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Prepare Now For The Higher Rewards 
The Electronics Age Offers You 

There is an immediate and grow- 
ing need for trained technicians 
in Industrial -Military Electron- 
ics, Radio -TV Servicing and 
Communications. Better than 
average jobs with high pay, in- 
teresting work, bright futures 
await you in the fast growing 
industry of the 1960's. Join thou- 
sands of NRI graduates now 
benefiting from career oppor- 
tunities in this Electronic Age. 
Training Equipment Included 

a11- < <. 

yG 

NRI "learn by practice" training is 
the time -proved way to higher earn- 
ings and advancement. Except for 
FCC License course, all NRI courses 
include-at no extra cost-special 
training equipment to give shop and 
laboratory experience in your own 
home. Equipment is yours to keep. 
Makes NRI training come to life in 
an easy -to -grasp, interesting manner. 

JOB COUNSELORS RECOMMEND 

Today, a career in any branch of 
Electronics offers unlimited opportu- 
nity. Job Counselors advise, "For an 
interesting career, get into Electron. 
ics." The National Association of 
Manufacturers says: "There is no 
more interesting and challenging oc- 
::upation in American industry." 
NRI can provide the training-right 
in your own home and in your spare 
time. No need to go away to school. 
There are no special requirements of 
previous Electronic experience, or ed- 
ucation in particular subjects. Mail 
postage -free card now. Read about 
Electronics opportunities, about NRI 
courses, about NRI trial plan. 

£1T ED SC Mail postage -free card. 4P 
yDD 

National Radio Institute, 
Washington 16, D. C. 
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Industrial ELECTRONICS 
The NRI course in Electronics - 
Principles, Practices, Mainte- 
nance prepares you for a career 
as an Electronic Technician in 
industry, business, government, 
the military. Computers, teleme- 
try, automation, missiles, rockets \ ,_ 1 

all employ the same basic Elec- 
tronic principles ... and that is ' 
what this NRI course stresses - - 
with illustrated lessons, special 
training equipment. 

Commercial FCC LICENSE 
You must have an FCC License 
if you want to operate or service 
transmitting equipment used in 
TV and Radio Broadcasting, 
aviation, marine, microwave, fac- 
simile or mobile communica- 
tions. Even a service Technician 
needs an FCC License today to 
work on C -Band Radio equip- 
ment. From Simple Circuits to 
Broadcast Operation, this new 
NRI course trains you quickly 
to take Government exams. 

TV -Radio COMMUNICATIONS 
In NRI's Communications course 
you get actual experience as NRI 
trains you for your choice of 
Communications fields. Commer- 
cial methods and techniques of 
Radio -TV Broadcasting; tele- 
type; facsimile; microwave; ra- 
dar; mobile and marine radio; 
navigation devices; multiplexing 
are some of the subjects covered. 
You work with special training 
equipment. 
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Radio and TV SERVICING 
NRI's time -tested course in Serv- 
icing not only trains you to fix 
radios, TV sets, hi-fi, etc., but 
also shows you how to earn spare - 
time money starting soon after 
enrolling. Fast growth in num- 
ber of sets means money -making 
opportunities for you in your 
own spare -time or full-time busi- 
ness, or working for someone 
else. Special training equipment 
at no extra cost. Mail postcard. 
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WHERE 
YOU TRAIN 

IS AS 
IMPORTANT AS 

YOUR DECISION 
TO TRAIN 

_ ° eAIN " ' 

NRI is America's oldest, largest 
home -study Electronics, Radio-Televisirn 
school. NRI teaches only by home -study. 
The interests ar.d efforts of our carefully - 
selected staff are devoted exclusively to 
this method of training. For nearly SO 

years NRI has maintained the confiderce 
and respect of students, graduates, a_td 
the Electronics Industry for constan:ly 
providing the 'jest possible home -study 
training, at a cost most anyone can affo:d. 
For the completa NRI story, mail the po<t- 
age-free card at the left. This could be tt-e 
most profitable move you ever made. 

For Nearly 50 Years NRI Has Been The Leader 
In Training At Home For Electronics, TV -Radio 

It takes a growing industry to give quali- 
fied men the best opportunity to advance 
and prosper. That's why so many men are 
deciding on a career in Electronics. Eut, 
even more important is lolisre you get your 
training, and how the school of your choice 
teaches Electronics ... how it trains and 
encourages men to reach their goals and 
realize their ambitions. It takes a growing 

school-with years of specialized experience behind it-to 
1 

do that for you. 
This is a fast changing world, and a school offering Elec- 

tronics courses must keep pace. The NRI staff of more than 
150 is on the job every minute to see that course material is 
up-to-date ... to see that you get all the help and advice you 
need ... to assist you in job placement when you're ready, 
even to help you earn your way while } ou train. In short, 
whatever branch of Electronics you select, NRI is well quali- 
fied to help you grow in your new career ... in usefulness, 
in Prestige, in monetary gain. 

-1,,..z/ IL. .. 

J. E. Smith, 
Founder -1914. 

NRI's Outstanding Staff 
Is Directed By These Mer 

DIRECTOR OF EDUCATION, Wil- 
liam F. Dunn, supervises lesson 
preparation, train_ng equipment 
development. consul to lion services, 
lesson grading. Hr heads a full 
staff of instructors and advisors. 

SUPEF VISOR OF TRAINING, J. B. 
Straughn, is particularly cxi- 

- cerned with NRI home -training 
equipment and its integration into 
coursa subject matter. 

CHIEF TECH'IICAL EDITOR, James 
a 

" 
P. Tate, Jr., heads a staff whose 
concern is the careful writing, 
editing and illustrating of lesson ' 
texts, keeping lessons up-to-date. 

1111 

DIRECTOR OF PUBLICATIONS, Oli- 
ver Read, was formerly editor aid 
publisher of Electronics World 
magazine; publisher Popular Elec- 
tronics and Hi -Fi Stereo Rev_ew 
magazines. 
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men EXCITEMENT! 

MONEY! 
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All this 

can be 

Yours as a trained --- 

Ilectronics 
TECHNICIAN 
OVER 6,000 FIRMS HAVE EMPLOYED 

DeVRY TECH GRADUATES! 
Thousands of companies in the United States and Canada who have 
employed DeVry Tech men prove two most important facts: (1) Electronics 
is one of the biggest, fastest growing opportunity fields of our time; 
and (2) DeVry Tech graduates are "WANTED" MEN. 

Whether DeVry Tech prepares you in spare time at home or in its modern 
Chicago or Toronto Laboratories, your training is designed to get you 
ready to meet the exacting standards of industry. You get practical 
training that not only helps to fit you for a job or a service shop of your 
own-but also gives you a foundation for a career that can be profit- 
able the rest of your life. 
You work over 300 learn -by -doing experiments at home, using DeVry 
Tech's exclusive Electro -Lab method. You build and KEEP valuable equip- 
ment. With another DeVry Tech exclusive, you have the benefit of 
training movies that you can show over and over until basic points are 
crystal clear. Special texts guide you every step of the way as well. 

HOW DeVRY TECH CAN "BLUEPRINT" YOUR CAREER! 
DeVry's faculty not only know how to teach Electronics, but they also understand men. They 

most likely know the type of problems you face. From this staff you get help, advice and 

understanding. It is this "human" side of DeVry's program that has caused many of our 

graduates to say: "DeVry Tech not only trains you for a job, they actually help you blueprint 
a profitable future!" 

NO ADVANCED EDUCATION NEEDED! 

Why don't you write for FREE FACTS today? Learn how you TOO can he a member of 

the great fraternity of DeVry Tech graduates across the continent ... men who were 

properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW! 

EFFECTIVE EMPLOYMENT SERVICE 
DeVry Tech's effective Employment Service is available to all graduates 
without additional cost. 

2 FREE BOOKLETS 
Send Coupon TODAY! 
"One of North America's Foremast Electronics Training Centers" 

I. _. i 1i1 
"-_- Accredited Member of 

ni Lionel Home Study Coureil 
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.CHICAGO TORONTO e 
Canadian residents address: DeVry Tech ..f Canada, Ltd. 

- ' 2075 720 Lawrence Avenue West, Toronto 19, Ontario 

POPULAR ELECTRONICS is published monthly ty Zilf-Davis Publishing Company at 434 South Wabash Avenue. 
Chicago 5. Illinois. Subscription Rates: One yea- United States and possessions, $4.00; Canada and Pan American 
Union Countries. $4.50: all other foreign Countries, S5.00. Second Class postage paid at Chicago, Illinois, and at 
additional mailing offices. Authorized as second class mail by the Post Office Department, Ottawa. Canada, and for pay- 
ment of postage in cash. June, 1962. Volume 16. Number 6. 
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Earnings 

TELEVISION 

it COMPUTERS 
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:LET DeVRY HELP 
" YOU PREPARE 

AND' BLUEPRINT 
r8. A SOLID ' 

CAREER IN 
THIS 

AST -GROWING 
- ..FIELD!.. 

r.1I1 tL TODAY FOR FREE FACTS? 
Se* 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. PE -6-S 

Please give me your 2 FREE BOOKLETS, "Pocket Guide to Real Ecrn- 
ings" and 'Electronics in Space Travel;" also include details on how 
to prepare for a career in one or snore broncees of Electronics. 

Name Age 
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SELECT THE BLONDER -TONGUE 

IV PRODUCT TODO THE JOB BEST 

N & FM AMPLIFIERS 

MODEL DESCRIPTiON 

GAIN 
AVER. 
AGE AMPLIFIER MOUNTING 

LIST 
PRICE 

BTA Home VHF/FM booster 
for single set. 

8 db Tube Indoor 15 70 

11-24e Home VHF/FM booster 
for up to 4 sets. 

9 db Tube Indoor 24 95 

11.3 Home VHF/FM booster 
for up to 4 sets. 

12 db Transistor Indoor 33.00 

A8<AC 

08-4 

Home VHF/FM booster. 
remote AC power 
supply. Up to 4 sets. 
Battery powered 

12 db Transistor Indoor Or 
Mast Mounted 

34.95 

29.95 

AB.2 Home VHF mast mount- 
ed booster. Remote 
power supply. 

10 db Tube Mast Mounted 53.95 

UB 
UHF booster. 5 models ea. 
cover a portion of the 
UHF -spectrum ch. 14 to 83. 

15 db 2 Tubes Mast Mounted 88.00 

UHF CONVERTERS 

MODEL 
IMPES- 
UNCE 

INPUT 
CHANNELS 

OUTPUT 
CHANNELS GAIN LIST PRICE 

BTC-99R 300 Ohm 14 thru 83 5 or 6 - 23.95 

BTU -25 300 Ohm 14 thru 83 5 or 6 5 to 8 db 39.95 

BT -70 300 Ohm 70 thru 83 5 or 6 5 to 8 db 41 50 

BLONDER TONGUE 
Canadian Div.: Benco Television Assoc., Tor.. Ont. 

Export: Rocke Intl. Corp., N. Y. 16, N. Y. 
CABLES: ARLAB 
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Outperforming everything 
e/se ,7i the h'e%/ 
Priced from $109.50... 
3 feature -packed Viking 
"Messenger" Transceivers! 
For the sportsman or "on the job"... 
Viking "Personal Messengers" are 
delivering outstanding performance! 
Available in two compact hand-held units ... 100 milliwatt model for unlicensed use 

. 1 watt model for longer range on the 
Citizens' Band. 11 transistors and 4 diodes. 
Superheterodyne receiver and exclusive 
tuned RF amplifier gives twice the 
sensitivity and 40% more range than similar 
units with conventional circuitry-more 
output than similar units with the same 
rated inputs! Operates on penlight 
or rechargeable nickel- Í95U cadmium batteries. NET 
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WRITE TODAY 
for information packed 

4 Color Catalog 

MANUFACTURERS OF THE WORLD'S MOST WIDELY 
USED PERSONAL COMMUNICATIONS TRANSMITTERS. 

e 

June, 1962 
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formoói/e or ¿ace sfafion... 
Here's the performance proved Viking "Messenger" - 
5 channel, crystal -controlled Citizens' Band transceiver. 
High efficiency design makes full use of maximum legal 
power-punches your signal home! Excellent receiver 
sensitivity and selectivity-built-in squelch-AVC-ANL. 
Only 55/g" x 7" x 113/8", easy to install FROM 

microphone and crystals for 1 channel. 34N95 
anywhere. With tubes, push -to -talk 

ET 

E. F. JOHNSON COMPANY !- 2424 10th AVE. S.W. WASECA, MINNESOTA 

Please rush "Messenger" details to: 

NAME 

ADDRESS 

CITY STATE 

5 
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NEWS SC PE 
LIGHT YARDSTICK-Formally called a "laser -ranger," this 
new lightweight radar is similar to a conventional radar in 
operation. Instead of microwaves, however, the laser -ranger 
uses a high -intensity light beam to pin -point battlefield 
targets such as tanks or artillery. Now being developed by 
the Orlando Division of the Martin Company, the proposed 
unit will be the size of a bread box and weigh only 35 
pounds. The GI operator will simply aim the portable device 
at a target, press a button, and the distance to the target 
will be seen instantly on an indicator panel. Intended for 
use in conjunction with anti-tank weapons, the laser -radar 
will take the guessing out of gunnery. 

DO-IT-YOURSELF TV TAPE may be in the home sooner than 
you think, thanks to Westinghouse and a new slow -scan 
vidicon camera tube, Type 7290. With this tube, the TV 
camera produces one picture every eight seconds which 
can be stored on an ordinary hi-fi tape recorder. It is ex- 
pected to open up applications for televised pictures in 
education, commerce and journalism at reasonably low 
cost. The major advantage of the system is its ability to 
use telephone lines and mobile two-way radios to transmit 
pictures. Future home applications may make the candid 
camera a thing of the past. 

NOW HEAR THIS-The new guided missile destroyer USS 
Charles F. Adams is equipped to tell her story to visitors 
on board ship in ten languages. The ship's striking verbal 
power is in the form of an audio-visual package requested 
by the skipper, Commander Bob Munroe, Jr., for the ship's 
European cruise earlier this year. The tapes and color slides 
were prepared by General Dynamics/Pomona, Calif., and 
offer a "canned" audio-visual presentation to VIP's or just 
plain people in their native tongues. The languages re- 
corded are: Swedish, Danish, Dutch, German, French, Span- 
ish, Portuguese, Italian, Greek and-last, but not least- 
English. After the audio-visual presentation, the visitors are 
conducted on a tour of the ship. Well done, USS Adams! 

EASTER BUNNIES? No, just specially clothed "she" tech- 
nicians assembling space-age microminiature relays in the 
"Clean Room" designed and built by the Automatic Elec- 
tric Company of Northlake, Ill. To eliminate contamination 
due to dust, parts sent to the Clean Room are sealed in 
containers and pass through an air lock. Temperature, hu- 
midity and positive pressure in the room are closely con- 
trolled, and air entering it is filtered, eliminating all dust 
particles 1 micron or over in diameter -25,400 microns is 
about one inch. As for the bunny costumes, it seems that 
people in the Clean Room create dust particles. Hence, 
they don dust -free Dacron uniforms before coming in. 
Dust -generating cosmetics are shunned as well-so the 
bunnies have shiny noses. 

POPULAR ELECTRONICS 
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CB GALLON? 

write for free brochure 

$189.50 

Slightly higher west of Rockies 

One gallon (thousand watt) output is something you would never expect 
the Courier 1 to deliver. But ... you do get 68% transmitter efficiency, 
3.4 watts out with 5 watts in! This is only one of the reasons why CBer's 

applaud the Courier 1 as the finest. Add to this the distinct advantages of 

a dual power supply (mobile and base - 110V and 12V) operation, a low 
noise front end (thanks to our use of the Nuvistor tube) and, of course, 

superior performance and reliability. Want more before you buy? Check 

these features .. . 

@.©.1]. electronics 

12 CHANNEL TRANSMITTING 

23 CHANNEL TUNABLE RECEIVER 

BUILT-IN "S" & "RF" METER 

FRONT PANEL RF GAIN CONTROL 

BUILT-IN SQUELCH 

ELECTRONIC SWITCHING (NO RELAYS) 

UNITIZED HAND WIRED CHASSIS 

FULLY MODULATED (100%) 
CADIUM PLATED FOR MARINE USE 

ENTIRE UNIT SLIDES OUT ON TRACKS 

ALSO AVAILABLE IN 110V and 6V 

communications, inc. 325 no. macquesten pkwy mt. vernon, n.y. 

June, 1962 7 



RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electronics 
This is the college -level training you need 
to work with professional engineers on re- 
search, development, or production projects 
in such fields as: automation, guided missiles, 
radar, television, computers, and other ad- 
vanced electronic applications. 
RCA Institutes Resident Schools in New 
York City and Los Angeles offer this com- 
prehensive course that prepares you for any 
field of electronics you may choose. Other 
courses in TV and General Electronics, 
Radio and Television Servicing. 
Classes start four times each year. Applica- 
tions now being accepted. 

RCA INSTITUTES 
SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY 

A Service of Radio Corporation of America 
Another Way RCA Serves Education Through Electronics 

--------Send to the school nearest you! ------t 
RCA Institutes, Inc., Dept. PER -62 

Pacific Electric Building, 
Los Angeles 14, Calif. 

350 West 4th Street 
New York 14, N. Y. 

Please send me your FREE catalog of Resident School 
courses. 

Name 
(o,E4SE 

Address 

City Zone State 

For Home Study Courses See Ad On Opposite Page 
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"Emily" 
'Emile-the Robot with a One -Track Mind" 

(March 1002 issue) is one of the most interesting 
projects I've ever built. My construction time was 
about six hours, and 1 made some modifications 
which might int(rest other readers. Increasing the 
value of resistor R1 to 3.3 ohms lengthened the 

lives of lamp I7 and battery B2. And changing 
the gear reduction on the drive units to 150:1 
increased Emily's speed and tracking ability. I left 
off the dish -pan shell and blinking eyes in order 
to keep weight down and conserve batteries. All 
in all, building Emily was a lot of fun-thanks 
a lot. 

Key GoowoicI-I 
Toledo, Ohio 

On receiving my March issue of I'.E., I was 
amazed to find a line -following device similar to 
one I built three years ago. I'm enclosing a photo- 
graph of my version of ''Emily," taken at the local 
high school science fair. It won first prize, as well 
as the 'Most Original" award. The "brain" con- 
sists of two separate photoelectric -eye circuits- 
one for right turns, the other for left turns-and 

.s. 
r 
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= 

steering is accomplished by means of a pivoting 
rear wheel. This arrangement provides a very 
smooth response. To add to the coincidence, iron- 
ically enough, my mother's name is "Emily." 

ED BItOCTEr, WA2VKY, WV2VKY 
Uniondale, L.I., N.Y. 

Crystal Switcher 
I've read your report on the CB -27 Citizens 

Band transceiver ("Regency CB -27 Ranks High," 
March 1962 issue), and note that your one criti- 
cism centers on the fact that the unit has only two 
'transmit" channels. You'll probably be interested 

Always say you saw it in-POPULAR ELECTRONICS 



 

NOW... RCA 

OFFERS A COMPLETE 

SELECTION OF 

HOME TRAINING` 

COURSES IN ', joy 
ELECTRONICS 1:011791 

:MN 
ofaildie TELEVISION 

SERVICING 
10 study groups total. 
ing 27 lessons plus 6 
complete kits for con- 
struction of a modern 
television receiver! 

. 
II 

COLOR 

TELEVISION 
4 study groups totaling 
11 goneplete lessons! 
Includes Ilse theory, rn- 
stallationWand servicing 
of modern color televi- 
sion receivers! 

1 

I b 

2 

AUTOMATION 
ELECTRONICS 

81 i !í 

ELECTRONIC FUNDAMENTALS 
40 theory lesson:! 40 esperihtent lessons! 40 
service practice lessons} Course includes.15_ 
kits to Suild a fv tltiñieter, AM Receiver and 
Signal 1eneratktt - 

COMMUNICATIONS ELECTRONICS 
0 study groups! 18 lessons! Covers oscillators, 
power amplifiers, AM, FM, SSI3, Mobile 
Radio-prepnrea you for an FCC license! 

COMPUTER PROGRAMMING 
5 study groups totaling 11 complete lessons, 
in principles and techniques of programming 
business computers! High School graduation 
and 1 year business experience required. 

5 study units of 4 lessons each! 
Covers electronic devices used in 
industry to achieve automatic 
control of production systems 
and processes! 

With RCA Institutes Home Study training, you set your own 
pace in keeping with your ability, finances and time. All equip- 
ment and components provided are brand new and of prime 
quality ... and you never have to take apart one piece to build 
another. Practical work begins with the very first lesson! 

Most important to you, RCA offers a liberal Voluntary Tui- 

If you prefer, you may build your electronics career at one of 
RCA Institutes' Resident Schools in Los Angeles or New York 
City. Day and evening classes Stan four times each year. Resident 
School Catalog sent free on request. 

SEND FOR THIS FREE HOME 
STUDY CATALOG TODAY! 

RCA INSTITUTES, INC., 
A Service of Radio Corporation of America 
350 W. 4th St., N. V. 14, N. V. 
610 S. Main St.. Los Angeles 14, Calif. 

OMThe Most Trusted Name in Elect on ics \/® 

r 

i^".7"7"-~ 

TRANSISTORS 
5 study groups totaling 10 com- 
plete lessons! Fundamentals, op- 
er:,tion, and [construction of mca- . 

erra transislor`ond circuit devices) 

Lion Plan-the most economical home study method available 
because you pay only for lessons as you order them ... one 

study group at a title! If you drop out at any time, for any 
reason, you do not owe RCA one penny! No other obligations! 
No monthly installment payments! Licensed by the New York 
State Education Department. Approved for Veterans. 

RCA INSTITUTES, INC., uonrc Study School, Dept. ME -62 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, rush me the FREE 64 -page illustrated booklet "Your Career 
in Electronics" describing your electronic home study training program. No 
salesman will call. 

Name Age 

Address . 

City Zone State 

CANADIANS-Take advantage of these same RCA courses at no additional cost 
No postage, no customs, no delay. Send coupon In: RCA Victor Company, Ltd , 

5581 Itoyalmoun: Ave., Montreal 9, Quebec. 

9 



MARK 
Static Sheath* 
Eliminates Precipitation Static 
Improves Signal -to -Noise Ratio 
Affords up to 20 db Operating Gain 
Increases Receiver Sensitivity 
Extends Intelligible Coverage 
Easiest to Install 

E I N C. RE A'S , 

-COVERAGE 
. . on. Citizens -Band , 

MARK IL SUPER BEACON 
FIXED STATION ANTENNA 
with exclusive Static Sheath 

Design advantages of the new MARK 
II now make it possible to step up the 
efficiency of your CB operation, and 
maintain clearer communication over 
greater distances. 19 feet overall, the 
omnidirectional MARK II makes fullest 
use of the 20 -foot legal length limit. 
Requires no radials or skirts. Provides 
1 db gain over ground plane antennas. 

c, 571 

i 
Employs a full half -wave radiator volt- 
age fed through a special launcher - 
matcher cable section for excellent im- 
pedance match over the entire 11 -meter 
citizens band. Low angle radiation in- 
sures utmost efficiency and maximum 
contact with mobile units. 
Improved mechanical features and extra - 
rugged base support pipe add to its 
reliability. Simplified clamp mounting 
makes installation easy. 

Precipitation Static is caused by charged 
particles in the air impinging in a con- 
tinuous stream on metal antenna radi- 
ator surfaces. The patented Mark 
Static Sheath* is a tough, durable, 
dielectric plastic covering that elimi- 
nates this static interference. 

Write for Catalog HW19-PE 

MARK HELIWHIP8 
Another Fine Product Line by/a,/ r 

B& K MANUFACTURING 
Dept. PE -6, 1801 W. Belle Plaine, Chicago 13, Illinois 

Letter Tray 
(Continued from page 8) 

to hear that the number of channels can be in- 
creased to six with a push-button switcher now 
available as an accessory. The Model CS -6, while 
designed especially for Regency equipment, can be 
used with any other CB transceiver as well (or '' J 1 a 

J: 
ª 

M 

even with ham radio rigs). It sells for S19A5, less 
crystals. A picture of the switcher, mounted under 
the case of a CB -27, is enclosed for the benefit of 
any of your readers who may be interested. 

GEORGE M. DRAIN: 
Burton Browne Advertising 

Chicago, Ill. 

Printed -Circuit P.A. 

I believe that I have found an error in the 
schematic diagram of the "Printed -Circuit P.A." 
(April 1962 issue, page 70). The lead shown run- 
ning from the left-hand side of switch S1 to the 
junction of resistors R14 and R17 and the center 
tap of transformer Ti's secondary should run, in- 
stead, to the junction of R17 and the center tap 
of transformer T2's primary. Right? 

W. R. SIMMONS 
Sioux Falls, S.D. 

Right, Air. Simmons. The section of the sche- 
matic diagram in which the error appeared has 

03 
2-3o, 

R 

iones 

8i -I2'! Vi--º 
been corrected and is being reprinted here. Thanks 
for writing in and telling us about it. 

Idiot Lights Out ... Meters In 

In my article entitled "Idiot Lights Out . 

Meters In" (March 1962 issue), there's an error 

10 Always say you saw it in-POPULAR ELECTRONICS 



ARE YOU "ON TARGET?" 
Teat tJouhaeff . . .. 

90 Gcau-tka.ot Tuaiuiug oh CJau? 
CHECK THESE FEATURES: 

Grantham teaches the theory of electronics. Every basic 
concept of electronics fundamentals is covered in the 
Grantham course ... whether you take it in resident 
classes or by home study. Grantham training "makes 
electronics yours." 

1-1 You can get your First Class FCC license IN ONLY 12 
WEEKS in Grantham resident classes (or, in a corres- 
pondingly short time in the Grantham home -study 
program). THINK OF IT! A commercial U.S. Govern- 
ment license... PROOF OF YOUR qualifications in 
meeting these U. S. Government requirements as an 
electronics communications technician ... a nationally 
recognized certificate. By preparing you for this license 
in only 12 WEEKS, Grantham conserves YOUR TIME! 

0 Mature men select Grantham Schools for electronics 
training. (The average age of Grantham Students is 
28.8 years.) MATURE MEN want a definite objective 
(not a pot of gold at the end of the rainbow). Grantham 
training has this specific objective: To prepare you for 
your First Class FCC license and greater earning capa- 
bility. The Grantham Course is for mature men who 
know what they want. 

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

GRANTHAM 
SCHOOL OF ELECTRONICS 

ANSWER THESE QUESTIONS: 

DO YOU want -to get into ELECTRONICS? ' 

Do you have a SPECIFIC OBJECTIVE in mind 
... Are you shooting at a particular target 
(such as an FCC License)? 

Do you want the kind of training that will take 
you straight to this objective QUICKLY... 
without wasting valuable time on non- 
essentials? 

The Grantham Communications 
Electronics Course prepares you 
for your first class commercial 

F.C.C. LICENSE 
QUICKLY! 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham. Schools' tuition rates are low, yet the instruc- 
tional service is not equalled by many of the most 
expensive schools! Grantham can do this because of 
highly efficient instructional methods and because 
Grantham has a sincere desire to out -do all others in 
service rendered per tuition -dollar. Grantham has estab- 
lished reasonable tuition rates. And, the percentage of ;. 

students who successfully complete the Grantham course 
-and who get their FCC licenses-is one of the highest 
in the nation. 

71 YOU GAIN RESPECT by showing your Grantham 
diploma, once you earn it. YOU GAIN RESPECT by 
showing and posting your First Class FCC License - 
a nationally recognized certification of your electronics 
knowledge. Many companies which employ industrial 
electronics technicians require them to have this license. 
YOU CAN GET IT IN ONLY 12 WEEKS. Let 
Grantham show you how! 

HERE'S PROOF: Here is a list of a few cf our recent graduates, the 
class of license they got, and how long it tack them: License Weeks iii 

James C. Bailey. 217 Behrends Ave., Juneau, Alaska 1st 12 

Edward R. Barber, 907 S. Winnifred, Tacoma, Wash. 1st 20 
M. A. Dill, Jr., 20 Cherry St., Cardtaer, Maine 1st 12 
Bernhard G. Fokken, Route 2, Canby, Minn. 1st 12 
Kenneth F. Foltz, Broad St., Middletown, Md. 1st 12 
James C. Greer, Mound City, Kansas 1st 12 

Quickly 

Accredited by the National Home Study Council 

1505 N. Western Ave. 408 Marion Street 3123 Gillham Road 821 -19th Street, N.W. 
Los Angeles 27, Calif. Seattle 4, Wash. Kansas City 9, Mo. Washington 6, D.C. 

