
BUILD A TRANSISTORIZED INTERCO 

POPULAR 960 

MACS 

a.. 

HI-FI HAM RAD 

Complete plans for: 
20,000 -Volt 
Tesla Coil 
DC -to -AC 
Converter 
Pocket Radio 
Transistorize 
Megaphone 
Flashing 
Safety Ligh 
Grid -Dipper 
Modulator 

All about: 
Tape 
Recorder 
Mechanism 
TV Trick 
Techniques 

z Hi -Fi 
Tubes 
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cost h to perfect! 

Soundcraft Tape with the new FA -4 formula- 

tion, Designed to meet the unlimited challenge of 

the most exciting new era in recording history ! 

Only years of research ...and the most modern and advanced 
tape manufacturing facilities in the world ...could have per- 
fected this tape! Soundcraft's new FA -4 FORMULATION is 

frequency adjusted to provide the superlative sound repro- 
duction demanded in this exciting era of new discoveries and 
innovations in tape recording. You'll hear "highs" as never 

REEVES S O U N D C RAFT CORP. Los Angeles: 342 N. LaBrea Toronto: 700 Weston Rd. Rio' 

before... the full frequency spectrum for perhaps the very 

first time! 

Insist on Soundcraft Tape with the new FA4 FORMULATION 

before you run another reel through your recorder... you'll 

never settle for inferior sound reproduction again! 

Great Pasture Rd.,.Danbury, Conn. Chicago: 28 E. Jackson Blvd. 



RADIO -TV 3ROADdeSTIÑG (see above) otters 
important positions as Operators and Technicians. 
RADIO -TV SERVICING Technicians (see below) 
needed in eery community. Their services are 
respected, their skill appre:iated. 
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WITHOUT EXTRA CHARGE 
YOU GET specid NRI kits de- 
veloped to give you actual practice t. 
with Radio -TV reviver or broad- 
casting circuits and equipment. 
All equipment is yours 
to keep. 
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+ Bigger than ever and still grow- i (,1 ing fast. That's why Radio -TV 
.. 4 = ' , . ` has special appeal to ambitious 

t ' - ` men not satisfied with their 
job and earnings. More than 
4,000 Radio and TV stations. 
More than 150 million home 

I. E. Sr,, - 
and auto Radios, 40 million 
TV sets. Color TV promises 

founder added opportunities. For the 
trained man, there are good jobs, bright fu- 

n tures in Radio -TV Servicing or Broadcasting. 
Training PLUS opportunity is the ideal 

combination for success. So plan now to get 
, into Radio -TV. The technical man is looked 

up to. He does important work, gets good 
, pay for it. Radio -Television offers that kind 

+ of work. NRI can supply training quickly, 
without expense of going away to school. 
Keep your job while training. You learn 
at home in your spare time. NRI is the 

° ó OLDEST and LARGEST home study Radio- 
-- -i TV school. Its methods have proved success- 

ful for more than 40 years. 

N.R.I. TRAINED THESE MEN FOR SUCCESS r "I was repairing Radios "Doing spare time re - 
1 by 10th lesson. Now pairs on Radio and TV. 

have good TV job." Soon servicing full 
NI. R. LINDEMUTH, time." CLYDE MG - 
Fort Wayne, Ind. GINS, Waltham, Mass. 

"I had á successful 
Radio repair shop. Now 
I'm Engineer for 
WHPE." V W.WORK- 
MAN, High Point, N.C. 1 

learn Raio 4:'elevision 
Electronics 

by Practicing at Home in Your 
Spare 
Time 

!Y 

Fast Growing Field Offers You 
Good Pay, Success, Bright Future 

Added Income Soon- $10, $15 
a Week in Spare Time 

Soon after enrolling, many NRI students 
start to earn 10, S15 a week in spare time 
fining sets. Some pay for their training and 
enjoy .extra luxuries this way. Some make 
enough to start their own Radio -TV shops. 
NRI training is practical-gets quick results. 
Easy to understand, well illustrated lessons 
teach you basic principles. And you LEARN - 
BY -DOING by practicing with kits of equip- 
ment which "bring to life" things you study. 

Find Out What NRI Offers 
NRI has trained thousands for successful 
careers in Radio -TV. Study fast or slow-as 
you like. Diploma when you graduate. Mail 
coupon now. Paste it on a postcard or mail in 
envelope. ACTUAL LESSON FREE. Also 64 
page catalog that shows opportunities, shows 
equipment you get. Cost of NRI courses low. 
Easy terms. NATIONAL RADIO INSTITUTE, 
Dept. OED4, Washington 16, D. C. 

SEND FOR BOTH FREE 
National Radio Institute 
Dept. OED4, Washington 16, D. C. 
Mail me Sample Lesson and 64 -Page Catalog GeKt 
FREE. (No salesman will call. Please write plainly.) W. 'ttsn,tiesP. 

, 
Otv° 

lot 
Name_ Age 

awlíCNtl\CV1ts 
ff 

Address.. 
wl 

p Zone_ _State VETERANS Approved Under G.I. 
Cit t 

BINS Accreditedy Member National Home Study Council 1 

"There are a number of 
NRI graduates here. I 
can thank NRI for this 
job." JACK WAG- 
NER, Lexington, N. C. 

Ir 
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YOU, be the judge of ki ,14,At , or tE ague 
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y.731 Deluxe FM -AM Stereo HI - 

Fi Tuner (Multiplex add -in) $87.50 

only $5 down 

w 

t 

_ a 

0D000o 

II 

10 -Watt Stereo 

Amplifier (with Center Channel) 
$79.50 

only $5 down 

FREE examination privilege 
More and more people are finding 
out how easy it is to build exciting 
Knight -Kits, how satisfying they are 
to own, and how much they save. 

If you haven't yet enjoyed the ex- 
perience and fun of building and own- 
ing a Knight -Kit, we invite you to 
take advantage of our free examina- 
tion offer. Order any Knight -Kit. 
Examine it on arrival. Inspect the 

' i?.;a 
i33 ) ̂

 - 

y-771 Super -Value 20 -Walt 
Stereo HI-FI A 

1d W 
$44.50 

only $2 

Y-787 FM -AM Hl -Fi Tuner (with 

Multiplex lack) ....... 
only $2 down 

V-713. Best-selling Citizens 
Band Transceiver. Tunable 
22 -channel super-regen re- 
ceiver 39.95 

only $2 down 

0 
Y-258 4 -Band "Span Master" 
Receiver (with catlnet).$25.95 

only $2 down 

R-100 Amateur Communica- 
tions Receiver (Hi -gain, with 

c built-in Q-Multiplfer)..$104.50 
only $5 down 

quality of the components, the cir- 
cuitry, the easy -assembly manual. 
We're so confident you'll want the 
kit, we can make this offer: If you're 
not COMPLETELY SATISFIED, just re- 
turn the kit for full refund. 

Order a Knight -Kit now. Know the 
thrill of the most satisfying build - 
your -own experience in electronics. 

Y-737 "Ranger" Clock -Radio with "sleep" switch...024.95 
only $2 down 

- 

Y-771 5 -Transistor Superhet Portable Radio (less battery) 
$25.95 

only $2 down 

-.0b 
I 

V-125. General-purpose 
VTVM (11 meg. input res.) 

$25.75 
only $2 down 

I c' 

Y-143 Model "600" Tube 
Checker (checks over 
700 tYPes) $32.95 

y-708 1000 Ohm (Volt Pocket only $2 down Volt -Ohm -M i lliammeter 
$9.95 

-J" '-ALLIED 
-,ALLIED ALLIED RADIO, Dept. 23-E 

, n ̀=-? 100 N. Western Ave., Chicago 80, III. 
ELECTRONICS* Send FREE Catalog featuring Knight -Kits. 

1960 

there's a money -saving knight -kit 
for every need ...see them all in the 
ALLIED CATALOG 

Describes the complete NIGHT - 
KIT line in detail. Order'the kit 
of your choice -judge quality 
and value for yourself únder our 
Free examination privilege! 

FREE 

send 
for it! 

=easiest to build... 
:satisfying to own 
,...money -saving 

ONLY $2 DOWN 
on orders up to $50; 
$5 down on orders 

up to $200... 

see scores of 
other knight -kits 
HI-FI KITS 
Stereo Preamplifier - 

S0 -W Stereo Amplifier 
Monaural Amplifiers 
Hi -Fi Tuners 
Speaker Systems 

and others 

HOBBYIST KITS 
"Space -Spanner" Radio 
-Ranger" Radios 
Transistor Radios 
2 -Way Intercom 
Electronic Lab Kits 

and many others 

INSTRUMENT KITS 
Lab AC VTVM = 

VOM's 
55 Scopes 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 

- plus many others 

AMATEUR KITS 
50 -Watt Transmitter 
Self -Powered VFO 
100 kc Crystal Calibrator 
Code Practice Oscillator 
Grid Dip Oscillator 

RADIO 

Name 

Address 

City Zone State 
-I 
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MINIATURE AUDIO AMPLIFIER 

. Complete construction plans for one of the world's 
tiniest transistor amplifiers, shown above approxi- 
mately three times life size 

TALKING BOX 

A gadget guaranteed to startle your friends-when 
they ask questions, it will answer back 

e ELECTRONIC FISHING 

For frustrated anglers: an electronic fishing system 
that literally sucks fish out of water 

ELECTRONICS OF TAPE RECORDERS 

Confused about recording bias, pre -emphasis, and 
equalization? Hi-fi expert Joseph Marshall clarifies 
the situation for you 

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department. 434 South 
Wabash Avenue, Chicago 5, Illinois. Please allow at least four weeks for change of address. Include your old address as well a 
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You build and¿ 
¿keep this valuable 
Vacuum Tube 
° VOLTMETER 

You bsild and keep this 5 - 
/inch COLOR OSCILLOSCOPE 
1-almost a "must" for TV 
servicing. 

COLOR 

In Spare Time at Home-Prepare for a Better Job-or 
Your Own Business in One of the Many Branches of 

...iFZL11,5 ... make importanfipoints crystal 
dear. Speeds your learning. It's 

almost like having an instructor 
at ycur side! 

TV MILITARY SFRv 

DeV Tech's 
If you are subject to military 

rT s service, the information we 
program also have should prove very 
includes training helpful. Mail coupon to; 
in Color Television day. 

. 

NICS 
y1 RADIO - TELEVISION - RADAR 

If you are seeking a better job or a business of your own, 
the appealing field of Television -Radio -Electronics offers 
REAL PROMISE! 

In this fast-growing field, trained Electronic technicians find 
many good -paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS-offering the kind of a future 
that an untrained man often dreams about. 

Build and keep this BIG 
Betty Engineered TV set- 
easily converted to U.H.F. 
(DeVry offers another home 

training, but without 
the TV set.) 

Your GUIDE 

o Profitable Job Opportunities 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Se'rvice Shop 

. e PLUS MANY OTHERS 
YOU 

SAM 
GETE EMPLOYMENT SERVICE THE 

that has helped thousands of our graduates 
toward fine careers in Electronics. 

"en 'o if1QAY! 
Accredited Member of Na ;anal Home Stúdy Council 

"One of North America's 
Foremost Electronics 

Training Centers" 

CAL .1) ,V INSTITUTEI 
-.CHICAGO 41, ILLINOIS ° 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
et home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 

EARN WHILE YOU LEARN 
After you get part of DeVry Tech's 
training with equipment at home, 
you may then in your spare time, 
begin to earn real money servic- 
ing Radio and Television sets. 

Tau work over " 

300 
Learn -By -Doing 

projects 

r.t 
'4t f+er`,d 

Build over 900 practical projects from many s ipments o 
Radio -Electronic parts. fou build and operate TV -Radio 
circuits ...wireless microphone.., and many other major 
projects-all designed to provide outstanding practical 
experience at home. 

ACT NOW! Get iFnREE! formationpackedMail publica - 
O lion coupon today. 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. P5.5-0 
Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches 

I of Electronics. 

Name 
PLEASE PPP, 

Age 

Street Apt 

City Zone State 
Canadian residents address DeVry.Tech of Canada, Ltd. 

2044 626 Roselawn Ave., Toronto 12, Ontario 
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Notes from the 
Editor 

STEREO RECORDS. How many stereo records did you buy in the last year? 
If you're like most consumers, you didn't buy very many. For it's 

nó deep and dark secret that, for the most part, sales of stereo 
records have been sorely disappointing. 

One of the major arguments to explain this unhappy situation is 

that people are confused. They've heard a lot about stereo and 

they honestly would like to buy a stereo system. But since they've 
also heard (and rightly) that good stereo is expensive, they're 
putting off buying a set. Consequently, many people are still using 
their old phonographs and are not buying stereo. records. They are 
not buying monophonic records either-because they are afraid 
mono will become obsolete. 

A possible solution to the problem would be a stereo record that 
could be played monophonically without damage-that would stand 
up to a year or two of mono service and still provide dual -channel 
performance when the user decided to "go stereo." Just such a 

compatible stereo record is now the talk of the hi-fi industry. One 
of the smaller record companies, Design, has come up with a system 
which it claims will give the record business its much -needed shot 
in the arm. 

In collaboration with several engineering firms, Design is pro- 
ducing compatible records cut by the vertical -lateral method. The 
electrical "sum" of both stereo tracks is engraved in the lateral 
channel (thus allowing "full mono" reproduction), with the "dif- 
ference" signal recorded vertically. Because the amplitude of the 
"difference" signal is reduced slightly, the process of stamping 
out the compatible records is much less critical than stamping 
conventional 45-45 stereo records. The new records can be played 
stereophonically with any 45-45 stereo cartridge or monophonically 
with any quality mono pickup. 

But demonstrations of the records so far have not been conclusive. 
Some observers feel that reducing the vertical component of the 
stereo signal will definitely degrade performance. On the other 
hand, many listeners have found the compatible record to be gener- 
ally satisfactory. 

If this system proves to be a true solution to the compatibility 
problem (or can be improved sufficiently to become so), it would 
be a three-way boon-to record manufacturers, to record retailers, 
and to the public. Production facilities could be greatly simpli- 
fied, resulting in greater efficiency. Record dealers could cut 
their stock in half. And consumers could forget about their mono 
records becoming obsolete. 
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These men are getting practical training in NEW Shop -Labs of 

ELECTRICITY C OY N E .w-_ 
ELECTRONICS 
a ON REAL 

Motors-Generators 
-Switchboards- 
Controls-Modern 

Appliances- 
Automatic 
Electronic 

Control Units 

EL E V 1S.iON 

L 

n Y.ril- 

RADIO ELECTRONICS 
ON REAL 

TV Receivers- 
Black and White 

and Color 
AM -FM and 

Auto Radios 
Transistors 

Printed Circuits 
Test Equipment 

in Chicago-prepare for today's TOP OPPOR- 
TUNITY FIELD. Train on real full-size equip- 
ment at COYNE where thousands of successful 
men have trained for over 60 years-largest, 
oldest, best equipped school of its kind. Profes- 
sional and experienced instructors show you 
how, then do practical jobs yourself. No pre- 
vious experience or advanced education needed. 
Employment Service to Graduates. 
START NOW-PAY LATER-Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK-"Guide to Careers" which describes 
all training offered in ELECTRICITY and TELE- 
VISION -RADIO ELECTRONICS-no obligation; 
NO SALESMAN WILL CALL. 

Coyne Electrical School, 1501 W. Congress Parkway 
Chartered Not For Profit Chicagc 7, Dept. 50-2C 

MAIL COUPON AOR 
WRITE 

DDRESS B LO 
COYNE ELECTRICAL SCHOOL 
Dept. 50.2C-New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 
Send BIG FREE book cnd details of all the training 
you offer. However, I am especially interested in: 

Electricity Television Both Fields 

Name 

Address 

City State 

COYNE óffers. 

LOW COST 

IEL, 
D'Q -.,e'Training in 

RA SpareTime AT HOME 

É-i, 
1 

' YOU CAN 
QUICKlY 

The future is YOURS in TELEVISION! 
A fabulous field-good pay-fascinating work-a 
prosperous future in a good job, or independence in 
your own business! 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only-no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 

'do actual servicing jobs-make money early in course. Free Life- 
time Employment Service to Graduates. 

Y 1115x1 
P 

ELECTRICAL SCHOOL., 
CHARTERED AS AN EDUCATIONAL INSTITUTION 

NOT FOR PROFIT 
1501 W. Congress Parkway Chicago 7, Dept. 50-H 2 

B. W. COORS, h, Provident 
Coyne-the Institution behind thin train- ing... the largest, oldest, best eauipped 
reside, Hal sehoulof its (rind. Founded1899. 

BE DOING INTERESTING'' 
PROFITABLE 

WORK ORK 
LIKE 

Send Coupon or write to address below 

for free Book 

and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 
r 

COYNE Television 
Home Training Division 
Dept. 60-H2 New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 

1 
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NEW YORK, N. Y. 

100 6th Ave. 
WOrth 6-5300 - 

Lafayette Superior Quality Hi -Fi Kits 
The FINEST .. through researrh . . engineered by LAFAI'ETTE! 

KT -250A IN KIT FORM 

74.50 

KT -600 IN KIT FORM. 

79.50 
rsXxx --n 

LA -250A 
COMPLETELY WIRED 

9 9.50 

LA -600 
COMPLETELY WIRED 

134.50 

MADE IN U.S.A. 

' 50 WATT INTEGRATED STEREO AMPLIFIER KIT 
RESPONSE 15-40,000 CPS ± 0.5 DB (at normal listening level) 

UNIQUE "BLEND" CONTROL PREMIUM EL86 OUTPUT TUBES 
50 WATTS MONAURAL -25 WATTS EACH STEREO CHANNEL CLUTCH - 

OPERATED VOLUME CONTROL SEPARATE BASS & TREBLE CONTROLS 
A completely new stereo high fidelity omplifier with a high qualify of reproduction, 
remarkable versatility and new distinctive styling. Full range of controls include o 
unique "blend" control for conlinuou(ty variable channel separation -from full 

'monaural to full stereo, 4position Selector, Mode, Loudness and Phasing switches, 
plus outputs for 4, 8 or 16 ohm speakers. Harmonic distortion less than 0.25%, . 

IM distortion less than 0.5%.11pm and Noise 74 db below full output. Assembly is 

simple -no special skills or tools required. Complete with deluxe cabinet and legs, 
all ports, tubes and detailed instruction manual. Shpg. wt., 26 lbs. 
KT-250AWX Stereo Amplifier Kit 5.00 Down Net 74.50 
LA-250AWX Stereo Amplifier, wired & tested.. 5.00 Down Net 99.50 

PROFESSIONAL STEREO CONTROL CENTER KIT 
O RESPONSE 5-40,000 CPS ± 1 DB . UNIQUE STEREO 8, MONAURAL; 
CONTROL FEATURES PRECISE. "NULL" BALANCING SYSTEM CON- 
CENTRIC INPUT LEVEL CONTROLS 
A truly professional sterna preamplifier and master audio control center -solves 
every stereo/monaural control problem. Features unique Bridge Control for.voriable 
cross -channel feed for elimination of exaggerated channel separation effects -plus 
controlled 3rd channel output. Has olléoncenrric controls -including clutch -operated' 
Vólumé Balance control. Provides complete and advanced facilities for accepting, 
controlling and providing undistorted gain for any and all program sources. Sensi 
tivity 2.2 my for 1 volt out (low level inputs). Dual low impedance "plate follower" 
outputs 1500 ohms. Response 5-40,000 cps ± 1 db. Less than .03% IM distortion. 
Less than .1% harmonic distortion. -Hum and noise 80 db below 2 volts (high level 
inputs). Uses 7 new 7025 low -noise dual triodes. Size: 14"x41/2"x105/e" Shpg. wt., 
16 lbs. Complete with all parts, tubes, deluxe cabinet and detailed instruction 
manual. 
KT -600 WX Stereo Preamplifier Kit 5.00 Down ....Net 79.50 
LA -600 WX Stereo Preamplifier, wired and tested 5.00 Down ....Net 134.50 

; 'KT -236A ` 

IN KIT FORM NE101 
r ,..+.+- ...-.r A --. s 

.. ._ 

59.50 

36 -WATT INTEGRATED STEREO AMPLIFIER KIT 
36 -WATTS MONAURALLY -18 WATTS PER CHANNEL FREQUENCY 

RESPONSE 15-30,000 CPS + 1 DB UNIQUE "BLEND" CONTROL 
CONCENTRIC CLUTCH -OPERATED VOLUME CONTROL DUAL CONCENTRIC 
BASS AND TREBLE CONTROLS 4-EL84 TUBES IN PUSH PULL 
This exciting new amplifier kit combines dual preamplifiers and dual 18 watt power 
amplifiers on- one compact chassis. Instant selection from monophonic to stereo- 
phonic is provided by the turn of a switch. An amazing new "Blend" control gives 
continuously variable channel separation from full monophonic to full stereo. The - 

concentric clutch -operated volume control offers independent or simultaneous 'level 
adjustments of both channels.'Dual concentric bass and treble controls furnish 4 

independent tonal adjustments. Harmonic distortion less than 0.15% at normal 
listening level. 1.M distortion is less than .3%. Hum and noise 70 db below rated 
output. Complete with coge, legs and detailed Shpg. wt., 24 lbs. . 

KT-236AWX Stereo Amplifier Kit 5.00 Down Net 59.50 

KT -500 IN KIT FORM 

74.50 

LT -50 
COMPLETELY WIRED 

124.50 

FM -AM STEREO TUNER KIT 
11 Tubes (4 dual-purpose) + Tuning Eye -I- Selenium rectifier provide 

17 tube performance Multiplex Output for new Stereo FM Arm- 
strong Circuit with Dual Limiters and Foster -Seeley Discrirffinator Ex- 
treme Sensitivity and Wide Frequency Response. 
A precision engineered, highly stable tuner -perfect for lifelike stereo FM -AM 
broadcast reception, FM reception and/or AM reception. Features separate tuning 
and volume controls for AM and FM. Magic eye on AM and. FM, plus automatic 
frequency control ton FM for accurate tuning -stations ore ''locked" in. Other deluxe 
features include cathode follower outputs and 5 -position Function Selector. Efi 
cient, broadband circuitry on AM with built-in antenna. FM section features include 
2 microvolts sensitivity for 30 db quieting, frequency response 20-20,000 cps ± 
1/2 db and full 200 KC bandwidth. Two printed circuit boards make wiring simple 
-even for such a complex unit, Complete kit includes all parts, deluxe .cabinet 
and detailed instruction manual. Size js 135/4'tW x l0z/e"D x 4s/2"H. wt., 22 lbs. 
KT-SOOWX FM.AM Stereo Tuner Kit 5.00 Down Net 74.50 
LT -50 WX Same os above, wired & tested..... 5.00 Down ,,, Net 124.50 

KT -310 IN KIT FORM 

47.50 

,:317 ..: LA -310 
COMPLETELY WIRED 

72.50 

STEREO/ MONAURAL POWER AMPLIFIER KIT 
36 WATT STEREO AMPLIFIER -18 WATTS EACH CHANNEL EMPLOYS 

4 PREMIUM -TYPE 7189 TUBES 2 PRINTED CIRCUIT BOARDS FOR SIM- 
PLIFIED WIRING FREQUENCY RESPONSE 20-40,000 CPS ± 1/2 DB 
AT 18 WATTS LESS THAN 1% HARMONIC OR' IM DISTORTION 
A superb basic stereo omplifier in easy-tobuild kit form. Unit may be used with a 
stereo preamplifier to 'provide Iwo 18 watt stereo channels or, al the flick of a 
switch, as a fine 36 watt monaural amplifier. Controls include 2 input volume 
controls, Channel Reverse switch and MonaurolSlereo switch. Dual outputs for 4, 
8, 16 or 32 ohm speakers. Input sensitivity .45 volts per 'channel for full output. 
Tubes ore 2.6AN8, 4-7189, GZ-34 rectifier. Sizes 10.9/16" d x 51/4" h x 131/4" w. 
Complete kit with coge, all ports, tubes and detailed instruction manual. wt., 22 lbs. 
KT -310 WX Stereo Power Amplifier Kit 2.00 Down ..Net 47.50 
LA -310 WX. Stereo Power Amplifier, wired and tested 5.00 Down..Net 72.50 

lie`,(' '1eQ.d1O 
BOSTON, MASS. °M 
110 Federal St. 

HUbbard 2-7850 

165-08 Liberty Ave. JAMAICA, N. Y: 
AXtel 1-7000 , ' 

BRONX, N. Y. ' NEWARK, N. J. PLAINFIELD, N. J. 

542 E. Fordham Rd. - 24 Central Ave. .139 W. 2nd 
. FOrdham 7.8813 o ' MArket 2-1661° PLaInfleld 6.4718 ° - 
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LAFAYETTE HE -15 
CITIZENS BAND 11 METER' 
SUPERHETERODYNE TRANSCEIVFR 

U.S.A. 
Made In 

Cornoletei. 
wired 

NOTA KIT 

Not Superregenerative but SUPERHET!, 

Unequaled Performance and 
Design . . The Greatest VALUE In 
The Citizens Band Field! 

