopping down sharply 
will help here. (See Fig. 2.) 

After a sharp, " contrasty" negative 
is obtained, it is easy to enlarge to any 
size required by the equipment. By 
making the negative "contrasty," the 
final print should come out a crisp 
black- and -white. 

Making dials this way is much 
simpler than this rather elaborate de- 
scription might indicate. Irrespective 
of whether your newest electronic cre- 
ation must "pass muster" with the boss 
or the spouse, a snappy dial can go a 
long way in gaining approval. -- 

ELECTRONICS WORLD 
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LORAN R -65 

i 

I..., 

l' I 

t, 

APN -9 RECEIVER 
& INDICATOR 

.tl,ll. 
1 l ....... 1 with 
V 5 .. $19.50 D 

2 toa`'Iliverler. itote.er SuppIY for 
BRAND NEW 532.50 

I 

above. 
,. 1 , .t h . 0111::. 1:11,b,. 

AN/APA-38 PANORAMIC ADAPTER 
\.,! Ií,1.,, \n I,,,.. ,i1 Mr t , nt., 1.,... 
SI Ituml II idtl. Total >,' 1 Ill Me ( 

Itegnl:Ir w- I,n,t11 ., .,il 
:'i 

Vari able - 

111 1.1011 vie,.,' Use 
:,'"p: -i Including II tubes . u 

:. r e 

S 1 9.50 .rope tube trio. :IDFt. LIKE IN EW 

ASB -5 'SCOPE INDICATOR 
BRAN() NEW. includ- 
ing :111 !then. together 
with SBP 1 'Scope 
Tube. uri.tiall> Os ell 
in Navy Aircraft 
RADAR equipment. 
Easily converted for 
AC operation. \ 'L 
VALUE 5250.001 
OUR 
PRICE.. $18.95 

GOLD PLATED SPECIAL! 
TS -1 /ARR -1 TEST OSCILLATOR 

Port oldei mt 1e 
u11 antenna. 111:1:1''" S1.\ and 

s 034- a , 111411. 411. bltit "I" S3.45 PRICE. e a c h 

I- r 

RADIO CONTROL 
RECEIVER 30 -42Mc. 

ILÁY.. 
w 1 

:., rr -rT1 
BRA 

° 
512.95 

B. 
MICROPHONES Excellent BRAND I Model DescrIption Used Ntw 

T -17 ...Carbon (land Mike $5.45 I 
T -30 ...Carbon Throat Mike...$ .34.. .74 T -45 ...Army and Navy Lip Mike 1.25 I TS -9 ...Handset 3.88 
TS -11 . . Handset 3.95 1 
75 -13 ..Ilandeet 4,25 
RS -38 . Navy Type 4.75 I HEADPHONES Excellent BRAND' Model Description Used NEW HS -23 ..High Impedance $2.19...54.65 
145 -33 ..Low Impedance 2.69... 4.65 
HS -30 ..Leis,- Imp. I fentherwt.) .90... 1.65 l 
N -18 /U lligh Imp. (2 units) 3.75... 7.95 TELEPNONICS -800 ohm Low Impedance HEADSETS. BRAND NEW, PER PAIR $3.25' CD -307A Cords, with PL65 plug and JK26 ' Jack 
Earphone Cushions for above -pair .50 I .ç 

.- .) 
c äa3 

r ` -' Itiul , 
INDICATOR ID 
R9B' APN complete 

- LORAN APN-4 n¡ 
FINE QUALITY 

'? NAVIGATIONAL EQUIPMENT 
-raehie position of your boat or 

, max receiver complete with all tubes 
-6B /APN -4, and RECEIVER C 

with tubes. Exc. used 
eS49.50 

r- Inaicato above. BRAND NEW ..269.20 
Inverter for apes unit available from stock. 

4p..."--.--- 

B.1 , pnq I: 
LORAN APN /4 

OSCILLOSCOPE 
Easily convened for use on re 
dio-TV sone. bench. 

e 

Completely Assembled 
LIKE NEW! Supplied with 5- Scope. type $14.95 SCPI ly 
Brand New 319.50 

BC -906 FREQ. METER -SPECIAL 
Cavity type. 145 to 235 Mc. BRAND NEW. complete with antenna. Manual included. 

PRICl- 
LOW $10.88 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

:1 Amp. Hour, BRAND NEW. 35hf. x 1- t, 1.', t. .hod and F.leeto- lyte - x (InIV $2.95 

2 VOLT BATTERY "PACKAGE" 
I -2V, 20 Amp. Ile. Willard Storage flattery. lludel .20.2. 3' x 4' y. high.......... $2.79 
1 -2íz 7 prong Synchronous Plug -In Vibrator 1.49 
1 -Quart Bottle Electrolyte (for 2 cells, 1.5 ALL ERANO NEW! $5r45 Combination Erica 

SCHEMATIC DIAGRAMS ó7 ny, "al ant. 65c lyis 
SEND FOR FREE CATALOG, many more Wonderful Sur Dias RuVS' 

March. 1960 

AN ART -13 100 -WAT-- 

TM' -t 
O `- -.- -JL. ` 

.i 
C 1 

dp b. . 

Jt'71J' -t e _ 

11 

2H 
00 

CHANNELS l CANN 
.7 

2 to 18.1 Mc CeEIDIt 
f' Collins Antolaeoe Aircraft 
l:\t ". \Irtt'. Quick change In ally 
nels or manual tuning. Speech ' 
carbon r magnetic Ike. Highly 
curate VF.b. Built In slat contr.. 
1'l'Sl is modulate 81:1 In final up 
A (teal "1107" Ham buy at ohr low 
Orig. ,st /ciao°. Exe. Exert.. 
0.18 Low Fre4. Ose. Coil for ART.13....... 
54V Dynamotor for ART -13 
Accessories available for emtr 

XMTR 

- 

OR 
v. i 
O 

with Tubes 

Transmitter. A,I. 
of t.:i I`resvt ,hole 

naelil er -IiI,per u- 
a0 hie. highly ar 

Iasi e:11iinato1 
to Ho,. etas: "It 

trice! $49.50 J 
7.95 

11.95 
In mimes invited. 

SPECIAL FOR MARCH! 
APR -5A UHF RECEIVER 

Ill's AIltAA is a nu,erl.rt receiver o 
Ora: 1 1 , from 1 111111 iti :111111 T. 

front 3tioo to 610 11111Ci, COO, of Interclhangeable "mixers usltm a 
ronarol. It has a In men. I F 1 ,, 

limegacycle: ,ter. tgbl t from 
base. 1u -21WÚ cycles. t I 

of n pot. lbw for fro , 

iities 4. n mpl.lnent ....' 
rand new in originl'I $69.50 oleo! manual: and all 

SCR -522 2 -METER RIG! 
..' VHF T ,fitter- rerelee 1 

el . \ I- olled. Ample 1 1 I,orl 
I l'I. fast Excelle. t conflilem. 

SCR -522 Trasmitter- Receiver, Complete with all 18 
tubes. too rack and metal case. $32.32 COMBINATION Special 

Transmtter Only with all tubes 517.50 
ri Arce..ors for above available. 

BC -314 -F 4 -BAND RECEIVER 
I 

I 
h 

I, S55.00 

TG -34A CODE KEYER 
Self-contained automatic unit, 
reproduces de practice sig- 

Ls rec rded on paper tape. 
By use of built -in speaker, pro - 
viates code -practice signals to 

r -, 
,tk. ,r 

-.4 

tI 
I 

one or person. more 
t BRAND NEW 

speeds from 6 1$22.50 to 26 from 
Checked twill. l ,.-. a -rd 517.95 - 

MOBILE -MARINE 
DYNAMOTOR ---!` 

Input 12V DC. 0 : 025 V R ,i DC ® 225 Ma, for press -to- 
talk intermittent ion Slu. wt. 
OUR LOW ]PRICE... 56145 ü6(W 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DM -25 12V 2.2A 250V .059A 54.50 
DA -IA 28V 1.6A 230V .1OOA 3.95 
DM -28 28V 224V .074 2.75 4.75 
1361-32A 28V 1.1A 250V .05A-2.45 4.45 
DM -33A 28V 5A 575V.16A 

28V 7A 540V .25A 1.95 3.75 
0M -340 12V 2A 220V .0804 4.15 5.50 
051-534 28V 1.4A 220V .080A 3.75 5.45 
DM -64A 12V 5.1A 275V .I50A 7.95 
PE -73C 281/ 20A 1000V_350Á 7.95 10.50 
PE -88 28V 1.25A 250V .05114 2.75 3.85 

MOBILE 
INPUT: 
OUTPUT 

DYNAMOTOR SPECIAL 

.I, .I ll $3.95 
PE 101 O NA 7 

uttNl, .. 

$24.50 
STANDARD TUBES 

Removed from Brand New Go,'t Equipment RECEIVING 6AC7 55 815 2.15 GAGS 35 616 .32 R17 85 12477 .... .95 - 1625 29 BARS 35 SPECIAL PURP. 1629 29 
13C4 25 3E29 25 2013 39 BALS 33 807 95 20t4 39 B1 59 K13 8 95 AR -150 ...5.95 8X5 35 814 2 25 3E1.1 1 49 
Pleas. include 250/0 Deposit with o ter- Balance C.O.D.. or Remittance in Full. 50e Handling Charrier on all orders 
Ìceder 

$5.00. AH shipment; F.O.B. Ou W arenoste, Ñ.Y.C. 1n Merebanasse colt«, to Prior Sale ana Price Change. 

G &G Radio Supply Co. 
Telephone CO 7-4605 

51 Veste St, New York 7, N. Y. 

BC -603 FM RECEIVER 
20 TO 27.9 MC. 1495 . Exeell:nf Used 
BRAND NEW $16.95 
Convert to 20 -$0 Me.. and A M.! ..a 

t 
:i. luis111111!tun t. ,r er, 

Complete Tritely with al . k. 

I IS lt . Tot Allot BIx Used S1.25 Wand N, As 55.50 
C-611 e. ts'.pt 27 to 523.50 

',and New 537.50 
AC POWER SUPPLY FOR BC603. 683 lolerclumAe.,dr uto . lie. Il,Till ,witch. NO 111:1 t-It. IIAN1it. NI!Kl,4:n. Pm, Ides VD( a, 

1 Mn. 2IVA( a, 2 Amen.. . 510.0 mlele '240omge 'Technical Nauuai for i1e-61.:1. 
$2.95 

BC -604 TRANSMITTER -Companion unit fur 
BC -611:í It tvr above With all tubes. 
BRAND NEW $10.95 
BC -684 TRANSMITTER- Companion unit for 
BC -G53 nevi above. Complete with all t ubeN, Like NEW 57.95 BRAND NEW $12.95 
POWER SUPPLY for BC620, 659, arailAble for 6, 
12 or 21 Volts 11('. .lpecity $8.95 

BC -659 TRANSMITTER & RECEIVER 27 

.: 

tnke 
.11 Too 

11011t,Oed. 111 t , 1'. 
. 

0..1 
lo- 

S 
rd 

01. $11.95 
O1 

$7,95 

FM TRANSMITTER - 

RECEIVER d 

*NCI 

-per} 

125.17. - l 
1-12,11.1. 11 Il 

1 1 1 . - 1(. 
BRAND NEW $8.95 

121011 1, t. , . for a. ,I. _ 51.00 

BC -733 VHF 10 -TUBE AIRCRAFT RECEIVER. 
6- channel alai control. Freq. 10 i..I to 1 10.3 \Ic. Dual filter range. Easily converted f 
tracking Sputniks! 0$7.95 

) 

Complete will. tulles 
Brand New complete with tubes 58.95 Dynamotor for above 24 V. New 55.95 

NAVY AIRCRAFT RADIO RECEIVER 
Alüt /('I!V .I.11:, 1 -I all to 9050 
Kr in 4 hands. li Tula- S'tlparrhe1 - 
com nunicntions receiver, with O t 1 local an ree tote tuning, hand < 

change. Sharp and brood tuning. ° -. 
VC, CW. Illuminated dial. c' 

4.t. Complete with tubes and dyne- / { :tor. used 517.95 1 - - -,- I.ih New 526.50 
C.o..i Snooty 110 \. V , n,il $8.50 

ARC -5/R28 RECEIVER -' 
: "rile, lug to 151, me 

I - hots- l ompleae $ O 
II, CPowe BRAND NEW tee. 5 I 

I 10V AC Power Sup. Klt for above 59.75 

ARC- 5/T -23 TRANSMITTER 
I' '.'b, Mr Includes 2 -832A. 2 -IC25 $21.50 BRAND NEW 
SPECIAL Limited quantity ARC -5/723' 'miller.. 
OFFER! Excellent used. less tubes SS.95 

MD -7 MODULATOR for T -23. complete with $9 95 a claw. LIKE NEW i .l 

ARC -5 MARINE RECEIVER -TRANSMITTER 

Me BRANO km .:71m.1.5 Navy Type Comm. Receiver 1.5 to :1 

516.95 6 tubes 
I 

eP i 
Navy Type Comm . Transmitter 2.1 -3 I51ea5 510 BHANII NEW with tune; and Ktrl i i 5 
MODULATOR for above, new with tubes $5.95 

b.. MM EM .. .. a. cE .... E... .. .. a. ad 
SCR -274 COMMAND EQUIPMENT 

ALL COMPLETE WITH TUBES Like 
111.453 Receiver rpt11)0 -530 KC $14.50 518.50 
BC-154 Receiver :i -O Me 9.5 12.45 
HC -450 :1- Ieceiver Control Box 1.29 1.75 

110 Volt AC Power Supply Kit. for all 27.I .N and 
ARC -5 Receivers. ComIlttO with 1.10151 

e $7.95 
Factory wired. tested. really to oiliest,.... SI 1.50 
SPLINED TUNING KNOB for 274 -N nd .R( -:, 
RECEIVERS. Fits BC -453 BC -4:4 and 49c others. Only kal 

w tb all tunes and 07Mal.0 BRANDC1NEW $1.65 
C -58 TRANSMITTER -5.3 to 7 MC. Complete with 

V 

all tubes and crystal. $9.15 IIRAND NEW .. ..... 
BC -459 TRANSMITTER -7 -B.1 Me. complete wio all 
llo.. and .rynlal. $13.95 

T IQ TRANSMITTER -3 to Me 0115511 
. wh:Hlulu,& $10.95 

lu ',Ilator USED 3.4E NEW 5.95 
B. -,miter Control ans.. 1.2S NEW 1.49 
AIL al. ESSORIES AVM FOR COMMAND 

EQUIPMENT. 
L. EB 

234 -258 MC RECEIVER 
AN/ARR-2 

BRAND NEW 11 -tube U11F lr 
Tunable Receiver with ache- di: 
matic. Only a few at this low 1!) 
price? $8.88 
Complete with tubes 
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HEW IMPORTANT 

SAMS BOOKS 

"TV Servicing Shortcuts" 
by Milton S. Kiver 

ALL -NEW EDITION! Famous 
best- seller, completely re- 
vised, more valuable than 
ever. Helps the technician 
sharpen his service tech- 
niques by use of the case- 
history method. Shows 
through 69 case histories 
how to quickly solve com- 
monly recurring TV service 

problems. Outlines trouble symptoms: gives 
step -by- step explanat ion of how to track down. 
localize and solve the trouble in any TV set. 
Includes a number of transistor and printed- 
board servicing problems. A truly invaluable 
trouble -shooting guide. 104 pages; 55_ s, so x 8 '. Only 

"ABC's of Ham Radio" 
(How to get your novice license) 

by Howard S. Pyle 

Here's all you need to know 
to qualify for the radio ama- 
teur novice license. Written 
by an expert, formerly a gov- 
ernment License Examiner. 
and teacher of a course on 

s - - the subject. Includes typical 
quest ions from novice exams 

Ilw1 to illustrate points. Chapters 
include: About the Exam; 

The Radio Telegraph Code; Basic Electricity; 
Radio Power Supplies; Electrical Measure- 
ments; The Radio Transmit ter; Legal Aspects 
of Operation; Examination Procedure; You're 
On the Air; etc. Best book of its kind - 
written so everyone can understand 

$150 it. 112 pages; 5!z x 8!y'. Only 

"Two -Way Mobile Radio 

Handbook" 
Author Jack Relmi presents the first really 
comprehensive treatment of the subject of 
mobile radio. Ten complete chapters cover: 
basic systems; types of receivers available; 
transmitters; control systems; antenna sys- 
tems; power; servicing of mobile radios; etc. 
Written especially for those who service, in- 
stall and maintain mobile equipment. 240 
pages; 53,4 z 8W. Only .. $3.95 

"Servicing TV Video Systems" 
The third volume in Jesse Dines' series of 
comprehensive TV circuit coverages: Dis- 
cusses operation of the video -IF amplifier. 
video -detector, video- amplifier, and the pic- 
ture -tube stages of a Ty receiver. Includes 
data on color sets and recent changes in video 
systems. Really helps you master the modern 
video system: gives you trouble -shooting 
know -how, helpful servicing hints, methods 
for improving fringe area reception, and pic- 
ture tube substitution data. Owners of Dines' 
previous books t "Servicing TV Sync Circuits" 
and "Servicing TV Sweep Systems" l will want 
to add this valuable book to their library. 264 
pages; ridi x 8! § ". Only $3.95 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distr'baler today, 
or mall to Howard W. Sams i Co., Inc. Dept. C -10 
1720 E. 38th St., Indianapolis 6, Ind. 

Send me the following book,: 
D "TV Servicing Shortcuti ITK -21 

D "ABC's of Hom Radio" (HAP -1) 
"Two-Way Mobile Rodio Handbook" (MRS -I) 
"Servicing TV Video Systems" (VID -1) 

S enclosed. O Send FREE Book List 

Name 

Address 

City Zone State 

L (Outside U.S.A. priced slightly higher) - 
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NEW BLOOD for the service industry 
is receiving increased attention 

from organized groups throughout the 
country, although attitudes vary. Just 
as there is increasing concern over 
part -timers. who are relative newcom- 
ers, by and large, there is also a recog- 
nition of the need for adequate training 
facilities to insure the availability of 
satisfactory manpower reserve. These 
two interests are not in conflict. Shops 
in many parts of the country have 
trouble obtaining and keeping good 
men, who are also in demand by large 
companies. On the other hand, service 
can only be hurt when it is judged by 
improperly qualified individuals who 
represent it in the eyes of the public. 

Last month, we took note of the 
training and accreditation program un- 
derway in North Carolina. Presently 
being contemplated by TESA of Mil- 
waukee is an apprenticeship program, 
to be undertaken in cooperation with 
the Milwaukee Vocational School and 
the Industrial Commission. that would 
provide students and graduates with 
on- the -job training. 

According to this association's 
"TESA News," "The whole service in- 
dustry is badly in need of good tech- 
nicians. Students who have had two 
years of day- school training or four 
years of night- school training would 
make ideal material. These students 
have a good theoretical background 
and generally need only the experience 
of the shop and field service to make 
them well- rounded television service 
technicians. It is also an opportunity 
for TESA members to give training 
other than technical. Business man- 
agement, advertising, and proper cus- 
tomer relations can be made a part of 
the training project." Major objections 
involve the length of time and cost that 
would be incurred by members who 
undertake to train apprentices. 

Robberies Continue 
Breaking and entering of service 

shops is getting to he an increasing 
problem throughout the country- -an 
indication of sorts that the service in- 
dustry itself is not an unimportant fac- 
tor. although a rather unfortunate indi- 
cation. More thefts of receivers and 
equipment are being reported in the 
Miami area, one of the most heavily 
hit in the nation. The St. Louis area is 
also being affected. The robberies give 
every sign of being the work of system- 
atic, professional criminals rather than 
the efforts of indiscriminate vandals. 
All shop owners are being asked to no- 
tify local authorities and association 
leaders whenever they are approached 

with suspicious -looking "bargains" in 
equipment or merchandise, or when- 
ever they hear of such bargains. This 
should be done even though your own 
area has not been subjected to thefts. 
There may be an attempt to dispose of 
material stolen in one area in another 
part of the country. 

New Awards Program 
A new Achievement and Awards 

Program, patterned after that used by 
Optimist International, has been adopt- 
ed by NATESA to help strengthen and 
solidify organizational growth and 
growth of affiliates. Local groups will 
he rated on their performance in many 
areas, such as activity and membership 
participation. 

Quotas have been determined for 
each item in the program to make it 
equally possible for all associations, 
whether large or small, to win awards. 
The program is regional as well as na- 
tional, and all winners are to be an- 
nounced at the next annual NATESA 
convention. The competition is intend- 
ed to promote more active participation 
in association affairs by the individual 
members as %veil as to instill a feeling 
of pride in their organizations. 

Mid -State ESDA Elections 
Charles E. Ross III of Colonial Park 

Radio d TV was elected president of 
the Mid -State Electronic Service Deal- 
ers Association. He succeeds Wayne 
Prather of Wayne Electric who was re- 
cently elected president of the State 
Federation to finish the unexpired term 
of Dave Krantz. Mr. Prather was also 
elected chairman of the board of direc- 
tors. 

Other officers named include Don 
Billow, Billow Television, vice- presi- 
dent; Arthur Mottern, Pa.rtang Ap- 
pliance d TV, secretary; and Oscar 
Stroup, S d W Radio d TV. treasurer. 
Mr. Ralph D. Potteiger of R. D. Pottei- 
ger Television was elected to the board 
of directors for a two -year term and 
Joseph Macko of Macko Radio d T. 
John Boglovitz of Keystone Electron- 
ics, and Harold Stubblefield of State 
Electronics were elected for three 
years. 

Indiana Elections 
Dean R. Mock of Mock's TV Sales 

and Service was elected president of 
the TV Bureau of Elkhart. Other of- 
ficers are LaMar Zimmerman, Zinuner- 
lu man's Service, Inc., vice -president; 
Wayne L. Clem, Clem's TV and Appli- 
ance Service, secretary; and Harry 
Carmien, Carmien's Radio and TV, 
treasurer. 

ELECTRONICS WORLD 
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ARTS of St. Joseph Valley selected 
the following new officers to head their 
association: William Rapport, Kordona 
Radio -TV, president: Lewis Wood, 
Marquette TV- Radio, vice -president; 
Harold Rhodes of The Electric Com- 
pany. vice- president; Jack Cook., Elec- . Ironic Serrice Co., secretary: Richard 
Tepe of Tepe TV Sales cf Serrice, treas- 
urer; James Russell, Russell's TV Serv- 
ice, sergeant -at -arms: and Russ Bills, 
Bills Television Serrice, chairman of 
the board of directors. 

Part -Timers 
The eternal discussion on the role of 

the part -timer goes on, this time with 
a more tempered attitude than usual. 
James W. Baker, chairman of Indiana's 
IESA, asks, "What is a part- timer? ... 
I would rather look at it from this 
angle: What is a legitimate service 
technician? He will be honest and 
ethical in all of his business practices. 
He should maintain a service shop with 
adequate equipment ... He will charge 
a just and fair price for services rend- 
ered . . . In this business there are 
many good, legitimate, part -time serv- 
ice shops that are a credit to the in- 
dustry. On the other hand, there are 
some full -time operators that should 
not he in business ... In the future, 
let's all refrain from using the words 
'part- timer' and instead talk about 
legitimate shops." 

Training by Delco 
In thirty General Motors Training 

Centers located throughout the coun- 
try, the Delco Radio Division is offer- 
ing a one -week course in advanced 
training to electronic technicians who 
wish to keep up to date. Working in 
small groups, technicians will cover 
transistor fundamentals, signal -seeking 
radio tuners, hybrid auto radios, auto- 
matic head -lamp dimmers, garage -door 
operators, and other devices related to 
automotive electronics. Practical work 
and troubleshooting techniques are also 
in the curriculum. Interested techni- 
cians should apply to their local Delco 
electronic distributors. They will be no- 
tified as to when courses will be given 
at the training center nearest them. 
The courses are scheduled two or three 
times a year at each center. There is 
no charge for tuition or textbooks. 

Kansas City Licensing 
As a result of litigation instituted by 

The Electronic Association of Missouri 
to block the TV licensing ordinance, 
the Kansas City law is not being en- 
forced. In order for the law to be effec- 
tive, a board of examiners for which it 
provides must be set up. Mayor H. Roe 
Bartle has indicated that he will not 
appoint that board while the ordinance 
is in litigation. Anti- licensing forces 
have at least won a delaying action. 
Meanwhile, there is some evidence that 
licensing in this municipality may be- 
come something of an issue in partisan 
politics. It has become the subject of 
charges of corruption and the matter 
for newspaper editorials. -30- 
March, 1960 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT service data library! 

" PHOTOFACTS a-e 
the single most impertant 
addition to good service. 
They save lots of time." 

-George A. Petzold 
Baltimore, Man land 

You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily - 
EARN MORE, DAY IN AND DAY OUT... 

What's more -as the owner of a 
complete PHOTOFACT Library, you 
know your customers' sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result: You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 

BIG NEW PLUS! 
gut the details 

If you now own a 

PHOTOFACT Library, you 
can apply for membership 
in the powerful r ew 
"PEET" program, desiç ned 
to build prestige and l,usi- 
ness for the Service Tech- 
nician who qualifies. Ask 
your Sams Distributo- for 
the "PEET" details, or nail 
coupon today! Address 

Ctr 

r 

HOW TO STAY AHEAD... 
Yes, the truly success-ul Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem- faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTS as they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too -see below!) 

For PHOTOFACT Libra -y Easy -Buy 
Plan details and Standing Order Sub- 
scription, see your Sams Distributor 
today, or write to Howard W. Sams... 

HOWARD W. SAMS 8, CO., INC. 
1724 E. 38th St., Indianapolis 6, Ind. 
G Send me full details on the new "PEET" Program. 

Include full information on the Easy -Buy Plan and 
Free File Cabinet deal. 

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

My distributor is 

Shop Name 

Attn: 

L_ 
Zone State 

J 
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See Your Electronic Part, Dealer or Jobber 

COMPANY 
tESICNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1921 

Choose 
Hand Tools ... the Professionals do! 

You need the BEST TOOLS to do the BEST JOB . . 

Your Radio, TV and Electronic 

Parts Distributor has them ! Check the "SEIZER" 

provides the necessary 

"third hand" in no many 

tricky situations! 

No. 42H 

Clomps on as a Heat Sink. 

Holds wires etc. while soldering. 

Holds dial cords when stringing them. 

Retrieves small items from awkward places. 

Out -reaches and out -holds needle nose pliers. 

Select from the Complete Line of Quality Tools and Handy Kits .. 

2ua1eeq'gfaad 7o01 
X C E LITE ,INCORPORATED 
ORCHARD PARK, NEW YORK 

Canada: Charles W. Pointon, Ltd., Toronto 

WHO NEEDS 

WlLESoF'ttIRE? 
GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

CONVERTER 
Change 6 or 12 volt D.C. to 

110 volt. 60 cycle A.C. 

No Installation Just plug into 
cigarette lighter of car, truck, 
or boat, and it's ready to go! 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portableTV.and 
testing equipment. 

Models from 15 

o 200 watts, 
priced as low as $ 1 2.95. 

'i 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 
IN CANADA ATLAS RADIO CORPORATION LTD ONTARIO 
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PREFERRED BY THE EXPERTS 

PURCHASING 
A HI -FI 

SYSTEM? 
Send Us 

Your 

List Of 

Components 
For A 

Package 

Quotation 
WE WON'T BE 

UNDERSOLD! 
All merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 

FREE Ili Ft ('atnlop 
Available on Bequest. 

AIREX 
RADIO 

CORPORATICN 
64-R Cortlandt St., N. Y. 7, CO 7-2137 

PARTIAL LIST 
OF BRANDS 
IN STOCK 

Alto Lansing 
E lectrovoic 
Jensen 
Hartley Stephens 
University 
Acoustic Research 
Janssen 
Wharfedale 
Karlson Cabinets 
Viking 
Con certone 
Bell G.E. 
Weathers 
Harmon- Kardon 
Elsa Pilot 
Sherwood 
Acrosound 
Karg Ampl B Spkrs 
Dual Changer 
Ronan Leak 
Dynakit Fisher 
H H. Scott 
Ferrograph 
Tandber : 
Pentron Revere 
Ampex DeWald 
Quad 
Challenger 
Wollnsak 
Garrard 
Miracord 
Glaser -Steers 
Rek -O -Kut 
Components 
Norelco 
Fairchild 
Pickering Gray 
Audio Tape 
Conroe TV 

Full Line of 
Wellcor Cabinets 

New TV Designs for I960 
(Continued from pr(!J( 461 

watching Westerns while the teacher is 
out of the room. Connection to a 
closed- circuit TV system is also made 
possible without rewiring. Other Hoff- 
man receivers include a saddle -stitched. 
leather -covered portable and a series of 
consoles with provision for use of the 
sound channel as a stereo amplifier. 

Magnavox 

This year Magnoroa' has added a 
(tireless remote- control system, similar 
to that of RCA, Olympic, and others, 
which use a transistor oscillator. A 17- 
inch table model and a number of 21- 
and 24 -inch sets are offered, all using 
hand wiring and a conservative circuit 
design. Stereo combinations and a 
number of deluxe cabinet arrange- 
ments are the main features of the 
line. 

Motorola 
This is one of the manufacturers who 

has taken note of the service techni- 
cians' problems with printed wiring. 
The Motorola board can be partially re- 
moved from the set while connected hut. 
while this can be done simply enough. 
the crowding of the components on the 
board, and the use of color -coded con- 
ductors still require some effort to 
trace out a particular circuit. The com- 
plete wiring pattern is reproduced in 
color on both sides of the board. This 
helps, hut one must always refer to the 
layout drawing to follow a particular 
conductor. The board itself is fiber - 
glass -re- inforced and the printed wir- 
ing has been carefully engineered to 
avoid pealing, cracking. and the vari- 
ous other troubles that can befall 
printed wiring. 

Olympic 

This manufacturer specializes in con - 
sole and combination models of con - 
servative design. Hand wiring and es- 
tablished circuitry are combined in a 
line of receivers that includes a remote- 
control system similar to the transistor 
oscillator featured by RCA and Pitilco. 

Packard Bell 

One of the features of the 1960 
Pueku).d Bell receivers is the "com- 
puter dial" channel selector. As shown 
in Fig. 4 Ilower right i, this consists of 
it deck of 12 dial lights which are 
placed behind a rectangular panel. The 
lamp corresponding to the selected 
channel lights up, illuminating the dial 
number in front of it. This system is 
combined with a power- tuning circuit 
that operates from a 3- transistor re- 
mote- control unit or from the wired 
"Control Master" which includes a 

small. remote speaker. The acoustic 
remote control operates in the 40 -kc. 
range and uses four separate tuned 
circuits in the receiver to determine 
which of the four control relays should 
be activated. 
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vaca 4edi e e e 

T R VA 
REMARKABLE TUBE VALUES AT 1950 PRICES 

ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED "TRU- VAC'" 
Typical TRU -VAC' Bargains! 

THIS IS A PARTIAL LIST 6SN7GT _ ALWAYS 30c Thousands More Always In Stock 6W4GT -_ ALWAYS 30c 0Y4 3,4116 666 688 6048 657 764 on 36C5 6464 6BA6 6C16 658GT 765 1470T 38146 6AC7 68C5 6C766 6547 786 
11330T 3826 6A14 68C8 6C617 65D7GT 767 
ics 3CB6 6AGS 6806 6CN7 6515 788 
1C7 304 6AH4GT 66E6 6C08 65E7 704 
114 3S4 6Á196 6815 6C86 65G7 7C5 
1E5 3V4 661(5 6BG6G 6CS6 65H7 7C6 
104 4807A 6615 6616 ECUS 6517 7C7 
1M5GT 4858 6418 6816 6CÚ6 6587 7E5 
114 4827 6ANS 681(5 606 6517 7E6 
116 4016 6405 6887 6016 6507 7E7 
IN5GT 5Á6i8 6A06 6817GT 6006GT 65R7 717 
I65 5AN8 6407 6886 6006 614 718 iss SAT8 6pß5 680601 6E5 6U8 7G7 
1T4 5AV8 6A55 6807 616 6V601 7147 
1Ú4 5424 6AT6 6688 616 6W6G1 7N7 
I115 5Bß8 6AU4GT 6858 614 6X4 

516 6AUSGT 6875G 615 
707 

1X7 6X867 7X6 
1%7 5R4 6ÁU6 6826 616 6X8 
24/4 5U4 6AU8 6827 617 

7X6 
674 7X7 

28N4 5U8 6AVSGT 6C4 61(601 744 / % %l 7Y4 
2CY5 5V4G 6AV6 6C86 687 745 724 
3Á4 5V6GT 6AW8 6CD6G 687 766 1748 
345 5X8 6AX4GT 60.6 607 747 12485 
3415 573 6Á5507 6CG7 654 7A8 12605 

12,416 17547 36 
12417 17537 38 
12AÚ6 1251(7 39/44 
12AÚ7 I2SNIGT 41 
17AV6 17507 42 
17AV7 17V601 43 
124X407 12W6GT 45 
124X7 12X4 5045 
17Á17 14 ,47/1787 5085 
1284 1486 SOCS 
12846 1407 5016 
12847 19 56 
121106 I9AU4GT 57 
128E6 19806G 58 
128E6 1916 71A 
126147 1918 75 
12806 24A 76 
12667 252661 77 
17877 26 78 
17CÁ5 27 80 
17CN5 35 84/624 
1204 3545 11723 
1215 3585 
1787 35C5 
1716 35W4 
1207 3525 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New' Allied A -1 Tubes Brand New Below Listed prices do not include dud. Add Additional $5 00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded immediately when dud is returned prepaid. Aluminized tubes - $4.00 extra. 
Picture tubes shipped only to continental USA and Canada - All tubes F.O.B. Harrison, N. J. 

106.4 7 99 

121.4 10 49 

146R.4 11 99 

l6 04 16 09 
160.4 
160.4 A 09 

1 1219 
161114 1199 
leva 1219 

11 99 

AV.4 1549 
27914 13.49 

Values 

,6 

7 99 17.4 
1 

171.4 1699 

171.4 
1691 

0.4 12 119 

171.4 I 

ATTENTION! 

bl Tube 

Get More For Your Money 

Get Quality And Big- 

ger Selection ... Get Truly 
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Philco 

The most novel feature of the entire 
1960 TV season is still the all- transistor 
portable TV set introduced last fat' by 
Phileo. It has been described in some 
detail in this magazine and no repeti- 
tion is intended here. Philco has added 
an electric clock timer to its "Siesta" 
model and features remote control for 
almost every model. A simple remote - 
control system is offered at no addi- 
tional charge for portable receivers. 
This turns out to be a length of plastic 
tubing and an air bulb, which simply 
pushes a micro -switch by air pressure. 
Once the set is on, the same push -but- 
ton advances the channel selector. The 
set is turned off manually. On more 
elaborate receivers. Phileo offers a 
variety of cabinet styles. including the 
separate picture -tube housing featured 
in last year's line. Those sets having 
the channel selector on the top have a 
pop -up arrangement that elevates the 
knob for tuning and returns it to a 
flush position when not in use. 

RCA 
While this manufacturer offers a 

full line of receivers, none is radically 
different from last year's models. Most 
of them incorporate the same circuit 
features and only the addition of two 
types of clocks is especially note- 
worthy. A regular clock timer is avail- 
able on the Model 170 -TV -094, while 
the 210 -KA -465 has a 12 -hour pro - 
+amming clock. This latter unit per- 
mits selection of any half -hour pro- 
gram on a particular channel during 
the programming period. Once set, the 
programmer will turn the set on or off 
and tune in the desired channels auto- 
matically over the next 12 hours. Re- 
mote control is again available in the 
form of a transistor oscillator, similar 
to last year's model. 

Setchell -Carlson 
This manufacturer belongs to the 

conservative group to the extent that 
it clings to the wired chassis. In addi- 
tion. Setehcll- Carlson continues to fea- 
ture its distinctive unitized chassis. 
which permits servicing each separable 
subchassis section individually. One 
notable feature is the i.f. section, which 
contains a set of four tuned traps to 
take care of adjacent- channel and 
sound interference. This is a feature 
which can he of great help in difficult 
reception areas. but the traps must he 
aligned accurately since they could 
otherwise cut into the video if. re- 
sponse. 

on each channel. As the tuner moves to 
a new station, the pre -set cam moves 
the fine tun ng control into the correct 
position. This "Picture Prompter" may 
require re- adjustment when tubes and 
other tuner parts age. 

Westinghouse 
This manufacturer's receivers are 

distinguished by a new and complex 
tuning indicator and by the use of a 
more legible printed- wiring board. 
Westinghouse hopes to get real appre- 
ciation from service technicians for the 
inclusion of all parts values, tube -pin 
numbers. and test -point markings right 
00 the "Seematic" printed wiring 
boards. (See "Printed Boards: Road- 
blocks or Road Maps ?." November 
1959.) The remote -control system 
adopted by Westinghouse uses a tran- 
sistor transmitter and a discriminator 
circuit in the receiver. The novel tuning 
indicator permits the power tuning sys- 
tem to skip unused channels. Fig. 5 

shows the internal portion of the mech- 
anism. Channel numbers are displayed 
in a vertical line on the front panel and 
the indicator drum is located just be- 
hind them. The channel is indicated 
when a white square appears behind the 
corresponding numeral and makes it 
stand out from the rest. Service techni- 
cians will find this tuning mechanism 
one of tho'e elaborate mechanical af- 
fairs that are well built but can require 
considerab a effort in troubleshooting. 