(Phone: HO 7.7727) (Phone: MA 2.7227) (Phone: lE 1-6320) (Phone: ST 3-3614) 

MAIL COUPON NOW-NO SALESMAN WILL CALL 

(Mail in envelope or poste on postal cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gillham ad. 821.19th, NW 

Los Angeles ' Seattle Kansas City Washington 

Gentlemen: 
Please send me your free booklet telling how I can 

here it s o obligatio 
commercial 

n and no sales.C. 

license 
man aill cal. 

I understand 

Name Age 

Address 

Cay State 

Interested in: Home Study, Resident Classes 

1 

23.G 
I. 

June, 1962 11 
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Yore%o° 
BRINGS YOU 

A 
PORTABLE TApE 
RECORDER. 
that works on ordinary 
FLASHLIGHT BATTERIES 
so you can now record 
anything, anytime, any- 
where! 

Only 7 lbs.-is worn over your shoulder 
like your camera. 100% transistorized. 
Records and plays back up to 2 hours on 
a 4" reel, Has constant speed motor and 
capstan drive. Combined indicator for 
modulation level and battery life. Input 
for mike/phono. Output for external am- 
plifier. Response: 100 to 6000 cps. Signal- 
to-noise ratio: better than -40db. Com- 
pletely self-contained with dynamic car- 
dioid microphone, 4'speaker, patchcord 
assembly for recording and playback thru 
radio, TV or record player. Ruggedly 
built, handsomely styled, suprisingly low- 
priced. It's the new Continental `100'. 
Write for brochure: E-5. 
NORTH AMERICAN PHILIPS COMPANY, INC., High Fidelity Products Division, 
230 DUFFY AVENUE, HICKSVILLE, L. I., N.Y. 
In Canada and throughout the rest of the free world. the Norelco Continental is known as the 'Philips'. 

Letter Tray 
(Continued from page 10) 

which might cause a bit of consternation on the 
part of the P.E. readers who want to build the 
temperature gauge. The replacement face for the 
Lafayette TM -400 meter was reproduced at twice 
actual size-it should be 1/" x 1%". I still have 
the negative for the contact print which served as 
the new meter face in my original model, however, 
and I would be happy to supply readers with sim- 
ilar prints for 50 cents each, postpaid. 

CHARLES CARINGELLA 
P. O. Box 1025 
Ontario, Calif. 

Aspirin -Sized Hearing Aid 
In the April 1962 News Scope, you mention 

that the Zenith "Cameo hearing aid is no larger 
than a child's aspirin. Actually, it's the unit's 
battery that's aspirin -sized. 

THELMA RICHARDS 
Skokie, Ill. 

True. We guess that story was a little tough to 
swallow. 

New Use for CB 
Here's a use for the Citizens Band that prob- 

ably hasn't been thought of by many people. I 
keep a Heathkit portable transceiver in my wheel- 
chair to help me stay in touch with home! The 
base station is a Citi-f one unit feeding into a coax 
antenna. Results are good with this setup, but the 

portable unit has a regenerative receiver which 
lacks a squelch. If any of your readers know of a 
portable set for sale (it can have a regen receiver, 
but should be equipped with squelch), I'd appre- 
ciate hearing from them. 

En GRUBGELD 
P.O. Box 665 

Solvang, Calif. 

Tone Signals on CB 

I've just finished reading "The Gabble Killer" 
in your April 1962 issue. While I like the selective 
calling idea, I thought it was illegal to put a tone 
on a CB carrier. Could you straighten me out on 
this? 

H wax, J. CM:Is:1 H 1M 
Weirton, W. Va. 

Tone signals are permitted on the Citizens Band 
if they serve a useful purpose. The "Gabble Killer" 
is legal, then, since its signal is used to activate a 
base station loudspeaker. Tone signals that serve 
only to attract attention (sometimes called "tur- 
key calls") are definitely illegal and should not be 
used. 30 

Always say you saw it in-POPULAR ELECTRONICS 



the Same School That Originated the RTS BUSINESS PEAN 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF_ 

The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 
AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 
WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 
ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
VoltageRegulators Electronic - 
Timers Control Systems X -Rays 
Photoelectric Devices Dielectric 
Heating Geiger Counters Pulse 
Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 
Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 
60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE... 

RTS' Membership In " 

The Association of 
Nome Study Schools 
is your assurance of 
Reliability, Integrity and 
Quality of Training. 

RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA ° 

" 

Rush 
Coupon 

for FREE 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY ,MAN OF TODAY 
This is MODERN training for the MODERN man., You'll find no "horse and - 

buggy" methods here. Every page of this streamlined course is devoted 
to important Electronics principles and practical projects. You'll be 
amazed how fast you grasp Electronics the RTS way: RTS has combined 
modern THEORY and PRACTICE to make this the finest training program 
of its kind available! 

SATISFIES. NOVICE, TECHNICIAN OR HOBBYIST 
Whether you're new to Electronics or an old "pro," chances are you'll 
find this to be the ideal course for you. The novice will appreciate the 
completeness.of the training. It starts with the most basic considerations,' 
covering each important point thoroughly, yet concisely. The technician 
will enjoy the practical Review of fundamenta,s and profit from the 25 
advanced subjects covered. 
RTS GIVES YOU "TOP MILEAGE"- FOR YOUR TRAINING DOLLAR 
The price quoted below buys EVERYTHING - there are no extras to 'pay 
for. RTS has gone "all out" to give you the best training value in America. 
Why pay hundreds of dollars for training such as we offer when it's avail -'o 
able for this LOW PRICE' If you can find a better training bargain-.: 
BUY IT! 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 
Some students will compete this course with "Jet -Like" speed but we 
allow up to two years if your circumstances recuire it. You study at your 
own rate. You are ENCOURAGED but not pushed. You'll find the lessons 
professionally written but easy to understand. LET US SEND YOU ONE OF- 
THESE LESSONSALONG WITH YOUR CAREER. BOOKLET SO YOU CAN SEE 

.FOR YOURSELF. NO OBLIGPTION! 

Esf. 1922 i:If1V1V¡ -`. 
June, 1962 

*TERMS ALSO AVAILABLE 

AS LITTLE AS :.- 
5500 DOW N 

$5500 PER MONTH , 
THE FIRST TRAINING KIT IS SENT 

IMMEDIATELY 'UPON ENROLLMENT 

'DON'T- LOSE OUT - FIND OUT! J 

J 

RTS ELECTRONICS CIVISION o.pt. PE -82 
115 E. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA 

Rush me full information by return mail. (Pi.a,e Print) 

Nome Age 

Address 

City Zone _ State 

NO' SALESMAN WILL CALL ON' YOU! - 
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quality trio of -K" 

microphones for 
"loud and clear" 
communications 

SONOTONE CERAMIKES 
"Loud and clear" reception begins with quality - 
engineered Sonotone Ceramikes. That's because 
Ceramikes are designed to give maximum speech 
intelligibility - designed for greater sensitivity 
to the frequencies covering the human voice. 
This frequency selectivity, coupled with physical 
design, screens out background noises. Ceram- 
ikes are inherently immune to extremes of tem- 
perature or humidity - will operate even if 
immersed in water. The ceramic transducer is 
neoprene -encased, rendering it shock and 
impact -proof to withstand rough treatment. 
Here is a smartly engineered line-up of micro- 
phones tailored to communications requirements. 

PERFECT CB TEAM 
SONOTONE CERAMIKE CM -30 - Perfect for mobile 
use. Intelligibility unsurpassed. Sensitivity 
curve favors voice frequency range. Ifigh sensi- 
tivity from -49 db from 60 to 7000 cps. Ruggedly 
built to take the punishment of mobile use. 
Lightweight, shatterproof plastic case. Easy to 
handle - and control with convenient "Push -to - 
Talk" button and special dashboard mounting 
bracket. Supplied with spring -spiraled 4 - 
conductor shielded cable. List $14.00. 
SONOTONE CERAMIKE CM -17A - 13" Flex -Mike, 
ideal base station microphone for CB or other 
communciations applications. Gooseneck mount- 
ing makes it easy to talk while keeping hands 
free. Sharp clear communication with frequency 
response sensitivity of -56 db from 50 to 11,000 
cps, J.: 2 db. Equipped with 6' shielded cable. 
List $24.50. 

RUGGED MOBILE 
COMMUNICATIONS 

MICROPHONE 
SONOTONE CERAMIKE CM -31 
Budget -priced communica- 
tions model in shatter- 
proof plastic case features 
excellent intelligibility (90 
to 6000 cps frequency 
range at -49 db sensi- 
tivity). Mike has a 2 -con- 
ductor coil cable - no 
switch. List $13.50. 
Fixed communications or 
mobile, Sonotone Ceram- 
ikes provide top-flight, 
long term, maintenance - 
free performance. 

SONOTONE®CORPORATION ELMSFORD, NEW YORK 
Electronic Applications Division 

In Canada: Atlas Radio Corp., Ltd., Toronto 
Cartridges Speakers Tape Heads Mikes 
Electronic Tubes Batteries Hearing Aids 

ELECTRONICS 
DATEBOOK 

JUNE 1-3 

Southwestern Division 
ARRL Convention 

Disneyland Hotel, Anaheim, Calif. 

JUNE 12-14 
Armed Forces Communications 

& Electronics Show 
Sheraton Park & Shoreham Hotels, 

Washington, D. C. 

JUNE 17-22 
American Institute of Electrical 

Engineers Summer General Meet- 
ing 

Denver Hilton Hotel, Denver, Colo. 

JUNE 24-28 
Music Industry Trade Show 
New York Trade Show Building and 
Hotel New Yorker, New York, N. Y. 

AUG. 13-16 
Pacific Energy Conversion Confer- 

ence 
Fairmont Hotel, 

San Francisco, Calif. 

AUG. 21-24 
Western Electronics Show & Con- 

vention (WESCON) 
Statler Hilton Hotel & Memorial 

Sports Arena, Los Angeles, Calif. 

AUG. 31-SEPT. 9 
World's Fair of Music and Sound 
McCormick Place, Chicago, III. 

SEPT. 1-3 
National ARRL Convention 
Memorial Coliseum, 

Portland, Oregon 

OCT. 2-4 
National Symposium on Space 

Electronics & Telemetry 
Fontainbleu Hotel, 

Miami Beach, Fla. 

OCT. 8-10 
National Electronics Conference 

(NEC) 
McCormick Place, Chicago, Ill. 

OCT. 15-19 
Audio Engineering Society Fall Con- 

vention & Exhibit 
Barbizon -Plaza Hotel, 

New York, N. Y. 

Always say you saw it in-POPULAR ELECTRONICS 
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ACCREDITED MEMBER 
, the only no uonolly 
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019.90.01 for leTOM 
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,actual job 
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N.T.S. Shop -Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost . . . and it is your key 
to the most fascinating, opportu- 
nity -filled industry today! 

YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP -TESTED WAY 

You get .lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

tional cost. You also get a Profes- 
sional Multitester for your prac-ical 
job projects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Many students pay for entire tuition 
-and earn much more - with 
spare time work they perform while 
training. You can do the same ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

ACTUAL LESSON 
' 

COUPON 
N ATIONAL:T SCH -- - - - WORLD-WIDE1905.'RAINING SINCE 1S, 

t á;z. 
it 

ABOVE AVERAGE INCOME 

AVERAGE INCOME 

E LOW INCOME - ° 
I ' /- 

s. 

: 

E- 
I TRAINED 

pN1R1e1NEDiI.m 
I 

... , 0510 

1 '. tEEN1Ctp 

SUCCEED IN MANY HIGH -PAYING'. .F 

JOBS LIKE THESE... Y 

°TVRadio Sales Service and Repair -1 

IC Ii ER PA 

IRONIC 
V -RADIO , 

START NOW! Break through the Earning Barrier that stops 
half -trained men. N.T.S. "All -Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 
A more rewarding ¡ob ... a secure 
future . t . a richer, fuller life can You 
be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

} 

:19' BIG -KITS 
YOURS To ,KEEP , , ` 

Profitable Business of Your Own ° :b' ° 

Communicaticns Technician- F.C.C. License ;_ñ..1 v N / it . ' 

Hifi,'Stereo & Sound Recording Specialist e 
:g 

- ° m 

TV -Radio Broadcasting Operator . 

Technician in Computers & Missiles 
- Electronics. Field Engineer ° -- . 

, 
p 

Specialist in Microwaves & Servomechanisms' i - 

Ex Bert Trouble Shooter ° 
1 

All -Phase Masker Technician - 
>. iii° -áp3 

NATIONAL 4HGiLu 
-w 

SCHOOLS 
í00 119/0719119/07190.nWo 51X551905 

1000 :0. FIGUEROA FT., LOS ANGELES II, MIT, U. S. A. 

Write Dept. R2G-62 

rtGc,Il1C 

RESIDENT TRAINING AT LOS ANGELES 

II you wish to take tout trammng in our 

Resident School at Los A'o elns the 

world's TV capital. start NOW In our 

beg, modern Shops. labs. and RadictTV 

Studmas, Here you work with latest 

Elect garlic el: moment-tns fatly 
Installed-finest. tresa1s 

offered by a y 
completeschcol. 

Expert 

friendly instructas 
any 

Sen T at1entt Help m 
Gradtindeuate Employment mY ar school-and part .men home 

- learn. tone lob while you 

WRITE FOR SPECIAL RESIDENT 

SCHOOL CATALOG AND INFORMATION 

N..S: HOME TRAINING 
Classroom [Queened 

Lab-Studi Planned 
Sho3-Test l 

° Industry.Appouved. 
Specifically Designed 

for Home Stingy ° 

. r 

IlL_a 

, 

for 7 ` ' 

FREE añ6OOK'fi- 

Moil Now To 

National Techn cal Schools, Dept. R2G-62 
4000 S. Figueroa St., Los Angeles 37, Calif. 

Please runt FREE Electronics - 
TV -Radio "Opportunity" Book and Actual 

Lesson. No Salesman will call. 

ACTUAL Name 

LESSON . 
Address 
City Zone State 

NO OBLIGATION! 
NO SALESMAN WILL -CALL 

I Checo here it Interested ONE in Resident Training at los Angeles 

VETERANS: Give date cf discharge 



For Your Future in Electronics... You Need Training! 
3.. 

A Message from C. L. Foster, President 
Central Technical Institute, Kansas City, Missouri 
"Today-while the need 
for skilled workers is sky- 
rocketing, the need for 
unskilled workers is going 
down. Everywhere you 
look today you see changes 
brought about by the de- 
mands of the electronic 

age in which we live. The rate at which business 
and industry are changing operational methods to 
take advantage of new electronics technology is 
amazing. New industries are springing up over- 
night. Automation is fast replacing outmoded meth- 
ods of doing things, but at the same time, automa- 
tion is creating thousands of new jobs. To keep 
pace with today's fast-moving changes. and move 
up to a position in high -demand with high -pay, 
untrained men must prepare for the skilled tech- 
nical jobs that are constantly replacing unskilled 
jobs. This means Training! 
"If you've read the informative articles on elec- 
tronics schools which appeared in the February. 
March and April issues of this magazine, you found 
a thorough discussion of Home -study and Resident 
Electronics training schools. You also found reveal- 
ing facts and figures on the many exciting jobs open 

in electronics, and you got an idea of the big 
salaries you can earn in this field. 
"Not too many years ago, the man who couldn't go 
away to school was left out in the cold. Not any- 
more. New teaching techniques make it easy for 
the part-time student to make rapid progress by 
studying at home. Fast, efficient mail service makes 
it possible to bring the classroom to the student. 
Today, there is real opportunity for the 'self-starter' 
to get the kind of electronics training he wants and 
needs. 

"If you want electronics training; if you want to 
take your place in the exciting, dynamic Age of 
Electronics-i urge you to do something about it. 
Read all you can about the electronics field-in- 
vestigate electronics schools-get the facts. Then 
make your decision, and you'll be on your way 
to success." Sincerely. 

C. L. Foster. I'resiclent 
CENTRAL TECHNICAL INSTITUTE 

Central Technical Institute Has Been a Leader in ELECTRONICS EDUCATION Since 1931 ! 

SOME FACTS ABOUT CENTRAL: 

CENTRAL TECHNICAL INSTITU'l E was 
founded in 1931. when head -phone radio sets were 
still popular. Shortly after its founding. Central 
constructed and operated Station R'9XAL, the 
FIRST Television Station west of Chicago to 
broadcast on a daily schedule. .John Cameron 
Swayze, Verne Smith. Count Basie and Ted Malone 
were among the personalities to appear on this 
pioneer television station. 
In 1934. Central was granted one of the FIRST 
THREE High Fidelity commercial broadcast 
station permits issued by the Federal Commu- 
nications Commission. Central operated Station 
W9XBY on 1530 kilocycles. with Central's home - 
study students serving as listening posts. 

In 1941, Central Technical Institute became 
the FIRST civilian school to be selected by the 
U. S. Signal Corps to train enlisted men as 
radio operators and repairmen. At war's end, 
Central had trained over 23,000 men and women 
for the Army Signal Corps and other branches of 
the military. 
Central Technical was' the FIRST Technical 
Institute in the United States to have a com- 
plete electronic computer system installed as 
a teaching aid. This Remington -Rand Univac 
stored -program computer system includes a Digital 
Computer. Tabulating Machine, Key Punch, Sorter 
and interpreter. making an extremely high level of 
practical instruction available to resident students. 
Central also has a Bendix G-15 Computer, complete 
with Alphanumeric Typewriter and other accessory 
electronic data processing equipment. 

This is Central's Com- 
puter Laboratory, show- 
ing the Remington -Rand 
UNIVAC Electronic 
Computer, left. and 
Bendix G-15 Computer, 
far right. Students make 
extensive use of this 
laboratory to learn Elec- 
tronic Computer Tech- 
nology. 

Central's major resident curriculum is accredited 
by the Engineers' Council for Professional Develop- 
ment as a Technical institute program. Central is 
an accredited member of the National Home Study 
Council, and is approved by the U. S. Department 
of Justice, Immigration and Naturalization for the 
admission of foreign students. Central is listed in 
the current U. S. Government publication "Ac- 
credited Higher Institutions", and in the U. S. 
Office of Education's "Directory of Institutions 
of Higher Learning" (Part 3). 

AT&T; Ampex Computer Products: Bendix Radio 
Company: Bendix Computer Division; Boeing Air- 
plane Company: Collins Radio Company: The Fed- 
eral Aviation Agency: General Dynamics: General 
Electric Company: IBM: Honeywell Regulator Co.: 
RCA Service Company: Sandia Corporation; Texas 
Instruments; Western Electric Company. and Wil- 
cox Electric Company are among the outstanding 
companies and agencies that employ Central grad- 
uates. The electronics field is wide open. There 
were not enough technically -trained personnel 
available in 1961 to fill all of the jobs open 
with electronics companies! 
Today, Central has esident students from many 
parts of the United States and some foreign coun- 
tries studying at Kansas City. Central has trained 
over 50,000 students for successful graduation 
through its resident and home -study courses since 
1931! If you're interested in electronics training- 
and obtaining your training from one of the finest 
Technical Institutes in the United States, it will 
pay you well to investigate Central Technical Insti- 
tote, of Kansas City, Missouri. 

FOR INFORMATION ON CENTRAL'S "PRACTICAL ELECTRONICS" HOME -STUDY COURSE ... SEE ADJOINING PAGE! 
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1(// ' DON'T TURN.1 

ANOTHER PAGE 
until you clip out this coupon 

It could be the turning point in your life! 

Make More Money Soon ... 
with Electronics! 

60, íl/!1 

et PROFITS FROM 

ELECTRONICS" 

i' 
. 

Central Technical Institute's 64 -page book on electronics is 
packed with free information on amazing career opportuni- 
ties for you in: Industrial Electronics, Automation, Radio, 
Color TV, Radio -TV Broadcasting, Electrical Wiring, Appli- 
ance Servicing, Communications Electronics, Radar, Mis - 

GET 

MAIL THIS NOW!}(}( 
010620 

p I am interested in your PRACTICAL ELECTRONICS 
home study course. Please send me your 64 -page 
catalcg and full enrollment nformation. 

Name 

Address 

City 

State 

Age 

Zone 

-ounty 

ID Check here if you want information about Central's 
full -tine resident program in Kansas City, Missouri. 

CENTRAL TECHNICAL INSTITUTE 
1644 Wyandotte, Kansas City 8, Mo. 

Accredited Member National Home Study Council 

:: iY1TITtPae 
P@ 

t.1 

CLIP OUT THIS COUPON, FILL IN YOUR NAME A D 

ADDRESS, AND MAIL TODAY ... FOR FREE BO I K 

PACKED WITH EXCITING INFORMATION ON ELECTRO ICS '^'- 
° NO OBLIGATION! 

-PAGE BOOK 
siles, Computers, Nuclear Energy, and many others! This 
free book tells all about Central Technical Institute's dif- 
ferent NEW Home Study Course, "PRACTICAL ELEC- 
TRONICS." This Home Study course is so complete, it even 
contains instructions on how to set up and run your own 
electronics servicing business. FREE "PROFITS FROM 
ELECTRONICS" book also contains full information on 
Central's new Instant Kits, below. All you need do to get 
this valuable hook is fill in your name and address on the 
above coupon, and MAIL IT TODAY! 

INTO THE DYNAMIC, $11,0©0,000,000 FIELD OF ELECTRONICS! 
Gain Higher Income! New Prestige! A Fine Future! 

BUILD .C'E ltT RA LIS, 
fi 

NEW INST ÑtKI` 
Central Technical Institute's new INSTANT KITS are designed 
to teach you as you build. Each inexpensive kit comes complete. 
ready to assemble ... in only a few short hours of building and 
learning, you have a piece of test equipment that meets com- 
mercial standards, can be used in your business, or sold to cus- 
tomers at a profit. And Central Technical is developing new kits 
for you to build. See the sample selection below: 

vos 

Tester 
Appliance Transistorized 1 -Transistor Transistor 

Tester Yon .olimmeter Portable Signal 
Tester Radio Generator 

ai 
Transistor Transistor AIl-Purpese 

Photoelectric Code 5" 
switch Oscillator Oscilloscope 

YOU CAN EARN EXTRA MOI EY SOON! 
Study at home in spare time-no High School diploma required! 

With a sincere desire to get ahead, make more money and enjoy an 
interesting career... you can earn while you learn, keep your present 
job, and set your own pace. Find out how much fun electronics can be! 
See how you can add to your income! High income, prestige, and se- 
curity for you and your family can be yours! Don't let a 4c stamp 
stand in your way. MAIL't'III..\ ,e l\ C .'1)I 0'()Nr)N Tt)f) \\ and GET 
N1)1_ _t 1 BOOK NOW. The little time you spend mailing this 
coupon may be one of the best investments you'll ever make! 

June, 1962 

START A BUSINESS OF YOUR 0 
OR QUALIFY FOR A HIGH PAY 
Over 50,000. súccessful graduates si 

N... 
REER! 

e 1931! 
"THANKS to my Central training, I have my First Phone 
¡FCC) Ticket, which gives me an advantage over my 
Competitors. I am a franchised RCA dealer, employ a 

bookkeeper and usually two servicemen." R. R. "Jack" 
Merrill, Pryor, Oklahoma. 
Superintendent of Communications for the K. C. South- 
ern Railway Company is Central graduate Lawrence C. 
Fry, with 15 years of railroad communications exper - 
ence. "Central is a fine school," says Mr. Fry. "I've 
always recommended it, and have sent several students 
to Central." 
Field Service Representatives for the Bendix Computer 
Division, L. A., California, are Central graduates E. John 
Kempf, left, and Robert Young. Mr. Kempf was em- I 
played as a maintenance man before he became inter -i " 
ested in radio and TV. His first project was building 
test equipment at home. After enrolling with Central, 
he began to make extra money repairing radios, auto 
radios, etc. "The field of Computers is expanding, and 
there's a real need for trained technicians," he says. I have found the work to be both profitable and 
interesting!" 

Central ° - Technical" 
o -fns itúte - 

1644 WYANDOTTi, CANSAS CITY 8, MISSOURI, 
RESIDENT-TAAININC-Cen:rat also offers full -tine ECrD- 
Aeeredited Technical Inetltute program at Its resident 
school In Kansas City, M ssourl. Mail the Coupon at page 
top fer Information. 
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Tips 
I era and 
Techniques 
VEGETABLE PEELER 

IS INSULATION STRIPPER 

A vegetable peeler of the type shown in the 
photo makes an ideal tool for stripping in- 
sulation from long lengths of wire, a job 
which conventional strippers can't do. And, 

7 

MODEL 254C 

unlike a pocket knife, the peeler won't acci- 
dentally slip and cut through the wire. For 
best results, hold the peeler against your 
bench and pull the wire through it. 

-Robert E. Kelland 

HOLLOW RIVETS SERVE 
AS MINIATURE GROMMETS 

If you're looking for a miniature grommet 
to feed a small wire through a chassis hole, 

a small hollow 
rivet will do 
the j ob. You 
can get such 
rivets, in al- 
most any size 
you might re- 
quire, at any 
large indus- 

trial hardware store. And there's no need 
for a special crimping tool; the rivet works 
just as well for this purpose if it's simply 
cemented into a close -fitting hole. 

-John A. Comstock 

"FEELER GAUGE" WILL 
STRAIGHTEN BENT CAPACITOR PLATES 

Use a mechanic's "feeler gauge" to restore 
proper clearances to variable capacitor 
plates which are bent and shorting. A 

GET IMPROVED CB 
AUDIO, GREATER , 

, 

RANGE WITH 

TURNER 
1' 

CB MICROPHONES - 

MODEL 350C 
Manufacturers know this - that's why more 
Turner microphones are used as original 
equipment on CB than any other. The Turner 
Model 350C (List $16.80) for top mobile rig 
performance; the Model 254C (List $23.50) 
ideal for base station operation. 

The Turner Combo 
Get both matched 
ceramic microphones 
in the Turner Combo, 
available at your Parts 
Distributor or Citizens' 
Band headquarters at 
á40.30 List. 

20 

Por, 

41 

r 
THE TURNER MICROPHONE COMPANY 

946 17th St. NE Cedar Rapids, Iowa 

Gentlemen: 
Please send me complete information and specifica- 
tions on the Turner Mobile Model 350C the 
Turner Base Station Model 254C Cl the Turner Combo. 

I NAME 

ADDRESS 

CITY 

THE ITU Élt MICROPHONE COMPANY 

ZONE STATE 

946 17th Street NE, Cedar Rapids, Iowa 
In Canada: Tri-Tel Associates, Ltd.. 81 Sheppard Ave. West. 

Wlllowdale. Ontario 
...1 
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Are You Interested In 
Electronics -TV -Radio'? 

CARL E. SMITH 
E. E., President 

then you will want to know 

W 
IS Thhate 

Fcc? 
It's amazing what the future holds for you in 
this modern world of electronics. Let me send 
you the entire story-FREE! 

How to pass the FCC Exam 
Successful Electronic Training 

We can train you to pass the Valuable FCC exam 
in a minimum of time if you have any practical 
experience and a fair knowledge of mathematics. 

Get All 3 Booklets 
Free 

a successful plán for ... 
Electronics Training 

'',l 

NoW metia Opportunities 
in ^FC "terse Electronics 

for You 
jr1 

Get This Handy Pocket Electronics 
Data Guide Free ... 
Puts all the commonly used conversion factors, formulas, 
tables, and color codes at your finger-tips. Yours absolutely 
free if you mail the coupon today. No further obligation! 
TO GET THIS FREE GIFT, MAIL COUPON TODAY! 

Sorry-Not For Beginners 
Please inquire only if you really want to get ahead and to 
add to what you have already learned in school, in the 
service, or on the job. Some previous schooling or experience 
in electronics, electricity, or related fields is necessary for 
success in Cleveland Institute programs. 

Cleveland Institute of Electronics 
1776 E. 17th St. Desk PE -91 Cleveland 14, Ohio 

June, 1962 

FCC Regulations Require 

CITIZENS BAND 
Maintenance Personnel 

to be licensed 
Get In on the Ground Floor... 
Get Your License Now! 

Your FCC Commercial License 

-or Your Money Back 

Completion of the Master Course (both Sections) 
will prepare you for a First Class Commercial 
Radio Telephone License with a Radar Endorse- 
ment. Should you fail to pass the FCC examina- 
tion for this license after successfully completing 
the Master Course, you will receive a full refund 
of all tuition payments. This guarantee is valid 
for the entire period of your enrollment agree- 
ment. 