5 Crystal Controlled Transmitting Positions: Operates at a 

maximum FCC legal power input of 5 watts fully modulated. 

Superheterodyne Tuneable Receiver Over Full 22 Channel 
Band: RF stage In both Transmitter and Receiver, 3 watts 
audio output plus large 4" speaker. 

Complete with Transmitting Crystal: Removable front plate 
for easy accessibility of crystals. Channel 9 crystal supplied. 

: 

e 

° 

4 Dual Function Tubes plus 2 Single Function Tubes, plus 
2 Rectifiers for 12 Tube Performance: Compares with units 
costing 3 times as much. Unexcelled reception on land and 
sea with coverage up to 20 or more miles depending on an- 
tenna height and terrain. 

Planetary Vernier Tuning: Controls include 3.position func- 
tion twitch (transmit, receive, plus transmit with Spring 
return) and squelch noise limiter control'switch. 
High Output Crystal Microphone: 2 position push to talk 
slide switch; especially designed for sustained transmit 
operation with a minimum of background noise. 

Adapts for Use Anywhere: Modern compact styling. Brackets 
are supplied for easy mounting of unit in auto truck or boat. 
Addition of 6 or 12 volt power supply (separately supplied) 
adapts transceiver for mobile operation. Only 41/2"D x 6"W x 
4"H. . . 

Anyone Can Operate: No examination on technical knowledge 
required - Any citizen 18 years or older is eligible for a 

license. Simply fill out FCC application supplied with HE -15 
Transceiver. 

HE -15 Factory Wired and Tested (less antenna). Net 64.50 
Net 6.95 

1, HE -16 Power Supply For 12 Volts Net 11.95 
HE -le Power Supply For 6 Volts Net 11.95 

HE -17 Whip Antenna 

. FREE! 
1960 

CATALOG 

CUT OUT 

AND PASTE 

ON POST 

CARD 

SEND 308 

GIANT SIZE 

PAGES FREE 

LAFAYETTE 
RADIO 

P.O. RCM 222 Add rear 
JAMAICA 31, N. Y. 

; 

Booting - Ship to Shore 

Business - Trucking 

COMPLETELY WIRED 

NOTA KIT ! 

64.50 
ONLY 5.00 DOWN 

Call 
Letter 
Card 

Holder 

Coax 
Antenna. 

Connector 

5 Position 
Crystal 

Selector 

3 Position 
.; Function 

Switch 

Removable 
Front Plate for 

Easy Crystal 
Accessibility 

E [ 

Squelch 
Control 
Switch 

High Output 
Crystal Microphone 

with 2 Position 
Push to Talk 
Slide Switch 

Planetary 
Vernier Tuning 

Nome 

DEPT. FE -A CityZane State 

1 
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 DEALERS 

SERVICEMEN 

' TUBE TESTER 

l:' ROUTE OPERATORS ( r -r 

with ZAIYTRON QUALITY BRAND 

TV -RADIO RECEIVING TUBES! 
You "play ball" with MAJOR LEAGUERS when you buy 
ZALYTRON Tubes! We have been supplying tubes for 
many years to service dealers and Tube Tester Route 
Operators-and the ZALYTRON Brand Name has achieved 
a reputation for quality and performance second to 
none! Yes, you "play it SAFE" with ZALYTRON because 
you get BRAND NEW Tubes:. 

NOT USED NOT REJECTS 

BRAND NEW' 
INDIVIDUALLY COXED 

GUARANTEED 
FOR ONE YEAR 

but Zalytron's First Quality! And, important 
too: by selling DIRECT to the Electronics 
Trade, we pass the middleman's profit on to 
our customers ... helping them to meet and 
beat competition in their areas! 

WHY PAY MORE?' 

a 

Get our FREE Complete Giant New 

' AIYTRON 
Catalog, containing up-to-date tube 
listing, PLUS hundreds of standard 
electronic component parts at HUGE 

. SAVINGS! Paste handy coupon (belay+). TUBE CORP on post card and mail to us today! 
220 W. 42nd Si., 

To ON Tube Corp. . Dept. PO York 36,, N. Y: Q 220 est.42nd Street. New York 36, N;Y, 

STEREO KITS I O Send FREE 1960 Cetelog. 

AMPLIFIERS I NAME 

' TEST INSTRUMENTS ' 

TRANSCEIVER KITS I ADDRESS 

TRANSISTOR RADIOS I cnn ZONE STATE -J 

PURCHASING A 
HI-FI SYSTEM? 
NOW YOU CAN CHARGE IT! 

Up to 10 months to pay. No doren payment 
necessary. Just say port went to 

charge it. lVe'11 do the rest. 

Send Us 

Your List of 
Components 

For A Package 
Quotation 

WE WON'T BE 
UNDERSOLD 

All merchandise is brand new, 
factory fresh and guaranteed. 

AIREX 
RADIO 

CORPORATION 
64 -PE Cortlandt St., N. Y. 

Altec Lansing 
Electrovoice 
Jensen Hartley 
University Stephens 
Acoustic Research 
Janssen 
Wharfedale 
Karlson Cabinets 
Viking 
Concertone 
Bell G.E. 
Weathers 
Harman-Kardon 
Eico Pilot 
Sherwood 
Acrosound Roberts 
Fisher Ferrograph 
Bogen Leak 
Dynakit H. H. Scoff 
Thorens 
(Fair Traded) 
Dual Changer 
Ampex DeWald 
Sony Challenger 
Wollensak Pentron 
Garrard Quad 
Miracord Pickering 
Glaser -Steers 
Components 
Rek-O-Kut 
Audio Tape 
Norelco Magnecord 
Fairchild Gray 

7 CO 7-2137 
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By ROBERT E. TALL 
Washington Correspondent 

Citizens Band Rule Changes 

T HE Federal Communications Commis- 
sion has finally made its long -expected 

move to amend the Class D Citizens Radio 
Service Rules. Permissible communications 
in the Citizens Band have been redefined 
and certain types of communications clearly 
prohibited. Use of the band for "amateur - 
type" and long-range communications is 
now definitely outlawed. The amendments 
to Part 19 of the FCC Rules became effec- 
tive on March 15. 

In a nutshell, Citizens Band stations are 
authorized primarily to communicate with 
other units of the same station, and they 
are permitted to communicate with other 
stations only when necessary for the ex- 
change of substantive messages related to 
the business or personal activities of the 
individuals concerned. Also, except for com- 
munications between units of the same 
station and emergency or Civil Defense 
applications, communications between two 
Class D stations are limited to five consecu- 
tive minutes followed by a two -minute 
silent period during which the stations shall 
monitor the frequencies used and permit 
other stations to use the frequencies. 

In addition, to get the channel -cluttering 
pseudo -amateurs off the band, the new rule 
changes require That all transmissions from 
Class D stations be addressed to specific 
persons or stations within the ground -wave 
range of their five-watters. Use of the 
skip sky -wave is prohibited. Calling "CQ" 
to elicit response from a random or un. - 
known station is also prohibited. And. use 
of a "test" call for the purpose of inviting 
DX contacts with unknown stations is 
strictly illegal. 

The amendments to the FCC Rules 
place the Commission on much firmer 
ground with respect to cracking down on 
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PREPARE- FOR :YOUR;, F. -C: -C. .LICENSE'=.YOtJlt .TI/KET 

o 

B 

- A BETTER:'_.JOB ..AND 'HIGHÉR, PAY!, . 

F.C.C. LICENSE-THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 

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

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

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

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

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

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

CORRESPONDENCE OR RESIDENCE CLASSES 

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

RESIDENT CLASSES HELD IN FOUR CITIES 
To better serve those students who wish to attend resident 
classes, Grantham School of Electronics offers DAY and 
EVENING classes in four different cities-Hollywood, Seattle, 
Kansas City, and Washington,D. C. The same rapid course in 
F. C. C. license preparation is conducted in all four locations. 
If you are interested in attending a DAY or EVENING class, 
indicate the city of your choice in the coupon below, and mail 
the coupon to Hollywood for free information. There is no 
obligation of any kind. 

GRANTHAM 
SCHOOL OF ELECTRONICS 

1505 N. Western Avenue Hollywood 27, California 

In resident classes or by home study, 
Grantham training is the easy way to 
learn more quickly - to prepare more 
thoroughly - for F. C. C. examinations. 
And your first class F. C. C. license is the 
quick, easy way to prove to your employer 
that you are worth more money. 

,Tbisobook/et 

- fRÉE! 

7This free booklet gives °''n - 

details of our training -`111=`.'" 

and explains what an 
F.C.C. license can do 
for your future. 

0 

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 

minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License Weeks 

Mario Bidese, 342 Alexander Avenue, Greensturg, Pr 1st 12 

Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nev. 1st 12 

Larry R. Perrine, 7 Normandy Place, Champaign, Ili. 1st 15 

Emerson F. Lawson, 111 Excelsior Ave., Unior, S.C. 1st 12 

Marion Woolsey, 324k Warwick, Kansas City, Mo. lit 12 

Harold W. Johnson, 5070 Hermosa Ave., Los Angeles, Calif. 

Arthur W..Hardy, 66 Dresser Are., Great Barrñgton, Mass 

Ralph Frederick Reimer, 2126 Grand, Joplin, Mo 

N. B. Mills, II, 110 Si. Race St., Statesville, H C 

Dean A. Carling, 403 5. Chase Ave., Columbus 4, Ohio 

Paul D. Bernard, 408 First Ave., N.E., Water/ iwn, S.D. 

Gerald L. Chopp, 518 Aubudon Road, Kohler, Wisc. 

1st 15 

1st 12 

1st 12 

1st 12 

1st 12 

1st 18 

1st 12 

1 ='r 
(Mail in envelope or paste on postal card) 

To:GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. WESTERN AVE., HOLLYWOOD 27, CALIF. 

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

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

Name Age 

Address 

City State 

I am interested in: Home Study, Kansas City classes, 03-E 

Hollywood classes, Seattle classes, Washington classes 

MAIL COUPON NOW-NO SALESMAN WILL CALL -'L J 

May, 1960 13 



TIME TO CLEAN UP 
YOUR SYSTEM x 

ore co° 
T-7 LOUDSPEAKERS 
with voice coil magnets of 
Ticonal-7 steel (30% more 
efficient* than Alnico V) 

30% more efficient 
response to the full signal range 
of your amplifier ... WHETHER 
ITS RATED OUTPUT is 
10 WATTS or a HUNDRED... 
at any listening level from a 
whisper to a shout? 

GUILD -CRAFTED BY PHILIPS OF 
THE NETHERLANDS TO GIVE YOU 

THE 
CLEANEST 
SOUND 
AROUND 

Ask for a 
demonstration 
wherever 
good sound is 
sold or write to: 

NORTH 
AMERICAN 
PHILIPS 
CO., INC. 
High Fidelity Products Division, 
230 Duffy Avenue, 
Hicksville, L.1., N.Y. 

14 

rule violators who have gotten off with only 
warnings in the past. Enforcement has now 
begun in earnest. 

The most ambitious enforcement case 
undertaken by the Commission in con- 
nection with the Class D Service is the pos- 
sible license revocation of a Citizens Band 
equipment manufacturer for "wilful" viola- 
tions of the Communications Act and the 
FCC Rules. This manufacturer has already 
been charged with advising buyers that 
they could. begin operating their transceiv- 
ers under the license of the manufacturing 
company prior to receipt of their own per- 
sonal radio licenses. 

Despite the hundreds of Citizens Band 
license revocation cases under way, how- 
ever, the amendments-strangely enough- 
give Citizens Ganders several interesting 
rallying points. For example, the FCC has 
suggested that Citizens Banders might still 
request a rule change that would have 
Class D stations assigned specific frequen- 
cies, as is the case with Class A Citizens 
stations and commercial radio services. An- 
other suggestion invites requests to have 
"specific channels allocated for certain 
exclusive uses or certain categories of 
users, such as emergencies, boats, and gas 
stations." 

While the obvious thrust of the FCC rule 
changes is at the Class D service, a pat on 
the back was extended to the bulk of CB 
users. The Commission "regrets" that any - 

of the present users of Citizens Band equip- 
ment have been "misled" into buying equip- 
ment for amateur -type communications. 
It is also "convinced" that the majority of 
licensees are using their stations within the 
intended scope of the service. 

Use of the band by persons traveling 
about the country and in need of informa- 
tion or services was given the green light. 
However, when you are operating outside of 
your home radio inspection district, each 
station identification should be followed by 
the station's geographical location. If not, 
a pink ticket for DX'ing will be in your 
letter box when you return. 

Furthermore, the Commission labeled 
"permissible" the practice some ' service - 
stations and motels have of advertising 
their CB call signs and encouraging com- 
munications. from transients. Also in the 
clear is the exchange of "useful and sub- 
stantive messages" between boats, hunt- 
ing and fishing parties, and coordinated 
business activities. 30 
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Your FCC License 

B 

Accredited by the National 
Home Study Council 

good training 
doesn't cost .. . 

it pays! 

How To 
Get an 

HOW to get License' 
Commercial (Commercial) ommerciál) 

Fcc, 
f License 

oMi1i Get Your FCC License 
Quickly 

,a:Your FCC License or Your Money Back. 

Get all 3 FREE 
We guarantee 

to train you until you receive411 

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

Cleveland Institute training results in job offers 
like these: 

Radio Operators 
TWA has opportunities 
for radio operators with 
a 2nd class license or 
better. Must be able to 
type at least 35 wpm. 
Free transportation for 
self and family. Vacation 
and many other benefits. 

Electronic Technicians 

Goodyear Aircraft Corp. 
has openings for elec- 
tronic technicians, to 
work as assistants to en- 
gineers on developmental 
electronics projects such 
as missile systems, radar, 
antennas and analog 
computers. 

And our trainees get good jobs 
"Investment in training really pays off" 
"I am now employed by the Western Electric Com- 
pany as an electronic tester. My status as a student 
of Cleveland Institute was an important factor in 
my being employed. Knowledge gained through the 
course has proved amazingly helpful and affords me 
a feeling of complete confidence." 

T. E. Spence, Greensboro, N. C. 

Cleveland Institute of Electronics 
4900 Euclid Ave. 

May, 1960 

How 10 get 

Commercial 

FCC li_ 
1 

OPPortunllles r 
In Electronics 

a 

SultowTOBe 
tor You CCESSFUL 

r 

Cleveland Institute of Electronics 

Desk PE -64, 4900 Euclid Ave., Cleveland 3, Ohio 

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

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what kind of work In what branch of 
are you now engaged? Electronics are you 

interested? 

Name Age.... 

Address 

City Zone.... State 
PE -64 

Desk PE -64 Cleveland 3, Ohio 

IS 



New 
Sylvania 

t 
ist0 ,Transr Circuit 

for 
the 

Hobbyist" 
gives y°u 

H°bbY ance_teste' 

30 perform 
circuits 

using 

st transistors! 
low co 

so. 

TRANSISTOR CIRCUIT 

lzandbóól1 
FOR THE HOBBYIST 

30 USEFUL 
eette.y-Powered rremsistor Circuits 

Interesting 
ne 

use- 

ful e9uipment 
for W 

"gadgets" 
and Haperimenter, every electron. 

circuit- eked 
chandbook 

is 

t/t 
edetntoud 

nt pters, 

qe 

Test 

ipment Circuits 11 High r 111 Audio 
Frequencyuency 

Circuits 
Circuits IV Utilit 

Y Circuitss 

NOW AT YOUR.LOCAL 
SYLVANIA SEMICONDUCTOR 
DISTRIBUTOR'S. Only 504. 

Get a copy today! 
Sylvania Semiconductor Division, Woburn, Mass. 

SYLVAN IA 
Si+vdiwy or GENERAL TELEPHONE &ELECTRON/CS 
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Speaker Installation Tip 
Recently a problem arose while I was installing 

a multiple speaker system-in which it is very 
important to have all of the parallel -connected 
speakers operating in phase. As the wiring had 
been installed previously and was not color -coded, 
I had no way of determining which .wire was 
which at the various locations. (I had no extra 
length of wire to make an extension for my ohm- 
meter to check continuity.) 

I solved this problem by connecting a silicon 
diode across the wires at the first speaker location 
and checking the resistance between the wires at 
all subsequent locations. When the positive lead 
of the ohmmeter was on the wire connected to 
the cathode of the diode, the reading on the ohm- 
meter was quite low (about 500 ohms) ; when 
the leads were reversed, the reading was almost 
infinite. 

With these readings as a guide, it became a sim- 
ple matter to phase out the system by connecting 
the ohmmeter leads at each speaker location to 
read the lower resistance value and then marking 
the wire connected to the positive lead of the 
ohmmeter. 

CHRISTOPHER \V. FARRELL 
Lantana, Fla. 

Puzzled 
Perhaps you can explain the following phenom- 

enon that I witnessed. While I was working on a 
single -tube 6V6 audio amplifier, I momentarily 
touched the input with my finger. Much to my 
amazement, audio from the T\ program that was 

playing in the next room came out of the speaker. 
There must be a rational explanation for this. Can 
you provide it? 

RICK MUETHINO 
Dayton, Ohio 

Our guess, Rick, is that radiation from the TV 
set's i.f. section is to blame. Somehow your body 
was acting as an antenna and your finger detected 
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First Users of New 

Model 644 Mike Rave 

About Performance 

The all -new Model 644 Sound 
Spot Microphone introduced by 
Electro -Voice early this year has 
already started to prove itself in 
its initial installations. Here are 
just a few of the comments re- 
ceived from sound installers and 
audio specialists throughout 
the country: 

"Move anywhere on the stage 
and be heard easily throughout 
the auditorium" ... 
"Better pick-up of a band 
across a football stadium than 
any parabolic microphone ever 
tried" .. 
"By using the 644's we turn 
up the system to more than 
needed sound without feedback 
-but with old microphones we 
could just barely crack the con- 
trol open" ... 
This amazing microphone uti- 

lizes a slotted tube on the front 
that can actually discriminate be- 
tween sounds arriving from ran- 
dom directions and reduce pick-up 
from sides and rear by 20 db or 
more. This new design concept 
enables the 644 to offer as much 
as four times greater working dis- 
tance than the best cardioids; 
greatly reduced feedback; reten- 
tion of "on -mike'.' presence despite 
extended working distance; 
excellent performance out -doors 
because of elimination of wind 
noise . . . and it is still priced 
low enough ($110.00 list) to fit 
most budgets. 

World's Toughest Audience 
Tests, Approves, 

Selects 
E -V Ultra - 
Compact 
Units 

Recently, in New York, Boston, 
and Los Angeles nearly 300 sound 
room personnel of top high fidelity 
dealers were given the opportunity 
to spend an afternoon listening to 

and rating the "sound" produced 
by three of Electro -Voice's new 
ultra -compact speaker systems 
(Regal, Esquire, Leyton) and six 
other currently popular competi- 
tive ultra -compact systems. All 
nine systems were placed behind 
an opaque curtain and each lis- 
tener's selector switch was coded 
but unmarked so he had no way 
of knowing which system he was 
hearing. The result of the listen- 
ing test was that more than 80% 
ranked Electro -Voice Esquire and 
Regal units either first or second. 
And Electro -Voice's economical 
Leyton was ranked third by over 
50% of the participants-thus out- 
scoring systems at double its price. 

Now, we don't think this proves 
a single thing except that know- 
ledgeable people in New York, 
Boston, and Los Angeles could 
recognize the unusual clarity and 
purity of sound that we build into 
any Electro -Voice speaker system. 
We discovered long ago that it is 
impossible to build a speaker that 
sounds the same to every listener. 
So we strive to create instruments 
that let our customers listen to 
the music rather than the speaker. 

New Convertible Drivers 
Bring Public Address 

Performance To Hi -Fi Levels 
The basic characteristics needed 
to satisfy any critical sound job- 
wide range, low distortion, and 
high efficiency-are all combined 
in E -V's new group of drivers. 
But there has been one great plus 
added to the unmatched perform- 
ance of these units. The same 
driver can be used on reentrant 
horns and in compound horns. This 
means that a single driver will fit 
the famous E -V Compound Dif- 
fraction Horn as well as con- 
ventional reflector horns. 

These drivers feature such ex- 
clusives as: ceramic magnets; 
edge -wise wound voice coils; and 
dual concentric centering. They 
are easier to install with their 
push -type polarized connectors 
and permit easy diaphragm re- 
placement in the field. 

If you are planning a P.A. sys- 
tem don't fail to consider these 
rugged, weatherproof drivers that 

have eliminated "peaked" re- 
sponse to provide the tonal 
balance needed for good musical 
reproduction and the rising fre- 
quency response necessary for 
clear, crisp voice projection. 
Available as listed below as well 
as with 45 -ohm voice coils for 
high-powered inter -corn: 

DC304 DC30T DC40 

^a. 
mil -4,) 

V 
C 
C 

;JrT 

30 Watts 30 Watts 40 Watts 
150.10,000 cps With 70.7 V. 140-11,000 cps 

327.50 List Transformer $36.00 List 
153.10,000 cps 

337.00 List 

DC40T DC50 

. 
ra - rl 

40 Watts 50 Watts 50 Watts 
With 70.7 V. 140-11,000 cps With 70.7 V. 

Transformer $47.00 List ' Transformer 
140-11,000 cps 140.11,000 cps 

$46.50 List $57.50 List 

What Does E -V's Magneramic 
31 Do That Your 

Magnetic Cartridge 
Can't Do? 

The stereo cartridge has rightly 
been termed the "gateway" to 
your sound system. If the response 
characteristics of the cartridge 
lack fidelity of reproduction, the 
system performance will not pos- 
sess the essential brilliance of the 
recorded sound. Similarly, if the 
cartridge fails to provide adequate 
electrical input to the amplifier, 
much of the recorded definition 
and authority may be attenuated. 
The factor of cartridge output 
influences not only the system 
gain-but the quality and defini- 
tion of the sound as well. 

In distinct contrast to magnetic 
type cartridges, the E -V Mag- 
neramic 31 produces an output 
of 8 millivolts-over 60% higher 
than most magnetics. Thus, it is 
possible to play your system at 
noticeably lower amplifier gain 
and speaker pad settings. This 
bonus output is often the differ- 
ence between marginal and 
outstanding performance, partic- 
ularly when employing low - 
efficiency speaker systems. Lower 
amplifier gain settings also reduce 
the likelihood of introduction of 
tube thermals and transformer 
hum into the system. 
For more information write Dept. 5OP. 

5"LeCpyOfCG 
Buchanan, Michigan 
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RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 

r 

o u 0A. 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electronics 

L. 

I r7 

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 

RCA Institutes, Inc., Dept. PER -50 
350 West 4th Street 
New York 14, N.Y. 

Pacific Electric Building, 
610 S. Main St., L.A. 14, Cal. 

Please sencf me your FREE catalog of Resident School 
courses. 

Name 
(P LEASE PRINT) 

Address 

City Zone State_ 

For Home Study Courses See Ad On Opposite Page 

Letters (Continued from page 16) 

the signal. Exactly how you did this is hard to 
say. Perhaps you could go into business renting 
yourself out as a new TV audio component. 

Tape Correspondence Fans 
Each month I anxiously look forward to the 

arrival of POPULAR ELECTRONICS and am always 
well rewarded for my patience. As I am an avid 
tape correspondence fan, I particularly enjoy your 
articles having to do with tape recording. 

I thought your readers might like to know that 
a new organization has been formed .for tape en- 
thusiasts: Universal Tape Network, Box 50, Doug- 
las, Mass. This club will be glad to give interested 
parties full information about its program. 

Keep those articles rolling on tape, tape record- 
ing, and tape recorders. 

RICHARD E. ZASTROW 
Garnett, Kansas 

We're planning to do just that, Richard. See 
Joseph Marshall's article on tape recorder mech- 
anisms on page 56 of this issue. Mr. Marshall will 
put the spotlight on tape again next month when 
his topic will be tape -recorder electronics. 

Imported Receivers 
As we all know. German and Japanese radios 

are now fairly common in this country. I have no- 
ticed, however, that there are very few imported 

communications receivers available, and I wonder 
why this is so. Undoubtedly some of the foreign 
receivers, such as the British -made Marconi and 
Eddystone units, are fine instruments. Yet, rarely 
do _y ou see these receivers in this country. 

I know that you can buy some of the foreign 
receivers through New York distributors, but I'M 
wondering if there is some reason why they do 
not receive wider distribution. Are they too ex- 
pensive or are American manufacturers afraid of 
cómpetition 

KENNETH GREENBERG 
Chicago, Ill. 

There's no easy answer to your question; Ken- 
neth, but we think that if manufacturers Make a 
product that's good enough and try hard enough 
to sell it, it'll sell-even though it carries extra 
import duties. 30 

Always say you saw it in-POPULAR ELECTRONICS 



LET RCA TRAIN YOU 
IN ELECTRONICS 
RCA Institutes, one of the world's leading electronic 

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

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

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

advanced principles of color TV and Automation. 