Zenith - 

Sticking to hand -wired chassis and 
its well -known acoustic remote -control 
system, Zenith has cautiously added 
the 23 -inch, integral -faceplate tube to 
its line. To make certain that tempera- 
ture changes do not cause a reduction 
in picture height. Zenith models with 
the 16D25 chassis use a thermistor in 
the deflection -yoke circuit. as shown in 

Fig. 3. A: the yoke heats up and its 
resistance increases, the "B- boost" sup- 
plied to the height control normally 
drops in voltage. To compensate for 
this, a series resistance, which is re- 
duced at higher temperatures. is in- 
serted into that lead and mounted 
directly at the deflection yoke. When 
servicing the vertical circuit or re- 
placing a deflection yoke, the presence 
and effect of this thermistor should be 
kept in mind. 

Another unusual circuit in the Ze- 
nith models is the use of a small neon 
bulb in series with the brightness con- 
trol to reduce the possibility of picture - 
tube spot burns. When the set is on. 
the neon bulb conducts and provides 
a complete return path. When the set 
is turned off, the neon bulb goes out 
with no voltage applied and opens the 
picture -tube circuit. Zenith offers a 

special TV set designed for hospital use. 
This is a portable that has provision 
for earphones or pillow speakers and 
can also be connected to a closed -cir- 
cuit TV system. 

Conclusion 
As in many recent years, certain in- 

novations are shared by several manu- 

ELECTRONICS WORLD 

Sylvania . 

Splrania has joined the clock -timer 
group, but offers this feature only on a 
portable 17 -inch set. Unlike most 
manufacturers. however. Sylroniu does 
not use power transformers, even on 
the 23 -inch sets- which, by the way. 
use the new integral faceplate. Power 
tuning is available, but no remote -con- 
trol units. To avoid separate fine tun- 
ing for each channel. a mechanical 
trimming adjustment is set by the in- 
stalling technician for best fine tuning 
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fact urers. A number of them use the 
new 23 -inch CRT with integral face- 
plate. Transistor oscillator types of 
remote -control systems are offered by 
many manufacturers, and a few are 
adding clock timers. While some years 
ago there was a great trend to series- 

' filament receivers and away from 
power transformers, the movement now 
seems reversed. The controversy over 
printed wiring as against point -to -point 
wiring continues. with the larger 
manufacturers making a strong effort 
to help the technician in troubleshoot- 
ing printed hoards and improve the 
reliability of the product. =30- 

Within the Industry 
rCoiltDrrted Ìrom page 24 

ZENITH RADIO CORPORATION has be- 
gun construction on a new million -and- 
a- quarter addition to its 1509 N. Kost- 
ner Avenue plant in Chicago. The new 
unit is scheduled for completion in 
June . . . SLATE & COMPANY. whole- 
sale distributor of radio and TV sup- 
plies. has moved to new quarters at 
3960 Merritt Ave., Bronx, N. Y. The 
20,000- square -foot building will house 
sales, administrative, and warehouse 
operations with adjacent parking areas 
provided for customers. 

CHARLES F. SCOTT has been named dis- 
trict sales manager for the eastern re- 
gional area of Motorola's Semiconductor 
Products Division. He will make his 
headquarters at the firm's eastern of- 
fice in Ridgefield, New Jersey . . 

MARTIN DUBILIF.R has been named gen- 
eral manager of Inlernolionol Electric 
Corporation. Ppr'mus, N. J. division of 
ITT . . . JAMES F. RILEY has assumed 
the new post of 'old sales manager for 
Corning E!cctron,c Components, a de- 
partment of Co n'ng Glass Works . . . 

General Prcersi-l'I Laboratory Incor- 
porated of Pleasantville, N. Y. has 
named JOSEPH M. KEES manager of its 
Los Angeles regional office. He will 
maintain offices st 180 N. Vinedo Ave.. 
Pasadena ... Utah Radio & Electronic 
Corp. has upped JEAN MUSSELMAN to 
the post of chief engineer and named 
HAROLD RICH to the assistant chief en- 
gineer's spot. MARLIN PRICE was ad- 
vanced to chief design and development 
engineer . . . WILLIAM T. BUSCHMANN 
is the new eastern regional distributor 
sales manager for Sylvania Electronic 
Tubes ... International Resistance Co. 
has appointed WALTER H. CANFIELD 
promotion manager of its marketing 
division . . . LEONARD G. TAGGART 
has been named materials manager of 
the Special Products Division of Stonr- 
berg -Carlson. . . . DR. M. JOHN RICE. 
JR. has been appointed manager of 
semiconductor material engineering for 
CBS Electronics ... WALTER G. PREE 
is the new national accounts manager 
for mobile communications at General 
Electric's Communication Products De- 
partment, Lynchburg, Va. He was for- NAME: 
merly a regional sales manager ror , rF. 
G -E in Minnesota. ^3 - 
March, 1960 

Match any speaker perfect} 
with New ARGOS TUNING TUBE 

Products Company, 
301 Mota S .,ee'. Genoa. C. lost 

WRL 
Vacuum 

am! 

Now for the first time you can do for your- 
self what good hi -fi manufacturers have 
been doing for years to get the most out of 
any cabinet /speaker combination. 
Argos offers a simple method of matching 
your Argos cabinet perfectly to any speak- 
er you may want to use. You do this by 
"tuning" the cabinet with an Argos Tuning 
Tube to the resonant frequency of the 
speaker. This eliminates booming at reso- 
nant frequency, minimizes distortion, and 
increases effective power output 
Argos Tuning Tubes are furnished at no 
extra cost with all 1960 Argos hi -fi cabi- 
nets and kits. Write for free catalog with 
complete information. 
ARGOS CALIFORNIAN PRE- FINISHED KIT - SAVE 20% 
Genuine hardwood plus beautiful wood - 
grained Panelyte top. Its glistening beauty 
resists cigarette burns, drinks, etc. Top 
and bottom sections are all assembled -no 
sawing, sanding, or finishing. Choice of 
honey blonde or autumn walnut. Has Argos 
Tuning Tubes for matching any speaker. 

Model DSE -1K -Full size for finest reproduc- 
tion. Takes 15" or 12" speaker, plus 1 or 2 
smaller speakers if desired. 7450 cu. in. 
Size 24 x 29 x 15 in. deep. Net $39.95 
Model DSE -2K- Medium size, ideal for stereo. 
Takes 12" or 8" speaker and 1 smaller 
speaker. 4800 Cu. in. 
Size 191/2 x 23% x 131f2 in. deep. Net $29.95 

A t your hi -ft distributor or write Dept. R. 
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How You Can "GET ON THE AIR" 
- Without An EXAM! 

NEW Class "D" Citizens Radio Handbook Answers ALL Your Questions About: 

How to use two -way radios for business and pleas - 

ure-to talk from car to car, ship fo shore, office to 

mobile unit, between farm buildings, on hunting 

trips, and dozens of other useful applications. Class 

CITIZENS 

RADIO 
a a now to get the most out of your 'ITEM'S 

D Citizens Band Radio Set - 
how to utilize your equipment for the 
ultimate in fun and practicality! This 
new, fully illustrated. easynread book 
tells you, in laymen's language, EVERY 
THING the Citizens Bander needs to 
know. Contents include what to buy and 
how much it will eost...which set will 
suit your needs best ...how to apply for 
your free license (no FCC examination 

You ton talk directly from 
home or office to car, boat or 

any moving vehicle on (lass D Citizens 

Bond Rodio. And you co send and 

on Citizen: Band without receive 
assing an FCC examination! 

required). Discusses transmitters. receiv 
giantennas, power requirements. and 

ves you lull instructions for stalla 
tion and maintenance. Tells you how and 
where you can use your set and includes 
complete FCC rules and regulations. 
Contains 180 clear. amply-written pages 
and 72 informative illustrations; only 
$4.95 plus few cents for shipping. FREE 
7 Day Trial - send no money! Mail 
coupon at once. 

Mail Coupon TODAY for 
7 DAY FREE TRIAL Examination! 

ELECTRONICS BOOK SERVICE 
A Division of the Ziff -Davis Publishing en. 

434 South Wabash Avenue, Chicago S. IILCRW360 

)'lease send me copies of CLASS D CITIZENS 
RADIO and bill me only $4.95 per copy plus a few cents 
postage. If I am not pleased with the hook. I may return 
it within 7 days and I will one you nothing. 

mno HERE d Oil i et fr bookie) anyou wl pay the pottage. 
(Same 7 -day return privilege.) 

PRINT NAME 

ADDRESS 

CITY ZONE. .STATE 
N.Y.C. Residents. Please add 3% Sales Tas 

EXCLUSIVE DISTRIBUTOR 
for LINK RADIO CORP. 
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PLATT ELECTRONICS CORP. 
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PREPARE FOR A GOOD JOB! 
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166114 14.50 170114 9.95 21WP4 14.00 
16KP4 9.95 17TP4 17.00 21YP4 14.50 
16LP4 10.95 19AP4 16.00 21ZP4 13.50 
16RP4 9.95 20CP4 13.50 24CP4 23.50 
16WP4 12.00 20HP4 14.50 240P4 24.50 
16PT4 9.95 21AP4 22.10 27P4 39.95 
17AVP4 12.50 21ALP4 15.75 27RP4 39.95 
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WRITE FOR COM LIST. - PICTURE TUBE OUTLET - 
2922 NORTH MILWAUKEE AVENUE 

CHICAGO 18. ILLINOIS 
Dickens 2.2048 

Know Your Chemicals 
¡Continued from page 491 

important. because it will determine 
just how well a particular moving part 
can "float" in the lubricant. Light 
machine oil. for example, may be good 
for a shaft that turns rapidly in a 
sleeve bearing such as in an electric 
drill or saw, but. when used on a TV 
tuner shaft, the oil may simply run out 
and leave the bearing dry. 

Still another consideration in choos- 
ing a lubricant is its temperature sta- 
bility. Vaseline or petroleum jelly is an 
excellent lubricant for many wearing 
surfaces, but, in most electronic de- 
vices. the operating temperature is so 

high that Vaseline melts and loses its 
ability to "float" the moving part. But- 
ter and lard are also excellent lubri- 
cants. but they melt and have the fur- 
ther drawback that they become rancid 
and deteriorate in a short time. 

Lubricants for Electronics 

All applications of lubricants in elec- 
tronic equipment can be divided into 
those where purely mechanical action 
is involved and those in which an elec- 
trical function must also be con- 
sidered. In that latter category fall 
such applications as those involving 
grounding springs. wiper arms, moving 
contacts in potentiometers. and all 
other places Where electrical currents 
pass from a moving member to a sta- 
tionary one. For all electrical lubricat- 
ing problems of this type the lubricant 
should be electrically conductive in ad- 
dition to meeting other requirements. 

Typical of electrically conducting 
lubricants is graphite, which is avail- 
able under such trade names as "Grafo- 
line' and "Graphlube." This material 
is very good for larger power switches 
and power relays, since it has the 
ability to reduce arcing and thereby 
greatly prolong the life of the contacts. 
Another specially good lubricant for 
electrical contacts is "Lubriplate," 
made by Walsro or "Lube -rex," made 
by General Cement. These are pastes 
that have the right viscosity, electrical 
properties and temperature stability 
for use on the contacts of tuners and 
wafer switches. They tend to spread a 

film all over the contact area. After a 

relatively long period, these lubricants 
will turn black because of the silver 
oxides and the airborne dirt that they 
inevitably collect. Then they must be 

cleaned off and applied fresh. 
Among the electrical types of lubri- 

cant we must also mention those that 
are part of the so- called contact- clean- 
er preparations. These materials have 
been discussed in the previous article 
because they are essentially part of the 
cleaner. The lubricant included in such 
a cleaner is responsible for the thin, 
residual film that forms after the clean- 
ing agent has evaporated. 

In choosing the right lubricant for 
mechanical parts, viscosity, tempera- 
ture stability, and possible chemical re- 
actions are the usual considerations. 

ELECTRONICS WORLD 
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"Luhripla:.." or any of the other 
preparations already mentioned can be 
used in some applications where mo- 
tion is not rapid or continuous, such as 
for the fine -tuning shaft in a TV tuner 
or on the idler pulley of a tuning -dial 
mechanism. For the moving parts of 
phonographs or tape recorders or the 
gearing of antenna rotators, different 
lubricants are recommended. General 
Cement offers a grease called "StaPut," 
which maintains constant viscosity over 
a wide temperature range. It is thus 
especially recommended for phono- 
graphs and the moving parts of tape 
recorders. A good grade of automobile 
grease can he used for most antenna 
rotators and for the gearing of power 
TV tuners. One of the really handy 
lubricants for all non -electrical use is 
Dow- Corning's DC -4 silicone grease. 
This material remains unaffected by 
most chemicals, is stable over a very 
wide temperature range, and lubricates 
equally well for plastics and all types 
of metals. It also serves as insulation 
on terminals exposed to the weather. 

When lubricating any piece of ma- 
chinery, the old lubricant should be 
thoroughly cleaned off before the new 
one is applied. Almost all lubricants 
can be dissolved by either alcohol, car- 
bon tetrachloride, or benzene. Silicon 
greases, an exception to this rule, re- 
quire special solvents. 

Miscellaneous Chemicals 

In addition to the most frequently 
used types of chemicals (cleaners, sol- 

vents, cements, or lubricants) the elec- 
tronics parts jobbers also offer a few 
"special" chemicals that are required 
less frequently but are nonetheless use- 
ful. Into this group fall tie enamel -wire 
stripping liquids, materials to prevent 
dial -cord slipping, silver pastes for 
preparing printed wiring, and other 
compounds. Enamel -wire stripping 
liquids will be particularly useful to the 
technician who winds his own coils. 
Silver paste is not an essential in or- 
dinary service work, since broken con- 
ductors on printed -wiring boards usu- 
ally can be bridged with solder and 
wire, but a non -slip compound is very 
handy. Wrinkle -finish enamel, label 
cement, color- coding enamels, and 
porcelain glaze are all chemicals that 
are more likely to be found on the 
experimenter's bench than in the aver- 
age service shop. 

A variety of plastic cements, each 
intended to hold specific plastics to- 
gether, has been discussed. General - 
purpose types of cements and their 
mechanical- adhesion principles were 
described in some detail. From this we 
see that some thought is required be- 
fore we can select and apply cement 
properly. Lubrication of electrical con- 
tacts and of mechanical parts requires 
different lubricants with different 
characteristics. Knowing the job that 
is to be done and what various prepara- 
tions can do is essential .n selecting the 
best "electronic chemical" from the 
jobber's shelf for any one of the many 
uses that come up. -3p- 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Get practical training in New Shm.; 
Prepare for a better job and a 
top opportun /ty field. Advanced is m 
vious experience not needed. Employar :. 
graduates. 

e t0 

Enroll NOW -Pay Later 
Finance flan and Easy Payment flan. Also Part 
Time Employment help for students. 

FREE BOOK Clip coupon or mrite to 
a 
ddress 

below for Free Illustrated Book. 
"Guide to Careen " -Describes all training offered. 
No obligation and No Salesman Witt Call. Act NOW. 

B. W. Cooke. Jr.. Prstdnt 
NOT FOR PROFIT C OYN E aso. w C'he Ievkw3 

Chic. Dept. 30-6C 
r 

COYNE Electrical School 
1501 W. Congress Pkwy.. Chicago 7, Ill. 
Dept. 30 -6C 
Send FREE book "Guide to Careers' and details 
of all training you offer. However. 1 am especially 
interested in 

FLECTIICIR 

NAME 

ADDRESS 

CITY 

TELEVISION E lITI FIELDS 

STATE 

"More i:han Citizens' Radio "... 
a complete, fuller engineered "industrial- type" transceiver! 

VIKING 

Anyone can operate -license 
issued by the FCC on request from $129' 5 

Complete 23 channel Citizens' Band coverage -choose I of any S channels by the 
flip of a switch. 
Maximum legal power- excellent range -meets all FCC requirements. 
Excellent receiver sensitivity and selectivity -full fidelity voice reproduction. 

"More than just 2 -way Citizens Radio equipment" -the Viking "Messenger" will deliver 
the finest performance of any equipment available in the field. Designed throughout for 10 
watt power level -lim ted to 5 watts for Citizens' Radio. Easy to install anywhere in your 
home, business location, cor, truck or boat ... offers many unique features found only on 
more expensive commsnications systems. Built -in Squelch, Automatic Volume Control, and 
Automatic Noise Limiter. Compact, modern styling -only S Vs" high, 7" wide, and 11 v.^. 

deep. Complete with tubes, push -to -talk microphone, and crystals for one channel. 

Available from authorized Johnson Electronic or Marine Distributors. Installation 
and service cocst -to -coast at all General Electric Communications Service Stations. 

Farming. 

E. F. JOHNSON COMPANY 
103 Second Ave. S. W. Wo , Minnesota 
Please rush me your full color brochure descrlb- '. ing the Viking "Messenger" Citicens' Transceiver. 

IL.`). NAME 

ADDRESS 

CITY STATE 

Boat -to boat or Your own Constn:-uoo cr 
rn r. "oN,the mad" 

equipment 

Manufacturers of the world's most widely used personal communications transmitters 
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newest Icmnight,:ts ... years -ahead 

incomparable knight -kit stereo hi -fi saves you up to 50% 

DELUXE 40 -WATT STEREO AMPLIFIER KIT 

Y -774D Finest hi -fi stereo amplifier you can buy in money- 
saving kit form. Features special full- frequency 

x7950 range, extra center -channel output for 3- speaker 
systems. Dual built -in equalized preamps accom- 

$5 Down modate every existing sound source; exceptional 
control versatility, including single knob channel 

balance and separate dual concentric tone controls for each chan- 

nel. Outputs for stereo tape recording. Exclusive printed circuit 
switches and plug -in units for easy assembly. Custom -styled in 

Cordovan gray vinyl plastic bonded to steel; Desert Beige and Sand 

Gold extruded solid aluminum escutcheon; 4 V x 151 
x 1 P /a'. Shpg. wt. 24 lbs. 

Model Y -774D. 40 -Watt Stereo Amplifier Kit. DOWN 

DELUXE STEREO FM -AM TUNER KIT 

Y -731D Distinguished for quality and styling. years -ahead 

'87" 
in features. Has completely independent FM and 
AM sections, each with moving -bar "magic eye" 
tuning indicator. Only tuner kit with Dynamic Side - 

$5 Down band Regulation (DSR) on FM for purest, distortion - 
free reception. Sectionalized construction permits 

easy addition of "built -in" multiplex. Has 21/21.iv sensitivity. Double 

limiter- discriminator FM circuits- adjustable AFC. Separate cath- 

ode- follower outputs on FM and AM with level set controls. Precisely 

aligned RF and IF transformers in FM section. Printed circuit 
boards for fastest, easiest assembly. Styling matches the 
40 -watt amplifier; 41 x 151/2 x 12'. Shpg. wt., 18 lbs. 35 

Model Y -731D. Stereo FM -AM Tuner Kit. DOWN 

there is a money- saving knight -kit for every hi -fi need 

20 -Watt Stereo Amplifier 
Truly a super -value. Built -in 
equalized preamps; single - 
knob selector switch for 
control convenience; dual 
concentric, clutch -type level 
control. 17 lbs. 
Y -773D. $2 Down. Only 

$4450 

FM -AM Hi -Fi Tuner Kit 
Amazing buy. featuring: 
Tuned RF stage: high sensi- 
tivity; AFC. flywheel tuning; 
pre -aligned IF and RF coils; 
cathode follower output. Truly 
great value. 14 lbs. 

$ 
Y -787D. 32 Down. Only 49 85 

ONLY S5 DOWN (OR LES 

18 -Watt Hi -Fi Amplifier Kit 
A brilliant performer at un- 
believable savings. 18 watts 
at only 0.5% distortion; RCA 
6973 audio output tubes; 8 
inputs; 7 record equalization 
settings. 15 lbs. 

$3985 Y -797D. $2 Down. Only 

SEE THEM ALL 
See the impressive selection 
of Hi -Fi Knight -Kits (includ- 
ing speaker systems) in the 
money -saving 1960 ALLIED 
Catalog. If you haven't a 
copy, send for it today. 

on orders up to $200; up to 24 months to pay. Fast handling - 
S) no red tape -take advantage of these easiest -pay terms... 
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for you who want to build the very best for less ... 

all -new knight -kit citizens band transceivers...2 -way radio everyone can afford 

CITIZENS BAND SUPERHET TRANSCEIVER KIT 
Y -712D A high -sensitivity do- it- yourself transceiver for efficient, 

7995 
economical 2 -way radiotelephone communication. Any 
citizen. 18 or older, can get a license -no exam required. 
For mobile or stationary use. Covers up to 20 miles, 

$5 Down depending on antenna height and terrain. Works just like 
an intercom, with talk -listen operation. Receiver is sensi. 

five superhet; tunes all channels continuously. 5 -watt transmitter section. 
Built -in AC power supply. With transmitting crystal (available for any 
channel from 1 to 22- specify preference) and doublet antenna. Extras 
available: Y -723, 6 -12 v. DC power supply. $10.95; Y -729 vertical antenna, 
$6.50; Y -714 mobile mounting bracket, $5.35. Distinctive 
high- impact styrene case; 5 x 12 x 12'. Shpg. wt., 20 lbs. 
Model Y -712D. Superhet Transceiver Kit. 

manufactured and 
sold exclusively by ALLIED RADIO 100 N. NESTERN AVE., CHICAGO 80, ILL. 

$5 

DOWN 

CITIZENS BAND TRANSCEIVER KIT 
Y -713D Low -cost super- regenerative receiver and 

3995 
5 -watt transmitter kit. Readily fits car, boat 
or desk. Simple, one -switch operation per- 
mits talk or listen. Receiver tunes all 22 

$2 Down channels continuously. Built -in AC power 
supply. With mike, transmitting crystal - 

specify channel (1 to 22) if you have a preference -and 
doublet antenna. Handsomely styled case; 6 x 10 x 8 ". 
Designed for easy assembly and dependable operation. 
Available extras: Y.723, 6-12 v. DC power supply, $10.95; 
Y -729 vertical antenna. $6.50; Y.724 mobile 
mounting bracket, $5.35. Shpg. wt., 10 lbs. '2 
Model Y -7130. Transceiver Kit. DOWN 

dozens of exciting hobbyist kits available 

"Span Master" 4 -Band Radio Kit 
Famous for world -wide short-wave 
and broadcast reception. True band. 
switching: continuous 4 -band cover. 
age from Broadcast to 30 mc. Sensi. tive regenerative circuit; 4" PM 
speaker. With cabinet. 8 lbs. 
Y -2580. $2 Down Only 82595 

5- Transistor Portable Radio Kit 
Popular, low -cost personal portable. 
Fun to build: superhet circuit; only 
22 ounces: big 3'h' speaker; built -in 
ferrite loopstick: phone jack. (Less 
battery, $1.30.) 2 lbs. 
Y -771D. $2 Down. Only 82595 

"Ranger" Clock -Radio Kit 
Easiest superhet of all to build -plug. 
in modules and printed circuit board 
eliminate small parts assembly. 
Excellent AM broadcast reception. 
ielechron clock has "sleep" switch. 
With appliance outlet. 6 lbs. 
Y- 7370.52 Down. Only 82495 

!SEE THEM ALL: Knight -Kits offer the 
riost exciting hobbyist kits available. See 
the complete selection in the 1960 ALLIED 
Catalog. Write for it now -use coupon on 
page following. 

ALLIED 
o RADIO 

ELECivO ICt 

1960 

-may 
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newest kniaht-kits . ( . years -ahead 
A PRODUCT O ALL ED O 

knight -kits break through the professional instrument price barrier 

5" LAB DC SCOPE KIT WITH IVA 

Y-611D 

$28500 
(I.0 pr.amps) 

For the first time in easy -to -build kit form -a trig- 
gered sweep DC precision quality lab scope with 
plug -in interchangeable vertical amplifiers (IVA). 
Brilliantly engineered with an impressive array of 
professional features, including: crystal -controlled 
timing markers; DC amplifiers in both horizontal 

and vertical channels; electronically regulated power supply; 
sweep timing adjustable to 1%; built -in voltage regulated peak -to- 
peak calibrator. Three interchangeable vertical preamplifiers are 
available: high -gain differential, $35.95; wide -band (to 10 mc). 
$24.95; dual- trace, $48.95. There is no other instrument like 
this in kit form -here is laboratory precision quality and reliability 
at far less than the cost of any comparable factory -built 
unit. Shpg. wt. 50 lbs. 
Model Y -611D. Lab DC Scope Kit. DOWN 

$10 

LAB AUTOMATIC AC VTVM KIT 

Y-608D 

$9950 

$5 Down 

A major achievement in instrumentation! This all - 
new AC VTVM features automatic range selection 
-by means of an electronically- actuated self -seek- 
ing mechanism which automatically selects the 
proper range when you touch probes to the circuit 
under examination. Simultaneously, a front panel 

light indicates the range in use. Covers 11 ranges from 3 millivolts 
to 300 volts full scale; frequency response to 2.5 mc. Reads as low 
as 100 µv. Highly stable 3 -stage amplifier has cathode follower 
output; ideal for use as preamp for other test equipment or for 
connection to scope for simultaneous wave form observation. 
Includes precise trigger circuits; regulated power supply; latest 
printed circuitry for easy assembly and quality performance. An 
exclusive Knight -Kit development -there is no other instrument 
like it on the market, in any form or at any cost. 
Shpg. wt. 131 /2 lbs. 
Model Y -608 D. AC VTVM Kit. DOWN 

save on every instrument need with knight -kits...best by design 

Famous -Value VTVM Kit 
Measures DC voltage (11 meg. 
input)and resistance; AC volt- 
age, rms and peak -to -peak. 
4W meter. Push -pull bal- 
anced bridge circuit. 7 lbs. 

Y -125D. $2 Down. Only $2575 

Deluxe Tube Checker Kit 
Checks over 700 receiving 
type tubes. 16 filament volt- 
ages. Tests cathode emission 
as well as shorts, open ele- 
ments, etc. 15 lbs. 
Y -143D. $2 Down. Only 53295 

5" Wide -Band Scope Kit 
Top versatility. 5 mc band- 
width; DC coupled p -p output 
amplifiers; 25 my /inch verti- 
cal amplifier sensitivity. Out- 
standing value. 29 lbs. 

Y -144D. $5 Down. Only :6575 

SEE THEM ALL 
You'll find dozens of 
other fine quality Knight - 
Kit instrument values 
fully described in the 1960 

ALLIED Catalog. If you 
haven't a copy, write for 
it now -use coupon on 
opposite page. 

send for the value -packed 1960 ALLIED CATALOG 
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MINNIMMEWIT-2 
electronic achievements at half the factory -built cost 

years -ahead knight -kit amateur gear 
T -400 AMATEUR 400 -WATT TRANSMITTER KIT 

Y-716D 

$39500 
400-Watt CW 

Transmitter 

Truly the "dream" transmitter -has what it takes to punch out a 
QRM- busting SSB. AM, or CW signal. 600 watts P.E.P. input on 
SSB; 400 watts on AM and CW. Covers 80, 40, 20, 10, and 15 or 
6 meter bands. Start with the basic CW kit- then add AM and SSB 
accessory units and other "add -ins" whenever you vnish. Has 
heterodyne VFO to assure a signal which "stays put." Tremendous 

14" dial is precision -calibrated for all bands, 80 through 6 meters. SSB features: 
front panel controls -VOX, anti -trip and adjustable speech compression. Smooth, 
chirpless screen -clamp keying, plus VFO keying for complete CW break -in. Has 7034/4X150A final - coasts along well within its CCS ratings; silicon rectifier 
power supply runs cool. Dozens of advanced features put this job 
in a class all its own. Shpg. wt. 140 lbs. 
Model Y -716D. T -400 CW Transmitter Kit. D 

10 

"Add -In "Accessories: SSB Generator Kit, $69.95AM Modulator Kit, $24.9!iSpeech Amplifier Kit, $9.95 Monitor Scope Kit, $37.95 6 -Meter Conversion Kit, $7.50. 

Send for the 1960 

ALLIED CATALOG 
Describes the complete KNIGHT -KIT line 
in detail -the leading Buying Guide for 
everything in Electronics. Send for your 
FREE copy. Use coupon at right. 

ALLIE 
RADI O 

pioneers in guiltily electronic kit development 
OUR 39th YEAR 

R -100 AMATEUR RECEIVER KIT 
Y -726D 

510450 
$5 Down 

Incomparable receiver kit with all 
the features, selectivity and sensi- 
tivity of high -priced commercial 
units. Tunes 540 kc to 30 me in 4 
bands; calibrated bandspread on 
all Ham bands; 300 cps to 4.5 kc 

selectivity; exclusive printed- circuit bandswitch; 
built -in Q- multiplier; constant- running HFO- 
dozens of other professional features. 
Truly superior kit value. 30 lbs. 
Model Y -726D. R -100 Receiver Kit. DOWN 

Y -727D. S -Meter Kit for above, only $10.75 
Y -728D. 4" Matching Speaker, only 7.50 

ALLIED RADIO CORP., Dept. 131 -C 

100 N. Western Ave., Chicago 130, Ill. 
Ship me the following NNIGHTKITS: 

Quanbty Dncnplon Model No. Price 

enclosed. (For parcel post include postage; express shipped collect) 

Send FREE 1960 ALLIED CATALOG 
Name_ 

Address 

Gly lane Slate 
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POWER SUPPLY BRAND NEW 
PP326'U -Input 110V. AC- Output 24 Volts 
filtered DC. Rated .9 Amps Capable 11/2 Amps. 
Sel. Rectifier. Sise: 61. a"a7"a7 ". Adding ta .95 

pot. makes Ideal transistor supply. Ea. WSW s7 s7 

COAX CABLE 
RGBU -S2 Ohm Impedance -Frrsn Stock -500 
Del on sealed wooden spools $32.50 
Each 

NEW VACUUM CAPACITORS 
EIMAC VC 12 MMF-32KV ea 56.95 
EIMAC VC 25 MMF-325V ca. 7.95 
EIMAC VC 50 MME3211V ea. B 95 
JENNINGS J11C15O MMFSOKV. .. ca. 39.95 

FREQUENCY METER 
Vbralm9 REED lye,. Round 

3'1210 
62ke" 410.95 ,te case. R. Je 57 to 63 ey. V Eu J 

BRAND NEW MOBILE DYNAMOTORS 
MADE BY EICOR -SMALL SIZE 

Input 12 Volts. Output 400V. IROMa $4.95 
Cont. Duty. 250 Mil. 1st. Duty. 
Input 12V. Output 440V. 20OMa Cant. $6 Op 
Duty. 300 M i l . I n t . Duty. JV .lJ 

POWER TRANSFORMER 
Pri. 115V. Secs. 320.0.320V ISO $r1 

9G Ma. SV. r., 2 A 6. 3V 3 A L iJ 
Primary 110V. 60sc , Sec 4450 445V 150 
Ma. 
5V. rt5V2 Amos. Ftnshielded lly 

6.Amps, 
Ea. 44.95 

Write for quantity price, 
FILAMENT TRANSFORMERS 

21/2 
dry 110 volts 60 e Secondary 
V. 10 Amos. 10.000' V. Insulation. 83.95 Suitable ter o or 66 tune.. 

Primary 110V.í See. 6.3V. S3.50 20 Amos E 
Primary IIOV. Sec. 6.3V. 

Eu. 58.95 
CHOKE -FULLY CASED 

S HENRY.. 200 Ma 1.95 
5 HENRY 'i ago Ma 2.23 

HENY 00 Mil 3.95 
12 NENRY 500 Mil 8.95 

HENRY 900 Mil 12.95 
6 HENRY BOO Mil 8.93 

BRAND NEW OIL CONDENSERS 
MFD ? l'I.0 95 

8 MED 2n0n l'nC 5.95 
2 MFD 250n Vt.0 2 Sn 
I MED 0000 s'IIC I RS 
2 MEO 000n VIIC 3 50 

MFD 3000 cm' 6.95 
1 MED a000 \11r 3 23 
2 MED 6.25 
3 Min .1nn0 s' R 95 

15 MFD ' !,C39.50 
.5 MED 77.00 CDC 2.93 

1 MED 7500 VnC 6.95 
2 MEO 7,00 " 17.95 
2 MFD 10.00II " 29.95 
1 MED 1 2,0" " 19.95 
2 MED 12.500 " 34.90 
I MED 1 0 .01i0 ' 2.50 

.5 MFD 2,111111 34.95 
1 MFD 25.00u0 

SOMED 
1 

25s'A(' 2.50 
10 MED 330 AC. 1.95 
SO MED 330 AC. .50 
16 MEO 44n AC. 2.50 

B MFD 0011 \C. 2.95 

2 MED 1000 C11C .50 
3 MED 600 l'I1C .60 
4 MFD 0110 VI1C .7S 
5 MED non VDC .so 
6 MED 000 V0C .85 
R MED 600 l'DC .95 

10 MED f300 VIIC 1.19 
12 MED 000 VI.' 1.50 
15 MED 000 \'I.0 1.70 
3a6 124 MEDI 

Anti VDC .... 2.50 
n 1000 CDC .60 

Z 
MED 

IuOn VUl' .85 
4 MEO IOnn VT, 1.35 
SI MED 1000 3.11C 1.95 

10 MFD 1000 V01' 2.50 
12 2 MEO 10001 VIIC 2.95 

5 MFD 1u00 VIIC 3.50 
I MED 1200 CDC .5 
1 IVIED 1500 C01' .75 
2 MED 1100 0'0C 1.10 

MFD 1500 VDC 1.95 
iM EO 1 500 YPC 2.95 

MFD 2000 VDC .RS : MED ^000 VIIC 1.50 
MED 2000 VDC 3.50 

SIGMA SF RELAY 
16.000 ohm in dual 8 000 ohm coils. SPOT 

Opastable silver ntact and armature ten,Inn. 
erates on 500 Microamperes or S3.95 k Ea 

.....Wriie for quantity prices 

RELAYS 

24V. AC 4POT fia $1.85 
110V. AC ]PDT Ea. 51.85 
ALLIED 110V. AC 4PDT Ea. $2.15 
Patterrumneld SM5L5 5000 ohm. 

2D 4 Ma. Sens Ea L 25 
Allied Relay 110 V. AC. DPST .....ea. 51.35 
Hermetically 

Ye SPOT 
Sealed .S Relay 110V AC 51.50 

6 Volt DC DPDT H.S ea. 99c 
12 Volt DPDT DC Relay , a. $ 1.35 
SIGMA type 2211JC 8.000 ohm 
SPOT. man sealed 42149 s led relay $2 
Sealed Relay. SPOT. 6.000 ohm $1.95 
G.E. Relay control. contain. 8000 ohm .41.10 relay. n.uivity 2 mils 10 fo 25. e 
LEACH 

e 
ANT. RELAY 110V. AC 

fia. 53.45 D PDT Ceramic Ins.. 

PANEL METERS 
C.E., WESTINGHOUSE 3" METERS We METERS 0.50 Micro Amps DC 

0.1 Mil 2 95 iSpecial Scale, 53.95 
0 -100 Micro _ 100 -0.100 Micro Amos 

2" METERS DC 5 95 
0.50 Micro 10.5 0.1 Mil DC ....3.95 

cale) 95 0 "100 Mil DC ....3.95 
0.10 Amps DC ...2.95 0 -150 Mil DC 3 95 
0 -20 Volts DC... 2.95 0.12 Volts AC ....3.95 8.36 Volts DC...1.99 

..3.48 0.150 V. AC O -IS Volts wC. .. 3.95 
W.E.. SIMPSON, etc. Running Time Meter, 

n.3 Amps RE. ..2.95 0- 9.999.9 hrs. 110V. 
0.4 Amos RF 2 95 SO cy 9 50 

MISCELLANEOUS SPECIALS 
SPERTI Vacuum Switch sed in Ns RT13 ea 51.90 
36 OHM 50 Watt Glosar No 

in 
e .600 ea. 

2 for 51.00 
3 -12 MME Eri. Ceramic Trimmen .........21e 
Murdock Headphones -BRAND NEW 10.000 ohm 

p d. with std. phone plug.... . .ea. 52.95 
!placement 9' hone cord for Standard Replacement 

.... 
SPOTEST42DI ER TOCOLE SWITCH a If C 
SPOT 'RD ST. for 

CELL-2V. 
L 

(LARD STORAGE CE 
dry 

Amp ÇO 
r.ear plastic cam.. Studded a.y. LL JJ 

I fur .r, r .ne, all nl ur.n 

all merchandise sold on a 30 day money back guarantee 
n... er 53 00 - -2 - w.th order- F.O.B. New Tern PEAK 
ELECTRONICS COMPANY, 

66 W. Broadway, New York 7, N. T., W0 -7 -2370 
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New Audio 

Test Report 

ELECTRO -VOICE 
UNIDIRECTIONAL MIKE 

LAB TESTED 

ELECTRONICS WORLD 

ARECENT addition to the Electro- 
Voice line of microphones is the 

highly directional dynamic Model 644. 
.\ member of the family of line -type 
microphones, the 644 features sufficient 
sensitivity so that its working distance 
is extended over 2'. times that of a 
non -directional microphone. The direc- 
tivity will be useful in the TV- broad- 
cast field since it will permit mike 
booms to he farther away from the per- 
former and there will be less room re- 
verberation effects. The microphone is 
also useful in high- quality public -ad- 
dress work where acoustical feedback 
is a problem. With this microphone. in- 
dividual instruments or voices may be 
segregated out of a large group of per- 
formers without actually getting right 
on top of the performer. 

Fig. I 

The unit combines the basic cardioid 
design with distributed front openings 
in a foot -long sound pickup tube, or 
line. As a result of this construction. 
the microphone responds far better to 
sound that is on the axis of the line 
than it does to off -axis sounds. For 
example, at the upper voice frequency 
of 3000 cps, the sound pickup is down 
10 db along a line 45 degrees off -axis. 
Pickup from the sides and rear is down 
20 to 25 db so that these sources are 
effectively minimized. As the sound 
frequency is reduced, the pickup broad- 
ens somewhat so that the pattern be- 
comes a cardioid at 700 cps and below 
(see Fig. 1). 