`.. Cleveland Institute. of Electronics 
1776 E. 17th St. Desk PE -91 Cleveland 14, Ohio 

Accredited by the 

National Home Study Council 

Cleveland Institute of Electronics 
1776 E. 17th St., Cleveland 14, Ohio 
Please send Free Career Information Material 
prepared to help me get ahead in Electronics and 
a free copy of your "Pocket Electronics Data 
Guide." I have had training or experience in 
Electronics as indicated below. 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

In what kind of work 
are you now engaged 

Name 

Address 

City 

L 

C Broadcasting 
Home Experimenting 

C Telephone Company 
O Other 

In what branch of 
Electronics are you 
interested'? 

Age 

Zone- State 

i 

PE -91 r 
21 



gh bin in el 
ALL 

STÉREO-MONAURAL, 

HI -FIDELITY 

NE TUNERS. ,& 
AMPLIFIERS 

Ilgl l 

24U Stereophonic 
Amplifier - 

Complete 24 watt stern, pre -amplifier 
( 

Quality $79.95 (Enclosure $10.00 extra)_ 
and amplifier in one low cost unit. Net, 

. 10U Amplifier .... Low priced stereo 

Performance 
andnclosure monaural amplifier. Net, $59.95 
(E .: 

1)1)-1e 

I low ln 

Cost 

$10.00 
-Extra). 

Ue Amplifier C) 0 Q C 
. 12 watt 

monaural amplifier with built-in pre- 
amplifier. Net, $39.95 (Enclosure 
$10.00 Extra).° - 

501A Receiver ... AM -Ft. Tuner, Stereo ' 

and Monaural Amplifie-. Net $149.95 
less Multiplex (Enclosura $10.00 Extra). 

`Write today for FREE ligature on the 
complete Grommés Line. 

GROMMES Div. of Precision Electronics, Inc. 
9101-P King Ave., Franklin Park, Illinois 
Please rush details on the Gromnies Line. 

Name 

Address 

City Zone State. 
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l UTICA 

. 

top of the 
totem pole 

Model I,"_'7'1'oon 
.c ,'ountrt. 0 
Icl ,.I,..vt:d c,l:e- tr-ollc,l 

.410e,.. 
p " __ 

131111, ny Whip. I Idle] OM" Ill -e- 
11:(,-.. fold down 
rat alter 11101111t 

Model Uil,.:,'i'A.r' II -,1,.i,nol,ci 
ahle I "5" Meter) 

TO 1 
u,o nthy 

hC u,.z.i:,l.,- 

ertiCAl baA,n 

Ten..r... /I 
SOLD AND HEARTILY RECOMMENDED BY 

LEADING DISTRIBUTORS & DEALERS EVERYWHERE 

Dept. TD -200 

UTICA COMMUNICATIONS CORP. 
5055 N. K.4,,. Avila... Chicago 25, III. 

Tips 
(Continued from page 20) 

gauge leaf or a combination of gauge 
leaves will correspond to the normal plate 
clearance. To restore parallelism, just in- 
sert the leaf (or leaves) between the out - 
of -true plates and slide the gauge back 
and forth. -W. C. Wilhite 

TV FOCUS MAGNET MAKES 

CONVENIENT MAP HOLDER 

Going on a long auto trip? Use the ring 
magnet from a junked TV focus yoke to 

hold the road 
map in place 
on your dash- 
board. You 
won't have to 
worry about 

-c finding and un- 
folding the 
map each time 
you want to 
refer to it. and 

' - the area in 
driving can be pin -pointed 
Most TV servicemen have 

around their shops and are 
glad to give them away or sell them at a 
nominal price. -David Held 

I 
which you are 
inside the ring. 
old focus yokes 

SOLDER GUN CHECKS 

SPEAKER CONTINUITY 

When you suspect that a speaker voice coil 
is "open," but don't have an ohmmeter 
handy, press your solder gun into service. 
Just place the tip of the gun across the two 

..._- 

7-1 

speaker terminals and pull the trigger a 
few times. If you don't hear any noise in 
the speaker, chances are it's defective: if 
you hear clicks, it's probably okay. Don't 
keep the trigger depressed for too long, of 
course, or you'll "de -solder" the speaker 
connections. -Homer L. Davidson 

(Continued on page 24) 
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"A CREI Home Study 

Program helped me 

increase my salary by 

a factor of four (4)." 
-Mearl Martin, Jr., SENIOR 

ENGINEER, Field Support Manager, 
Tektronix, Inc., Portland, Oregon 

," 

WHEN YOU ENROLL IN a CREI Home 
Study Program, you study courses to 
which a number of today's leading 
engineers and scientists have made 
substantial contributions. You are 
guided by qualified instructors. Robert 
Wruble, Group Manager (center) and 
Rollie Smith, (right) Field Training 
Manager at Tektronix, Inc., are shown 
here with Mead Martin. 

INDUSTRY -RECOGNIZED CREI 
HOME STUDY PROGRAMS PREPARE 
YOU FOR INCREASED RESPONSI- 
BILITI ES, HIGHER -PAYING POSI- 
TIONS IN ELECTRONICS. 

YOU CAN QUALIFYfor aCREI Program 
if you have basic knowledge of radio or 
electronics and are a high school 
graduate or the equivalent. If you meet 
these qualifications, write for FREE 
58 -page book describing CREI Pro- 
grams and career opportunities in 
advanced electronic engineering tech- 
nology. Mail coupon or send your qual- 
ifications to: The Capitol Radio Engi- 
neering Institute, Dept. 1206-K, 3224 
Sixteenth St., N. W., Washington 10, 
D. C. 

. r 

A D ` r t AP . . 
, 

± l''.. ,`- ,- 

py 

63 . _ 
"I AM INDEED GRATEFUL TO CREI 
for my success," says Mead Martin, Jr. 
"Since enrollment in a CREI Home 
Study Program in Electronic Engineer- 
ing Technology, I have progressed from 
Junior Technician to licensed Senior 
Engineer. My present title is Field 
Support Manager and my salary has 
increased by a factor of four (4)." 

ASSURE A BETTER FUTURE and get 
more out of life with CREI Home Study. 
CREI alumnus Martin enjoys living in 
this comfortable home in Portland, Ore. 
CREI men are in such companies as 
Pan American Airways, Federal Electric 
Corp., The Martin Co., Northwest 
Telephone Co., Mackay Radio, Florida 
Power and Light, etc. This attests to the 
high calibre of CREI Programs. 

Olt 

u 

. o ..+L elf ...r-.-...1' 

DEMAND FOR CREI-PREPARED MEN 
today far exceeds the supply-and has 
for many years. CREI Home Study 
Programs, the product of 35 years' 
experience, include the latest advance- 
ments in the field. Here Martin discusses 
home study with company executive 
W. K. Dallas, V.P., Manager, Marketing 
Division, Tektronix, Inc. 

: 
' 

. r .. 
isti 

YOUR WHOLE FAMILY BENEFITS 
when you achieve success through CREI 
Home Study. Here Martin relaxes with 
wife and family who share his success. 
Check the completeness of CREI Home 
Study Programs in Electronic Engineer- 
ing Technology in our catalog, provided 
on request. For those who can attend, 
CREI maintains a Residence School in 
Washington, D.C. 

Mail' cóupon; today boll. FREE 58 -page .book"' 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
Founded 1927 
Dept. 1206-K, 3224 Sixteenth St., N.W., Washington 10, D.C. 
Please send me details of CREI Home Study Programs and Free 
Book, "Your Future in Electronics and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 
CHECK 3 Electronic Engineering Technology Nuclear Engineering Technology 
FIELD OF Servo and Computer Engineering E Automation and Industrial Elec- 
GREATEST Technology tronic Engineering Technology 
INTEREST: Aero and Navigational Engineering Technology 

Name Age 

Address 

City Zone ........ State 

Employed by 

Type of present work 

Education: Years High School Other 

Electronics Experience 

Check: Home Study Residence School G.I. Bill 27 
-J 

June, 1962 23 



CIOR CODEO NUIDRI VER SEIS 

No fumbling - you reach for 
the right one every time! 

No. 127 
space -saving 
wall rack 

No. 17 
handy bench stand 

7 most -used sizes-X6" thru %" 
High carbon steel. Precision sockets. Shockproof 
plastic handles (UL). Ask your distributor to show 
you these and other Xcelite sets. Also, full range 
of nutdrivers (332" %") 

XCELITE, INC. ORCHARD PARK, N. Y. 

uI!I.IT'E 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

KUHN RECEIVING NEQUIPMENT" 
ED 

r MOBILE 2 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

345A 
Complete 
$29.95 

A new high Cain Crystal Con. 
trolled Convert. 
Cr.Excellent sew silivlty 
tingled co, ,struc- 
tion . . Easy 

i . tu install. Ite 
signed for stand- 
ard transistor car 
radios. Re,ndren 

niel, v lt(tar no 
nely. 2.5.1 SIC 

or 150-102 Mf'. 

KUHN CONVERTERS . the most advanced line .. designed for op imum performance. 

348A 344A 
Complete Complete 
$34.95 $23.95 

ranslatorfzed. directly tun- 
,. able Converter. Powered with 

Eelf 
-contained ~rent cell. Ie 

Excellent sensitivity and sta- bility. Designed for car. home or portable receivers. Two types available: Aircraft V1IF 115-10 MC or 150-162 Mc. 

24 

A new low cost Crystal Con. trolled Converter designed for 
wuh smnd:nd (r.v,si.aer 

e r ndlns. onerates dirccu,v fromr 12V 1)C. Rugged strnctlnn. Good sc,ltldCl,n. 
Mande 2.54 MC. 

'ORDER TODAY or 
SEND FOR FREE 315A 
CATALOG ..., con 
tabling complete 
information on a -, 

° full line of: 
CON VERTERS AND 

RECEIVERS FOR 

EVERY APPLICATION 

Complete $14.95 
A low coat Tunable Con. verter for 

111 

., y 10 MC are \: of: 21;-5-1 MC. Aircraft 
VI IF, tn. 150.1611 MC. I:asjly InatallCd. For use tvtth Ionic u -cuto sets. 
J10Á Uirectly, Tpnal,le 
Cant crier. Available in 
tour lances: 20-30 MC. 1.50- SIOUIC. (15.1:16 SIC. 

1.50 
$21.95 

etc 

20 GLENW00D 
CINCINNATI 17, 

OHIO 

c.t 

Tips 
(Continued from page 22) 

SHOE BOXES 

STORE SPARE PARTS 

Are you failing to get maximum value 
from your "spare parts box" because it's 
difficult to lo- 
cate a compo- 
nent when you 
need it? Then 
try organizing 
your parts in 
shoe boxes. 
These boxes 
are commonly 
available, 
large enough 
for most pur- 
poses, and eas- 
ily "stackable." For smaller components, 
use cigarette boxes of the "hard pack" vari- 
ety and store these boxes, in turn, in the 
shoe boxes. A felt -tipped marking pen 
comes in handy for labeling. 

-Fred Blechman, KGUGT 

COMING NEXT MONTH 

POPULAR ,. 
ELECTRONICS 

i 

What's the latest word 
in kits? Easy-a 19" 
TV set that can be as- 
sembled in about 12 
hours. Next month we'll 
answer some questions 
about TV kits-espe- 
cially, how much money 
will they save you and 
how well will they work 
when the job is done. 

ON SALE 

JUNE 26 

BUILD ONE FOR THE ROAD 

Small enough to get lost in the glove 
compartment, this mobile VHF re- 
ceiver operates from your car's 12 - 
volt battery. It tunes in CAP pilots, 
air control towers, and hams. 

FIRST AID FOR PRINTED CIRCUITS 

With printed circuits appearing in 
everything but the "kitchen sink" 
these days, you'll welcome a timely 
article on ways to repair 'them. 

THE WHISTLE SWITCH 
This "wireless" remote -control sys- 
tem won't need FCC approval. Build 
it and whistle to turn on for off) 
electrical gear up to 100 feet away. 

Always say you saw it in-POPULAR ELECTRONICS 



l 1/41,11:1"Li1DÉR,, =f1' -. AFAYETTE: HI-FI , AMATEUR :CBY_RA110 
NEW ! LAFAYETTE STEREO FM 
MULTIPLEX ADAPTER KIT 

Stereo Separation-30db @ 400 cps 
Less Than 1% Distortion 
Self -Powered 
Noise Filter (switchable) 
Prealigned Coils 
3 Tubes -2 Dual, 1 Triple -Purpose Tube -I- .Silicon 
Rectifier 
Ideal for any FM Tuner With Multiplex Output Jack 

Enjoy thrilling FM stereophonic sound from any recent La- 
fayette Tuner or any other quality wide -band FM or FM -AM 
tuner with multiplex jacks. Hear the full range of audio 
frequencies in all the realism and magnificence of stereo 
sound by simply adding this low-cost Lafayette Multiplex 
adapter Kit. Engineered for anyone to build and operate, 
the KT -220 is easily connected to your tuners. 

1 NEW ! LAFAYETTE HE -20B CLASS D 

Deluxe CITIZENS BAND TRANSCEIVER 

1950 .`11+1re;¡,., 

V 

1 - 
The KT -220 Multiplex adapter is supplied complete with 
shielded cable for input and output connections; metal case 
and all parts plus the famous Lafayette detailed kit instruc- 
tion manual. Front panel is finished in beige and Ivory trim 
with contrasting beige and brown cabinet. Size 81/2Wx43'eDx 
4K eH" for 110-125 volts, 60 cycles AC. 
KT -220 Shpg. wt., 4 lbs. Net 19.50 

. 

No Mcney Down 

. NOW WITH These 

ADDED FEATURES 
"91 

- 8 Crystal - Controled Receive Positions 
8 Crystal - Controled Transmit Positions 

Built-in 12 Volt Power Supply Efficient PiNetwcrk 
Improved Series Gate - Noise Limiter 

Quality engineering, design, and features give this Deluxe 
transceiver a place all -its -own in the Citizens Band 
Field. The HE -20B supplies you with a highly efficient 
2 -way radio -telephone communications system from your 
office, truck, auto, boat, store, home, etc. Shpg. wt., 14lbs. 
HE -20B 109.50 

.-_- -ti- - . FAMOUS "MIGHTY 9"". 
9 TRANSISTOR - `( 

PERSONAL PORTAB . 

1995 
l 

Complete with Carrying Case 
Batteries and Earphone } ;'G'ax¿'mr;;;,' ;_7 

Lightweight, Shirt Pocket Size 3 Audio St 

9 Transistors, 2 Diodes, 
1 Thermistor 

Lafayette's "Mighty -9" portable, the most powerful tran- 
sistor radio, is the answer for those who want the best, 
without spending the most. Compare this portable with 
others selling for much more - compare feature for 
feature and you'll see why the Lafayette "Mighty -9" is 
your best buy. Size: 41/2Hx3Wx11/4"D. Shpg. wt., 21/2 lbs. 
FS -91L 19.95 

NEW LAFAYETTE 4 TRANSISTOR 
PUSH-BUTTON TAPE RECORDER 

Complete with Microphone, 
Earphone 3" Reel of Tape, 
Empty Reel, Batteries 
FOR HOME, SCHOOL, OFFICE = 

Lightweight - A mere 21/4 
lbs. ` 
Records and Plays Up to 1 
20 Minutes With 1 Standard + / 
3" Reel : 

Pushbutton Play, Rewind Off 
Comp letely Portable-Take It299 

No M0ú4 With You Anywhere 
Down y Battery Operated 

A real triumph in miniature recorders. Space age printed 
circuitry using a 4 transistor push-pull amplifier and 
built-in oval 21/204" PM Speaker provides quality sound. 
Has all the most wanted features. Dimensions: 8Wx31/2Hx 
73/e"D. Shpg. wt., 4 lbs. 
RK-133L Net 29.95 

LAFAYETTE'S 
NEW MAIL ORDER and SALES CENTER 

. 111 JERICHO TURNPIKE 
(2 -Blocks West of South Oyster Bay Rd.) 

SYOSSET, 

.. 

0111~-13:-;11-1. . 
LONG ISLAND, 

LOW COST 4 -BAND SHORTWAVE 
, _BROADCAST 

RECEIVER 
In A Smartly Styled 

1. Durable Metal Cabinet '0,0! No 
DownMoney 

4= 
_ 

Electrical Bandspread 1 

Built-in "S" Meter, BFO 
3 Short -Wave Bands, 1 BC Band 
AVC - Noiselimiter Big 5 Inch Speaker 

Now, you can tune in the world with this fabulous, new 
Lafayette HE -40 BC -SW receiver. Power packed superhet 
circuit covers the broadcast band (550-1600KC) and short- 
wave from 1600 KC to 30 MC in four bands. Features a 
precision electrical bandspread with slide rule band -spread 
dial. Separate bandspread tuning condenser and calibrated 
"S" meter for accurate tuning. Powered by 4 tubes plus 
a selenium rectifier. Operates on 105.125V; 50/60. cycle 
AC/DC. Size 131/2Wx5'/oHx83/4"D. Shpg. wt., 10 lbs. 
HE -40 Net 49.95 ------------~Lipa 

LAFAYETTE RADIO DEPT. IF -2 
I P.O. BOX 10, SYOSSET, N.Y. 
II Rush my FREE Lafayette Summer Catalog Supplement 
in Please send me # , Shipping Charges Collect 

I am enclosing $ 

II Name 

_ NEW YORK' Address 
- ; City 'one State 

June, 1962 



New 
Products 

TUBE TESTER ADAPTER 

EICO's Model 610 tube tester adapter en- 
ables the Model 625 emission type tube 
tester or Model 
666 dynamic 
conductance 
tube tester to 
handle 5- or 7 - 

pin Nuvistors, 
10 -pin minia- 
ture tubes, 
12 -pin compac- tions, and 
Novars. The 
adapter cable 
plugs into the 
9 -pin socket of ' , 

either EICO 
tester, and an 
additional con- 
nection is made 
via the tester's 
grid -cap lead. 
Included with 
the Model 610 are roll -chart supplements 
for both testers covering the above tube 
types. The adapter is housed in a grey - 
wrinkle steel case having a brushed -alumi- 
num panel. It's priced at $5.95 in kit form, 
$11.95 factory -wired. (EICO Electronic In- 
strument Co., Inc., 33-00 Northern Blvd., 
L. I. City 1, N. Y.) 

' 
1EST ADAPTER 

ii, 

:,1 ~ ¡ 

,5.oi .. 
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SINE/SQUARE-WAVE GENERATOR 

A versatile tool for audio checking, Lafa- 
yette's Model TE -22 sine/square-wave gen- 
erator combines two instruments in one. 
The 4 -band unit has a sine -wave frequency 
range of 20- 
20,000 cycles 
±1.5dh. and a 
usable square - 
wave range of 
20-25,000 cy- 
cles. A full - 
wave rectifier 
helps keep the 
distortion to 
less than 2% 
and the output 
(7 volts maximum) constant. Frequency 
accuracy is ± 5%. Among the other fea- 
tures of the Model TE -22 are its large, 
26 
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vernier -operated dial and variable output 
attenuator. Price, complete with a pair of 
test leads, $32.50. (Lafayette Radio Elec- 
trorrics Corp., 111 Jericho Turnpike, Syos- 
set, L. I., N. Y.) 

QUALITY TV KIT 

Hobbyists, experimenters, and es en people 
with no technical knowledge at all should 
enjoy putting together the Corear "Custom 
Seventy" TV 
kit. Accom- 
panying in- 
structions are 
straightfor- 
ward and in- 
clude large 
picture dia- 
grams and 
handy check 
lists. The set 
itself has a 19" 
aluminized pic- 
ture tube, a 
factory -assem- 
bled and prealigned tuner, three stages of 
prealigned video i.f. amplification, a sepa- 
rate sound i.f. amplifier (also prealigned), 
and a two -stage video amplifier. Price, 
complete with cabinet, all tubes, and built- 
in "rabbit ears" antenna, $135.00 (includ- 
ing 10% Federal tax) . Or, if preferred, a 
"pay as you build" plan allows you to buy 
the set in four separate packages at $36.00 
per package. (Concur instruments, 3939 
Wisconsin Ave., Washington 16, D.C.) 

1<1 

TRANSISTORIZED "GRID DIPPER" 

The completely transistorized PEL "Dip 
Meter" is powered by an internal battery 
and small enough to permit one -hand oper- 
ation. It can he 
used for circuit 
alignment, 
measuring res- 
onant frequen- 
cies, checking 
antenna reso- 
nance, and lo- 
cating parasit- 
ic frequencies. 
In addition, it 
serves as an 
r.f. detector, 
absorption 
wavemeter, or 
signal genera- 
tor, and carries 
out all of the other functions performed by 
the more conventional tube -type "grid dip- 
pers." The five plug-in coils (covering a 
range of 3.1 to 180 mc.) are epoxy -coated 
for greater dependability and color -coded 
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on Your MOSLEY 01-1 
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Communications Receiver! 
For the ultimate in a communications receiver, there is none finer than the Mosley CM -1. A pre- 
cision engineered receiver, the Mosley CM -1 covers a complete range of all amateur bands. The 
Mosley CM -1 is the first low-priced receiver with double conversion and crystal controlled first 
oscillator. It is the first receiver with 5 dual-purpose tubes of one type and 4 semi -conductor diodes 
which perform all functions usually requiring 12 or more tube sections. 
FEATURES AND PERFORMANCE 
Diode detector for a.m. and product detector for s.s.b. and c.w. . . . Calibration every 5 k.c. 
WWV reception at 15 Mc.... Sensitivity: 1/2 microvolt for 10 db. signal-to-noise ratio on ten meters. 
Selectivity: 2.5 kc. at -6 db. Automatic noise limiter. . . Stability: Less than 500 cycles drift 
after one minute'warm-up.... Less than 200 cycles change for 10% line voltage change.... Image 
and i.f. rejection: 35 db. minimum. .. ."S" -meter functions on a.m., c.w. or s.s.b with or without 
b.f.o.... Rear chassis accessory facilities: Transmitter relay terminals, accessory power socket, 
external speaker/ VOX terminals. . . . Power consumption: 33 watts. (115 v.a.c., 50 to 60 c.p.s.) 
See your dealer soon or write Mosley Electronics Inc., 4610 North Lindbergh Blvd., Bridgeton, Mo. 
Mosley CM -1 Amateur Net $182.70 
Matching Speaker-CMS-1 Amateur Net.....,....,.,...,.. . $16.95 

,A iWYLJLO&LLL <-91vt_r_ 
1' 

Prices subject to change 
without notice. All prices 
slightly higher west of the 
Rockies. 
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The Master 1í7M Series is a special range of 
selected tubes, ideal for today's technically - 
advanced and exacting electronic equipment. 

Each tube Individually 
Laboratory -Tested 

Tube -to -Tube Uniformity 
and Section -to -Section 
Uniformity Assured 

9 

f 

Guaranteed Performance 

Long Life 

The Master 10M Series ... guaranteed for10,000 hours of 
effective performance, within two years from date 
of purchase ... now available from 10M distributors or 
write direct for literature. 

International Electronics Corporation 

- 81 Spring Street, New York 12, N. Y. 

(Continued from page 26) 

to match the dial scales. In kit form (Model 
DM 201 K), the unit sells for $25.90; a fac- 
tory assembled and calibrated version 
(Model DM 201) is available at $31.90. 
Postage prepaid if remittance is included 
with order. (PEL Electronics, Box 555, 
Ridgewood, N.J.) 

CB MIKE PACKAGE 

Intended especially for 
"Combo" consists of a 
microphone' 
and a Model - 

254C desk mi- íl 
crophone in 
one package. 
Both mikes 
use the same 
ceramic car- 
tridge ( fre- 
quency re- 
sponse, 80-700p 
cycles; output 
level, -54 db), and both are wired for 
relay operation. The 350C is equipped with 
a hanger button, standard dash bracket, 
neoprene coiled cable, and momentary on - 
off switch. The 254C has both "touch -bar" 
and "lever -lock" on -off switches. Price of 
the package. $40.30. (Turner Microphone 
Co., 901 17th St., N.E., Cedar Rapids, Iowa.) 

CB'ers, the Turner 
Model 350C mobile 

. 
rn ,1. r', - 

L---.,_ 

STEEL BATTERY HOLDERS 

Keystone Electronics is producing a line of 
nickel -plated steel battery holders to sup- 
plement its aluminum models. The new units 
hold the batteries in an especially firm 
grasp, assuring a low -resistance contact 
even when they 
are subjected 
to shock or 
vibration. There's a 
choice of two 
series ( =1100 
or #2100), 
each available 
in 1-, 2-, 3-, or 4 -cell sizes (for either pen- 
light, "C," or "D" cells). Both series are 
designed to hold cells in an "end -to -end" 
fashion, but the #1100 group has only one 
terminal insulated from the holder frame 
while the #2100 group has both terminals 
insulated. At a slight extra cost, carbon - 
steel spring retainers (illustrated on all 
three holders in the photo) are available. 
The holders range in price from 23 cents to 
57 cents. (Keystone Electronics Corp., 49 
Bleecker St., New York 12, N.Y.) --TV-- 
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These two words . . . 

perhaps more than all 
others, describe the 

INTERNATIONAL 
MODEL 100 EXECUTIVE 
CITIZENS BAND TRANSCEIVER 

Superior performance is the 
product of efficient design, 
precision engineering, top quality 
components and construction. From interior to the clean attractive lines of its 

1' 

-.i . 
_ .,, 

exterior, the Model 100 gives you that extra measure 

Check these outstanding features . . . 

Crystal filter for minimizing adjacent channel interference. Built-in 
calibration circuit 12 -position crystal controlled transmit 
channel selector Front panel microphone jack Provision for 
connecting external speaker and S/meter Tunable dual con- 
version superheterodyne receiver covering all 23 channels. Two 
crystal controlled receive positions Push -to -talk operation 

Three way power supply for 6/12 vdc and 115 vac Five watts 
plate input Certified tolerance ± .005% Brown cabinet with 
brown and silver panel Dimensions: 51/2" H. x 81/2" W. x 9" D. 

.m..,.,.... ., 
á 

of reliability. 

Complete with 1 transmit crystal, 1 receive crystal, new style ceramic microphone and coil cord $199.50 

External S/Meter and Speaker 
This external S/meter and speaker is the perfect companion for 
the Model 100. Constructed with the same clean lines and fine 
craftsmanship. Utilizes a high impedance vacuum tube volt 
meter circuit. Connects to socket on rear of transceiver. S/meter 
reads in three ranges. 

Complete with 
interconnecting 
cable $49.50 

The next time you visit your International dealer ask 
him for a demonstration of the Model 100 Executive 
and the system -engineered accessories. A complete 
catalog of International equipment and crystals may 
be obtained by writing International Crystal Mfg. Cc.. 

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA 
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GIANT CB SALE!!! 
Closing out our stock of CB kits. Originally advertised at 
$39.95 up. Complete with power supply, tubes, crystal, 
cabinet, wire, instructions, etc. Less microphone. Note: 
transmitter must be tuned and tested by or under super- 
vision of person holding a first or second-class FCC li- 
cense. All sales final at this price. Thousands now in use. 
Rush your order in today while the supply lasts. 

110 VOLT CB TRANSCEIVER KITS $19.95 
12 VOLT CB TRANSCEIVER KITS $22.95 

6 VOLT CB TRANSCEIVER KITS $22.95 
o 3 -ELEMENT CB BEAM ANTENNA mounts verti-$1n an 

cally or horizontany SALE IU.JJ 
1-1 COMMAND CB GROUND PLANE ANTENNA se on 

Model CGP-I. Heavy duty-solid alum. rods. SALE J. .7.7 
COMMAND HOT-ROD delaEr 4-f 

ne 

Con- 
tinuously loaded whip +unk Id mo nt. .8.69 Reg. $11.98 SALE 
COMMAND CORSAIR Model CCB-I. Bumper 

Só.99 mount + heavy spring + 102" st. steel whip. 
Reg. $19.98 *SALE 
COMMAND CORSAIR 11 Model CBB-2. Double 
bumper mountspring + 102" st. steel whip. 5 
Reg. $22.95 "SALE ri COMMAND STANDARD 11 Model CS -2 Heavy 

56.69 duty holy mount + spring + 102" st. steel whip. 
Reg. $9.98 *SALE 
GENERATOR NOISE SUPPRESSOR Model GNS $1.99 
tuneable for CB band. Reg. $3.98 SALE .r 

o 14 -PC. CB SILENCER KIT Model SN-2 Com- 
áO.99 plete noise suppressor kit. Reg. $9.95 SALE J 

RG8u COAXIAL CABLE 100 feet for $7.99 
RG8u COAXIAL CABLE 100 feet for $7.99 

Check items wanted. Return ad or order w/check or money order I include postage. excess returned). 50 % Deposit on C.O.D.s. *shipped Railway Express Collect. 
GROVE ELECTRONIC SUPPLY COMPANY 
4103 W. Belmont Ave., Chicago 41, Ill. 