Elan moaic Fundknlentals 

É _ -. 
yeieyls:on 
Servid g i 

Color _ 

poi vision 

Send for our 

64 page Home - r0u0 .. 
career 

to 

Study Catalog Electronics 

FREE! 

For 

RESIDENT SCHOOL 

COURSES 

see ad on opposite page. 

r 

ANOTHER WAY RCA SERVES EDU- I 

CATION THROUGH ELECTRONICS I 

° 
x 

5 Electronics 
for 
Automatien 

9k.r"- ^. 
V... "'du., 

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

RCA INSTITUTES, Inc. Home Study School, Dept. PE -50 

A Service of Radio Corporation of America 

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

Please rush me your FREE illustrated 64 -page book "Your Career in Electronics," 

describing your home training programs. No obligation. No salesman will call. 

Name Age 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS_ Take advantage of these same RCA courses at no 

additional cost. No postage, no customs, no delay. Send coupon to: 

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

May, 1960 
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SELEcTIvITY.±5Kc6db down! 

e 

$189 so 

each, list 

Just one of the many 
``` 11.:,ii 

reasons why Vocalinets new Commaire 

ED -27M is the world's finest multi- 
channel citizens band radio! 
Only Vocaline, specialist in unique circuitry for defense projects, could produce a remarkable performer like the ED -27M Commaire multi- channel Class D citizens.band- radio. This bril- liantly -engineered unit assures the same uniform output, sensitivity and selectivity over the entire 22 citizens band channels. Selectivity is ±5 kc at point 6 db down, sensitivity: 0.3 mv. Audio output is 4.5 watts. Incorporates Vocaline's exclusive "Silent -Aire" squelch with special noise suppression circuit to assure com- plete silence in stand-by. The receiver is a double conversion superheterodyne with single crystal. For mobile operation, a transistorized power supply affords dependable, economical opera- tion. Supplied with crystal for one channel (addi- tional crystals can be supplied installed at $5.00 each), push -to -talk microphone, hanger and universal mount. 2 models: 115 VAC -12 VDC and 115 VAC -6 VDC. *4 CHANNELS 

The Commaire ED -27 Single -Channel Citizens Band 
Radio ...in a class by itself! 
The single -channel version of the Commaire-proven to be the finest radio in the Class 
D field. Incorporates the same patented features as the ED -27M. Unequalled for 
range, signal-to-noise ratio, audio fidelity and depend- ability. $179.50 each list. 

v-26 

Yoczrsys 
COMPANY OF AMERICA 

121 Coulter Street 
Old Saybrook, Conn. 

Send complete literature to: 

Name 

Address 

City Zone State 
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"BASIC ELECTRONICS, Volume 6" by Van 
Valkenburgh, Nooger, and Neville, Inc. 
Published by John F. Rider Publisher, Inc., 
116 West 14th St., New York 11, N. Y. 130 
pages. Soft cover, $2.90. 

Anyone who has the previous five vol- 
umes in this series on basic electronics will 
want to com- 
plete his collec- 
tion with the 
sixth volume. 
Using the same 
format of large 
illustrations and 
one concept per 
page,` this book 
presents the 
fundamentals of 
transistors and 
semiconductors 
in its first half 
and the basics 
of FM ín its 
second half. 
Simply and clearly it 
recommended; the section, on transistors 
alone is worth the price ofadmission. 

basic 
electronics 

bp VAN MALMENBMNQN, 
w006[4 Ai NEMRL[, U.K. 

VOL 4 ;- 1..74 

1.41010.1.«. 
. 

1.011.1041 , ̀:, 
a 1110lR prbtiaattee 

written, 

® m 

is highly 

"MOST -OFTEN -NEEDED 1960 RADIO 
DIAGRAMS" compiled by M. N. Beitman. 
Published by Supreme Publications, 1760 
Balsam Rd., Highland Park, Ill. 192 pages. 
Soft cover. $2.50. 

Schematic diagrams and pertinent serv- 
icing information" are provided for practi- 
cally all radios currently in production. The 
material is well organized and complete; 
alignment instructions áre included for 
many models. Recommended for the serv- 
ice technician. 

s . 

"HANDBOOK OF ELECTRONIC TABLES 
AND FORMULAS" compiled and edited by 
Donald Herrington and Stanley Meacham, 

Always say you saw it in-POPULAR ELECTRONICS 



IM oRTAtr: For the man who wants'to maké big móney in Rndio-Television-!= 

ONLY SPRAYBERRY TRAINING IN 

OFFERS YOt! ÁLL OF THESE VITAL' N EW ADVANTAGES 

t. TO HELP YOU EARN MORE MONEY FROM THE, START! 

e 
...through these practical 
proven plans and ideas we help 
you make plenty of extra 
money in spare time while 
training. 

BUSINESS IT 

BUILDERS - J 
TRAINING 
EQUIPMENT 

.. the famous Sprayberry 
Training k its have been newly 
engineered by our staff to 
offer you the latest in Radio - 
TV Service Techniques! 

E 

TRAIN AT HOME-SPARE TIME 

TNESf 
BIG COMPLETE KITSoI R 
PARTS & EQUIPMENT 

tt '1 t - 

r 
fi.C- 

1 

C' rI 17 to The new Sprayberry 
I Training Televi,ion 

'.PICTURE TUBEI 
tR 

,cad s « ºa 

Now offered ... this fine* 
modern oscilloscope. ".y. 

t.. ` 
t. qs. i. 

You learn Rgdio-TY Serv- 
icing the best way...the 

practical way ... test- 
ingand assembling 

these modern kits 
of equipment. 

You build the new. 
Sprayberry tester 
-e complete 18 - 

range Volt -Ohm 
Milliommeter test 
meter. 

FRE 

You build this power- 
ful twoband super- 
heterodyne rodio 
receiver. 

EThese two big new [woke are yours free? Find 
out whet Radio -Television ollera you ... end 

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

e WTRANSISTOR 
COURSE 

...literally millions of new transistor 
radios are being used. We show you how 
to make money fixing them! 

1114 

w HIGH FIDELITY 
. there's big money to be 

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

The field of Radlo-Television Servicing is such a fast moving 
industry that the best jobs and biggest incomes always go first 
to the man with the most modern, complete and up-to-date 
training. Thanks to constant revision and improvement ... 
Sprayberry Training helps you earn more from the start ... 
and keeps you earning more in the months and years ahead! 

Make no mistake! All radio -television 
training is not alike. The basic purpose 
behind Sprayberry Training is to prepare 
you as rapidly and as surely as possible 

.. to make top money servicing Radio 
and Television sets and equipment. 
This is where the big money has been 

for years ... and will continue to be in 

the years ahead. 
It's important for you to know that 

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

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

SPRAYBI RRY ACADEMY 
OF 

RADIO -TELEVISION 
pt. 105 L 1532 West Jarvis Ave., Chicago 26, Ill. 

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

KEEP YOUR JOB 
.., while learning 

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

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

,I l MAIL COUPON -No Salesman Will Call 
.h,a "l SPRAYBERRY ACADEMY OF RADIO -TELEVISION 

Dept. 105-L. 1512 W. Jarvis -Ave.. Chicago 26, III. 

Please rush all information on your ALLNEW Radio -Tele- 
vision Training Plan. I understand this does not obligate me 

10 

t I IN - 
and that no salesmen will call upon me. Include New Cata- 
log and Sample Lesson FREE. 

Í NAME AGE 

ADDRESS - 

tsssE.-..aSTATE tt 
May, 1960 

21 



s-ieia a 
I 

22 

Bookshelf (Continued from page 20) 

published by Howard W. Sams and Co., 
Inc., 2201 East 46th St., Indianapolis 6, Ind. 
128 pages. $2.95. 

Here is a handy little book that contains 
just about all the facts and figures on elec- tronics you'll 
ever need to 
have around. 
Starting, of 
course, with 
Ohm's law, it 
presents formu- 
las, standards, 
constants, sym- 
bols, codes, 
service and in- 
stallation data, 
mathematical 
tables, etc. A 
special feature 
is a six -page 
fold -out chart of 
the latest official 

e01. Mt eV 14awnen1 
nesems 04er3,.ae0e40m 

emetnte .. n4cna4u 

HANDBOOK OF 

ELECTRONIC 
TABLES & 

FORM U LAS 

frequency allocations. 
well organized, this book is highly recom- 
mended to the experimenter, the service 

W1:^n9o10Mc9 wa,Llnee 

technician, and, in fact, to anyone who is 
interested in electronics. 

IC.D. VS> 

"ELECTRONIC GUIDE" International Edi- 
tion, compiled and published by References 
for Research Division, Electronic Gúide 
Publishing Co., 4131 Toluca Lake Ave., 
Burbank, Calif. 191 pages. Soft cover. $7.50. 

This book categorizes articles in the elec- 
tronics field that were published by some 
fifty leading periodicals in seven nations of 
the Western world during 1959. The articles 
are listed under ten different subject head- 
ings including " "Antennas and Aerials," 
"Audio and High Fidelity," "Power Sup- 
plies and Power Applications," "Sonics and 
Ultrasonics," etc. Recommended as a use- 
ful reference book. 

"WAVES AND THE EAR" by Van Bérgeijk, 
Pierce, and David. Published by Doubleday Nicely bound and & Co., Inc., Garden City, N. Y. 235 pages. 
Soft cover. 95 cents. 

The nature of sound, the ear's workings, 

REMARKABLE TUBE VALUES AT 1950 PRICES 2fauit ¿ea 44" ALL TUBES IND1 BOXED, CODE DATED AND BRANDED "TRU-VACS" 
Typical TRU-VACS Bargains! THIS 15 A PARTIAL LIST Thou'Dndt More 

Always In Stock 6SN7GT ALWAYS 30c 6W4GT ALWAYS 30c 034 7C35 
024 384 
18701 385 
10307 3405 
106 í5C5 
IC? 38N6 
164 1826 
115 306 
104 304 
114501 '354 

11.4 304 
166 4807A 
1NSOT 4958 
IRS 4827 
155 4C06 
174 SAME 
1U4 ' SAN' 
105 Sore 
102 5408 
102 5424 
2464 5048 
11144 51o 

504 6855 6807 6C56 65D707 784 774 5U4 66.76 6917GT 6C05 15E5 785 1240 505 66.0407 611N6 6C1.16 6567 706 11485 5040 64U507 660607 6D6 6507 787 11405 í4607 6806 6507 .60E6 65117 708 124,6 500 6408 6500 606607 6517 7C4 12477 533 640507 6058 6006 6507 7C5 12406 
66.6 6406 66950 665 6567 7C6 12AU7 
6684 6A W8 bale 616 6507 7C7 12606 64C7 6404GT 6BZ7 686 6507 7E5 12407 6464 640507 6C4 614 674 7E6 
6405 6.112 6C66 615 608 7E7 
688407 6546 6C060 616 4,060T 717 
6466 66C5 6C16 617 6W607 7/8 
6465 6008 6CG7 66601 684 707 
6415 6006 6088 667 68561 767 
646t5 65E6 6C16 6N7 668 7N7 
6ÁN0 6865 6C616 607 6360 707 
6405 60060 6CM7 654 784/x%. 757 
6006 6566 OCR/ 657 7115 706 
6607 6016 6C06 65860 746 707 
6605 6005 6CR6 6567 747 774 

1 YEAR GUARANTEED PICTURE TUBES 

!'R UVAC 
12007 1916 3005 it I2CA5 1978 5016. . 

- 17CNS 244 56 
1204 25Z6GT 37 
1265 26. 38 
1267 
1216 35 75 
1207 3565 76 

77 71A 

12547 3585 77 
12517 75C5 78 

1265407 17507 35044 80 
12607 125N767 7575 84/624 11AZ7 17307 36 11773 1704 17V6GT 38 
178A6 12W6GT 39/44 
175A7 1204 41 
17006 1447/1187 
120E6 1486 4 

2 
12816 1407 3 
120147 19 45 12806 1940407 5845 
12847 198660 5085 

Brand New Allied A-1 Tubes Brand New Below Listed prices do not include dud. Add Additional 55.00 Deposit on tube sizes to 20'i on 21" and 24' tubes -5750. Deposit refunded immediately when dud is returned prepaid. Aluminized tubes -54.00 extra. Picture tubes shipped only to continental USA and Canada -All tubes F.O.B. Harrison. N. J. 
1º611. ,9t 166.. ,2.1 ,2114 I 19.11. 1..294 19 11,,4 ,. ,. 11íP4 le" 712, 11.}. 1144 104, 1.óe41139 170/4 17 20`1.4 1311, ,1.íM.11/A1,1ó11. 9 n 1 1, 112114 11.9 1411/(.4 11 e9 14'.4 12.19 171114 14 09 290114 17.39 }1.114 9 11P4 2].39 Mare 1,.9 leap. laea 11.,,inve 1.199 ! 21994 1109 14(94 17,79 140114 2}.11 17N,41í.49 170114 13.9 21494 14 , 49 71WP417 24094 79.79 140P. 1009 17.94 12.49 17194 1 a .2]41/4 Ú7o 11' 217 4 17.29 21194 1 

ATTENTION QUANTITY USERSI Bic Discounts Are Yours ... Call or Write For Our 1000 Tube "Private label" Special! Attention Branding Dept. MGR. Money cheerfully refunded within five (5) days, If not completely satisfied! - TRU-VAC® PAYS YOUR POSTAGE on orders of $5 or more in U.S.A. and Territories. Write For Send approximate Postage on Canadian and foreign orders. Any order less than 55 se5,nee. FREE IST c handling charge. Send 25% on C.O.D.'.All orders subject to prior side. O/ Tubes and Complying 4th Federal regulations, the !allow-lne statement orpeure in all Tro-Vne adver- Products Sold tieing: Tubes appearing in this ad may be FACTORY SECONDS or USED tubes nod are By TRU- clearly marked. 
VAC® 

Visit Our Huge Testing 'Deli,. In The Wear1 
ore '°TR'V -VA CElectric Company 

Of Munson, N. J:s Electronics Industry Harrison Avenue Box 107 Harrison, New Jersey HUmboldt 4-9770 

Always say you saw it in -POPULAR ELECTRONICS 
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7 

For any used . 

or factory second tube! 
USED TV CONSOLES CuarBatniZed to Work When You Receive T 

lo" 
14" & I2°. ...$29. 

17" hem 
20" $37 

19., & jll 21"..........................9 sets s0'P ed 
O (a coca l $ 711 

0e, Sets 
only. 

petl Oneres ago id 
and Canada 

F.O.B. nninental break. 
FREE BONUS -RABBIT 

U. S,q 
RABBIT 

Jersey. 
FREE with EARS each set 
Purchased 

$7.95 

GUARANTEE Value 
7RÚ.VAC guar. 

Ontºeas 
rcPlacº 

ire. nyt be 
nl FREE 

tjCernesdeleetiy.eo1 SUSE CLIP ,within one 
111¡01 Any a Of date of Pu,'ehase. Urger Of SS O M 



NOW! 
al a price 

you can afford! MORE MONEY. 
BETTER...MORE COMPLETE...LOWER COST... _ Iii TELEVISION 

WITH NATIONAL SCHOOLS SHOP -METHOD ' 

HOME TRAINING! RADIO -ELECTRONICS 
BETTER...Training that is proved and tested 

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

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

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

8'1 L 

4-41-` 
TOP PAY... UNLIMITED OPPORTUNITIES 

LIFETIME SECURITY CAN BE YOURS! 
You are needed in the Television, Radio, and Electronics indcstry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP -METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training-YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 

complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course-and more-while 
'studying. So can you! 

RESIDENT TRAINING AT LOS ANGELES 

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

- finest, most complete facilities offered by 
any school. Expert. friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you learn. Check boa in coupon' for 
lull Information. 

May, 1960 

LESSONS AND INSTRUCTION MATERIAL ARE 

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

GET THE BENEFITS OF OUR OYER 

50 YEARS EXPERIENCE 

Approved for H 

GI Training o?a y¡ n 

a FONaI 
N aAD`oÑ 

y LEV sS 

"theSe. ¡II 
W 

two FREE 
books 

how! 
' n. 

show o .. 

You get all information 
by mail ... You make " 

y.ur own decision ... at 
horre! NO SALESMAN °' 

WILL CALL 

YOU 6ET... 
19 Big Kits-YOURS TO KEEP! 
Friendly.instruction and Guidance 
Job Placement Service. 
Unlimited Consultation 
Diploma-Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

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

'Communications 

NATIONALS HN I ' SCHOOLS 9, 
WORLD -HIDE TRAINING SINCE 1905 I 

I 

I 

AGE' 

if 

/ MAIL HOW TO 

I NATIONAL TECHNICAL SCHOOLS, Dept. RIG -SD 

4000 s. FIGULROA ST, LOS ANGELES 37, CALIF. 

Hush free T\'-Radio "Opportunity"Book and sample 
I lesson. No salesman will call. 

ln / NAME 
1ADDRMSS 

NATIONAL SCHOOLS i CITY iinTE 
p enea u interested MY i. Realam scnaal 1raininr at Los Antelen. 

Los Angeles 37, Calif. ty,TERANS: Gore date of Dictate 
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Golden '60 ccimponents give a 

.LIFETIME GUARANTEE 
WITH CRYSTAL CONTROL 

I Superhet Receiving Circuit-No Tuning Necessary! 
NEW ARKAY 

SQ-9 'SKY -VOX' 

CITIZENS BAND I 

TRANSCEIVER I 

KIT $9 95 ONLY 7 
Factory wired $119.95 

For business or fun, in your home, office, car or truck, this 
newest method of communication has no equal at any price. I 
It's like having a direct line to your home or place of busi- 
ness from wherever you happen to be - and there is no tun- I 
ing necessary! If you can flip a switch you're on the air. 
In the tradition of other outstanding ARKAY units the I 
ARKAY SQ-9 Citizens Band Transceiver offers you the finest 
in two-way communications at the lowest possible price. 
Advanced circuitry and design with specifications you'd 1 

expect to find in units costing many times more ... PLUS: 
Nothing else to buy-Ready to operate 12V DC, I IOV AC I 
Crystal controlled Superhet receiving circuit 
Automatic noise limiter Multi -Channel operation 
Comes complete with microphone and I set of crystals 

Golden '60 components with the exitúsive lifetime GVarontee 

av 'NEW ARKAY-HARTING MS -5 I 

with o fully pre -wired and prealigned 
front end,, and built-in power supply 

° $12995 
....-.,=----" 

STEREO 
RECORD 

PLAYBACK 

TAPE DECK 

Records and plays back in STEREO and 4 track monaural I 

Now you can afford the satisfaction and pride of own- 
ing a professional quality tape deck. The MS-5.features 
amazing simplicity of design and operation, yet is en- 
gineered to broadcast standards. Compare it to tape 
decks costing over $200! 

With all the features you'd expect in a professional 
quality stereo tape deck ... PLUS: 

5 push button operation and drop -in loading 
Automatic interlock prevents accidental erasure 
Double shoe brakes for split-second non -slip stops 
All metal tape fingers for longer tape life 
Oversized capstan insures constant tape speed 
2 speed Stereo and monaural operation 

Ask your dealer or write today for an 
illustrated catalog of the complete 
ARKAY Golden '60 line.. 

Stereo and Monaural High Fidelity components 
Test equipment Radio Television 

Citizens Band Transceiver Tape equipment 

88.06 Van Wyck Expressway ORichmond,' i 118, N.Y. 
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Bookshelf (Continued from page 22) 

and the brain's subsequent interpretations 
of the car's "messages" are discussed in in- 
formal, lively, and very readable style. 
Recommended as a stimulating introduc- 
tion to a fascinating subject. 

cisl. 'm 
"ELECTRONICS REFERENCE DATA, 
VOL. 2" published by Howard W. Sams and 
Co., Inc., 2201 East 46th St., Indianapolis 5, 
Ind. 118 pages.' Soft cover. $2.50. 

This volume is an anthology of articles 
which originally appeared in "The Aerovox 
Research Work- 
er." A great deal 
of useful infor- 
mation is pre- 
sented, includ- 
ing coverage of 
such subjects as 
antennas and 
transmission 
lines, u.h.f. tele- 
vision, circuit 
design, audio, 
radar, meters 
and measure- 
ments, etc. Rec- 
ommended as. a worthy addition to any 
collection of technical reference material. 

ElectronicsReferenca Data 

.Miscellaneous Literature 
"Television Tape Recording" is the title 

of a new 47 -page booklet by George Good- 
all of Ampex, available for $1.00 from 
Robins Industries Corp., 36-27 Prince St., 
Flushing 54, N. Y. It covers magnetic 
video recording at the intermediate tech- 
nical level. 

A series of interesting bulletins on micro- 
phones is available from Electro -Voice, Inc., 
Buchanan, Mich. Called "Microphone 
Facts," they contain information intended 
primarily for the audio engineer but which 
Should be useful to amateurs as well. 

The "Audio Designer's Handbook," a 33 - 
page booklet containing audio design in- 
formation and 14 pages of amplifier cir- 
cuits, has been announced by Amperex 
Electronic Corporation, 230 Duffy Áve., 
Hicksville, Long Island, N. Y. Copies are 
available for $1.50 each. 30 
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COMING IN TUNE POPULAR 

ELECTRONICS 
BUILD AN 
AUDIO 
AMPLIFIER 
SMALLER THAN A 

MATCHBOX! 

Here's a remarkable audio amplifier you can build 
for under ten dollars-so small it fits into a match- 
box! Use it to increase audio volume... boost tape recording pickup. The June issue of 
POPULAR ELECTRONICS gives you complete diagrams and plans for building this exciting 
gadget-using only three transistors and a tiny battery. 

You'll also want to read these other June POPULAR ELECTRONICS features that will help 
you get more enjoyment from your hobby: 

- 

11 

ELECTRONIC SYSTEMS IN 
TAPE RECORDERS 

A special feature for tape-recording fans - 
explains how electronic circuits are used in 
modern tape recorders. Covers circuits that 
provide preamplification, equalization, re- 
cording bias, and more. 

FISHING WITH ELECTRONICS 

A fish hardly has a chance nowadays, with 
electronics against him. Here's how an "elec- 
trotaxic" effect makes fish swim into posi- 
tively charged electrodes-a system proving 
highly effective in commercial operation. 

BUILD THE INGENIOUS TALKING BOX 

Construct an amazing box that appears empty, yet actually 
answers questions put to it. Of course, it works electroni- 
cally - through an accomplice in the next room. Here's how 
you can build one for under $10.00. 

These exciting June POPULAR ELECTRONICS features are typical of the coverage you'll 
enjoy month after month in the world's leading electronic hobbyist magazine. Take advantage 
of the present low subscription rates to bring POPULAR ELECTRONICS to your door every month 
- subscribe now! 

One year $4 

SUBSCRIPTION RATES 

Two years $7 Three years $10 

POPULAR ELECTRONICS, 434 South Wabash Avenue, Chicago 5, Illinois 

POPULAR 

ELECTRONICS 

May, 1960 25 



Tips 

vertical edge. Then attach the cutting tip 
to the gun's tip with a small screw and nut 
as shown.-Jerome Cunningham, Chicago, 
Illinois. 

CLOTHES -HANGER ANTENNA and A wire clothes-hanger-straightened out 
and bent into various shapes-will often Techniques make a useful antenna for short-wavé re- 
ceivers. Scrape one end bare and bend it 
into a loop to go under the screw of the 
antenna binding post. If your set has an 

CUTTING TIP FOR SOLDERING GUN antenna post with a hole through the 
You can improvise a cutting tip for your screw, you may have to file the wire to size 

soldering gun quickly and easily from a tin before it can be inserted through the hole. 
In most cases, the wire is stiff enough to 
allow the post alone to serve as support.- 
Lt. Col. Eugene F. Coriell, Wright Patter- 

. _. son Air Force Base, Ohio. 

I. 
can. Cut a triangular -shaped piece from 
the can and drill a small hole near the 

GROUP CODE -PRACTICE OSCILLATOR 
A standard broadcast receiver can be 

used to amplify an ordinary buzzer -type 
code -practice oscillator for group code - 
practice sessions. Place the oscillator hear 
the receiver, turn the receiver on, and key 
the buzzer. It may be necessary to tune 
the receiver to bring in the signal-try 

NOW YOU CAN SECURE A 

HIGH SALARIED % TOP PRESTIGE 
CAREER 1IN ELECTRONICS 

IN ONLY ONE YEAR! 
ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 

. " INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAILEY'GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing. plants, etc., also good RATINGS IN THE ARMED FORCES. 
UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 

' 'Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 

p want to quickly enter America's fastest grow- 
' ing and most exciting industry, write for free 

booklet ... no obligation. 

VETERAN APPROVED 

°, BAILEY TECHNICAL SCHOOLS 
1625 S. Grand St. Louis 4,'Mo. 

MAIL 

ti 

This Minneapolis -Honeywell system 
controls hundreds of automatic man-' 
ufacturing operations. Experience, 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

TODAY 
Please mail immediately this free 

Name 

Address 

City 

booklet without obligation 

!.lT,at7u~ 
II, 

ftEcreoNics 

4n 
AUTOMATION 

r 

State 
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'RADIO=TV . MJ-FI 'HAM BROADCASTING INDUSTRIAL : LAB 

A- 
FOR-YALUE; QUALITY AND PERFORMANCE! 

RCA WV -38A (K) 

VOLT-OHM-MILLIAMMETER 
only $29.95*(includes batteries, probe and cable with slip-on alligator 
clip, ground lead and clip, assembly and operating instructions) (available 
factory -wired and calibrated-only .$43.95') 

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

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

SPECIFICATIONS: Input Resistance -20,000 ohms per volt on DC; 5,000 ohms per volt on AC Accuracy-± 3% DC; ± 5% 
AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC and DC; 50, tia 1, 10, 100, 500 na, 10 amps (DC) x 

Extra Scales -250 mv. and 1 volt (dc) Frequency Response-AC-flat from 10 cycles to 50 Kc (usable response at 500 Kc) 
Ohms -3 ranges: Rx1-(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) Dimensions-W. 51/4", H. 67/e", 
D. 31/are 

RCA WO -33A (K) 
3 -INCH OSCILLOSCOPE 
only $79'95 (complete with LowCap, Direct Input Probe and Cable) (also 
available factory -wired and calibrated-only $129.95') 
The first 'scope kit with "get-up-and-go!" Use it for practically everything-videoservicing, 
audio and ultrasonic equipment, low level audio servicing of pickups, mikes, pre -amps, 