The model checked seemed to have a 
smooth frequency response extending 
from about 40 cps up to about 12,000 
cps, at which point it drops off sharply. 
The output level is -53 db with respect 
to 1 volt /dyne /cm.' when wired for 
high -impedance output. The micro- 
phone nets for $66. 

EMPIRE 98 TONE ARM 

TI 
lE prime purpose of any pickup arm 

is to hold the cartridge in place as its 
stylus follows the record groove. The 
arm must in no way detract from the 
performance of the pickup. The arm 
must be light enough to allow tracking 
even warped records without damaging 
groove walls and this must be done 
with minimum friction and despite ex- 

traneous vibrations. All tone arms do 
this to some degree. The differences 
among various arms is in what degree 
the necessary functions are accom- 
plished. A good arm takes precision en- 
gineering. along with craftsman -like 
processes in manufacturing. 

The Empire "Stereo/Balance" pro- 
fessional pickup arm, manufactured by 

ELECTRONICS WORLD 
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the secret's in the circuit! 

new... 
BLONDER -TONGUE 

all- channel tv -fm amplifier 
model HAB only $6950 List 

O Solderless radiation -proof 75 ohm coaxial fittings 
O Exclusive B -T 300 ohm "No STRIP" terminals. Patents 

pending. 
O Low -pass coupling -54 to 108 mc. 
O Premium frame -grid circuitry for minimum noise 

and maximum gain - 23 db (15 times.) 
O Operated at less than 50% of maximum plate dissipa - 

t ion for maximum tube life. 
O High-pass signal takeoff -174 to 216 mc. 

eT 

March, 1960 

4) Solid state rectifier for longer life. 
O Dual filtering network for stable, hum -free operation: 0 Low cost operation, draws only 0.24 amps. 

Power transformer isolates unit completely from 
power line. 

m Parallel heaters for simplified servicing. 
® Separate high and low bands of amplification con- 

sistent with maximum gain and wide band response. 
*U. S. Patent 2,761,023 -triode neutralization circuit 

Available at parts distributors, for further information write Dept. EW -3 

BLONDER -TONGUE LABORATORIES INC. 
9 Ailing Street, Newark 2, N. J. Phone: MArket 2-8151 

In Canada: Telequipment Mfg. Co. Ltd., London, Ont. Export: Morhan Export Corp., New York 13, N. Y. 
hi -fi components UHF converters master TV systems industrial TV cameras FM -AM radios 
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COYNE'S New Complete 

2I uNO 
TROUBLE 

Takes Headaches Out Of 
All Servicing Problems! 

TRANSISTOR TROUBLES 
IN 12 MINUTES! 

Trouble -shoot every type 
of circuit in ALL. transis- 
torized equipment! 525 
pages: hundreds of illus. 
t rations: 120 check 

harts! $5.95 

RECORD CHANGER 

TROUBLES IN 5 MINUTES! 

'Locate mechanical and 
'electronics troubles fast. 
.Covers all makes. :120 
pages: 150 photos: 5S 
check chat s! $3.95 

TV TROUBLES 
IN 10 MINUTES! 

find the exact sound or 
picture trouble in any 
TV set from 700 Possi- 
bilities! 301) pages: 300 
diagrams, check charts! 

10 $3.95 

COLOR TV TROUBLES 
IN 15 MINUTES! 

Covers t y type f color 
TV and picture tube! 550 
pages: 86,2 check charts. 
diagrams. picture pat- 
terns! $5.95 

Simple Check Chart System Saves Time 

These amazin, practical handbooks with an 
ENTIRELY NEW METHOD, show you 
how to find the trouble in ANY tv. record 
changer or transistor circuit FAST! Index 
tells you where to look; famous Check - 
Charts help you pin -point the exact trouble 
in minutes! These on- the -job books quickly 
pay for themselves in profitable new busi- 
ness and valuable time saved! 

SEND NO MONEY! 
Just mail coupon for free 
trial. After 7 days. send only 
low price or return books 
and pay nothing! If you keep 
all 4 books. send only 53.0,1 
after 7 days. and S3.0Ú a 

month until $1!).50 Dlu 
postage is paid. 

VALUABLE 

FREE G /Fr! 
Send for FREE ERIAL. 
OFFER of all 4 Pin. 
Point boaksand 

Yet FREE book," Bitter Profils in TV- Cher 
abri you keep sexes 

l 

FREE TRIAL OFFER...Mail Coupon Now! 

Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL, Dept. 30 -RT 
1501 W. Congress Pkwy., Chicago 7, III. 

Rush 
FREE TRIAL per Noffer. For individual books, 
check below. 

O RECORD CHANGER ($3.95 plus postage) 
O TRANSISTORS ($6.96 plus postage) 
O TV ($3.96 plus postage) 
O COLOR TV ($5.95 plus postage) 

Name Age 

Address 

city zone... State 

O Check here if enclosing full price; we pay 
postage. 7 -day money -back guarantee. 

j 
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Audio Empire, a division of Dyntt E)n- 
pire, Inc., is one of the most recent tone 
arms to be made available to the audio- 
phile. Since it is so new. the design 
engineers have had an opportunity to 
combine into the arm many major fea- 
tures. It has been designed to have a 
maximum tracking error of ± .75 de- 
gree. with an arm offset angle of 23.8 
degrees. The over -all arm length is 127,, 
inches. Its resonance is approximately 
+2 db at 12 cps when used with most 
cartridges. 

One of its major features is the in- 
corporation of a balance mechanism 
that provides almost perfect balance in 
all planes. It is so well balanced and 
counterweighted that this tone arm 
could be used to play a record in an 
upside -down position. Although the 
didn't try this out, we were able to tip 
our turntable to almost a perpendicular 
position and yet have perfect sound 
reproduction. As a result of this ar- 
rangement, the turntable need not be 
perfectly horizontal when this tone arm 
is used. 

Other features include an instantly 
removable arm shell that will accept all 
standard cartridges, a non -resonant 

COLMICTV;cv I1! slpport, an arm rest 
height adjustment, and a calibrated 
pressure scale. These additional fea- 
tures simplify all necessary adjust- 
ments. The counterweight balance ad- 
justment is used to offset the weight of 
any particular cartridge used. It can he 
adjusted for cartridges weighing from 
2 to 25 grams. In actual use this coun- 
terweight is adjusted for perfect bal- 
ance while the calibrated pressure scale 
is in zero position. After balance is ob- 
tained, a single control can be adjusted 
to any desired stylus pressure. Mark- 
ings are calibrated in one -gram steps. 

We made repeated tests in adjusting 
the counterweight and the stylus pres- 
sure control. and after many re- adjust- 
ments, there was no noticeable varia- 
tion in stylus pressure. This was 
checked against a calibrated scale and 
results certainly indicated that preci- 
sion engineering and craftsmanship 
were employed in producing this tone 
arm. The retail price is $34.50. Actual- 
ly. Audio Empire has another profes- 
sional model available at $38.50 that is 
157,s inches in length and provides even 
less tracking error and lower arm reso- 
nance. 

AS we have mentioned recently, al- 
most all phono cartridge manufac- 

turers have virtually eliminated their 
original designs and are now marketing 
a second or even a third version. Some 
have come out. with entirely different 
designs. Each progressive step has re- 
sulted in improved stereo sound repro- 
duction. 

The most recent new design that has 
come to our attention is Fairchild's 

1n o 

+10 

2 

-2 

FAIRCHILD 
STEREO CARTRIDGE 

SM -1 stereo cartridge. It is an entirely 
new design employing the rotating 
magnet principle rather than the mov- 
ing coil which had been used in previ- 
ous models. From the results we ob- 
tained, the quality of reproduction 
possible in their latest version is much 
improved. The cartridge is designed for 
operation with a 47,000 -ohm load and 
is to be used at a stylus pressure of 
3 to 4 grams. 

The graph below shows the frequen- 
cy response of both channels from 30 
to 15,000 cps along with the opposite 
channel response. It is hard to see how 
the frequency response of one channel 
with respect to the other could be made 
more similar. The two curves are with- 
in 1 db of each other over the entire 
range. There is a slight dip of 3.7 db 
at 5000 cps but the high -frequency re- 

_ RIGHT CHANNEL 

III..- 
LEFT CHANNEL i ̀  -- " 

IC FIG.I 

-RIGHT -CHANNEL CROSSTALK L 

LEFT -CHANNEL CROSSTALK 

9 .. Inge 9OKC 
30 100 

FREQUENCY -CPS 
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sponse up to 15,000 cps, the limits of 
our test, is excellent. The rising char- 
acteristic below 1000 cps is the result 
of the tone arm used in our tests. We 
have found that all cartridges tested 
in the past have this same rise so that 
we can assume that this cartridge is 
essentially flat below 1000 cps. 

Both the left and right channel cross- 
talk is exceptionally low. especially at 
the upper mid -frequencies. It is rather 
unusual to find a cartridge that has as 
much as 11.5 db separation at 15.000 
cps as this cartridge has. 

It is rather difficult to check IM and 

harmonic distortion of cartridges un- 
less specialized lab -type equipment is 
available. We relied on scope patterns 
and listening tests, and the results 
were extremely favorable. We feel that 
even the most critical ear will find that 
the quality of reproductior. produced by 
this cartridge is extremely pleasing. 

The output voltage per channel is 
about normal for this type of cartridge, 
being 5.5 mv. at a recorded velocity 
of 5 cm. per second. We lad no prob- 
lems with hum pickup. The SM -1 stereo 
cartridge has a replaceable diamond 
stylus and retails at $34.95. - i0- 

CALENDAR,'" 
of EVENTS I 

19 

26 

MARCH 21-24 
IRE Notional Convention. Sponsored by 
the Institute of Radio Engineers. Coli. 
seum and Waldorf- Astoria Hotel, New 
York City. Information on exhibits from 
W. C. Copp, IRE Advertising Dept., 72 
W. 45th St., New York 36, N. Y. Pro- 
gram data from Gordon K. Teal, Chair- 
man 1960 Technical Program Committee, 
IRE Headquarters, I E. 79th St., New 
York 21, N. Y. 

MARCH 29 -31 
Twenty- Second Annual American Power 
Conference. Sponsored by Ilinois Insti- 
tute of Technology in cooperation with 
Universities of Illinois, Iowa, Iowa State, 
Michigan, Michigan State, Northwestern, 
Purdue, Minnesota, Wisconsin, Texas A 
8 M, New York, California Institute of 
Technology, Georgia Tech, aid MIT, plus 
nine technical societies. Hotel Sherman, 
Chicago. Inquiries on the conference 
should be addressed to R A. Buden- 
holler, Mechanical Engineering Deot., 
Illinois Institute of Technology, 3300 Fed- 
eral St., Chicago 16, III, 

APRIL 4 -8 
Sixth Nuclear Congress. Sponsored by 
PGNS of IRE and EJC. Nec York Coli- 
seum. New York City. Program informa- 
tion from M. E. Cassidy, U 3AEC N. Y. 
Operations Office, 376 Hudson St., New 
York 14, N. Y. 

ELECTRON TUBE 
INTRODUCES FOR THE FIRST TIME 

ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 

`0t ' TUIELIED 
ALL TUBES SENT POSTAGE PAID 

Please send 25c handling for orders under 55 Send 25 
deposit on C.O.D. orders. Send approximate postage on 

Connd,on and foreign orders. 

RADIO SHACK FLASH! 

CATALOG 

plus 
ELECTRONICS 

plus every new issue 4or 1960 

For the newest and hest 
7t-+ in electronics equip- 

ment- stereo, hi -fi, ham 
radio, tapes -mail cou- 

ix 

? r1 pon today for Radio 
[ Shack's latest FREE 

31'1 page catalog. Also 
get every new edi ion 
for next 12 months, 

i Free. Satisfaction guar - 
antecd o- your ms my 
bark. NI sil coupon non. rarlit°3 

US 
one of thousands of 

RADIO SHACK buys 

Transistor 
Battery Rodio 

19.95 Value 
only 

$995 
Et 

Stadiio , 

Weigh slem,nlhans 50 lunces, Built'in 
span krr .,nd temile roelrsd 

h.uuh«,m,. rt IJ nI 

I Radia Shod Corp., 730 Commonwealth 1se., t 
Into I7, Mass. hp. 6006 
Send FREE Electronics Catalog- Also every new I 
issue for 12 months, a full year's sJbscription Free. 
Name 

Address 
Postofóce 

t r City Zone State 

Each and every tube is 

I 
We 

co 
guarantee 

conductance 
REE replacement /e lest, 

our own laboratory 

any or all operating which fails to function year of any tube 

lee 
advetisedtrtubese merchandise. Prompt refunds 

acre made 

for 
1 

purchased 
from P cement { 

electrically are 
is clearly 

so perfect .factory seconds 
necessarily 

er new, but may 

on any 

0az 
used tubes_ 
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68156 
6816 
6857 
61357 
6BÚ 

:TT 
68N6 
6BQ7 
68Q7 
SR 
6826 
6847 
6CS 
645 
6C6 
GCSE 
6CF6C 
6CF6 
6CL6 
6016 
6CM7 
6CM7 
6CN7 
6056 
6CÚ6 
60E6 
6r6 
6F6 

64VSG7 656 
64V6 614 
64wß 615 
64540T 

647 64 %5C 
686 ) 6K7CT 6846 
6845 6t7 
6848 617 
6B D6 657 7 
6BE6 607 

SV4C 68,5 654 

5V6C7 68F6 6S8GT 
30 r 6ß46G 6547 

O 
WRITE 

C 
fisc) 

75 M11 84/624 
FOR 17Z3 

26 
PURPOSE 

TUBES 

024 
14747 
16307 
1546 
INSGT 
.L4 
16 

1 NSGT 
I Q5GT 
IRS 
155 
I r4 
114 
tus 
11'2 
1)2 
243 
24,4 
3B CS 
38 V6 38!6 
3CB6 
3C( 6 
3416 
31,4 
300 
354 
3 V4 
48074 
482 
S451; 
SATE 
SAVE 
5Á5d 

516 
Sra 
SU4G 
508 

SY3G7 
5Y4G 
647 
648 
6484 
6AC7 
64E4 
6AG5 
64G7 
645461 
6456 
64K5 
6AL5 
6417 
64M8 
64158 
6405 
6406 
6AQ7GT 
64R5 
6455 
64T6 
63118 
640461 
64U5CT 
6406 
64U8 

65F5 
65E7 
6517 
6557 
65L7CT 
65N7GT 
65Q7 
6557 
614 
6T8 
6U8 
6V6 
6W4GT 
6W6GT 
650 
655 
6X8 
6Y6G 
744 i%%L 
745 
746 
747 
748 
784 
785 
786 
787 
788 
7C4 
7C5 
7C6 
7C7 
7E6 
7E7 
7F7 
7F8 
757 
757 
7Q7 
7x7/XXF 
Y4 

724 
1248 
12405 
12416 
124)7 
12406 
12AU7 
124V6 
12AV7 

124X7C7 
124E7 
1284 
12846 
12847 
128E6 
128,6 
12857 
12606 12857 
12847 
12C45 
12/5 
1257 
1216 
207 

12547 
12547 
12517 

1251(7 
125N7CT 
12507 
12V6GT 
12156C 
zx4 

1223 
1447,12B' 

86 
1407 
19 

198C6C 
19/6 
1916 
244 
25A VS 
25806 
25DN6 
2516C) 

25ZSOGT 
25Z6 
26 
3545 
3585 
3SC5 
35L6GT 
35W4 
3554 
35ZSGT 
37 
38,44 
42 
43 
Os 
SO4 5 
SOBS 
SOCS 
SOLEGT 
50 %6 
56 
57 
sa 
714 
75 
76 
77 
78 
H 

W 
EPT EW 3 F R OUR FREE COMPLETE 

1 

MPLET 
117 8 SPECIAL E ll5i OF TUBES 

ELECTRON TUBE CO. 

March, 1960 

Dept. EW -3, Park Sta., Paterson 3, N. J. 
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NOW YOU CAN HAVE YOUR CHOICE OF CENTURY'S UNIQUE 

Peak -to -Peak VACUUM TUBE VOLT METERS 
Model VT 

LINE OPERATED WITH LARGE EASY -TO -READ 6" METER 

featuring the sensational new 

MULTI -PROBE (Patent Pending) 

Model VT -1 

BATTERY OPERATED 

No extra probes to buy! The versatile 
MULTI -PROBE does the work of 4 probes 

O DC Probe Q AC -Ohms Probe 
Q Lo -Cap Probe O RF Probe 

No longer do you have to cart around a maze of entangled 
cables, lose time alternating cables or hunting for a misplaced 
probe. With just a twist of the MULTI -PROBE tip you can set 
it to function as either a DC Probe, AC -Ohms Probe, Lo -Cap 
Probe or RF Probe. 

LINE OPERATED 
Ideal for use on the test 
bench. Designed to run cool 
even under continuous 
operation ... Line isolated. 

Model VT -10 

$5 
Ilklr Net 

TERMS: $14.50 within 10 
days. Balance $11 
monthly for 4 months. 

FEATURES OF VT -1 and VT -10 

New advanced pentode amplifier circuit 
Large 6" 100- microampere meter, many 

times more sensitive than meters used in 
most V.T.V.M.s Simplified multi -color easy - 
to -read 4 -scale meter No heat operation 
assures stability and accuracy Amplifier 
rectifier circuit with frequency compensated 
attenuator - a feature found only in costly 
laboratory instruments Meter completely 
isolated Hand- crafted circuitry eliminates 
the headaches of printed circuitry 1% re- 
sistors used for permanent accuracy Rug- 
ged gray hammertone steel case provides 
necessary shielding and eliminates plastic 
case drawbacks of cracking or melting 
Deep brushed long lasting etched aluminum 
panel Matching cover protects instrument 
face - snaps on and off instantly. 

BATTERY OPERATED 
Completely portable ... In- 
valuable wherever line con- 
nection is undesirable or 
unavailable ... Unique cir- 
cuitry assures low battery 
drain. 

FUNCTIONS OF VT -1 and VT -10 
DC VOLTMETER ... Will measure D.C. down to 1.5 volts 
full scale with minimum circuit loading, and give accurate 
readings of scale divisions as low as .025 volts ... Will meas- 
ure low AGC and oscillator bias voltages from .1 volts or less 
up to 1500 volts with consistent laboratory accuracy on all 
ranges . Zero center provided for all balancing measure- 
ments such as discriminator, ratio detector alignment and 
hi -fi amplifier balancing. 
AC VOLTMETER ... True Peak -to -Peak measurements as 
low as 3 volts of any wave form including TV sync, deflection 
voltages, video pulses, distortion in hi -fi amplifiers, AGC and 
color TV gating pulses ... Scale divisions are easily read down 
to .1 volts ... Measures RMS at 1 /20th the circuit loading of 
a V.O.M.... Unlike most other V.T.V.M.'s there is no loss in 
accuracy on the lowest AC range. 

ELECTRONIC OHMETER ... Measures from 0 to 1000 
megohms ... Scale divisions are easily read down to .2 ohms 
.. Will measure resistance values from .2 ohms to one billion 

ohms . Will detect high resistance leakage in electrolytic 
and by -pass condensers. 
RF and LO -CAP MEASUREMENTS...with these extra 
VT -1 functions you can measure voltages in extremely high - 
impedance circuits such as sync and AGC pulses, driving saw 
tooth voltages, color TV gating pulses, mixer output levels, 
I.F. stage -by -stage gain and detector inputs. 

TERMS: $14.50 within 10 

days. Balance $11 
monthly for 4 months. 

SPECIFICATIONS OF VT -1 and VT -10 
DC Volts - 0 to 1.5/6/30/150/300 /600/ 
1500 volts 
AC Volts (RMS and Peak -to -Peak) -0 to 
3'12/60/300/1200 volts 
Ohms - to a billion ohms, 10 ohms cen- 
ter scale - RX1 10 /100 /1K /10K /100K/ 
1M 
RF - Peak reading demodulator sup- 
plied for use on all DC ranges 
Zero Center - available on all DC volt 
ranges with zero at mid -scale 
Decibles - from -10 Db to +10/22/ 
36/50 62 based on the Dbm unit ODb- 
IMW in 600 ohms 
Impedance - 11 megohms DC, 1 meg 
ohm AC, 10 megohms Lo -Cap 
Input Capacity - 130 mmfd. RMS, 250 
mmfd. Peak -to -Peak, 25 mmfd. Lo -Cap 

mgr IN-CIRCUIT CONDENSER TESTER 
Here is an IN- CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT -1 actually steps in and takes over 

where all other in- circuit condensers fail. The ingenious application of a dual bridge principle gives the CT -1 a 

tremendous range of operation ... and makes it an absolute 'must' for every serviceman. 

in- circuit checks: 
Quality of condensers even with circuit shunt resist- 
ance (This includes leakage, shorts, opens, in- 
termittents) 
Value of all condensers from 200 mmfd. to .5 mfd. 
Quality of all electrolytic condensers (the ability to 
hold a charge) 
Transformer, socket and wiring leakage capacity 

out -of- circuit checks: 
Quality of condensers . (This includes leakage, 
shorts, opens and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 
Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohms 

- New or unknown condensers ... transformer, sock- 
et, component and wiring leakage capacity 

OUTSTANDING FEATURES 
Ultra- sensitive 2 tube drift -free circuitry 
Multi -color direct scale readings for both quality and 
value ... in- circuit or out -of- circuit 
Simultaneous readings of circuit capacity and circuit 
resistance 
Built -in hi- leakage indicator sensitive to over 300 
megohms 
Cannot damage circuit components 
Electronic eye balance indicator for even greater 
accuracy 
Isolated power line 

Deep brushed long lasting etched aluminum panel 

Housed in sturdy gray hammertone finish steel 
case ... comes complete with test leads 

Model CT -1 

$34" Net 

TERMS: $9.50 within 10 

days. Balance $5 month- 
ly for 5 months. 

10 DAY FREE TRIAL ON CENTURY INSTRUMENTS OF YOUR CHOICE 
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See for yourself at no risk why thousands of servicemen all over the country selected CENTURY test equipment above all 

others. Send for instruments of your choice without obligation ... try them for 10 days before you buy ... only then, if satis- 

fied, pay in easy -to -buy monthly installments - without any financing or carrying charges added. 
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Housed in 
hand -rubbed 
oak carrying 
case - com- 
plete with 
MULTI -HEAD 

Model CRT -2 

Net 

TERMS: $13.50 within 10 
days. Balance sil 
monthly for 4 months. 

STER-REACTIVATOR 
TESTS, REPAIRS and REACTIVATES 

ALL BLACK AND WHITE PICTURE TUBES (including 110 tubes) 
. from 8" to 30", whether 12 pin base, 8 pin base, 14 pin base ... and the very latest 7 pin base. 

ALL COLOR PICTURE TUBES... Each of the red, green and blue color guns is handled separately. 

CHECK THESE EXCLUSIVE FEATURES 
THE MULTI -HEAD (Patent Pending) . . . A SINGLE PLUG IN CABLE AND UNIQUE TEST HEAD -A tremendous advance t ver the maze of cables and adapters generally found with other testers. 

WATCH IT REACTIVATE FHE PICTURE TUBE - You actually see and control the reactiva- tion directly on the meter as it takes place. This allows you for the first time to properly control the reactivation voltage and eliminates the danger of stripping the cathode of the oxide coating. It also enabl as you to see whether the build-up is lasting. 
CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER REACTIVATION - Stronger than any found in other te,:ters - high enough to really do the job - yet controlled to avoid damage to the picture tube. 

UNIQUE HIGH VOLTAGE PULSE CIRCUIT- Will burn out inter -element shorts and weld open circuits with complete safety to the picture tube. 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET 
For quality of every black and white and color picture tube, employing the 

TEST 
time proven dynamic cathode emission test principle. For inter -element shorts and leakage up to one megohm. Separate short test provided for each element in the picture tube. For life expectancy. 

REPAIR Will clear inter -element shorts and leakage. 
Will weld open elements. 
The "SHOT" (high voltage controlled pulse) method of reactivation prcvided by the CRT -2 will restore picture tube to new life in instances where it was not possible before. The high voltage is applied without danger of stripping the 

REACTIVATE 
cathode as you always have perfect control of the high voltage pulse. The "'BOOST" method of reactivation also provided by the CRT -2 is used effectively on tubes with a superficially good picture but with poor em ssion and short life expectancy. It will also improve definition, contrast and focus greatly and add longer life to the picture tube. 

Housed in hand rubbed oak carrying case complete with 
CRT ADAPTER 

Model FC -2 

$6950 
Net 

TERMS: $14.50 within 10 
days. Balance $11 
monthly for 5 months. 

MAIL 

FREE 
TRIAL 

COUPON 
TODAY! 

March, 1960 

VISUAL LIFE TEST- Enables both you and your customer to see the life- expectancy of any pic- ture tube right on the meter ... helps eliminate resistance to picture tube replacement when necessary. 

SPECIAL LOW SCREEN VOLTAGE TUBES- Will handle new type picture tubes with special low voltage of approximately 50 volts. 

SEPARATE FILAMENT VOLTAGES - including the very latest 2.35 volt and 8.4 volt types as well as the older 6.3 volt types. 

NEW 'SF' PICTURE TUBES - Accommodates 
the different base pin connections of this new type picture tube. 

HECK TUBE TESTER 
Simply set two controls ... insert tube ... and press quality button to test 
any of over 900 tube types completely, accurately ... IN JUST SECONDS! 
The FAST -CHECK enables you to cut servicing time way down, eliminate unprofitable call -backs and increase your dollar earni igs by selling more tubes with very little effort on your part. You make every call pay extra dividends by merely showing your customer 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. 

PICTURE TUBE TEST ADAPTER 

INCLUDED WITH FAST-CHECK 
Enables you to check all 
picture tubes (including 
the new short -neck 110 
degree type) for cathode 
emission, shorts and life 
expectancy... also to reju- 
venate weak picture tubes. 

RANGE OF OPERATION 
Checks quality of over 900 tube types, employing the time proven dynamic cathode emission test. This covers more than 99% of all tubes in use today, including the newest series -string TV tubes, auto 12 plate -volt tubes. OZ4s, magic eye tubes, gas regulators, special purpose hi -fi tubes and even foreign tubes. 
Checks for inter -element shorts and leakage. Checks for gas content. 
Checks for life-expectancy. 

SPECIFICATIONS 
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 900 tube types is located inside cover. New listings are ar ded without costly roll chart replacement Checks each sec- tion of multi- section tubes and if only one section is defective the tube will read "Bad" on the meter scale 41 phosphor bronze beryllium tube sockets never need replacement 7 -pin and 9 -pin straighteners mounted on panel Large 4+,z, D'Arsonval type meter is the most sensitive available, yet rugged - fully protected against accidental burn -out Special scale on meter for low current tubes Compensation for line voltage variation 12 filament positicns Separate gas and short jewel indicators Line isolated - no shack hazards Deep brushed long lasting etched aluminum panel. 

NOTE' The Fast -Check 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. 

CENTURY ELECTRONICS CO., INC. 
El Model VT -10 Vacuum Tube Volt Meter $58.50 LI $14.50 within 10 days. Balance $11 monthly for 4 months. El Model VT -1 Battery Vacuum Tube Volt Meter ... $58.50 LJ $14.50 within 10 days. Balance $11 monthly for 4 months. 

Model CT -1 In- Circuit Condenser Tester _ $34.50 $9.50 within 10 days. Balance $5 monthly for 5 months. ri Model CR7.2 CRT Tester -Reactivator ._.$57.50 LI $13.50 within 10 days. Balance $11 monthly for 4 months. 
Model FC -2 Fast -Check Tube Tester ...$69.50 $14.50 within 10 days. Balance $11 monthly for 5 months. 

Prices Net F.O.B. Mineola, N. V. a 

I 1 I 2oosevelt Ave., Dept. 203, Mineola, N. Y. I 
Yes, I want to take advantage of your 10 day FREE try- before- you -buy I offer. Ship on approval the instruments I have checked. After I have tried the equipment for 10 full days I will either send you the down I payment and agree to pay the balance in the monthly payments shown, or I will return the units and owe nothing. 

Name 
Please print clearly 

Address _.. 

City State I 

119 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NOW often have you wished that you 
could measure the approximate 
percentage distortion of an ampli- 

fier output? Here is a very simple 
instrument which can be constructed 
in just a few hours, costs very little, 
and will check percentage distortion by 
the fundamental suppression method. 

You can use this little instrument to 
check the distortion of your amplifiers, 
audio oscillators, or any other type of 
audio equipment. Instead of a com- 
plicated setup -for instance a com- 
mercial distortion tester, audio milli - 
voltmeter, oscilloscope, etc. -the only 
equipment needed with this distortion 
tester is some sort of external detector. 
Even a lowly earphone will do! 

Circuit Description 

Referring to the circuit diagram, you 
can see that the circuit consists of a 
Wien- bridge network and a 10,000 -ohm 
potentiometer, which shunts the input. 
The control in the Wien bridge is 
"Control A" while the 10,000 -ohm pot 
is "Control B ". By varying these two 
controls, the fundamental of the input 
signal is cancelled out and only the 

(A) Sine -wave input to amplifier under test. 
(B) Output of distortion tester before nul- 
ling the fundamental. (C) Output of the 
tester after signal has been properly nulled. 

A 

B 

C 
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Technician is checking the amount of distortion present in the output of a 50 -watt 

paging amplifier. He is using audio oscillator for test signal and scope detector. 

Simple 

Audio - Distortion 
Tester 

By C. L. HENRY 

Build this low -cost instrument to check per -cent 
distortion by fundamental suppression. External 

detector, such as scope or earphone, is required. 

distortion remains. This may be har- 
monic distortion, noise, or hum. The 
Wien -bridge network and the shunting 
potentiometer form a modified Wheat- 
stone bridge which will null under an 
extreme variation of sources and loads. 
When the bridge is in balance the 
fundamental does not appear across 
the external detector connectors, J, 
and J. Also, any signal that is not the 
same frequency as that to which the 
bridge is tuned (by means of the RC 
networks) will appear at the external 
detector terminals. The extreme range 
of input and output load variation is 
made possible by the 10,000 -ohm po- 
tentiometer. If the size of this control 

were reduced and limit resistors in- 
stalled, the bridge would null properly 
only under controlled conditions. 

The best possible type of external 
detector is probably an oscilloscope 
since with a scope you can judge the 
null point and also tell what type of 
distortion is present in the output. The 
toggle switch, S,, is the range control 
and is marked "High" and "Low ". 

When the switch is in the "Low" posi- 
tion, the tester will balance well over a 
range of fundamental frequencies from 
20 to 500 cps. A 0.1 -pf. capacitor is 

used in each leg of the bridge for this 
range. On the "High" position, a 0.01- 
pf. capacitor is used and the range of 
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measurable frequencies at which the 
bridge will balance well is from 400 to 
25,000 cps. 

Construction 
The tester was constructed in an 

aluminum box which measures 3" x 4" x 
5 ". There is nothing critical about the 
placement of parts so any arrangement 
the builder chooses will be suitable. 
Remember, however, to insulate the 
input and external detector connectors 
from the case. If optimum operation is 
desired, the capacitors in this circuit 
should be matched, i.e., the units should 
be checked for capacitance and two .1 
and .01 -pf. capacitors selected for 
closest values. The dual potentiometer 
should be an Ohntite AB type or unit 
of similar quality. This type of poten- 
tiometer seems to track very well and 
gives reliable operation. Control B can 
be any 2 -watt carbon or 4 -watt wire - 
wound type. An Am phenol type 75 -PC- 
1M connector was used as the input, 
J,, and banana jacks were used for the 
output or external detector terminals, 
J, and ,. However, any type connector 
can be used, provided the input is 
shielded and the input and external 
detector are not grounded. 

One final recommendation on the 
construction of this tester. Use large 

JI 
INPUT 

Lo* 

52 DETECTDR 

O13 

EXTERNAL DETEU TOR 

Ou 

R,- 10,000 ohm, 2 e. carbon pot (Ohmite type 
AB or equiv. "Control B ") 

Rs, Rs- 100,000 ohm, 2 s. dual- section carbon 
pot (Ohmite type AB or equiv. "Control A ") 

Cl, Cs --.01 µl., 400 v, paper e,paritor (matched 
pair, see text) 

Cs, Ct -.l µl., 400 v. paper cJpacitor (matched 
pair, see text) 

toggle switch ( "Range- High Low ") 
Ss- D.p.d.t. toggle switch ( "Detector -In -Our ") 
J, -Mike connector (Am phenol 75- PC -IM, "In- 

put") 
Js, Js- Banana jack (one red, one black. "External 

Detector") 

Circuit diagram employed for the audio - 
distortion fester. A Wien- bridge net- 
work is utilized in conjunction with an 
external scope or earphone detector. 

the best null is obtained, the reading 
on the detector is noted. Divide this 
value by the reading noted when the 
detector was on "In ", then multiply by 
100. This is the percentage distortion 
of the equipment under test. There are 
no controls to calibrate or adjust. The 
tester is ready to use when the con- 
struction is completed. Since it only 
nulls a signal and separates the funda- 
mental signal from the distortion 
present, there can be little possibility 
of error. 

Applications 
Possible applications for this tester 

are numerous. First of all, it is ideal 
for checking percentage distortion, 
hum, and noise in audio amplifiers. 
If you have a high -fidelity system and 
wish to be sure that your amplifier is 
working properly, this is a very good 
way to test it. You will need an audio 
signal (60 cps works very well) and an 
external detector; earphone, oscillo- 
scope, v.t.v.m., or a.c. v.o.m. Check the 
distortion of the signal source first. 
Then check your amplifier with the 
load that you normally have on it- 
using resistors for this purpose. Figure 
your percentage distortion and if you 
are using a scope, determine the type 
of distortion by direct observation. 

Front -panel view of the audio distortion analyzer d..scr.bed. 
The entire circuit can be readily built into a small chassis. 

knobs on the controls. You will find 
that under some conditions the nulling 
process is delicate and the large knobs 
are easier to use. In addition, a bind- 
ing post should be installed beneath 
the external detector jacks and con- 
nected to the case. This is necessary 
since when measuring very low values 
of distortion it may improve operation 
to connect the case of the tester to a 
good ground to prevent spurious indi- 
cations on the external detector. 

Operation 
After construction of the tester is 

completed, make a visual check of the 
wiring to be sure that it is correct. 

March. 1960 

Internal view shows the placement of the few components that 
a -e employed. Parts layout and arrangement are not critical. 

To use the distortion tester follow this 
procedure. First, turn both the A and 
B controls counterclockwise ( maximum 
R). Then, with the inpt t connected 
to the output of the uni under test 
and some sort of detector (oscilloscope, 
earphone, etc.) on the output of the 
tester, set the detector switch, S,, to 
"In" and note the reading. Then set S. 
to "Out" and turn Control A until a 
slight null is noted. Re- adjust each 
control for best null and continue this 
process until the lowest possible signal 
is observed on the external detector. 
If an oscilloscope is used as the detec- 
tor, the type of distortion that is being 
measured can be determ.ned. When 

Distortion in other types of audio 
equipment can be determined in the 
same manner. Modulators, audio sec- 
tions of receivers, audio oscillators, etc. 
can all be checked and the percentage 
distortion determined. Amplifier trou- 
bles can also be found by looking at 
the distortion on an oscilloscope and 
determining what would possibly cause 
this waveshape. 

Although not as accurate as more 
elaborate distortion measuring equip- 
ment, this device has the advantages of 
being inexpensive, simple to operate, 
and the indication that it gives is ac- 
curate enough for most service jobs 
that may be encountered. 
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Allitif I, 1l Or I 'OA lari1111 

1II",4yF,'I01 1'4e1164 NO, 

Use in the Home 

Booting - Ship to Shore 

COMPLETELY 
WIRED 

NOTA KIT 

Not Superregenerative but SUPERHET! 

Unequaled Performance and 
Design ...The Greatest VALUE In 
The Citizens Band Field! 

5 Crystal Controlled Transmitting Positions: Operates at a maximum 

FCC legal power input of 5 watts fully modulated. 
Superheterodyne Tuneable Receiver Over Full 22 Channel Band: RF 

stage in both Transmitter and receiver, 3 watts audio output plus 

large 4" speaker. 
Complete with Transmitting Crystal: Removable front plate for easy 

accessability of crystals. 
4 Dual Function Tubes, plus 2 Single Function Tubes, plus 2 Rectifiers 
for 12 Tube Performance: Compares with units costing 3 times as 

much. Unexcelled reception on land and sea with coverage of 20 or 

more miles depending on antenna height and terrain. 
Planetary Vernier Tuning: Controls include 3 position function switch 
(transmit, receive, plus transmit with spring return) and squelch noise 

limiter control switch. 
High Output Crystal Microphone: 2 position push to talk slide switch; 
especially designed for sustained transmit operation with a minimum 
of background noise. 
Adapts for Use Anywhere: Modern compact styling. Brackets are sup- 

plied for easy mounting of unit in auto, truck or boat. Addition of 6 or 

12 volt power supply (separately supplied) adapts transceiver for 
mobile operation. Only 41/2"D x 6 "W x 4 "H. 
Anyone Can Operate: No examination or technical knowledge required 
- Any citizen 18 years or older is eligible for a license. Simply fill out 

FCC application supplied with HE -15 Transceiver. 

HE -15 completely wired and factory tested. 5 00 Down ...Net 59.95 

HE -17 Whip Antenna Net 6.95 

HE -16 Power Supply For 12 Volts Net 9.95 

HE -18 Power Supply For 6 Volts Net 9.95 

Business - Trucking 

COMPLETELY WIRED 
NOT A KIT! 