Rush items checked 
Send latest CB sale Catalog 

Name 
(please print) 

Ad fires: 

City Zone State 

r 

NEED A 110 V. 
A.C. OUTLET? 

IN CAR, BOAT, TRUCK, 
YOU HAVE IT, WITH A 

_Wulff POWER 
CONVERTER 

Actually gives you 110 volt, 60 cycle A.C. from your 6 or 
12 volt D.C. battery! Plug converter into cigarette lighter, 
and operate lights, electric shavers, record players, elec- 
tric tools, portable TV, radios, testing equipment, etc. 

Models from 15 to 300 $12 95 
watts, priced as low as LIST 

See Your Electronic Parts Dealer or Jobber, or Write: 

COMPANY 
1057 RAYMOND AVENUE 
ST. PAUL 8. MINNESOTA . o 

In Cañada. ATLAS RADIO CORP. LTD. - Toronto, Onts -' 
30 

A quick look at new products 
in the stereo/hi-fi field* 

ONEY stopping you from augmenting 
your stereo setup with an extension 

speaker or two? It needn't-not with Anglo 
American Acoustics offering a complete book- 
shelf speaker system at a "pin -money" 
price. Built around a 3" hardened -cone 
tweeter and an 8" woofer, these bookshelf 
units measure 10" x 24" x 9", and have a 
frequency range from 45 to 16,000 cycles. 
Ideal as extension speakers or even prin- 
cipal speakers in low-cost installations, the 
Anglo American units are available in two 
styles: an unfinished version, the "Kent," 
priced at $15.95; and an oiled walnut ver- 
sion, the "Windsor," going for $25.00. . . . 

"Bookshelf" hi-a/stereo has been around for 
some time, but a complete stereo tuner/am- 
plifier (less speakers) in a 6" x 15" x 131/2" 
cabinet should make any space -conscious 
audiophile sit up and take notice. Com- 
pletely transistorized, Altec Lansing's "As- 
tro" contains AM and FM tuners, FM 

1 - 
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Altec Lansing "Astro" stereo receiver 

multiplex circuitry, dual preamplifiers, dual 
amplifiers-plus a complete range of con- 
trols, for performance to entice even the 
most demanding audio enthusiast. Deliver- 
ing up to 55 watts of power in the mono 
connection, the "Astro" boasts less than 
1% total harmonic distortion at 20 watts. 
Its built-in multiplex circuit provides 30 db 
of channel separation over the entire audio 
spectrum, and there is a monitor light be- 
hind the station indicator panel to show 
when an FM stereo signal is being received. 

`Write to the Mall 1 acturers listed at the end of 
this column for mare data on products mentioned 

Always say you saw it in-POPULAR ELECTRONICS 



Now! drive as the experts doll.. 
amazing ,knight -kit° ELECTRONIC TACHOMETER KIT 

KEEP TABS ON YOUR 
ENGINE PERFORMANCE 

Tells you when to shift 
gears for peak efficiency 
Easy to install; does not 
affect engine perform- 
ance 
Mounts above or below 
dash, or on steering col- 
umn 
Helps you or your me- 
chanic do better tune-up 
jobs 

TRAHIS%STOR 
' 

CIRCUIT 

3% ACCURACY 

NOW ONLY 

$ 2195 
SEND NO MONEY 

only $5 per month 

Get best engine efficiency; 
save fuel; reduce engine wear. 
Always accurate-absolutely 
unaffected by voltage or tem- 
perature changas. 

NO.IGNITION ' 
!S' REWIRINGLL 

Greatest "Tach" Value Ever! 
Automotive and power -boating experts agree 
that for best fuel economy plus lower engine 
wear and peak performance, an accurate 
tachometer is a "must." Here is your best 
"tack" value. This easy -to -assemble precision 
instrument accurately registers engine speed in 
rpm-electronically! Has transistorized switch- 
ing and zener diode regulation; maintains 
accuracy regardless of voltage or temperature 
changes. Big illuminated dial face has red refer- 
ence pointer that may be set to any speed-lets 
you know at a glance when to shift gears. 

For 1-8 cylinder, 2 cycle; or 1-16 cylinder, 
4 -cycle engines using ignition coil and distribu- 
tor of 9-32 VDC; for magneto and 6-VDC sys- 
tems with external 9-V battery (not supplied; 
see below). Available in positive -ground and 
negative -ground models (virtually all late - 
model American cars have negative -ground 
systems). With all cables, universal -mount 
swivel base, tension strap, easy -to -follow 
instructions. 4% x 3% x 3W. Shpg. wt., 4 lbs. 
83 Y 944AX. For Negative -Ground Systems 
83 Y 980AX. For Positive -Ground Systems 
No Money Down. Each only $21.95 
83 Y 909. 6-V Battery & Accessories.... $ 1.50 

typical of the value and qualify of over 
100 other great KNIGHT -KITS 

ALLIED RADIO 
KNIGHT ELECTRONICS DIVISION 

June, 1962 

read what the experts say 

about the Knight -Kit Tachometer: 
"Even the newcomer... should have no trou- 
ble with the assembly. Driving the car with 
the (Knight -Kit) tachometer installed you will 
find it gives new insight into the relationship 
between speed and power." 

-iefechania /llustraled, March, 1962 
"Our assembled kit has just completed a 
6,000 -mile trip, during which it proved ex- 
tremely useful. On the basis of our experi- 
ence, the Knight -Kit seems to be a good 
value." 

-Car Life, April, 1962 
..Easy on the pocketbook ...could pay for 

itself if it wards off one trip to the car hospital 
...Calibration has been engineered for sim- 
plicity ... unusual ...zener diode regulation 
..provides 3% accuracy despite tempera 

lure or voltage variations." 
-Science & Mechanics, Nov. 1961 

'SEND NO' w -. _ e 

MONEY ALLIED RADIO 
t order'loday- 100 N. Western Ave., Chicago 80, Ill 

Ship me the following: 
O Tachometer for Neg.-Ground Systems 83 Y 944AX 

Tachometer for Pos. -Ground Systems 83 Y 980AX 
Ship No Money Down on Allied's Credit Fund Plan 

Name arar PRO, 

P Address 

City Zone State 

IF Le 
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SUPERIOR'S NEW MODEL 85 TRANS -CONDUCTANCE TYPE 

TUBE TESTER 

._- - -_ 
Model 85-Trans-Conductance 
ube T Total Price 552.50 
ern,. 512 50 offer 10 der iriol. 
hen 58.00 monthly for S months 

fsfcelery. Otherwile m 
urn, no explanation necessary 

FREE FIVE (5) YEAR 
CHART DATA SERVICE. 
Revised up-to-date subsequent 
charts will be mailed to all 
Model 85 purchasers at n 
charge for a period of five 
years after date of purchase. 

Model 85 comes complete, 
housed in a handsome 
portable cabinet with f 50 
slip-on cover. Only_- 52 

Employs latest improved 
TRANS -CONDUCTANCE cir- 
cuit. Test tubes under "dynamic" 
(simulated) operating conditions. 
An in -phase signal is impressed 
on the input section of a tube 
and the resultant plate current 
change is measured as .a function 
.of tube quality. This provides the 
most suitable method of simulat- 
ing the manner in which tubes 
actually operate in radio, TV re- 
ceivers. amplifiers and other ch.- 
gaits. Amplification factor, plate 
resistance and cathode emission 
are all correlated in one meter 
reading. 

SYMBOL REFERENCES: 
Model 85 employs time -saving 
symbols e. . . A. :t in place 
of difficult -to -remember letters 
previously used. Repeated time - 
studies proved to us that use of 
these scientifically selected sym- 
bols speeded tip the element 
switching step- As the tube man- 
ufacturers increase the release of 
new tube types, this time -saving 
feature becomes necessary and 
advantageous. 

"FREE -POINT" I.F.VER 
TYPE ELEMENT SWITCH 
ASSEMBLY marked according 
to RETMA basing, permits ap- 
plication of test voltages to any 
of the elements of a tube, 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 

T 
á yory u y. 

for te lam 

aieuir sulmm tmm 
d u2.5o.apq 

P m 
pm month iórei león .: 

nrfinance 

.added. 
It n 

Iey satisfied. r.. 
turn ito la. no qaaa- 
lion necessary. 

r MOSS ELECTRONIC, INC. 
a DEPT.1)-934,3849 Tenth Ave. New York 34, N. Y. 

Please rush Model 85. If satisfactory. I will pay 
on terms specified. Otherwise I will return tester. 

Name 

Address 

e Cy Zone State J 

You 
SAVE 
MO Y! 

KEY 

RUSH US YOUR LIST 

OF HI-FI COMPONENTS 
FOR A VERY SPECIAL 
GROUP QUOTATION 
WRITE FOR FREE AUDIO 
DISCOUNT CATALOG A-15 

New low prices on tape re- 
corders, amplifiers, tuners, 
loudspeakers, cartridges, etc. 

ELECTRONICS COMPANY 
120 LIBERTY STREET 
NEW YORK 6, N. Y. 
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Showcase 
(Continued from page 30) 

Controls on the "Astro" include loudness, 
channel reverse, phase reverse, rumble filter, 
automatic frequency control, and AM band- 
width; its source selector allows inputs from 
tape decks and phono pickups as well as the 
built-in tunes -s. Price, $597.00. 

Latest FM stereo tuner from Harman- 
Kardon is the Citation III -X, available either 
as a kit or as a factory -wired and tested 
unit. A front -panel -mounted control allows 
you to select at will either "mono," "stereo," 
or "stereo SCA filter" (designed to remove 
stray noises in areas where background mu- 
sic is being broadcast by multiplex). Other 
controls include a.f.c. on/off and controls 
for interchannel muting and local or long- 
distance reception. The kit version, in- 
cidentally, features prewired and factory - 
aligned multiplex and r.f. sections. Price: 
$219.95 in kit form; $299.95, factory wired. 
. . . Just about everything on the "audio" 
airwaves is yours with Heath's new AJ-41 
AM/FM tuner. Equipped with a built-in 
FM multiplex converter, it provides AM, 
FM, and FM stereo reception at the flick of 
a switch. A neon indicator light shows when 
an FM stereo signal is being received, and 
individual tuning meters for both AM and 

.x^ ` 
'1 e (= .l ° t.1; .ro.R , l .9 m . 19 -1q}, 'y'{- 
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' . . , 
Heath Model AJW-41 stereo tuner 

FM permit precise, "on the nose" tuning. 
An FM squelch circuit eliminates between - 
station "noise" when tuning across the FM 
band, and cathode -follower outputs mini- 
mize hum and high -frequency losses in in- 
terconnecting cables. Finished in a luggage - 
tan steel cabinet with polished anodized 
trim, the tuner is available either factory - 
assembled (as the AJW-41), or in kit form 
(as the AJ-41) with a preassembled and 
pre -aligned FM tuning unit. Prices: $189.95 
for the AJW-41; $119.95 for the AJ-41.. , . 

Another tuner-this one a straight FM 
multiplex unit-is beautifully finished in 
gold and white with a contrasting black dial 
face. Distributed by Lafayette Radio, the 
LT -81 is hand -wired and individually tested 

Always say you saw it in-POPULAR ELECTRONICS 



BUILD 20 RApioD 
CIRCUITS AT HOME Q 

with the New 'P 

PROGRESSIVE RADIO "EDU-KIT"® 
I, A. Practical Home Radio Course 

Now Includes 
* RECEIVERS * TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELL.ENT BACKGROUND FOR TV 

* SCHOOL INQUIRIES INVITED" 
* Sold In 79 Countries 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Etlu-Kit" Otters you an outstanding PRACTICAL HOME RADIO COURSE at a rOCkoottom price. Our Kit Is designed to train Radio & Electronics Technicians, making se of the most modern inethods of home training. You will learn radio theory, construe tlOn practice and servicing. THIS 15 A COMPLETE RADIO COURSE IN EVERY DETAIL. You will learn how to build radios. using regular schematics: how to wire and solder in a professional manner: how to service radios. You will work with the standard type of punched metal chassis as well as the latest development Of Printed Circuit chassis. You will learn the basic principles of radio. You will Construct. study and wok with RF and AF anlplifier5 and oscillators, detectors- rectifiers. test equlu:ttent. You will learn and practice Code. using the Progressive Code Oscillator. You will learn and practice troubleshooting using the Progressive Signal Tracer. Progressive Signal Injector, Pro- gressive Dvnaittic Radio & Electronics Tester, Square Wave Generator and the accompany- ing Instructional material. 
You will receive training for the Novice. Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build 20 Receiver. Transmitter. Square Wave Generator, Code Oscillator, Signal Tracer and Signal Infector Circuits. and learn how to operate them. You will receive an excellent background for television. HiFi and Electronics. Absolutely no previous knowledge et radio Or science Is required- The 'Edit -Nit" is the product of any years Of teaching and engineering experience. The ' Edu-Kit" will pro- vide with a basic education in Electronics and Radio. wOrth many times the Complete price of 526.95- The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background ages and backgrounds iia.e suCeessfully in radio or science. Whether you are utter- Used the 'IEdu-Nit" In more than 79 Coun- ested e l Radio & EleCtrotlics because you tries 01 file world. The "Edu-Kit" has been want an Interesting hobby, a well paying carefully designed. step by step. so that business or a job with a future. you will find you cannot make a mistake. The 'Edu-Nit" the "Edu-Nit" a wortltwlille investment. allows you to teach yourself at your own Many thousands of individuals of all rate. No instructor is necessary. 

°PROGRESSIVE TEACHING METHÓD'. 
ih 

rrugressive Radio cuu"t -. ' is " u u lureinst eueal.oil:ll radio kit in the world, and is universally accepted as the standard in the field of electronics training. The "Edo - Kit" uses the modern educational principle of "Learn by Doing. Therefore you construct, learn schematics, study theory, practice trouble shooting-all in a closely integrated pro- gram designed to provide an easily -learned. thorough and interesting background in radio. You begin by examining the various radio parts of the 'Edu-Nit." You then learn the function. theory and wiring Of these parts. Tltelt you build a simple radio. With this first set you will enjoy listening to regular broadcast stations. learn theory. practice testing and trouble -shooting. Then you build a niore advanced radio. learn more advanced theory and tecliniaues. Gradually, in a progressive manner, and at your own rate. you will find yourself constructing more advanced multi.tube radio Circuits, and doing work like a Included in the Edu-Kit" Course are 20 Receiver, Transmitter. Code Oscillator. Signal 
Tracer, Square Wave Generator and Signal IlllectOr Circuits. These are not unprofessional professional n. b eadboartl 

Radio 
exlerie,ents'abut genuine radio Circuits. Constructed by means of profession- 

al wiring and soldering on metal chassis, plus the new method Of radio construction known 
as "Printed Circuitry.' These Circuits operate On you, regular AC or DC house current. 

Hjj . °THE "EDU-KIT"..IS COMPLETE ' 
You wilt receive all parts anu n alruc..u,i5 necesra. y to .111,1d 20 different radio ailo electronics Circuits. each guaranteed to operate. Our Kits contain tubes, tube sockets. varl 

able. electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips. 
Ctliifiers, l volume con d 

uncial Chassis. 
lat'd siwitclhes, etc. 

Manuals, hook-up wire, sdltlCr, selenium r 
In addition. you receive Printed Circuit materials, including Printed Circuit chassis. 

special tube sockets, (hardware and instructions. You also receive a useful set of rod's. a professional electric soldering Iron, and a Sell -powered Dynamic Radio and Electronics Tester. The "Edit -Kit" also includes Code Instructions and cite Progressive Code Oscillator. 
in addition to F.G.C.-type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with the Progressive Signal Tracer and the ProgreS- Ive Signal Infector. a High Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consultation Service. Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions. etc. Everything is yours to keep. 

r PRINTED CIRCUITRY 
At no increase in price, the "Edu-Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
unique servicing instrument that can de- 
tect many Radio and TV troubles. This 
revolutionary new technique of radio 
construction is now becoming popular 
in commercial radio and TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are merely plugged in and soldered to ter- minals. 

Printed Circuitry is the basis of modern Automation Electronics. A knowledge of 
this subject is a necessity today for 
anyone interested in Electronics. 
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,, .';- 
Training Electronics Technicians Since 1946 

FREE EXTRAS 
° SET' OF TOOLS El 
SULDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
ASATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble-slloOt:ng and servicing in a progressive manner. You will practice repairs on the sets that 

you construct. You will learn symptoms 
and muses of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Infector and the dynamic 
Radio & Electronics Tester. While you 
are learning in tills practical way, you will be able 1 do many a repair job for 
Your friends and neighbors. and charge 
fees which will far exceed the price of the "Edu-Nit.' Our Consultation Service will Inelp you with any technical prOb 
hems You may nave. 

FROM OUR -MAIL BA 
J. Stataitis, of 25 Poplar PI., Water- 

bury, Conn., writes: 'I have repaired 
several sets for my friends. an made 
money. The "Edu-Kit" paid for itself. I 
was ready to spend $240 for a Course. 
but I found your ad and sent for your Kit." 

Ben Valerlo, P. O. Box 21. Magna. 
Utah: "Tile Edu-Kits a wonderful. Here 
I ant sending you the questions and also 
the answers for them. I llave been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to build Radio Testing Equipment. I en- 
loyetl every minute I worked with tile 
different kits; the Signal Tracer works 
line. Also like to let you know that 1 

feel proud of becoming a member of your 
Radio -TV Cloli. 

Robert L. Shutt, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop roc a few lines to say that I re- 
ceived my Edu-Hit, and was m really aazed 
that such a bargain call be /tad at such 
a low price. I have already started re- pairing radios and 

5ii 
ehonograPhs. My friend,wererealty prised to see me 

get into the swing of it so quickly. The 
Trouble -Shooting Tester that comes withthe Klt really swell. and finds the 
trouble. if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDE' DIRECT FROM' AD-RECEIVE FREE BONUS - 

RESISTOR AND CONDENSER KITS WORTH $7 ° 

Send "Edu. Kit" postpaid. I enclose full payment of 526.95. 
Send "Edu-Kit" C.O.D. I will pay 926.95 plus postage. 

9 Rusll me FREE descriptive literature concerning "EduKit." 

Name 

Add: ass 

PROGRESSIVE "EDU-KITS°' INC. 
1186 Broadway, Dept. 593-D, Hewlett, N. Y. 
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Discover the exciting world of ill 
communication 
electronics with these 

"NN: 
Basic Communication Kits 

Kits anyone can use to acquire knowledge of communication electronics. 

Starter Kit contains all parts necessary to experiment with com- 
munications circuitry and construct two control boxes with head 
phones and microphones, two speech amplifiers and one transistor- 
ized voltmeter. Only $34.95 (including comprehensive manual). 

AM Radio Add -On Kit lets you assemble an AM transmitter and an 
AM receiver for use with Starter Kit (above) to experiment with radio 
frequency modulation, detection and two way wireless communica- 
tions. Only $15.00. 

Modulated Light Beam Add -On Kit consists of a transmitter and 
receiver for use with the Starter Kit in communications experiments 
using light as the sound transmitting medium. Only $15.00. 

THESE NEW KITS provide an introduction to communication tech- 
niques, electronic components and electronic communication systems. 

FULLY GUARANTEED against defects in manufacture. In addition, 
these Kits carry a 10 -day unconditional money -back guarantee. All 
prices F.O.B., Watertown, Mass. 

EASY -TO -UNDERSTAND MANUAL accompanies each Starter Kit...gives 
a complete description of electronic components and their functions in 
clear, non -technical language. Easy -to -follow, step-by-step instructions 
and experiments. No prior knowledge of electronics is necessary. 

SEND FOR DESCRIPTIVE LITERATURE - TODAY! 

Scientific Development Corporation 
Dept. PE -6, 372 Main Street, Watertown, Massachusetts 

Please send literature on Basic Communication Kits. 

Name 

Street I 

I City Zone State 

3 'a. ELECTRON 

P.O. CO. 

MICRO 
S Park PoteBon53,New 

Jersey $35 
Ht1NOPER 
4SS7p 

SEND FOR FREE 
COMPLETE LIST 
OF TUBES 

Fabulous Low Prices! 
Large Select Stocks! 

Dependable, last Service!. l 

7 0A2 
OZ4 

304 6BC5 
6BC8 

2A8 
2A 05 

A7GT 
B3GT 
H4G 
H5GT 
L4 

4BZ7 
5AS8 
5A T8 
5AV8 
5A W4 

46 
6C4 
6C5 
6C6 
6CRe 

2A T6 
2AT7 
2AU6 
2AU7 
2AV6 

L6 
N5GT 

5131( 7 

516 
6CD6G 2AV7 

2AX4GT 
05Gr 7A4/XXL 2AX7 

5T8 U4G 745 
2A3 5U8 7A6 9BG6G 
2A F4 916 

3BC5 6A7 7A7 A8 978 
3BN6 6A8 7B4 4A 
31328 6AB4 7B5 25AV5 
3CB6 6AC7 766 251306 

3CF6 6A F4 7B7 25DN6 
3CS6 668 7B8 25L6GT 
3L F4 6BA6 7C4 25W4GT 

25Z5 
25Z6 
26 
35A5 
35B5 
35C5 
35L6GT 
35W4 
35Y4 
35Z5GT 
37 
39/44 
42 
43 
45 
50A5 
78 
80 
84/6Z4 
II7Z3 

All tnl...p tal,-tesle,l for mutual con- POSTAGE PAID. Send 
dnclnnre, Mc test. r :,,or. Fifr:l: I yr 25c handle. for o lers 
replarenteI n lobe falling under all ,,o der $6. 25% del,. 
m,eratine c tut., Adv. tubes t , . C 0.D.'o. Send appro.. 

norily may he elec. pert.fart. sec cost. on Can. 11 foreign 
ds orused-clearly marked. order.. 

o 
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for 20 db quieting at 2 microvolts input. 
Employing a triode mixer, dual tuned lim- 
iters, and a Foster -Seeley discriminator, the 
LT -81 is equipped with an a.f.c. defeat 
switch as well as a tuning meter for pin- 
point tuning accuracy. As for the multiplex 
circuit, it provides a stereo separation of 
30 db with less than 1% harmonic distor- 
tion. Price, $76.50. 

NuTone now has a wall -mounting stereo 
tape recorder which actually folds into the 
wall when not in use. A perfect match for 
the company's wall -mounting tuner and 
amplifier, the recorder can be removed and 
used as a portable tape recorder if desired. 
A record lock prevents accidental tape era- 
sures, and two vu meters allow accurate 
setting of channel levels, both on record and 
playback. The recorder operates at both 
71/2 and 33/4 ips and is ideal for use with 
four -track stereo tapes. Price, $349.50... . 

Picker ing's astounding stereo cartridge (the 
D-3805AA, tracking at 1/2 gram) has a part - 

Pickering Model 200 tone arm 

ner-the Model 200 Stanton Unipoise tone 
arm. Featuring an exclusive single -pivot 
bearing for friction -free motion in all planes 
and ultra lightweight construction for low- 
est possible mass, the new tone arm also 
incorporates a built-in arm rest. Stylus 
pressure can be readily adjusted over a 1/2 - 
to 2 -gram range, and installation requires 
only a single mounting hole. Price, $36.00. 

. . A 3 -way speaker system from II. H. 
Scott, consists of a high -compliance 8" woof- 
er and separate mid -range and high -fre- 
quency units. Like other speaker systems in 
the Scott line-up, the S-4 has a crossover 
network with separate controls for both 
mid -range and tweeters. Available in oiled 
walnut, mahogany, or unfinished pine or 
hardwood, it measures a compact 22" x 11" 
x 9" and is suitable for bookshelf or floor 
mounting. The S-4 comes wired and in kit 
form; prices range from $114.95 to $124.95 
for the completed unit, and from $84.95 to 
$104.95 for the kit, depending on finish. 

Stereoti nzics' universal remote control unit 
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If you were not among 
the 10,123 kit -builders who 

received this first issue 

... you're 
missing something 

'Vile first issue of the quarterly RAE Journal has now 

been received by more than 10,000 members of the 

R-AE Society - the national organization devoted to the 

interests of radio, audio, and electronic kit -builders. From 

initial reports, the Journal is a resounding success. Comments 

from Society members say: "Bravo" - "Something we have 

really needed" - "It's a must for kit -builders" - "Filled 
with wonderful, original ideas." 

The RAE Journal is available only to members of the 

Society. You can't buy a copy anywhere. However, more 

copies are being mailed out daily. You can have one, too. 

Here are the details: 

WHY THE FIRST ISSUE OF THE 

JOURNAL SCORED A BULL'S EYE 

Under the direction of Milton B. Sleeper, one of the radio - 

audio pioneers and a recognized authority on kir design, the 

RAE Journal is devoted exclusively to the interests of kit - 
builders (no record reviews or articles on music). 

The new issue contains ten articles and departments on 

kit designs, kit construction, system planning, Society activi- 

ties, and related subjects. The Journal serves beginners as 

well as advanced enthusiasts with how -ro articles, reports, 

and comments written in a clear, concise manner, profusely 

illustrated with drawings and photographs handsomely printed 

on fine paper. 

It is filled with original ideas, plans, and information on 

interesting things you can do with simple tools and a kitchen 

table for your workshop. 

When the Journal gets into controversial subjects, no holds 

are barred. Parts of the "Notes and Comments" and "Mem- 

bers' Roundtable" might be labeled "Too Hot to Handle." 
Altogether, you will find the RAE Society's Journal unique. 

stimulating, authoritative. 

Most valuable of all are the articles on new kits - kits 

unlike any you have ever seen because they incorporate de- 

velopments and practices borrowed from precision instruments 
and military equipment, but in practical form, suited to home 

construction. 

THE FIRST RAE KITS 

The first R:AE kits will be available in August. The over- 

all design, assembly and wiring methods, appearance of the 

finished instruments, and even the instructions and diagrams 
are totally unlike any now available. They are not instruments 
in "kit form that were originally designed for factory produc- 
tion -line assembly. RAE kits are designed by kit -builders, 
specifically for kit -builders. 

June, 1962 

RAE SOCIETY MEMBERS SERVE 

ON THE ADVANCE -TEST PANELS 

Before a new R-AE kit is released, it will be pre checked 

by Society members in this way: Ten prototypes will be 

given to 10 members, some of whom are beginners, some 

advanced enthusiasts and professionals. Each will assemble 

his kit and report on his experiences. In return, he will 
keep the finished kit without charge. A new panel will be 

chosen for each new kit; no member may serve twice. Any 

Society member may apply to serve on an Advanced -Test 

Panel. No purchase of equipment is necessary. 

YOU ARE INVITED TO JOIN 
THE RAE SOCIETY 

Whether you are a beginner or an experienced kit -builder, 
you are invited to join the RAE Society. Details of the 

Society's activities are published in the Journal. Annual 

dues of 51.01) entitle you to all privileges of membership, 

to receive four issues of the quarterly Journal, and to qualify 

for service on an Advance -Test Panel. 

Use the coupon below or your own stationery. Read the 

UNCONDITIONAL GUARANTEE in the coupon. 

TO GET THE FIRST ISSUE OF THE JOURNAL, 
RUSH YOUR MEMBERSHIP APPLICATION TODAY! 

RAE 
SOCIETY 

RAE SOCIETY 
(sponsored by RAE EQUIPMENT, INC.) 

COUNTY BANK BUILDING 
GREAT BARRINGTON, MASS. 

Yes I want to participate in all RAE Society's forth- 
coming activities. I enclose 51. as my dues for one 
year, I understand that I will receive a Membership 
Card, the quarterly Journal issues for one year, and 
may qualify to serve on an Advance -Test Panel. 

NAME 

STREET 

CITY ZONE STATE ..................... 

I understand that I am not required to purchase 
any RA-E kits to enjoy full membership privileges. 

I am a Beginner Experienced kit -builder 
Professional. 

UNCONDITIONAL MONEY -BACK GUARANTEE 
If I am not completely satisfied after I receive and 
examine my first issue of the Journal, my money 
will .be refunded promptly on request. No extra 
charge outside the USA. 
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DON'T THROW 

OLD RADIOS AWAY! 
Here's the data you 
need to fix them FAST 
.. , and good as new! 

Just look up the how -to -do -it data 
on that old radio you want to fix! 

Four times out of 5, this giant, 
3i -pound. 744 -page Ghirardf RADIO 
TROUBLESHOOTER'S HANDBOOK 
gives exactly the information you 
need to fix It in a jiffy. Tells what is 
likely to be causing the trouble . 

shows how to fix it. No useless test- 
ing. No wasted time. Handbook 
covers practically every radio re- 
ceiver model made by 202 manufac- 
turers between 1925 and 1942. Using 
It. even beginners can easily fix old 

sets which might otherwise be thrown away because service in- 
formation Is larking. With a few simple repairs, most of these 
old sets can be made to operate perfectly for years to come. 