radios and amplifiers, troubleshooting ham radio, hi -ti equipment, etc.-and you can take it 
with you, on the job, anywhere! 

FEATURING: voltage -calibrated frequency -compensated, 3 to 1 step attenuator scaled 
graph screen and calibrating voltage source for direct reading of peak -to -peak voltages 
"plus -minus" internal sync...holds sync to 4.5 Mc. shielded input cable with low capaci- 
tance probe included weighs only 14 pounds includes built in bracket to hold power cord 
and cables. 

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)-Sensitivity, 3 rms mv/inch; Bandwidth, within -3 db, 20 cps 
to 150 Kc Vertical Amplifier (Wide Band Position)-Sensitivity, 100 rms rry/inch; Bandwidth, within -3 db, 5.5 cps to 5.5 

`? Mc Vertical Input Impedance-At Low -Cap cable input...10 megohms, 10 µµf (approx.); At Direct -cable input...1 megohm, 
90 µµf (approx.) Sweep Circuit-Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 1600 adjustable 
phase. 

RCA WV -77E (K) 
VOLTOHMYST 
only $29'95y (also available factory -wired and calibrated only $49.95') 

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

FEATURING: ohms -divider network protected by fuse ultra -slim probes and flexible leads 
sleeve attachment on handle stores probes, leads, power cord separate 11/2 volts rms and 

4 Qy 
4 volts peak -to -peak scales for accuracy on low ac measurements front -panel lettering 
acid -etched. , 

14~ 21....i7;. SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 overlapping ranges; AC 

Volts (RMS)-0.1 volt to 1500 volts in 7 overlapping ranges; AC Volts (peak -to -peak) -0.2 volt 
to 4000 volts in 7 overlapping ranges; Resistance-from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center Indi- 

a cation for discriminator alignment Accuracy-± 3% of full scale on dc ranges; ± 5% of -full scale on ac ranges Fre- 
quency Response-flat within ± 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and the 4, 14, and 40 -volt 
peak -to -peak ranges DC Input Resistance-standard 11 megohms (1 megohm resistor in probe) User Price (Optional) 

`P 

See them aii.át your local RCÁ Test Equipment Distributórf 

RADIO CORPORATION 'OF{. AMER/CA 
ELECTRON TUBE D/.V/S/ON HARRISON, N. J:-. 

r 

w 
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GET MORE WORK 
OUT OF YOUR 

OSCILLOSCOPE 
Learn to service 

ANY radio or TV 

faster .. , with the 
handiest instrument of all! 

Here, in a big 2nd edition, is 
THE book that really shows you 
how to use oscilloscopes! 
Clearly as A -B -C, MODERN 
OSCILLOSCOPES AND THEIR 
USES tells you exactly when, 
where and how. You learn to 
locate either AM or FM radio 
or television troubles in a jiffy. 
Tough realignment jobs are made 
easy. No involved mathematics! 
Every detail is clearly explained 
-from making 'connections to ad- 
justing. circuit components and 
setting oscilloscopecontrols. And 

you learn to analyze patterns fast and RIGHT! 
Includes latest data on use of 'scopes in industrial electronics, 
teaching, atomic energy work-phis details on quantitative meas- 
urements-the slickest method of diagnosing many color TV 
troubles and aligning sets properly. Over 340 pages and over 
400 clear pictures. Dozens of pattern photos make things doubly 
clear. Price only $6.50. Use coupon for 10 -day free trial. 

The book 
that tells you 

what you need to know 
about 'scopes! 

DON'T THROW OLD RADIOS 

AWAY ! 

This giant book shows 
exactly how to fix them ... without a lot of 

previous experience! 
Just look up the how -to -do -it data on 

that old radio you want to fix! 
Four times out of 5 this giant. 3/ - 

pound, 744 -page Ghirardi RADIO TROUBLESHOOTER'S 
HANDBOOK gives exactly the information you need. Tells what is likely to be causing the trouble . . shows how to 
fix it. Covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it. even 
beginners can easily fix old sets which might otherwise be 
thrown away because service information is lacking. With a 
few simple repairs, most of these old sets can be made to 
operate perfectly for years to come. 
Included are common trouble symptoms and their remedies for 
over 4,800 models of old home, auto radios and record changers: 
Airline. Apex, Arvin. Atwater Kent, Belmont, Bosch, Bruns- 
wick, Clarion, Crosley, Emerson, Fada, G -E, Roister, Majestic. Motorola, l'hilco, Pilot, RCA, Silvertone, Sparton, Stromberg 
and dozens more. Includes hundreds of pages of invaluable 
old time tube and component data, service short cuts, etc. 
Price 56.95 -10 -day free trial. 

r - - a .PRACTICE 10 DAYS FREE!.. a - W' 
Dept. PESO, RIEHART 
232 Madison AvNe., New York 16, N. Y. 
Send book(s) checked below for free examination. In 10 days, I will either send price shown (plus postage) or return books postpaid and owe nothing. 
O MODERN OSCILLOSCOPES O RADIO TROUBLESHOOTER'S AND THEIR USES, $6.50 HANDBOOK, 56.95 
SAVE! Send Cash with Order and we pay postage. Same 10 day return privilege with your money promptly refunded. 

Name 

Address 

City. Zone, State 
OUTSIDE U.S.A.-Add Soc to each book, cash with order only Same 10 -day return privilege with money refunded. 1 Ia la a - - - - - a - a - - - - - - 
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Tips (Continued front page 26) 

placing the buzzer on top of the radio if 
the volume is low.-Milton Charlton, To- 
ronto, Ont., Canada. 

EXPERIMENTAL. TRANSFORMER HOOKUP 
7R9 prevent wear and tear on fragile leads 

of miniature transformers, mount the 
transformers on wooden bases *and solder 
their leads to Fahnestock clips. You will 
then be able to connect and disconnect them 

. 
to your -heart's content without worrying 
about broken leads. If you have miniature 
transformers with no screw -hole mounting 
brackets, simply use household cement to 
attach them to the wooden bases. Primary 
and secondary windings and impedances can 
be lettered on the bases ín pencil or ink.- 
Art Trauffer, Council Bluffs, Iowa. 

VERSATILE TOOL FROM TUBING 
A length of small -diameter hard plastic 

tubing is a handy servicing tool. Slipping a 
rubber grommet over one end turns the 

"-- t' ' 

tubing into a tube tapper, and the other end 
can be used "as -is" as a prod. A small di- 
agonal slot sawed or filed in the side near 
Always say you saw it in-POPULAR ELECTRONICS 
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Ill. symbol of í1 1 1,1,1g 
, RAD-TEL 

Q 

;901: 
FIRST QUALITY 

INSIST ON RAD-TEL FOR EVERY 
TELEVISION AND RADIO TUBE INEED - 

Tel 

GUARANTEED 70% -OFF:onSRAND NEW TUBES" 
YEAR! - You Can Rely On 'Rod -Tel's Speedy One Day Set4ice! 

Not Used - Not Pulled Out Of Old Sets Each Tube Individua ly and Attractively Boxed! 
Qty. Type Price 

_OZ4M .79 
_14/(2 .62 

1B3GT .79 
_11)145 
_1G3 
_113 
_1K3 
_1L6 
_1146 
_1106 
_11N5 
_1115 
_1S5 
_114 
_1U4 
_1U5 
_1 X2B 
_211F4 
_213N4 
__2CY5 

3415 
34U6 

_341/6 
° _31346 

_3BC5 
_3E1E6 
_3BN4 

" _3E046 
_311U8 

, _3876 
3BZ6 

_3C136 
. _3CF6 

_3CS6 
_3CY5 

" _313E6 
_313116 
_3076 
_305 
_3S4 
_3V4 
_44U6 

4846 

Qty. Type 

_4BC5 
___413C8 
__4BE6 

.55 __413/16 

.73 _41307 

.73 ___413S8 

.73 _4(1U8 
1.05 _4BZ6 
.69 _49Z7 
.79 _4C136 
.59 _4CS6 
.62 _413E6 
.51 _41:1K6 
.58 _4076 
.57 _54418 
.50 __SANE{ 
.82 __SAO 
.96 __5478 
.60 _513K74 
.71 _51307 
.42 _5BR8 
.51 __5CG8 
.41 __KU 
.51 __HMS 
.54 _5EU8 
.52 _516 
.63 _.5T8 
.76 _5U4 
.78 _5U8 
.55 _5V6 
.55 _5X8 
.54 _5Y3 . 

.60 _64134 

.52 _64C7 

.71 _611F3 

.62 _64E4 

.60 _64G5 

.50 _6AI6 

.80 _64115 

.61 _6415 

.58 _641148 

.54 _6014 

.51 _._6AN8 

Price Qty. Type Price Qty. Type Price Sty. Type Price Qty. Type Price Sty. Type Price 

.56 __6495 .50 _I 6C98 .77 _ _HAWS .93 __128117 .73 _._12X4 .38 

.96 __ _64R5 .55. _ _6C M7 .66 _ .0805 .60 _.._12BK5 .70 __174X4 .67 

.54 _64S5 .60 ____6C N7 .65 _ _LICG7 .62 __12BL6 .56 ____171306 1.09 

.75 _BATS .43 _ _6C R6 .51 _ _8C M7 .68 _121396 1.06 _17C5 .58 

.96 _6478 .79 _.6CS6 .57 ___ECN7 .97 _ _12877 .74 __JIM .62 
.98 
.71 

_64U4 
__64U6 

.82 

.50 
__6C U5 
_ _6C U6 

.58 
1.08 

_ _8CX8 .93 
_.._8E88 .94 

__121317 .75 
_12C5 .56 

_._1704 .69 
__17096 1.06 .1 

.58 _.64U7 .61 __6CY5 .70 _ __10DA7 .71 __12C45 .59 __1716 .58 

.96 _ _64U8 .87 _..6CY7 .71 _ _11CY7 .75 _...12CN5 .56 _..17W6 .70 

.59 _64V6 .40 _60,44 .68 _ .1244 .60 _ _12CR6 .54 _ _194U4 .83 

.61 __64W8 .89 _.6086 .69 _ _12A05 .55 _._12CU5 .58 
, 

1.39 
.62 __64)(4 .65 _ .60E6 .58 _ _124Có .49 __12CU6 1.06 

___191366 
.80 

.60 _64)(7 .64 ._ 60G6 .59 ..._124D6 .57 _ _12CX6 .54 
_1918 

1.49 
.55 _ _6846 .49 6006 1.10 _ _124E6 .43 __120135 .69 

.21EX6 
254U4 

.79 _6BC5 .54 ___6015 .76 _124F3 .73 _1213E8 .75 25896 1.11 

.86 _ 68C7 . .94 ___61:176 .53 _ _124E6 .49 120L8 .85 
_ . 

___25C5 .53 
.52 _613C8 .97 _6EU8 .79 ..._128J6 _46 .67 .59 
.80 ___613136 .51 _6E48 .79 _ _12415 .45 

_12DM7 

-_12006 
1.04 

__25C45 
__25CD6 1.44 

.82 _6BE6 .55 _6EB8 .94 _12418 .95 _-_121:1S1 .79 25CU6 1.11 

.97 _ 6BF6 .44 __6H6GT .58 _. 12405 .52 __12DZ6 .56 1.42 

.19 _61%6 1.66 _ 61561 .51 _ .12416 .43 __12EL6 .50 
__251:1116 

.55 
.76 _ _6BH6 .65 _616 .67 . _12477 .76 .54 

_25EH5 
.57 

.76 _6BH8 .87 _6K6 .79 _ _124116 .50 
_12EG6 

_ _12EK6 .56 
_ ._2516 

__25W4 .68 
.80 _6E416 .62 _6S4 .48 _124117 .60 .12EZ6 .53 _ _25Z6 .66 
.80 _ _6BK5 .80 _6SA7GT .76 124V5 .97 _ _12E5 .66 __35C5 .51 
.68 _6BK7 .85 __6SK7G7 .74 _ _124V6 .41 _ _12F8 .66 ___3516 .57 
.81 _68L7 1.00 ___6S17 .80 _ .124V7 .75 _ _12FM6 .45 ..35W4 .52 
.60 _.6I3N4 .57 _6SN7 .65 _ _124X4 .67 _ _1265 .65 _._35Z5GT .60 
.81 __6BN6 ..74 __6S(17 .73 _ _124X7 .63 .12SA7M .86 5085 .60 
.56 _61305 .65 614 .99 _ _124Z7 .86 _ _12SK7G7 .74 ___5005 .53 
.78 _613116GT 1.05 __MI .80 _ 12B4 .63 _ _12SN7 .67 _ 500C4 .37 
.46 _61307 .95 ____6U8 .78 _ _121346 .50 .73 _ 50EH5 .55 
.46 _69R8 .78 _ .6V6GT .54 _ 12806 .50 

_ _12S117M 
12U7 .62 _.. 5016 .61 

.96 _ 6BS8 .90 _ 6W4 .57 _ _12E3E6 .53 _12V6GT .53 _117Z3 .61 , 

.73 _6E18 .70 . 6W6 .69 _ _126F6 .44 ___12W6 .69 

.97 
.65 

_6(176 
__611Z6 

.54 

.54 
_6X4 
___6X5GT 

.39 Use This As Your Order Form: Please Print Plainly 

.53 
.99 
.95 

__613Z7 
___6C4 

.97 

.43 
6X8 

__741.17 
.77 
.61 

Name 
.47 _. .6CB6 .54 
.78 6C06 1.42 

__788 
_ .786 

.68 

.69 Address 
.95 ___6CF6 .64 _ ._.774 .69 
.85 __ 6C67 .60 _ .8AU8 .83 City 

SEND- FOR FREE TROUBLE SHOOTER GUIDE AND NEVI TUBE & PARTS CATALOG. 

55 Chambers 
Newark 5, N.. J.- 

Dept. PE -5 

TERMS: 25% deposit must accompany al - orders .balance, C D. Not Affiliated WithL 
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subject to priorr./sale. Any Other Mail 

'lease add postage. No C. O. D.'s outside continental .U: SA. ' - Order Tube Co. 
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MORE 
PICTURE 
POWER 

new 

BLONDER -TONGUE 

B-24 
POW -R 

BOOSTER 

it's a powerful booster 
... or an .amplified coupler! 

provides sharp, clear TV pictures on 
1, 2 or more TV sets with only 1 antenna 

`straight-thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

`couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

`straight-thru' circuit. and B -T 4 -set coupler 
provide no -loss 4 -set distribution system 

Employs new frame -grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower-than-cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
"NO -STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on/off" switch. 
Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write: 
BLONDER -TONGUE LABORATORIES, INC. 

9 Ailing Street, Dept. PE -5, Newark 2, N. 1. 

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: 
Morhan Export Corp., N. Y. 13, N. Y. hi-fi components UHF con- 
verters master TV systems industrial TV cameras FM -AM radios 

lAB 
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Tips (Continued from page 28) 

one end.is helpful in dial stringing or wire 
jiggling.-Jerome Cunningham, Chicago, 
Illinois. 

WIRE FUSE PULLER 
You can have a pretty tough time re- 

moving a blown cartridge fuse from its 
holder in a TV set's high -voltage cage or 

similar cramped place. It's not so difficult, 
though, if you wrap some plastic insulated 
hookup wire around the fuse barrel as 
shown.-James Clifford, Detroit, Mich. 

WASHER STOPS REAMER 
Next time you have to enlarge a chassis 

hole with a reamer and want to be sure 
not to enlarge the hole too much, slip a 
metal washer over the reamer for a depth 
stop. Select a washer that roughly matches 
the size hole desired.-Charles Lang, San 
Francisco, Calif . 

TAPE THOSE TRANSFORMER LEADS 
To keep the wire leads of a transformer 

from ripping the paper insulation, wrap a 

strip of tape around the transformer 
shown. This will also help prevent the leads 
from breaking off or coming loose.-John 
A. Comstock, Wellsboro, Pa. 30 
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We'd like to send you 
these important new books for a 
7 -DAY FREE TRIAL EXAMINATION 

_ 
.. 

C W1tr7BlIS 

adio 

CITIZENS RADIO Leo G. Sands 
He a is the first complete book on Citizens Radio Operation. Ever since the initial 
use of 2 -way radiotelephone by police departments, this field has been growing in' 
importance and application. Now, with more than a million vehicles equipped for its 
use, Citizens Radio is a major phase of the electronics field. This important new volume 
covers every aspect of the field-its history, rules, and everything about how it works- 
in seven big chapters with one hundred major sections. You'll learn 'exactly what 
Citizens Radio is, its applications, what equipment you need, the full story on receiver 
circuits and transmitters, antennas, installation, and maintenance, full FCC rulings, 
how to apply for licenses, etc. Many illustrations'. $4.95 

COMPUTERS AND HOW THEY WORK 
by James Fahnestock 

Here is a fact -filled 
with more than 17 

step, you'll see and 
This important n. w book illustrates the basic principles of 'computers in methods 
that require no knowledge 
flip-flops and the I 

computers where 1 + 1 = 10. Other chapters show you how computers use tubes and 

inary counting system. You'll learn the mathematical language ol 

transistors to make complex logical decisions in thousandths of a second. COMPUTERS 
AND How TIIEY WORK iS must reading for career minded students and for electronics 

ore complete knowledge of this field. pros who want a e 

CT 

Ep1MENrEñ 
/11Nti: 

THE ELECTRONIC EXPERIMENTER'S MANUAL 
by David A. Findlay 

With a few dollars worth of basic tools, and this book to 'guide you, you can explore 
the magic of electronics experimentation more completely than ever before. In a 
few short hours, you'll start your first project. You'll learn about every component 
used in experimentation, every tool, its function and why it is used. There are 10 big 
sections, each covering a specific phase of construction. There's a giant section of 
projects you can build, test equipment you'll construct and use in your future work. 
THE ELECTRONIC EXPERIMENTER'S MANUAL will give you the professional know-how i you must have no matter what phase of electronics is your specialty. 

7 DAY FREE 

EXAMINATION 
When your books arrive, 
read and enjoy their diver- 
sity of contents, the thor- 
oughness of their coverage. 
Then after seven days ex- 
amination, if you decide that 
they are not everything you 
want, send them back and 
receive a. complete refund 
of the purchase price. 

$4.95 

USE THIS CERTIFICATE FOR 7 DAY FREE EXAMINATION 

ELECTRONICS BOOK SERVICE A Division of the Ziff -Davis Publishing Co. 
434 S. Wabash Ave., Chicago 5, III. 
Please send me _,.._ copies Of CITIZENS RAOIO and bill me at only 
$4.95 a copy plus a few cents postage. 
Please send me..__ copies of COMPUTERS AND HOW THEY WORK, and bill me 
at only $4.95 a copy plus a few cents postage. 
Please send me _ . copies of THE ELECTRONIC EXPERIMENTER'S MANUAL, 
and bill me at only $4.95 a copy plus a few Cents postage. 

If I don't agree that this is one of the best electronics investments 
I've ever made. f may return the book(s) within seven days and get 
a full refund. 

enclosed. (SAVE MONEY! Enclose payment with your order and we'll 
pay the postage.) 

Name 

Address 

Cite Zone State 

ZPE50 

May, 1960 31 
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STEREO AMPLIFIER 

Two 18 -watt outputs are featured in the 
new Fisher X-100 stereo amplifier. A total 
of 17 front -panel controls provides com- 
plete flexibility in use. Included are sepa- 
rate bass and treble controls for each chan- 
nel, a center -channel output, scratch and 
rumble filters, a tape head monitoring 

I 
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switch, and a wide -range channel balance 
control. Harmonic distortion is only 0.8% 

at full rated output. For further informa- 
tion, contact J. J. Parks, Fisher Radio 
Corp., 21-21 44th Drive, Long Island City 1, 
N. Y. 

RECHARGEABLE BATTERY 
A rechargeable 8 -volt battery is being 

offered by B & K Manufacturing Co., 3726 

1d 
. 1 

,.. 

1 PÓNY , Po 

¡111 11I(1 T7 ' +i1t4jatrt¡I¡t/ { 11 t 

N. Southport Ave., Chicago, Ill. Designed 
to replace conventional 9 -volt batteries 
used in transistor radios, the "Pony" unit 
can be charged overnight. A total service 
life of over 100 times that of dry cell bat - 

ELECTRON TUBE 
INTRODUCES FOR THE FIRST TIME 

ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE. 

All TUBES SENT POSTAGE PAID 
Pleoie send 25c handling for orders under S5 Send 25°4 
deposit on C.O.D. orders. Send aooroximate postage on 

Canadian and foreign orders. 

ELECTRON TUBE' CO. 
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P. 0. Box 55, Dept. PE5, Park Sta., Paterson 3, N.J. 
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Why be satisfied with less when: 

this College - 

level program of 
home study in 

Electronic Engin- 
eering Technology 
-can help you achieve new levels of 

income and success 

: 

Mail This Coupon Today 
r 

CREI OFFERS COLLEGE -LEVEL OPPORTUNITY 
to the man who wisely realizes that the recognition 
and rewards in electronics are now going to other 
men-especially the man with modern advanced 
education. 

WITHIN TWO TO FOUR YEARS, depending on the 
courses selected and amount of stick-to-itiveness 
brought to bear, you can complete this program in 
electronics, which is comparable in technological 
content to advanced residence. courses. You study 
during hours chosen by you. You have plenty of 
time to do your best. 

THIS ADVANCED PROGRAM IS THE CULMINA- 
TION of 33 years of working closely with leading 
companies and Government agencies in the critical 
field of electronics, where demand for engineering 
and technical personnel far exceeds the supply. 
The courses are presented in easy -to -understand 
form, and our experienced instructors guide your 
progress step by step. 

YOU QUALIFY FOR CREI if you have a high school 
diploma or equivalent, and if you have had basic 
electronic training and practical experience in elec- 
tronics. 

PLEASE WRITE US NOW FOR DETAILED, ILLUS- 
TRATED, 44 -PAGE CATALOGUE, which gives com- 
plete information on home study program and 
registration procedure. CREI also offers a Resi- 
dence School Program, where graduates earn AAS 
degree. Day and evening classes start at regular 
intervals. Electronics experience is not required 
for admittance to the Residence School. 

CREI PROFESSIONAL STANDING 
U.S. Office of Education lists CREI 'as "an institu- 
tion of higher education." 

CREI was a co-founder of the National Council of 
Technical Schools. 

CREI was among the first three technical institutes 
whose curricula were accredited by the Engineers' 
Council for Professional Development. 

r- More than 20,500 students are enrolled in CREI 
Home Study and Resident Programs. 

America's leading electronics, communications, 
missiles and space exploration companies and Gov- 
ernment agencies recognize CREI. Many of these 
organizations actually pay the tuition for their 
employees studying with CREI. 

CAPITOLRADIO ENGINEERING INSTITUTE . 
ECPD Accredited Technical Institute Curricula Founded 1927 *^ 

Dept. 1205-G, 3224 16th St., N.W., Washington 10, D. C. 
Please send me your course outline and FREE 49 -Page Book 
"Insurance for Your Future in the New World of Electronics" 

. describing opportunities and CREI home study courses 
in Advanced Electronic Engineering Technology. 

Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Communications Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 

Name Age 
Street 
City Zone State 

Check field 
of greatest 

Interest 

To obtain fast, immediate 
service and to avoid delay, 
it is necessary that the fol- 
lowing information be filled 
in: 
Employed by 

Type of Present Work 
Education: 
Years of High School 

Other 

Electronics Experience 

Check: Home Study 

May, 1960 

Residence School Korean Veteran 
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IT FLASH FREEZES MOTION! 

' 19 
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Exciting experiences in research and photography are 
possible with the new Geniac® STROBOSCOPE. Designed to flash a brilliant neon light at precisely controlled speeds from one flash per second to 250 f.p.s. The STROBOSCOPE actually makes motion freeze before your eyes when its flicker frequency equals that of the vibrating object. 

Used together with fast film and fast lenses, the 
Genlac® STROBOSCOPE creates multiple images on one film, and thus is useful in ballistics studies. 

Essential for the research lab, photographic amateur. school or serviceman who wants to discover the causes of erratic vibration or to measure frequency accurately. The STROBOSCOPE can also be used in the laboratory through a microscope to observe moving cilia. vacuoles, etc. 
Versatile, exciting, low-priced and accurate, the Genlac® STROBOSCOPE is available in kit form and as- 

sembled, complete with instructions and experiment manual. 
Bit 519.95 Assembled 524.95 

(Add 80e for p stage ita 
NYC handling;sales inn a 

New York City, dd 

OLIVERaGARFIELD CO., INC. 
IOSE 16th St., N. Y. 3, N. Y. 

"' .: . USE THE CONNECTORS 
THE PROFESSIONALS `1 1"."- 

USE . 

E-Z-HOOKs 
Make Testing - Substituting - Trouble Shooting 

EASY - FAST - SAFE! 
Electronic experts .ant connectors that grip - 
and IVO.V'T slip. 
The exclusive E -Z -HOOK design grips test spots 
positet.'e/y ... eliminates intermittents ... leaves 
your hands free. A sliding nylon insulator pro- 
tects against adjacent shorts. 
Add nets convenience to your test equipment. 
Have more fun - more confidence in experi- 
menting and trouble shooting. Get E-Z-1tOOKs 
at your favorite parts distributor today. 

No. 61.1 E.Z-HOOK CLIP* 
For Jumper and equipment Lads, etc f ,49 net 
No. 71-1 E -Z -HOOK SUB 
For substituting parts B.ithout soldering 
No. c9-4 E.Z-MOON TIP 
Adapt for Banana s prods 
No. 56-1 E -2-1400K 11P 
Adapter for Standard (.080") test prods 
No. 55-0 E -Z -HOOK TIP 
Adapter for Needlepoint (.060") te t prods. 
No. 54-1 E -Z -HOOK CUSTOM PROBE* 
For special probe assemblies and replacements 1.39 net 
Also available with gold plated hook -wire for Guided 5tinile e.o,k :md other 
special proton.. 

lure All feature 6 colon for easy lead identification. 
EVERY E -Z -HOOK 15 GUARANTEED 

3/3 
Anual 

siae 

.69 net 

.69 net 

.89 net 

.89 net 

E -Z -HOOK TEST PRODUCTS 
1536 Woodburn Avenue Covington, Ky. 
Conadion Rep.: Len Finkle', ltd., Toronto 11, Ontario 

products 
(Continued from page 32) 

teries is claimed by the manufacturer. Price 
(battery and charger),, $4.95. 

WIND INDICATOR 
A battery -powered wind velocity and di- 

rection indicator has been introduced by 
Lafayette Radio, 165-08 Liberty Ave., Ja- 

maica 33, N. Y. The transmitter assembly 
can be mounted on any 11/4" pipe or mast. 
The indicator is housed in a wooden cabinet 
and provides two wind -speed scales -0-25 
mph and 0-100 mph-and a third scale for 
direction. Speed accuracy of ±5% is 
claimed. Price, complete with 60' cable and 
a 11/2 -volt battery, $59.95. 

ELECTRONIC ORGANS 
Two new electronic organs are being 

marketed by Electro -Voice, Inc., Buchanan, 
Mich. The de luxe model, called the "Bar- 

lí 

on," is a console type featuring a built-in 
eight -watt amplifier and high-fidelity loud- 
speaker. The second model, the "Baroness," 
eliminates the console base and has no foot 

34 Always say you saw it in-POPULAR ELECTRONICS 



"Phase detector of the 
Moving Target Indicator 
receiver misaligned on the 
FPS -3... realignment procedure 