5995 
ONLY 5.00 DOWN 

Call Letter 
Card Holder 

Removable 
Front Plate for 

Easy Crystal 
Accessibility 

Squelch Control 
Switch 

Coax Antenna 
Connector 

S Pos lion 
Crystal Selector 

High Output 
Crystal Microphone 

Planetary 
with 2 Position 

3 Position Vernier Tuning 
Push 

Function Switch Slide e Switctch 

JAMAICA, N. Y. NEW YORK, N. Y. BOSTON, MASS. BRONX, N. Y. 

165 -08 liberty Aye. 100 6th Ave. 110 Federal St. 542 E. Fordham Rd. 

AXlel 1.7000 WOrth 6 -5300 HUbbard 2 -7850 FOrdham 7 -8813 

NEWARK, N. J. PLAINFIELD, N. J. 

24 Central Ave. 139 W. 2nd St. 

MArket 2 -1661 Plainfield 6 -4718 
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IN KIT 

FORM 

74.. 
LA -250 A 99.50 

COMPLETELY WIRED 

50 WATT INTEGRATED STEREO AMPLIFIER 
RESPONSE 17- 2',000 CPS 1 DB (at normal listening level) LNIQUE "BLEND" CONTROL PREMIUM EL86 OUTPUT TUBES 50 WATTS MONAURAL -2S WATTS 

EACH STEREO CHANNEL CLUTCH- OPERATED VOLUME CONTROL SEPARATE BASS & TREBLE CONTROLS 

A completely new stereo high fidelity amplifier with o high quality of reproduction, remarkable versatility and new distinctive styling. Full range of controls include a unique "blend" control fer continuously variable channel separation -from full monaural to full stereo, 4position Selector, Mode, loudness and °hosing switches plus outputs for 4, 8.or 16 ohm speakers. Harmonic distor tion less than 0.25%, IM distortion less than 1 %. Hum and Noise 74 db below full output. Assembly 
is simple -no special skills or tools required. Complete with deluxe cabinet and legs, all parts, tubes and derailed instruction manual. Shpg. wt., 26 lbs. 
KT-250A WX Stereo Amplifier Kt.....__.. _.... 5.00 Down Net 74.30 
LA- 250 AWX Stereo Amplifier, wired & tested... 5.00 Down Net 99.50 

KT-600 

IN KIT 

FORM 

LA -600 134.50 
COMPLETELY WIRED 

KT-500 

IN KIT 
FORM 

LT -50 124.50 
COMPLETELY WIRED 

PROFESSIONAL STEREO CONTROL CIENTER 
RESPONSE 5- 40,1100 CPS + 1 DB UNIQUE STEREO & MONAURAI CONTROL FEA- TURES PRECISE 'NULL" BALANCING SYSTEM CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and master audio control center- scles every stereo monaural control problem. Features unique Brides Conrol for variable cross-channel feed for .limi nation of esaggerate,l channel separation effects -plus controlled 3rd channel output. Has a11- concentric controls-ircluding clutch -operated Volume Balance control. Provides complete and advanced facilities for accepting, controlling and providing undistorted gain for ory and oll program sources. Sensitivity 2.:' my for I voll out (law level inputs). Dual low impedance 'plate follower" outputs 1500 ohms. Rsponse 5.40,000 cps ± 1 db. Less than .03% IM distortion. Less than .1% harmonic distortion. Hum and noise 80 db below 2 volts (high level inputs). Wet 7 new 7025 low - noise dual triodes. Si.:., 14" s 41/2" s lox /e ". Shpg. wt., 16 lbs. Complete with oll parts, tubes, deluxe cabinet and de oiled instruction manual. 
KT -600WX Stereo Preamplifier Kit _. 5.00 Down . Net 79.50 
LA -600 WX Stereo Preamplifier, wired and tested 5.00 Down .... Net 134.50 

STEREO /MONAURAL POWER AMPLIFIER KIT 
36 WATT STEREO, AMPLIFIER -18 WATTS EACH CHANNEL EMPLOFS 4 PREMIUM - 

TYPE 7159 TUBES 2 PRINTED CIRCUIT POARDS FOR SIMPLIFIED 1 VIKING RE- 
SPONSE BETTER THAN 35- 30,000 CPS ± t/t DB AT 18 WATTS LESS THAN 1% HAR- 
MONIC OR IM DISIORTION 

A superb basic stereo amplifier in easy -to -build kit form. Unit may be used with n stereo preampli- 
fier to provide two 18 watt stereo channels or, at the flick of a switch, as a fine 35 wo t monaural 
omplifier. Controls inc ude 2 input volume controls, Channel Reverse switch and Monaural -Stereo 
switch. Dual outputs hr 4, 8, 16 or 32 ohm speakers. Input sensitivity .45 volts per channel for 
full output. Tubes ore 2.6ÁN8, 4.7189, G234 rectifier. Size 10- 9/16" d s Sy." h s 131/4" w 
Complete kit with cogs, oll parts, tubes and detailed instruction manual. Shpg. v-I., 22 lbs. 
KT -310 WX Stereo Pon er Amplifier Kit 2.00 Down .. . _.. Net 47.50 
LA -310 WX Stereo Power Amplifier, wired and tested 5.00 Down 

. . _.. Net 72.50 

FM -AM STEREO TUNER KIT 
II Tubes (4 durst -purpose) + Tuning Eye + Selenium rectifier preslde 17 tube performance Multiplex Output fee new Stereo FM Armstrong Circuit with Duel Limiters and Fester - Seeley Discriminator Extreme Sensitivity and Wide Frequency 

Response. 

A precision engineered, highly stable tuner -perfect for lifelike stereo FM AM brew/cost reception, 
FM reception and /or AM reception. Features separate tuning and volume controls for AM and FM. 
Magic eye on AM and FM, plus automatic frequency control on FM for assure luting-stations are "lacked" in. Other deluxe features include cathode follower outputs and 5- posiion Function Se- 
lector. Efficient, broadband circuitry on AM with builtin antenna. FM section fnutures include 2 
microvolts sensitivity (sr 30 db quieting, frequency response 20- 20,000 cps ± s/s db and full 200 
KC bandwidth. Two printed circuit boards make wiring simple-even for such a sonnies unit. Com- 
plete kit includes oll awls, deluxe cabinet and detailed instruction manual. Sise is 131/4" W s 
103/x" D s 41/2" H. Shpt. wt., 22 lbs. 
KT -500 WX FM -AM Stereo Tuner Kit .... . 5.00 Down . .. . _. Net 74.50 
LT -50 WX Some as above, wired & tested. 5.00 Down Net 124.50 

LAFAYETTE 36 -WATT INTEGRATED STEREO 
AMPLIFIER KIT 

36 -WATTS MONAJRALLY -18 WATTS PER CHANNEL FREQUENCY RESPONSE 15- 30,000 CPS + 1 DI: UNIQUE "BLEND" CONTROL CONCENTRIC CLUTCH -OPER- 
ATED VOLUME CONTROL DUAL CONCENTRIC BASS AND TREBLE CONTROLS 4 -EL84 
TUBES IN PUSH PULI. 

This exciting new amp) fier kit combines dual preamplifiers and dual 18 watt power amplifiers on 
one compact <hossi,. Instant selection from monophonic to stereophonic is provided by the turn 
of a switch. An amazing new "Blend" control gives continuously variable channel separation from full monophonic to full stereo. The concentric clutch -operated volume control offers independent or 
simultaneous level outs stments of both channels. Dual concentric bass and treble controls furnish 
4 independent tonal or justments. Harmonic distortion less thon 0.15% of norma listening level. 
1.M distortion is less Iran .3 %. Hum and noise 70 db below rated output. Complete with cage, 
legs and detailed instruction,. Shpg. Wt., 24 lbs. 
KT- 236AWX Stereo Amplifier Kit. 5.00 Down Net 59,50 

LAFAYETTE RADIO 
NEW YORK, N. Y. 
100 6th Ave. 
WOrth 6 -5300 

BOSTON, MASS. 
110 Federal St. 
HUbbard 2 -7850 

BRONX, N. Y. 
542 E. Fordh. 
FOrdham 7-8 

165 -08 LIBERTY AVE., JAMAICA 33, 
AXtell 1 -7000 

NEWARK, N. J. PLAINF 
Rd. 24 Central Ave. 139 W. 

13 MArket 2 -1661 PLainfie 

ELD, N. J. 
nd St. 

d 6-4718 
March, 1960 
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taw ate 50 Watt Complete Stereo Phono System 

COMPONENTS 

LAFAYETTE LA -250A 50 -WATT STEREO AMPLIFIER . 99.50 

GARRARD RC121!11 STEREO CHANGER 41 65 

NEW GE VR -22 (.7 MIL) DIAMOND STEREO CARTRIDGE 24.45 

LAFAYETTE PK -111 WOOD CHANGER BASE . . . . 3.95 

2- LAFAYETTE SK -58 FAMOUS FREE EDGE 

12" COAXIAL SPEAKERS at 29.50 59 00 

Regular Catalog Price -248:15- 

LA -250A 

NEW 

BE YR -227 

GARRARD 

RC121 11 

WOOD 

BASE 

(OPTIONAL) 

FINISHED ON 4 -SIDES 

LAFAYETTE 

E LI PTO FLEX 

SERIES 

Our 
39th 
Year 

YOUR GUARANTEED BEST STEREO SYSTEM BUY! 

YOU SAVE 44.05 
This superb system will add a new dimension 
in living to your home with all the excitement 
and realism of a live concert. The new Lafayette 
LA250A50 -watt stereo amplifier(25 watts each 
channel) forms the heart of this outstanding 
stereo hi fi phonograph music system -the fea- 
tures, versatility and advanced circuitry of this 
unit are second to none. Also included is the 
famous Garrard RC121 /11 intermix 4 -speed au- 
tomatic 

e 
ord changer with full manual or 

automatic operation supplied with your choice 
of stereo cartridges -the new GE VR 22 (.7 Mil) 
diamond stereo cartridge, Pickering 371 -7D 
(.7 Mil) diamond stereo cartridge, Shure MZD 
(.7 Mil) diamond stereo cartridge or the new 
Electro -Voice 31 MD7 (.7 Mil) diamond stereo 
cartridge. Supplied with the Lafayette wood 
base cut for the RCI21 in your choice of fin- 
ishes. These outstanding components are coupled 

with the 2 famous free edge Lafayette SK -58 12" 
Coaxial speakers with built -in crossover network 
and brilliance level control. System supplied 
with plugs, cables and simple instructions. 
Shpg. wt., 67 lbs. 

HP-67OWX Hi -Fi STEREO PHONO SYSTEM 
with choice of cartridge and mahogany, walnut 
or blond changer base (please specify) 
5.00 Down - 

Net 184.50 
HF -671WX Same as HF -670, but with 2 
Lafayette Elipteflex Series Bookshelf Enclosures 
(please specify finish). Shpg. wt., 143 lbs. 
10.00 Down Net 247.50 
HF -675WX Stereo AM -FM -Phono System. Same 
os HF -670 but including the Lafayette LT -50 
stereo tuner. Shpg. wt., 85 tbs. 28.75 Down, 
10.00 Down Net 299.50 

FREE! 
1960 CATALOG 

308 GIANT SIZED PAGES 

Yeade2d e.70_ 
The most complete selection and largest stocks of hi.fi components and 
systems- available for immediate delivery at the lowest possible prices. 
:." e.. -n more on Lafayette endorsed "best -buy complete systems. 

The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE NEWEST AND FINEST IN 

STEREOPHONIC HI-fl EOUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONENTS RADIO I TV TUBES AND PARTS 

ESCLUSIVE IAIAYETTE TRANSISTOR & HI -fl RIES 

Send for lafayette's FREK Catalog -the most com- 
plete. up. lathe- minute electronic supply catalog 
crammed lull of everything in electronics at our 
customary down -to -earth money -saving prices. 

A "must" for the economy- minded hl -fi enthu- 
siast, experimenter, hobbyist, engineer, techni- 
cian. student, serviceman and dealer. 

FREE 
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LAFAYETTE RADIO, Dept. Rc -6 

P.O. Box 222, Jamaica 31, N. Y. 

308 GIANT SIZED PAGES - FREE 

Name 

Addrru 
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Controlled -Heat Soldering 
(Continued from page 65) 

triple -throw toggle switch, is used to 
switch the other half of the 6.3 -volt 
winding (L,) and a choice of 1 -watt 
resistor, in parallel with L,. 

As the current in L, is in the opposite 
direction through the transformer to 
that in L2, the resulting fields will tend 
to cancel, reducing the effective react- 
ance of L,. When R, is a dead short, 
the reactance of L, is reduced to zero 
and the full 7 -volt supply (less a .2 -volt 
drop across the pure resistance of the 
windings) is available across the sol- 
dering -iron element, giving an output 
of 7.7 watts. A choice of values for R, 
and R2 is given in Table 1 showing the 
output available with each resistor 
value. Which of these values to use is 
best determined by trial and error to 
give the three wattage levels suiting 
your particular needs. 

One advantage of this circuit over 
current control by resistors only is that 
practical and readily available resistor 
values are used. As the resistance of a 
6 -watt, 6 -volt iron is only 6 ohms, any 
resistors used in a series dropping cir- 
cuit must be in the region of 0 to 3.3 
ohms for effective control! Values of 
this order are hardly likely to be found 
in the average service shop. The need 
for higher power ratings than one watt 
also complicates the problem. 

The 117 -volt winding of T, serves no 
useful purpose in heat control. In fact, 
a "junk" transformer with this wind- 
ing open can be used. (Care should be 
taken in this case to ensure that no 
turns are shorted or the reactor will 
not "react" correctly!) However, a 
good 117 -volt winding can be used to 
advantage in providing voltage for a 
low- heat -indicating pilot light. This is 
shown in Fig. 1 with a series limiting 
resistor, R. 

A small utility box can be used to 
house the complete heat -control and 
supply unit if portability is needed. An 
alternative that makes sure your iron 
is where it's supposed to be in a fixed 
installation is to mount the transform- 
er and reactor to the under -side of the 
bench. The switch and a pair of jacks 
for connecting the iron can be mounted 
on a bracket under the front of the 
bench. A fuse holder can also mount 
under the bench, to grip the iron when 
the latter is not in use. 

The schematic shows an extra 7- 
volt output wired to the secondary of 
T,. This is for the addition of more re- 
actors with irons, if more are needed. 
A single transformer has enough ca- 
pacity to power up to four irons, with 
their associated circuitry. 

In many shops, service on printed 
boards and other delicate equipment is 
being managed successfully without 
special soldering equipment. While this 
can be done, after a fashion, the use of 
miniature irons with controlled heat 
takes away many of the headaches and 
the risks, while promoting speed and 
efficiency. _ 
March. 1960 

MYSTERY 
There's never any mystery about buying from Walt, 

ou're always sure of top quality valu:. 
Ashe ... Y 

the equipment or ports you cyder! 

and getting exactly 

SUSPENSE 
You don't have to hold your breath wondering hew 

long it will take for Walter Ashe to make del very! 
Practically every order is shipped the some da) direct 

from Waller Ashe's big, fresh, complete stocks. 

SURPRISE 
You're in for o big surprise when you get o 

Walter Ashes extra big trade -in allowance on 'your 

present equipment towards the purchase of tiny new 

transmitter or receiver in our 1960 catalog! 

The only way we know how to do business 
with our Amateur friends s to give you the 
true and complete facts in our catalog ... 
price everything we sell as low as we pos- 
sibly can ... and give you the best possible 
service on every order you send us. This 
has been the \\alter Ashe policy for 48 

years ... and it has helped u:: become one 
of the Amateur fraternity's biggest and 
most respected suppliers. W.: think you'll 
like our way of doing business . .. and we 
know you'll like our famous "surprise" 
Trade -In Allowances! Try us and see 
fur } ilurscif ' 

W 1960 CATALOG NOW R 

The Only Radio Catalog Compiled and Designed 
Entirely With The Needs of The Amateur in Mind! 

If you're an amateur, experimenter or a newcomer "coming up" 
.. you're invited to ask for a copy of our brand new 1960 Walter 

Ashe catalog ... just off the press. It's packed from cover to cover 
with everything that's new and needed . . . in mobile or fixed 
station equipment, parts and supplies, transmitter., receivers, test 
equipment and Citizen Band units. Incidentally, Walter Ashe is 
one of America's leading suppliers of High Fidelity equipment ... 
and mail the coupon below ... we'll rush 9-our etpy to you 

TIME PAYMENT TERMS AVAILABLE 
ON ALL EQUIPMENT You Can Be Sure... 

that every piece of used ,quipment Walter 
Ashe takes in trade and later sells ... is 
checked thoroughly and guaranteed to work 
the same as new. Whethe you're trading 
up to new or in the market for used equip- 

ment ... you'll always be money and 
satisfaction ahead at Walter Ashe! 

Ira z 
RADIO CO. 

Dept. R -3.62, 1125 Pine Street, St. Louis 1, Mo. 

ar MAIL ORDER HI -F1 
You can now purchase all your lii -Fi from one reliable source and be assured of perfect delivery. 
( ...ton makes delivery from NI stock on most 
I li -Ft, Recorders and Tape within 24 hours. SENO 
('S A LIST OF YOUR HI -FI RE UIREMENTS 
FOR OUR WHOLESALE QUOTATION and our FREE ra laloeue. 

CA 2STON STUDIOS 
1.n-11) East x ,t. 0, w York 28, N.Y. 

HI -FI C:OMPONENTS 
SLEEP LEARN KITS 

MERITAFS UNUSUAL 

in 0. a. 
Low cost. Rion ci IIts Y VALUES 

cord ,no tapa FREE 
1960 Catalog 

DRESSNER, 69 -02 RA. 11451, hostiles 65, N Y. 

Walter Ashe Radio Co. In Our 38th Year 
Your One -Stop Supermarket 
Dept. R -3.60, St. Louis 1, Mo. 

Rush New Catalog o Send lists of guaranteed Used Equipment 
Rush "Surprise Trade -in" offer on My 

For 
(Show make and model of eqt ipment desired) 
Name_ 
Address_ 

( Its Zon .i_State 

QRZ QRI QRZ ... de ESSCO CB HOTS...TO ALL 
Citizen Banders with HEATHKIT CB-1 Transceivers 

NOW AVAI 
\III 

"1\0I111: the a n. 
I 

, ., 

EASY TO INSTALL. iny r" l 

ivl 

,.Ïnih nt drnl. Tul Ìu.Maj r,tUnu al.nU 
t. r ;tra one 

THE SSSCO 
i..111". 

of : fHAn 
c ,iNq 111l , 

h 
.illinm 101111 I 

11. 

filter lllllllllllllll 
nANM :nlixar ...vitiator wit controlled 

, 
r l t I F . 2nd IF at A S, tieing Ial 

high :i. transformers. Q,2LT Int11ltr I1nnab.11ae 
2101 detector nod At( control lulu. 
THE SSSCO Altai/hie feeds Intol "i.ent ndo, 

uU, 

11i speaker. k lawe,xd ('H1 Innrer stubbly. Single tuning .f AI.I. 23 (N Cl u nrr.r111 t rin[ " n,e...r : nil dial. Fabulous adlar 
.na -'.I eh9frip' (bon .L,xeln + atiuna fr;m- crltblanketed y'u 111,ar-raga.. teaaIver. Anti ith itivtr aal n111 Ih:t make .I.,.. 

:w rx,rrm Om all pleasure. 
THE UNIQUE DESIGN. high grail.. a..nu,,,,,.,a. .il 

A 

.! t 

,Ilel master 
vain,. than . 

mna.t11 
from the lohIntn d, i 

tni11 r:rt'r b.lte.ad receiver which 
is 

037.55 
r ta our I.w,rio .. . S 

SPECIAL NOT[Tn.anit also supplied ,. 
- desk type a,e ri ' I. lantr tnllf. 

!nd 111. PS speaker nd nd.wa.a meter $14.95 circuit 
"THE C- NSWS An in,. packed hulle... 
. t. ..hlaln ,t na,-1. t t C. 1 1, ,.. ,, ., 

ESSCO C-B HOTS WALKER 
NYC 13. S N. V. 
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I SOUND SOURCE I 

r 

Advance 
AN 131A 

ANTENNA 

FREE' 

rh 
ordd er of $1 0 1 

R or more 

POWER SUPPLY KIT! 
Pr;. 115V, 60 Cy. Sec.. 400 -0.400 200 ma.. 6.3V 

amp.. SV . 2 amp.. 9 by choke. ( 

600 V oil cone 
,t Kit ST SO 

MA.i Power S. Amp. 
us V. 80 and 

fully 
1us d VDC. Amp. out- 

put filtered and Tully housed. 
SPECIAL $6.95 

* * POWER TRANSFORMERS * * 
117 V. Pri.. 800 VCT., 350 Ma.; 6.3 V., $l'.D9 7.5 Amps; S V.. 6 Amps .1 Y.l 
720 VCT.. 300 Ma.; 12.6 V.. 3 Amps: 6.3 V.. $3.95 10 Amps; S V., 3 Amps .D$ 
1000 VCT 200 ma.: 6.3 V W amps: SV $6.45 
CA 3 amps $ - TRANSFORMER Buys!! - 

ALL WITH 115 VOLT PRIMARY 
8.3 V SEC. 1 Amp. .31.25 6.3 V SEC 3 Amp 51.8S 
8.3 V SEC. Amp.. 2.29 6.3 V SEC. Is Amp 

12 V SEC. 2 Amp.. 1.19 12LV SEC. 1 Amo. 1.19 
Step up down Transiormer 110 V -220 V 10 Amp. 9.95 
Primary 115. sec. 6 V -7 V -8 V. 75 VA 3.79 
Plate 3100 VCT 300 Ma 17.75 
Sola constant voltage. 95.125 V in 6.3 '.1 

10 Amps out 9.50 

* * RELAYS! RELAYS! RELAYS! * * 
110 VAC DPDT....32.75 24 VAC SPOT Sigma 
110 VAC DPDT, Ce- 1 -F 51.35 

-Leach .... 3.45 
12 VOC DDT 1.35 w transformer for 
24 VDC. PDT 2.95 110 VAC 1.69 
24 SOC. DPOT w 

dust cover 2.4s 16.000 -ohm plate. 
8 VDC SPOT 1.39 Sigma SF SDT. 

Sigma 3.200 -ohm Will operate on 
SPDT 2.45 SOO Mina . 3.95 

LARGE STOCK AC. DC RELAYS! 

SOLENOIDS 
115V 60 Cyc. cont. duty. IS Lb. pull. each 54.75 
6 Lb. p .. ... each 2.30 

24V L 23010 SORE,. IN STOCK, 

CHOKES 
FULLY CASED 

8 My. 100 Ma....51.09 
22 y. t00 Ma.... 2.59 
30 hy. 110 Ma.... 2.10 
10 hy. 290 Ma.... 2.75 

].95 
20 hy. 300 Ma.... 7.95 2 -24 

3 WIRE TELEPHONE COILED CORDS 
Each SSC 16 for 55.00) 

WESTERN 
ELECTRIC 

Volume Indicator 

S14.25 

Scoop! STEPPING RELAYS 
m eia a 1é 

VDC 
iat 

3 deck. pos. w !6195 
22 deck. ,$$22.50 22 . 

OIL CONDENSER 
2 Mid 600 VDC 50.45 

Mid 600 VDC 69 
B Mid 600 VOL .90 

10 Mid 600 VDC 1.10 
15 Mid 600 VDC. 1.90 
16 Mid 600 VDC 1.75 
25 Mid 600 VDC 3.25 

1 MId 1000 VDC. .55 
2 Mid 1000 VOC _69 

IS Mid 1000 VDC 1.95 
Mid 1500 VDC 1.95 
M 1500 VDC 3.25 3 Ie 

BARGAINS 
MN 2000 VDC .31.50 
Mid 2000 VDC.. 2.73 
Mid 2500 VDC. 2.25 
Mid 3000 VDC. 1.75 
Mild 4000 VDC. 5.75 
Mid 4000 VDC. 7.50 
Mid 5000 VDC.. .10 
Mid 5000 VDC.. 3.75 
Mid 6000 VDC..12.73 
Mid 10000 VDC .16.93 
Mid 12500 VDC .16.95 

S- A -L -E! PANEL 
1" METERS 

0 -200 Micro-amps 331.50 
O -SOO Micro-amps 3.90 

0 -2 amps RF 2.95 
0 -3 RF 2.95 
0-300 VAC 2.95 
0 -7.9 VDC 2.95 
0 -200 VDC 2.95 
0-300 VDC 2.95 

3' METERS 
0-100 Micro -amps 5.95 
0-200 Morro- amps .25 
0-7.5 VAC 4.45 
0-lSO VAC 4.45 
0 -5 Mill .25 
0-5 Mills 3.25 
0-200 Mills M, 3.93 

METERS! 
0 -250 Mills ...... 3.93 
0.5 Amp AC locale 

0 -1 Mill 
marked ( (scale 0- 

..33.25 
0-50) .25 

300-0-200 SOC.... 3.95 
0-300 Amps DC. 

with shunt 3.99 
-10.0 to SOS 5.95 
RUNNING TIME METERS! 
0-9999 GE 110V 7.95 
0 -9999 JET, 230V. 9.50 
come w q, ter. 

JST, VAC. 17.93 
From -130 meter 

110-130 e. 56- 
62 eye. ... 9.95 
400 eye. .. 9.95 

** SELENIUM 
-FULL WAVE 

130 110 VAC input 
190 mills S1.25 
300 mills 1.76 
300 mills 2.30 
500 mills 3.50 
12 Amps 19.75 

RECTIFIERS ** 
BRIDGE - 

30 24 VAC input 
Amu 31.19 

,2 Amp 2.19 

). 
Amp 6.93 
Amp 7. 

20 Amp 2.90 
20 Amp 12.95 ** BLOWERS .1t* 

110 VAC. 80 eye. 1.25 
puts out 160 CFM. 

2 $10.95 

EL5YN5 
Directional Indicator 
115V. 60 eye., $5.95 high torque. ao au 

(pair $10.90) 

NEW POWER SUPPLY KIT! 
Variable low voltage DC power supply Lit for tran. 
sister use. 0 -15V.. 1 a . (transistor, transformer 
'he o.tatfe condenser, line cord, terminal strips. re- 
ntor, schematic explaining hook -up). 95 1 $9 ALL FOR ONLY.... r17 i$ 
* * ** Extra Special!! * * ** 

HOLTZER -CABOT MOTOR 
S EC 

" shaft. w °co CMnsl, 
V. 60 CYCJY TMM.95 

(supply limited) 
Min. Order 13.00 -250e with order F.0.. New York 

10 DAY GUAR. PRICE OF MDSE. ONLY 

Advance Electronics 
6 West Broadway ¡few York 7. N. Y. REctor 20270 
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Stereo Microphone Techniques 
(Continued from page 67) 

center, which we may designate as 
L +R +C. The side microphone has a 
single transducing element, which 
moves forward, say, when the sound 
is of positive polarity at the left and 
negative at the right. Hence the elec- 
trical signal produced by the side 
microphone is L-R rather than L +R. 

The output transformers, which are 
part of the SM -2, have special wind- 
ings that matrix the signals produced 
by the two microphones, as shown in 
Fig. 5. The L-R and L +R +C signals 
are combined in -phase to yield 2L +C. 
Also, the L-R and L +R +C signals are 
combined out -of -phase to yield 2R +C. 
In sum, one output contains primarily 
L information and the other output 
primarily R information, but between 
them they also reproduce the center 
of the sound source, thus eliminating 
the hole -in- the -middle effect. 

While the SM -2 is priced beyond the 
budget of the average home recordist, 
there is the possibility that the mid -side 
technique may eventually be placed 
within his reach through a moderate - 
priced mixer that properly combines 
the signals of two low -cost micro- 
phones with the necessary polar char- 
acteristics. 

Longitudinal Recording 

In experimenting with stereo micro- 
phone placement, many things have 
been tried and one that deserves men- 
tion is the "longitudinal" technique, 
shown in Fig. 6A, where one micro- 
phone is placed behind the other. Two 
effects are achieved by this method. 
(1) There are differences in arrival 
time at each microphone. (2) There 
are differences in the ratio of direct - 
to- reverberated sound. Both effects 
create a sense of spaciousness. More- 
over, in reproduction, each speaker de- 
livers a different version of the original 
sound, and these two versions can 
blend to produce a fuller kind of sound 
than obtainable from either speaker 
alone. 

It is possible to combine longitudinal 
recording with other arrangements. 
Thus one might employ two micro- 
phones at the left and right in usual 
stereo fashion, plus a third consider- 
ably farther back and in the center. 
The signal of the third microphone 
would then be mixed with the outputs 
of the left and right microphones. 

Multiple Pairs 

Sometimes more than one pair of 
stereo microphones is used, each pair 
having a different polar pattern in 
order to pick up sound in the desired 
manner. This is illustrated in Fig. 6B. 
Here a pair of cardioid microphones is 
used up front to pick up a soloist, 
while omnidirectional microphones are 
employed farther back to pick up the 
entire group of musicians and, at the 
same time, obtain an appreciable 
amount of reverberated sound. 

Best results are apt to be obtained 
if the microphones are matched in a 
number of respects. Frequency re- 
sponse is one. The sound may tend to 
wander haphazardly between left and 
right in reproduction if the micro- 
phones used happen to have different 
sensitivities at the various frequencies 
being picked up. 

Matching of polar characteristics 
can be important. Apart from mid -side 
recording, the use of microphones with 
unlike coverage patterns may cause 
the apparent source of the sound to 
shift, or may result in inadequate re- 
production of sounds in the center 
area. 

The microphones should also be 
matched with respect to over -all sen- 
sitivity if serious problems of channel 
balancing are to be avoided. 

Phasing 

The problem of correct phasing 
applies to the stereo microphones as 
much as to the rest of the stereo chain. 
There is good chance of incorrect 
phasing if one employs two different 
types of microphones. To establish 
whether the microphones are in- phase, 
one can do the following. Place the 
microphones next to each other, make 
a stereo tape recording of a steady 
sound (e. g., from a test record), and 
play back the tape through a stereo 
system where proper phasing has al- 
ready been established. If the sound 
appears to come from a point about 
midway between the two speakers, 
microphone phasing is correct. If the 
sound appears to come from an in- 
definite region, the microphones are 
not properly phased with respect to 
each other and it is necessary to re- 
verse the leads of one of the micro- 
phones. 30- 

Fig. 6. (A) Longitudinal recording. (B) 
Use of two pairs of microphones for stereo. 

(A) 

MICROPHONES 

ORCHESTRA 

SOLOIST 
(PIANO) -QÎÌ 

LEFT RIGHT 
CHANNEL CHANNEL 

(B) 
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COMING IN APRIL.. 

A 
SPECIAL 
REPORT 

ON 

ELECTRONICS WORLD 
RADIO 
.TV,.Ews 

Owing 

bast year alone, American civilian industry spent 
over one and a half billion dollars on electronic equip- 
ment for its own use! This staggering figure -a $170 
million increase over the year before -represents only 
a mere fraction of the enormous total investment that 
Industry has in electronic equipment. 

With money like this at stake, it's no wonder that 
Industry must evolve its own j5attern of in -plant 
maintenance: establishing, training, and maintaining 
ils own personnel exclusively for the servicing of elec- 
tronic equipment. April ELECTRONICS WORLD 
goes into this vast industrial service system -in a 
comprehensive report on how one large company 
meets the challenge. 

1'1,1 S: special features on service associations, tube 
inventory, and test equipment. 

In addition, April ELECTRONICS WORLD has 
articles like these: 

\1 l l.1 11'1.1: \IN(; \II'SI(`: Home -recording en- 
thusiasts can now convert any tape -recording unit 
into one capable of multiplexing music -- simply by 
adding new record- playback and erase heads to the 
original unit. 

)1 ) \i .\ ( (l "r " IA( 1 ((R ti "I "I:lil:O: Part Four in 
this series tells how to balance furniture in a room 
to get the most out of a stereo speaker setup. 
1 

, , 
1 ; 1 " . i (. \ \(; I:ii (i Can there be hidden danger 

it radio frequency energy? April ELECTRONICS 
WORLD discusses the answer to this important 
question. 

\1(I(( I I \I: I I' \11;'I I:I I'1 M:: 
Construction details on a simple v.t.v.m probe for 
transmitter tuning and for monitoring the audio 
quality of a Citizens Band station. 

Whether electronics is your hobby or business -you can't afford to miss the wealth of information that's yours 
in the important April issue of ' I . F' ' 'N f ( \ \ ( MIA)! 

March, 1;'60 
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EXTEIeI ID 
the RANGE of Your 

BASE STATION -TO- MOBILE 
OR 

POI NT -TO -POINT 

Citizen Band Communication 
WITH THE/ 

''- ( won 
CITIZENS BEAM 

Model 113-G 

Only 
$3695 

List 

.-tees ut ire :nn or commer- 
cial duty construction 
light weight " to ::,," 01) t aluminum den-tents ' -Oh 
aluminum boom. Completely 
factory pre adjusted and 
beta- martchasl. Provide-, 
db gain: multiplies power 7 

times. Homo: s ft. Longest 
el. tuent: IC.5 ft. approx. 
Weight: 15 II... Positive grit, 
U -bolt attaches to mart. up 

'to Is" die. May be rotated 
by any TV rotator . . . May 
also he mounted vertically 
for extended brise-bi- mobile 
coverage over OPP rox imately 
1 *0°. The by -gas in 113-(1 
has bi en deigned so that it 
can be mounted directly on 
top of a metal mast. Verti- 
cal nwunting bracket in- 
cluded at no extra cost. 
Model CC- 25 125 ft.i or 
Model CC -MI (50 ft.) RG5vU 
coaxial cable with P1.259 
coax connectors both ends. 
For use with beans. 

CC -25: $5.95 CC -60: $9.95 

A Complete Line of Hy -Gain Antennas 

for Every Field of Citizen Band Endeavor! 

ü izens Mobile. Model CM ....$11.95 
citizens Dipole. Model CD ....$122.95 
Citizens Whip. Model CW ....$ 693 
Citizens Ground Plane. 

Model CGP $18.95 
Standard Ground Plane, 

Model SG? $19.95 
Ilenvoy Duty Ground Plane, 

Model GP -1 $32.50 
lass Mount for CW. 

Model ADM $ 4.95 
Coax Cable. 12 ft.. 

Model CC -12 $ 3.95 

PROFITABLE DEALER DISCOUNTS 

Send Coupon for Brochure and 
Complete Technical Data . . . 

EW -3 antenna 
products 

llas NO. sand ST. LINCOLN. NEASXA 

Please Rush Complete Information on 
the Entire Hy -Gain Line to: 

I NAME: 

IADDRESS' 

CITY & STATE 

STORE NAME: 
11111 UM= hills IBS stmt 
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Mac's Service Shop 
(Continued front page 53) 

"You're wrong!" Barney said tri- 
umphantly as he picked up a slender 
blue book from the bench, opened it. 
and pointed to a table of resistances of 
metals and alloys. "See; copper has a 

resistance of 10.37 ohms per circular 
mil foot as compared with 14.55 ohms 
for gold. Silver has 9.796 ohms, and it's 
the only one listed with less resistance 
than copper." 

"What's the name of the book and 
where did you get it ?" Mac asked 
politely. 

"It's called 'Handbook of Electronic 
Tables and Formulas' published by 
Howard W. Sams d Co. Inc. and com- 
piled by Donald Herrington and Stan- 
ley Meacham of the Sams Engineering 
Staff. I picked it up at the distributor's 
when I was over there after parts. For 
a long time I've wished someone would 
come out with a book such as this for 
folks with feeble memories, like me. 
No matter how hard I try, I can't keep 
formulas for reactance, impedance, 
resonance, frequency- and -wavelength, 
etc., straight in my head. In fact, 
there's a whole raft of information in- 
volving formulas, wire tables, color 
codes, miniature lamps, transmission 
line characteristics, audio and video 
carrier frequencies of TV channels, and 
American substitutes for European 
tubes that I have to keep looking up 
over and over again; and that has 
meant going through a half dozen 
books each time to find what I want. 
Now, with this handy -dandy little vol- 
ume right up here on the shelf where I 
intend to keep it, I can put my finger 
on what I want 'toot- sweet,' as we 
French say." 

"I just can't get over a penny- pinch- 
er like you buying a book," Mac 
muttered. 

"It will save me work, man!" Bar- 
ney explained. "For example, suppose 
I want to know how much capacity I 
need to resonate a one henry choke at 
1000 cycles. Do I use a formula to fig- 
ure out the reactance of one henry at 
1000 cycles and then use another for- 
mula to determine what value of ca- 
pacity will have equal reactance at this 
frequency? I do not! I simply lay a 
straight -edge across the proper one of 
these reactance charts in the book, and 
I immediately see a capacitor of about 
.025 i f. will do the trick. Neat, huh? 
You wanta buy part interest in this 
book ?" 

"Let me see it, you Shylock," Mac 
said as he took the book out of Barney's 
hands. "Hm -m -m, I see it has lots of 
math stuff in it, too. Here are trig, 
logarithm, and decibel tables as well as 
decimal equivalents of fractions, pow- 
ers of ten, and algebraic operations and 
geometric formulas. They should help 
a fellow working with a formula when 
his math is a little rusty. And here is 
a whole bunch of stuff that used to be 

.1 printed on the backs of composition 
books when I was in school: Measures 

BUILD -40 all -new 
projects with the 
1960 ELECTRONIC 
EXPERIMENTER'S 
HANDBOOK. Now on 
sale at your favorite 
newsstand. Only $1,00. 

You won't want to miss the 1960 
edition of the ELECTRONIC EXPERI- 
MENTER'S HANDBOOK! It's more 
interesting, more informative, more 
fun than ever before. In addition to 
40 exciting projects -you'll also get 
a special bonus section on UNDER- 
STANDING TRANSISTOR CIRCUITS -an 
actual course in the 'how' and 'why' 
of transistors! 