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

Included are common trouble symptoms and their remedies for over -1.11híí models of old 110111e. oalo 'adios and record changer.; Airline, Apex, Arvin. Atwater Kent, Belmont. Bosch, Brunswick, t'lariot, I'toslcy. Emerson, Facia. G.E. Kolster. Majestic, Motorola, 
I 'Idle°. Pilot. RCA. Slivertone, Snarton, Strombcrg and dozens more. 
Includes hundreds of pages of invaluable tube and component data, servlre short cuts. etc. 

TRY IT 10 DAYS . . . see for yourself! 

L 

Department PE -62 623900 
HOLT, RINEHART & WINSTON, INC. 
P. 0. Box 2334, Grand Central Station 
New York 17, New York 

ml 0hlrardi's (RADIO -ritulUitLECl100TE1t's HANDBOOK 
1571111.20? 1 for IO.day free examination. If I deride to keep book. I will i.ennit the full price of only StO plus postage. Otherwise. I will return book postpaid and owe you nothing. 
I NA Vi:! Send $10 will, order and we pay postage. Same return 
privilege with money refunded.) 
NANIF 
alll)Itl<SS 
ClT1'./.ONE, STATE..... 

OUTSIDE U.S.A.-Price $10.50 cash with order only. 
Above over expires Feb. 95, 1003 

Send for NEW 
FREE CATALOG p961 

with oscillator 
circuits 

Citizen Band Class "D" Crystals 
:3rd overtone - .005% tolerance - to $/195 
meet all FCC requirements. Hermetically,LL 
sealed Ile6/U holdero. 1," pin spacing. EACH 
.115U pins. (Add 15c per crystal for .093 
)tins). 

All 22 megacycle frequencies ill stock: 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. 
Matched crystal sets for ALL CB units (Specify equipment 
slake and model numbers) ....................................$5.90 per set 

RADIO CONTROL CRYSTALS 
in HC6/U HOLDERS -51X FREQUENCIES 

In stock for immediate delivery Itreaueneles listed In mega- 
yciesl; tolerance .005./0. 1,4' pin sparing. .050 pin diameter. 

(.O03 pins available, add lac per crystal.) Specify frequency. 
26.995, 27.045, 27.095, 27.145, $7,9 S 27,195, 27.255 EACH 

Ladd Se per crystal for postage and handling) 
ENGINEERING SAMPLES and 501511 quantities for prototypes 
nose made at either Chicago or Fort Myers plants with 2-i hour 
service. IN CHICAGO. ('HONE GLadstone 3-:1555 
IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order dircct and send us his name. 

RUSH YOUR ORDER NOW TO 

tiTEXAS CRYSTALS 
1000 Crystal Drive, Fort Myers, Florida 

Dept. Y-62 Phone WE 6-2100 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 
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permits remote operation of any component 
or console system at distances up to 800 feet. 
Although the device can be connected either 
"electronically" or mechanically, no audio 
signals pass through the cables, and no dis- 
tortion, noise, or frequency losses are intro- 
duced. Both two- and three -channel models 
are available-the two -channel model (RM- 
2), priced at $75.00, is supplied with a re- 

( ` :1c 4 9' 
d4 i 
i : «h.-- 

v 

Stereosonics remote control unit 

mote switch -control box, 40 feet of cable, 
and four audio connecting cables; the three - 
channel model (RM-3) lists at $95.00, with 
extension cables, additional "control cen- 
ters," and flexible shaft cables available as 
accessory items. ... If you happen to have 
a stereo tape recorder with a three -conduc- 
tor "dual" input (Norelco, Webcor, Revere, 
or Wollensak, fo- example) , you'll be inter- 
ested in the new 10FK25 molded cable as- 
sembly from S(citchcrajt. Made from high - 
quality, tandem stereo cable with individual 
shields, the 10FK25 enables you to intercon- 
nect a stereo mixer and your stereo recorder 
without soldering, wiring, or the use of any 
tools. It's only necessary to insert the 3 - 
conductor phone plug into the "Mic input" 
on the recorder, and the color -coded plugs 
into the stereo mixer. Price, $4.00. 

Anglo American Acoustics Ltd., 129 Maryland Ave., Freeport. N.Y. 
Altec Lansing Corp-, 1515 S. Manchester Ave., Ana- 

heim. Calif. 
Harman-Kardon, Inc., 520 Main St., Westbury, 

N.Y. 
Heath. Co., Benton Harbor, Stich. 
Lafayette Radio Electronics Corp., 111 Jericho Turnpike. Syosset. L.I., V.Y. 
NU Tone, Inc., dladison Red Bank Rds., Cincin- stali 27, Ohio. 
Pickering 1E Co., Inc., Sunnyside Blvd., Plainview, 
V.Y. 

II. II. Scott, Inc., Dept. P, 111 Powdermill Rd Maynard, Mass. 
Stereosonics, Inc., P.O. Box 4205. Long Island 

City 4. N.Y. 
Sicitchcraft, Inc., 5.555 N. Elston Ave., Clticago 30, Ill 
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The Fisher KX-200 80 -Watt Stereo Control -Amplifier StrataKit, $169.50.' 
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I,t 
Build It 

Stage -By -Stags 
Poge-By-Poge 

Automat,, Checking 
A.,ures Perko Results 

THE FISHER --STRATAK/Te 
MSMER RADIO CpePORaIttOM IOÑ A O ntAMo O 1 .MRM TORS 

. 

.,. . :. ! 

It has four things that others haven't. 
IStrataKit Construction. Assembly by totally 

error -proof stages (strata). Each stage corresponds 
to a separate fold -out page in the Instruction Manual. 
Each stage is built from a separate transparent packet 
of parts. Major components come already mounted on 
the extra -heavy -gauge steel chassis. Wires are pre-cut for 

every stage-which means every page. Result: Absolutely 
equal success by the experienced kit builder or the com- 

pletely unskilled novice! 

Built -In d'Arsonval Meter. For laboratory - 
accurate adjustment of bias and balance. Assures 

peak performance from the start; permits 'touching up' 
for continued peak performance throughout the years, 
regardless of rube aging. No other single -chassis control - 
amplifier kit has this vital feature. 

'Walnut or Mahogany cabinet, $24.95. Metal cabinet, 515.95. Ponte slightly higher in the Fat West 

June, 1962 

3Third -Speaker Output with Volume Control. 
. Blends the two stereo channel outputs to feed a 

third loudspeaker system-at any desired volume level. 

Ideal for center -channel stereo fill-in or for a mono ex- 

tension speaker in another room of the home. A Fisher 
exclusive among control -amplifier kits. 

4. 
t- 

The Fisher Name. No comment necessary. 

I USE THIS COUPON FOR FURTHER INFORMATION 

Fisher Radio Corporation 
21-52 44th Drive- Long Island City 1: N. Y. 

Please send me without charge the complete 
Fisher StrataK it catalogue. 

NAMF 

ADDRESS 

FISHER 

14ti 

CITY 
L 

70NZ STATP I'En I I 
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New 
Transis 
terized 
Stereo/ 
Mono 
4 -Track ` u - - 
Tape O mrun ^' 
Deck t) a 
RP100 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

28W Integrated 
Stereo Amplifier HF81 
Kit $69.95 Wired $109.95 

Stereo 
Power _ 
Ampliflers' 

Kit Wired 

BESI BUYS IN STEREO AND MONO HI-FI 

New 70 -Watt Integrated 
Stereo Amplifier ST7O 
Kit 594.95 Wired $149.95 

New FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Incl. FET 

FM Tuner HFT90 
Kit $39.95 Wired $65.95 
Incl. FET Metal Cover $3.95 

AM Tuner HFT94 Incl. FET 
Kit $39.95 Wired $65.95 

..; _ . ._ . .7' 
44e) .' 41; 

New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

t,' 

C 9 

EXCELLENCE. 

IN. 
100W 14F89: $99.50 $139.50 

. ' 70W HF87, $74.95 $114.95 p Iona 
Bookshelf Speaker uCREATIVE 

° 

28W HF86: $43.95 $ 74.95 HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS,r HAM _GEAR, RADIOS - 

ELECTROr" 

Citizens Band Transceivers j from 'y Kit 
NEW WalkieTalkie 1' ;t $59.95 $ I - Citizens Band Wired _ " . ° Transceiver #740 $89.95 Kit $54.95. 

1., _,ra'ri._ Wired $79.95. 
Complete with 

New 60W CW Transmitter =723 rechargeable 
Kit $49.95 Wired $79.95 battery & charger. 

NEW FM -Multiplex 
Autodaptor MX99 

Kit $39.95 Wired $64.95 
CoverOptional. 1. $2.95 
(Patents Pending) 

BEST BUYS IN TEST EQUIPMENT' T 

New Metered 
Variable Auto- 
Iranstormer AC 

Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
Tester 
=625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger - 
K10$2 
Kit $29.95 

" Wired $38.95 " 9 
. Extra -filtered for 

transistor equipt. =1060 
Kit $38.95 Wired $47.95 

Peak -To -Peak 
VTVM =232 
& Uni-Probeta 
Pat. =2,790,051 
Kit $29.95 
Wired $49.95 

VTVM =221 
Kit $25.95 Wired $39.95 

RF Signal'^-_ 
Generator ar 
=324 9 
Kit $26.95 

i1 i* 
Wired $39.95 $ 

NEW AC 
Volt -Watt 
Meter #260 
Kit $49.95 
Wired $79.95 

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon. -Fri., 
38 

DC -5 MC 
5" Scope =460 
Kit $79.95 
Wired $129.50 

5" Push -Pull Scope =425 
Kit $44.95 Wired $79.95 

Over 2 *MILLION ' 

EICO instruments in 
use thrbrighOut tie 
world. Cbmpare, take 
them home 
"off the shelf" _ - 
from 1500 - 

neighborhood 
dealers, most of" 
whom offer 
budget terms. 

1 

1000 "',^' 
Ohms/ - C. 1, N.Y. PE -6 

Volt I EICO, 3300 N. Blvd., 
Ldescnbing over 

Send Catalog free Stereo =536 products, Kit 
redl$1690 1 N Fi Guide,tyfree Short Course for 

Novice License, name 
of nearest 

1 EICO dealer. ElSend new 36-pageHt-Fl 

for which I 

I 
eGUIDEBOOK 

for postage & handling- 
nclose 25¢ 

I Name. .................................................... ame..................................................... 
Multi- i+t 

` 

Signal t Address .......................................... 
Tracer /one ... State ................ 1 

145A City.. ............. 

Wiredt 
$19.958 Add 5% in the West 

$28.95 I ^ , 

7:15-8 P.M. ©1962 by EICO, 3300 N.Blvd.. L. I. C. 1, N.Y. 
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By TOM LAMB, K8ERV 

Want- to listen. in on _the satellites? 

This little Nuvistor-powered converter 

pulls them in on any 15 -meter receiver 

-s\_ V1.5" 

WITH 
the ever-increasing interest in space science, more arttl more ex- 

perimental satellites are being blasted aloft each year. The general 
public can only marvel at these accomplishments, but those who have ap- 

propriate receiving equipment are more fortunate. They:.can actually listen 
in to the radio "voices" of the satellites. 

The little "NASA -136" converter described on -the following -pages is de- 

signed to receive on -the 136-137 mc. band now used by the National Aero- 

nautics and Space Administration for satellite telemetering. Employing 
a Nuvistor r.f. stage, the unit has a sensitivity and signal-to-noise 

ratio more than adequate to pull .in signals from milliwatt pow- 
ered transmitters orbiting thousands of miles áwgy. ,Use it 

with any communications receiver tuning 15 meters, and 

you'll have many hours of fasciñating listen: 
ing. But remember: this project is only' 
- fór experienced builders. - 
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The completed converter (fore 11/4 - 

ground) and power supply chassis plug 
together to make one efficient, integrated unit. 

C2 
500 y11f. 

L3 VI 
6CW4 2 

L6 

4 , 

TWISTED 
PAIR 

TEST 
POINT 

2 
O 

V2 

R3tS 6AK5 
IOOKi 

Schematic diagram of converter. Lead from pin 
7 of P1 to point "X" is not connected at "X" un- 
til initial adjustments are finished ,(see text). 

PARTS LIST FOR CONVERTER 

About the Circuit. The 136- to 137 -me. 
signal from the satellite passes from the 
antenna to triode V1 (a 6CW4 Nuvis- 
tor), which is connected as a neutral- 
ized r.f. stage. From V/, the amplified 
signal is coupled to the control grid of 
V2, a triode -connected 6AK5 which 
serves as a mixer. 

The screen grid of crystal oscillator 
V3, another 6AK5, is tuned (by coil L11 
and capacitor C9) to the 38 2/3-mc. fun- 
damental frequency of crystal Xl. Coil 
LIO and capacitor C8 tune the plate cir- 
cuit of the tube to 116 mc., the third 
harmonic of the crystal frequency. 

This 116-mc. signal, like the 136- to 
137-mc. signal from V1, is injected into 
the control grid of mixer V2. In V2, a 
third signal is produced whose frequency 
is the difference between those of the 
first two. The third signal, which ranges 

C5 
IO011L 

OOI11t. T 

PI 
REAR 

SI 
POWER 

JI 

OUTPUT 

.00101 

TEST 
POINT 

C7 
(SEE LIO 
TEXT) /TXX i 

.5-50111. 

Co 
.5-50111. 

4 

3 

LII 

V3 

CIO 
.001,1. 

Cl, C2-500-11,14., 600 -volt ceramic capacitor 
C3, CIO -0.001-µJ.. 500 -volt, silver -mica button 

capacitor (Erie 370 -FA -1021 or equivalent) 
C4-100 µµJ. 
G-10 µµf. 600 -volt ceramic 

CO, C11-0.001 µf. f disc capacitors 
C7-1 II/I'll Of insulated wire around C8-sec text 
C8, C9-0.5-5 µµf. tubular trimmer capacitor 

(Erie 532-A or equivalent) 
.11-RCA-type phoro jack (Switchcraft 3501FP 

or equivalent 
L1-5 turns of #24 enameled wire, center -tapped; 

bifilar wound with L2 
L2-4 turns of #24 enameled wire, wand i cen- 

ter of a Cambridge Thermio,,ic PLS6/2C4L/D 
form 

L3-25 turns of #30 enameled wire, close -wound 
on a 1-megohm, 1 -watt resistor 

L4-4% í 1117 of #24 enameled wire, close - 
wound near lap of a Cambridge Thcrmionic 
PLS6/2C41./1í form 

L5-1 tarn of instituted hookup wire wound on L4 
Ló--1 turn of insulated hookup wire wound on L7 
L7-3 turns of #24 enameled wire. close - 

wound ,rear top of a Cambridge Thermionic 
PLS6/2C4L/D fora, 

LS --23 lur,,s of =32 enameled wire, close -wound 
in center of a CTC 1'1 Só/2C4L/0 coil fora, 

1,9-2 lures of insulated hookup wire wound on 
1.8 

L10-11 turns of #24 enameled wire, close - 
wound on a 1-megohu,, 2 -watt resistor 

L11-37 turns of #32 enameled wire. close - 
wound on a 1-megolrvn, %-watt resistor 

P1--Chassis-mourning octal plug (Amphenol 
86-CP8 or equivalent) 
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in frequency from 20 to 21 mc. (depend- 
ing on the frequency of the signal from 
V1), appears across output jack J1. 

Power for the converter is furnished 
by a separate supply, and an octal output 
socket (SO1) on the supply chassis 
mates with a matching input plug (P1) 
on the chassis of the converter. Trans- 
former T1 provides heater power and a 
source of line -isolated plate voltage. A 
single selenium diode (Dl) is connected 
as a half -wave rectifier and its output 
passes through a pi -network filter. 

Note that, in case you want to use the 
power supply for other purposes, its full 
high -voltage output is available at pin 
3 of SO/. No connection is made to the 
corresponding pin of converter power - 
input plug Pi. 

Building the NASA -136. Start construc- 
tion by putting together the power sup - 

TI GIN 

GRN 

BLK RED 

117 VAC a 
O 

BLK RE 

DI 

RI 
470(1 

-MhVMN '- - 

R5 
3.3K 

CMWNIr-- 
RA 
430 

R3 
IK 501 

REAR 

R2 
1 

33K 
CIA 
20yí. 
150V 

Schematic diagram of the power supply, which 
utilizes a simple half -wave diode rectifier. 

R1-47,000 ohms 
R2-?20.000 ohms 
R3, R4. R5-100,000 ohms 
Sl-S.p.s.t. toggle switch 
V1 -6C11'4 tube (RCA Surislor) 
1'2, V3-6AK5 tube 
X1-38.66666-mc., 3rd-overla,e crystal (Inter- 

national Crystal Type PA -5) 
1-5" x 2g" x 2g" aluminum utility box (Bud 

CU -3004-A or equivalent) 
1-Nuvislor socket (Cinch -Jones Type 5NS or 

equivalent) 
2 -7 -pin miniature tube sockets, wafer -type 
1-Socket for X1 (lute national Crystal 150-109 

or equivalent) 
Misc.-Scrap copper for tube shield, wire. 2 -lug 

terminal strip (screw type), length of coa.r 
cable, hardware, solder, etc. 

Vs-walt 
resistors 

LINE 
CORO 

RE) -CR 

ALIGNMENT 
KEY 

N 501 

Photograph of power supply's exterior (top) 
and pictorial diagram of interior (above) 
show all essential construction details. 

PARTS LIST FOR POWER SUPPLY 

Cla/C lb -20/20 Al.. 150 -volt electrolytic capa- 
citor (Sprague TVL-2415 or equivalent) 

111 -65 -ma.. 130 -volt (r.m.s.) selenium recti- 
fier (Sarkcs Tarzia, Type 50 or equivalent) 

R1 -470 -ohm, 1 -wall resistor 
R7 -3.3.000 -ohm, 1 -watt resistor 
R3 -1000 -ohm, y5 -watt resistor 
R -1 -4700 -ohm. 1 -watt resistor 
115- 3300 -ohm. 1 -watt resistor 
S01-Octal socket (ALupne,rol 7711111'8 or equiv- 

alent) 
T1-Power transformer; primary, 117 volts; sec- 

ondaries. 125 volts at 15 n, a., 6.3 volts at 0.6 
amp. (Stancor PS -8415 or equivalent) 

1--4" x 2g" x 2j;" aluminum utility box (Bud 
CU -3003-A or equivalent) 

Misc.-Terminal strip. grommets, line cord and 
plug, hardware, solder, etc. 
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VI 
L4/L5 

XI 

LS/L9 
JI 

L4/L5 L6/L7 

Top view of converter. For exact 
C9 parts placement, see Detail "B." 

Ce 3 L6/L7 

- 

L//L2 

V2 

DETAIL B 

. 
PIN! 

546 

ANTENNA 
TERMINALS 

to s/ 

L8/L9 

2 1 DETAIL A 

Drawings of the converter's 
major coils are shown here. 
Coil L1/L2 is wound exactly 
as illustrated (L2 is solid 
winding; LI is dotted 2 -piece 
winding). In coils L4/L5, 
L6/L7, and L8/L9, make L5, 
L6, and L9 (the heavy wind- 
ings) as shown but refer to 
parts list for exact number of 
turns on L4, L7, and L8 (the 
fine windings). Numbers on 
the coil terminals are keyed 
to corresponding numbers 
on the schematic diagram. 

ply unit, which is housed in a 4" x 21/4" 
x 2 ;!t" aluminum utility box. Generally 
speaking, neither the parts placement 
nor the wiring is at all critical. Be sure, 
however, to mount output socket SO/ in 
the exact center of one of the box ends 
and to position the holes for the socket 
mounting screws so that the alignment 
key faces the bottom of the box. It's 
necessary to take this care in the posi- 
tioning of SO1 because the socket must 
mate with P1, which is similarly placed 
on the converter chassis. 

When the power supply is completely 
wired up, temporarily jumper the remote - 
power -switch terminals (1 and 2) of SO/ 
and plug in the line cord. Use a multi - 
meter to check for filament voltage 

Location of components on top of converter chassis is critical, and 
the dimensions given in this illustration should be closely followed. 

C/O 

MOUNTS C3.7 

PIN/ 
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(about 6.3 volts a.c.) between terminals 
4 and 5 of the socket, and for plate volt- 
age between terminal 4 and terminals 3, 
6, and 7, respectively. The latter three 
readings should all be roughly the same 
(about 150 volts d.c.) since there is al- 
most no load on the supply and, conse- 
quently, no appreciable voltage drop 
across resistors R4 or R5. If the supply 
passes these tests, disconnect it from the 
line, install the cover, and temporarily 
set the unit aside. 

With the power supply taken care of, 
turn your attention to the construction 
of the converter itself. A logical first 
step is to wind the coils (L1-1,11), speci- 
fications for which are given in the Parts 
List for the converter. 

Three of the coils (LS, L10, and L11) 
are wound on resistors. The leads of 
each of these coils are cut short and sol- 
dered across the resistor leads at points 
not far from N'/here the latter enter the 
body of the resistor (be sure to carry 
out the soldering as quickly as possible 
to avoid heat damage). The resistor 
leads will then be used to wire the coils 
into the circuit. 

Coils L1/L2, L4/L5, L6/L7, and L8/L9 
are wound on commercial slug -tuned 
forms. Diagrams of these coils (Detail 
"A") are given to supplement the in- 

formation in the Parts List and should 
be followed as closely as possible. The 
forms for L1/L2, L4/1.5, and L6/L7 are 
all of the same type. But the form used 
for L8/L9, though almost identical in 
appearance with the first three, is dif- 
ferent. Be careful not to get them con- 
fused. 

The converter is housed in a 5" x 2 y4" 
x 2V4" aluminum utility box. All of the 
parts, except power switch S1 and plug 
Pl, are mounted on the top of the box. 
Parts placement is critical, and the di- 
mensions given in Detail "B" should be 
closely adhered to. 

Plug PI and switch S1 are mounted on 
the ends of the box. Center P1 and posi- 
tion its alignment key to match that of 

DETAIL C 

Side and top views of 
shield and V1 socket 
show how shield is 
bent, soldered to the 
socket. Components 
C11 and R1, which 
have been moved 
aside for a better 
view, should actu 
ally be positioned 
flat against shield. 

GNO 
LUG 

Crossed leads running between L6/L7 and L4/L5 in 
converter chassis (below) are shown separated 

for convenience; they should be twisted 
together, routed in front of C3. 

XI 
SOCKET 

PINS 

=/'' , 
LIO 

C7 
\ 

_6/L7 

18/ 
L9 

V2 
.. SOCKET 

TEST 
POINT 

2 
LI/ 
12 

L4/L5 ----- 

SHIELD 

I/4" 

SLOT'^'I 
FOR 
L3 

VI 
SOCKET 

1/4" 

II/16" 

1-1/4" 
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SHIELD / L//[2 

C5-0- R3 , =c+` 

4i ` R2 
N,:',08,0:-......-.0 

_ '. 

N--1"1"1 " 
L 

C9 LII CIO LIO V2 
SOCKET 

V3 SOCKET L6/L7 

., f 
C3 VI L4/L5 

SOCKET 

SO1 on the power supply chassis. A re- 
taining -ring -mounted plug has been spe- 
cified rather than a screw -mounted type 
so that P1 can be twisted, if necessary, 
"o make it line up exactly with SO/. 
Switch S1 should be mounted slightly 
below center to insure enough clearance 
between it and the antenna terminal 
lugs. 

When all the mounting holes have 
been drilled, install the Nuvistor (V 1) 
socket. This socket has two slots (one 
wider than the other) to accommodate 
the alignment keys on the base of the 
Nuvistor. Be sure to place the socket so 

Parts placement shown in this photo- 
graph of the converter's interior, 
and in the pictorial diagram on the 
previous page, should be carefully 
studied and duplicated quite closely. 

that the wider slot is positioned as shown 
in Detail "B." The copper shield, which 
is formed and bent as shown in Detail 
"C," is placed over the Nuvistor socket 
and soldered to p`.ns 8 and 10 (refer to 
Detail "C" and the pictorial diagram) . 

Before mounting any other parts, 
make all the necessary connections to 
the Nuvistor socket. Then, as you pro- 
ceed with the parts installation and wir- 
ing, be sure not to block component 
terminals before you have a chance to 
solder to them. Try to orient all com- 
ponents exactly as shown in the pic- 

(Continued on page 100) 

TRACK THESE SATELLITES WITH THE NASA -136 

As the payload weight of American satellites increases, so does the power 
output of the satellite transponders and beacon transmitters. More power and 
better antennas on the satellites enable SWL's to pick up these signals with 
greater ease. 

Satellite beacon transmitters were originally scheduled to operate around 
108.0 mc., but because of the number of satellites the United States has 
launched, the band between 136.0 and 137.0 mc. has been set aside to give 
each satellite frequency room. All future satellites will carry a beacon trans- 
mitter or transponder operating in this frequency band, which is now used in 
countries outside the Iron Curtain for satellite tracking. 

Four satellites are transmitting as this is being written, and two more are 
likely to be launched and transmitting before this article is in print. 

CODE NAME FREQUENCY (mc.) MODULATION 

Explorer XII 136.020 
Telstar I 136.050 

S-51 136.410 
Injun SR -3 136.500 

OSO 136.744 
TIROS IV 136.920 

Phase 
(To be launched) 
(Ta be launched) 

AM 
FM 
AM 
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It's a classical .'juke box," says this author, 
lagging far behind its European counterparts 

By ROBERT ANGUS 

e cy O13 AMERICANS had the tech- ' nical ability to produce FM, but it 
takes us and the, Europeans to 'show 
you how to use it." - 

The speaker was B. F. Fediuk, a senior 
engineer at the Moscow Television Labo- 
ratories, and his view is a common one 
among broadcasters throughout Eastern 
and Western Europe. Is the United 
States lagging in the development and 
use of high-fidelity distortion -free FM 
broadcasting ? Even the most partisan 
observer would be, forced to answer in 
the affirmative. 

A few figures help tell the story. At 

the 'beginning of '1950, there were only 
four FM stations in all of war-tcrn 
Europe; The strongest of these, a station 
in Copenhagen, operated with a power of 
only 800 watts-less than that used by 
70% of America's AM and FM stations. 

- Today, over 1000 "European stations are 
operating in an area about the same size 

. as the United States. And the strongest 
boasts a power 150 times that of the 1950 
Cópenhagen station. 

Meanwhile, the number of American 
'FM stations 'declined from a high of 
1020, late in 1948, to 912 as of a year 
or so ago. In other words, while the num- 
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Austria's love for good -music FM programming may stem from 
FM listeners enjoy rich music fare-the Salzburg Mozarteum 

ber of European FM stations increased 
by more than 250 times, the American 
total actually decreased by 10%. 

Europe Takes the Lead. Throughout 
Europe, on both sides of the Iron Cur- 
tain, FM has gained wider popular ac- 
ceptance and wider usage than it has in 
the land of its birth. In Britain, France, 
the Netherlands, East and West Ger- 
many, Italy, Czechoslovakia, Austria, 
even the Soviet Union, nationwide gov- 
ernment -owned FM networks are the rule 
rather than the exception. 

In many cases, the broadcasters have 
had to overcome handicaps of language, 
politics, and financing to develop true 
high-fidelity programming. And because 
FM has gained such wide public accept- 
ance, European broadcasters have felt 
justified in spending money to develop 
high -quality FM transmitters and micro- 
wave relays for program transmission. 

In the United States, broadcasting's 
"Big Three"-the Columbia Broadcast- 
ing System, the National Broadcasting 
Company, and the American Broadcast- 
ing Company-have argued that public 
indifference to good sound on the air 
waves has prevented them from using 
high-fidelity telephone lines to link one 
affiliated station to another. 

Using a top-quality tuner, one FM 
station can pick up and rebroadcast the 
full -frequency signal from a station as 
far away as 50 miles; such American 
organizations as the Concert Network 
and the WQXR Network have done so in 

relatively small areas of the United 
States. But no American FM network is 
currently using microwave relay, because 
the broadcasters feel its cost is prohibi- 
tive. Yet such a system would allow 
full -frequency transmission over much 
greater distances. 

France. An indication of what can be 
done with FM can be found in the Ra- 
diodiffusion-Télévision Francaise opera- 
tions. France has three AM networks 
and four FM webs. Listeners to Paris/ 
Inter -France I and Regional France II 
hear the same broadcasts of pop music, 
sports, comedy, and light drama on AM 
and FM (although RTF officials say most 
are AM listeners). 