must be followed." 

YOU MAY HANDLE A SITUATION LIKE THIS... If you measure up to the Aerospace 1 eam 
This man is on a team. And the situation 

facing the team is a moving target. Mission? 
Intercept same. This man is an expert. He was 
given thorough training in his specialty. Now 
he is a skilled technical specialist ww ith an 
assured future. He is a man who measured up 
to the requirements of the Aerospace Team 
...a man you can depend on. 
Are you that man? If you have what it 
takes, an exciting and interesting career may 
lie before you. You will be eligible for valuable 

r 

training for a key job in the rapidly unfolding 
age of air and space travel. Also, there will be 
the opportunity to further your formal educa- 
tion, perhaps even win a college degree-with 
the Air Force paying a substantial part of your 
tuition costs. 

If you are interested in a career of steady 
advancement, solid security...a career where 
you '. ill handle situations of increasing respon- 
sibilities, we of the Air Force would like to 
talk to you. Just clip and mail this coupon. 

U.S. AIR FORCE 
There's a place for tomorrow's leaders on the Aerospace Team 

PASTE COUPON ON POSTCARD AND MAIL TO: 
Airman Information, Dept..1VMP05. Box 7608, Washington 4,D. C. 

Please send me more information on my opportunities in the U.S. Air Force. I am between the 
ages of 17-27 and reside in the U.S.A. or possessions. 

Name 

Address 

City Zone County State 

May, 1960 
35 



1 
Model T-61 New "Speed 
Check" Tube Tester Kit 

Kit Net Price $49.95 
Factory -wired Net Price $69.95 

2 

v 

Model 

C-25 
New "In 
Circuit" 

r1 Capacitor 
Tester Kit 

Kit Net Price $19.95 
Factory -wired Net Price $29.95 

Model T-5 
New 

Rapid 
Filament 

3 
Tester 

Kit 

Kit Net Price $4.50 
Factory -wired Net Price $6.50 

Model SC -1 

New 
Condenser 
Substitution 
Box Kit 

Kit Net Price $8.95 
Factory -wired Net Price.$11.95 

... andrnow PRECISION 
adds10 more value -packed 

kits to the 

5 
Kit Net Price $19.95 
Factory -wired Net Price $24.95 

p 

Model CD -3 
New 
Decade 
Condenser 
Kit 

A Q O .Line 

Model SR -2 

New 
Resistance 
Substitution 
Box Kit 

Kit Net Price $8.95 
Factory -wired Net Price .$11.95 

7 
Kit Net Price $23.95 
Factory -wired Net Price $29.95 

Model RD -5 

New Decade 
Resistor/ 
Divider Kit 8 

Model 
ST -45 

New AM -FM 

Stereo Tuner Kit 

Kit Net Price $84.95 
Semi -kit Net Price $99.95 
Factory -wired Net Price $134.95 

1 c 

9 
Model ST -35 

New FM Turier Kit 

Kit Net Price $59.95 
Semi -kit Net Price $69.95 
Factory -wired Net Price $89.95 

Model L2 -U 

New 
Wide -Range 

Two -Way Speaker 

1U 
System Semi -Kit 

Semi -kit, unfinished 
Net Price $59.95 

Semi -kit, walnut finish 
Net Price $69.95 

"SEE THESE'KITSON^DISPLAY AT ANY 
LEADING ELECTRONIC --"PARTS DISTRIBUTOR, 

l 

EMI 
PACO Test Equipment and Hi Fi Kits are produced under the 
auspices of I'IlIiCIS1U.\' Apparatus Carnpatt y, Inr., world 
famous manufacturer of industrial electronic test instruments 
and stereo high fidelity components for over a quarter of a 

century. Write to Dept. P for the new complete 1960 PACO Cata- 
log, just off the press. You'll keep it for permanent reference. 
PACO ELECTRONICS COMPANY, INC. 

70-31 84th STREET, GLENDALE 27, L. I., N. Y. 
Kit Division of PRECISION Apparatus Co., Inc. 

36 

products 
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pedals or swell shoe. Cabinetry for both 
models was designed by Paul McCobb. The 
"Baron" is priced at $545.00 and the "Bar- 
oness" is $445.00. 

CB TRANSCEIVER 
A Citizens Band transceiver that is avail- 

able either as a kit or factory wired has 
recently been announced by EICO, 33-00 
Northern Blvd., Long Island City, N. Y. The 
unit covers up to twenty miles, depending 
on the terrain and antenna height. Circuit 

b. 

i 
, ,. ., .... ,a ,t2., ., 

features include a 5 -watt crystal -controlled 
transmitter, a superhet receiver with r.f. 
stage and noise limiter, and sealed oscil- 
lator circuit elements. Prices: Model 760 
(117 volts a.c.) $89.95 wired, $59.95 kit; 
Model 761 (117 volts a.c. and 6 volts d.c.) 
$99.95 wired, $69.95 kit; Model 762 (117 
volts a.c. and 12 volts d.c.) $99.95 wired, 
$69.95 kit. 

RECORD PLAYER KIT 
The Model AD -10 stereo record player kit 

comprises a preassembled mechanical unit 
made by Garrard of England, a wooden 

r... 
base, a Sonotone STA4-SD ceramic stereo 
turnover cartridge with .7 -mil diamond and 
3 -mil sapphire stylii, and all necessary 
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renou ncing 
The most 

Complete 
Guide to Hi -Fi 

and Stereo 
Ever Published! 

GUI D,.E".' 1960 
In this compact, handy reference, you'll find the answers to nearly any question on hi-fi, plus details 
and data on trends, components, speakers, stereo, audio theory. Prepared by the Editors of POPULAR 
ELECTRONICS, the 1960 STEREO HI -Fl GUIDE is easy to understand-complete with diagrams, illustra- 
tions, and clear explanations. 

Here's what you'll find in the five big sections of the 1960 STEREO HI -Fl GUIDE: 

I. YEARBOOK 
Trends and New Products 
Multiplex-an analysis and forecast 

II. INSIDE THE COMPONENTS 
Detailed analysis of preamps, stereo preamps, 
power amps, tuners, turntables, and 
stereo cartridges 

III. SPEAKERS AND ACOUSTICS 
Inside the HiFi Loudspeakers and Enclosure 
Electrostatic and Cone Type Speakers 
Does Shrinking Size Mean Shrinking Sound? 
Between Speaker and Ear , Custom -Built Equipment Enclosure 

On Sale 

April 5th- 
or order by 

coupon today! , 

Only $1.00 

STEREO. 

NI-El111ó 

9 ip 
;.. 

IV. STEREO 
Stereo Standards 
What You Should Know Before Buying Stereo 
Stereo Simplexing Simplified 
Stereo Tape is Back to Stay 
Balancing Your Stereo System 
Stereo Cartridge Directory 
Stereo Records-Fad or Fulfillment? 

V. AUDIO THEORY AND APPLICATION 
Maintaining and Testing Your HiFi 
Harmonic Distortion 
Filter and Crossover Networks 

DON'T DELAY-Reserve your copy of the brand new 1960 STEREO HI -Fl 
GUIDE at your favorite newsstand or Electronic Parts Store, or order 
by coupon today. Only $1.00. 

Ziff -Davis Publishing Company 
Department PE -560 
434 S. Wabash Avenue, 
Chicago 5, Illinois 
Please send me a copy of the 1960 STEREO* HI-FI GUIDE. I 
enclose $1.00, the cost of the GUIDE, plus 10¢ to cover mail- 
ing and handling charges. (Foreign $1.25, plus 25¢ handling 
charges.) 

Name 

Address 

City 
L. 

7one State 

May, 1960 
37 
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cables. Price, $33.95. (Heath Company, 
' Benton Harbor, Mich.) 

.MATCHED MIKES. FOR STEREO 
Microphones for stereo recording which 

are matched within 2 db are available in 

pairs from Sonotone Corporation, Elmsford, 
N. Y. The "CM -T10" set features response 
flat from 50 to 13,000 cps at an output level 
of -62 db. The "CM-Tll" set's frequency 
response is from 50 to 8000 cps with the 
sensitivity 55 db below 1.0 volt per micro - 

bar. Rubber -encased ceramic elements 
serve as transducers for all the microphones. 
Price, $36.75 per pair. Table stands are 
available at $5.00 each. 

RADIO -INTERCOM 
A low-cost radio -intercom, the RA -341, 

is being marketed by Olson Radio Corp., 
260 South Forge St., Akron, Ohio. The RA - 
341 comprises a five -tube a.c.-d.c. superhet 
radio with built-in speaker, 50' of cable, and 
a remote speaker. A four -position function 
switch selects operation as radio, radio with 
remote speaker, and listen or talk in inter - 

com position. Master station size: 61/2"x 
314" x 4%". Remote speaker size: 2a/4" x 
3" x 11/2". Price, complete: $15.93. 30 

rt 

Build the Best- CITIZENS BAND. TRANSCEIVER ..:' =5E/C07:7 

^ 
"awl MM. 

...°°.. 

e . 

Build the Best 6 -TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 

includes FET, less 9V battery 
High sensitivity & selectivity. New plug-in 
type transistors. Big -set volume & tone: 4" 
x 6" speaker; push-pull audio. Built-in Fer- 
rite rod antenna. Pre -aligned RF & IF trans- 
formers. Planetary vernier tuning. Earphone 
jack for private listening. Attractive tan 
leatherette case, retractable handle. Com- 
pact: 81" w, 41" h, 21/2" d. Only 3 lbs. 

,.; Build.the Bést.Hpm Géái `°. 

New Code Practice Oscillator #706 
Kit $8.95 Wired $12.95 

Rugged battery -operated transistor oscillator 
circuit, built-in speaker. Front panel has 
flashing light,'phone jack, pitch control (500- 
2000 cps), external key terminals, "tempo- 
rary" key. Panel switch selects Tone, Light, 
or both Tone & Light. 61/2" h, 33/4" w, 23/4'.d. 

1St 410 
1 

. 

Compare - judge for yourself - at your neighborhood 
EICO dealer. For FREE catalog on over 70 models of 
easy -to -build professional test instruments, hi-fi and 
ham gear, fill out coupon on Page 40 

=760 (117 VAC) less bracket: Kit $59.95. Wired $89.95 
=761 (117 VAC & 6 VIM):' Kit $69.95. Wired $99.95 
=762 (117 VAC & 12 VOC): Kit $69.95. Wired $99.95 
Highly reliable; exemplary electronic, mechanical, indus - 
trial design. Powerful 5 -watt (as defined by FCC) crystal- - 

controlled transmitter & extremely sensitive, selective 
superhet receiver with R- stage & noise limiter. Built -In 
speaker, detachable ceramic mike. Pre-set & sealed crys- 
tal oscillator circuit elements. To change channels, lust 
change crystals - no adjustments needed. Built-in vari- 
able "pi" network matches most popular antennas. Port- 
able whip, rear bumper & roof antennas available. No 
exams or special skill needed - any citizen 18 years or 
older may obtain station license by submitting FCC form, 
supplied free by EICO. 

90 -WATT CW TRANSMITTER' #720 
f._._r- = Kit $79.95 Wired'$119.95 

Sá *U.S. Pat No. D-184,776 
"Top quality" - ELECTRONIC KITS GUIDE. 

- 
Ideal for veteran or novice. 90W CW, 65W 
external plate modulation. 80 through 10 
meters. 

HIGH-LEVEL UNIVERSAL 
MODULATOR -DRIVER #730 

Kit $49.95 Wired $79.95 
Cover E-5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having RF inputs up to 100W. 
Unique over -modulation indicator. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 

Includes complete set of coils for full band 
coverage. Continuous coverage 400 kc to 250 
mc. 500 ua meter. 

,E/COLT 3300 N. I h Ws Blvd., L.IC1,N 
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BUILD 16 RADIO 
CIRCUITS AT HOME 

with the New 
PROGRESSIVE RADIO "EDU-KIT" It 

A ,Pra.ctical. Home . Radio- Course 
Now Includes 
* 12 RECEIVERS * TRANSMITTER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

ONLY 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* Sold in 19 Countries 

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

The "EduKit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

rockbottom 
price. Our Kit is designed to train Radio 6 Electronics Technicians, making 

use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. ing. THIS IS 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 work with 
RF and AF amplifiers and oscillators. detectors. rectifiers, test equipment. You will learn 
and practice code. using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progress 

s1 
V 

e Dynamic Radio 6 Electronics Tester and the accompanying instructional material. 
You will receive training for the Novice. Technician and General Classes of F.C.C. Radio 

Amateur Licenses. You will build 16 Receiver, Transmitter. Code Oscillator, Signal Tracer 
and Signal Injector circuits. and learn how to operate them. You will receive an excellent 
background for television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "EduKit" is the 
product of many years of teaching and engineering experience. The "Edu-Kit" will pro- 
vide you with a basic education in Electronics and Radio. worth many times the complete 
price of 522.95. .The Signal Tracer alone is worth more than the price of the entire Kit. 

o P THE KIT FOR EVERYONE 
You do not need the slightest background ages and backgrounds have succe ssfully 

in radio or scic . Whether you are inter- sed the "Edu-Kit" in a than 79 a ,n- 
ested Radio óe Electronics because you tries of the 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 youcannot m ke a mistake. The 'Edu-Kit" 
the "Edu-Kit" a worth -while investment. allows you to teach yourself at your own 

Many thousands of individuals of all rate. No instructor is necessary. 

II.PROGRESSIVE TEACHING 'METHOD 
The Progressive Radio "Edu-Kit" Is the foremost educational radio kit in the world. 

and is universally accepted as the standard in the field of electronics training. The "Edit - Kit" uses the modern educati.onal principle of "Learn by Doing." Therefore ou construct, 
learn schematics, study theory, prac tice trouble-shooting-all n a closely integrated pro- 
gram designed to provide an ºa s ly-learned thorough and interesting background n radio. 

You begin by examining the v radio parts of the "EduKit.'' You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a ore advanced radio, learn more advanced theory 
and techniques. Gradually, i, a progressive m and at your o rate, yo,, will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "EduKit" course a sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These afe not unprofessional "breadboard" 
experiments, but genuine radio circuits. constructed by means of professional wiring 
and soldering on metal chassis, plus the new method of radio construction known as 
"Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU-KIT" IS COMPLETE - ' 

You will receive all parts 
teonics circuits. each guaran 
able, electrolytic, 

aardwa,tuin, punched 
In addition. you receive specialsockets. tube 

hpofesional electric solder 
Tester. The "Edu-Kit" also 

waddition 
to F.C.C.-type Qu 

ill also receive lessons for 
sive Signal Injector. a High 
Radio -TV Club, Free Consul 
You receive all parts. tools, 

and instructions necessary to build 16 different radio and elec- 
teed to operate. Our Kits contain tubes. tube sockets, v i- 
mic nd paper dielectric condensers. resistors. tie strips, coils, 
metal chassis, Instruction Manuals, hook-up wire, solder, etc. 
Printed Circuit materials, including Printed Circuit chassis, 
re and instructions. You also receive a u eful set of tools, a 
ig Iron, and a self -powered Dynamic Radio and Electronics 
includes Code Instructions and the Progressive Code Oscillator, 
estions and Answers for Radio Amateur License training. You 
servicing with the Progressive iv Signal Tracer and the Pr gres 
F,lelity Guide and Quiz book. You receive Membership , 

.atn,SrviCec 01 Merit and Discount Privileges 
instructions, etc Everything is yours to keep. 

PRINTED CIRCUITRY 
I 

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 
detect 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 insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged In and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject is a necessity today 
for anyone interested in Electronics. 

95 

FREE EXTRAS ' SET OF TOOLS 

SOLDERIING 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 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

servicing in a progressive nve a r. You 

' 
will practice repairs the sets that 
you construct. You will learn symptoms 
and causes of trouble i home, portable andradios. You will learn how to 
use 

car 
professional Signal Tracer, the 

Radiounique 6 
Signal Injector 

While toTester. 
the hdynamic you 

are learning in this practical way, you will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "EduKit.-' Our Consultation Service 
will help you with any technical problems 
you 

.1. Stataltis, Of 25 Poplar Pl., Water- 
bury. Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu-Kit" paid for itself. I 

readywas to spend 5240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR' MAIL BA 
Ben Valerio, P. O. Box 21, Magna, 

Utah: "The Edo -Kits are onderful. Here 
I am Sending you the questions and also 
the answers 

n e 
w r for them. I have been in 

Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I 

joyed every minute 
ite 

I worked with the 
different kits: the Signal Tracer works 
fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shoff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a Sew lines to say that I re- 
ceived my Etlu-Kit. and was really amazed 
that such a bargain can be had atsuch 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends werereally surprised to see me 
get into th swing of it quickly. The 
Troubleshooting Tester that comes with 
the Kit is lly swell, and finds the 
trouble, if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
ORDER DIRECT FROM AD-RECEIVE FREE BONUS 

9 , RESISTOR. AND CONDENSER KITS WORTH 1$7 
D Send "Edu- Kit" postpaid. I enclose full payment of $22.95. 

Send i 'Edu-Kit" C.O.D. I will pay $22.95 plus itcstage. 
Rush me FREE descriptive literature concerning "EduKit." 

Nema 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 568D, Hewlett, N. Y. 
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Listen to the EICO Hour, WABC.FM, N.Y. 95.5 MC, Mon. -Fri., 7:15.8 PM, & Sat. 11-12 PM. 

the experts sáy 
- 

a. 
r. EICO, 3300 N. Blvd., L.I:C. 1, N.Y. PE -5 

Show me IIOW TO SAVE 50% on 70 models of ton - 
Quality: E HI-FI 0 TEST INSTRUMENTS 

-HAM' GEAR. O Send FREE Stereo HI -Ft 
Guide. E Send FREE Short Course for Novice 
License. 0 Send FREE Catalog & name of neigh- 
borhood EICO dealer. 

Name 

Address 

City Zone State 

and 
.,.,. HI-FI 

STEREO Dual 
Amplifier - 

Preamplifier 
HF81 

Kit $69.95. 
Wired $109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI-FI MUSIC AT HOME. 

- STEREO Dual 
Preamplifier 

+é4 _R _ Kit $39.95. 
Wired $64.95. 

"Extreme \ flexibility . 

a bargain" -HI -F1 REVIEW 

v ,, ; STEREO Dual 
Di. a Power 

' 
$ 

Amplifiers: New 

t .+.s 100W HF89:Kit 

$99.50. 
Wired $139.50. 

70W HF87: 
HF86 KKit $43.95. Wired $74.95. 

a 

Transistorized 
Power & Bias 

Supply 41020 

g` 

121:01, 
`, f. wired $17.95. 

$27.95. 

Battér 
Y P . 

New 
owered 

CntinuitFilament o 
x nti y Tester Kit $3.95. 

Wired $5.95. 

NEW! STEREO 
Automatic 

Changer/Player 
1007 (.7 mil 

diamond, 3 mil 
sapph dual styli) 

$59.75 incl. FET. 

'mac. .m...,. .rw . 
d-y 5^."n-._,. O LT 

FM Tuner HFT90 
Kit $39.95'. 

_ 
© 

Wired 
$653.95. 

"One of the best 

buys you can get in high 
fidelity kits " - 

*Less Cover, AUDIOCRAFT Kit Report. 
F.E.T. incl. AM Tuner HFT94 

5.95, 
Kit $39.95. 

ncl. Cover &6 F.E.T. 

Mono Power 
Amplifiers 

s,(60, 50, 35, 
14 -Watt; use 

2 for Stereo) 
from Kit .$23.50. 

Wired $41.50. 

Mono 
Integrated 

Amplifiers: (50, 
30, 20, 

'a,'i .-y 12 -Watt; use 

2 for Stereo) 
- yfrom 

Wired $57.95. 

P. 

TEST 

Miniaturized 
Multi -Signal 

Tracer «1454 
Kit$19.95. 

Wired $28.95. 

1000 Ohms/Volt 
V -O -M«536 
Kit $12.90 

Wired $14.90 

2 -Way 
Bookshelf 

Speaker 
System HFS1 

complete with 
factory -built 

cabinet: $39.95. 

NEW! 
COMPLETE 

STEREO 
DUAL 

AMPLIFIER 
AF -4 

19' Kit $38.95 
,r, ir>é Wired $64.95 

TRUE Hi -Fi quality to drive hi efficiency 

speakers to concert volume. 
o 

. and in INSTRUMENTS 

Vo 
Vtmeter:221 

Kit $25.95 
Wired $39.95. 

5" PushPull 
Scope x425 Wir5 edt$79.95. 

5" Sco 
: 

P `460 

Wired) $129,50. 

We 

RF Signal © 6V & 12V 
Generafdr 

- t' Battery 
!fa 

U i Kit $26.95 
#324 .. ..aO EliCharger 

Wired $39.95, Kit $29.95 x1050 Wired $38.95. 

, 

Extra -filtered for transistor equipt.:1060 Kit $38.95. Wired $47.95 

IN STOCK! Compare,. 
.. 1 © 1960 ELECTRONIC INSTRUMENT 

CO.. ,Me ».00 take them home -.fight "off the.shelf:' - from 2000 neighbdrhood . _ °.' 
dealers: Over 2 MILLION EICO instrtiments in usé throughout the world. - - o_a 

See Page 38 for the BEST BUYS in CITIZENS TRANSCEIVERS, "HAM" GEAR. uand TRANSISTOR RADIOS. 

Peak -to -Peak 
VTVM :232 

& (MI -Probe 
(pat. Pend.) 
Kit $29.95. 

Wired $49.95. 

i 

Series/ 
Parallel 

R -C Combination 

Kit $13.95, Wired $19.95 
Combinations! 

" . 

Tube Tester 
«625 

Kit $34.95, 
Wired $49.95 

R -C Bridge 
& R -C -L 

Comparator ` 
#9508 

Kit $19.95 
Wired $29.95. 

40. Always say you saw it in-POPULAR ELECTRONICS 



 

WHEN Edward R. Murrow r ran the "Person to Person" 
show, he had the craziest pic- 
ture window in the world. Ed 
would' lean back in his famous 
easy chair, and you would get 
the idea that he was talking di- 
rectly to the people in the pic- 
ture window-people who were 
hundreds of miles away. 

Ever wonder how it was 
done? You can bet that the win- 
dow wasn't a studio monitor. No 
receiver that big was ever built. 
And it wasn't a projected pic- 
ture, either. The "picture win- 
dow" you saw was actually 
nothing more than a hole cut 
into the side of the studio set. 
The trickery was done by "in- 
setting" one TV image into an- 
other. 

Insetting is the technique 
used for creating "split- 
screen" scenes and the 
many other picture -on - 
picture effects you've 
seen on video shows. 
It's all done with an 
electronic device called 
a special -effects am- 
plifier. For all its fan- 
cy name, this is noth- 
ing more than a high- 
speed electronic 
switch. For simplici- 

brick 
ec ues 

F _ 

E - - 

--`,-5., 

By 
ART ZUCIEERMAN 

Here's the lowdown on one type of video creating that is perfectly legal 
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ty's sake, we'll call it a "switching ampli- 
fier. 

The switching amplifier's job is to manip- 
ulate the scanning lines that create a TV 
image. As you know, a television image 
is made up of a number of "still" pictures 
seen in rapid succession, just like a movie. 
Each "still" is painted on the face of your 
set's picture tube at extremely high speed. 
An electron gun does the job, one line at 
a time, following the line -by-line scanning 
action of a light-sensitive pickup tube in 
the TV camera. With this in mind, let's 
see where the switching amplifier fits in. 

Geometric Insets. Suppose we want a 
split-screen effect. First we aim two cam- 
eras at different subjects, and feed their 
outputs into the switching amplifier. At 
the beginning df each scanning line, the 
switching amplifier ís adjusted to pass only 
the signal from Camera One. When the 
electron beam reaches the halfway point, 
the switching amplifier switches in Camera 
Two. After the scan is completed, Camera 
One is put back on the air for the start of 
the next line. Thus, Camera One "paints" 
the left half of the picture, and Camera 
Two "paints" the right half. 

The same method created Ed Murrow's 
picture window. For the top part of the 
picture, the camera in Murrow's studio was 
switched in. But when the scanning action 
reached the spot on the studio set wall 
where the window was to be inset, the re- 
mote camera that was picking u. ) Ed's 
"guests" was switched in. 

Very interesting, you may say, but how 

11, 

does the switching amplifier know when- to 
do its stuff? It's told by an electronic kick - 
in -the -pants called a keying pulse. When 
the switching amplifier receives this pulse, 
it switches camera inputs. When the pulse 
stops, it switches back to the original input. 

An instrument called a "special -effects 
generator" produces the keying pulse. The 
duration of each pulse and the time be- 
tween pulses can he changed to put the 
inset anywhere it's wanted. You can get 
any shape inset you like-diamond, square, 
circle, stripe. You can also make the inset 
change shape and even expand so one scene 
seems to explode into another. 

Color Control. Fabulous as these effects 
are, they represent the most rudimentary 
forms of insetting. Instead of just insetting 
a rectangular piece of one picture into an- 
other, how about taking an actor out of his 
surroundings and putting him in a setting 
many feet or even miles away? 

This effect calls for more ad\ anced tech - 
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"Chroma-Key" makes possible insets 
in full color. Many NBC color shows, in- 
cluding the Tennessee Ernie Ford Show 
shown in this series of photos, use 
this system regularly. (NBC photos) 

, ` 
. 

"VideoScene" process uses back- 
grounds whick are one -sixth life size. 
Here Japane!e singing star Miyoshi 
Umeki is inset into a miniature Japa- 
nese garden. Colored backdrop behind 
Miss Umeki "keys" the switching ampli- 
fier, signaling it when to switch on 
the background camera. (CBS photos) 
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niques. It means that you want Camera 
One to be switched in only when it's actual- 