Here are some of the projects you 
can build: 

PROJECTS FOR THE HAM AND SWL 

Citizen's Band Transceiver 
Solar Powered 40 -Meter Transmitter 
Cascode RF Unit 
Transceiver Noise Suppressor 
Nifty Novice 15 Meter Transmitter 
Trans -6 Super- Regenerative Receiver 
Field Strength Meter 
Novice Band Receiver 

RECEIVERS YOU CAN BUILD 
Police Special Receiver 
VLF Long Wave Receiver 
Glass Jar Crystal Receiver 
Transistorized Regenerative Receiver 
Black Box that hears Missiles 

PROJECTS FOR FUN 

Robot Pup 
8 -Sided Dice 
Transistor Amp for Toy Telephone 
Transistor 2 -Way Power Trumpet 
Electronic Fish Lure 

PLUS MANY 
OTHER EXCITING, 
EASY TO BUILD 
PROJECTS... 
TRANSISTORS . . . 
ALL YOURS IN THE 
1960 ELECTRONIC 
EXPERIMENTER'S 
HANDBOOK! Now 
on sale -or use the 
handy coupon below 
to send your copy 
on its way! 

Ziff -Davis Publishing Company 
Department EW -36 
434 S. Wabash Avenue 
Chicago 5, Illinois 
Please send me a copy of the 1960 ELEC- 
TRONIC EXPERIMENTER'S HANDBOOK. I 

enclose $1.00, the cost of the HANDBOOK, 
plus 10¢ to cover mailing and handling 
charges. (Canada and Foreign, $1.25 plus 
10¢ postage.) 

NAME 

ADDRESS 

CITY ZONE STATE 

ELECTRONICS WORLD 
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and Weights and Metric Equivalents. 
Boy, does that take me back!" 

"Don't overlook that colored foldout 
showing what services occupy each por- 
tion of the spectrum from 10 kc. to 
100,000 mc.," Barney suggested; "and 
there are lots of little goodies tucked 
away here and there in the book such 
as the amount of power consumed by 
various electrical devices used in the 
home, the proper shunts and resistors 
to use with d.c. meters to make them 
indicate desired voltage, current, or 
resistance, and a complete description 
of the time and frequency signals put 
out by WWV and WWVH." 

"OK, you've sold me," Mac said as he 
took out his billfold. "Here's half the 
price of the book, but let's have one 
thing clear: it stays right here at the 
bench where we both can use it during 
working hours. I don't want you lug- 
ging it home and leaving it in your ham 
shack. OK? 

"OK," Barney cheerfully agreed as 
he put the money in his pocket. "And if 
I ever get tired of service work I think 
I'll take up selling. I made a little bet 
with the boys down at the distributor's 
that I could make you pay for half of 
that book!" -30_ 

SSB DINNER 

THE 
SSII Amateur Radio s.ociation 

will sponsor its Ninth Annual SSB Din - 
a mer and Hamfest on Tuesday. March 22, 

at the Hotel Statler -Milton, 33rd St. and 
7th Ave., N. Y. C. All amateurs and 
their friends are invited. 

Equipment displays open at 10 a.m. 
and the dinner starts at 7:30 p.m. Bill 
Leonard, W2SKE, will be master of cere- 

ies. Tickets purchased in advance 
are 88,50 each and $9.50 at the door. 

Checks for reservations may be sent 
io: SSBARA, % Mike Le Vine, 33 Allen 
Rd., Rockville Centre, N. Y. -'3Ò- 

FIRST ARMY MARS 
MARCH SCHEDULES 

THE First Caney AIARS Technical Net 
has named two new associate nl di- 

rectors and announced its schedule for 
March. 

J. P. Hoffman, Information Officer 
:und Frederic II, Dickson, (Chief of the 
Radio Propagation Agency of the U. S. 
Army Signal Corps at Ft. Monmouth, 
have been named associate net directors 
and will be responsible for lining up 
speakers f among the electronic sci- 
entists and engineers at Ft. Monmouth. 

The net can be heard each \\ ednesday 
evening at 9 (EST) on 4030 Le. upper 
side band. March programs include: 

Mar. 2- "Transistorized Test Equip- 
ment for the Amateur Radio St. -' by 
Robert W. Gunderson, Editor, Braille 
Technical Press, New York, 

Mar, 9- "Fund: rital Requirements 
for Military SS11 Receiver Design" by 
Dudley Kadin, Instructor, U. S. Army 
Signal Corps Sel I. Ft, M h. 

Mar. 16- "Low N Preamplifiers" 
by Dr. James W. Meyer, MIT Lincoln 
Laboratory, Cambridge, Mass. 

Mar. 23 -IRE Convention recess. 
Mar. 30- "Fonda totals of Single 

Sideband and Some Commercial Prac- tice" by S. Edwin Piller, Radio Engineer- 
ing l.ahoratories, Inc., N. Y., N.Y. --1- 
March, 1960 

wllll basi`' test 
electranIC te 

- :¡estrum, 

Da-uuc- ft- ecvttk tut41* 
MODERN TEST 

INSTRUMENTS 
and how to use them 

fast and right ! 

. DON'T 
WASTE MONEY 

on instruments you 
don't need' 

Probably the most important factor in 
' V-radio or industrial a lectronic service is 
a complete working knwiedge of instru- 
ments- which ones you really ought to 
have -which ones to we for specific jobs -hot' to substitute one for another -and 
how to use instruments properly in follow- 
ing professional time -saving procedures 

every step of the way. And that's exactl-, the kind of prac- 
tical, easy -to- understand training these Rinehart manuals 
bring you! 570 pages and over 360 clear pictures provide 
above-average instrument training that equips you for 
better, fa -ler work and higher earnings. 

A COMPLETE MANUAL OF MODERN INSTRUMENTS 
A money- saving guide to every type in common use 

This -peq, I: on Lech. ate 1 1.51 I \ì IRI - 
NIF:XTS is a complete working: guide to practically 
m.rry inst runtent in Conine n tse. Teaches you the 
advantages and disadvantages various types: helps 
you get more for your instrument dollars and avoid 
buying th ,, 0 rn -vu- 

ment OJelrncti"n and operation: explains instrument 
features and the particular applications for each; 
tells bow to calibrate and care 'or them, and how to 
select the unes must suitable foi your particular needs. 

parttely 

New guide to TIME -SAVING TEST PROCEDURES 
How to troubleshoot better, faster and more accurately! 

This big manual brings the :ind 
training that helps you locale troubles in a jiffy by 
teaching you exactly what instruments to use and 
exactly how, where and why t use them: how to 
substitute one instrument for another and how to 
develop time - and money -saving test methods all 
along the line. Basic Electronic TEST PROCE- 
DURES covers: Current Checks; making nteasure- 

SAVf4l§ 
on this complete 
2 vol. instrume it 
library! 

olTsI iE l'. .s-. A. -$..k. Irr VE.RT 
IS8T111'.11ESTS: $7.88 for i'F ;5T PROeE,I'RES, $11. uu for both. 
rash only bat 

rtl 
rev erfand,1 if 

war return books IX 70 days. 

nuau: of Power, Capacitance, ndw ern. r. R,- i- tmtce, 
%E. RI'. l'hase, Distortion and Modulation: Check- 
ing Sensitivity. RE Gain, Fidelity, A\C Voltage, 
Operating 1 oltages, etc. Incicdes visual alignment 
techniques -even transmitter and industrial rte rfrunic 
test procedures. 316 pages. ISC how- to -do -it pictures 
and dozens of step -by -step trot tleshouting procedures. 
Price à6.50 separately. 

PRACTICE 10 DAYS FREE! 

Dept. RN -30, RINEHART & CO., I,0C. 
232 Madison Ave., New York 16, N. Y. 

send bucks indicated below for Ili-day FREE examination. 
In ID days I will either remit price shown (plus postage) or 
return books pustta id and owe you nothing. 

Basic Electronic TEST INSTItt'NIEN rS, $4.95 separately 
Basic Electronic TEST PROCEDURE :, $6.50 separately 

--1 Check here for MONEY -SAVING COMBINATION OFFER 
Send both manuals at special (rice of only $111.00 for the Nye (regular price $11,45 . , you save $1.45.1 Payable at rate of $4.00 plus postage a'ter 10 days if you deride to keep books and $3.110 :t nunrth cur 2 months mail 

SI0,In0 hao been paid. (EXTRA SAVING: Send $10 with order and Rinehart pays postage. 10 -day return privilege 
with money refunded.) 
Name 
Address 
City. Zone, State 

RESIST-O-PEDIA 
FREE! with any of 5 -landy -Pak 
Carbon Resistor Assortments 

65 to 77 Values 

$4680 to 4110£8 Dealer Net 
Convenient "Book Shelf" storage in 

hard -back binder Self -indexed 

Order from 
your IRC 

Distributor 

INTERNATIONAL RESISTANCE COMPANY DISTRIEUTOR SALES DIVISION 
414 N. 13th STREET PHILADELPHIA. 8. PA. 
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************ 
KEEP CANDEE HANDEE! 

* BC -1023A MARKER BEACON IRECV'Rk 

out and in condition. $14.95 * 
°5,` 

RS.38 HAND CARBON MIKE * With curly cord. Excellent comb .... n 52 95 * 
HAMMARLUND SUPER PRO COVER 

* .3e Brand new in n,u saw I 

MI0.7 PI.ATI. M(IltUI.ATUIt: lt.xcellent. , }6.93 

* 79 -B PULSE GENERATOR 
mid. I., Measurements Corp. Freq.: 60.1110 ,000 
,s,,,. raise w dth t variable from u 5. ̀ u 

Ad1e n`Hoax. 
Output ammox. 1r0-200 * 

ui- I power supply. Excel lent 
$19.95 

I * MODEL 84 MEASUREMENTS CORP. 
SIGNAL GENERATOR SF 

* Frequency 300.1000 MC - 
on band. Individ 

ally calibrated direct reading isms. Frequency 
Accuracy Accuracy 0.5,1 Output voltage continuously 
variable from 0.1- 100,000 microvolts. Output sr 
o 400. impedance 000 250'cycle Modulation freq °ency Oft. * 

* loo ke. In three ranges: 90.1.000. 600.10.110: 
and 6 000- 100.000 pulses per second. Power 

er 
. 1'214.'''. tApprox. shhip wt` 160 

Dim.: 
$149.95 

Excellent. Checked and 
AS IS. Not checked 5100.00 

LP -S SIGNAL GENERATOR * Freq. 9.5.30. 00 he I , in 7 hands. :10.511 
Mc. S 307e tended nge Output Imp. 10 

* . Amplitude modulated. with $195.00 
* Dower supply. Excel. Checked ont. 

* TS -1B2 ATTENUATOR SYNCHROSCOPE 

* Calibrated! This uni[ Iso serves : l50.240 M 

Receiver AND a Signal Generator. Ruilt In 115 t 
power supply. Measures 1,eak RF power 

.95 4 Kv. 
Excellent' 

generator built 
F:xmllent 

APN1 FM TRANSCEIVER 
Save 

he buying twph for S5 tubes. Exc. Fa 52.95 

* `ate BC -803 FM RECEIVER 
This Special Rerun .y Popular Demand! 

finn27 Continuous tuning. Squelch circuit. `Coo. * plete with fulea. speaker (less dynamo- $9.95 

* 

* 
dt 

* 
* 

*Two for ÉÍ8.95. See Dec./59 C. Q. for conversion. 
UM -34 12 v DYNAMOTOR for above 83.95 

òE 

aMc,' á ó Appro x h1Ú McObs d7width 
cycles. 

col- 

* aelnetnd elient e nd't159 
C.Q. Meg- $14.95 * 

NEW TS-13'N ANDSET Ea. 53.99: Two for 55.95 

* YOU COT ITI WE WANT ITI LET'S DEALT I 

I We're paying top SSE for GRC -O: PRC6, -9. * 0. l0: GN -58A: All elect. text enu 1p. * 
APX6 TRANSPONDER three 

A 1a t w rehouse f parta! Rlowerso R' 
* tubes. -iiteoot usera. I:F. strips 

30 g tubes. etc. Includes 3E29 tube. Gond 
cond. A STEAI. AT OSI l' 

R- 4A /ARR -2 RECEa11VERecelver. see 234-256 C.Q. 
11 caws. UHF, 

$2.95 * * Aug/50 C. MTWO 
for 

tor conversion. 
Each.. Excellent (And. TWO for RS,nn. EIVE 

FAMOUS S'ER 
With 

RECEIVER C, 
eeJan. k0 

C. 
fort. ltv lunes 99.99 

see Jan./00 c. 4. for conversion, 
* SCR -522 TRANSCEIVER * 

,channel. Crystal controlled. 100 -156 Mc. 

* 
Ide1 l forx2 me ers. omplete with $12.45 Tic 

All Items FOB Burbank. Calif., subject fo 
* prior sale. In Calif. add 4 %. Min. order $3.95. 

* 
II 

J. J. CANDEE CO Dept. It * 
* 509 No. Victory Blvd., Burbank, Calif. 

Phone: Victoria 9.2411 
9. ********** * ** 

AN /ART -13 100 -WATT 
TRANSMITTER 

(Government original cost $1,000.001 

Designed to provide radio communication by 
voice, (MCW) or CW telegraphy. Class "B" 
audio modulator system capable of modulating 
the carrier at least 90% on voice or MCW. 
Incorporates automatic tuning mechanism 
which may be used to select any one of I1 

frequencies, range 2000 KC to 18.000 KC. 

Frequencies 200 KC to 1500 KC range pro- 
vided by addition of oscillator 0-16/ART-13-A. 
Shipping weight 90 pounds. 
With Tubes and Meters - lelAEiJO 

Condition Fair $29 
Less Meters but with Tubes - a $20.00 
Less Meters and Tubes - 

(for spare parts only) $10.00 
0 -16 Low Frequency Oscillator $ 5.95 

.50 AN /ART- 13 -T47 with Tubes and $39 
Meters. Condition Good 
T47 with Tubes and Meters. Con- 

$M77 
$49.50 

dition Excellent 

BC -603 RECEIVER 

DM -34 DYNAMOTOR 

DM -35 DYNAMOTOR 

New $ 1 2.95 
New $ 3.95 
New $ 7E95 

Write for Bargain Flyer 

R W ELECTRONICS 
2430 S. MICHIGAN AVI... DEPT. N 

Phone: CAlumet 5 -1231 Chicago 16, Illinois 
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Scatter Radio Communications 
(Continued from page 40) 

ous loads, such as pumps and motors, 
come on and off. To provide really high 
communications reliability, the prime 
power source must be arranged so that 
continuity of power will not be inter- 
rupted by failure of an engine or power 
bus. The newer tropospheric scatter 
systems use quadruple diversity, with 
each station employing two transmit- 
ters and four receivers for each link. 
These form two paralleling transmis- 
sion paths even when a bus or an en- 
gine fails. Further reliability is built 
into the power plants by using several 
engines in parallel to feed a power bus 
instead of a single larger machine. 

Costs 
Tropospheric scatter stations have 

proven to be very expensive. In a 
larga measure this is true because they 
are so often remote and must be 
equipped to be self- contained outposts 
of civilization, complete with power 
generating stations, sewage and water 
supply systems, and immense fuel stor- 
age facilities. 

A typical remote repeater station 
might cost as much as $3- or $4- million. 
Of this, the radio equipment would ac- 
count for about $1/2- million and the 
big antennas about $1- million. Most of 
the remainder would be spent for con- 
struction work of building the site in- 
cluding its access roads and possibly 
an airstrip. 

However, even with these high costs 
tropospheric scatter is frequently more 
economical than microwave in remote 
areas. By spanning obstacles such as 
mountain ranges, rivers and icy tundra 
wastes in a single bound, it often costs 
far less than cable or wire systems 
which require construction and main- 
tenance along every foot of the route 
and even microwave systems with re- 
lay stations every 20 or 30 miles. 

Existing and Planned Systems 

In addition to the DEW Line and 
"White Alice" systems, there are many 

military networks not as extensive in 
size. Many new routes are under con- 
struction, one of which is the new sys- 
tem being built for NATO, expected to 
extend all the way from Norway to 
Turkey. 

Several commercial tropospheric 
scatter systems have also been built. A 
fairly extensive one was recently 
completed by the Bell Telephone Com- 
pany of Canada in Quebec and Labra- 
dor. Other commercial systems are in 
the planning stages throughout the 
world. 

The only tropospheric scatter sys- 
tem now capable of transmitting tele- 
vision signals is the single link system 
between Florida and Cuba built jointly 
by the American Telephone rE Tele- 
graph Company and the International 
Telephone & Telegraph Company. 

New techniques, together with im- 
proved equipment, promise to further 
extend the usefulness of this new me- 
dium. At this time it seems doubtful if 
the formidable technical obstacles 
standing in the way of long distance 
television transmission by tropospheric 
scatter can be overcome. However, sig- 
nificant increases in bandwidth are be- 
ing made and the remarkable past his- 
tory of electronic marvels clearly shows 
the risk of forecasts which narrowly 
limit the horizon of the future. 

One curious result of today's swift 
scientific pace is that a breakthrough, 
once accomplished, is accepted as com- 
monplace almost immediately and the 
race is on to the next obstacle. Inven- 
tions which would have been the mar- 
vel of other times create little more 
than a ripple in the stream of today's 
public consciousness. 

Electronic engineers and scientists 
are looking forward to revolutionary 
changes in the art of communications 
in the next five or ten years. 

In much the same way that rocketry 
and space vehicles have suddenly 
emerged from the realm of science 
fiction to become casually accepted 
realities, communication by such ex- 
otic means as underground radio or 
reflection of signals off space satellites 
are thought to be much closer to fact 
than fancy. -{3 

Mountain -top terminal station of "White Alice," northwest of Fairbanks, Alaska. 

Two dish -shaped antennas are pointed toward the neat relay station. 75 miles away. 

ELECTRONICS WORLD 
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Wide -Stage Stereo 
(Con tinuud from page 52) 

pedance mismatches have been made in 
"tolerable" directions and assume 
speakers of 16 -ohm nominal imped- 
ance. Output difference up to 6 db may 
be compensated by choice of output 
taps in two -amplifier systems. Speak- 
ers need not be of equal "efficiency" or 
output per l'olt input, but may differ as 
much as 6 db even in two -amplifier sys- 
tems. Where a pad is indicated, the 
"L" pad is to be preferred over a "T." 

The theoretical level of the center 
channel has been derived as 3 db down 
from the flanking channels, but ex- 
perience shows this to be a function of 
environment. Room geometry has dic- 
tated center -channel levels from O to 
-9 db relative to the flanking channels 
and these values may not include all 
extremes. 

Latest Experiments 
Stereo geometry experiments have 

been conducted comparing three inde- 
pendent channels with two- track -de- 
rived three channels.' These experi- 
ments are still under way but those 
completed thus far indicate the two - 
microphone, two- track, three -channel 
system approaches the three- micro- 
phone, three -track, three -channel sys- 
tem in performance and exceeds the 
two -channel playback in accuracy of 
geometry. 

This author is in agreement with 
Steinberg and Snow's' conclusions. i.e., 
that the center channel is necessary for 
the preservation of a reasonable ap- 
proximation of the original geometry 
in stereo playback. Addition of the 
center channel permits wider spacing 
of flanking speakers, culminating in 
the natural limiting case of corner 
placement and the natural angular ro- 
tation of flanking units for complete 
coverage of the wide listening area. 
Wide -stage stereo means wide listen- 
ing area as well and the corner -limited 
arrays permit full advantage to be 
taken of the improved tonality afforded 
by corner -placed speakers and, prefer- 
ably, corner -designed speakers. 

REFERENCES 
1. Steinbrv'q. .1. ('. at SHOW, W. B.: "S!nn- posi u ni on :1 ud ilorq Perspective-Physical Factors." Electrical Engineering, January 

19.1 i. 
2. Klipsch. Paul W.: "Stereophonic Sound with Two ''rack, Three Channels 

. 

Means of Phantom Circuit, I l I'D.if, "Jourtud audio Engineering Society, April 195X. 
.t. Klipsch, Paul U. :'Wide -Stage Stereo," IRE Transactions on Audio, Judy -August 1959. 
i. Klipsch, Paul IV.: "Circuits jer Three Channel Stereophonic Pin Meech Derived from Two Sound Tracks t Nf trays to do it)." IRE Transactions on Audio, November-December 

1959. 
5. Elipsch, l'a rd U'.: "Corner Speaker Placement," Journal Audio Engineering So- ciety, July 1959. 
B. Klipsch, Pan! W.: "T'hree- Channel Stereo Playback of Two 7'racks Derived from Three Microphones." IRE Transactions on Audio, March -April 1959. 
7. Elipseh, Paul IV. et A redo 1. Robert C.: 'c'ign al .Il rd nalit y 411111 Cross Talk in Tiro - ,r,ld Three -Track Three -Cho noel Stereo Sys- 

' " paper deli t'erri! before Audio Eugi- ,r,,,iwf Soeicly Convention, October 8, I:fa9. 
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Solve Ro 
IN MIN 

gh Sweep Output Problems 

INSTEAD OF HOURS! 

.,:iYiÌ \ 
I i. Z_ 

D / cuc,.r 
irrC' .. 

1. Provides composite sy ichronizing 
signals (negative or pssitive) to inject 
directly in each sync slog*. 

3. Provides plate drive s anal to check 
complete vertical outp rt circuit, 
including V.O. transformer. 

3. Provides vertical yoke test signal Io 
determine if vertical yoke windings 
ore defective. 

4. Provides horizontal plue driving 
signal to directly drive TV horizontal 
output transformer cin oit. 

S. Provides 8+ boost in. icator. 
6. Provides unique high -v shag* indicator. 
7. Provides sensitive test. foi each 

of the horizontal output components, 
including H.O. transfo mer and 
yoke. Immediately reveals their true 
condition, good or beef, 

NEW /13Z7 
DYNA- SWEEP 
CIRCUIT ANALYZER 

Quickly solves tough output servicing 
problems that have always plagued the 
TV serviceman. Provides horizontal and 
vertical sync and driving pauses that 
make it easy to check out every stage in 
the sync and sweep sections of a television 
receiver. Tracks down trou3les in the 
horizontal and vertical output circuit, 
including defective output transformer 
and yoke. Checks for shorted turns, 
leakage, opens, short circuits, and 
continuity. Gives unique high -voltage 
indication. Eliminates trial and error 
replacements. Saves many hours of service 
work! Pays for itself over and over again. 
Model 1070 Dyna -Sweep Net, $6995 

MODEL A107 DYNA -SWEEP CIRCUIT ANALYZER 
for use with BAK Model 1075 Television Analyst 
Functions like the Model 1070 above, 
but is designed as a companion unit for 
use only with B &K Model 1075 Television 
Analyst for driving source. Makes your 
Television Analyst more useful and 
valuable than ever. Net, $49.95 

See your UK Distributor or Write for Bulletin ST24 -N 

B&K MANUF 
1801 W. BELLE PLAINE 

Cenado: Attos Radio Corp., 50 

CTURING CO. 
VE CHICAGO 13, ILL. 

ngold, Toronto I 0, Ont. E,por Empire E.por ter,, 177 Broodwo 

WE CAN FINANCE 
THIS OUTSTANDING 

INVESTMENT OPI'ORTUNITY 
Y"Ill ,.t111(011 duller.. trill he vet urned 

3 times annually if yet can sell Itltl or 
more picture tubes weekly. Windsor fran- 
chised TV Tube rebuildinz enables you to produce custom built, highest quality 
tubes. Costs are low. Local distribution eliminates freight charges. 

We train your men and while so doing produce 100 or more Sul es you can sell. 
Our engineers are at your service for dura- 
tion of lease. 

WINDSOR ELEC:TRONICS 
999 N. Mahe Glen Ellyn, Ill. 

New York 7, U.S.A. 

GET INTO 

ELECTRONICS Applk 

V.T.1. training leads to au 
s 

s technicians. 
field engineers. specialists 11( communications. 
guided missiles. corns uten. ,.dar and nutom.- 
tion. Basic and advanced courses In theory and 
laboratory. Associate degree lectronics In 29 
month.. B.B. In electronic engineering obtainable. 
ECPD accredited. G.I. approve.. Graduatee in all 
branches of electronic With staler companies. 

Stan S'eptemiiar. 
February. i,,,.,,.'1 lamí,,,.. nigh 

V A LPA RA I S OrTECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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PRE- SELECTED SURPLUS BARGAINS 

$850 TEST OSCILLOSCOPE FOR ONLY $49.50 
TS-34 AP. Portable. but wO it lens. a me 

a 3- In addition torMe '10.50.000 CY nie. 
val v is 

screen. 
s e triggered byyi 

aises. with sweep f S. SO. or 250 
duration. In carrying 

sweep. 

. 

of S. 
16- a booklet. 

Flat 11 cy to 31 /a c. Clean used. checked $49.50 OK. 40 lbs fob Los Angeles. Less cords i 

SAME. but brand new. with all cords 569.50 
TS -3401 AP. Nocarrying e Same a above except 
that the triggered sweeps can be varied +At a 8. 20.50. 

and 
120.280 

ensecs. 
sd. abuti 

heckeaaoout 
$69.50 

as new. 

ONLY $79.50 FOR 5" DUMONT TEST SCOPE 
DUMONT r241. 5': screen . X. Y. and 2 amplifiers. 
With reprint Of the it.. book. Used but checked t 

and guaranteed. 75 lbs fob Los Angeles. $79.50 
A rare buy at only - - - '1 

RT18 /ARC -1 - 
t0- channel .U- controlled 
Autotune s t....ow 100- 
116 me favorite for ' d 0 :- 
night n available to 

ateur 
now packed 

éy New ' `. Id «new ä ini ,O 
schematic ( i - 

Corpus 
549.50 - Add $ 

Add 529.50 
contrrack. ox.. 

SPEECH AMPLIFIER PWR SUPPLY for 100 watt mfr 
No splatter. ACC holds 30 watt AP output to Soo 
for input blast of .76Oá above the 90 odulated 
level.i lF}or dyn. bon mike. Has keyed 1 kc tone 

l h r50a so e power supply has 4 m 
ury -vapor 3C23'k and 2 blower.cooieé eien, stacks: 

BOO ode. 445 ma: 300 vdc. 175 ma: 12 vac. 

1 4e and na'A"ticaéiloltoi és éémdef +.14 
A. With sehe- 

FOE Milpitas, Calif.. all for only (1`9'95 
Same as above but less the tubes $14.95 

400 CY, 10 -` ACCURACY 
Am. Time Prod. 5125 Fork in 
2 -tube ckt: needs 15Ovdc L 
8.3 

nand .óói00 accurate. 

"ematic $31.50 Only 

:YPme, i woth reg 1. 

pIY i AFeam Ii /ier. 591.30 . 
Above Fork nly, teed. 
with schematics úf0 äs.95 both items above 

VHF -UHF MICROVOLTER SIGNAL GENERATOR 

LAF -2o. 90.60 MC -l3'- -. ,pp: .than "`,`.: 
drift. 

CALIBRATED 
tir- Errdge -me 

novel CALIBR SO -oh 

. y:tput CW or mod 1 v .. 
_, V. leaks less tM1áó 1 uv. '..'ys Ext. pulse or sin d.. r 

VI 

e. (.wave mod. ó. 

fi t 0 i ,á-3o -see ó. Bá 
,- ft f-'E. cot. pp +. 

` il, _.. -_ _ . . - e 3. ynew to t; delay 

e 
\ - bel or Yne fires I! nt. ware May also e 

io me L e p úera. 

jlIl 
50.66 o los *c. led. 

Sneked ó t. w calibration 
arts and reprint of the 

needed parts of the Tech. 
gal. FOE Los Angel.." Gross 100 lb.. $89.50 

Only 
LAI -2. Same as above specs e. pt 520 -1300 
NEW. Original packing. wth book. .Ir 

S119.50 FOB Charleston, S.C. Only.. 

ISOLATE LIFE FROM DEATH, & STEP DOWN 
Nota Sunday Sermon. but a SOO.Watt 'sermon. Iso- 
lation Transformer that may save r life. Four 
110 v SO 60 cy pri's. for 110 220 40 v line. 

Ins i22 130 
sec. 

A 3dl windingrgi es 12.8 v. 2tsl A. 
With diagram. Shipped only by collect RailE. $7.95 
FOB Los Angeles. Send us only .1 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 
Freed 12891. Spares for DAS Loran. Supplied a 

S" C -R tube. amps, plates A htrs. Pri 105 -130 v 
SO 60 cy. Sec's. s. S NV: 1490 and 110O v. S 

390 -0 -390 v .1 A: electrostatically- shieldrd 6.3 v 
.8 A: 2.212 v 2 A. Sec's ins. 114 KV: 2 -6.3 v 
6 A: S v. 3 A: 2t'a v. 5 A. Soldering terminals come 
tnri, bakelite bottom plate. Case S'4' S " 71'" 
above hases. With diagram. New Coot cost 
was S35.00. Shipped only by collect ...Ex 54.55 
FOB Lo. Angeles. Send us only . 

Glas.-Sealed ve Selenium liber 41 OA lg. 
dia. ferrules. 9 16" max. 00D. 1350 v ac max. 

moot. S ma ay. dc. A 53.20 value. sold only áth 
the above transforme. at 96e ea.. two for 51.89. 

TIME PAY PLAN: Purchases must total 5133.33. or 
Pay 25p6 down and 110Oo of balance in 12 more. paents. Send osa and saes tax irf 

applicable) with your Order 

SCHEMATICS /CONVERSIONS, SURPLUS GEAR 
IÌG. e hI anllssé+ frnces many Tech Mua. stamped 

or 
envelope. 

x' 
plaining AN Nomenclature. Example of new n r listings: 
20a9e book, rem r 

a 
ling 100 man-hours of com- p 

pilation. 'lation, 1 -1s 7 Tube Tester. MX -949 Socket 
Adapter, 
on S5.001M1 

test 
data ARC -11 

tubes 
data. 

$2.00.57. to 

Calif. buyers please add 4% when remitting. 

R_ E_ GOODNEART CO. 
P. O. Bev 1220 -A Beverly Hills, Calif. 
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"PIN POINT TRANSISTOR TROU- 
BLES IN 12 MINUTES" by Louis E. 
Garner, Jr. Published by Coyne Elec- 
trical School, Chicago. 465 pages. Price 
$5.95. Spiral binding. 

This is the fourth hook in this pub- 
lisher's "Pin Point" series but covers 
all types of transistorized equipment 
rather than just receivers. For this 
reason the book will be of interest not 
only to professional service technicians 
but to radio amateurs, hobbyists and 
builders of electronic projects. but 
maintenance men who troubleshoot 
commercial gear incorporating transis- 
torized circuitry. 

The author assumes that the reader 
has an elementary knowledge of semi- 
conductor theory so there is no space 
wasted on basic material. The text ma- 
terial is divided into ten sections which 
deal with the basic test procedures; 
servicing preamplifiers and hearing 
aids; servicing audio amplifiers, "hy- 
brid" portables, transistorized portable 
receivers. "hybrid" auto sets, transis- 
torized auto receivers, transistorized 
TV sets, and special types of equip- 
ment. The final section supplies useful 
reference data such as semiconductor 
symbols, testing transistors, transistor 
types, interchangeability, etc. 

The text is elaborately illustrated 
with photographs of commercial equip- 
ment, test procedures and equipment 
set -ups, schematic diagrams, charts. 
tables, line drawings, and pictorials. 
Three quick- reference troubleshooting 
charts help the user to localize service 
faults to sections, tables, and pages in 
the volume. The charts are divided by 
equipment types and further broken 
down by specific items of the general 
class. 

The writing is informal and the 
author has eschewed mathematical 
treatment in favor of clear, almost 
non -technical explanatory copy . 

s s 

"CIRCUITS FOR AUDIO AMPLIFI- 
ERS" prepared by Technical Service 
Dept., Mallard Ltd. Distributed in U. S. 
by Internntimlal Electronics Corp., 81 
Spring St., N. Y. 12, N. Y. Price $2.50. 
Soft cover. 

Ever since the introduction, in 1954, 
of Mallard's design for the now- famous 
"Five- Ten," the reputation of the com- 
pany's circuits has grown. Those who 
are knowledgeable in the hi -fi art have 
come to consider that amplifiers built 
from these circuits are conservatively 
rated, honestly engineered, and high in 
performance. We have covered in our 
own pages some of these circuits, along 
with "Americanized" and "improved" 
versions. 

This volume begins with some brief 
introductory chapters on general prin- 
ciples, distortion, and construction 
techniques. Included in this portion of 
the hook is some excellent material on 
the operation of EL34 and EL84 power 
output tubes. The bulk of the book 
(over 100 pages) is devoted to detailed 
construction information on circuits, 
some of which have appeared before 
but others which have just come out of 
the laboratory. 

Complete details are included on 
basic amplifiers ranging from 20 watts 
(this one would probably be rated 
closer to 35 watts here) down to 2 

watts. Preamps, mixers. tape circuits, 
and stereo preamps and power ampli- 
fiers are also covered. Pictorial dia- 
grams and chassis layouts make the 
construction easier for the audiophile. 
Although the commercial components 
listed are mainly of British manufac- 
ture, complete specifications are in- 
cluded so that American builders 
should encounter no difficulties along 
these lines. The volume is certainly a 
worthwhile addition to the library of 
the man who "builds his o n." 

,k S 

"ENCYCLOPEDIA ON CATHODE - 
RAY OSCILLOSCOPES AND THEIR 
USES" by John F. Rider & Seymour I). 
l'slan. Published by John F. Rider Pub- 
lisher, Inc.. New York. 1356 pages. 
Price $21.95. Second Edition. 

"Monumental" is the best word to 
describe this giant -sized volume that 
covers the oscilloscope completely from 
Astigmatism Control to Z -axis Input. 
The original edition of this book (1950) 
established for itself a much -deserved 
reputation for usefulness because one 
could find just about everything one 
wanted to know about the scope be- 
tween its covers. But the scope and its 
uses have not stood still in the past 
decade. As more and more technicians 
and engineers learned the true value of 
this unique and highly valuable test 
instrument. its application and features 
have multiplied. This volume has kept 
pace with this advance. 

All of the useful portions of the First 
Edition, from how the CRT works and 
what the controls do to almost 85 pages 
of complex waveform analysis, have 
been retained and brought up to date. 
In addition, new circuits have been cov- 
ered, particularly those having to do 
with triggered and driven sweeps as 
used in laboratory -type instruments. A 

wide variety of industrial, engineering. 
medical, and scientific applications 
have been included along with uses in 
servicing and measurements on AM, 
FM, and TV recei and transmitters 

ELECTRONICS WORLD 
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and audio equipment. Much useful in- 
formation on pulse measurement and 
observation techniques and material on 
the maintenance of the scope is to be 
found in this latest edition. 

A most interesting section of almost 
60 pages has been included dealing with 
square -wave testing of RC- coupled am- 
plifiers and networks. In this section, 
four standard square waveforms are 
applied to a circuit whose frequency 
response is changed in a controlled, pre - 
determined manner and the effects on 
the waveforms are illustrated. There 
are over 225 pages of specifications and 
schematics of commercial oscilloscopes 
ranging from the simple general -pur- 
pose unit to the complex, highly spe- 
cialized laboratory instrument. 

Any present or prospective user of 
the oscilloscope, be he beginning ex- 
perimenter, advanced hobbyist. service 
technician, industrial technician, or en- 
gineer, would do well to keep a refer- 
ence copy of this volume on the shelf 
right next to his scope. 

* * * 

"R-L-C COMPONENTS HANDBOOK" 
by David Marks. Published by John F. 
Rider Publisher, Inc., New York. 144 
pages. Price $3.50. Soft binding. 

This is an extremely specialized text 
but, as the author points out, too little 
time and space is spent on the subject 
of resistors, capacitors, and inductors 
in ordinary engineering and radio texts 
with the result that the properties of 

these important components are not as 
fully understood as they should be. 

The text material is d vided into six 
chapters with two each devoted to 
characteristics of resistance and com- 
mercial resistors; capacitance and ca- 
pacitors; and inductors and transform- 
ers. Since the wide range of operating 
frequencies currently involved in elec- 
tronics calls for innumerable sizes and 
shapes of components, tl is text covers 
them all. 

The information provided in this 
book is suitable for the technical stu- 
dent, the technician, or t :Te beginner. 

s * 

"TUBE REPLACEMENT GUIDE" com- 
piled by H. G. Cisin. Published by 
Harry G. Cisin. Amagansett, N. Y. 49 
pages. Price $1.00. Paper bound. 

This is an expanded edition of the 
author's earlier volume aid covers over 
2700 substitutes for mere than 1500 
tubes. Substitutes are listed for radio 
and television receiving i ubes, TV pic- 
ture tubes, tubes used in hi -ft and 
stereo equipment, as well as for foreign 
tubes widely used in the U. S. 

The guide is divided into five sections 
covering replacements fDr radio, TV, 
hi -fi and other electronic receiving 
equipment; newer model TV picture 
tubes, picture tubes for older TV sets, 
U. S. substitutes for fore gn tubes, and 
transistor replacement. The material is 
presented in tabular fotm with com- 
plete instructions for using. -3p- 

Only from famous COYNE. do you get this 
modern up-to -the minute TV Home Training. 
Easy to follow instructions --fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Televisior tacked on. In- 
cludes UHF and COLOR Ti'. Personal guid- 
ance by Coyne Staff. Practical lob Guides to 
help you EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SI RVICE BUSI- 
NESS -part time or full time. COST'S 
M UCH LESS -pay only for training -no costly 
"pot together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Frrr, Rook 
and full details including 1.ASI PAY- 
MENT PLAN. NO COST OR OBLIGA- 
T'ION -NO S ..\I.1:S \t :\N ( wlL1, \1.1,. L..,__ 

Pros REIFOUNDED INS 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Pkwy., Dept. 3( -H6, Chicago 7. III. 