National France III, which features 
more serious music and drama as well as 
educational programs, is also an AM/FM 
network, but it is estimated that per- 
haps two-thirds of its listeners tune in 
on FM. The high-fidelity network, 
France IV, is all -FM and features live 
and recorded music-not only opera, 
symphony, and chamber music, but jazz, 
popular, and dance music by France's 
top artists as well. 

By European standards, France got a 
late start in FM, with a single trans- 
mitter beaming broadcasts from the top 
of the Eiffel Tower to Paris and its sub- 
urbs only a few years ago. Today, there 
are no less than 38 FM outlets serving 
the four networks, with plans for more 
in the immediate future. A hallmark of 
the French system (as of other Euro - 
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than the exception on European FM 
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the fact that many of the world's greatest composers have been Austrians. Whatever the explanation, Austrian 
Orchestra (left), singer Adolf Vogel (seated, center), duo -pianists Paul BaduraSkoda and Joerg Demus (right). 

pean systems) is the use of microwave 
relay to provide the full (50 - 15,000 
cycles) spectrum to every station in 
each network. 

The French acknowledge the higher 
cost compared to telephone lines. But, 
they point out, "FM enables the listener 
to hear everything there is. Eventually, 
people are going to demand top quality, 
so we may as well give it to them now. 
The audience for FM here is already 
large enough to warrant the expense of 
public money for a relay system, in our 
opinion." An RTF estimate suggests 
that about 400,000 Frenchmen (out of 
45 million) own FM sets-"a remarkable 
figure when you consider that there 
were virtually none at the beginning 
of 1958." 

Austria. Almost every FM/TV opera- 
tion in the United States has better fa- 
cilities than Austria's state -run broad- 
casting system (there is only one TV 
studio in all of Austria, for example). 
Yet the Austrian system provides one 
FM transmitter for every 280,000 Aus- 
trians-a ratio only slightly less than 
the U. S. rate of one transmitter for ev- 
ery 251,000 citizens. 

Although Austria was one of the last 
nations to recover from the effects of 
World War II, it began FM transmissions 
as early as 1953 from a single station 
in Vienna. Today, it has a potential 
audience of one million. 

An engineering director at Radio 
Wien comments, "FM is important in 

Austria because it is the most effective 
way of servicing remote or isolated com- 
munities in the Alps. It is important to 
city dwellers because they can listen to 
our programs with little interference 
from stations in Czechoslovakia, Hun- 
gary, or Germany." 

"Such interference," he continues, "can 
be intolerable on the AM band in Vienna 
after nightfall, and was one of the 
reasons we went to FM in the first place. 
Soon, our musically inclined listeners 
discovered that FM not only eliminated 
interference from other radio stations 
and from atmospheric conditions, but 
that it also enabled them to hear all 
the nuances of the music." 

As in most other European countries, 
Austrian listeners pay for what they 
hear through an annual license issued by 
the Post Office. "Because they pay for 
the service," a government spokesman 
adds, "they feel they have a right to 
make demands, such as high fidelity." 

When Austria added low -powered FM 
transmitters located on Alpine slopes to 
its two networks, it found that micro- 
wave relays in many cases were imprac- 
tical. "Where it is possible," says the 
spokesman, "we do relay the signal from 
one station to another. Where it is not, 
we use first-class telephone lines. The 
result is a signal from every transmitter 
out to 15,000 cycles." 

Germany. Nearby Germany has found 
that FM broadcasts, FM radios, arid the 
tape recorder have become involved in 
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a "chicken -and -egg" affair. "It's hard 
to say where the stress on high fidelity 
came from," a director of city -owned 
Radio Free Berlin (SFB) states. 

"At the end of 1949," he explains, 
"Germany was still down and out from 
the effects of the war. We had only two 
FM stations-one in Munich and one in 
Hamburg. We found, as the Cold War 
grew colder, that there was increasing 
interference with our AM stations- 
through jamming in the East and 
through the addition of hundreds of new 
stations to the band throughout Europe. 
It became obvious that something would 
have to be done." 

When West Germany regained its sov- 
ereignty in 1955, it took over the stations 
which had been set up by the American, 
British, and French occupational authori- 
ties in their zones-including several 
FM transmitters. At the same time, 
German radio manufacturers, pushed by 
the quality of FM broadcasts at home 
and in markets abroad such as the 
United States, were producing top-qual- 
ity FM table and console receivers. 
Thus, FM became an important part of 
virtually every radio or console manu- 
factured in Germany from 1955 on, be- 
cause domestic customers wanted it. 

Top-quality radios meant that broad- 
casters had to offer top-quality program- 
ming. "We were unable to lay a cable 
between Berlin and the West which the 
Communists would agree not to touch," 
the SFB man explains, "so we were 

France's FM hookup covers 
the country, as you can see 
from the map at left. There 
is at least one FM station 
in every city and town on 
the map, and major cities 
such as Paris have separate 
stations for each of the 
four different FM networks. 

forced to use microwave relay. Its ad- 
vantages became so obvious that it was 
used elsewhere in Germany. This meant 
that listeners in Munich or Frankfurt 
could hear the Berlin Philharmonic with 
all the fidelity available to a listener in 
the hall. The radio sets reproduced it 
and the public demanded it." 

No less than nine FM networks com- 
pete for the attention of German listen- 
ers. In addition to the two offered by 
Germany's affiliated state-owned sta- 
tions, there are the programs of the 
American Armed Forces Network, the 
British Forces Network, the French 
Forces Network, Radio Volga (for Soviet 
occupation troops), and the stations in 
East Germany. An independent station, 
Radio in the American Sector in West 
Berlin (RI AS) , makes two more pro- 
grams available to listeners in the for- 
mer German capital. 

Despite their often inferior quality 
and signal strength, stations in the 
armed forces networks are strong fa- 
vorites with many German listeners, par- 
ticularly those partial to rock-and-roll 
and American jazz. So popular are the 
broadcasts, in fact, that they are cred- 
ited by the German record and music - 
publishing industries with being a major 
cause for the country's interest in tape 
recorders. 

According to industry figures, one out 
of every 18 West Germans owns a tape 
recorder (about three times the ratio in 

(Continued on page 93) 
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... for silicon power rectifiers 
By KEITH SUEKER ct Planning 

SemiconductorDiv.. Westinghouse Electric Corp. 

ELK TI 

117 VAC 
BLK 

1N137 

J2 
CATHODE 

DI II 
RI OPEN - 

33/1. 

'EL 
(NOT USED) 

R4 
IOfI 

33f1 IOfI 

CI 
100 Opt 

ISV 

y 
C2 

1000y1. 
15V 

I2 7I3 
SHORT 'GOOD" 

PARTS LIST 

CI, C2-I000-µf., 15-vedt electrolytic capacitor 
Dl, D2 --1.V1217 diode 'II'es/inghonse) 
11, 12, I3-; -t49 pilot lamp 
]1, 12 --Combination binding post and banana 

jack; one red. one black 
R1, R3 -33 -oh»,. 1 -watt resistor 
R2-10-olr.n, 5 -watt resistor 
R4. R5-IV-ohm, 1 -watt resistor 
TI-Filament transformer; primary, 117 volts; 

secondary, 6.3 volts ( 1.2 amp (Stancor 
P6134 ;with secondary ('T unused, or equiva- 
lent) 

1-51" x 3" x 2%" aluminum utility box (Bud 
CU -2106-.4 or equivalent) 

Misc.-Pilot lamp assranblies for 11, /2, 13, 
test leads, terminal strips, line cord, etc. 

WITH the increasingly widespread use 
of silicon diode power -supply recti- 

fiers, experimenters and servicemen alike 
find it handy to have a means for quickly 
checking them. This little unit was de- 
signed to do just that; all you have to 
do is plug it in and connect the suspected 
diode across its test jacks. Then, depend- 
ing on which of the three pilot lamps 
lights up, you'll have an immediate indi- 
cation of the condition and polarity of 
the suspected unit. The automatic check- 
er will handle any silicon rectifier rated 
at 250 ma.-or greater-average current. 

Construction. The checker is built in 
a 51/4" x 3" x 21/8" aluminum utility box. 
Parts layout and wiring are not critical; 
just use the photographs of the front and 
rear of the unit as a general guide. 

In some cases, the author used two 
parallel resistors to make up a resist- 
ance value specified in the Parts List. 
This was done only to take advantage of 
the contents of his spare -parts box, 
however. All of the specified resist - 
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D2 C1 

MODE CHECKER 

13 YndE ...POLARITY - 

OPEN * GOOD SHORT 

JI - ANOne CATHODE J 2 ctl u 

Photographs of diode checker's interior and front panel reveal construction details. Capacitors Cl and C2 (see photo at left) have been partially disconnected and moved aside for a better view. 

ances are standard and appropriate sin- 
gle resistors are available. 

While carrying out the construction, 
be sure to observe carefully the polarities 
of Dl, D2, Cl, and C2. Also check to see 
that no leads or connections are shorted 
to the cover (you may want to line the 
sides of the cover with wide adhesive 
tape). 

Operation. No line switch is provided 
because the current drawn by the check- 
er when it is not in use is negligible, 

HOW IT 

Transformer TI provides the 6.3 -volt a.c. 
source needed to operate the checking circuit. 
With no connection across test jacks JI and J2 
(or with an open -circuit diode connected), d.c. 
current flows through diode DI, resistors RI and 
R2, and ''open" indicator II on the positive 
half -cycles. Indicator 11 then lights up, but no 
current flows through /2 because of reverse - 
connected diode D2, and the voltage drop across 
R2 is too small to allow 13 to light. 

If a good diode is connected across J1 and 
12 according to the polarity labeled on the jacks. DI. R1. and II will be shorted out on the positive half -cycles and DI will be open on the negative 
hall -cycles: therefore II will not light. And. 
once again, no current will flow through 12 be- 
cause of reverse -connected diode D_'. But now 
enough d.c. voltage appears across R2 to charge 
capacitor Cl to the point where "good" indicator 
13 will light (the voltage applied to capacitor C2 
is in reverse polarity, so C2 acts as a short circuit and does not charge). 

and it can be left running continuously. 
To check a diode, connect it across 

jacks JI and J2. If only 11 lights, the 
diode is open; if only 12 lights, it's 
shorted ; if only 13 lights, it's good. 
Should all three indicators light, the 
diode is good, but connected in reverse 
of the polarity marked on the jacks. 

Never use the checker on a diode rated 
at less than 250 ma. average current. If 
you do, you stand a good chance of burn- 
ing out the diode. -[0] 

WORKS 

If a shorted diode is connected across the jacks, DI, R1, and II will be shorted out-so 11 will 
remain dark. But the voltage across R2 is now 
a.c. and neither Cl nor C2 will charge. Instead, 
these capacitors act ;;s a low -reactance shunt 
across 13 and resistor RS, and 13 also remains 
dark. Diode 122, however. conducts on the nega- 
tive half -cycles and passes enough current to 
light "short" indicator /2. 

If a good diode is connected across .11 and J2 
with polarity opposite to that labeled on the 
jacks. a d.c. voltage will appear across R2 (with 
the upper end of the resistor negative) on 
negative hall -cycles. Diode D2 will then con- 
duct. lighting /2. Capacitor C2 also charges 
up enough to light /3 (capacitor Cl has volt- 
age of reverse polarity applied to it and acts as 
a short circuit 1. On the positive hall -cycles. the 
situation is the same as the open -circuit case first 
discussed; d.c. current flows through diode D/. 
resistors RI and R. and 'open' indicator 11- 
illuminating the latter. 
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Dou the 'usefulness of 

every inca escent lamp you own 

with this pract it little control device 

Aili 

The MOOD LIGHTER 
By FRANK A. PARKER 

THINK you could use an inexpensive 
gadget that can dim a bright reading 

lamp for comfortable TV viewing? This 
same device can also "tone down" that 
lamp in the children's bedroom and serve 
a dozen other lamp -dimming functions 
around the house. In fact, once you get 
used to the Mood Lighter, you'll won- 
der how you ever got along without it! 

Let's say, for example, that your eve- 
ning TV session is about to begin. Simply 
press a button on the Mood Lighter, and 
the lamp in the room will instantly de- 
liver a soft "background" light. When 
your TV session is over, all it takes is 
another press of the button to revert to 
"normal" lighting. 

The Mood Lighter is so handy that 
you'll probably want to build one for al- 
most every lamp you own. What's more, 
once you have the parts on hand, you 
should be able to put the gadget together 

''The circuitry of the Mood Lighter is very similar 
to that of General Electric's "Hi -Lo" control, 
which also uses a silicon diode and is suitable for 
t1Ma,, descent lamps drawing at1 to 100 watts. 

in about an hour. And since only a hand- 
ful of components is needed, the total 
cost should be under $5.00. 

About the Circuit. The Mood Lighter 
uses only three electronic components: a 
diode (DI), a switch (S/ 1, and a fuse 
(F1). When switch S1 is closed, a lamp 
plugged into socket J1 will work in the 
normal manner. When S1 is opened, 
however, current from the a.c. line will 
be "blocked" by diode Di during half of 
every cycle. As a result. D1 will pass 
only half the normal lamp current, "dim- 
ming" the lamp to about half its normal 
brilliance. 

Construction. The unit is housed in a 
31/4" x 21/4" x 1%" aluminum box, and 
it's best to drill and punch all holes in 
the cover "half" of the box before mount- 
ing the components. Holes for the fuse 
holder and line cord should be located 
at one end of the box, socket J1 should 
be mounted at the opposite end, and 
switch SI should be installed on top of 
the box but offset from the center in 
order to clear the fuse holder. Four 
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rubber mounting feet attached to the 
lower "half" of the box will protect your 
furniture. 

Since the diode becomes slightly warm 
in normal operation with a 150 -watt 
lamp, a few "penny-" and "nickel -sized" 
metal washers should be placed on the 
mounting stud to act as a heat sink (see 
pictorial diagram). One lead from the 
diode should be soldered directly to the 
lug on the fuse holder, and a solder lug 
should be slipped over the mounting stud 

This circuit is so simple that the 
polarity of diode D1 is actually of 
no significance. In fact, reversing 
connections to the cathode and anode 
would have no discernible effect. 

PARTS LIST 
Dl -2 -ampere, 400 P1V silicon diode (Lafayette 

SP -242 or equivalent) 
F1 -2 -ampere, Type 3AG fuse (Litllefusc 312000 

series or equivalent) 
.11-.4 e. socket (Am phenol 61 -Fl or equivalent) 
Sl-S.p.s.t. push -on, push -off push-button switch 

(Arrow -Hart it llegemau 86710 or equivalent) 
1-Fuse holder for 3AG fuse (Litticfuse 342001 

or equivalent) 
1-3%" x 2,A" x I " aluminum utility box 

(Bud CU -2101-A or equivalent) 
Misc.-Line cord and plug, hardware, rubber 

feet, grommet. etc. 
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for the other diode connection. A nut 
holds the washers and the solder lug 
securely in place. 

Operation. Any incandescent lamp 
drawing up to 150 watts can be used 
with this device. Simply plug the lamp 
into JI, and plug the Mood Lighter into 
the a.c. line; the lamp, of course, must 
still be turned on and off in the regular 
manner. 

Close switch SI to dim the lamp and 
open the switch to return the lamp to 

The Mood Lighter uses only a few parts 
and should be a "cinch" to build. To 
eliminate any possibility of electric 
shock, however, be sure that there are 
no connections to the metal chassis. 

HOLDER 
FOR FI 

F1-2AMP 

"normal." If you want to make the light 
bulb last longer, always turn the lamp 
on when SI is in its "dim position." 

The diode chosen by the author, inci- 
dentally, is rated at 2 amperes and 
should be adequate for lamps drawing 
up to 150 watts. Lamps consuming more 
power will naturally require a higher 
amperage diode; for example, a 300 -watt 
lamp will call for a 4 -ampere diode. In 
all cases, it's important that the diode 
be rated at 200 PIV or more. 30 
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Suppressed -carrier transmitter vses few components 

By HARTLAND B. SMITH, W8VVD 

HERE'S a rig that proves you don't 
have to build complicated circuits or 

spend a great deal of cash in order to ex- 
periment with sideband transmission. 
Surprising as it may seem, the "Simple 
Sidebander" needs only three tubes to 
produce a 40- or 75 -meter signal with 
"talk power" better than that of the av- 
erage 25 -watt AM phone transmitter. 

How can this unit be so simple and 
inexpensive when the usual sideband rig 
is loaded with tubes and carries a purse - 

flattening price tag? The answer lies 
in the fact that it generates a double- 
sideband suppressed carrier signal. 

The "double-sideband" signal occupies 
twice the spectrum space as the more 
common "single-sideband" signal and, on 
a selective ham receiver, is about half 
an "S" -unit weaker. With these minor 
exceptions, DSB and SSB are equivalent. 
Over the air, they sound almost identi- 
cal, and receiver adjustment is the same 
for either mode of transmission. As a 

Completed transmitter (left), with companion power supply, is a neatlooking rig. 
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matter of fact, very few people contacted 
with the Simple Sidebander have noticed 
the extra sideband. 

Construction. First prepare coils L1, 
L3, L4, and L6. These coils should be 
constructed for the specific band on 
which the transmitter is to operate (40 
or 75 meters) , and complete specifica- 
tions will be found in the Parts List. 

In building the transmitter proper, fol- 
low the parts layout illustrated in the 
photographs as closely as possible. Since 
the area around tubes V1 and V3 is 
rather crowded, wire as much of this 
portion of the transmitter as you can 
before installing either coil L1 or ca- 
pacitor C/O. 

Orient V /'s socket with pins 8 and 9 
nearest C/O. Put ground lugs under both 
mounting nuts and place a 1 -lug terminal 
strip on the side wall of the chassis near 
the socket; it should be positioned about 
3/4" down from the chassis top. This tie 
point supports the junction of resistors 
R7, R10, and R11 and the B -plus line. 
Be sure. incidentally, that you ground 
heater pin 5, rather than heater pin 4, 
on Vi: pin 5 not only carries heater cur- 
rent, but is also internally connected to a 
shield and focus electrode. 

Orient V3's socket with pin 2 nearest 
jack Jl, awl put a ground lug under the 
mounting screw nearest potentiometer 
R17. A 4 -lug (one grounded) terminal 
strip, mounted between terminal strip 
TS1 and jack JI on the rear wall of the 
chassis, serves as a support for the ca- 
pacitors and resistors associated with 
V3. Locate capacitor C6 well away from 
J1 in order to prevent feedback from the 
plate of V3b to the grid of V3a. 

Fasten a 1 -lug terminal strip under 
the crystal -socket mounting nut nearest 
C/O and put a ground lug under the oth- 
er nut. Use this terminal strip to make 
the junction between choke L2, capaci- 
tors Cl, C2, and C3, diode D1, and re- 
sistors R2 and R3. Connect the other 
end of choke L2 to the ground lug, keep- 
ing the choke close to the chassis where 
it won't interfere with the later installa- 
tion of Li. Support Cl on 11/4" leads 
so that it, too, will be positioned out of 
L1's way. 

Coil L1 is mounted in a hole drilled 
in the front panel. Push the coil through 
this hole until the ears spring out to hold 
it in place. Turn the coil adjusting screw 
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HOW IT WORKS 
A conventional .\M transmitter generates a 

carrier with two sidebands. Each of the sidebands 
is separated front the carrier frequency by an 
amount equal to the modulating frequency (or 
frequencies). Thus, a transmitter with a 4000-kc. 
carrier. when modulated by a 1-kc. tone. has a 
lower sideband at 3999 kc. and an upper sideband 
at 4001 kc. 

Hut ordinary speech contains many frequencies 
and. when modulating an AYI transmitter. creates 
"clusters" of signals separated from the carrier 
by varying amounts. These clusters, or sidebands, 
contain all of the intelligence we wish to transmit. 

The carrier supplies no information. wastes 
two-thirds of the power generated by the trans- 
mitter, and causes severe heterodyne interference 
to signals on nearby channels. If the carrier is 
suppressed. however, heterodyne interference is 
eliminated and transmitter cost is cut. 

In the ''Simple Sidebander,'' a radio -frequency 
carrier is generated by l'/'s cathode and control 
and accelerator grids. which are connected as a 
crystal -controlled Colpitts oscillator. Capacitor 
CI adjusts the drive voltage applied to the control 
grid. Diode DI prevents the grid from swinging 
positive. thus holding down accelerator current 
and improving modulation quality. The oscillator 
frequency' can be shifted a maximum of approxi- 
mately 1 kc. by adjusting coil 1.1's slug. 

.\ positive voltage applied to the plates of 
I'/ causes a bean of electrons, varying in inten- 
sity at the carrier frequency, to zloty through the 
tube. When the d.c. voltages applied to Vi's de- 
flectors (pins I and 2) are balanced by adjusting 
potentiometer R.5. an equal amount of current 
flows through each plate. Since equal plate cur- 
rents produce equal voltage drops across resistors 
R/0 and R1 ], the voltage difference between the 
plate, is zero and the carrier is suppressed. 
Capacitor C// insures maximum carrier suppres- 
sion I.y providing a mean, for balancing out stray 
capacities in I'/'s plate circuit. 

Since the carrier is required for tuning the 
transmitter. switch SI is provided. With this 
switch closed. the voltages on VI's deflectors 
become unbalanced, allowing carrier energy to 
pass through. 

A speech amplifier using tubes 1'3a and I'3b 
applies an audio voltage. via capacitor C6. to 
one deflector of I'!. This causes the d.c. voltage 
already on the deflector to vary at an audio rate. 
forcing the electron beam to swing back and forth 
between I'i's plates. The net effect is that upper 
and lower sidebands are produced. and appear 
at the plates of VI. 

The sideband energy (minus the carrier) passes 
through capacitors CS and C9 to tuned circuit 
1,3/C10. Coil /.4. inductively coupled to L3. 
transfers the sideband energy to the grid of tube 
I%2. This tube is biased as a linear amplifier by 
battery /i/ and neutralized by capacitor C13. 
Greatly amplified. the sidebands appear at the 
plate of I'2 and are fed to antenna jack I2 via 
pi -network timing circuit C/4/L6/C17. 

Switch S3 is the "Transmit -Receive" switch. 
controlling both the transmitter and any external 
relays connected at terminal strip TS I. Switch 
S2 is provided for "zero beating'': in the "Zero" 
position, it activates tubes I'1 and 113, but leaves 
1/2 disabled. Meter .I/l. the sensitivity of which 
is controlled by potentiometer R12. serves as an 
r.f. output indicator. 

Operating voltages for the Simple Sidebander 
come front a separate potter supply. The trans- 
mitter's power cable terminates in plug P1, which 
mates with socket 501 on the supply chassis. 
Switch S4, controlling the line voltage to trans- 
former TVs primary, is the main power switch. 
Switch SS is used to cut off the high voltage 
during extended standby periods. 
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POWER 

IITVAC 

All operating voltages for the 
transmitter are provided by this 
simplé power supply. Switch S5 
cuts off the plate voltage dur- 
ing extended standby periods. 

PARTS. LIST FOR TRANSMITTER AND POWER SUPPLY 

B1 -15 -volt battery (Burgess U10 or equivalent) 
Cl, C11-3-30 M. mica trimmer capacitor 
C2, Ch1-150-µµJ. 'mica capacitor 
C3, C59 C15 -0.01-µf., 1000 -volt ceramic disc 

capacitor 
C4, C7, C12, C19 -0.001-µJ., 1000 -volt ceramic 

disc capacitor 
600 -volt paper capacitor 

C8, C9, C14 -0.0047-µf., 1000 -volt ceramic disc 
capacitor 

C10, C17 -2 -gang variable. capacitor, 467.8 µµt 
per section (Allied Radio 61 II 059 or equiva- 
lent) 

C13-Two 3%" lengths of insulated hookup wire 
twisted tightly together-see text 

C16 -140-µµf. variable capacitor' (Bud 1856 or 
equivalent) 

C18 -100-µµf., 1000 -volt ceramic disc capacitor 
C20 --12-µf., 450 -volt electrolytic capacitor 
C22-10-µ1., 25 -volt electrolytic capacitor 
C23, C24 -4092f., 450 -volt electrolytic capacitor Dl, D2-1N34A diode 
F1-% -ampere, 3AG fuse 
11-Chassis-type mike receptacle (Amphenol 

75-PCIM or equivalent) 
12-Chassis-type coax receptacle (Amphenol 

83-1R or equivalent) 
L1-For 75 meters: 68 turns of #32 enameled 

wire close -wound ou Superex C-3 coil form: 
(Form available from Radio Shack Corp., 730 
Commonwealth Ave., Boston 17, Mass.) 
For 40 meters: 25 turns of #32 enameled wire 
close=wound on Superex C-3 coil form 

12, 15, L7 -2.5 -millihenry, 250 -ma. r.f. choke 
(Millen 34103 or equivalent) 

L3-For 75 meters: 34 turns of #24 tinned wire, /-" in diameter, spaced 32 turns per inch (cut 
from B&W 3012 "Miniductor" stock) 
For 40 meters: Same as above, but 22 turns L4-For 75 meters: 50 turns of #24 tinned -wire, 
1" in diameter, spaced 32 turns per inch (cut 
from B&W 3016 "Miniductor" stock) 
For 40 meters: Same as above, but 34 turns L6-For 75 meters: 48 turns of #20 tinned wire, 
1" in diameter, spaced 16 turns per inch (cut 
from B&W #3015 "Miniductor" stock) 
For 40 meters: Same as above, but 24 turns 

L8 -1S -henry, 200 -ma., filter choke (Stancor 
C2327 or equivalent) 

M1-Miniature "AM -Tuning" type meter (La- 
fayette TM -12 or equivalent) 

P1-Octal plug, cable type (Amphenol 86,PM8 
or equivalent) 

R1, R13 -150,000 -ohm, %-watt resistor 
R2 -470,000 -ohm, %-watt resistor 
R3 -330 -ohm., %-watt resistor 
R4, R8, RIO, R11, R19 -56,000 -ohm. 1 -watt 

resistor 
R5 -25,000 -ohm potentiometer, linear taper 
R6-100,000-ohnz, 1 -watt resistor 
R7 -33,000-4m. z% -wait resistor 
R9-120,000-ohnz, 1 -watt resistor 
R12 -100,000 -ohm potentiometer, linear taper 
R14-2.2-vzegohnz, %-watt resistor 
R15, R16-75,000-ohrn, rA-watt resistor 
R 17 -500,000 -ohm potentiometer, audio taper 
R18 -1000 -ohm, 1/2. -watt resistor 
R20--270,000-ohm, 2 -watt resistor. 
R21 -15,000 -ohm, 10 -watt resistor 
SI-S.p.s.t. slide switch 
S2-D.p.d.t. slide switch 
S3-D,p.d.t. spring -return switch (Centralab 

1464 or equivalent) 
S4, S5-S.p.s.t. toggle switch 
SDI-Octal socket (Amphenol 78S8 or equiva- 

lent) 
TI-Power transformer; primary, 117 volts; sec- 

ondaries, 720 volts CT @ 120 ma., 5 volts @ 
3 amperes, 6.3 volts @ 3.5 amperes (Stancor 
PM -8410 with center tap of 6.3 -volt winding 
unused, or equivalent,) 

TS1-2-lug, screw -type terminal strip 
V1-6AR8 tube 
V2-6AG7 tube 
V3-12AX7 tube 
V4 -5U4 -GB tube 
X1-Quartz transmitting crystal, ground for 

operating frequency 
1--3" x 10" s 5" alzzaninínn chassis for trans- 

mitter (Bud AC -404 or equivalent) 1-3" x 7" x 5" aluminum chassis for power sup- 
ply (Bud AC -429 or equivatratt) 

2 --Octal sockets for V2 and V4 
1 -9 -pin miniature tube socket 
1 -9 -pin miniature tube socket with. 23/4.1" shield 
Misc.-Extension shaft for C10, crystal socket, 

ceramic or crystal mike, grommets, knobs, 
holder for FI, assorted terminal strips, etc. 
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Views of top and bottom of transmitter chassis (above) show locaticns cf most of the 
major components. Photograph below illustrates placemt o' parts on the back panel. 

as far counterclockwise as you can. °Next, 
cut a piece. of scrap brass volume control 
shafting to a length of exactly z;%" and 
drill oat its center :with a Vs" bit. The 
shaftirg is then pushed over the coil ad- 
justing screw and sweat -soldered in 
place. A conventional knob can now be 
installed over the shafting. For smooth 
Operation, lubricate the threads of the 
coil adjusting screw with heavy oil or 
grease. 