ly scanning the actor himself. When it's not 
scanning him, you want the simulated set- 
ting to come in via Camera Two. 

It took the invention of the color televi- 
sion camera to make such a fancy effect 
possible. With a color -discriminating de- 
vice such as a color TV camera, a specific 
color can be used to key the switching 
amplifier. Whenever Camera One picks up 

,í , 

Up to 154 effects can be produced with this RCA special -effects gen- 
erator. One of the most advanced units available, it uses plug-in mod- 
ules that tell the switching amplifier when to switch camera inputs. 

this color, it triggers the switching ampli- 
fier, causing it to switch in the output of 
Camera Two. 

In actual practice, the actor stands in 
front of a backdrop which is painted a solid 
color. Blue is generally used because there 
is little blue in skin tones. The camera 
aimed at the actor does the keying. 

When the camera scans the blue back- 
drop, the switching amplifier receives a 
pulse that makes it pick up the signal 
from Camera Two, the one covering the 
setting. When the scanning line in the cam- 
era tube reaches the actor, and therefore 
sees no more blue, the pulse stops, and the 
switching amplifier flips on Camera One 
again to pick up the actor. Obviously the 
actor can't wear a blue shirt or tie, or you'd 
see right through him. 

"Chroma-Key." NBC's "Chroma-Key" 
process is a very refined system that em- 
ploys the principles outlined above. With 

Chroma-Key, which is designed primarily 
for colorcasts, Color Camera One is focused 
on the subject and Color Camera Two picks 
up the setting. Both feed their signals to 
the switching amplifier in the usual way, 
but a sample of Color Camera One's output 
is also fed to a "Chroma-Keyer." This is a 
gadget that filters out the signal represent- 
ing any specific color and then amplifies it. 

Normally, the Chroma-Keyer is set to 
single out the blue signal. Every time the 

subject camera scans the 
blue backdrop, the Chro- 
ma-Keyer puts out a 

strong pulse. This pulse 
keys the switching am- 
plifier. 

To do its job well, a 
Chroma-Keyer has to 
make some pretty subtle 
color distinctions. For 
example, purple is com- 
posed of 50% blue and 
50% red. But when it re- 
ceives the combined blue 
and red signals repre- 
senting purple, the Chro- 
ma-Keyer won't react. 
Only a highly saturated 
blue will generate the 
keying pulse. 

But suppose you want 
to do an inset with a sub- 
ject on which you must 
show blue-a sponsor's 
product that comes in a 

blue package, for example. This problem 
can be solved by setting the Chroma-Keyer 
to filter out red signals and then using a red 
backdrop behind the subject to trigger the 
Chroma-Keyer. However, you would not 
be able to show any red in the subject. 

"VideoScene." The CBS "VideoScene" 
process has much in common with Chroma- 
Key, hut there are lots of differences, too. 
At present, it's used only for black -and - 
white telecasts, but the "subject" camera- 
the one aimed at the actor-is a color cam- 
era. Only two of the color camera's three 
pickup tubes are put to work, however. 
One picks up the picture and the other puts 
out a signal only when it scans the blue 
backdrop behind the actor. This blue pick- 
up tube generates the keying pulse directly. 

Lighting is very tricky with the Chroma- 
Key system, since the backdrop must re- 
ceive very flat lighting to keep the color in - 

(Continued on page 110) 
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By 

KEN GILMORE 

icr 

Could it be that 

the recent investigations 

of radio and TV are 

leading to a .. . 
r 

SBO:' r 
for the icc? 

t 

WHEN the Federal Communications 
Commission sat down last December 

to decide what it should do about quiz scan- 
dals, payola, and fraudulent advertising, 
John C. Doerfer, Chairman at that time, 
said: "This is an important moment in 
American history. These hearings may well 
determine the future course of our system 
of broadcasting." He did not say-although 
it is equally true-that the FCC's decisions 
might also determine the future of the 
FCC itself. 

While no one so far has publicly sug- 
gested that the FCC be scrapped, there has 
been a flood of bitterly critical statements 
from lawmakers, educators, business and 
civic leaders, and the general public. Sena- 
tor William Proxmire of Wisconsin has 
asked for drastic revisions in the Commis- 
sion and its operations. Even the conserva- 
tive New York Times has called for "vig- 
orous, creative new leadership at the FCC." 
Attorney General William Rogers, in a 
May, 1960 

sharply worded special report to President 
Eisenhower, said that the Commission has 
been sitting on its hands instead of doing its 
job. Television critic Jack Gould summed 
up the FCC's endless delays and hearings 
as "government by vigorous postponement." 

Has the FCC fallen down on the job? 
Here are the facts behind the FCC's latest 
nightmare; the quiz scandals. 

Rigged Quiz Shows. On July 31, 1958, 
the Commission received an affidavit from 
a former contestant stating that the 
"Dotto" quiz show had been rigged. The 
Commission wrote a letter to CBS asking 
if the charge were true. CBS replied that it 
was looking into the matter, and promised 
to root out any rigging practices it found. 
On this evidence, the Commission dropped 
the case. It didn't even bother to question 
the former contestant who had signed the 
affidavit. 

In September - two months later -a 
grand jury in New York set out to invest- 
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Charles Van Doren's dra- 
matic confession of being 
involved in fixed quizzes 
sparked country -wide criti- 
cism of shady broadcasting 
practices and of the FCC.",, 

gate quiz shows. The jury asked the FCC 
for copies of the affidavit, and requested 
that an FCC official appear before the jury 
to help with the investigation. The Com- 
mission told the jury it was busy making 
a general study of broadcast practices at 
the time, and could not comply with either 
request while this study was under way. 
With all this smoke, the Commission saw no 
reason to suspect fire. 

In the fall of 1959-a year later-the 
Special Subcommittee on Legislative Over- 
sight held its spectacular hearings, high- 
lighted by Charles Van Doren's dramatic 
confession. Finally, in the face of mounting 
public indignation and criticism, the FCC 
opened its own hearings on December 7th to 
see what, if anything, it could do. 

But the quiz scandal was merely the fuse 
that set off the explosion of public anger. 
One witness after another blasted the FCC 
for allowing: too much crime and violence; 
untruthful, offensive, excessive advertising; 
and generally shoddy programing on radio 
and TV. The Commission was besieged 
from every quarter for its alleged sins. 

How did this situation develop ? And 
what is the FCC really responsible for, by 
law? 

The Public Interest. Back in the early 
days of radio, anyone could throw together 
a few tubes and wires and become a radio 

/ 
e 

station operator. Soon, the air was so full 
of squeals, squawks, and interference that 
something had to be done to bring some 
order into the chaos. 

Congress created the FCC to act as a 
sort of traffic cop-to assign frequencies 
and set up minimum standards of opera- 
tion.' One of the principles it set down: the 
airwaves belong to the public, not to the 
broadcasters who use them. Consequently, 
broadcasters would have to operate in the 
"public convenience, interest, or necessity." 
Anyone who failed to do so might have his 
license revoked. 

How well has the FCC done the job of 
seeing that broadcasters operate in the 
public interest? Under present practice, 
the Commission is extremely careful when 
issuing new licenses. It holds lengthy hear- 
ings to compare the promises of all con- 
tenders as to how they will serve the public. 
It finally picks the one whose promises 
seem best, and issues the license. From 
that day on, it virtually ignores the licensee 
-his past promises are forgotten. 

According to Commissioner Doerfer in a 
speech last November before the Television 
Bureau of Advertising, the Commission has 
been "most liberal" in its interpretation of 
what constitutes public service. In fact, the 
Commission has not refused to renew a 
license since 1932. tIt did revoke one license 
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John C. Doerfer, who recently resigned as 

Chairman of the FCC, makes ready to tes- 

tify before a congressional subcommittee. 

- 

.1711£1111 

in 1946 for fraud.) When Doerfer was 
asked recently what policy the Commission 
used for deciding whether a station's opera- 
tion had been in the public interest, he ad- 
mitted that "there isn't much policy." 

With this attitude on the part of the 
FCC, it is not surprising that the public 
periodically gets fed up with broadcasting 
practices. During World War II, for ex- 
ample, there was widespread criticism that 
the FCC did not make stations fulfill their 
pre -licensing pledges. After its usual study, 
the Commission issued a publication which 
came to be called the "Blue Book." Its 
main point was that stations must live up 
to their pre -licensing promises about public 
service. If they had not met those promises 
when renewal time came around, they 
would be required to explain why. 

The ensuing uproar shook Washington. 
Some supporters of the book were publicly 
accused of being Communist sympathizers, 
and broadcasters claimed that the little 
book "would destroy the American Way of 

Life." The outcome of the whole affair 
was that the "Blue Book" was simply 

allowed to fade away, and the FCC has 

not made much effort to control standards 
since. 

In 1951, when complaints about TV pro- 

graming and over -commercialization began 
to increase, the Commission announced that 
"a public conference will be scheduled at a 

date to be announced later, for the discus- 
sion of television broadcasting problems 
from the viewpoint of the public, the Com- 

mission, and the industry." To this date- 
more than nine years later-the conference 
has not been held. 

Self -Regulation. Even in cases of 

flagrant abuse, the FCC has established .a 

hands-off policy. For example, since 1957. 

the Federal Trade Commission has notified 
the FCC of over 100 cases of stations en- 

gaging in false or misleading advertising. 
What action has the FCC taken? 

According to an FCC public notice, the 
Commission brought the FTC's complaints 
to the attention of the stations involved 
so that they-the stations-would "be in 

a position to consider taking action consist- 
ent with their operation in the public in- 

terest." None of these stations has ever 
been asked at renewal time to explain -or 
justify its actions. License renewal is, in 

fact, virtually automatic. A Commissioner 
recently admitted that a staff member 
routinely spends only about five and one- 
half hours checking each renewal. 

Whenever examples of flagrant disregard 
for the public interest are brought to public 
attention, the FCC inevitably expresses its 
faith in the industry's ability to "clean its 
own house." As recently as February 5, 

Chairman Doerfer recommended that sta- 
tions, advertising agencies, and others in- 
volved in broadcasting set up a system of 
voluntary codes, and award a seal of ap- 
proval to all programs and advertisements 
that meet code standards. Said Doerfer, "I 
have a strong belief that the most effective 
way to correct abuses in the broadcast in- 

dustry is through prompt and farsighted 
self -regulation." 

How well do voluntary codes work? 
Three years ago the National Association 
of Broadcasters began a campaign to get 
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rid of objectionable commercials. The code 
board decided that TV commercials on 
hemorrhoidal remedies should be banned. 
At the time, Preparation H, a remedy specif- 
ically banned by the board, had ads on 148 
TV stations, 84 of which were subscribers 
to the code. Two weeks later, 17 stations 
had resigned from the code rather than give 
up the ads. Twenty-one others allowed 
their seals to be revoked. Naturally, the 64 
stations who were not members of the code 
to begin with were not affected at all. 

While the institution of an industry -wide 
code such as proposed by Chairman Doerfer 
would no doubt do much good-after all, 
most broadcasters are responsible citizens- 
it offers no remedy for those who will not 
abide by voluntary controls. Withholding 
a seal of approval is an empty and meaning- 
less gesture in these cases. Vigorous and 
prompt action by the FCC under its power 
to demand that broadcasters operate in the 
public interest or lose their licenses is the 
only thing that will impress irresponsible 
operators. 

Tough Job. In all fairness, it must be 
admitted that careful, fair regulation would 
be a tough job. There is a serious shortage 
of both staff and money. Then, too, with all 
the publicity about radio and TV, many of 
us tend to forget that this is just one of the 
FCC's jobs. In addition, it must: license 
hams and commercial engineers; assign fre- 
quencies for broadcast, experimental, emer- 
gency, governmental, military, and other 
services; and consult with foreign govern- 
ments about matters where international 
cooperation is required. 

But in spite of the difficulties, there are 
things that could be done. A first step 
would be change the laws so that the FCC 
can fine violators, or suspend their licenses 
for a short time. At present, the FCC's only 
weapon-license revocation-is such a dras- 
tic step that the Commission hesitates to 
use it. The FCC has asked for this change, 
and others. 

Wanted: Leadership. Of course, the 
question arises, why didn't the FCC ask for 
laws which would provide practical meth- 
ods of regulation years ago, instead of wait- 
ing until it was under fire? And here, per- 
haps, is the heart of the matter. For what 
is most desperately needed is a Commission 
that will take the initiative, and not have 
to be pushed into action. 

This, in fact, was the basic issue that led 
to the recent resignation of Chairman 

Doerfer. The immediate storm of contro- 
versy resulted from the personal favors he 
admitted he had accepted from one of the 
country's largest broadcast station owners. 
But it had become clear that Congress and 
the people felt a need for firmer leadership. 

The traditional lack of leadership is 
partly the fault of the system, rather than 
of the Commissioners themselves. These 
men-in spite of their tremendous responsi- 
bilities-are not highly trained civil serv- 
ants who have devoted a lifetime to an 
exacting career. They are rarely experts in 
the specialized field of broadcasting. They 
are simply political appointees who may or 
may not be reappointed. Their pay-$20,- 
000 a year-does not match the responsi- 
bility of their jobs. 

The Commissioners are frequently sub- 
jected to Congressional pressure. Many 
Congressmen hold and have held interests 
in broadcast stations. This pressure, how- 
ever subtle, has done little to increase the 
Commission's feeling of independence. Un- 
der the circumstances, it is not unusual that 
the FCC's first goal frequently seems 
to be keeping out of trouble and contro- 
versy. 

Reorganization. Some people think 
that the entire concept of an unwieldy, 
slow -moving, pressure -sensitive Commis- 
sion may be out of step with the times. In 
a similar case, Congress decided it was. In 
1958, the Civil Aeronautics Administration 
-another independent regulatory agency 
like the FCC-was abolished and replaced 
with an agency headed by a single, efficient 
administrator. 

One commentator suggests that a ca- 
pable administrator might he able to lay 
down standards of honesty and program 
balance without the years of hearings and 
indecision characteristic of multi -mem- 
bered boards. Many believe policy is more 
likely to be made and enforced by a single 
man, responsible to Congress and the Presi- 
dent, than by a board of commissioners. 

Whether or not this kind of thinking 
gains much momentum depends on the ac- 
tions of the various boards-including the 
FCC-in the next few years. With an 
aroused public and a dissatisfied Congress 
watching its every move, the FCC is facing 
a showdown. What it does in the very near 
future will not only determine the course 
of the broadcast industry, but may also 
spell life or death for the FCC itself. -30 
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Special -tubes for special uses 

help boost the hi in today's fi 

V OW THAT transistors and other semi - 

1I conductors have become the glamour 
girls of electronics, engineers in many fields 

treat the vacuum tube like a movie queen 
of the twenties-worthy of respect, but not 
much interest. Ln the hi-fi world, though, 
tubes are as important as ever-and with 

good reason. Over the past few years, new 

and better tubes have performed the 
double-barreled job of boosting the high in 

the fi, and at the same time reducing cir- 
cuitry, cost, and size. 

Hi-fi tubes fall generally into three cate- 
gories : voltage amplifier tubes, power out- 
put tubes, and rectifiers. Voltage amplifier 
tubes in preamplifiers and amplifiers boost 
small input signals enough to drive power 
amplifiers to their rated output. Power out- 
put tubes take on the job of pushing and 
pulling heavy currents through an output 
transformer to supply signals to a loud- 
speaker. Rectifiers have the simple but im- 
portant function of converting a.c. from the 
power line into pulsating d.c. . 

Voltage Amplifiers. Perhaps the most 
popular of all voltage amplifiers is the 
ubiquitous 12AX7, a high -gain dual triode 
of small dimensions but big performance. 
Although the 12AX7 was originally de- 
signed for non -hi-fi purposes, its heyday 
really began after the introduction of the 
early G. E. and Pickering phonograph car- 
tridges, the first widely accepted hi-fi pick- 
ups. The low outputs of these cartridges 
made necessary an earlier stage of ampli- 
fication ("preamplification"). 

The tube used as a preamplifier had to 

have low hum and noise, since even a 

minute amount of extraneous noise would 
be magnified by the many following stages 
of amplification. The 12AX7 filled the bill 
satisfactorily and soon made a secure niche 
for itself in preamp circuits, along with its 
lower -gain counterpart, the 12AU7, and, to 
some extent, the middle-of-the-road 12AT7. 

Oyer in Europe, though, Philips of the 
Netherlands (a company roughly compar- 
able to the giant electronics companies in 
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this country) decided that the 12AX7 was 
one lily that could stand some gilding, and 
set about designing an improved version in 
the early 1950's. Eventually imported here 
by Amperex and Mullard, Philips' new 
12AX7, known in Europe as the ECC83, was 
one of the first tubes designed specifically 
for hi-fi. 

Employing a coil heater to reduce hum, a 
double-tongue mica spacer to reduce mi- 
crophonics, and carefully controlled cath- 
ode materials, the ECC83 was quickly 
chosen by many hi-fi manufacturers in 
preference to the 12AX7. And it has re- 
mained a fixture in its multiple roles of 
preamplifier, tone control, first -stage volt- 
age amplifier, and phase inverter. A tube 
of similar premium quality, the 7025, is cur- 
rently manufactured in this country. 

Over the past two years, the ECC83's 
popularity in preamps and power amplifiers 
has been contested a bit by a miniature 
pentode that goes under three different des- 
ignations: the EF86 (Philips), the Z729 
(Genalex-the General Electric Co. of Eng- 
land), and the American 6267. This tube 
features very high gain with extremely low 
noise and distortion. It has become widely 
used in preamp circuitry as well as in the 
first stage of power amplifiers, and it is 
frequently employed in tape recorder input 
stages. 

Hi-fi circuits have also made room for hy- 
brids like triode -pentodes. Although they 
are a little too noisy for use in preamp cir- 
cuits, triode -pentodes are often employed 
as voltage amplifiers and phase splitters in 
power amplifiers. Such tubes as the 6BA8-A 
and the 6AN8 used in the popular Dynakit 
circuit (both originally video tubes) have 
been challenged recently by the 7199, a 
tube designed by RCA specifically for hi-fi 
circuitry. 

Power Output Tubes. New power out- 
put tubes, along with new output trans- 
formers, have quietly revolutionized audio 
circuitry. Due in large measure to tubes 
like the Mullard-Amperex EL34/6CA7, the 
Tung -Sol 6550, and the Genalex KT88, the 
audiophile now can choose from a wide 
variety of high -power, high-performance 
amplifiers. To understand how power out- 
put tubes have affected amplifier design, 
let's take a look at the amplifier situation 
of a few years ago. 

Back in 1954, when hi-fi was just begin- 
ning to receive public acceptance, choosing 
an amplifier from the shelves of an audio 

Two of today's best voltage 
amplifiers are the ECC83 
and the EF86. The 7189 and 
the EL84 are tubes used in 
medium -power output stages. 

store was a far from routine experience. 
Almost every store selling hi-fi equipment 
was the scene of fairly heated arguments 
over the merits of amplifiers in general, and 
triode, tetrode, and pentode output tubes 
in particular. It was pretty hard to buy 
any amplifier without having to defend 
your choice. 

All -triode amplifiers had long been noted 
for their very clean sound (the Brook 
amplifier with 2A3's fn the output stage was 
one good example). But they were usually 
complicated, expensive, low -powered (7-15 
watts on the average) , and, more often 
than not, lacked the advantages of inverse 
feedback. Amplifiers using beam power 
tubes produced more power (18-25 watts on 
the average) but they naturally fell victim 
to the increased distortion of the tetrode. 

The popular Williamson circuit partially 
solved the problem by connecting tetrodes 
as triodes. It used Genalex KT66's, beam - 
power tubes capable of about 30 watts out- 
put. In Williamson's circuit, connected as 
triodes, they produced about 15 watts at ex- 
tremely low distortion. 

If the choice seems a bit confusing now, 
it was even more so at the time. It was up 
to the audiophile of 1954 to decide between 
all -triode amplifiers with 2A3's or 6B4's, 
"Williamsons" with KT66's, 807's, or 5881's, 
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and units using tetrodes such as 6V6's or 
6L6's. And if he wanted anything approach- 
ing today's 50 -watt amplifiers, he had to 
dig deep into his wallet. 

The situation improved somewhat with 
the introduction of the "Ultra -Linear" or 
distributed -load circuit. Using new trans- 
formers with special primary taps con- 
nected to the output tube screens, the Ul- 
tra -Linear circuit allowed tubes like the 
KT66 to produce from 30 to 50 watts at low 
distortion. Then tube designers went to 
work in earnest and carne up with today's 
EL34, 6550, and KT88-tubes designed to 
take fuller advantage of any circuit. 

Drive Requirements. The most obvious 
feature of today's output tubes is their 
ability to produce far more power than 
their former counterparts. The extra power 
is more than welcome for driving low -effi- 

ciency speaker systems. Just as important, 
though, is the fact that the new tubes pro- 
duce their rated power with small driving 
voltages. This has often enabled ampli- 
fier designers to dispose of a stage of volt- 
age amplification, with many attendant 
benef its. 

The simpler circuitry allows better con- 
trol of phase distortion, easier application 
of feedback, and simpler, more economical 
construction. The last of these advantages 

_ 

Widely used high -power output tubes 
include the KT66, the KT88, the 
EL34/6CA7, and the improved 6L6GC. 

has been a tremendous dividend for the kit - 
builder, who can now build even a dual 
stereo amplifier in less time than it once 
took to complete a medium -power Wil- 
liamson circuit, and do it at much less cost 
per watt. 

The EL34, used in such amplifiers as the 
Dynakit Mark II and the EICO HF-60, is a 
good example of what the new tubes offer 
-increased output, higher transconduct- 
ance and lower drive requirements. Its 
smaller brother, the EL84 (see cutaway 