CO1'SI7 Television 111 Training; 1)1v. 
Neer (n. De Itulld lo)c. Dept. 30-116 
1501 VV. Confzrenu. 1'16373'., Chleal:o 7, III. 

Send FRlt': BOOK and details rf your Television 
11' one Training offer, 

Name 

Address 

State 

NEW ITEMS 
1 -166 VOLTOHMMETER 

General Utility Test Unit with 3'z' Meter. 1000 ohms per volt: 
in carrying case w /test leads. 
Scale readings 0 -500 VAC. 0- 
1500 VDC. 0.1 Megohms. 0 -150 
Watt AF output 4000 ohms, 0- 
30 Watt AF output 300 ohms. 
Size: 7 x 6 x 5', ". Qs f g_seeC 
Re -New s V x95 

ARC -3 RECEIVER -100 -156 MC $24.95 
VHF Crystal Control 8 channel, electric band change. 
17 Tubes: 9001. 9002. 12A6. 12H6. 12SH7. 12SL7. 
2/12SN7. 3/12SG7, & 6/6AK5. Voltage re. 
(wired 210 VDC 125 MA and 24 VDC. Used $24.95 

ALL BAND RECEIVER 
NAVY ARB /CRV 46151 -190 to 9050 KC -Four Band, 
6 Tube Superhet -Local & remote tuning and band 
change; illuminated dial, sharp & broad tuning: AVC. 
CW, provisions for operation of DU -1 Loop. Complete 
with Tubes: I /I2SA7, 1/12A6. 4/12SF7. & Qs f8 
24 Volt Dynamotor. Size: R z 7 x I6 ". Used x7 v s7Y 
ABOVE- Converted to 12 Volt, with Dynamotor. (No 
electric band change) $"1 95 
Conversion for 115 V 60 Cycle with Spin Dial. Phone 
lack. CW. Volume Control. On & OR Switch (All on front panel)-KIT of Parts with Instructions slu.00 
Conversion -as Above -for 12 Voll DC-KIT of 

Parts. with Dynamotor 10.1)0 
Remote Control Box: $2.,,(1-Remote Control Shaft: 1.50 
Remote Control Head 2.00 
Tuning Knob for large splined shaft 1.00 TShaft Adapter for remote and local tuning 1.50 PLUGS only -for Receiver or Control Rim.. Each: 1.00 

TELEPHONES, HEADSETS, MILS., Etc.: 
TS9 Handset Used: 92.115 New: $ 3.95 
TS -13 Handset, w /PL -55 & PL -68 .U: $2.91 N: 3.91 
T -17 Microphone Used: $3.95 New 11.:'5 EE8 Field Telephone...Used: $1295- Reeond.: Iú.95 
BO -71 Switchboard -6 Line.... U: $11.95 New: 2791 
RM -29 Control Unit.... New: $11.95 W /Handset 8.91 
RM -52 Control Unit (Patch Found.) U: $1.95 N: 2.95 H16 /U Headset -8000 ohm ..... U. $1.95 New: 
HS -33 Headset -300 ohm U: $1.95 New: 
1 -45 Tel. Key -with cord and plug New: Ì.6u 

SEND FOR FREE CATALOG! 
Address Dept. RN $5.00 Order Minimum, & 25 0o Deposit on C.O.D.'s 

NEVER BEFORE ADVERTISED!! 

BC-603 
$14.95 
RE-NEW 

TCK -1 TRANSMITTER 
NAVY TYPE - -2 to 18 MC in 6 
Bands, 400 Wilt CW, 100 Watt 
Phone VFO col (roi on direct read- 
ing INC Division Dial. 100 KC 
Crystal Calibrator. RF stages are 
Gang Tuned w th Digit Counters. 
Six 3'r" Vo tag. and Current 
Meters- Overlord Relays. Circuit 
Breakers, etc. Tube line up: 2/ 
813 PP Final. 837 Driver. 837 
VFO, Audio 107, US07, 6SK7, 
Calibrator 6SK7. 6SL7. 6517. 
6S07. Voltage required: 110 VAC 
F /Filaments- 1800 VDC 400 MA. 
500 VDC 350 MA. 150 VDC 150 
MA. 12 VDC 2 A & 230 VDC. 
Size: 52 a 25 a 18 ". Wt.: 285 tbs.: 
Shpg. wt.: 470 lbs. Complete with 
Tubes. Manual. & e f ÇO 00 
Mie- N,.w: x11 Y e 

BC -683 
$19.95 
USED 

BC -603 FM RECE VER- 
20 to 27.9 MC. Re -New 514.9 

BC -683 FM RECEIVER -27 t 
39.1 MC -Used' $19.91 -Used 
Checked 1 /operati n: 

BC -604 FM TRNSMTR -20 to 27.9 
MC. U: 9l, 

1 :5, -ReN: 5- 
BC684 FM TRNSMTR -27.39.1 NC Used:.:. F1237 MOUNTING for Rec.- trans ...Re -New: 5 T FT346 MOUNTING for Receiver on y.. Re -New: $ DM -34 DY N. 12V.1 /BC603- 683 -U: oz.95 -R -N: $ 1.: DM -35 DYN.12V,f /RC- 604 - 684 -U::6.96 -R -N: $ a. 9 FT384 TEST ADAPTER For BC -603 683 - 923 - 
Used for testing various Voltages and Alignment of Receivers. Plugs into rear of set: has metering switch 
& provision for attaching output meter & V.T.V.M. Complete with 6 Ft. Battery Leads and Clips. Prices: USED: x205 RE -NEW: 54.95 

AC PONER SUPPLY 
F /BC603 -II83 - Output: 220 
VDC 80MA & 24VAC 2Amps. 
Tube Reeti ication: mounts on 
rear Plug of BC603 -683. Can 
be adapted to other Receivers. 
KIT: $10.0n- WIRED: $14.95 

Prices are F.J.B. Lima- Ohio 

March, 1960 

DATA RECORDER -I6 
Weather Observation Unit con- 
taining a sun angle optical sys- 
tem, 16 mm Magazine Camera that 
takes one exposure at a time and 
operates from 12 VOC. Mirrored 
Lens. Graph & Filter Assy., 
Barometer, Clock. Compass. and 
12 VOC Digit Counter. Unit will 
record simultaneously on IG 
film, one frame at a time, the 
lens exposure picture, d ba- 
rometer. compass. time. & digit 
counter readings. With schematic 
for wiring ontrol witches & 
power plug. Size: 15" L a 9" W 
x 17" H. Simi. 516.99 
Wt.: 45 lbs. New: 
Connector Plug: .. .. -' nu 

NM CAMERA 

BC-659 
$16.95 
RE-NEW 

PE-120 
$7.95 
RE NEW 

BC -659 FM RECEIVER- TRANS- 
MITTER -27 to 39.1 MC FM.; 5 

C Watt.: Crystal Control on Two Pre -Set Chn a 
I Is; with Tubes and Speaker -Re -hew.. s 

PE-I20 POWER SUPPLY for BC659 or BC620; with 
Vibrator for 12 Volt operation -Re -Plow 07.:'; 
BA4t BIAS BATTERY F /BC659- 6:'(... . NEW: 3I 
AN -29 Telescoping ANTENNA F /BC -659 New - 
FT.250 SHOCK MOUNT'G F /BC- 659 -F E-120-U: 
SCHEMATICS F /RC-659-PE-120 w /- rltage & 

Resistance: 

COLLINS ART -13 TRANS, - $49.50 
2 TO 18.1 MC -100 WATT -PHONE, CW, MCW 
The most desired Set on the surplLS market -Easily 
converted to 10 Meters (See Surplus LLnversion Manual 
No. 2- $2.50). Automatic Tuning Icr selection of II 
Channels in the Freq. Range. Tube Line -Up: 1/837. 
I/8)3. 2/1625, I /12517. 2/SV6, 2/811. 2/12SL7. 
1 /I2SA7. AC Power Supply requirements: 28 VDC /10 
A. 400 VDC /225 MA & 1250 VDC /250 MA. Size: 
23sa x 16 x 119 é. Wt.: 70 lbs. Prise. USED: $49.5: 
Price -Same as above- except. Less "ubes 30.11+) 
DV -12 /ANT -13 24 V. Dyn. w /Filter & Relays -U: 12.95 

6 VDC VIBRATOR POWER SUPPLY 
Dual Power Pack using two 6 Volt Vibrators, twn 
Transformers. & two 0Z4 rectifier Tubrs. Supplies 540 
VOC 150 MA. Can be tapped at 270 VDC 150 MA. 
Also can be operated from 12 VDC by using a dropping 
resistor. Size: 9: 6 x 5 ". . MP -F027 59.95 NEW: u77 J 
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ORDER 

YOUR 

ENCLOSURE 

KITS FROM \ 

HOMEWOOD 

Bring out 
the best in 

your speakers... 
save dollars in 

assembly and 

finishing costs ... 
get the fun of 
"doing -it- yourself"! 

O N L Y 

MODEL 6 

Factory assembled, ready for finishing. Makes 

your 8" speaker sound like a million! Made of 
1" hardwood ply, beautifully grained and 

smoothly sanded. 10" h. x 16" w. x 9" d. 9 lbs. 
Order two for matched stereo performance. 

MODEL 1 

41/2 cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12" 
speaker system. Full - 
grained white birch ply, 
with pre- attached bracing 
cleats for easy assembly. 
Kit Includes everything 
you 
29" e h. x20" 20" a 121/2"íd. 
(5" legs). 25 lbs. $11.95 

MODEL 2 

Clear- grained on four 
sides for bookshelf or 
floor use. Acoustically 
accurate for 12" sys- 
tems, with adapter 
board for 8" speakers. 
Sturdy, 3n" ply elimi- 
nates unwanted reso- 
nances, improves bass 
response. 14" h. x 21" w. 
x 1134" d. 20 lbs. 

In Birch, $14.50 
In Walnut, $19.95 

MODEL -13. Finishing kit; Includes generous quanti- 
ties of everything you need to do a professional, 
long- lasting finishing job, plus brush, sandpaper 
and easy -to- follow instructions. Specify: Mahogany, 
Walnut, Blonde, Oak, Frultwood, Maple, Cherry, 
Ebony, Natural. $3.55 

Ten -day money -back guarantee. All Items shipped 
freight collect. Please send check or M.O. (No COD's) 

HOMEWOOD INDUSTRIES, Inc. 
26X Court Street, Brooklyn t, N.Y. 

Please send me: 

( ) Model 6 ( ) Model 1 ( ) Model 2 (Birch) (Walnut) 
( ) Model 13 

( ) Homewood catalog 

I enclose remittance in the amount of r 

Name 

Address 

City Zone State 

GREAT SURPLUS VALUES!! 
BC -603 RECEIVER NEW $17.00 
R 26 /ARCS REC 3 -6 me New $12.95 
R -27 /ARC5 REC 6 -9 me New 12.95 
(shave ARC -5's used a c.l 7.95 
BC- 659 -TRANSCEIVER with PE- 120 19.95 
T47/ART -13 TRANSMITTERS 39.00 
BC -603 AC- SUPPLY 9.95 
SYNCHROSCOPES MODEL TS-34/AP. . 49.00 
SOUND -POWERED DYNAMIC PHONES Pr. 4.75 
NEC. MICROWAVE R- 111 /APR -5 39.00 
,,,I SCFI K2a for Q- s'er<omn. , $5.95 
( ifir tiff, ,ofQ '<FORMER I,,,, .,.,'L I I l' S3r95 
n r s $59.50 
KITS 

S11.00 
GROUND -PLANE VHF ANTENNAS $9.95 ,.,uq, Ih II t ill /1 .. 11e..ß, I.1<1i:,1 : Ii _,u, Mt _aW 
SEND FOR NEWEST FREE CATALOG 

$5.00 Min. - 25% Da. C.O.D.'S - F.O.B. Conn. 

HI -MU ELECTRONICS 
133 HAMILTON ST., NEW HAVEN, CONN. 
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ound on Tape 
By BERT WHYTE 

AT ,oars (-nil there are always some 
critics who sum up the developments 

of the year in records, tapes, etc. for 
some newspaper. Frequently, these 
pundits are way off base. This year was 
no exception as several experts set out 
to tell their readers how bad things 
were in the tape world. "The two - 
channel is dead and 4- channel has not 
had the reception the backers ex- 
pected" "the public is confused 
and doesn't know whether it wants 
cartridges or reels" ... "and anyway, 
who wants to play tape when a stereo 
disc is so good and so convenient." 

Now I am not going to say that there 
isn't some truth in some of the things 
they say, for example, the four -track 
has not caught on as expected. But ... 
and it's a big but ... tape is far from 
dead and even in the critical areas 
there are good reasons for the prob- 
lems. As far as two- channel is con- 
cerned, most companies who are still 
making them can't supply the demand 
and their duplicators are running con- 
stantly. The reason 4- channel is not a 
bigger factor is there are not enough of 
them on the market to create sufficient 
excitement and this is caused by the 
comparative lack of 4- channel duplica- 
tion equipment. Despite this, there are 
plenty of 4- trackers being sold and as 
the duplication situation clears up, this 
will improve rapidly. 

The tape cartridge has been pro- 
duced in such small quantities there is 
hardly any sense in trying to evaluate 
it. Most tape hugs who have either 2- 
or 4 -track 71_> ips equipment, indicate 
that present tape cartridge quality is 
not for them. So actually the cartridge 
is a separate market entity for an en- 
tirely different type of music lover. 

It is probably true that there are also 
a good many people who would like to 
get into tape but are confused and are 
waiting to see the results of the reel 
rersus cartridge battle. Fuel is added 
to this fire when they hear announce- 
ments of new cartridge developments 
lik the 3M /s -inch type. In the over -all 
picture, tape is certainly far better off 
at the end of this year than last year. 
And there is every reason for continued 
optimism. As an example, in this 
column I will review a tape by Decca. 
They are entirely new to tape produc- 
tion but evidently feel that it will be 
worthwhile. And wonder of wonders. 
London Records, which was practically 
the only major company not in tape 
during the heyday of a few years ago, 

are now going in for the 4 -track reel 
tapes! UST, the Ampex tape subsidiary. 
will distribute them and it is expected 
that most of the great London operas 
as well as selected orchestral works 
will be available. Could there be a big- 
ger shot in the arm than that ? Does 
this sound like tape is dead? 

SUNRISE SERENADE 
The Ray Charles Singers with orchestra 
eondueted h-Y Ray Charles. Decca 4 -track 
Stereo. ST72 -8838. Price $7.95. 

One of the first tapes from Decca and 
a darn good one. The Charles Singers 
are a melodious group which benefits 
from the expert arrangements by boss 
Ray Charles. With a beautifully bal- 
anced ensemble they sing such as 
"Good Morning," "Daybreak," "Oh, 
\Vhat a Beautiful Morning," "Hey, Mis- 
ter Sun," "Sunrise Serenade," and 
others of similar persuasion. In the 
colorful arrangements, the control ex- 
hibited by this group is outstanding and 
bespeaks of much practice together. 

The stereo is quite good. with fine 
directionality, good center fill, and rea- 
sonably good depth. The individual tim- 
bres of the voices and instruments are 
easily discerned. All is quite clean and 
wide in frequency response. Tape hiss 
was present but not to an objectionable 
degree. All in all a good start in tape 
for Decca, 

LEROY ANDERSON (VOL. 2) 
Eastman Rochester Pops Orchestra con- 
ducted by Frederick Fennell. Mercury 
1-track Stereo STR90043. Price $7.95. 

The first volume of the ingratiating 
LeRoy Anderson music by Fred Fennell 
was an immediate and well deserved 
hit. Now the 2nd volume, with perhaps 
not the excitement of the tunes on the 
first issue, but LeRoy Anderson none- 
theless and very welcome. Here we 
have such items as the "Typewriter," 
"The Syncopated Clock," "Waltzing 
Cat," "Fiddle Faddle," "Horse and 
Buggy," "Blue Tango," and others. 

As in the first volume, they are 
played to a fare -thee -well by Fennell. 
whose unit exhibits tremendous drive 
and zest. The sound is the thing, of 
course, and this is as outstanding as 
the original. The stereo is very spa- 
cious yet with well controlled direction- 
ality, the depth perspective is wonder- 
ful and the instrumental separation is 

great. With total absence of distortion 
and the great frequency and dynamic 
range. this is a worthy successor to the 
first volume. 

ELECTRONICS WORLD 
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Now available at electronics parts 
stores, hi -fi salons, and record shops! 

Stereo -Monophonic 
Test Record 

Specially packaged 
at only 

1.59 

As a man who is seriously interested in hi -fi, 
you will certainly want to take advantage of this new 
and important test record, now on sale at electronics 
parts stores, hi -fi salons, and record shops. It will 
enable you to know your system inside -out. As a 
result, your listening enjoyment will be even greater 
than ever before. 

This Stereo -Monophonic Test Record is the 
most complete test record of its kind- containing the 
widest range of essential check -points ever incor- 
porated info one Zest disc! And, best of all, you need 
no expensi\e test equipment when you use this 
record! Just listen and get the thorough results you 
want -al/ checks ran he made by ear! 

Here are some of the questions 
this record will answer for you! 

II, good is my stylus' Is it !torn?' 
Will it damage my records! 
What about my stereo cart,i 
lbws hare enough vertical ror:1/11I- 
ti14(4 5(1 Nut it won't ruin my e'rrert- 
sir, .strrcrr records.' 

ve Is my turntable running at the right 
speed-' Is it free of rumble, wow, and 
flutter-' 
What sort of standing cruces do I get 
in my listening room-' 
Are my speakers hooked up cor- 
rectly.' Are they phased properly, 
and is the correct .speaker rannr rtrd 
to the right stereo channel' vtlorr perfectly is my system 

vWhal about separation.' Is it 
adequate' 

This special test record brings you an extraordinary- 2-way value. First, it guides you in 
evaluating the quality of reproduction your equipment now produces. Second, it specifies the 
adjustments necessary to gel like best recorded sound you have ever heard! This is easily the be -t 
value of the year for everyone who owns a hi -fi s.aem- either monophonic or stereo! 

NOW ON SALE EXCLUSIVELY AT ELECTRONICS PARTS STORES, 
HI-FI SALONS AND RECORD SHOPS! 

You can be sure this Stereo- Monophonic le-t record comes as close to perfection as is 
humanly possible- because the editors of ELECTRONICS WORLD - leading technical magazine 
in the field Of electronics - -bave poured their accumulated know -how into this record. Purchase 
your record toda( ! t If you find your dealer does not yet have a supply available, ask him to order 
them for you.) 

Sl'l':ClAE. NOTE TO DEALERS: for information or ordering your supply- of records, contact 
Ziff-Davis Publishing t :ompanv, Direct Sales I)i%isi rn, One Park Avenue, New ìbrk 16, N. Y 

March. 1960 
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-"TAB" Tubes Tested, Inspected, Boxed- 
Si: Months Guarantee' No Rejects! 

NEW & Used Gov't & ?Mgrs. Surplus! 

002 
012 
0C3 
ÓD3 

lA7 
183 
155 
154 ir 
1u4 lus 
1820 
304 
305 
354 
3V4 
554 
sum 
5v4 

593 
6004 
SAC] 
6007 
6AH6 
6065 
GALS 
6805 
6057 
6076 

- 6016 
6067 
661.7 

e 6 
61306 
61327 
6Ca 
6C5 
6066 
0076 

I2AT6 
128T7 
12AU6 
12AU7 20 21 
I2AX7 
I2BA6 
128A) 
12806 
l2BEG 
12BF6 ..' 4PRGO2V'1U 

06H6 1211H7 4%150015.110 
1i25 128Y7 h§ 4%250.47.11(, 
6J6 12827 ' 4%90038.00 
,66 12CU6 1 . 1.' SBPI 4.418 

667 125A7 1 5B4 4.418 
016 12507 I 3S7 4.1111 
osa 12567 Sh lOOT 7.10) 
058 125J7 -- 316A 7 el 

Sq7 12567 .. I 388A §1 
6507 12507 .N1 4166 iá.1(1( 

19806 '- 11 4507 .12.1(0 
1918 I 10 807 1.'n' 

SH7 25506 I. Ili 809 :1."'. 
6517 2516 0.5 811 1.0. 
6567 2SW4 .77 812 :1.". 
6517 2525 io t 813 h 

2526 '-' 814 :1.1 
6507 E1.34 ' R15 ' 

0557 EL37 2 826 , . 

018 '. 3SL6 .'..' 8298 R."" 

6A1J .08 35W4 .10 8320 7.00 
GAUS 6V607 .71i 3594 1 866A 2.77 
BAUS 61N4 1 3575 .':'I 1625 7 SI 
58X4 6W6 .5., 5083 ') 6146 4.111) 
6BÁ6 GX XI 5055 ter 5879 .418 
6887 6X5 ..1!1 2.70 
6806 696 7 5016 1 6550 :1.11(, 
68E6 7N7 I 6T66 '1.'' 1 ,S65 1.1111 

6806 , ,, i 12815 71' 73 I 589 1 _.1111 
6BN6 ' 12005 .7:. 80 %tl 7193 1 0 M I 

TUBES WANTED! WE BUY! SELL & TRADE, 

NEW SILICON 500MA RECTIFIERS 
GENERAL PIV at 
SPECIAL 2 

PURPOSE 
FOR S1. 400 

25 FOR 
250 0MA 

, 
s Civ rms'piv 

35 SO 70 100 
30e 5e 

ns .oi6.. ..ma 
2Bl8C00 3Sl'O 

s'Per 
140.'200 

50c 
m.ó10.. 

420 600 
$1.26 

s'OM 
210 300 

BSc 

i ni. 
490 700 

51.50 

s Div .mi pig .ms Dig 

560'800 630 900 700 1000 770 1100 
51.59 51.89 52.58 53.12 

Use in F.W Brider n. F W C T. up to 750ma or 
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TRANSISTOR TESTING 
CBS Electronics. 100 Endicott Street, 

Danvers, Mass., has published a new 
bulletin entitled, "How To Test Tran- 
sistor's." It is available through the 
firm's distributors or directly from the 
company's Information Services. 

The new bulletin, PA -219, contains 
simple resistance checks which pro- 
vide a fast evaluation of probable 
ability of transistors to function prop- 
erly. Tests for gain (both alpha and 
large -signal current gain) are de- 
scribed, with test circuits included. 

A separate section describes how to 
make distortion measurements using 
a calibrated oscilloscope. 

ARGOS PRODUCT CATALOGUE 
Argos Products Company, Genoa, Ill. 

has issued a new and complete cata- 
logue. C -59, covering its entire line of 
tube caddies, wall and corner baffles, 
and high -fidelity enclosures. 

The 8 -page. 2 -color booklet intro- 
duces the company's new tuning tube 
for matching its hi -fi cabinets to any 
speaker; two new hi -fi cabinets; and a 
new line of p.a. speakers in combination 
with wall and corner baffles. 

Copies of this publication are avail- 
able without charge on request. 

SEMICONDUCTOR DIODES 
Microwave Associates. Inc., Burling- 

ton. Massachusetts, has made available 
a new 17 -page booklet which discusses 
applications of new and recently de- 
veloped semiconductor diodes. It is ob- 
tainable upon request from the com- 
pany. 

"Applications of New and Recently 
Developed Diodes" was written by Dr. 
Arthur Uhlir, Jr. It covers such topics 
as varactor characteristics and meas- 
urements, varactor computers, silicon 
MESA computer diodes, etc. 

The booklet was prepared as a sup- 
plement to the company's brochure, 
"Varactors." with particular emphasis 
on the use of varactors as modulators 
and harmonic generators. 

TUNGAR BULB DATA 
The Electronic Components Division 

Of General Electric Company. Owens- 
boro, Ky. has announced publication of 
a revised edition of its "Tungar Bulb 
Data Manual" which is currently avail- 
able through authorized distributors. 

Carrying typical circuits and operat- 
ing data the 8 -page brochure also fea- 
tures descriptive and theoretical data 
on the use of Tungar bulbs in rectifier 
circuits to provide noise -free power 
supplies with low voltage drop and high 
over -all efficiency. 

Power- handling capability of the 
ten types of bulbs now available range 
from 20 amperes at 25 volts to 6 am- 
peres at 250 volts. 

The manual (ETR -2091) can be ob- 
tained through franchised distributors 
or from the Distributor Sales Opera- 
tion of the company. 

SELENIUM "FLATS" 
The Selenium Division of Radio 

Receptor Company. Inc., 240 Wythe 
Ave., Brooklyn 11, N. Y. is offering an 
8 -page brochure covering its new line 
of selenium rectifier "fiats" which are 
currently available in production quan- 
tities. 

Bulletin No. 295 provides basic rec- 
tifier information, product description. 
and methods of selecting the right rec- 
tifier for the circuit. Prices are also in- 
cluded in the bulletin. Designed pri- 
marily for applications in the electron- 
ic, entertainment, and special product 
fields, the new units are available in all 
circuit types from 15 to 600 volts and 
can be operated into a resistive or ca- 
pacitive load. 

MICROWAVE DIODES 
Sttlrania Electric Products Inc., 1100 

Main St., Buffalo 9, N. Y., has an- 
nounced a new technical booklet on mi- 
crowave diodes. Copies may be ob- 
tained direct from the company. 

The 12 -page booklet contains com- 
plete electrical and mechanical data on 
all microwave diodes manufactured by 
the company as well as a replacement 
guide to nearly 200 widely used diodes. 

The new brochure also contains tech- 
nical information on the firm's recently 
announced "Micro -Min" line. 

WIRING AND CONNECTIONS 
Meth ode Manufacturing Corp., 7447 

W. Wilson Avenue, Chicago 31, Illinois, 
is offering a new booklet entitled, "The 
Systems Approach to Electronic Wir- 
ing and Connections." The booklet may 
he obtained directly from the firm by 
writing to them on your company 
letterhead. 

The booklet, which is not a cata- 
logue. attempts to show many possibili- 
ties for wiring device advancement by 
illustration of efforts already made in 
wiring device integration and advanced 
applications in use of standard and 
flexible printed wiring, flat conductor 
cable, and associated components. 

The 28 -page book is divided into 
three parts. First is a section on "Case 
Histories" on printed circuit and wir- 
ing device applications. Second are 
check lists to assist in specifying, de- 
signing, and integrating multiple wir- 
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ing device components, etc. The third 
section covers the company's design, 
tooling, manufacturing, and inspection 
facilities. The brochure also offers en- 
gineering analysis designed to assist in 
packaging and interconnecting high 
density electronic assemblies, 

TV DISTRIBUTION HANDBOOK 
Jerrold Elcelru,tir.s CorporoUio,,, The 

Jerrold Building, Philadelphia 32. Pa. 
has just published a "TV Distribution 
System Handbook" which has been 
written especially for TV technicians. 

The new booklet provides 150 typical 
charts covering most of the situations 
a technician might encounter in plan - 
ning such systems. Split -page arrange- 
ments of typical TV system layouts 
make it easy for the technician to 
match typical "head ends" to various 
"distribution systems" for a great vari- 
ety of coaxial cable and twin -lead 
installations. 

One section of the 6" x 9" booklet 
suggests cures for common troubles in 
operating systems and makes recom- 
mendations for system servicing. The 
publication may be obtained from the 
company's distributors or by writing 
the company direct. The price is $1.00 
per copy. 

ALLIED'S CONNECTOR DATA 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80. Ill. has is- 
sued an "Allied Connector Directory" 
which contains comprehensive listings 
of the most widely used electronic con- 
nectors. 

The 16 -page directory is offered as a 
convenient buyer's guide for manufac- 
turers. research labs, engineers, design- 
ers, etc. Alphabetically arranged by 
manufacturer, Anipltenol, Cannon, 
Cinch -Jones, Harrel/ -Hubbell, and Hart 

Hegelian connectors are listed in 
numerical order for easy reference. 

Issue No. 1 of the new "Connector 
Directory" will be supplied without 
charge upon request. 

RELAY DATA 
Artisan Electronics Corporation, 171 

Ridgedale Ave., Morristown, N. J. is 
currently offering a copy of its two - 
color, single -page data sheet covering 
its line of general purpose relays. 

The data sheet provides complete 
information on the coils, contacts, in- 
sulation material, terminals, finish, etc. 
on both plate- circuit and general -pur- 
pose versions of the components. 

Copies of Bulletin No. 99 will be sup- 
plied without charge on request. 

INDIVIDUAL SCHEMATICS 
As a service to the experimenter, 

electronic engineer, or technician, Su- 
prenie Publications. 1760 Balsam Road, 
Highland Park, Illinois is offering in- 
dividual diagrams and service data on 
popular sets of all periods. 

Schematics for radio receivers are 
priced at 40 cents each while TV data 
is available for 75 cents. All material 
supplied is from the firm's servicing 
manuals. A 54 -page "Master Index," 
which lists all the material available, 
can he obtained for 25 cents. -30- 
March, 1960 
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ELECTRONICS 
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The )'Stereo Classic" 
I continued from page 68) 

distortion is concerned. refer to Figs. 
1 and 2. 

Fig. 1 shows the 1 and 2'S harmonic 
distortion curves in relation to the 
available power output for each chan- 
nel. According to the Institute of High 
Fidelity Mfg.'s power- bandwidth stand- 
ard in rating amplifiers, G -E could 
have rated this unit at 24.7 watts from 
20 cps to approximately 25,000 cps at 
2'k harmonic distortion. Or, it could 
have been rated as a 23.5 -watt ampli- 
fier from just above 20 cps to approxi- 
mately 19,000 cps for 1Ç harmonic dis- 
tortion. Note that the manufacturer 
actually rates the amplifier at 20 watts 
per channel at 1% harmonic distortion. 
We have always felt that 2Ç' harmonic 
distortion is the maximum for top qual- 
ity high -fidelity performance. As can 
be noted, this amplifier surpasses this 
requirement over the entire range of 
audio frequencies. 

Fig. 2 shows the IM distortion curve 
in relation to power output. All our 
tests were made using GO and 6000 cps 
at a four-to-one ratio. As can be seen 
from the curve, the IM distortion is 
1.32% at the rated output of 20 watts. 
Our own standard, as pointed out in 
the past, is to have a maximum of 1% 
IM distortion and, as can be noted, this 
unit does not quite meet this require- 
ment by a slight amount. 

The balance of the tests were not too 
unusual. 

Frequency Response: with both bass 
and treble tone controls adjusted to the 
electrical center (bass. 11:30 o'clock 
position; treble, 12:30 o'clock position) 
was ±.5 db from 30 to 15 kc., the limits 
of our test. 

Low Filter (Rumble filter): down 8.2 
db at 30 cps. 

High Filter: down 23.2 db at 15 kc. 
The filter tests were in reference to 
1000 cps and the limits of our tests 
were 30 cps to 15 kc. 

Bass Control: -18.2 db and +10 at 
30 cps. 

Treble Control: -13.5 db and +12 db 
at 15 kc. 

Sensitivity: for 20 watts output - 
tape, 4.0 mv., tuner and auxiliary, .174 
volt; magnetic phono input (mono and 
stereo), 4.6 mv. 

Tape Output: 2.23 volts is available 
for 1 volt input applied to the high gain 
circuits. 

Channel Separation: at 1000 cps, and 
with tuner input. With 1 volt into left 
channel, right channel output is -53 
db. With input to right channel, left 
channel output is -32.8 db. Although 
these figures are somewhat unusual in 
that greater separation is obtained in 
one direction than the other, both pro- 
vide more than enough separation for 
stereo operation. Actually these tests 
were made with the input circuits of 
the opposite channel open -circuited. 
Under normal operation, with both in- 
puts connected, the separation in either 
direction becomes more similar. 

This amplifier should provide no 
problem as far as instability is con- 
cerned. We found no tendency towards 
oscillation with either the output trans- 
former shorted with a .1-1(f. capacitor 
or when the secondary winding was 
completely open- circuited. 

Obviously from the tests made this is 
one of the best integrated amplifiers 
that we have checked in a long time 
and there is no doubt that it will pro- 
vide true high -fidelity performance. 
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Letters from Our Readers 
(Continued from Mtge 12) 

microns equal .0035 inch, 120 microns 
equal .0047 inch -sizable gaps! A 
micron is 39.37 times as large as a 
micro -inch. 

I can't emphasize too strongly that 
the use of the word "micron" in any 
other meaning than a millionth of a 
meter is incontrovertibly and incontes- 
tably incorrect and should not be tol- 
erated under any circumstances. All 
scientific work and measurements are 
based upon the metric system of which 
the micron is a part. Think what con- 
fusion can be wrought by the unthink- 
ing introduction of a new meaning for 
the word micron! 

PHILIP N. BRIDGES 
Rockville, Maryland 

There are not too mint/ manufactur- 
ers guilty of the above, but at least the 
distinction should be kept in mini). 
- Editors 

4 4 5 

IRRADIATION OF FOOD 
To the Editors: 

I am pleased to say that I have found 
the article "Preserving & Cooking Food 
with Electronics" by Walter Buchs- 
baum in your November issue quite 
informative and instructive. However. 
there seems to be some doubt as to 
possible harmful side effects created by 
irradiation. 

Could you, therefore, attempt to fur- 
ther clarify this matter as I am ex- 
tremely interested in its possibilities 
with regard to the ready-to-eat meats 
industry. 

C. COORCTI 

Secretary -Treasurer 
S. Coorsh & Sons Ltd. 
Montreal, Canada 

The U. S. Army Quartermaster has 
decided to postpone construction of the 
large radiation center in California. 
This is, at least in part. an economic 
more. It appears true that on some of 
the laboratory animals food deficiencies 
due to vitamin or other unbalance were 
found. It was not definitely established 
whether this was caused by the ir- 
radiated food or by a generally poor 
diet. Additional research will be need- 
ed with a closer control on all aspects 
before this method of foot) preserra- 
tion can be released to industry. No 
harmful effects of any kind were ever 
obserred on the human volunteers.- 
Editors. -30r- 
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"Line -Cord" Antennas 
I Continued frota page 41) 

CI is generally a few hundred micro - 
microfarads, and C: is larger. but small 
enough to impede 60 cycles -say about 
.05 Ff. Conscious of the need for elec- 
trical safety, most manufacturers have 
used units rated at 1000 volts or more 
for C, and C.. Since there is connection 
to only one side of the a.c. line. there 
is no complete circuit path even in the 
unlikely event of a short. 

Another type of unit (Fig. 2) is one 
that clamps to the line cord of the TV 
or FM set, rather than connecting to a 
wall outlet. In this variation, the line 
cord is run parallel to a metal plate 
that connects to one side of the antenna 
lead, but a thickness of plastic provides 
spacing between the two. This arrange- 
ment. although it looks less impressive 
than that in Fig. 1, generally performed 
better. Shock hazard with this well - 
insulated device is even less than with 
the type first described, being virtually 
non- existent. 

Either type of unit will definitely 
couple whatever signal is actually in- 
tercepted by house wiring, with reason- 
able efficiency, into the attached trans- 
mission line while being relatively in- 
sensitive to undesired phenomena on 
the a.c. line that are lower in frequency. 
An important question remains: How 
much signal is there in house wiring? 
It is not true, as some have stated, that 
its effectiveness is insignificant because 
it is shielded and grounded. Once we 
move a few feet from the physical 
ground point of the house -wiring sys- 
tem. We lose our low- impedance path in 
the v.h.f. band. Signals this high in fre- 
quency that reach cable shielding will 
be coupled quite well to the wiring in- 
side the shielding. 

The capture area of an antenna is 
some indication of its sensitivity. To 
this concept we owe the practice of 
counting the number of elements in an 
unknown array for an estimate of its 
probable performance. From this. a 
considerable maze of house wiring 
would appear to be most promising. 
Unfortunately, a good antenna system 
has quite a few other requirements, and 
power -line cabling falls short on these. 

A good antenna is seldom an acci- 
dent. The size. shape, orientation, and 
spacing of its various elements are 
carefully worked out. It is designed to 
match a specified impedance. It is faced 
in a given direction for optimum per- 
formance. Except by an occasional 
lucky accident, your wiring is likely to 
rate low in these important respects, 
although not zero. 

Thus, in general, the line -cord cou- 
plers will not give you performance 
that even approaches that of a moder- 
ately effective outdoor unit. Perform- 
ance is roughly comparable to that of 
an indoor rabbit -ear dipole, although 
there is appreciable variation depend- 
ing on the unknown quantity to which 
you are coupling. To a considerable ex- 
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FREE BOOKLET 
with 

FACTS & FIGURES 
You can be on the threshold of an 
entirely new income! One of the 
biggest booms nowadays is in 2- 
way mobile -radio communication. 
Every installation is practically a 
guaranteed income for some quali- 
fied serviceman. These stations 
must be kept on the air . . . must 
have FCC -required checks . and 
because they make money for their 
owners, they can afford to pay well 
for service. 
Lampkin Laboratories, Inc., has made 
a study of how other servicemen 
are making money in this business. 
Now they offer the results of this 
study to you - in this FREE book- let - so that you can increase your 
income thousands of dollars. Use the coupon today! 

Lampkin instruments are used by thousands of mobile -radie engineers! 

LAMPKIN 1P5 -B ERE ICCNtr 
METER, RANGE J.1 TO 175 ME AND 
UP. PRICE $260.00 NET. 

algaLAMPION 205 -A roi MODULA 
TION METER. RANGE 25 TO 500 
MC. PRICE í270.00 NET. 