Remove and discard the mica trimmers 
on the sides of capacitors CIO and C17 
before installation. It's necessary to 

(Continued on page 96) 
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An "Eye" for 
Small -Boat 
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Televised radar tells you 
what's where 
on New York Bay 

THE big television networks may soon 
find themselves in a new rating race 

with a televised radar map broadcast 
around -the -clock by the U. S. Coast 
Guard. The actors are ships and the set 
is always Lower New York Bay. 

This unique broadcasting service is 
called RATAN, for Radar And Television 
Aid to Navigation. Experimental in na- 
ture, RATAN puts a "radar" aboard any 
vessel in the bay area equipped with an 
UHF television set. Here's how it's done. 

A specially adapted Raytheon radar 
with boomerang -shaped antenna sends 
out microwave pulses that bounce back 
as echoes from fixed landmarks, buoys, 
and ships passing through the harbor. 
The radar video image is sent to a 
UHF television transmitter operating on 
Channel 47 via a special conversion unit 

A Coast Guard skipper (top photo) navigates his cutter through 
Lower New York Bay with the help of a radar map viewed 
from a standard UHF television set. The tower -mounted 25' - 

long radar antenna (bottom) is the "eye" for the unique 
RATAN system. Coast Guard technician (left) checks Ray- 
theon storage tube which "remembers" ships' positions. 

which contains a storage tube. This 
tube "remembers" the positions of all 
targets on the radar scope and then posts 
them along with the present position 
echoes on TV. The remembered positions 
create an electronic trail behind moving 
ships. Resembling a ship's wake, the 
diminishing trail gives the TV shipboard 
viewer an immediate impression of the 
vessel's course and approximate speed. 

Unlike ordinary radar screens which 
must be viewed in darkened rooms or 
with sun hoods, the RATAN televised 
radar map can be seen clearly in bright 
sunlight. The Coast Guard believes that 
if current tests are successful the sys- 
tem may be used in many of our major 
ports. Small boat skippers who cannot 
afford expensive shipboard radar equip- 
ment will find radar -TV a good "channel" 
to watch to stay in the channel. -1]-0 

58 POPULAR ELECTRONICS 



, 

- -, 
r _... - - , 

^ .».11~-~._ ~,a. 

Want to build a low-cost, 

vibration -free speaker system? 

Just take a single 8" speaker, 

house it in (of all things!) 

a 3 -foot section of sewer pipe, 

then sit back and enjoy .. . 

Clean sound from the 

DRAINPIPE 8 
FROM the many articles and books 

written by G. A. Briggs, Britain's 
famed authority on speakers, it is evi- 
dent that he seeks the kind of solidity in 
speaker enclosures ordinarily found in 
his country's Rolls-Royce cars. When I 
first read of Mr. Briggs' sand -filled and 
brick baffles, I admired his thoroughness 
and uncompromising dedication to the 
art. However, still the victim of old 
habits, I then went out and bought some 
plywood. 

The plywood made a very good "box," 
but the thought of Mr. Briggs' inflexible 
brick "walls" continued to obsess me. 
Every time I sat before a fireplace or 
crouched over the coals of a brick barbe- 
cue, I wondered how a hi-fi speaker 
would sound in them. I thought the fire- 
place idea had some merit, but stereo 
came in, and there just didn't seem to 
be many houses with twin fireplaces! 

Considering how much I had been im- 
pressed with the possibilities of brick, 
it's remarkable how long I overlooked a 
good substitute-sewer pipe! After I 

By DAVID WEEMS 

got over the initial "shock" of my idea 
(a sewer pipe is a rather unlikely can- 
didate for a speaker baffle, needless to 
say), I visited the local lumberyard. 
Sewer pipes were there all right, not dis- 
played as prominently as the plywood, 
but definitely available. 

The pipes, for your information, come 
in two kinds: smooth tile, and a rough 
concrete that they almost pay you to 
haul out. I chose the tile. And here, 
after some paper work, a number of 
trials, and quite a few errors, is the re- 
sult-a speaker enclosure to satisfy even 
the proverbial "purist," and at a cost of 
less than $10.00. 

Materials and Dimensions. After ex- 
perimenting with two sizes of pipe and 
various speakers, I fixed the inside di- 
ameter of the pipe at 10 inches, which 
happens to be a standard dimension. The 
"Drainpipe 8" was designed to accommo- 
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date an 8" speaker, so don't try to 
squeeze in a 10-incher-you'd probably 
be disappointed. And in case you're eye- 
ing the dimensions and wondering if the 
internal volume is sufficient (as I did at 
first), don't give it a second thought. 
In spite of its small physical size, this 
enclosure sounds "big!" 

Materials should be no problem. For 
the pipe, check with the nearest lumber- 
yards or, if they don't have any, with 
distributors of concrete products. The 
polyurethane foam plastic can be ob- 
tained from many sources, but I got mine 
from an upholstery supplier for only 
$1.25. The "Art Foam" that serves as 
gasket material is carried by many 
"dime" stores. Picking up the other ma- 
terials should be routine procedure. 

The dimensions for the various parts 
are listed in the Bill of Materials, but 
you may have to make minor changes 
due to variations in the pipe. 

Marking and Cutting. A good fit can 
be insured by using the pipe as a pattern 
for marking out Parts A and C (the "end 
plugs" for the pipe-see photo at left, 
above, and the drawings on page 62). 
Although Part D (the plywood ring which 
forms the top) doesn't have to fit the 
pipe, it's best to make it perfectly round 
with a diameter equal to that of Part C. 

Part B, the acoustic filter, should then 

be marked on a radius of 47/8" from the 
center of Part D. If you don't have a 
saw that makes its own opening, you can 
drill a small hole just inside the boundary 
line for Part B and plug the hole later. 
The acoustic filter, incidentally, is pur- 
posely cut smaller than the pipe's inside 
diameter. This allows the weather strip- 
ping to make the snug fit required to 
prevent unwanted air leakage and hold 
the part firmly in position. 

After Part B has been cut from Part D, 
mark out the pattern for the 49 quarter - 
inch holes in Part B by first drawing two 
diameters at right angles to each other. 
Then draw lines parallel to each diameter 
at 1" intervals. Finally, using a 4" ra- 
dius, draw another circle and drill at 
each cross -point that lies inside the cir- 
cle or touches its boundary. When the 
weather stripping is attached, the filter 
can be placed into position in the pipe. 

The base (Part A) should be pre- 
pared as shown; the 4" -diameter hole in 
its center serves as the bass -reflex port. 
For extra solidity, the short lengths of 
3/4" x 11/2" material (Part E) should be 
screwed as well as glued in place. 

Note that the pieces used on the top 
of the base are set on edge to act as 
"ribs" or stiffeners as well as to locate 
the pipe on its base. They may have to 
be trimmed slightly with some kinds of 
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pipe, so check the fit before you mount 
them permanently. The bottom "feet" 
are turned on their sides to provide 34" 
clearance from the floor and spaced 
equally between each top rib; the edge 
and bottom of the base can be painted 
to match the color of the tile if you wish. 

There is no mandatory plan for the 
top of the enclosure as there is for the 
bottom. After Part C has been cut out, 
you are ready to finish off the top as you 
like. For best results, you should use 
some kind of treble diffuser, such as the 
funnel shown in the photos. 

Treble Diffuser. The simplest plan is 
to mount a 3" or 4" funnel on a narrow 
strip of wood over the speaker. This is 
done by cutting off the funnel neck at 
the bottom of its conical section, and 
screwing the funnel in place with a wood 
screw and a washer large enough to pre- 
vent the head of the screw from going 
through the funnel neck. Then mix 
enough plaster of Paris to fill the funnel. 
If you wish, you can also use some plas- 
ter of Paris to fill in any chips or un- 
evenness in the pipe. 

To improve the appearance of the en- 
closure, the ring (Part D) may be used, 
with the area between Parts C and D as 
well as the opening in Part D covered 
with grille cloth and trimmed with "wood 
tape." Part D is held at the correct 

Because it requires a minimum 
of woodworking skills, 
the "Drainpipe 8" should be 
a pleasure to' build. - 
To insure a proper fit for 
the top and bottom end plugs 
for the. pipe, it's best 
to use the pupe as a pattern 
(see photo on page 60, left): 
the acoustic filter, Part B, - 
should then be prepared 
exactly as described in text 
(see photo on page 60, right). 
Photos on this page show 
(1) various parts,`minus pipe, 
as they appear in relation - 

to one another, and (2) an 
open -top model 
without the top ring. 

height by three of the nine pieces of 
3/" x 11/2" material specified in the Bill 
of Materials. 

A round piece of grille cloth may be 
cut and tacked under the ring (Part D), 
and a piece of the 3/" x 1;," wood about 
11" long (Part F) glued and screwed 
across the bottom of Part D. The funnel, 
in this case, can be fastened to the cross- 
piece with small nails in a position that 
will place it over the center of the speak- 
er, or over the tweeter if you use a co- 
axial speaker. 

It's possible that some kinds of pipe 
will require more than a 36" length of 
grille cloth. Of course, if the enclosure 
is to be set in a corner or against a wall, 
a slight gap will be no problem. But if 
all sides are to be visible, you may either 
have to buy a longer strip of grille cloth 
or use a vertical strip of wood tape to 
camouflage the gap. 

Wood tape is very easily attached 
around the top ring (Part D) and the 
speaker board (Part C) because of its 
almost paper thinness and complete flex- 
ibility; small brads and glue should do 
the job nicely. 

Finishing Touches. Before final assem- 
bly, the "Art Foam" which serves as a 
gasket for the speaker board (Part C) 
and the base (Part A) will have to be 
cut and glued in place. In the case of 
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BILL OF MATERIALS 

1-3' section of 10"-i.d. sewer pipe, 
concrete or glazed tile 

x 42" sheet of 3" plywood (for 
Parts it. B. C. and 1)) 9-1/" x 4/" pieces of 34" pine (for 
pals labeled E) 

1-1%" e 11" piece of 3" pine (for 
funnel holder F) 

1- 22" x 30" sheet of 1" polyurethane 
loan/ plastic /for lining above filler) 

1-15" .r. 30" sheet of I" polyurethane 
foam plastic (for lining below filter) 1-12" .r 36" sheet of TA" foam plastic. 
known as "Art Foam" ( for gaskets) 1-3' length of vinyl -covered foam plas- 
tic weather-stripping (for filter gas- 
ket / 

1-5%" x 36" length of grille cloth 
(for side grille) 

1 -11" -diameter round piece of grille 
cloth (for top grille) 

1-Package of "wood tape" (for top 
trim) 

1-4" or ?" plastic funnel (for treble 
diffuser) 

1-Sun71/ lead swivel casting sinker or 
other conical plug (for use with 
funnel) 

1-.1" 1',11 speaker 
/llisc.-Plaster of Paris, glue, wood 

screws. tacks, brads. additional ma- 
terial for padding. rte. (.see text) 

38" 

I.-- 12 --I 
3/4' 3/4' 

F +4'- 

i4 i 
f/ 

/2 
3i4" 

22" 

3/4" 
} 

15-I/4 " 

3/14" 

E VF1E 
SPNRI 

B 

I 

// 
E E E 

fl I 

u 
E E E 

14 I/2" I 

+-D 

« C 

^---A 

These drawings show sizes and 
placement of all parts in the 
"Drainpipe 8." Speaker can be 
almost any high -quality 8" unit. 

the speaker board, the art foam may be 
cut to the same diameter as the board 
and first glued to the entire surface, 
then trimmed away from the speaker 
opening. Used this way, it forms an 
extra gasket for the speaker itself as 
well as a gasket between the pipe and 
the board. 

The walls of the pipe should be lined 
with the polyurethane foam plastic both 
above and below the acoustic filter: it 
isn't necessary to use glue here unless 
desired. \Vhen the glue has dried on the 
gasket material, set the pipe on its base, 
mount your speaker, and you're ready 
to listen. 

A mismatch between your speaker and 
the enclosure is unlikely, because most 
good 8" speakers have similar funda- 
mental resonances. If a mismatch should 
occur, however, there is an easy cure. 
Simply fill the entire pipe. above and 
below the filter, with some kind of pad- 
ding. This will cut down on the efficiency 
somewhat, of course, but it will also 

c 

12 -I 
B 

I-.-9 - 3/4"-+1 

broaden the "Q" or tuning of the en- 
closure. Another solution is to tune the 
pipe as you would any bass -reflex en- 
closure by covering part of the hole in 
the base. 

Actually, the shape of any enclosure 
will affect the sound, and the "Drainpipe 
8" is no different than any other enclo- 
sure in this respect. The acoustic filter 
does much to eliminate any effects of 
the round "organ pipe" shape, which in 
itself is admittedly not ideal. Some peo- 
ple will prefer more padding-just re- 
member to use the minimum amount of 
padding (except for the walls) that will 
remove peaks in the response, and you 
won't suffer any unnecessary loss in ef- 
ficiency. 

Bouquets and superlatives for this 
neat little system are hardly called for 
if you keep one fact in mind. Once you 
get used to listening to this vibration - 
free setup-as I have, you'll never again 
be satisfied with makeshift wooden 
"boxes." -30 
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By TOM KNEITEL 
W5KDR/WPE2PB 

1 

Want QSL'<4 'from foreign 1 ams? There's one sure-fire way 

to get 'them-by writing, the ham in the -language he speaks! 

ANY SWL with even á, few months' experience 'will agreethat -it's one 
thing to log a foreign amateur station and quite another to snag that 

station's QSL. Unlike most of. the short-wave -broadcast stations=which 
may actually solicit reception reports and then answer them with govern- 
ment funds, foreign hams, usually don't much care if they ever hear from 
stateside rDX'ers. 

What's behind this apparent' indifference, on ,the párt of foreign hams? 
Just this: they usually already know how well they ,are being received in 
the United States by the reports they receive from stations which they 
QSO here. A report' from. á U. S. DX'er is not only of very limited value, 
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NILES 48, ILLINOIS 
126 STOLTING RD. 

W.PE9IP 
RADIO . . . .. EIEARD YOU. .K^,EKING. CALUNG _ _... 
ON. . METERS. AT . l.. GMT: ., . ES.r . ..: . .... .. .. 

Uk CWJONE 1.465 WERE- ¡INFO. .. KCVE:.. _. . .. . . 

ANTENNA: CONDITIONS, ....... 

REMARKS.. 

KE QSL TO CONFIRM TN1L 73, ROBERT FREY 

A comprehensive "WPE" card (right) will pull in many more QSL's than a run-of-the-mill card (left). 

but a foreign ham has to deplete his QSL 
card stock and shell out hard cash for 
postage if he answers it. 

Three Steps to a QSL. Obviously, the 
only possible way to achieve "success" 
in this field is to make it as easy as pos- 
sible for a foreign ham to reply. Here 
are some tried and proven methods. 

First, never-but never-send a DX 
report and expect a QSL unless you en- 
close an International Reply Coupon 
(IRC). In case you're not familiar with 
the term, an "IRC" is simply a coupon 
which can be bought at most post offices 
throughout the world. It costs 15 cents 
in the United States. 

Once purchased, the IRC can be ex- 
changed for postage stamps at any other 
post office in the U.P.U. (Universal 
Postal Union) , which means just about 
everywhere except in Iron -Curtain coun- 
tries. And even Iron -Curtain hams ap- 
preciate IRC's, since they can be re - 
mailed to hams outside Russia and her 
satellites. 

Frequently, there are anguished cries 
from American DX'ers who send their 
multi -colored "DX cards" (or "SWL 
cards") to foreign hams and receive no 
reply. If you're among those who have a 
low average of returns, take a good look 
at your card. Does it contain all the in- 
formation it should? Is it as neat and 
attractive as it might be? 

For some unknown reason, foreign 
DX'ers generally have much more com- 
prehensive DX cards than most of their 
Yankee counterparts. Overseas hams 
know this and give the old "heave-ho" to 
cards such as the "W0-SWL" card above. 

Most seasoned DX'ers have found that 
a "WPE" call sign dignifies their cards 
and lets foreign hams know that they 

belong to the organized DX'ing frater- 
nity. (See page 84 for details on how to 
obtain your own "WPE" call letters.) 
Just compare the W(-SWL card with 
WPE9IP's card which is shown alongside 
of it. If you were a ham, which one would 
you QSL ? 

Now here's the gimmick that can be 
the clincher. Since you have to enclose 
your DX card inside an envelope anyway 
(to include the IRC), why not drop the 
ham a short letter with the card, written 
in his own language! This personal touch 
will give your report the "plus" it needs 

Dear friend: 

I had the pleasure of hearing your fone/CW 
signals on meters at GMT 
on / / ° . At the time, you called/worked 

Your signals were SINPO 
I would very much like to have 

your QSL. My receiver is a 
and my antenna is meters long. 

.. 73, 

I believe that my first report has not reached 
you, so I'm writing again as I would like your 
QSL.- 

Mily príteü: 

Mel jsem radost,' le jsem usly"s'el VEisse zvu- 
kové/CW signály na metrech ve 
GMT dne / / . Kdyl jste volal/operwal 

Vale signály byly SINPO 
Velmi rád bych mél Vál QSL. Múj prijímacs je 

a má antena je metríL 
dlouhá. 

73, 

CZECH n 

Myslím, le jste neobdrzel mou první zprávu, a 
proto Vám pí"si 2movu, jezto bych rád dostal 
Vál QSL. - F 
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S 
Signal 

Strength 
(QSA) 

Interference 

(QRM) 

N 

Atmospheric 
Noise 

(QRN) 

° Propagation 
Disturbance 

P 

(Q?B) 

0 
Overall 
.Merit 
(QRK) 

5 Excellent 5 NIL 5 NIL 5 NIL 5 Excellent 
4 Good 4 Slight 4 Slight 4 Slight 4 Good 
3 Fair 3 Moderate 3 Moderate 3 Moderate 3 Fair 
2 Poor 2 Severe 2 Severe 2 Severe 2 Poor 
1 Barely audible 1 Extreme 1 Extreme 1 Extreme 1 Unusable 

to set it apart from those of other 
DX'ers. In fact, if you don't haxe a DX 
card, the letter itself will suffice. 

The English version of one letter you 
can write appears below, along with 
translations in a number of foreign lan- 
guages. Note that each of these letters 
contains a postscript. If you are sending 
a "follow-up" (you wrote to the ham 
once before but received no reply, so 
you're writing him again), use the origi- 
nal letter plus the postscript. Obviously, 
in writing for the first time, you would 
not use the postscript. 

" DANÍSH 
Kaére Vén:' 

Jeg havde fornejelsen at hyíre Deres telefon/CW 
signaler paa meters, paa GMT, 
paa / / . Da de kallade/arbejdede 
Deres signaler var SINPO Jeg 
ville meget gerne have Deres QSL. Min 
'modtager er en , og min antenna er 

meters lang. 
73, 

Jeg tror at min f¢rste rapport ikke bar naaet 
Dem, og derfór *river jeg igen, da Deres QSL 

' onskes. . 

Beste vriend: 
DUTCH' 

Ik had het genoegen Uw phone/CW signalen 
te hooren op meter om GMT ; 
op / / . Toen U opriep/transmissie 
Uwe signalen waren SINPO 
Ik zou graag Uw QSL hebben. Mijn ontvanger 
is een en mijn antenne is....- ' 

meter lang.. 
73, ° 

Ik neem aan, dat mijn eerste rapport U niet 
bereikt heeft. Daarom schrijf ik U nobnnaals, 

' omdat ik gaarne Uw QSL zou willen_hebben. 
o , 

The SINPO System. You'll notice that 
we've suggested the SINPO method of 
signal rating in the letters. In case 
you're not familiar with it, SINPO is an 
excellent system which was adopted in 
1948 by the International Radio Consult- 
ing Committee (CCIR) in Stockholm. 
Sweden. It's much more thorough than 
the old "RST" method, and many ama- 
teurs now use it in preference to "RST." 

A typical report in the SINPO system 
might read: SINPO 45544. This means 
that the Signal strength was "good," 
there was no Interference, no atmospher- 

GERMAN 

s 
Lieber Freund? . 

Ich hatte das Vergnügen, Ihre Telephon/CW, 
° Signale auf Meter urn die 

GMT am / / zu hSren. Als Sie anrie- 
fen/arbeiteten, waren Ihre Signale 
Ilue Signale waren SINPO Ich 
móchte sehr gerne Ihr QSL haben. Mein 
Empfünger ist ein , und meine 
Antenne ist Meter lang. 

73, 

Ich glaube, doss mein erster Bericht Sie nicht 
erreicht hat, deshalb schreibe ich nochmals, da 
ieh Ihren:QSl::haben m6chté 

FRENCH " 

Cher ami: - 

J'ai ell le plaisif de recevoir vos signaux télé- 
phoniques/CW sur metres a 
GMT le / / . A l'heure oii vous appe-. 
liez/fonctionniez Vos signaux étaient 
SINPO J'aimerai obtenir votre QSL 
Mon recepteur est un et mon antenne 
a metres de long. 

73, 

J'ai tout lieu de croire que mon premier compte- 
rendu ne vous est pas parvenu; je vous écris 
done a nouveau et désirerai votre QSL. 
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ITALIAN 
Caro°amico: 

Ho avuto il piacere di sentire it vostro signale 
telefonico/CW su metri alle 
GMT il / / , A tale ore avete chia- 
mato/trasmesso I vóstri signali erario 
SINPO Apprezzérei moltissimo avere 
il vostro Q$L. Il mio apparato ricevente e un 

e la mia antenna e a metri. 
73, 

Credo che non abbiate'ricevuto it mio primo" 
rapporto, cosi vi scrivo nuovamente perche 
desiderei,la votra QSL. 

.PORTUGUESE 
Prezado amigo: 

Tenho tido o prazar de ouvir seas sinais tele- 
fónicos/CW sobre metros a 
GMT aog / / - 

. Quando voce chamou/ 
trabalhou Seus sinais foram SINPO 

Eu gostária imensamente de rece- 
ber sua QSL. Meu receptor é e minha 
antena é de metros longa. 

73, 

Acredito' qua a minha primeira emissáo riáo 
tenla sido captada por voce, assim estou repi- 
tíndo. outra vez, pois, desejo receber sua'QSL. 

POLISH 
Mily Przyjacielu: - 

Imalem przyjemnosé slyszeé Pana sygnaly telé- 
foniczne/CW na métrów o 
GMT, dnia / / -. O tej porze Pan uiy- 
wal/pracowal Pana sygnaly byly . 

SINPO Bylbym .zobowiazany otrzy- 
maé Panskie QSL Moj odbiornik jest 
a moja antena jest , metrów dluga. 

73, 

Mani wraienie, ze mój raport nie doszedl do 
Pana, idlatego pisze znowu poniewai chcialbym 
imeé Panskie QSL. 

is Noise (static) , "slight" Propagation 
disturbance (fading), and that the Over- 
all merit of the signal was "good." 

Always report in Greenwich Mean 
Time ("GMT") -which is also known as 
Greenwich Civil Time ("GCT") , Univer- 
sal Time ("UT") , and "Z" time, in some 
instances. It can be computed by adding 
5 hours to local time if you live in the 
EST (Eastern Standard Tíme) zone, 6 
hours in the CST zone, 7 in MST, and 
8 in PST. For Daylight Saving Time 
(DST), you would add one hour less in 
each case. 

Don't forget that when you reach mid - 

Querido amigo: - 

SPANISH 
0 

He 'tenido eP gusto de óir sus tele_fonicas/CW 
señales en Metros a GMT 
del - / / . Quando usted llamó/operaba 

Sus señales eran SINPO 
Me gustaria muchisimo'tener su QSL. Mi',re 
ceptor es un y mi antena tiene 
metros de largo. - 

73, - 

Creo que usted no ha recibido mi ptimer re - 
'porte, asi que escribo a usted de'nuevo porqué 
me" gustaría su QSL. 

SWEDISH 
Káre van: 

Jag hade nejet att hora Edra telefoniska/CW 
signaler pá metrar klockan 
GMT den / / . Dá Ni kallade/arbetade 

Edra signaler hade varit SINPO 
Jag skulle gama haya Edert QSL. 

Min mottagare ár en och min antenna 
ür _ metrar lá rig. - 

73, 

Jag tror, att min forsta rapporten har inte niitt 
Edér, dárfSr jag skriver Eder igen, emedan jag 
skulle gámá haya Edert QSL. 

ZlQporoH Apyr, 

3I HMen yztosonbcrBHe cnblwaTb BanIH Tene- 
(poHHble (CW) CHrHanbl Ha SET - 
pax B GMT Ha / / 
KorAa Bbl BbI3blBanH/pa6oTanst .... 
Baum ,CHCHanbl 6binH SINPO 
si o4eHb xcenan 6b1 ^ HMeTb Batite, QSI, 
(IjICJI). MOÑ"npHeMHHK 
H ;taima MOeÑ aHTeuHb2 MCTp06. 

73, 

RUSSIAN 

iI nonaraK), 4TO Moil pepsblN panopr He 
Aowen zto Bac, no3roiKy 'muy caosa, Tale 
xaK Si xoren 6b1 HMeTb Bawe QSL (I11CJI). 

night in your computations, you must 
also correct the date in your report. In 
other words, 9 p.m. EST, July 18, would 
go into a DX report as 0200 GMT 
19/VII/62. And notice the way the date 
is written-with the day first and a 
Roman numeral for the month. 

Let the ham know what type of 
receiver you have, and give him the 
approximate length of your antenna. Re- 
member that non -English-speaking peo- 
ples usually measure length in terms of 
"meters" and not "feet," and that a 
meter is about 39 inches long. 

Good DX'ing-in any language! 30 
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"He wants that one." 

"I had no idea it was so small." 

.. Madam!" 

ELN GS 

"My husband wants a selenimum 
rectalfire, a silicode capasitator, 

and a 16 name appleflyer." 
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THE TENDER TOUCH 
PEOPLE who treasure their records 

usually insist on having a manual 
player to play them on. And these peo- 
ple know only too well that it's not 
an easy matter to place the tone arm 
on the lead-in groove without damaging 
the record or stylus assembly-espe- 
cially in view of the featherweight 
lightness of today's tone arms. 

A perfect solution to this problem is 
Rek-O-Kut's "Auto -Poise," a well -de- 
signed accessory which actually gives 
you an automatic tone arm. Incorporat- 
ing a small, clock -type motor, the Auto - 
Poise can be used with any quality 
turntable, but the arm must be one of 
the various Rek-O-Kut models. 

With the Auto -Poise installed, a sin- 
gle push-button switch takes care of 

The "Auto -Poise" (shown at 
top of page with Rek-O-Kut's 
N1. -33H turntable) is available 
by itself as the Model APK 
conversion kit (for $49.95), or 
already connected to the S-320 
tone arm (at right) for $74.95. 

everything. Pressing it causes the 
Auto -Poise to lift the arm from its 
rest, move it slowly over the lead-in 
groove, start the motor, and gently 
lower the arm. At this point, the Auto - 
Poise relinquishes control, and, as long 
as you don't press the switch, the sec- 
ond half of the cycle won't begin until 
the record has finished. When it has, 
the Auto -Poise raises the arm, brings it 
slowly back over the record, lowers it 
on its rest, and automatically shuts off 
the motor. 

We found the Auto -Poise extremely 
smooth and foolproof in operation, and 
we were particularly pleased with its 
"tender touch." We think anyone who 
values records (not to mention operat- 
ing convenience) will be, too. 

, 
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By FRED BLECHMAN 
K6UGT 

Greater operating convenience, even longer battery life 

can be yours by following these hints on how to . . 

DE LUXE 
YOUR 

T LE 
TAPE 

RECORDER 
THE Model RK-125AL portable tape 

recorder' is a very useful, practical, 
and inexpensive unit. Supplied complete 
with telephone pickup, earphone, patch 
cord, microphone, 3" reel of tape, an 
empty reel, and batteries, it's "camera - 
sized," fully transistorized, and weighs 
a mere 21/9 pounds. 

Moreover, the RK-125AL can be modi- 
fied to increase its versatility beyond 
that of considerably more expensive 
units. The changes are easy to make, 
since the RK-125AL has plenty of spare 
room and its wiring is very accessible. 
And, significantly enough, most of the 
modifications are applicable to many 
similar tape recorders currently on the 
market. 

*Available from Lafayette Radio Electronics Corp., 
111 Jericho Turnpike, Syosset, L.1., N.Y., for 
$24.95. plus postage. 

About The Unit. A simplified schematic 
diagram of the RK-125AL, before modifi- 
cations, is shown in Fig. 1. Note that 
the oscillator normally found in tape 
recorders doesn't appear; instead, d.c. 
bias is applied through resistor R12 dur- 
ing recording, and the erase function is 
accomplished by means of a permanent 
magnet mechanically ganged to the rec- 
ord switch. 