drawing on page 49), also has some marked 
advantages over its old counterpart, the 
6V6; it offers almost three times more 
transconductance and thus demands con- 
siderably less drive voltage. Both the EL34 
and the EL84 use a gold-plated grid and 
special grid radiating fins for low primary 
grid emission. This permits use of a larger 
grid resistor and, therefore, results in high- 
er gain from the driver. 

One of the newest of the high -power 
tubes, the KT88, will actually deliver 27 
watts in triode -connected class A service 
and up to 100 watts in Ultra -Linear opera- 
tion. It is used in such amplifiers as the 

(Coptiinued on page 116) 
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a. and 2 
Meter 
Transmitter 

Globe "Hi -Bander" delivers 
60 watts c.w., 50 watts 'phone 

WITH both the six- and two -meter 
bands now open to hams, a single 

transmitter for these bands is bound to be 
a popular unit. The "Hi -Bander" VHF -62 
puts out 60 watts c.w. or 50 watts 'phone 
on either band. Made by Globe Electronics, Inc., of Council Bluffs, Iowa, this 
versatile rig comes in kit form for $119.95 or completely wired for $149.95. 

Circuit Features. Considering its power and complex circuitry, the trans- 
mitter is quite compact, measuring only 8" x 8" x 14". An array of front panel 
switching and tuning controls makes each of the four r.f. stages readily accessible 
for tuneup. The link -coupled 6146 final operates straight -through on both six and 
two meters. 

On the six -meter band, a crystal operating slightly above 8 mc. is tripled by a 
5763 oscillator to a little over 25 mc. This is followed by a 5763 doubler and a 
5763 buffer driving the 6146 final in the 50-mc. band. On two meters, another 
8-mc. crystal is tripled to about 24 mc. by the oscillator. But the second 5763 
operates as a tripler and the third as a doubler, driving the final in the 144-mc. 
region. In the audio section, a pentode -triode 6U8 drives a 61,6. modulator and 
provides adequate gain for quality crystal mikes. 

You'll find a big, burly power transformer in the power supply that will stand 
up under plenty of loñg rag -chew stints. If you want to use an external power 
supply for mobile work, you'll find the accessory power socket convenient. This 
socket can also be used for powering VFO's or other low -drain devices. 

Two coax r.f. output jacks are provided, one for six meters and one for two 
meters. The dual output is a blessing if you use separate antennas. But with all - 
band antennas, you'll have to switch the antenna from jack to jack. 

Comment. The wiring is straightforward. As you might expect, a lot of coils 
are necessary for a rig that multiplies from 8 to 144 mc., but adequate room is 
provided for all components. To compensate for the relatively complex r.f. 
section, the audio circuitry features printed coupling networks. These handy 
"packaged" units include not only the coupling capacitor and plate and grid 
resistors, but the screen -dropping resistor and bypass capacitor as well. 

The Globe "Hi -Bander" has that chock -full -of -power look. And plenty of power 
the VHF -62 has-more than enough to make a big sound on six and two meters, 
or to drive a high -power linear amplifier. 30 
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By FRED B. MAYNARD 

Tra nsistorized 
DC -to -AC Converter 
.. powers 117 -volt a.c. appliances in your car 

SPRING IS HERE and you'll soon be using your car for camping and hunting 
trips. Wouldn't it be handy to be able to use your electric shaver or short-wave 

set on these trips? Here's a compact transistorized converter that will allow you 
to do just that. It plugs right into your car's cigarette -lighter receptacle and 
provides 117 volts a.c. at enough power to operate many small electrical units. 

Also a valuable gadget for traveling sales people, the transistorized converter 
will operate a low -power office dictating machine, allowing the user to do some 
of his paper work on the run. It will even power a small soldering iron, in case 
emergency repairs are called for. 

The 'converter operates from a 12 -volt automobile electrical system with an 
efficiency of about 75%. It puts out nearly 117 volts at approximately 60 cps 
when powering a 40 -watt load. And although it costs about $35 - nearly as much 
as a ready-made unit - - you'll find that it drains much less from your battery 
than commercially available vibrator converters. Then, too, there is no vibrator 
to replace. 

Construction is relatively simple when you follow the pictorial diagram. The 
unit is built in a 4" x 5" x 6" aluminum box which also serves as a heat sink for 
the transistors. Use the transistor mounting kit specified in the parts list to 
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assure good heat transfer from the transis- 
tors to the box. Mount L1 away from the 
other components since it gets very hot dur- 
ing operation. 

The cigarette -lighter plug (P1) is con- 
nected to the converter with rubber -insu- 
lated lamp -cord. Pass this lead through a 
grommet on the transistor side of the box. 

To raise the converter's output voltage to 
117 volts, transformer T1 must have its 
24 -volt center -tapped winding rewound for 
20 volts. This is accomplished easily without 
disturbing the original transformer wind- 
ings by placing two 16 -turn voltage -bucking 
windings side -by -side over the original 
windings as shown on the pictorial detail at 
right. Use about 10'/2 feet of No. 20 Form- 
var wire for each 16 turns. The direction of 
the windings is not important as long as 
both are wound the same way. Be careful 
not to scrape the Formvar insulation from 
the wire when passing it between the frame 
and the original windings. Tape the com- 
pleted windings in place with plastic tape. 

s.r=`._._' _. 

PR!MARY 
LEADS 

2 sL 
'c 

T. 
TO 0 

To 0 
Transformer TI needs two additional 
windings to raise converter's output volt- 
age. Secure windings with plastic tape. 

Now the new windings must be connected 
to the 24 -volt center -tapped winding so that 
the voltages buck. This is a trial -and -error 
process. First solder one lead from either 
end of the 24 -volt winding to either one of 

Mounf LI and TI away 
from each other since both run hot. 

Plate shown under transistor Q2 is part of mounting kit. 
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Check the polarity 
at car's cigarette - 
lighter socket be- 
fore wiring plug. 
Choke LI is second- 
ary of 117 -volt fil- 
ament transformer. 

R2 
1001i 

20 5. 

FI 

S 

P 

PARTSLIST LI,L ............................. 

C1 -1-p1., 400 -volt paper capacitor 
Fl-S-amp., 250 -volt fuse (Littleluse 3AG or 

equivalent) 
F2 -3/4 -amp., 250 -volt fuse (Littletuse 3AG or 

equivalent) 
LI-6.3-volt, 1.2 -amp. secondary of filament 

transformer (Stancor P6134 or equivalent - 
117 -volt primary not used) 

PI-Cigarette-lighter plug 
PLI-NE-51 neon lamp 
Ql, Q2 -2N176 power transistor 
RI, R2 -100 -ohm, 20 -watt wire -wound resistor 
R3, R4 -15 -ohm, 2 -watt resistor 
SI-S.p.s.t. toggle switch 
S01-Standard a.c. receptacle 
TI-Filament transformer; 117 -volt primary; 24 - 

volt, 2 -amp. CT secondary (UTC FT -10 or 
equivalent) 

2-Power transistor mounting kits (Motorola 
MK -20 or equivalent) 

1-Pilot light assembly (Dialco 931 or equivalent) 
1-4" x 5" x 6" aluminum box (Bud C1J2107A or 

equivalent) 
101111111111111.11111111111111111111111111 11111111111111111,1,11111111111.1115 

Transistors Q1 and Q2 use box as 

heat sink. Power transistor mount- 
ing kits are necessary to isolate 
QI and Q2 electrically from box. 

Xá 

J 

T 

L( 

PR. 
NOT USEO) 

0404 
GRN GRN F2 

A.C. OUTPUT 
RECEPTACLE 

the outside leads (1 or 4) of the 16 -turn 
windings. Solder the lead from the other 
end of the 24 -volt winding to the remaining 
outside lead (1 or 4). Then apply 117 volts 
a.c. to the primary of the modified trans- 
former, and measure the voltage across the 
two inside leads (2 and 3) of the new wind- 
ings. If this voltage is lower than the volt- 
age across leads 1 and 4, the trial has been 
a success, and you simply connect leads 2 

and 3 to the transistor collectors as shown 
on the schematic. If the voltage across leads 
2 and 3 is higher than that across leads 1 

and 4, just reverse the connections from the 
original 24 -volt winding to leads 1 and 4. 

Repeat the measurements to double-check. 
To operate the converter, switch Si off 

and insert Pl in the automobile cigarette - 
lighter socket. Plug in the appliance at 
SO/. Up to 40 watts can be drained at 
normal house -supply voltage; appliances 
drawing between 40 and 50 watts will re- 

gl,,,,,llagnig,uinInn, ,,,,,,,,,,,,,,,,,e.,,nonnnnin,,,,,einlminninniningliiin, Innu,onnnin,,mninninnininnilininnin,,,ie 

HOW IT WORKS 
Transistors Ql and Q2 operate as a nttdlivibrator 

oscillator generating square waves at a frequency 
close to 60 cps. The generated square waves are 
stepped up in voltage by transformer TI to about 117 

volts. Hash filter L1 -C1 clips high -voltage spikes 
from output of TI. Receptacle SO/ connects to output 
of "hash filter. Presence of output voltage at SOl is 

indicated by pilot tamp assembly PL/. 
..non n 1 1.11111111,1,11111111111 111111111,111iiiii11MoimIIII1111111111111111111111111111111111111,111111111111111111111111111111111 ,a. 

duce the output potential to about 100 
volts. 

Now switch on Si to apply the 12 volts 
to the con erter. Operation will be instan- 
taneous. One word of caution, however : 
always keep an appliance plugged into SO/ 
when the converter is in operation. This 
will keep the output voltage don and 
prevent damage to the converter. 3p- 
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INSIDE 
the 

Hi -Fi 
Tape 

Recor er 
Tape Transport Mechanisms 

By JOSEPH MARSHALL 

THE MECHANICÁL PROBLEMS in de- 
signing a tape deck are easily defined. 

We must have a mechanism that (1) pulls 
the tape past the heads at a constant speed, 
(2) winds the tape onto a take-up reel after 
it passes the heads, and (3) rewinds (and 
sometime winds) the tape rapidly after 
record or playback. 

As is usual in the hi-fi field, however, 
solving these problems satisfactorily and 
economically isn't as easy as it might seem 
at first thought, and it has taken brilliant 
engineering to produce good tape recorders 
at a price most people can afford to pay. 

Moving the Tape. Simply having the 
take-up reel pull the tape past the head 
would be an obvious way to move the tape. 
This method, however, would not work well 
because one revolution of a nearly empty 
reel would move the tape much more slowly 
than one revolution of a nearly full reel. It 
might be possible to devise a drive system 
that would revolve the take-up reel pro- 
gressively slower as the tape piled up on it, 

but it would be very difficult for such a 
system to maintain a constant tape speed. 

The universally accepted solution is to 
move the tape by pinching it between two 
rollers. A rubber pressure roller holds the 
tape firmly against a motor -driven revolv- 
ing shaft, or capstan, and the tape moves at 
a constant speed. This is called "capstan 
drive." 

After the tape passes the tape head, it has 
to be wound onto the take-up reel. The 
problem here is that the reel should turn 
fast when it is empty and more slowly as it 
begins to fill up. This can be arranged by 
driving the take-up reel with a slipping 
mechanism. 

When the capstan delivers tape to an 
empty reel-at a speed of 71/2 inches per 
second, let us say-an entire revolution may 
be necessary to take up this 71/ inches of 
tape. But as the reel begins to fill up, each 
complete revolution will take up more than 
71/ inches of tape. The capstan, however, 
still delivers tape at the rate of only 7% 
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inches per second, and the tape begins to 
exert a greater pull on the take-up spool. 

As the load increases, the drive begins to 
slip and full power is not communicated to 
the take-up reel. As a result, the take-up 
reel will turn at a steadily decreasing speed 
as it fills up, but it will always provide 
enough tension to take up the tape de- 
livered by the capstan drive. 

Shifting our attention to the tape supply 
system, we encounter the problem of main- 
taining constant tension on the tape as it is 

Fig. 1. Basic elements of a 

tape transport system are the 
capstan drive, tape fake -up 
reel, and the tape supply reel. 

fed to the capstan. The tape must provide 
a constant load to the capstan. Most tape 
recorder designers handle this problem by 
using a slipping drive on the supply reel to 
provide tape tension. 

By combining these three mechanical ele- 
ments, we end up with a tape transport sys- 
tem like that shown in Fig. 1. There are 
three different forces in action: (1) the 
capstan drive pulling the tape past the 
heads, (2) the take-up reel winding up the 
tape as it comes from the capstan, and (3) 

° SUPPLY REEROTATTON ROTATION 

O E T 
AINSL RCONSTAN1 TENSION 

ON "TAPE 

MAGNETIC 
.RESSUFE HEAD 

ROLLER 

L=J - TAPE TRAVE_~. 

TAKE-UP 
° REEL 

CAPSTAN 
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capstan, with the flywheel mounted directly 
on the shaft. Because there is no linkage of FLYWHEEL !', 
any kind between motor and capstan, the 

oe,g 
possibility of slippage, belt stretching, flat 
spots on idlers, etc., is minimized. 

In the rim -drive system of Fig. 2(B), the 
flywheel is mounted on the capstan shaft 9 

and is driven by a pulley on the motor shaft. 
Usually the flywheel has a rubber tire on 

its rim and the motor pulley is metal, 
but occasionally this arrangement is 

,CAPSTAN reversed, with a rubber motor pulley 
driving a metal flywheel. 

Idler drives interpose an idler wheel 
between the motor and the capstan 
flywheel, as diagramed in Fig. 2(C). 
The idler is usually mounted on a 

the supply reel feeding the tape to the cap- 
stan under constant tension. 

As in disc recording, it is essential to 
maintain as constant á speed as possible, 
and ways of achieving speed regulation are 
generally similar to those used in record 
players. Speed regulation begins with the 
motor, and, other factors being equal, hys- 
teresis motors are preferable to four -pole 
motors because their speed is independent 
of line -voltage fluctuations. Usually, a 
heavy flywheel in the drive system smooths 
out any remaining speed variations. 

Capstan -Drive Systems. Capstan 
drives can be divided into four general cate- 
gories: direct drive, rim drive, idler drive, 
and belt drive (see Fig. 2).' 

In the direct -drive system shown in Fig. 
2(A), the motor shaft itself serves as the 

FLYWHEEL 

MOTOR 
PULLEY CAPSTAN, 

ROUND RUBBER BELT. 
FLYWHEEL 

(D)m 

CAPSTAN 
Fig, 2. Various types of capstan 
drive systems are direct drive (A), 
rim drive (B), idler wheel drive 
(C), round rubber belt drive (D), 

and flat composition belt drive (E). 

Diagrams adapted from "Tape Recorder Manual, 
Vol. 3," copyright 1959 by Howard W. Sams 
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TAKE-UP REEL TURNTABLE 

TAKE-UP REEL PULLEY, 

CLUTCH TENSION SPRING--= 

_ 
me 

I. ' ' 'CLUTCH ADJUSTMENT NUT 

Fig. 4. Slipping -belt 
method for achies.- 
ing a slipping drive. 

moveable plate and is held by a 
spring against the motor pulley and 
the capstan flywheel. 

In belt drive, the motor shaft is 
coupled to the capstan by means of 
a continuous belt. To maintain con- 
stant tension, the belt may be elastic 
as in Fig. 2(D), or it may be a com- 
position belt under tension by a 
roller as in Fig. 2(E). 

Slipping Drives. Both the supply 
and take-up reels require slipping 
drives. There are two commonly 
used mechanical slipping drives: 
the clutch type, and the belt type. 
The slipping -clutch type is illustrated 
Fig. 3. Here, the take-up reel turntable 
rests on the take-up pulley, and there is a 
felt disc between them which communi- 
cates the torque from the pulley to the 
turntable. The felt clutch provides direct 
drive from the pulley to the turntable as 
long as the load does not exceed a certain 
limit. But when this limit is reached, it 
will begin to slip and then the take-up turn- 
table will receive only part of the torque 
and will turn more slowly. Adjustment of 
the point at which the felt disc begins to 
slip is made by tightening the nut at the 
bottom of the assembly. 

The slipping -belt linkage is illustrated in 
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Fig. 3. Slippinc -clutch 
drive systerr. The amount 
of slipping is determined 
by tightenirg or loosening 
the clutch adjustment nut. 

TAKE-UP'TURNTABL 
o 

.. 

". 
MOTOR 

Y m 
, : ` RÓLL9i 

,. 

I. ̀ 1 /` t01 
in 

Moral 

LIDLER 
WHEEL - 

ELT 

M19e 

9 

FPOLISHED PULLEY 

Fig. 4. In this case, the take-up reel turn- 
table is securely fastened to a pulley which 
has a highly polished surface. When the 
load on the take-up reel increases beyond 
a certain point, the belt begins to slip on 
the pulley, reducing the speed of the take- 
up turntable. An adjustable tension roller 
maintains the correct tension on the belt. 
Back -tension on the supply reel is supplied 
by similar slipping -clutch or slipping -belt 
systems. 

Another way of providing a s ipping drive 
is to use separate motors for the supply and 
take-up drives. Tuffs system is arranged so 
that the supply reel tends to revolve con it- 

(Continued on page 112) 
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ig:SUMMERTIME TRANSISTORIZED-PROJECTr, by LOUá' GARNER:º. ° 
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YOU CAN USE a power megaphone at many outdoor 
events. It's handy when boating, for example, or for 

calling the gang to chow at picnics and beach parties. 
And it's just the ticket for announcing umpires' decisions 
and scores at outdoor games or for gathering in lost souls 
who have wandered off in the woods. 

The low-cost unit shown here can be built for under $15. 
Its megaphone -like housing consists of two plastic flower 
pots bolted together. Choose pots so that the top of the 
smaller rear unit fits within the bottom of the pot in front; 
the larger pot must be big enough to accommodate the 
speaker used. 

Construction. Mount the microphone cartridge (Mic.) 
and press -to -talk switch Si in the smaller pot. All other 
components-the single -stage transistor amplifier, loud- 

speaker, and batteries-are 
mounted in the larger pot. Any 
standard carbon microphone car- 
tridge will do, but it's best to 
choose a sensitive unit. The au- 
thor's megaphone uses a mike 
picked up at a local surplus store 
for about three dollars. If you 
prefer a standard commercial 
unit, obtain a Shure Type R10 
cartridge. 

Use plastic foam rings or wash- 
ers to bolt the microphone to the bottom of the smaller 
pot. After mounting the switch and the rear -handle 
mounting stud, stuff the smaller pot with plastic foam or 
similar material to cut down acoustic feedback and rattle. 
Run the microphone and switch leads through the hole 
in the bottom of the larger pot. 

Choose a quality loudspeaker with as heavy a magnet 
as you can afford, and attach it to a circular piece of per- 
forated Masonite with plastic foam rings or washers. Cut 
the Masonite to fit the larger flower pot; the holes in the 
Masonite should be large enough to serve as sound ports. 
Transistor Q1 and bias resistor RI are mounted on a small 
aluminum chassis attached to the rear of the speaker; 
machine screws secure the battery holders to the rear of 
the larger flower pot. 

Two different microphone connections are possible, 
depending on the individual characteristics of the car- 
tridge. In either case, one microphone lead connects to the 
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transistor's base electrode and the other to either the 
-3- or -6 -volt battery terminal as shown on the sche- 
matic. Try both, and use the connection delivering maxi- 
mum output at minimum distortion. If you decide upon 
-3 volts, be sure to disconnect the lead between the 
microphone and the -6 -volt terminal. 

Operation. With wiring completed and checked, install 
the batteries, being certain to use fresh ones (a high - 
resistance cell can cut power output drastically). Take 
care to observe polarities: positive terminals on the 
battery holders can be identified with dabs of red finger- 
nail polish. 

Hold the microphone close to your mouth, pointing the 
unit in the direction you wish to project your voice. De- 
press the push button and speak in a slightly -louder -than - 
normal voice. Release the button to turn the unit off. 

4 . 
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HOW IT WORKS 
The megaphone is a single -stage 

common -emitter amplifier using a 
p -n -p poker transistor. Audio input 
is supplied by the carbon micro- 
phone: the PM loudspeaker serving 
as a collector load is coupled directly 
to the transistor. Resistor RI 
stabilizes base bias; power is sup- 
plied by a 6 -volt battery. The 
microphone is connected to either 
the -3- or -6 -volt battery ter- 
rrinal. depending on the sensitivity 
of the mike used. 

PARTS LIST 
B1 -6 -volt battery (Four Burgess 

#2 cells in series) 
Q1 -2N255 transistor (CBS) 
RI -12 -ohm, 1/2 -watt carbon re- 

sistor 
Sl-S.p.s.t. momentary -contact 

push-button switch 
Mic.-Carbon microphone car- 

tridge (see text) 
2-Plastic flower pots (see text) 
1-Small aluminum chassis (see 

text) 
Spkr.-PM loudspeaker (see text) 
Misc. perforated Masonite, han- 

dle, battery holders, terminal 
strip, etc. 
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°'-SUMMERTIoNI`E' TRANSISTORIZEp.P.RO.JEGT by.:LOU GARNER 

CHANCES ARE you'll find dozens of uses for a two - 
station intercommunication system at your summer 

vacation spot. An intercom could he installed between the 
main lodge and the boathouse at a fishing camp, for ex- 
ample. At a hunting camp, it might provide communi- 
cation between the lodge and the dog kennels. Or, in a 
simpler setup, it could he installed between any two 
cabins or tents. 

Lack of a power line often restricts use of electronic 
equipment. But the intercom described here has no such 
limitations. Because it's fully transistorized, the unit 
needs only standard flashlight cells to operate. 

The complete system consists of two stations con- 
nected together with two -conductor "zip -type" line cord. 
The remote station is simply a small PM loudspeaker 
mounted in a metal or wooden baffle. The master station 

contains a similar loudspeaker, plus the system's amplifier, 
power supply, and operating controls. 

Construction. Assemble the master unit in a small 
wall -type loudspeaker baffle equipped with button -type 
"bumper" feet. The PM loudspeaker and pair of dual - 
battery holders are attached to the baffle with machine 
screws and nuts. 

Assemble the transistorized amplifier on a small "chas- 
sis" made up of aluminum and perforated Masonite. An 
all -aluminum chassis can be used if the transistor cases 
are insulated with mica washers. Chassis size, circuit 
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layout, and wiring are not critical, but care must be taken 
to observe all d.c. polarities. The model uses Lafayette 
SP -147 transistors, low-cost equivalents of the CBS 2N255 
specified in the parts list on the next page. 

Once assembled and checked, the amplifier chassis can 
be attached to the baffle with long sheet -metal screws. 
an out a piece of the baffle's side wall to permit access 
to on -off switch S2 and talk -listen switch Si. 

For connection to the remote station, dual outlets are 
provided-a conventional two -terminal screw -type strip, 
and a two -conductor jack (J1). These dual outlets are 
hooked up in parallel and permit use of the master station 
in both permanent and temporary installations. For tem- 
porary setups, the line from the remote station can be 
terminated in a plug matching the master station's jack. 

Operation. After the wiring has been completed and 
checked for errors, install the four flashlight cells. You 
can use dabs of red fingernail polish to identify battery 

HOW IT WORKS 
The intercom is a two -stage resist- 

ance -coupled amplifier using p -n -p 
power transistors in the common - 
emitter arrangement. When Si is in 
its "talk's position, the master unit's 
built-in speaker serves as a micro- 