MAIL COUPON TODAY » 
LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florido 
At no obligation to me, please send ¡; free booklet C Data on lompkin 
meters 
Nome 
Address 
City State 

PRICES IRE BORN HERE 

RAISED ELSEWHERE 

DIAL TELEPHONES 

r. S4,95 
LOW VOLTAGE TRANSFORMER 

r. S2.95 

RECORDING RLt,NNS 

50c 
SA 50 

530 00 

HEADSETS 

S3.50 

5rl 

CODE PRACTICE OSCILLATOR 

$7.50 
52 00 

6 VOLT WET CELL 
n T..II 2 At:IA 

1 

How.. \Work -li '. 

l':m..li Ito'. 

I in sl 

MID RANGE DRIVER 

RECORDING WIRE 

S2.50 

S6.95 

S5,00 
REVER' IRLE MOTOR 

i 
si t P. . 33.95 r. w . 

$0.48 Ea. 

See a r previous ad Por special surplus neme. ;II prices I'.),Ir. .. E.. l'11.1. r'rlil. order, add .7'. alraTe.r. al 
I 

, De p. PP all C.0.0. . t'ureha.srr 
.5.1.00 acrid fall 001 5,115. Iteras sol, ,,t to prior xI.. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Calif. 

Telephone HEmlock 1 -3106 

Fill in coupon for a FREE One Year Sub- 
striation to OLSON RADIO'S Fantastic Bargain 
Packed Catalog - Unheard of LO \ \'. LOW, 
WHOLESALE PRICES on Brand Name 
Speakers. (.hangers. Tubes, Tools. Hi -Fis, 
Stereo Amos. Tuners and thousands of other 
Elcaronic Bargains. 

NAME 

ADDRESS 

CITY ZONE STATE 

If you have a friend interested in elearuni,s 
send his name and address for a FREE sub. 
M.111/1100 also. 

OLSON RADIO 
CORPORATION 

605 5. Forge St. Akron 8, Ohio 
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CUT HOLES 
IN 1 -1/2 

MINUTES 
(OR LESS) 

ROUND 

with Greenlee 
Chassis Punches 

Many sizes ... quickly make smooth, 

accurate holes in metal, hard rubber, or 

plastics ... for sockets, plugs, controls, 

meters, panel lights, etc. Easy to use, 

simply turn with wrench. Write for 

Jiterdture. 

SQUARE 

w 
KEY 

r`cef 
{ t 

"If j 

GREENLEE TOOL CO. 
1782 Columbio Avenue 

Rnr4ford Illiania 

® 
GRERNLEE 

J11/ 

PANELS & CHASSIS 

for ELECTRONIC EQUIPMENT 

Precision sheet metal work to 
your specifications on all types 
of Panels and Chassis for the 
Electronics Industry. Large and 
small runs. Send drawings for 
quotations. 

Roebuck Corpo,ation 
1218 E. Madison Street Tampa, Florida 

Phone 2.1600 

ENGINEERING DEGREES 
E.E. Option Electronics or Power 

Civil. Mechanical. Physics. 
Also In Liberal Arts and 

Business Administration 
Accounting 

Earned through Home Study 
Pacific International 

College of Arts & Sciences 
Primarily a Carrespp,C nrr School 
Resident classes also available 

5719 -R Santa Monica Blvd., Hollywood 38, Calif. 

LOOK 
NO FURTHER ... IF YOU'RE 
UNHAPPY WITH "HI HI -FI 
PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 

KEY ELECTRONICS CO. 
120 -C Liberty St.. N. Y. 6. 
Phone Cloverdale 8 -4288 
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tent. then. you are taking pot luck. 
More specifically, you are not likely 

to do well with one of these units un- 
less signal availability in your area is 
good. and ghosts due to reflected sig- 
nals are not a problem. If you fall into 
this category, of course, more conven- 
tional indoor and outdoor antennas will 
also work. However, you may be able 
to avoid the periodic repair- and -re- 
placement requirements of the latter 
and the obvious appearance of the 
former. 

If you live in an apartment house or 
other building with a metal superstruc- 
ture, this metal is much more likely to 
screen out the desired signal than will 
any shielding or grounding associated 
with the power -line system. In fact, it 
was only in test situations in such loca- 
tions that coupling to the a.c. line pro- 
vided little improvement over reception 
obtained by simply running a few feet 
of transmission line, connected to the 
antenna input, along the floor. 

The couplers performed most reliably 
on the lower v.h.f. TV band and the 
lower portion of the FM band. At the 
top of the FM band and on high TV 
channels (7 and above), performance 
was much more critical: that is, slight 
changes in the position of the connect- 
ing transmission line produced notice- 
able changes in reception. With a sen- 
sitive FM tuner in a good location, the 
couplers are likely to give their best 
showing. In fact, many manufacturers 
of FM receivers have been using similar 
built -in line -cord antennas in their 
models for several years. Thus the prin- 
ciple of operation is scarcely "new and 
revolutionary." 

If good reception is obtained with one 
of these units on some desired trans- 
missions hut not all, some manipula- 
tion is possible. With the plug -in type, 
trying another wall outlet or plugging 
other appliances into the outlet it uses 
(adding "elements," in other words) 
can help. With the clamp -on type, mov- 
ing it to different positions along the 
line cold provided an unexpected flex- 
ibility of adjustment. 

Since there is no reliable way of pre- 
dicting whether a line -cord coupler will 
give satisfaction in any individual case, 
you should never buy one without a 
clear -cut money -back guarantee if you 
are not satisfied. Fortunately, the 
adapters are widely available on that 
basis. 

Another objection to the couplers is 
their cost, if one is to judge by the list 
prices (up to $6.00). However. these 
prices have been plunging rapidly and. 
since mark -ups appear rather high, 
large discounts are available. You can 
make up one of the units shown in Fig. 
1 for about a dollar, if you are so in- 
clined. If you don't want to bother. be 
your own judge of how much more than 
that you are willing to spend, with a 
suitable guarantee, for trying one out 
with no risk. If it gives satisfactory re- 
ception, you have yourself a bargain to 
the extent that you have saved the 
additional expense of a conventional in- 
door or outdoor antenna. -3Ó- 

Signal- Powered Compressor 
(Continued jroot page 56) 

The maximum audio input voltage. 
E, (max.), is found next. The d.c. volt- 
age across C is equal to the maximum 
current through CR_ times R. but the 
audio voltage applied to a half -wave 
rectifier is approximately 1.41 times 
the d.c. output of the rectifier, there- 
fore: 

El (aulx.)= 1.411E = 1.41X.0001' 
41,000 = 5.8 volts. 

E.,, which we have set graphically ai 
6 mv., along with the maximum audio 
input, and the diode impedance at that 
input, determines the value of the 
series resistor, R..: 

R. = Z EI (nu,x.I /Ea = (454 X 5.81 

.006 = 440,000 ohms. 
The value of C is based on the lowest 

audio frequency (F) to be used (as- 
suming a rapid attack time is desired t. 
For speech work F will be about 200 
cps: 

C = 20 /FR = 20/(200 X 41,0001 = 2.44 
pf. 

R, serves to limit the current 
through the rectifier, CR, and also re- 
duces the attack time. If we wish to 
limit the current through CR. to 5000 
pa.: 

R, = E, 1 Nu6r.l fi, m = 5.8,'.005 = 
1160 ohms. 

The attack time is simply R lC and 
release time RC, so the attack time is 

2.82 milliseconds and the release time 
is 1iu second. The attack time is some- 
what longer at low input, because of 
the higher resistance of CR,. 

Maximum loss. when R., is at least 
10Z , is the ratio of R.. to Zo, therefore: 

Maximum loss = R.. /Z = 970 or 
59.8 db. 

The calculated values of the com- 
ponents are still somewhat arbitrary. 
because they are based on a perfect 
reciprocal impedance -to- current curve 
for the compressor diode. However. 
they provide good approximations. The 
curve of Fig. 3 is the output -input 
characteristics of the circuit of Fig. 2. 

with the following values: RA= 470,000 
ohms; R. = 1200 ohms; R = 47,000 
ohms, and C = 2 of. These are stock 
values approximating the calculated 
values. The circuit's frequency re- 
sponse is shown in Fig. 4. 

Applications 
There would seem to 1w many appli- 

cations for this circuit because it is 
entirely powered by applied audio and. 
as a direct result, can be made ver' 
compact. Where it is desired to incor- 
porate this compressor into a trans- 
mitter or other piece of equipment, the 
loss sustained by it can he recovered by 
a pair of triodes or transistors. One 
particular application is in the record- 
ing of communications broadcasts 
where the compressor can be driven 
from a 500 -ohm receiver output trans- 
former. The compressor output is 
about right, then, for a high -impedance 
microphone input on a magnetic tape 
recorder. 
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The primary considerations in apply- 
ing this circuit are the input and out- 
put impedances. The input should be 
from a source of less than 15,000 ohms. 
and the output should work into some- 
thing in excess of 50,000 ohms. This is 
easily done when the compressor is fol- 
lowed by a tube, but is a little mort 
difficult with a transistor. However, a 
resistor of at least 47,000 ohms be- 
tween the compressor output and the 
following stage will permit transistor 
operation. -3á- 

ONE -TRANSISTOR 
BROADCAST RECEIVER 

By HERB COHEN 
General Transistor Corp. 

THIS simple, sensitive AM broadcast 
receiver has several unique features. 

The sensitivity of the basic superregener- 
alive circuit is greatly enhanced by the 
construction of the coil which allow.. us 
to do away with an external antenna. 
The feedback loop is from a tap on the 
tuning coil to the emitter through the 
.1 µf. capac' This gives us our baac 
oscillator circuit. The quench frequency 
is produced by the .1 s f. capacitor and 
the internal I ped resistance of the 
emitter circuit. The 2500-ohm pot is 
used to control the snsitivity by vary- 
ing the quench frequency as well as the 
feedback current. The base current is 
limited by a 100,000 -ohm resistor and 
is .huntetl by a .005 µf. capa Nitieh 
insures that the base is grounded for a.c. 

The construction of the coil is r- 
esting in that we tap well down for both 
the emitter and the collector. This allows 
us to have a very high impedance with- 
out loading. In addition, the coil is loaded on a 14" diameter plastic form 
and a 1,4" x 4" ferrite rod is inside the 
coil form. This insures that the coil it- self is not wound directly on the ferrite rod. This drastically reduces the shunt capacity of the coil and provides an enor s "Q" coupled with a tapping 
down of the collector which makes it u11l1leessary to use an external antenna in the city. 

The battery is a 1.5 -volt pcnlile cell and the unit draws about 1,4 ma. The car- 
pi is either a high -impedance mag- ntic or a 10004o- 20.000 oliin matching transformer into an inexpensive crystal phone. The transistor itself is a GT76011 with an alpha cut -off of 3 roc. It is priced at approximately $1.50. 

Circuit diagram for the one -transistor b.c. receiver. Note that the 90 -turn coil should be tapped at the 10th turn from the bottom for emitter and 20th turn for collector. 

OuTPUi 
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We'd like to send you these 
important new books for a 
7 -day free trial examination 
CITIZENS RADIO by Leo G. Sands 
Here is the first complete book on Citizens Radio Operation. Ever 
since the initial use of 2 -way radiotelephone by police departments, 
this field has been growing in importance and application. Now, with 
more than a million vehicles equipped for its use, Citizens Radio is a 
major phase of the electronics field. This important new volume cov- 
ers every aspect of the field -its history, rules, and everything about 
how it works -in seven big chapters with one hundred major sections. 
You'll learn exactly what Citizens Radio is, its applications, what 
equipment you need, the full story on receiver circuits and transmit- 
ters, antennas, installation. and maintenance, full FCC rulings, how 
to apply for licenses, etc. Many illustrations. 54.95 

COMPUTERS AND HOW THEY WORK 1 

by James D. Fahnestock 
Here is a fact -filled exciting guidebook to the wonderworld of elec- 
tronic computers, with more than I I0 illustrations and easy -to- follow 
tables in 10 big chapters. Step by step, you'll see and understand 
the workings of many types of computing machines. This important 
new book illustrates the basic principles of computers in methods 
that require no knowledge of electronics. You'll learn all about com- 
puter memories, flip -flops and the binary counting system. You'll 
learn the mathematical language of computers where 1 -i 1 n IO. 
Other chapters show you how computers use tubes and transistors to 
make complex logical decisions in thousandths of a second. COM- 
PUTERS AND How THEY WORK is must reading for career minded 
students and for electronics pros who want a more complete knowl- 
edge of this field. $4.95 

THE ELECTRONIC EXPERIMENTER'S 
MANUAL by David A. Findlay 
With a few dollars worth of basic tools, and this hook to guide 
you, you can explore the magic of electronics experimentation 
more completely than ever before. In a few short hours, you'll 
start your first project. You'll learn about every component used 
in experimentation, every tool, its function and why it is used. 
There are 8 big sections, each covering a specific phase of con 
struction. There is a giant section of projects you can build, test 
equipment you'll construct and use in your future work. THE 
ELECTRONIC EXPERIMENTER'S MANUAL Will give you the pro- 
fessional know -how you must have no matter what phase of 
electronics is your specialty. 84.95 

7 -DAY FREE EXAMINATION 
When your books arrive, read and enjoy their diversity of contents, their thoroughness 
of coverage. Then after seven days examination, if you decide that they are not every- 
thing you want, send them back and receive a complete refund of the purchase price. 

USE THIS CERTIFICATE FOR 7-DAY FREE EXAMINATION 

ELECTRONICS BOOK SERVICE A Division of the Ziff -Davis Publishing Co. 434 South Wabash Avenue, Chicago 5, ill. 
Please send me copies of CITIZENS RADIO and bill me at only $4.95 a copy plus a few cents postage. 
Please send me copies of COMPUTERS AND HOW THEY WORK. and bill me at only $4.95 a copy plus a few cents postage. 
Please send me copies of THE ELECTRONICS EXPERIMENTER'S MANUAL. and bill me at only $4.95 a copy plus a few cents postage. 
If I don't agree that this is one of the best electronics investments I've ever made, t may return the book(s) within seven days and get a full refund. 
$ enclosed (SAVE MONEY! Enclose payment with your order and we'll pay the postage.) 

Name 

Address 
City Zone State 

EW360 
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ENGINEERING 
HOME STUDY COURSES 

Courses written by world 
authorities in all branches of 
engineering and science and 
proved successful by thous- 
ands of our graduates. One 
hour each day in your spare 
time will start you off to higher 
pay, security and prestige. 
Personalized instruction 
methods ensure rapid pro- 
gress. Fill in the coupon and 
indicate the course of interest. 
We will send you a complete 
outline of the course and a 
booklet describing the Institute 
and our advanced teaching 
methods. 

RADIO 
ELECTRONICS 
TELEVISION 
CIRCUIT 

MATHEMATICS 
ELECTRICAL ENG. 
TELEPHONY 
CIVIL ENG. 
SURVEYING 
ARCHITECTURE 
FORESTRY 
MINING 
STRUCTURAL 
MECHANICAL ENG. 
INDUSTRIAL ENG. 

F. MANAGEMENT 
REFRIGERATION 
DRAFTING 
PLASTICS 
AERONAUTICAL 

ENG. 
HIGH SCHOOL 
CHEMICAL 
MATHEMATICS 
JOURNAUSM 
ACCOUNTING 

MAIL THIS COUPON TODAY 

CANADIAN INSTITUTE OF SCIENCE B TECHNOLOGY LIMITED is 
745 Century Bldg., 412, 5th St. N.W., Wash., D.C 

NAME 

ADDRESS 

CITY STATE 

COURSE OF INTEREST 

Canadians: Send to C.I.S.T., 745 Garden Bldg , 

263 Adelaide St. West, Toronto, Ontario. 

C. I. S. T. 
C.E.I. CITIZEN'S BAND 

Two -Way Transceiver Kits Complete - 
Low Priced 

No examination required for use of this equipment. 
Made from parts of finest quality. 
Meets F.C.C. Requirements. 
Two models to choose from. Both now available 
in KIT FORM. 
Kits are complete, including Cabinet, Pre. punched 
Chassis, Power Transformer, all components. Mike, 
Crystal, Easy to follow instructions and schematic. 
F.C.C. form 505 furnished with each order. 

SPECIFICATIONS 
Both models have Superheterodyne Receiver with 
RF Stage. One micro volt sensitivity, over two 
watts Audio Transmitter 5 Watts of RF, 100% AM 
Modulated. 40 to 80 Ohms Antenna Output. Power 
Transformer operates on 6VDC, 12VDC and 117VAC. 
All units can be operated as base or mobile. 

tit 
CUSTOM DISPATCHER 

Has noise limiter and adjustable squelch. Crystal 
controlled Receiver and Transmitter. 69.95 In Kit 

MODEL 1000 DK 
Has Tuneable Receiver. Receives all 22 channels 
and 10 meter band. Has fixed squelch and noise 
limiter. 59.95 In Kit 

NEW FROM C.E.I. 
1000 -D -6 Kit. 6 Meter Transceiver. Same speci- 
fications at 1000 -D. 58.95 Complete less crystal 
All units complete. 15 °.., deposit required with all 
C.O.D. orders or send cash and take 2 °. discount. 
F.O.B. Chickasha. Prompt shipment. 

CHICKASHA ELECTRONICS, Inc. 
Chickasha. Oklahoma 

What's el jr101E1 

New in Radio 
NEW CB TRANSCEIVER 

Lafayette Radio, 165 -08 Liberty Ave., 
Jamaica 33. N. Y. has just introduced a 
new superheterodyne CB transceiver. 
the HE -15. 

Completely wired and tested, the new 
transceiver meets all FCC rquirements 

and features five crystal -controlled 
transmitting channels operating at a 
maximum legal plate power input of 5 
\vat t s. 

The superheterodyne receiver is tun- 
able over the 22- channel band with 3 
watts audio output. Controls include a 
three-posit ion funct ion switch ( t rans- 
mit, receive. and transmit with spring 
return), planetary vernier tuning. and 
squelch noise limiter control. All coils 
are ferrite tuned. 

The output impedance matches 52- 
and 72 -ohm antennas and has an ATn- 
phenol-type coaxial connector for oper- 
ating into a dipole. ground plane, or rod 
antenna. Also provided is an input jack 
for crystal or ceramic microphone plus 
power receptacle in the rear for a.c. 
line or 6- or 12 -volt external power sup- 
ply for mobile operation. 

The HE -15 comes complete with one 
transmitting crystal and high -output 
crystal microphone with push -to -talk 
two- position slide switch. Additional 
crystals are available. The chip -proof 
cabinet measures 10'.(" x 5's" x 

POWER SUPPLY 
Poker Sources, Inc.. Burlington. 

Mass. is now marketing a fully tran- 
sistorized power supply which is in- 
tended for general purpose applica- 
tions. 

Designed to provide a stable. regu- 

lated source of 125 -150 volts d.c.. the 
Model PS4018 has a load current range 

of 0 -1.5 amp.. operating from a nominal 
input of 105 -125 volts a.c. Output varies 
less than + 0.2 volt for line changes of 

10 volts, with load held constant. In 
addition, the supply is regulated so that 
there is less than 0.2 volt change in the 
output for load changes from zero to 
full rated current. 

A monitoring meter is provided on 
the front panel which reads the voltage 
drop across one regulator transistor. A 
selector switch provides for readings of 
output voltage and current as well. The 
ripple and noise figure for the unit is 
less than 2 mv. r.m.s. Efficiency of the 
supply is 65 per -cent at full -rated load. 

Detailed information and specifica- 
tions may be obtained from the manu- 
facturer. 

THREE "TROL AID" PACKAGES 
Cprenitonics Inc.. 122 Montgomery. 

Brooklyn, N. Y. is now offering its 
"Trol Aid" in three different packages. 
The product is a non -toxic volume con- 
trol and contact cleaner used in servic- 
ing radio and TV receivers as well as 
other electronic equipment. 

For bench use by service technicians. 
the product is packaged in an eight- 

. 

ANN% 

ounce aerosol can. With this size con- 
tainer the company provides a free wall 
mount and spray aid. A three -ounce 
can, known as the "caddy size," is also 
available in aerosol form. 

For those who prefer a compact con- 
tainer, the cleaner -lubricant is also be- 
ing packaged in a two -ounce bottle 
with an unbreakable applicator. 

TV RECEIVING TUBES 
Sylraniu Electronic Tubes. Empori- 

um. Pa. has announced five new tubes 
for use in television receivers. 

The Type 10DR7 is a T6'§ double 
triode with high -mu section for vertical 
deflection oscillator application and a 
low -mu section for use as a vertical 
deflection amplifier. It is a 9.7 volt, 600 
ma. version of the 6DR7. 

The 10EG7 is a T9 double triode for 
series -string television with a medium - 
mu section designed for vertical deflec- 
tion oscillator use and a low -mu section 
for vertical deflection amplification. 

Types 6GN8 and 8GN8 both incor- 
porate a high -mu triode and a sharp 
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cut -off pentode in one T6' envelope. 
The triode section is designed for volt- 
age amplifier or sync separator service. 
The pentode section, designed for video 
amplifier service, features a controlled 
knee characteristics. 

The Type 12BZ6 is a T5'í; semi - 
remote cut -off pentode for use as an 
automatic- gain -controlled amplifier. It 
is a 12.6 volt, 150 ma. version of the 
6BZ6. 

FREQUENCY CHECKER 
Lampkin Laboratories, Inc, Braden- 

ton. Florida is now marketing a low - 
cost system for 
measuring the 
frequencies of 
mobile transmit - 
ters to the FCC 
split -channel tol- 
erance of .0005' 
(above 50 mc. I. 

The new sys- 
tem is called the 
"PPM Package" 
and consists of 
the company's micrometer frequency 
meter and a modified Measurements 
Corporation Model 111 crystal calibra- 
tor. When used in conjunction with a 
WWV receiver, transmitter frequency 
checks can be made to an accuracy of 
better than one part per million 
(.00014 1. 

The crystal calibrator has been modi- 
fied by Lampkin to include a 312" dial 
which tunes the crystal and is cali- 
brated in parts -per -million with a 
range from +25 ppm to -25 ppm. The 
crystal calibrator produces harmonics 
spaced 250 kc. apart up to 500 mc. and 
beyond. The output frequency of the 
meter mixes with the 250 -kc. harmon- 
ics and creates a new side frequency 
which can be located on any transmit- 
ter channel. 

The unit is available either as a 
"package" or the individual instru- 
ments may be purchased separately. 
Write the company for full details and 
a data sheet. 

LOW -WATTAGE IRON 
M. M. Newman Corporation, 79 Clif- 

ton Ave., Marblehead, Mass. is now of- 
fering its "Precision" miniature solder- 
ing iron for applications requiring low 
wattage and light weight. 

The new iron measures just 6'2 
inches long and operates on 110 -115 

volts without a transformer. The unit 
weighs 1 ounce. Complete with new 
safety handle that stays cool and with- 
stands contact with other hot soldering 
irons without melting or charring, the 
March. 1960 

All Tubes Individualy Boxed 
UNCONDITIONALLY 

GUARANTEEt 
FOR ONE TEA 

SEND FOR F TEE Cun1PL LTE TUBE 
LIST & ORDER BLAME YOUR INQUIRY WILL PUT YOU 

ON OUR M INC 
LIST1l 

GIFT OFFER 
0EF'.610.1.1. fuhr will by buRVld 
FIDE will: ally $16.110 o ,r s 
Order Accompanying this ad. 

EICO TUBE TESTER 

n lt 1 

aI'u1 
I' It I 

It I t 
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tt r Rit = !:.IC TF- 
11 I I 1.1' I' III 'I. wk.: 

534.95 I'. 1.. e 1 

41111 I 0 le, ,.I. - 

1 & Ill F'1 , ní,,,11=1 Ì. 
that we dllrlêute. 

Semiconductors for in,. mediate delitery. 
1N34 .49 211633.75 1538 .95 251308 INGO .34 2.75 
1566 .49 2143294 
1N824 40.00 

1.00 2N484 
111253 1.73 .25 3N532 1N256 30.00 19.95 21633 15295.30 1.35 íN604 C1í134.00 460 CR223.50 1N1096 CK709 

9.00 16.50 

Special Pu pose trans. 
tubes for roed a .hip. 
082 .70 m807 1.00 2446 .75 8114 3.25 2021 .65 813 9.25 2E26 2.50 833 2X2 .75 0.00 58GY 86661.00 

1.00 2050 .85 
12 1 46 60 .2675 

12.25 FG27 8.50 5879 1.10 HY691.75 6146 3.85 

Heavy Duty Solder 
Gun Kit. 1:13 wand 
gun . . . dual spot- light 

Iefi111bb11nflly. 

Wu., 
u 1an'1de INCL.: 

brush, & d; t,. 

tu t.in ñl 
tier wire 

,1eí1 old 
Ú11Ì 4' y 54.99der. 

14J. 

3 fur 314.29 

New Price Schedule of Television 

PICTURE TUBES 
PICTURE GUARANTEED FOR ONE (11 YEAR 

168 .11.95 200P5 .15.75 
1674 .11.95 20114 .17.75 

21Á0P4.18.75 
214M4 18.75 
2144 .21.25 
2147.4 .19.25 
21AUP4 .19.25 
214VP4 .19.25 
21AWP4 18.75 
21E4 .17.25 
21FP4 .19.25 
21MP4 .21.25 
21WP .17.25 
21XP4 .18.75 21Yµ .18.75 

SDP. .. 
í045P4. 
1094 . 7.95 
12L4 .10.75 

.11.75 
14CP4 .11.95 
1413P4 .13.25 

.14.25 
164.4 .16.45 
16CP4 .12.49 
16DP4 .11.99 
16EP. .15.99 
16GP. .15.99 
1631P4 .12.49 
16114 .11.95 16L4 .11.95 

. 16.75 
174VP4 .15.75 
17E114 .13.25 
17CP4 .17.25 
17G4 .17.95 
17HP4 .16.49 

. 16.49 
17LP4 .17.45 
17134 .13.25 

.16.49 

. 16.49 
177P .16.9 
1984 .18.25 20C 15 75 

I All I'illnr,1 Tí114\11 
81 

require 
Tu, 

All 
I. 

ne 

:., adl : 

t1 

additional $5 I' Allot N T1iu 1Ì . 
Ito 

l'.lr , 1.h depn w IN, 1 .. ......, 

Ipruré.lipóras 'h1AlPdyriLLi.. 
011 

11,1l1dly fron 
Ilveh,. The Ì''s t'nnlumnl nd aga nnii.. 

amrio.oY. J. - Price Mum i 
1 

.I. 

FIBER FUSE 
CLIPS... Ise ea. 

12 f,,r 51.65 
l'll1.l'.I I I I 

RCA CHEATER 
CORDS.. 39c ea. 

6 for 51.95 
l'It1:I'.\ 111 

Complete Outdoor 
All 

Conical 'hAntenna Local or Oinl,, 
Ine I. 5.111].: arli- 

n1 

, 

. 

'I ci :1111111. nn. 
t '. wall 

f 
,rat 

od 8 .land I;Il. ,1 '. Sir :1111i olka 1 

.1,- 1415.5) 99 

Sw1neType 

Antenna 
shipped 

l'. e Paid . ;." f; 
n ...witch 

f,. ft 1 l'n.o 11F' \'111' 
dor . 

I lminvliat. .d.Ì1v 9I PAT , 111,Y 
FOU, Harrison. ..1. ,. 52.49. 

New and Had to Get 
Types. Prompt Del'y 
1DN5 
1030T/153 .70 
2075 .so 
34F4 ..1.02 
µDEB .55 dots .59 
Sc118 .... 59 
6518 64 
600á 

. 59 sexe .... 64 

SCXB . .gp 
11CY7 .. .74 12EK6 

17ÓX.GT.. :só 
50E55 .. .39 Send anPrmx. 
iu;fiedc.c... re 

Obsolete & seldom und 
tubes. Save now. 
1A8 .93 747 .2 
1CSGT.57 754 .44 
IC7G .19 703 .1 
IFS .39 798 .7 
1H40 .39 7C5 . 
11.46 .66 7FB .77 
ILE. .69 7117 .51 
11.1.1,1 .66 717 .52 
ILNS .66 7V7 .82 
3LF4 .46 7Y4 .35 
574 59 7Z4 
647 .59 12AS0T40 
6467'40 1211707 

5 

6A07GT60 1207GT40 
60 .48 

64570 12547.57 
1.50 1447 .43 

606 .59 156 .36 
6F5GT.44 14137 .52 

657 .89 3545 .48 
65117Y.50 35Y4 .35 

6US7 5 3 
39 44 .39 

G 
40 45 .55 4 SORS .48 

XXI. 7 50X6 .53 
746 47 56 .48 
748 .6 714 .65 

Receiving Tube Specials 
65N7GT a A II 1,í.1.f ,1 524.50 l''(S If lull 544.50 
6W4GT 

1 v'ts 1.f no 518.95 
11.1.1 f lug 534.95 12AÚ7 A A 
Lots of no 524.95 
I nl.uf 11111 547.95 °AUG & a 
11,1.1 f Sn 51895 
Lot. 1 f 1,11 534.95 

60116 & A 
I "I' (f S11 522.95 
1%n. 1 f 111,1 541.95 Fri, 1,,..1:11:0 

PICTURE 
TUBE BRIGHT- 
ENER 99c 'h. to e 51.39 
AUTO VIBRATORS 

f Volt 4 Prima 
Cuiveroll ...51.59 

12 colt' Prong 
12 Volt I Prong - - vtalllf,rd ....51.99 

NEW LIBERAL TERMS: No minimum urdir. Prec pa,tage on all Iaba & parts or- der. n,,r *3.1111 ill l'. T.. \., . \1'11. & 'l'errilorie:. ''l drnu.il 70'kí Irre ,.II 1'1111.. l'Iraso fneile pprolibl:ne pastas' , t alladian and tore iaht .Idlllln'I, t will he rl'- lhled.:\II l'i,1ure tube. amt madras. anlellnax -1d need Ftll: i ;, 1.r ,on. Nrw .ferset'. 

Tubes listed may be 
fhcc 

e 

tory se ands or 
used tuns and are 
clearly 

TELTRON ELECTRIC CO. 
428 Harrison Ave. Harrison, N. J. Phone HUmboldt 4 -9848 

Dept. 
W-3 

ALWAYS' INSIS 
ON PROVED 

BRAND NAMES 
Ask By Name For 

GENUINE 
.. O - - OISE" 

PRODUCTS 

BEWARE OF 
CHEAP 

SUBSTITUTES 

NO NOISE 

TUNER-TONIC 
W th PERMA FILM 

Eco 
o ' 

a late. 
does lat. 
Cl..ans, lubricates, 
stores all tuner, u ,. 
eluding wafer type. 
Non- toxic. non unflan,. mable 

. 

Use for TV. rad.o and 
FM. 

6 Oz. 

Aerosol Can 

$325 
NET to 

Servicemen 

NO NOISE 
VOLUME CONTROL 

and 
CONTACT RESTORER 

Cleans Protr.l 
Lubricates 

Not a Carbon Tel 501514 
Or 
tle Spray 

100 5225 
NET to NET to 

Srrv,cem, n Serv.cu n, 1 

NOW AVAILABLE 

FREE 
AT YOUR JOBBERS 

5" PLASTIC 
EXTENDER 

With Push 

Button 
Assembly 

For 

Pin-Point 
Application, 

Does Not 

Cause 

Shorts 

ELECTRONIC CHEMICAL CORP. 813 CDmmunip.w Aven e Jersey eilt' 4, N. 1 
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1110 H1-1111,. 
51ti 5:V¡:'. 

...., 

"I once took a JENSEN 
NEEDLE out of his paw." 

Spec,ia.Q 0lyirch, 25¢ 

Hear these 

authentic recordings 

of dramatic events 

from 

"The Amazing World of 
Short Wave Listening" 
narrated by Alex Dieter, Radio TV "Mon on the Go'' 

President's voice from outer space! 

Actual capture of a desperate criminal! 
Radio amateur at Little America! 
Ships at sea ... aircraft in action! 

S -107 
receiver 

$ 94.95 

4 short wave bands plus stand- 
ard broadcast. Phono and headset 
jocks, built -in speaker. 

halliaafters 
DEPT. 20, CHICAGO 11, ILL 

Gentlemen : Please rush by return mail mv re- 

cording. "The Amazing World of Short Wace 

Listening" I enclose 250 

NAME-- - 
ADDRESS 

CITY STATE 

144 

iron has a 50- megohm insulation be- 

tween element and tip, making it suit- 
able for use around semiconductors. 

Heat -up time is about 45 seconds and 
the sealed element maintains constant 
temperature at approximately 626 de- 
grees. Both operator and component 
are protected by an ultra -flexible. 
three -wire cord that allows for ground- 
ing the instrument. 

For complete information, a data 
sheet, and price write Department 
IR -26 of the company. 

HEATHKIT TUBE TESTER 
Heu th Coin pan II, Benton I(arbor, 

Michigan has added a low -cost mutual 
conductance tube tester to its line of 
service equipment in kit form. 

The Model TT -1 provides quick and 
accurate testing of transconductance 

\I e r O Q 
r09®I ®s.r 
7tr x-!_' ° T/ ® 

® - 

o o Gc0 ' t.l 

and grid current in multi -element tubes 
and will also check diodes and recti- 
fiers. voltage regulators, low -power 
thyratrons. and electron -eye tubes. Mu- 
tual conductance values are read on an 
illuminated dial from 0 to 24,000 mhos. 
The meter will indicate down to as low 
as ? c µa. on grid current tests. A built - 
in variable d.c. power supply provides 
direct- reading voltage indications on 
voltage regulator tube tests. 

Other features of the new unit in- 
clude an illuminated meter, a "constant 
tension" illuminated dial chart with 
thumbwheel drive at each side, re- 
movable line cords, 110 -volt a.c. outlet, 
and blank socket on the panel for fu- 
ture tube types. 

"TRANSIST -O- CHECK" 
The Components Division of Tran- 

sistor Specialties. Inc., Terminal Drive. 
Plainview. New York is now offering a 

quirements for the simple and rapid 
testing of low- and medium -power 
transistors. the instrument checks the 
most significant transistor character- 
istics: d.c. beta. /. " ". and I,,,,, as well as 
the existence of collector -to -base and 
collector -to- emitter shorts. 

Completely self- contained, the unit 
operates from an internal, easily re- 
placed six -volt battery and incorpo- 
rates a wide -view 50 microampere 
meter for direct reading of current 
values. All functions are controlled by 
only two switches. 

The unit measures 7?.'," x 4?á" x 4'iá" 
and weighs less than 2 pounds. Bulletin 
101 carrying complete specifications on 
this unit is obtainable from the manu- 
facturer on request. 

low -cost, portable battery -powered 
transistor tester as the Model 902 
"Transist -O- Check." 

Designed to meet laboratory, produc- 
tion, incoming inspection, and shop re- 

TV SERVICE TABLES 
Easy -Up, Inc.. 1006 State Street, Ra- 

cine, Wisconsin is offering a new line of 
portable tables which are designed 
specifically for TV servicing applica- 
t ions. 

The units are priced so that each set 
can remain on its own table until the 
service job has been completed. In addi- 
tion, the table can function as an order - 
filling cart for assembling service parts 
or customers' orders. The basic unit is 
30" high with a 24" x 24" x aá" top. 
Other sizes and shapes are available on 
special order. 

A data sheet on these new tables is 

available on request. 

CERAMIC CATHODE SUPPORT 
Sylraniu. Electronic Tubes. Seneca 

Falls, N. Y. has announced the develop- 
ment of a new design in TV picture 
tube construction which is said to pro- 
vide brighter and sharper pictures with 
minimum warm -up time. 

Known as the "Sylvania Cloverleaf," 
the new design features a unique ce- 
ramic cathode support which doubles 
the responsiveness of picture tubes 
while reducing the number of tube fail- 
ures due to loss in heat conduction, ac- 
cording to the company. 

The new design, by reducing the 
cathode support area, improves the 
over -all efficiency and life of the tube. 
It contacts the cathode in an area only 
half as large as conventional supports 
and permits the cathode to reach op- 
erating temperatures in a minimum 
period of time. 

TRANSISTORIZED CONVERTERS 
Cornell- Dubilier Electric Corpora- 

tion, South Plainfield, N. J. is now 
offering two new "Transipower" tran- 
sistorized converters for use in portable 
and mobile transmitters, receivers, and 
transmit ter /receivers. 

The Model 12TP12 is a transmitter 
power supply which converts 10.5 to 
14.5 volts d.c. (12.6 volts d.c. nominal 
input) to 500 volts d.c. at 240 ma. (120 
watts) output, or 500 volts d.c. at 150 

ma. and 250 volts d.c. at 100 ma. 
Ratings are based on 50',: duty cycle. 
The unit measures 5U" x 4' i" x 3" and 
weighs 1% pounds, with space provided 
for the internal mounting of a control 
relay. 

ELECTRONICS WORLD 

G 
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11 METER CITIZENS BAND 
CRYSTAL CONTROLLED 

CONVERTERS 
Factory Built or 

Kit Form 

Get the sensitivity 
and the selectivity 
that you need on the 
I I meter citizens 
band by connecting 
this converter be- 
tween the antenna 
and your broadcast 
ba tiri receiver. 

Suitable for Home 
or Auto 

Complete with power cable. tubes, crystal, and plugs. Requires 120 VIC 4u I:. ma. 
Model 11M6 -6 Volt $27.95 
Model 11M12 -12 Volt $27.95 
Model 11MK -6 or 12 Volt KIT $20.95 

CRYSTAL ELECTRONICS 
COMPANY 

1421 East Harper Avenue 
Boa 585 

Lenoir. North Carolina 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

For use with 
12 V. Transistor type 

car radios - 
26.50 MC. 