Since the motor turns at one speed 
and in one direction at all times, its drive 
mechanism is (of necessity) an ingen- 
ious tilting platform. The motor actually 
has a double -ended shaft, with a small 
diameter at one end, and a larger diam- 
eter at the other end. 

The "Forward/Stop/Reverse" switch, 
S2, engages one end of the motor shaft 
with the rubber rim of the proper tape 
platform for either "forward" or "re - 
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Subminiature jack (J2) for 
monitoring battery voltage can 
be installed on top of panel. 

Monitor switch (S3), remote 
control jack (J1), and speed 
switch (S4) are mounted on 
one end of the recorder case. 

sae 

Recording Monitor. 
125AL already has 
phone monitoring, 
occasions when you 

f10/ c ppV` qs 

Although the RK- 
provisions for ear - 
there are many 

may want to use a 

Plasti windows can be glued 
in hots in cover over reels 
to shtiw what's going on inside. 

_. 

speaker to listen to what is being re- 
corded on the tape. Adding speaker -moni- 
toring provisions to the RK-125AL is 
simple: just install a s.p.d.t. switch (S3), 
as shown in Fig 2. 

In one position of the switch, resistor 
R13 serves as a 10 -ohm "dummy" load ; 

in the other position, the speaker is 
placed in the circuit. 

Keep in mind that feedback will occur 
when a microphone is used with the 
monitor "on," unless the mike is kept far 
away from the speaker and the recording 
level is reduced. However, such feedback 
is one sure way to verify that the micro- 
phone is working. 

If you attach an external speaker, the 
monitor switch will allow the recorder 
to operate as a low -power public address 
system. What's more, when the recorder 
is used with a telephone pickup (one 
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comes with the RK-125AL), the monitor 
switch will permit the recorder to act as 
a telephone amplifier for group listening! 

Dual -Speed Operation. Frequently, you 
may want to sacrifice fidelity for ex- 
tended recording time, especially with 
voice recordings. The recording time of 
the RK-125AL can be increased by ap- 
proximately 25% by the addition of a 
2 -ohm resistor (R14), as shown in Fig. 3. 
This resistor slows the speed of the drive 
motor, thus slowing the tape speed and 
extending the recording time for a given 
length of tape. 

The use of a s.p.s.t. switch (S4) to 
short out this added resistor gives the 

Fig. 3. A resistor (R14) and a switch (S4) 
equip your recorder for two -speed operation. 

effect of a fast -forward speed, always 
a desirable feature if you rewind past 
the intended point. For greatest speed 
differential, record in the "slow" posi- 
tion, and rewind in the "fast" position. 

A bonus feature here is that the motor 
draws less current when the speed switch 
is in the "slow" position, thus extending 
the life of the two 11/2 -volt batteries. 

Remote Control. Often, you may want 
to transcribe a speech or letter directly 
from tape to a written or typed page. 
It's almost mandatory on these occasions 
to have some form of remote control, 
such as a hand- or footswitch. Figure 4 
shows the very simple manner in which 
a remote -control jack can be added on 
the side of the tape recorder. 

By plugging any sort of remote switch 
into jack J1, the motor on the tape re- 
corder can be de -energized except when 
the remote switch is closed. Some slack 
in the tape will occur when the machine 
is stopped remotely, of course, but this 
won't cause any difficulty when you start 
it again. 

It should be noted that when the re- 

mote switch is used the amplifier battery 
will be "on" as long as the function 
switch is in the "Forward" position. This 
may shorten the life of the battery if you 
do a great deal of "transcribing," so you 
may prefer to use a separate 9 -volt bat- 
tery eliminator-such as the Lafayette 
F-790, which is available for $2.95. 

Battery Monitor. By installing a jack 
(see Fig. 5) , an external voltmeter can 
be used to read the voltage of the ampli- 

54 
(SPOT) 

RI 
1.5V 

JUM.c'. 

P 

P 

MOTOR 

Fig. 4. Subminiature jack J1 permits re- 
mote control with a hand- or a foot -switch. 

TO RI2 AND T2 

S 

4 
52 

B2 -9V 

m 

Fig. 5. Another subminiature jack (J2) 
simplifies checking battery B2's voltage. 

fier battery under load. According to 
the instructions furnished with the RK- 
125AL, battery B2 should be replaced 
whenever its output drops to 7 volts with 
switch Si in the "record" position. With 
jack J2 added, you'll find checking the 
battery voltage an extremely simple op- 
eration. About the only thing you'll 
have to do is add a plug to your volt- 
meter to match jack J2. 

The changes described above are 
neither complicated nor expensive, and 
they involve very few additional parts. 
Once you've completed them, you'll find 
that they contribute a great deal toward 
making this handy little tape recorder 
even more useful. 30 
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By HERB S. BRIER, W9EGQ 
Amateur Radio Editor 

A WORD TO CITIZENS -BAND "HAMS" 

IT'S NO SECRET that many CB op- 
erators "ham" on 11 meters. They 

use the band for rag -chews, random con- 
tacts, tests, etc., instead of for necessary 
short -distance communications as spelled 
out in the CB regulations. Legitimate 
users of CB-including doctors, small 
businessmen, volunteer fire departments, 
and private individuals-are very un- 
happy about this situation, since they 
often have trouble getting their calls 
through the resulting QRM. 

More to the point, the Federal Com- 
munications Commission is unhappy too. 
Violation notices are being issued to 
guilty CB operators as fast as the com- 
paratively small staff can process them. 
And the FCC will have to increase its 
enforcement actions, or perhaps close out 
the CB service entirely. 

If your CB activities are both a hobby 
and a necessity, why not confine all of 
your CB transmissions to essential calls 
and transfer your hobbying to the ham 
bands? Rag -chewing, DX chasing, ex- 
perimenting, transmitter hunts, and 
dozens of activities forbidden to CB'ers 
are legal for hams. In addition, you can 
raise your antenna as high as you wish, 
and use a transmitting power up to 
1000 watts (75 watts for Novices) . 

Unfortunately, too many potential 
hams react to the suggestion that they 
get a license by saying, "I'd do it imme- 
diately if it weren't for the code part of 
the test. They tell me that learning the 
code is just plain murder." Don't you 
believe it! Learning the code at 5 wpm, 
the speed required to obtain a Novice or 
Technician Class license, is really not 
difficult at all. 

With a Novice license, you can use 
phone or code on 2 meters, and three 
other bands are open for code use only. 

A Novice license is good for one year, 
after which it expires and is not renew- 
able. During that year, though, you'll 
have plenty of opportunity to increase 
your code speed and/or theory knowl- 
edge so that you can qualify for a perma- 
nent amateur Iicense, such as the Tech- 
nician or General Class ticket. 

It's not necessary to go through the 

1 -Novice Station of the 
Mont((y(h'i 

CSC 

¡ 
R 

L. 
"t . 

f>-} 

. -, 
Shown in this month's winning photo is the 

simple, but efficient, station of Carl D. Fuglein, 
KN3QNC, 42 Midland Ave., Berwyn, Pa. Carl 
uses an EICO 720 transmitter, a converted 
ARC -5 "surplus" receiver, and a 30' -high di- 
pole antenna. He keeps a 1938 Hallicrafters 
"Sky Buddy" receiver in reserve. Essentially a 

40 -meter man, Carl operates on a high hill, so 
he "gets out" well. He prefers "rag -chewing" 
to chasing DX, however. 

Carl will be awarded a one-year free subscrip- 
tion to P.E. for his photo. If you would like to 
try for a similar award. send us a picture of 
your station-preferably showing you at the 
controls, and be sure to include with your entry 
some information about yourself, your equip- 
ment, and your activities. You may be one of 
the lucky winners. Non -prize-winning photos 
will also be published as space permits. Entries 
should be sent to Herb S. Brier, Amateur Radio 
Editor, POPULAR ELECTRONICS, P. 0. Box 
678, Gary, Indiana. 
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The QSL cards at right 
are in the shack of 
Ralph King, KIKOB, Ports- 
mouth, N. H. He col- 
lected them by running 
12 watts to a Lafayette 
HE -45 6 -meter transceiver. 

Novice stage, however, if you'd like to 
study immediately for a license in the 
"permanent" category. To find out more 
about requirements and privileges asso- 
ciated with the various license classes, 
consult any good handbook for prospec- 
tive hams. The inexpensive Radio Ama- 
teur's License Manual, published by the 
American Radio Relay League, is avail- 
able at most electronics supply houses. 

Getting back to the code, it will also 
pay you to write for the Army/Air Force 
booklet: "International Morse Code 
(Instruction)," TM-11-459/TO-31-3-16. 
Available from the Superintendent of 
Documents, U. S. Printing Office, Wash- 
ington 25, D. C., this booklet costs only 
25 cents. In it you'll find much useful 
material to help you learn sending and 
receiving. 

But the big thing in learning the code 
is getting started. Buy an instruction 
book, borrow or buy some code records, 
rent a code machine, twist the arm of a 
local ham for help-do anything to get 
yourself on the road. And remember, 
95% of all students learn to send and 
receive five words per minute in less 
than 30 hours. 

Contest News. Coming up this month 
are two of ham radio's big yearly events. 
They are the ARRL VHF QSO Party on 
June 9 and 10, and Field Day on June 23 
and 24. Both activities are expected to 
attract thousands of participants. 

Russ Jones, WNBBJL believes that 
any age is the right age to become 
a ham. See "News and Views" (page 
103) for details on WN8BJL's station. 
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The VHF Party starts at 2:00 p.m., 
local standard time, on the 9th, and con- 
tinues until 10:00 p.m. on the 10th. To 
participate, you call "CQ contest" or an- 
swer such CQ's, and exchange ARRL 
section names with each station you 
work. You earn one point for each ex- 
change on the 50- and 144-mc. bands, 
two points on the 220- and 420-mc. 
bands, and three points on the higher 
frequency bands. Your final score is the 
sum of your contact points multiplied by 
the number of ARRL sections worked. 

Field Day is usually a club activity, 
but any ham or group of hams can par- 
ticipate. Activities start at 2100 GMT, 
June 23, and end at 2400 GMT, June 24. 
Each group sets up as many portable or 
mobile stations as they can handle, and 
operates them simultaneously-one per 
band-during any consecutive 24 -hour 
period within the time limits mentioned 
above. You call "CQ FD" on CW, or 
"Calling any Field Day station" on 
phone, and exchange signal reports and 
locations with each station worked. 

See the June issue of QST for complete 
Field Day rules. And if you plan to 
participate in either Field Day or the 
VHF Party, write now to the ARRL, 38 
La Salle Rd.. West Hartford, Conn., for 
appropriate log sheets. Mail your scores 
to the ARRL at the conclusion of each 
activity-and have fun! 

(Continued on page 102) 
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By JOHN F. AGEE, K5ODN 

STROBE LIGHT 

This handy too: is almost a "must" 
for ,he hi-fi/stereo enthusiast who 
wants to be sure that his equipment is 
operating "on speed." You can make 
your own strobe light by connecting 
an NE -2 neon bulb :n series with a 
220,000 -ohm resistor to a line cord. 
After soldering, be sure to cover all 
bare wires with plastic tape. 

STROBE DISC 

To check turntable speeds, you'll need 
a standard strobe disc. Simply hold 
your strobe light near the strobe disc 
and follow the instrictions supplied 
with the disc. Your turntable will be 
operating at the proper speed when 
the lanes on the strobe disc appear to 
be stationary. 

TIMING TAPE 

To c=neck tape recorder speeds, pick 
up a reel of timing tape, such as 
"Scotch" 43P-1.5 plastic leader and 
timing tape. Run the .ape through the 
recorder by itself, or splice it into a 
full feel of tape, and told your strobe 
light close to it. The lines on the tape 
will appear to ba stationary when the 
speed is correct. 



maw 

Transistor 
Topics 

DURING the past several weeks, we've 
looked over a number of transistor- 

ized CB transceivers of the "walkie- 
talkie" variety. By far the smallest one 
we've examined is the Model HT -2 offered 
by Keltner Electronics, Inc. (1045 West 
Hampden, Englewood, Colo. ). Weighing 
but 12 ounces and measuring 41/4" x 
23/ " x 1 1/4" overall (exclusive of anten- 
na), the HT -2 transceiver is only slight- 
ly larger than a pack of king-size cig- 
arettes (see Fig. 1). 

Fig. 1. One of the "Tiny Tim's" 
of the CB world, Keltner's HT -2 
transceiver is a comfortable hand- 
ful with an input of 100 milliwatts. 

Fig. 2. The HT -2 is a 

five -transistor transceiv- 
er with a two -stage au- 
dio section and a d.p.d.t. 
send/receive switch 
(S2). Degenerative feed- 
back limits the modu- 
lation level to 80%. 
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By LOU GARNER, Semiconductor Editor 

In spite of the instrument's small size 
and light weight, its operating range 
and general performance are comparable 
to those of many larger and more ex- 
pensive units. Its superregenerative re- 
ceiver has a rated sensitivity of 2 micro- 
volts for a 50-milliwatt audio output. 
while the transmitter's final stage has an 
input of 100 milliwatts. In practical tests, 
the effective range between a pair of 
HT -2's varied between one-half and one 
mile, depending on field conditions. 

A simplified block diagram of the 
HT -2 is given in Fig. 2. Five pnp tran- 
sistors are used in the instrument, with 
operating power supplied by a single 
9 -volt battery. The antenna is a multi - 
section telescopic type, extending to 51 
inches. 

Referring to Fig. 2, the audio section 
for both the transmit and receive func- 
tions consists of a two -stage, transform- 
er -coupled amplifier, Q1 and Q2. The 
transmitter section is made up of a 
crystal -controlled oscillator, Q3, driving 
an r.f. power amplifier, Q.1,. 

When the HT -2 is employed as a trans- 
mitter, audio modulation is applied to 
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Fig. 3. Olson Radio's KB -138 AM tuner "semi - 

kit" can be assembled in less than ten minutes. 

both the oscillator and power amplifier 
stages; a degenerative feedback circuit 
limits the modulation level to 80%, in- 
suring good frequency stability. A single 
transistor, Q5, is used as a superregen- 
erative detector, and the output from the 
two -stage audio section is fed into the 
speaker whenever the instrument is 
switched to its "receive" function. 

The Keltner HT -2 is available directly 
from the manufacturer as well as 
through authorized distributors, and car- 
ries a suggested list price of $59.95 as a 
fully assembled and tested instrument. 
As of this writing, it is not available in 
kit form. 

Tuner Kit. An AM tuner kit (see Fig. 
3) is now being offered complete with 
battery for $4.50, plus postage, by Olson 
Electronics, Inc. (260 S. Forge St., 
Akron 8, Ohio 1. The Model KB -138 

tuner isn't really a "kit" in the conven- 
tional sense, but rather a completely as- 
sembled circuit board to which you at- 
tach an antenna coil, battery, and volume 
control; total "assembly" time should be 
only five or ten minutes. The completed 
unit may be mounted in a small case and 
used with standard 2000 -ohm earphones 
as a self-contained receiver, or, if pre- 
ferred, as a tuner for a phonograph, in- 
tercom, p.a. installation, or hi-fi system. 

Referring to the schematic diagram 
(Fig. 4 ) , the Olson tuner employs three 
pnp transistors in a standard superhet 
circuit. The r.f. signals picked up by 
ferrite antenna coi_ Ll are selected and 
applied to a 2N412 used as an "auto - 
dyne" converter. Capacitor C2b (with 
trimmer C2a) tunes the antenna coil 
and is ganged with C2c (and trimmer 
C2d) across oscillator coil Ti. 

The i.f. signal developed by the con- 
verter is fed into the first i.f. trans- 
former, T2, and coupled to a neutralized 
i.f. amplifier stage. From here, the am- 
plified signal is applied through the sec- 
ond i.f. transformer, T3. to a diode - 
connected transistor which serves as the 
receiver's second detector. The resulting 
audio signal is developed across load re- 
sistor R8 and coupled to the output 
through isolating resistor R7. 

An a.g.c. bias current, representing the 
d.c. component of the detected signal, is 
coupled back to the i.f. amplifier 
through a standard filter network made 
up of C6, C7, C8, and R6. The inter- 
mediate frequency is 455 kc. 

Physical connections needed for op- 
erating the Olson instrument as a broad - 

Fig. 4. Schematic diagram of the KB -138 AM tuner. Although the circuit employs 
three transistors, the one at transformer T3's output is actually diode -connected. 
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KB -138 
TUNER 

121 

SOK POTENTIOMETER 
WITH SPOT SWITCH 

l 
*C9-0 50.,200 -VOLT CAPACITOR 

(NOT REQUIRED IF AUDIO 
AMPLIFIER HAS BLOCKING 

BAT. -6 99 CAPACITOR AT INPUT) 

Fig. 5. Hookup of a KB -138 
tuner and an audio amplifier. 

Fig. 6. Wireless microphone 
circuit submitted by reader 
Earl Campbell, Jr., WPE8DVK. 

cast -band tuner for, say, a p.a. system 
or hí -fi installation, are illustrated in 
Fig. 5. A similar setup is appropriate 
when the tuner is employed with a 
phonograph, intercom, or related piece 
of equipment. 

Reader's Circuit. An interesting story 
made the rounds of engineering colleges 
a few years ago. It seems that the bum- 
ble -bee, aerodynamically speaking, is un- 
able to fly. The bee, however, unaware 
of the finer points of aeronautical en- 
gineering, doesn't know it can't fly . . . 

so it goes ahead and flies anyway ! 

This story, in a way, applies to the 
wireless microphone circuit shown in 
Fig. 6 and submitted by reader Earl 
Campbell, Jr., WPE8DVK (889 South - 
wind Dr., Fairfield, Ohio) . At first 
glance, it appears that this circuit will 
not work, since the microphone pream- 
plifier, Q2, seems to be connected in re- 
verse. However, according to Earl, the 
circuit does work quite well, and he re- 
ports an effective range of up to 50 feet 
with a sensitive receiver, using a 
straightened wire coat hanger as a trans- 
mitting antenna. If you decide to build 
this circuit, keep in mind that it's strict- 
ly an experimental hookup, although of 
special interest because of its novel and 
unusual design. 

Referring to the schematic diagram, 
Q1 is connected in the common -emitter 
arrangement as a modified Hartley os- 
cillator, with its frequency determined 
by tuned circuit L1/C2. Resistor Rl, 
bypassed by capacitor Ci, serves as the 

base bias resistor. There doesn't seem 
to be a source of external d.c. bias for 
this stage, so we will assume that cou- 
pling capacitor C3 is slightly "leaky" 
and acts as a resistor shunted by a ca- 
pacitor. 

The modulator, transistor Q2, is con - 

R3 
(SE E TEXT) 

SPKR 
(USED 

AS MICE 

netted in "reverse" when compared to a 
standard arrangement, in that the input 
signal from the speaker used as a micro- 
phone is applied to its collector -emitter 
circuit, while the modulating output sig- 
nal is obtained from the base -emitter 
circuit. If we examine the arrangement 
in detail, however, we see that the oscil- 
lator's return tap (from coil L1) to 
ground is through resistor R2, shunted 
by transistor Q2's base -emitter circuit. 
Thus, any signal in Q2's collector circuit 
which is reflected back to the base -emit- 
ter circuit will affect the oscillator's 
ground tap, achieving some degree of 
modulation. 

Since all parts are standard, the cir- 
cuit can be duplicated quite easily for 
experimental tests. Capacitors Cl and 
C3 are small ceramic or paper units, 
while C2 is an ordinary 365-11.µf. variable 
capacitor. Resistors Rl and R2 are 1/4 - 

watt units, and transistors Q1 and Q2 
are both 2N1265's. Output transformer 
T1 is designed to match a 1000- or 2000 - 
ohm load to a speaker voice coil; almost 
any PM speaker can be used as the 
microphone, but most experimenters will 

(Continued on page 98) 
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On the 
Citizens Band 

with DICK STRIPPEL, 2W 1452, CB Editor 

WITH summer just "around the bend," 
one thought comes to most CB'ers- 

"skip" is on its way back. Although this 
season's distance haul won't be as good 
as last year's because we are entering a 
period of low sunspot activity, it's pretty 
certain that skip will still cause some 
trouble. 

We all know the regulations covering 
DX operations on the Citizens Band- 
they're illegal! But what do you do if 
your message must get through, and 
you're being clobbered by someone half 
a continent away? The answer is simple 
-you just have to wait it out until the 
skip station's "five minutes" is up. 

Unless you have a real honest -to -good- 
ness emergency situation going on (by 
this we mean a true threat to life or 
property 1, don't try to contact the skip 
station and ask the operator to stand 
by. The first notation on the back of 
your FCC license makes this point quite 
clear. 

Clean -Up Time. The beginning of sum- 
mer is also a good time to "house -clean" 
your rig, especially the mobile set. Quite 
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a bit of dust and dirt can accumulate in 
a mobile rig, especially if it's located 
under the dash and near the output of 
your car's heater. 

Start your clean-up by removing the 
chassis from the set. Take out all the 
tubes (remember where they came from ) 

and clean them with a damp cloth. Next, 
take a soft brush (a 1" paint brush is 
excellent) , and brush out all the dirt 
under and on top of the chassis. 

Then visit your parts distributor and 
buy a container of "control cleaner." 
Apply it as directed to the volume con- 
trol, squelch control, all switch contacts, 
and the bearings of your "receive" tun- 
ing capacitor. If your transceiver has 
any relays, you can clean their contacts 
easily with a few strokes of a burnishing 
tool. 

If the chassis of your set appears to 
be covered with a thin film of grease, it 
can be removed by applying denatured 
alcohol with the soft brush. Denatured 
alcohol is probably the best and cheapest 
solvent you can get, and it doesn't leave 
a harmful residue. 

After the set is completely cleaned 
and the tubes replaced, check it out. In 
all probability, this simple clean-up pro- 
cedure will raise your received signals 
by as much as one "S -unit." 

Tech Notes. Is there a theoretical limit 
to the distance at which a 5 -watt signal 
can be picked up? In theory, no; in prac- 
tice, yes. 

If you took high-school physics, you 
may remember a formula which states 
that light reaching a surface is dimin- 
ished four times each time the distance 
between the light source and the surface 
is doubled. The same formula, slightly 
modified, also holds true for radio waves. 
Even though attenuation is severe, the 
power from a 5 -watt transmitter will 
never theoretically reach zero, no matter 
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how far the receiver is from the trans- 
mitter. 

Obviously, there are several practical 
"flies" in this particular "ointment," or 
stations on the east coast would contin- 
ually be hearing stations from the west 
coast, and vice versa. The first "fly" is 
that radio waves, at our frequencies, be- 
have like light rays most of the time, in 
that they travel in a straight line. Since 
the earth is a sphere, the waves will fly 
off into space unless something forces 
them back down. Sunspot activity can 
create the force necessary for the waves 
to follow the bending of the earth. 

The second "fly" is the noise level 
near the receiver. If the noise level is 
high (as with a mobile set operating in 
a car with unsuppressed ignition), the 
overall sensitivity of the receiver will be 
drastically cut. 

A third "fly" is the noise generated in 
the receiver itself. The flow of electrons 
through a circuit-any circuit, and even 
a minute flow of a few micromicro- 
amperes-causes noise. The very act of 
the received signal flowing through the 
antenna and its lead contributes some 
noise. And vacuum tubes, with much 
larger currents flowing through them, 
cause more noise. 

In practical circuits, this noise can 
be held to a minimum. However, several 
other factors besides noise enter the 
picture, the most important of which is 
receiver selectivity. 

We worked out the practical range of 
a CB signal, using a "modified" version 
of the radiation formula outlined above. 
Assuming a 5 -watt transmitter putting 
out a little over three watts, and an aver- 
age receiver (a superhet with one r.f. 
and two i.f. stages), the distance came 
to a little less than 3000 miles. This fig- 
ure, of course, represents "straight-line" 
distance. 

The moral of the story is quite ob- 
vious : if you're having poor results in 
your area, the trouble -spots are likely to 
be the locations of the antennas or per- 
haps the antenna systems themselves. If 
you can't move your station (and most 
of us can't), do your best to make your 
antenna systems-probably the weakest 
links in your setup-function with as 
much efficiency as possible. Here, your 
trusty friend, the field strength meter, 
can be of immeasurable assistance to you. 
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New Products. To test a mobile rig 
on the bench when the rig doesn't have 
its own 117 -volt a.c. power supply, the 
Rae Co., Inc., 1351 Deloss St., Indianap- 
olis 3, Ind., is producing a 6- and 12 -volt 
supply which will operate from your 
regular 117 -volt a.c. line. The unit is 
fused, and has enough filtering to pro- 
duce "pure" direct current. It's capable 
of delivering up to 3 amperes of d.c., 
and it can also be used for charging 
batteries. 

Lafayette Radio Electronics Corp., 111 
Jericho Turnpike, Syosset, L. I., N. Y., 
has added the HE -55 "Squelcher" to its 
CB line of equipment. The "Squelcher" is 
a noise eliminator and squelch which is 
designed to improve reception on all 
superheterodyne receivers; it's especially 

valuable in mobile operations. And while 
specifically manufactured for Lafayette's 
own line of transceivers, the HE -55 can 
be adapted for use with any superhet. 

Club Notes. Nine southeastern CB clubs 
joined forces recently to insure the suc- 
cess of a March of Dimes "telethon." 
The 18 -hour program, broadcast over 
WCYB-TV (Channel 5) in Bristol, Va., 
went out to a large area in western Vir- 
ginia and eastern Tennessee. Each city in 
this area maintained a telephone office 
where viewers could call for a CB'er to 
pick up their donations. In addition, a 
CB unit was placed at the TV trans- 
mitter site atop Holston Mountain to 
receive half-hourly reports from the 
units at the various telephone offices in 
the area. 

A total of 166 CB units took part in 
the telethon collection net; they put in 
1992 hours of operating time between 
11:30 p.m. and 5:00 p.m. the following 
afternoon. Localities represented in this 

(Continued on page 110) 
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Sounds You Didn't Hear 
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Unique compressor /expander from Fairchild restores 

suppressed subtleties to recorded and broadcast sound 

VOLUME compressor/expander circuits 
date way back to the 1930's, and no 

audiophile who knows his decibels will 
deny the need for them. Recently, a new 
unit operating on a new principle arrived 
on the audio scene Fairchild's "Com- 
pander." And, frankly, we're as im- 
pressed with this little black box as we've 
been with anything else since the advent 
of FM stereo. 

Why is volume compression and ex- 
pansion so important to realistic sound 
reproduction? Because the dynamic 
range of music is literally fantastic-so 
fantastic, in fact, that recording en- 
gineers have never been able to capture 
all of it without the aid of compres- 
sor/expander circuits. 

By way of explanation, all recordings 
must be made at a certain minimum level 
or low-level passages will be swallowed 
up in "background" noise. And once 
this level is fixed, high-level passages- 
the floor -shaking finale of Tchaikovsky's 
"1812 Overture," or the lively "I'm Get- 
ting Married in the Morning" from "My 
Fair Lady"-are too loud to handle. 

This means that every recording- 
whether disc or tape-is necessarily "lim- 
ited" or "compressed," and so, too, are 

all broadcasts. In playback or reception, 
some means to restore these "missing 
sounds" is clearly a "must." 

Fairchild's Compander supplies this 
important function. Connected between 
your preamp and main amplifier or to an 
integrated amplifier, it decreases the 
gain of your system by 6 to 8 db. 

Then, thanks to a unique circuit using 
neither tubes nor transistors, the inter- 
nal resistance of the Compander changes 
whenever a loud note comes along, "re- 
inserting" varying amounts of the origi- 
nal 6 to 8 db loss. The result: restora- 
tion of the full dynamic realism to rec- 
ords, tapes, and FM broadcasts. 

The Compander requires no power 
source of any kind, and you can change 
from volume expansion to volume com- 
pression at the flick of a switch. There 
are separate controls to govern the 
amount of expansion or compression on 
either channel, and four indicator lamps 
show precisely what the unit is doing. 

Available factory -wired t_ r 575.00) 
or in kit form (for $59.95), the Com- 
pander is easily the best compressor/ex- 
pander we've seen to date. In fact, we 
think this is one device that no serious 
audiophile will want to be without. -30 
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COIL FUNCTION QUIZ 
Coils used in electronic circuits often acquire special 
names which roughly describe their chief function. See if 
you can match coil drawings A - J with the "names" below. 

A 

B 

C 

D 
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1 Deflection coil 

2 Tick'rer.coil 

3 Rel"áy;sol"énóid 

4 Leading coil 

5 C.uadratyre coil 

6 Voice coil 

7 F eld winding 

8 BUlun 

9 Peaking coil 

10 Shading coil 

(*Answers on page 99) 
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