$24.50 
Can be self installed in seconds. Other models for 10S -162 MC available. Also complete line of conventional powered converters, tuners and receivers. 
A practical converter for surer- Z' 
gency use with powered home 

Mor 

auto sets. Tuneable over 12 
C. 26 -50 MC or $ 13xGC 108 -174 MC 

Also available crystal con- trolled up to 54 MC. . $18.95 
ORDER TODAY OR WRITE FOR LITERATURE 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 

The Battery That's Used in 
Guided Missiles Now Released 

as Government Surplus 
For Photography, Aircraft, Models, 
Searchlights, Radios, etc. s 

/95 
ea. 

I Postpaid 
Sintered -plate Nickel- Cadmium alkaline Storage batteries designed for NINE Missile and now surplus e too design lchange. A lifetimes battery with known imit of service lover 000 recharges o test without loss of capacity). Other fea- tures: Virtually , eeeecible, compact A lightweight. withstands heavy sock and vibration. Plat voltage ell during dis- charge retains charge year v re, high discharge rate up to 50 amps 

more. 
this cell, no corrosive fume. to harm clothing 

oraeequip 
equipment. spill-proof construction. 
witoany position. indefinite stor- ut deterioratmn. per tes <emperalures -60 F to .2OO' F. Earn 

. NII is approx. 6 ampere hour capacity. omial voltage per 
l 

1.2 volt,. 6 V. battery requires ells.) Cell size 6" 
t 

2.. W. a' T. Wt. 6 at. ea. Uses Potassium- Mydro.ide (00óp Ire - trotyte. Negligible loss during lifetime 
Add only distilled water year. A fraction of f Government cost. 

a 

Used Test Cells 51,95 ea. Postpaid Brand New Cells 2.96 ea. Postpaid 24 V. Battery 120 cells) in metal case used 540.00 New 560.00. 
All veils guaranteed to your satisfart ion 

or 
money refunded (less postage). Plastic bate slight 

r ,d2 cracks-repaired 
oea hir 

ne 

ecá 
ESSE RADIO COMPANY Dept. 15 

42 W. South Street Indianapolis 25, Indiana 

k 
8AR64 /N TV 

NUNTI T 
SERVICEMEN! 

Write tor SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY - 3619 TROGST KANSAS CITY, MO. 

March, 1960 

The Model 12TP3 is a receiver power' 
supply which converts 10.5 to 14.5 volts 
d.c. to 300 volts d.c. at 100 ma. or 300 
volts d.c. at 70 ma. and 150 volts d.c. 
at 60 ma. Ratings are based on con- 

tinuous duty. This unit measures 57 /N" x 
3sa" x 1' -r" and weighs áá pound. Both 
units are circuit -protected against 
transients and overloads. 

TWO -SET TY COUPLER 
Cluinnel Master Corp. of Ellenville, 

N. Y. is now marketing a new version 
of its "Matchmaker" two -set TV cou- 
pler featuring a completely re- designed 
plastic case and a unique concept in 
coupler packaging. 

The Model No. 0036 is housed in a 
compact Dylene case. The coupler fea- 
tures new insulation -piercing terminals 
which eliminate wire stripping, wire 
winding, and terminal lugs. The cir- 
cuit features interlocked coil forms 
which assure permanent installation as 
the coil forms cannot shift, slide, or 
loosen. 

According to the company, the unit 
meets all five requirements of an 
efficient coupler: minimum insertion 
loss, absolute signal isolation, perfect 
impedance matching, perfect imped- 
ance isolation, and equal division of 
the signal. The unit comes complete 
with installation hardware.. 

PHOTO O 4 It 1:111r1's 
Page Credit 
38, 39 (bottom). 40. 130 

Western Electric Co., Inc. 
42, 43 Bell Telephone Laboratories 
46 (fop left) Packard -Bell 
46 (fop right) Andrea Radio Coro. 
46 (bottom), 55 (bottom) 

Westinghouse Electric Coro. 
47, 54 (bottom), 55 (fop). 68, 69 

General Electric Co. 
48, 49 Walsco Electronics 
54 (fop) Aerovox Coro. 
54 (center) Raytheon Co. 
55 (center) The Martin Co. 
70, 72 Frank Frattali 
88 U S Army Photos 
114 (fop) Electro- Voice. Inc. 
114 (bottom) Audio Empire 
116 Fairchild Recording Co. 

I'll show you 

how to make 

real money during 

the boom in FM 
Comeback of F -M Radio ran 
mean plenty al extra money it 
you're in business non' or plan 
to Atari lull or part -time repair 
shop. lien'''. how to get the 
expert h ' -how you /teed to 
malt in: 

Fan Quick -Way" F -M Manual \use 
Read.- in 3rí1 Edition - Newly Res ised. (omplelrl. RPM rifle., and Up.to- Date. tall- 
est Circuitry -, C ponenls3 Servicing Dula 
and Methods. 

Na I'. Tian , reports F -\I radio has -bounced 
back with vibrant life" ... that over 500 

F -M stations are already trans Bitting or being 
rushed to completion. 

You can easily tap this new solace of serv- 
icing profits, says noted radio -'l'\' authority \liltml lover, because you already ba2r flit 
skills you need. It's just a matter of applying 
them to F -31's different circuitry and compo- 
nents. His new 3rd Edition of F -.11 Sittrplitild 
shows you exactly how to do that -for it's 
complete "course" in everything you need 
know about what goes on in an F -\I receiver .r 
transmitter. and how to fix it fast. 

Covers A -M /F -M Receivers, Hi -Fi 
Tuners, Mobile and Fixed -Base Units! 
Von start right out with as clear. easy -to. 

understand explanation of how P -31 differs front 
A -\l. Then. section by section. with big illustra- 
tions guiding you. Kiser explains what each 
component does ... phase modulation . . .:Ill - 
tennas . . . tuners . . . H. P. oscillator, 
amplifiers . limiters . . receiver alignment. 

Scares of simplified servicing procedures are 
laid out for you step -by -step. (Ivor 300 typical 
problems enable you to check your new knowl- 
edge and methods as you master the 16 informa. 
lion- tilled chapters. Soon you're really to tackle 
our P -\1 repair. 

Practice with Book 
To prose how profitable 

F -.1/ Simplified can be for 
you. we'll send it 10 days 
FRI ?I:. 'Fry its methods on 
next F -\1 job that comes 
in. li you're not over - 
whrinled with its practical 
dollars- and -cents value, just 
return it. No obligation 
Mail coupon for free -es- 
.ntiination copy todaq b: 

D. Van Nosfrand Com- 
pany, Inc., Dept. 373, 
Princeton, N. J. (Estab- 
lished 1848) 

10 Days Free! 

31 

SEND NO MONEY I -- 
D. Von Nosfrand Company. Inc., Dept. 373 
Princeton, N. J. 
On Canada: 25 Ho-:mger Rd.. T o .. . . - 
ri:e sightly higher.) 

\l aid u 
F 
Ma ILr u y tint Edition of I<i:, r'. l' tl 

l'LI Ita1 far 'ERE/: examination. It I rind 
I rill pile the 111111.k. easy m a nd of 

h1,..N1 i1,..N1 

I ' 
up. I'll nnru within 1101 I'll pap $2.511 ¡loom olu small dell, ere 
ad r' di per moduli) tor 

. 

2 Ih..i pap lutht nJl. 

1plra.e 1'11lNT, 

Zone ....wan 
SAVE: F:m4'pe x7.50 wall ,et Wm :tint tt l lal all ,hipping ¡let,. Ill d:.1' i ti.. L.i, l: 

145 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


BARRY's BUYS for March 
I.nuu Watt Isolation Transformer. l'ri'. 

b. \.II 11'l's II'. V.\c luu a1. 
Iw 1 \Ial 

1/1. 
.\ml^t\IIS47.00. 

RA-38 High Voltage Power Supply. lu: 115 S 

1 l'l'F Lilpd.. phae1. 11111 I],ouu \Ul' 
\u.V-. Unit ene. Ierl r:,hinrl. t Ipllgr 

. I-turiinn.. WeightL _ 1111I Ìh.. 39Ö0. 

.,.., \t,rovolter Model 18C. 71 Io I7r1 \h- I 

ltr1n11: 41111 A 11100 l'li. Ilnl: 11 I. 
11,. r. front 117 \.\1 SILOS 

. t v. rovolter. Ihe9. r:.. 
11 he.1 seps. 11111 

P \I.I.I '11111 CES. tillerai, - . 
. 

line. 611 l'I'.c. $49.95 itflh bol ruer hm b1...k. 

Measurements Model 78 FM Stand'd Sig. Gen. I- 
n11g ": Hr 111:1 51e.. \Imllll'll: 41,11 sud S2III l'l'S. 

1 Io InuK: 3lfenu111t.. ap1rair. Inini I IT \'Al' 
11 

lu Ian /'I'S I. $79.95 Ina bunk. 
Supreme AF /RF Signal Generator _561. $39.91. 
Silicon Rectifier --III: 1311 V. Ilyll l ant Slit. 7 

..1 h I111 for $7.001. 
E.E. Type DP2 Precision Direct -Current Millis. l' 
n.l..r . 11111 51\' fil' \Urrored , 

11111 cabo t1 E. Ir 
549.50. 

Plat. T ranslormer 117 VAC rN 60 CI., Inl. 
I V.Se t 11111 31a. Oil till. d. 

Iight: 1118 ro,. 570.00. 
HewlettPackard Model 6238 SH F Test S.I 
.nnlfl1011. Uric. hunk .s ralibraliop iheel. 

TS- 15A /AP Gauss Meter ( Flugmeter). \I.. 
Sm III :Ir111I gall.. 1:5e11111 ,uhdit i.ni 
.ÍIII l'n.l il lierne., x H" x 111'; s 

Il , $99.00. 
IH Amn. Variable Transformer el 

C 4111I lint c..ha::e 
io- tltn.. 1.H IN 

$18.00. 
c o,n. Il. Dli.l r -03 Ceramic Capacitor. 

h I I 11 tt \lud el.-e Ii, ,all il 
512.50. 
Andrews Reducer Model .11703. It. 
And -dollar 1,.15 cable Io standard 
$4.95.11 l' Round Microammeter. Il fo 24 micm:mil,. ii. 

I trig. ¡origan. \Indri Inn -\\. Spert:U 
Hay Moga- Marker, Sr. $27.50. 
UHF Transmitter. Near l'i bufer hault. rio 

-i It I.1 ii 
I 

ouler.. l'.. Inn I. 11. ud11 -IluHlc 
'1, trey 1: u I III lrinlle. Süi l" y 1' ti II ". ,. 

tl -uui. i. c1111.. Neu. Benuliful rig. Complet. 
lulln., unirons. and ro-o. $19.95. 
Battery frl o 

Above %mtr 
\\'aFurlai.Iru. II 34.95. ami 

Hi -Fi Special. Western Electric 3008 Audio -Output 
Tubes. $5.50 each. 
Mallory Inductuner. Unused. Eseelleul l'IIF front - 

end tuner .nitalde for l'\", F51. Ilolorl'ouan'1 
Itr.url n 

i 
$2.95. 

tit'A R. mole TV Control. For pier lire an.1 
and !moly 

IIrlier 
111'.\ T \' 

Ibi mur filly desicne.l fr. 1'1111 

rai. $13.95 lgllh 2e page u 

Il 
ual. 

u n Play- nnouncer with Speaker. lay- I r.ip, ir v1 ud 1 r a.aip. lun -rd, ape' 
S.SI'$37.50. 

1: -lt Radio Noise Field- Strength Mtr. SV/ 
o IsE b1 211 SIC .i. to 11111.Itnn 
51h19.00. 

Wovemaster 1140 -A Grdl Me b1 121111 Ne.I 
S69.95. 
General Radio 8348 Electronic Frequency Meter. 
575.110. 
LM Frequency Meier 1121 io w 1 nil (U'i . $75.00. n 

G.R. VTVM Type 726.A 13 .raie,. $90.00. 
pelas Rack Panel. n' x 1:I". Rr :nu it nl 1 nmlt'I 

90c ...eh. 
Dummy Load. Delus 2 KW nuit f roi Nous TI-; 

Sida , 'inn. :nlprng. 1 I Arlin, 
Will Inaiit, 'al 11111111 iu.Vr.la nrr lof IHai'1. 

$37.50. 
I.oq Closed Circuit TV Camera. l irarel teoe. Write 

:nil. Altnn.c. $700.00. ,111 

Hi Pwr %mfr Special. Complote Niort. l'I' 
.c 11' -s. $490.00. 
Hickok 547 Tube Testers. ( :nod, u -cd I.nl.Iit tali. 

$55- on. 
SPBI CalhodeRay Tubes -55.95. 
TCS Noise Limiter Kits l'otl.ph n Stilb iu -Irul tine.. 
19c. 

General Electric Oil Capacitor. .1 SIll 1,1 ::.nun \"Ur 
$1.00. 
Dual Capacftor Special. 2 Mid r 1.000 VDC: also 
lì Mid 1 800 VDC. $1.50. 
TU6 -B Tuning Units. Chock full of M'enta variable 
rapacitors 4, other useful parts. $2.95. 
BC -458A Command Transmitter i1 i4i I'Inn, r. data. 
$4.95. 
Command Transmitter 4 to 5.3 Mc Range or 5.3 to 
7 Mc Range. nand c u.lilinn. Spe It' rugs. $4.95 eo. 
HS -30 Headsets with Headband 4. Impedance Match- 
ing %fmr. \\'ark on hi /ln 11111od. $1.59. 
Sonotone Rechargeable Battery Cartridge. Model 
FC -2. $7.95. 
T17 -B Microphone. Grand nui in sitleol i t - pkg.'. 
$4.95. 
General Radio VTVM Type 726 -A. $90.00. 
RCA TV Sweep Oscillator Model WR-94B 112 (h.ut 
nef. , l'unir Io ;rood iouditillu. Ittsuir n-1 fir -- . \- 

$19.95. 
Tubes. Tubes. Tubes. Largest Diversified Stock in 
Country. Free Price Lists on Tubes. Semiconductors 
and Diodes. Write. 
Coming Out Soon 1960 Green Sheet Catalog. Chock 
Full of Specials on Electronic Equipment. Comp. 
nents. Transformers. Etc. Send 25c Today! 
Industrial Inquiries Invited. Special Export Dept. 
All Prices F.O.B. NYC. Specify method of ship. 

gment if you hase preference. All mde to nr111 Imd 
uaranteed for rosi of mdse only. 

Barry Electronics Corp. Dept. EW -3 

512 Broadway, NYC 12, NY 
Walket 5-7000 
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An Odd "Tube" Problem 
(Continued front page 64) 

handle tubes. During a busy day. one 
technician can handle fifty tubes. or 
even more. If he fails to charge for 
only three of them. because of the 
reasons we've already covered. in the 
course of a week- and that's only 
about 1 per-cent--then 150 -odd tubes 
have jumped the fence in a year. 

"Remember, this is for one man only. 
Also remember that we haven't covered 
all the ways in which tubes can vanish. 
Sometimes, in the customer's home. a 

tube is accidentally burned out on a 
tester. for example. Filament voltage 
may be set for 50 volts and the 6SN7 
being checked !lares like a flash bulb. 
The technician feels it isn't fair to 
charge the customer for such a mis- 
take. And then there's petty theft. I'm 
not saying it happens here, but a small 
percentage of tubes in many shops find 
themselves emitting electrons in the 
sets of the technician's friends or 
neighbors. Am I getting home ?" Mr. 
Tish smiled. 

"On all channels," Ray murmured 
thoughtfully. "But, according to the 
way you figure, we should be short at 
least seven hundred tubes." 

"Wow! We've got a surplus!" Super- 
Sonic exclaimed with a grin. 

"As for remedying the situation." 
Ray queried, obviously relieved at this 
convincing accounting that avoided un- 
pleasantness, "Do you have an an 
swer ?" 

Mr. Tish took a small pencil out of 
his shirt pocket, jotted a few tube num- 
hers on the back of an old repair tag. 
and then said: "This answer is so 
simple I feel funny about being the one 
to mention it. However, every time a 
technician takes a tube from the shelf 

regardless of how he intends to use it 
on the job- he should mark it down on 
the back of the repair ticket. When the 
job is finished and ready for billing. he 
should check the reverse side of the 
tag and charge accordingly for tubes 
replaced. This procedure will make 
sure that none are overlooked. It will 
also remind him to take out temporary 
substitutions that might otherwise be 
left in the set without charge. Com- 
plicated? No. Yet it takes care of the 
single factor that accounts for most of 
the tubes that show up missing on an 
inventory. As for the other losses, like 
burn -outs and breakage, figure a nor- 
mal overhead charge of about three 
per -cent and allow that much leeway 
on inventory loss. That should be 
enough." 

"I always allow for some loss," Ray 
replied cheerfully. 

ME. Tish gave him a knowing nod. 
"One important rule to remember, 
then." he concluded, raising the red tip 
of his pencil in front of Super- Sonic's 
wondering gaze. "Always write the 
tube numbers down with a red pencil. 
It's a 'tip' that might just keep you 
front getting a colored reputation." 

-30- 

SURPLUS 
SILICON RECTIFIERS 

1,41446 .750 amp. 100 volts .65 

1N1447 .750 amp. 200 volts .75 

1N1448 .750 amp. 300 volts .85 

1N1449 .750 amp. 400 volts 1.00 

1N1551 1 amp. 100 volts .80 

1N1552 1 amp. 200 volts .95 

1N1553 1 amp. 300 volts 1.10 

1N1554 1 amp. 400 volts 1.25 

1N1450 5 amp. 100 volts 1.00 

1N1451 5 amp. 200 volts 1.25 

1N1453 5 amp. 400 volts 2.00 

1N05K7 25 amp. 50 volts 2.50 

1N1454 25 amp. 100 volts 3.00 

1N1455 25 amp. 200 volts 3.50 

1N1456 25 amp. 300 volts 4.00 

1N1457 25 amp. 400 volts 4.50 

1N05M7 35 amp. 50 volts 3.00 

1N1458 35 amp. 100 volts 3.50 

1N1459 35 amp. 200 volts 4.00 

1N1460 35 amp. 300 volts 4.50 

1111461 35 amp. 400 volts 5.00 

1N05R7 75 amp. 50 volts 9.00 

1N1466 75 amp. 100 volts 10.00 

1N1467 75 amp. 200 volts 11.00 

1N1468 75 amp. 300 volts 12.50 

1N1469 75 amp. 400 volts 14.00 

NO C.O.D. s. REMIT FULL AMOUNT WITH ORDER. 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8. Calif. 

c keme man. 
s in Intnote tionalnMO 

and 

cade' Commumeate IU operator' around 
the globe. I. earn t home quickly through 
lamons Candler System. Usea by C^Tt 
operators. Qualify for mn or 

rcial License. 'rite for FREE ROOK. 

CANDLER 
N1 

CO.. 
Sox 9226. Deno 20. Cobs. U.S.A. 

BEST IN HI -FI VALUES! 
NO 

DELAY 
SERVICE 

audi,fn 

All orders rushed to 
in factory -sealed cartons. 

Write for free catalog. 

25.W Oxford Road 

Massapequa, New York 

ENGINEERING 
Prepare for lnn- B.S. DEGREE 
umneu Upar 

IN 27 MONTHS tunitro of the 
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gram ,1 Moth to U.E. degree :t0 11.... If l il degree :In 
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INDIANA TECHNICAL COLLEGE 
930 E. Washington Blvd., Fort Wayne 2. Indiana 
l'Hase 

F IN e m free MONTHS 
information on 

. 

N.S. ENGINEERING e 
al 

Electronics O 
Aeranaa Geai 

Civil O Mechanical O Electrical 
E. DEGREE IN 36 MO. in: 
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ELECTRONICS MARKET PLACE 

RATE: 60e per word. Minimum 10 w rd.. May issue 

RADIO ENGINEERING 

& INSTRUCTION 

ELECTRONICS! Associate degree -29 months. Tech- 
nicians, field engineers, specialists in communica- 
tions, missiles, computers, radar, automation. Start 
September, February. Valparaiso Technical Institute, 
Dept. N, Valparaiso. Indiana. 

ENGINEERING and Art Degrees earned through home 
study. Electronics, Electrical. Mechanical, Civil, 
Physics, Business Administration, Liberal Arts, Ac- 
counting. When writing, specify course desired. Pa- 
cific International College of Arts & Sciences, primarily 
a correspondence school. Resident classes also car- 
ried. 5719 -C Santa Monica Boulevard, Hollywood 38, 
California. 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah. Alabama. 
SPOT TV Troubles in minutes instead of hours. Repair 
all makes and models without theory. Unique simpli- 
fied system. Not a book. Industry approved -used by 
professionals to save time -make money. 3 years in 
development. Write for Free literature. Dept. EW, 
National Technical Research Labs., 1118 W. Hadley 
St., Whittier, Calif. 
POLICE Calls from car radio. Transistorized converter 
enables you to hear 25 -54 megacycle police, citizens. 
amateur signals on any car radio. Simple installation 
requires no internal connections. State frequency. 
$16.95. Free information. Robin Radio, 13229 Red 
Fern, Dallas 30, Texas. 

HIGHLY Effective Review for FCC Phone Exams. Very 
inexpensive. Free literature. Write "Electronics In- 
struction," Box 10634, Jackson 9, Miss. 

FOR SALE 

RADIO and television tubes, brand new, 1st quality. 
original box name brands only. 60'; off list. Edison 
Tube Co., 335 Main St., Metuchen, N. J. 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672 -RN. Hartford 1. Conn. 
TELEVISION Sets $9.95, plus shipping. Jones TV, Sanatoga, Pa. 

RADIO & TV Tubes at Manufacturer's Prices! 100% Guaranteed! Brand New! No re- brands or pulls! United Radio, Box 1000, Newark. N. J. 

TELEVISION & Radio Tubes, Parts and Supplies Guar- anteed. Hi- Quality Tube Co., Inc.. 284 Lafayette St., Rahway, New Jersey. 

GOVERNMENT sells: Surplus Electronics; Test Equip- ment; Oscilloscopes; Transceivers; Jeeps; Boats; Air - crafts; Misc. -Send for U. S. Depot Directory & Pro- cedure $1.00 -"Government Surplus Sales," Box 425 -RT, Nanuet, N. Y. 

AUTO Radio Distributor Selling Servicing Becker Blau - punkt, FM -AM. other European, American Sets. Save 30% + Square Electronics, 150-60 Northern Blvd., Flushing, N. Y. 

TUBES -Television, Radio. Top Name Brands, Original Manufacturers Boxes, 1st quality, Fully guaranteed, terrific discounts. Write to Teletube Supply Co., 159 Western Promenade, Cranston, Rhode Island. 
HI -FI cabinets direct from factory at large savings; also good deals on custom components. Send 10C for info. Daily Mfg. Co., Rockwell, N. C. 
REMITTANCE enclosed. Advise of any adjustment. Control Box (unused) C- 173411C -4 with connector - $2.25. Control Box (used) CBY 23243 -$.75. Cutler - Hammer Toggle Switch (removed- unused equip.) -8825K2. DPDT -2 for $.50. Connector. AN -3106- 22.14S (unused). 19 connection-$.85. Mating Re- ceptacle (pulled- unused equip.) AN- 3102- 22 -14P- $.45. Cable Clamp -$.20. Unused Relays; SPST (N.0.) 5,000 ohm, 20 VDC, Adj. Spacing -$.69. 6 PDT, 26 VDC, Sealed- $1.35. Midget Telephone Relay (re- moved- unused equip.) DPDT. 28 VDC $.69 --1 or 2 lb. Shock Mounts -$.12 ea., 4 for $.35. Special; 100 ft. #14 Stranded, I Conductor. Shielded Hook -up Wire - $1.10. See Jan. Issue for other items. Free Catalog. No C.O.D. Excess postage refunded, F.O.B. E. K. O'Connor, Box 71, Round Lake, N. Y. 

March, 1960 

closes March 10th. Send order and remittance to ELECTRONICS WORLD. One Park Ave., N. Y. C. 16. N. Y. 
GOVERNMENT Surplus Receivers, Transmitters. Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog 10C. 
Meshna, Malden 48, Mass. 

TUBES Radio and Television, Below manufacturers 
cost -Send for free price list- Orders shipped same 
day received. Standard Tube Distributors 6810 Post 
Road, North Kingstown, Rhode Island. 
RESISTORS. One tenth of one per cent tolerance. 
For null bridges. calibrating meters. etc. Limited. 
Send for list. Imperial Mfg. Co., Box 26248 -B, Los 
Angeles 26, California. 

WANTED 

CASH For Used Short -Wave Ham Receivers, Transmit- 
ters & Accessories. Treger W9IVJ, 2023 N. Harlem 
Ave., Chicago 35. Tuxedo 9-6429. 
CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting. special purpose, receiving, 
TV types, magnetrons. Klystrons, broadcast, etc. Also 
want military & commercial lab test and communica- 
tions gear. We swap too, for tubes or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone. Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5 -7000. 
WANTED- BC -603D Receivers. New unused only. State 
Quantity and price. T. J. Capogrossi, 1011 No. Cayuga 
St., Ithaca, New York. 

WANTED: Tubes -Special Purpose and Receiving. Top 
prices for Klystrons, Power Tubes, Thyratrons. T. V. 
and receiving Tubes. Tubes must be unused. Also 
laboratory grade test equipment such as manufactured 
by HP and GR and AN UPM prefix. V & H RADIO & 
ELECTRONICS, 2053 Venice Blvd., Los Angeles 6, 
California. 

WANTED: Tubes -Special Purpose and receiving. Top 
prices for Klystrons, Power Tubes, Thyratrons, T. V. 
and Receiving Tubes. Tubes must be unused. Also 
laboratory grade test equipment such as manufactured 
by HP and GR and AN UPM prefix. V & H Radio & 
Electronics, 2053 Venice Blvd., Los Angeles 6, Cali- 
fornia. 

WANTED: Brochures and other information on building 
Electronic Organs at home. J. H. Knox, 2507 Cross 
Country Road, Fairborn, Ohio. 

TAPE & RECORDERS 

TAPE Recorders, HI -FI Components. Sleep Learning 
Kits. Tapes. Unusual Values. Free Catalog. Dressner, 
69 -02R 174 St., Flushing 65, N. Y. 

RECORDERS. Stereo Tapes, HI -Fi Components, Tre- 
mendous Values, Catalog, Efsco, 270 -E Concord, West 
Hempstead, N. Y. 

AMPEX, Concertone, Magnecord, Prestok, Bogen, 
Tandberg, Pentron, Sherwood, Rek -O -Nut Scott. Shure, 
Dynakit, others, Trades. Boynton Studio, Dept. RT, 
10 Pennsylvania Ave., Tuckahoe, N. Y. 

RENT Stereo Tapes-over 900 different -all major 
labels -free catalog. Stereo -Parti, 1608 -L Centinela 
Ave., Inglewood 3, California. 

UNUSUAL Budget Values. Tape Recorders, tapes and 
Hi -Fi components. Send for package quotations and free catalogue. Budget Hi -Fi Distributors, 83 -06 Vietor Ave., Elmhurst, N. Y. 

HIGH- FIDELITY 

INDUCTORS for Crossover Networks 118 types in 
stock. Send for brochure. C & M Coils 3016 Holmes 
Avenue N. W. Huntsville, Ala. 

HI -FI lowest prices, guaranteed -new- Factory Boxed - shipped immediately from West -Recorders. Tuners. Amplifiers, Speakers, etc.- Everything! Send your re- quirements. Free recommendations. Avalon Box 8513, Los Angeles 8. Calif. 

PRICES? The Best! Factory -sealed Hi -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 

DISGUSTED with "Hi" HI -FI Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
CLoverdale 8-4288. 

RECORDERS. Hi -Fi. Free Wholesale Catalogue. Car - 
ston 125 -R East 88, NYC 28. 

HI -FI- LOWEST Wholesale Prices. All brands, Com- 
ponents, Kits -Factory boxed- new -guaranteed. Am- 
plifiers, Tuners, Speakers, Turntables. Pickups, etc.! 
Your order shipped immediately from West! Free Catalog- Advice. Avalon Electronics, Crenshaw, Box 
8513, Los Angeles 8, Calif. 

MUSIC 

SONGS into Dollars! Share $33 million dollars yearly for New Songwriters, Songpoets. Any subject, songs 
composed, Published, promoted by largest firm. In- 
formation, appraisal Free. Send Nordyke Music Pub- 
lishers, 6000 Sunset, Hollywood 283, California. 

BUSINESS OPPORTUNITIES 

RADIO parts stores & Hi -Fi Salons! Someone "borrow- ing" your personal copy of Electronics World each 
month? You ought to be taking advantage of Elec- tronics World convenient re -sale plan. Sell copies in 
your store . performs a good service for your cus- 
tomers . . . with no risk involved. For details, write: 
Direct Sales Department, Electronics World, One Park 
Avenue. New York 16, New York. 

MISCELLANEOUS 

DIAL remote control unit. Operates various equipment. 
Also dial for automatic answer -on function. Simple, 
cheap to build. Plans $3.00. Gerry Miller Electronics, 
Maquoketa, Iowa. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS. NOT NECESSARILY 
ELECTRONIC. BUT OF WIDE GENERAL INTEREST. 

BUSINESS OPPORTUNITIES 

EARN Extra money selling advertising 3ook matches. 
free Samples furnished. Matchcorp, Dept. MD -30, 
Chicago 32. III. 

MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Partic- 
ulars free. National, 81 -DG, Knickerbocker Station, 
New York. 

WANT a good overseas or stateside jo3 with higher 
pay ? ?? Transportation paid. Men -Women- Free in- 
formation. Employment headquarters, 73 Wall Street, 
Dept. R -6, New York 5. 

OVERSEAS Employment. American Firms and United 
States Government. Comprehensive job information 
$2.00. Foreign Opportunities, Box 172. Columbus 16, 
Ohio. 
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STAMPS & COINS 

.0, iValue 
sale. 

$3.00. 
Bargain 

$2.00, High Packet Wr te today, oday you'll be 

pleased. Persile 436 N. Y. Ave., Brooklyn 25, N. Y. 

GIGANTIC Collection Free! Includes triangles, early 

United States, animals, commemoratives, British Col- 

onies, high value pictorials, etc. Complete collection 
plus big illustrated magazine all Dr e. Send 

5C for postage. Gray Stamp Company, 
Canada. 

_ _ _ 

_ 
THREE Brilliant uncirculated Mexican Silver Dollars, 

$1.00. Universal Services, Box 675, San Antonio 6 -S3, 

Texas. 

MISCELLANEOUS 

WINEMAKING; Beer, Ale Brew ing," Illustrated. 
$2.00. Eaton Books, Box 1242 -TC, Santa Rosa, Cali - 

fornia. 

BIZARRE Fashions! Ilustrated Catalogue. Renee, Box 

2804 -P, Hollywood 28, Calif. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

OPTICAL - Science - Math Bargains - Request Free 

Giant Catalog "CJ" -128 pages -Astronomical Tele- 

scopes, Microscopes, Lenses, Binoculars. Kits, Parts. 
Amazing war surplus bargains. Edmund Scientific Co., 

Barrington. New Jersey. 

INDEX 4.d.)te/teelée/ziot 
OF 

MARCH 
1960 

SEND 

ELECTRONICS WORLD 

EVERY MONTH 

ELECTRONIC w 

. 

name 

address 

city zone state 

Check one: 
2 years for $12 2 years for $9 

1 year for $5 

In the U. S., its possessions, 
and Canada 

Payment enclosed Bill me 
Foreign rates: Pan American Union 

countries, add .50 per year; all 
other foreign countries, add $1.00 
per year. 

Mail to: 

ELECTRONICS WORLD 
Dept. EW 360 

434 S. Wabash Ave. Chicago 5, III. 
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... the world's most complete 

line of VOMs for every purpose! 

839 -N 
CAS[ 

Model 639 -N Case $9.50. Handsome. 
black cowhide leather. Center -cover flaps snap 
back for full view of scales and complete access 
to instrument without removal from case. 

Model Pt. T- 225 -A -33 Tester Stand 
$0.50. Metal. holds tester in approximately 
45' angle; facilitates easy reading. 

Probe for High Voltage Testing 
$14.50. For models 630, 630-A. 630 -PL. 630- 
APL, and 631. Completely insulated polystyrene; 
guard -type handle. It V.." long; 48" hi- voltage 
wire lead with banana plug at tester end. Avail- 
able in 0-12.000 AC or DC volts, and 0- 30.000 
AC or DC volts. 

Model 630 -T $54.50. Specially designed 
for telephone maintenance. 2% accuracy on DC. 
Fused protected circuit protects resistors and 
meter in ohms ranges. Special neck strap holds 
instrument. freeing both hands. Banana jack 
connectors eliminate all shock hazard. Com 
pletely insulated case protects from ground. 

Model 666 -R Pocket VOM $29.50. 
Hand size, ideal for electrical maintenance. With 
recessed range knob it fils easily into case. AC 
rectifier pre -calibrated unit for easy replacement. 
Banana jacks at panel top prevent leads falling 
over meter dial. Single king-size selector switch 
minimizes incorrect settings. burnouts. 20 ranges. 
Molded case streamlined, fully insulated. 

Model 666 -HH Pocket VOM $27.50. 
Compact, hand -size: 3" meter integral with 
panel, adjusted to 400 microamperes at 250 
millivolts. Only 3 jacks necessary for all ranges. 
19 ranges. 

Model 625 -NA $54.50. Dual sensitivity 
for extra ranges; large mirror scale for super 
readability. 3 -color meter scale 5" long. 6" in- 
strument. 0 -50 microamp. AC volts at 10,000 
0/V for checking many audio and high imped 

ance AC circuits usually requiring VTVM. 38 
ranges. Molded insulated case. 

Interior View showing advanced engineering 
features of all Triplett VOMs. Molded mounting 
for resistors and shunts allows direct cor,nec- 
tions without cabling. Eliminates shorts. Longer 
life. 

Model 630 $44.50. Popular, streamlined; 
long meter scales for easy reading. Outstanding 
linear ohm scale; low reading .1 ohm. high 100 
megs. Single king -size selector -switch minimizes 
incorrect settings, burnouts. High sensitivity: 
20.000 ohms per volt DC; 5,000 AC. Molded. 
fully insulated case. 

Model 630 -A $54.50. Laboratory type; 
% resistors for greater accuracy. Long mir- 

rored scale eliminates parallax. Banana jacks. 
low resistance connections, high flux magnet 
increases ruggedness. Single king -size selector 
switch minimizes incorrect settings, burnouts. 
Molded fully insulated case. 

Model 630 -PL $44.50. Instant- vision, 
wider spread scales; streamlined case; hand- 
some modern design. Unbreakable window. 
Outstanding linear ohm scale: low reading .1 
ohm: high to 100 megs. Single king -size selector 
switch minimizes incorrect settings, burnouts. 
5 to 500,000 cps frequency response in AC 
measurements. DC Polarity Reversing switch. 
High sensitivity: 5,000 ohms per volt AC; 20,000 
ohms per volt DC. 

Model 10 Clamp -On Adapter $14.50. 
Checks line loads with model 310 (can also be 
usei with 6 other models). Instant. accurate, 
sale. No circuit breaking or work interruption. 
Easy range switching Available in 6 AC Ammeter 
ranges: 0.6.12.30.60- 120-300. Clips around 
single wi'e to read AC. Amperes direct. Use with 
adapter 101 to instantly divide 2- conductor 
cords. Molded case fully insulated, black plastic 
with engraved white markings. 

Model 630 -APL $54.50. Laboratory type 
with Ye% resistors, more accurate movement. 
Long mirrored scales eliminate parallax. Un 
breakable window. Single king-size switch mini- 
mizes inczrrect settings. burnouts. 5 to 500,000 
cps frequency response in AC measurements. 
DC Polarity Reversing switch High sensitivity: 
5000 ohms per volt AC; 20.000 ohms per volt 
DC. Molded case fully insulated. 

Model 630 -NA $74.50. Super Deluxe 
with 70 ranges nearly double conventional 
types. Frequency compensated from 35 cps to 
20 kc. Temperature compensated. Accurate 
within Iii% full scale reading on DC. Large 
open front meter easy to read. Unbreakable 
wrnd)w. Mirrored scale. Meter protection against 
overloads. Molded fully insulated case. 

Model 631 Combination VOM and 
VTVM $64.50. Two fu idamenta units at 
the price of a single Lester. Tie No. 1 us-rumenl 
for all electronic men. Battery operation assures 
VTVM stability and lo tg life. Sensibvty PLUS. 
1.2 volt (VTVM) range is equal to more than nine 
million ohms per volt. Large easy to read meter 
with unbreakable face Sigle king -size. ;elector 
switch minimizes incorrect settings. i.rnouts. 
Molded case fully insu aced. 

Model 310 $34.50. The only complete 
miniature VOM with 2),000 ohms per v311 and 
selector range switch. Self -shielded against 
strong magnetic held. Puggec. high toreee, bar 
ring instrument. Unbreakable plast c meter 
window. Converts to common probe --rees one 
hand -by fitting interciangeable test prod into 
top. Standard sensitivity 20.500 ohms per volt 
DC, and 5,000 ohms per volt AC. Accuracy 3% 
DC. Molded fully insulated case. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 
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Straight facts 
on 
replacement 
picture tubes... 

RCA Monogram 
is second only to 
RCA Silverama 
1 MONOGRAM is RCA's economy line of brand -name replacement picture 

tubes -equal in performance to any so- called "first -quality" picture -tube 

lines that also contain used materials. 

2. RCA Monogram is surpassed only by the guaranteed all -new RCA Silverama 

-the picture tube that commands premium price and profits. 

3. Only RCA, of the three largest -selling brands of replacement TV picture 

tubes, offers you this double line for two distinct sales needs : RCA Monogram 

for the budget-minded ...and premium RCA Silverama for those customers 

who demand the very best. 

4 Most important, there are big new profit possibilities for dealers on the 

Monogram Picture Tube line. Get the exciting facts from your 

RCA distributor today ! 

® e Silreroma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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