phone, with the amplifier driving 
the external remote speaker. Turn- 
ing Si to "listen" reverses the 
speaker roles. 

In operation, the input signal ob- 
tained from the speaker serving as 
a micropione is applied to Q1; base 
bias for Q1 is supplied by voltage 
divider R1 -R2. Transistor Ql's am- 
plified output signal appears across 
its collector load, R3. and is cou- 
pled through d.c. blocking capacitor 
C2 to Q2's base. Second -stage base 
bias is supplied by voltage -divider 
R4 -R5. The second speaker serves 
as Q2's collector load. Operating 
power is obtained from a 6 -volt bat- 
tery made up of four flashlight cells 
connected in series and controlled 
by s.p.s.t. switch S2. 
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polarity in the holders. Connect the remote station with a 
length of line cord. 

Next, turn R2 and Rll full on. Turn the unit on by clos- 
ing S2, and turn Si to its "listen" position. Have a friend 
talk into the remote station speaker while you adjust R2 
and R4 for maximum sensitivity and power output, re- 
spectively. Once these adjustments have been made, R2 
and R4 can be left untouched unless one or both transis- 
tors are replaced. 

In normal use, S1 is left in its "listen" position. This 
enables the person at the remote unit to answer without 
having to operate a switch or control. 

You'll find that this simplified circuit has less sensi- 
tivity and power than most commercial intercoms. But 
the unit's performance will be satisfactory as long as 
background noise levels are not high. 

SPKR 2 
(REMOTE) 

*SWITCH SHOWN IN 
NEUTRAL POSITION 
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PARTS LIST 
B1 -6 -volt battery (lour Burgess 

#2 cells in series) 
C1-500-111., 1.5 -volt electrolytic 

capacitor 
C2-l0-µf., 15 -volt electrolytic 

capacitor 
11-RCA-type phono jack 
Q1, Q2 -2N255 transistor (CBS 

or equivalent) 
Rl, R3 -22 -ohm, 1 -watt resistor 
R2 -1000 -ohm wire -wound po- 

tentiometer 
R4 -500 -ohm wire -wound poten- 

tiometer 
Sl-4-p.d.t. spring -return lever 

switch (Lafayette SW -68 or 
equivalent) 

S2-S.p.s.t. switch 
TSI-Two - terminal screw - type 

terminal strip 
Spkr. I, Spkr. 2-5" PM loud- 

speaker, 3-4 ohm voice coil 
I-Wall-type speaker baffle 
1-Desk-type speaker baffle 
I-Aluminum chassis (see text) 
Misc. dual -cell battery holders, 

terminal strip, bumper tacks, 
wire, etc. 
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SUMMERTIME TRANSISTORIZED PROJECT by LOU GARNER 

ASIMPLE engine breakdown or flat tire can turn from 
a minor inconvenience to a major tragedy if it occurs 

at night on an unlit highway. The parked car, even if 
driven off the highway onto the road's shoulder, can be- 
come a deadly target for other motorists. 

Such danger can be minimized with this easily assem- 
bled safety flasher. Plugged into your car's cigarette - 
lighter receptacle, the device supplies a rapidly flashing 
bright -red light to warn approaching motorists. What's 
more, the unit's transistorized circuit requires so little 
current that the instrument can be left operating for 
hours-even overnight-without excessively draining your 
car's battery. 

Construction. The circuitry is assembled on a small 
aluminum chassis which is in turn mounted inside an 

D 

aluminum Minibox. The chassis can be made from a dis- 
carded cookie sheet: simply cut out a small piece using a 
pair of tin snips or a hacksaw, then bend it to shape in a 
vise. 

Take special care to observe all d.c. polarities when 
wiring. This applies not only to electrolytic capacitors 
Cl and C2, but also to plug Pl. Most American -made 
automobiles manufactured since 1955 have a negative 
ground, but you'd best check your car battery to deter- 
mine whet her its positive or negative terminal is grounded 
to the car frame. Wire P accordingly. 

Machine screws hold transistor QI in place, with base 
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PARTS LIST 
Cl, C2-100-111., 15 -volt electro- 

lytic capacitor 
P1-Cigarette-lighter plug and 

cord (Mallory R675) 
PLI-12-volt clearance -light as- 

sembly (Pathfinder 666P) 
Q1 -2N554 or 2N307 transistor 
Q2-CK722 transistor 
R1-3300 ohms 
R2-15,000 ohms 
R3-470 ohms 
R4-120 ohms 
1-4" x 21/4" x 21/4" Minibox 
1-Small aluminum chassis (see 

text) 
Misc. large suction cup, terminal 

strip, etc. 

PLI 

all re- 
sistors 

1/y watt 

HOW IT WORKS 
The flasher is a collector -coupled 

multivibrator with a low repetition 
rate. In operation, transistor Q1 
conducts, supplying a signal which 
"cuts off" transistor Q2. After a 
period determined by the time 
constant of R2 -Cl, transistor Q2 
starts conducting, cutting off the 
first unit. After a period deter- 
mined by the time constant of 
R1 -C2, Q1 repeats its cycle. 

Current drawn by transistor Q1 
lights 12 -volt bulb PL1 which 
serves as Q1's collector load. Since 
the heavy current flow is in rela- 
tively short pulses, the average cur- 
rent drain is quite low, assuring 
minimum drain on the car's battery. 
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and emitter connections made with small clips. The 
smaller transistor, Q2, is soldered directly to the terminal 
strip which acts as a tie -point. Use care when installing 
Q2 to avoid overheating. In soldering, grasp each lead 
with a pair of long -nose pliers between the point being 
soldered and the body of the transistor itself. The pliers 
serve as a heat -sink to conduct heat away from the 
transistor. 

Operation. To use the completed unit, uncoil the power 
cord and attach the flasher to your car's body (a large 
suction cup on the bottom will hold the flasher on the 

car's top, hood, or rear deck) . Remove the car's cigarette 
lighter and insert the flasher's power plug (Pi) in its 
place. 

If the flasher doesn't operate immediately, unplug it, 
wait a few seconds, then plug it in again. 
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PROJ.ECT by LOU GARNER 

HERE'S a little receiver you can assemble in a single. 
evening. It is an excellent construction project for 

the hobbyist who has "graduated" from the crystal set but 
isn't quite ready to tackle a superhet. The small size of 
the completed unit makes it especially attractive: the 
entire receiver is about as big as a package of king-size 
cigarettes. 

Although the radio lacks some of the features of com- 
mercial superheterodynes, its three -stage circuit has 
amazing sensitivity. You'll find that it will pick up most 
local stations within its tuning range with the short 
external antenna specified. 

Construction. The receiver is housed in a small clear - 
plastic case. In the author's model, the case was given a 
finished appearance by applying a layer of self -adhering 
Contact plastic. But you can leave the case "as is," if you 
prefer, or finish it with a coat or two of enamel. 

Small transistor sockets are mounted on a tiny 
"L-shaped" chassis cut from a scrap piece of aluminum. 
Operating power is supplied by a 3 -volt power pack made 
up of two penlight cells in series. A standard battery 
holder is used for convenience in replacing batteries; posi- 
tive terminals are identified with dabs of red fingernail 
polish. 

Adjusting coil LI's ferrite "slug" tunes the set. But 
since the variation in coil inductance is not adequate to 
cover the entire AM broadcast band (540-1600 kc.), a 

` 4: 
511/1 
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HOW IT WORKS 
The receiver is basically a detec- 

tor followed by two stages of audio 
amplification. All stages are direct - 
coupled , through use of comple- 
mentary n -p -n and p -n -p transistors: 
the common -emitter arrangement is 

employed in all three stages. First - 
stage transistor Ql. operated with- 
out base bias, detects the into sing 
r.f. signal selected by tuned circuit 
Ll-Cl. Transistors Q2 and Q3 
amplify the signal for application 
to the magnetic earphone serving as 

Q3's collector load. Potentiometer 
R2 selects optimum operating bias 
for the output stage. 

PARTS LIST 
B1 -3 -volt battery (two Burgess 

#7 cells in series) 
CI -45-380 µµf. miniature padder 

capacitor (Allied 60H344 or 
equivalent) 

II-Subminiature jack (Telex 
IPM -02) 

LI-Ferrite antenna coil (Lafay- 
ette MS -299) 

Ql, Q3 -2N170 transistor 
Q2 -2N107 transistor 
R1 -4700 -ohm, 1/2 -watt resistor 
R2 -5000 -ohm miniature poten- 

tiometer, with switch SI (La- 
fayette VC -27) 

R3 -10D -ohm, 1/2 -watt resistor 
SI-S.p.s.t. switch (part of R2) 
1-Small aluminum chassis (see 

text) 
1-35/8" x 23/9" x l3/1á" (approx.) 

plastic box 
1-High - impedance magnetic - 

type earphone (Lafayette MS - 
260 or equivalent) 

Misc. battery holder, miniature 
knobs, alligator clip, etc. 

compression -type, 45-380 µµf. capacitor (C1) is used to 
tune Li for best coverage of stations in your area. Simply 
set Cl for optimum local -station pickup with LI in the 
middle of its range. 

Attach a 6' to 8' flexible lead to LI's green terminal to 
act as an external antenna. Solder a small alligator clip 
at the end so the lead can be clipped to a window screen 
or a longer antenna for reception of more distant stations. 

Operation. Install the battery and the transistors, 
after trimming the transistor leads to about 1/4". Extend 
the antenna lead and connect a high -impedance (at least 
2000 -ohm) magnetic earphone to output jack Ji. 

' Turn the set on and adjust R2 until you hear a slight 
hissing in the earphones. Then tune in the desired station 
by adjusting L1's slug; readjust R2 for best volume. 30 

GREEN ANT. LEAD ', CLIP 
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The Case 
of the 

Elusive Harmonic 

. I 

AYOUNG ham friend of mine arrived at my 
shack not too long ago with his hat in one 

hand, an FCC violation citation in the other, 
and a morose expression on his face. 

"How did you earn this, Bob ?" I asked, reach- 
ing for his "pink ticket." 

"I don't really know, Chuck," he replied 
weakly. "I've done everything I can think of, 
but my transmitter still spurts harmonics. That 
ticket is my third one in two months." 

"That's too bad. I've heard you on the air, 
Bob, but I never checked your harmonics. What 
have you done so far to clear them up ?" 

"Well, just about everything. First I tried 
different crystals; then, after my second cita- 
tion, I bought a good VFO and connected it up. 
Then I shielded the final, a 6146, and heavily 
bypassed all power leads. Where I could, I used 
shielded wire-" 

I interrupted him. "Are you still using the 
same tuning elements in your final? How about 
your metering?" 

"Yes, I'm using the all -band tank I started 
May, 1960 
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with and I do 'have a final plate meter......" 
"Go. on," I urged. 
"So, after working over the whole trans- 

mitter, I thought I had it whipped-but 
then comes this third ticket. I guess I 
forgot, something when I put the thing 
together." 

"I guess we'd better take. a run over to 
your 'house and have a look at the monster. 
I'll grab my frequency meter, volt -ohm- 
meter and a few pet tools, and we'll take 
off." 

"That will be fine," he said with a wide 
smile. "I hope we can fix it!" 

"We will," I replied. 

WHEN we arrived at Bob's home, he 
quickly led me to the room where he 

had installed .his station. 
"Got a diagram of the transmitter?" I 

asked. . 

"Yes, but it's not drawn too good." 
This was an understatement! 
"My goodness, you certainly have done a 

lot of ,changing. How come you didn't 
draw a new diagram incorporating each 
change?" I asked, carefully picking my 
way through the scrawl. 

Embarrassed, he quickly produced an- 
other sheet of paper, a ball point pen, and 
á ruler. We sat down at his desk, de- 
ciphered the nearly illegible mess, and came 
up with a clear diagram. Basically, there 
did not seem to be much wrong. 

With VOM in hand, we carefully checked 
all voltages. .The screen voltage on the 
final 6146 was 300 volts-somewhat too 
high. Then I connected a 75 -watt light 
bulb to the final output and asked Bob to 
show me how he tuned the rig. 

He set his VFO to 7187 kc., flipped the 
transmitter's plate switch on, and began 
dipping the final. 

"Hold it!" I said. "How about your final 
grid current-where's the meter for meas- 
uring it and your tune -operate switch?" 

"Don't use any," Bob replied. 
"Well, you must have a grid .current. 

meter if you want to tune the set properly." 
Bob. opened a drawer and produced an 

0-150 milliammeter and a s.p.d.t. switch. 
"Meter's too big," I said, "Do you have 

one with an 0-10 scale?" 
He went further into the same drawer 

and came up with an 0-15. 
"Good, we're in business. Now how about 

an r.f. choke-about 2.5 millihenries?" 
Bob tried another drawer. After rum- 

maging through it for a while, he finally 
pulled out a choke and handed it to me. I 
connected it into the finalgrid circuit tem- 
porarily, and again turned on the trans- 
mitter. -The meter needle danced up to 12 
mils! 

Immediately switching the set off, I 
turned to Bob. 

"You've been operating like this?" I 
asked in amazement. . 

"Yes, what's wrong?" he countered. 
"Wrong? Boy, you have enough drive 

here for three 6146's!" 
IIis face fell. 
"It's a wonder that 6146 is still alive," I 

said. "I'll bet.its grid is cooked good." 
"r have a spare tube," he offered. 
"Let's leave the old one in until we finish 

our tests here." 

"VOW what do we do?" Bob asked. 
"First, we install a 50,000 -ohm wire - 

wound pot. Got one?" 
Going to a converted bookcase in. the 

corner of the room, Bob pulled out a box 
labeled "Pots." He took out one marked 
"100K." 

"This too big?" 
"I'd rather have a 50K if' you can find 

one," I replied. 
A few minutes later he looked up beam- 

ing, a 50K wire -wound pot in his hand. 
I installed it .in the screen circuit of the 
6U8, turned on the set, and adjusted the 
drive for 2.5 ma. (See Fig. 1.) 

"What we should do is' install a clamp 
tube in the screen circuit of the 6146," I re- 
marked, "but we'll worry about that later." 

"I thought' of that," Bob 'said, "but I 
didn't think it was nécessaiy as long 'as the 
drive holds up." 

"We'll change the screen resistor in the 
6146 and then check the final tuning 
again." 

As Bob tuned the final and the light bulb 
indicator came up to full brilliance, I said: 
"Didn't you notice two dips as you dipped 
the final ?" 

"No," he replied, a little bewildered. 
"I think I noticed two dips; try it again," 

I told him. 
Going through the tuning procedure 

again (after checking his drive), he did no- 
tice two distinct dips. 

"Well, I'll be. . .." 
"I'm not surprised," I said. "With that 

so-called all -band tank you have in there, 
you're bound to have two dips; and Ill bet 
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the main reason for your harmonics is that 
you've been dipping on the second dip. But 
let's warm up the frequency meter and give 
it a proper check." 

While we waited for the frequency meter 
to w arm up, we talked a little. 

"This harmonic business is tricky," I 
commented. "Many factors in transmitter 
design control it. It isn't something you 
can take lightly. When we get through 
With the transmitter, we'll check your 
antenna." 

"You mean an antenna can make har- 
monics, too?" Bob asked.. 

"An antenna doesn't 'make' harmonics; 
it just radiates those that are fed to it," I 
replied. "Of course, a 'single -hand' type of 
antenna, if installed properly, is the best 
guarantee against antenna harmonic ra- 
diation. But when you use a so-called all - 
hand antenna, and úse too much grid drive 
and an improperly designed, all -band final 
tank which is tuned incorrectly, you'll have 
harmonics so strong they're liable to be 
heard in Australia! And you more than 
likely will cause a lot of TVI." 

Bob's face took on a serious look. "Gosh, 
no wonder I got three tickets." 

WHEN the meter had warmed up I 
switched it to "Absorption." In this 

position, a tuned circuit (for 7 mc.) is con- 
nected in series with a diode and an'attenu- 
ated microammeter. (See Fig. 2.) 

I turned on the transmitter and tuned it. 
Then, with the frequency meter, I checked 
for the fundamental at 7187 kc. The meter 
needle swung up to 80. This «as at the 
first dip of the final tuning capacitor. Then 
I swung the dial to the second dip and the 
meter read around 35. I plugged a 21-mc. 
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*ADDED OR CHANGED 
COMPONENTS, SEE 
TEXT 

Fig. 1. Resistors RI, R2, R5, and choke 
L2 added to circuit of typical transmitter 
eliminate parasitic oscillations; increasing 
the value of R4 reduces screen voltage to 
proper value. Final tank circuit (shaded 
area) is modified as described in text. 

Added or Changed Parts 
LI-2.5-millihenry choke 
L2 -6t/2 turns of #18 enamel wire -wound on R5 
MI -0-10 ma. meter 
RI, R2 -47 -ohm, 1/2 -watt resistor 
R3 -50,000 -ohm, 4 -watt potentiometer 
114 -20,000 -ohm, 10. -watt wire -wound resistor 
R5 -10 -ohm, I -watt carbon resistor (see L2) 
SI-S.p.d.t. switch 

coil in the frequency meter and looked for 
the third harmonic at 21.540 kc. The meter 
needle moved up to 70-indicating a terrific 
third harmonic. 

Returning to the first dip, I rechecked 
for the third harmonic-the meter read 
around 9. Then I rechecked the funda- 
mental at this dip-the meter was hack to 
80 again. 

"Bob, the harmonics generated on the 
first dip are not too bad, but with the sec- 
ond dip of your final the harmonics are 
stronger than your fundamental! This is 

(Continued on page 109) 

Fig. 2. Sensitive absorp- 
tion frequency meter uses 
I -ma. meter indicator. A 
short antenna is attached 
for field strength meas- 
urements. See article on 
"Simple R.F. Meter" in 
October 1958 issue of 
Popular Electronics 
for values of LI and Cl. 



Famed inventor Nikola Tesla liked to startle friends 
with his own brand of lightning. Build this tiny Tesla coil 
and you, too can be an electronic trickster 

° By, KENNETH RnCHARDSON. ' 

NIKOLA T) SLA, father of artificial, 
lightning, often'prodnced 48' -long light- 

ning 'bolts in his laboratory. He enjoyed 
demonstrating such pyrotechnics to unsus- 
pecting guests visiting his workshop. The 
exhibitions never failed to fill his guests 
with so múch awe that they had an instan- 
taneous urge to. make for the nearest exit 
and the safety'of the out-of-doors. 

You can reproduce Tesla's feats on a 
smaller scale-and experiment with 20,000 
volts-by building this simple Tesla coil. 
You'll amaze your friends with its eerie 
purple glow and the multitude of tricks 
you'll be able to perform. The Tesla coil 
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has practical applications, too-you can use 
'it for testing the vacuum in radio tubes, for 
'instance. 

This miniatt,ire unit costs about ten dol- 
lárs to build-even less if you have a well - 
stocked junk box. Three parts must be 
homemade: the glass -plate capacitor (C1), 
1he spark gap (SGP1), and the Tesla trans- 
former windings (LI and L2). All other 
parts are standard except the Ford spark 
coil (TI) which is available from Polk's 
Model Craft Hobbies, 314 Fifth Ave., New 
York 1, N. Y., for $5.25, prepaid. Auto 
ignition coil T2, auto radio vibrator VB1, 
and capacitor C2 can be used in place of the 
spark coil as shown on the schematic 
diagram (page 76). 

Construction. Assemble the partson a 
plywood baseboard or a kitchen cutting 
board 81/1" x 12". Attach a banana. jack to 
the baseboard in the center of the Tesla 
primary so that it can be connected to the 
Tesla secondary. Use No. 14 insulated wire 
for interconnecting wiring. 

Capacitor Cl can be made from a 4" x 5" 
piece of glass V/16" thick. Cement pieces of 
aluminum .foil to both sides of the glass, 
using either quick -drying clear lacquer or 
coil dope. The foil should be about 31/4" x 

41/4". in order to leave a margin of 3/s"' 
around the glass plate. 
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Bettmann Archive 

Spark gap SGP1 consists of two metal 
rods held in binding posts so that the dis- 
tance between the rod ends can be adjusted. 
Mount the spark gap on a 2" x 4" x 1/2" 

plastic or porcelain base. 
The Tesla transformer itself is made up 

of two windings. The primary is wound on 
a tube which is then cemented to the 
baseboard. The secondary is wound on 
another tube and is constructed so that it 
can be plugged in and out of the primary. 
This makes it possible to experiment with 
various secondary windings at will. 

For the Tesla primary, wind fifteen turns 
of No. 18 Formvar enameled copper wire on 
a plastic or Bakelite tube about 13/4" in 
diameter and 21/2" long. A cylindrical plas- 
tic jar or pill bottle can also be used. Start 
winding near the bottom end of the tube. 
Space the turns from each other by simul- 
taneously winding a string of about the 
same diameter as the wire between each 
turn. The upper eight turns should each 
be wound with a projecting twist; the 
twists should be staggered around the tube 
as shown. To keep the wire and string in 
place, paint or spray the coil with clear 
quick -drying lacquer or coil dope. 

Obtain a plastic tube or cylindrical plas- 
tic pill bottle about 3/4" in diameter and at 
least 3" in length for the Tesla secondary. 

ÉH 

Eccentric but highly imaginative 
Nikola Tesla was born in Yugo- 
slavia, studied in bo'h Prague and 
Paris. He came to the U.S. in 
1884 and found employment ,at 

photo Edison's laboratory near Orange, 
N. J. Shortly afterwards, he 
opened hís own laboratory in New 
York City. Among the first to 
find an application for alternat- 

ing current, Tesla patented the 
induction motor in 1888. Later, 
his ideas helped make the Niagara 
Falls power project possible. He 
also developed new forms of 
dynamos, transformers, induction 
coils, capacitors. a -c and incan- 
descent lamps, and other elec- 
trical devices. So striking was 
Tesla's effect on the electrical 
world that his 80th birthday in 
1936 was celebrated with forums 
and meetings throughout Europe. 

Close the tube ends with plastic discs drilled 
for banana plugs and cut to fit the tube 
snugly. Attach plug PI to the bottom disc 
and jack J1 to the top disc and cement in 
place. 

The Tesla secondary should be wound 
closely in one layer consisting of 400 to 500 
turns of No. 36 Formvar wire spaced to fit 
on 21/2" of the tube. Solder the wire ends to 
Ji and PI and cement the winding in place. 
Slip a 1"-i.d. plastic tube around L2 as 
shown in the pictorial to prevent corona 
discharge from L2's sides. 

The power supply for the unit can con- 
sist of four Na 6 dry cells in series, or a 
6 -volt "hot -shot" battery, or any 6 -volt 
storage battery. Or, instead of a battery, 
a 10- to 12 -volt transformer operating from 
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INSULATION REMOVED 
UPPER 

AT CONTACT AREA 
CAPACITOR 
CONTACT 

ALUMINUM FOIL 314" x 41/¡\ (INSULATED \ BUS BAR) 

GLASS-PLATE 
CAPACITOR 

I 

PARTS LIST 

TO SPARK 
GAP 

TERMINAL 
BP3 

GLASS 
PLATE 

x 4"x 5" 

I -ALUMINUM FOIL 31/¡x41/¡' 

LOWER CAPACITOR CONTACT 
(BARE COPPER OR BRASS 

STRIP) 

TO BP2 

BPI, BP2, BP3, BP4-Screw- or pressure -type 
binding post 

CI-Glass-plate capacitor ' 
C2-0.1-4., 1000 -volt capacitor (optional) 
Jl, 12-Banana jack 
LI, L2-Tesla transformer winding 
PI, P2-Banana plug 
SI-Knife switch 
SGP1-Spark gap 
T7-Ford (Model T) spark coil 
T2 -6 -volt auto ignition coil (optional) 
VBI-6-volt auto radio vibrator (Lafayette MS -14 

or equivalent-optional) 
1-4" x 5" x I/16" glass plate 
I-81/2" x 127 breadboard 
1 -6 -volt battery or 10-12 volt a.c. power 

supply 
Misc. plastic tubing,' Nos. 18 and 36 Formvar 

wire, No. 14 hookup wire, aluminum foil, 
alligator clip, binding posts for TI, etc. 

See text for details 

the 117 -volt a.c. line can be used-a large 
chimes transformer is ideal. The higher 
voltage is needed for a.c. operation to over- 
come T1's primary impedance. To make 
connections to T1 more easily, solder three 
binding posts to T1's terminals (1, 2, and 3) 
as shown. 

Adjustment. With the wiring completed, 
plug the Tesla secondary (L2) into jack' 
J1 as is shown on the pictorial diagram. 
May, 1960 

Wiring the unit is simple 
once ccmponents are assem- 

bled on 81/2" x 12" breadboard 
(see pictorial, opposite page). 

Detail "A" (below +he picto- 
rial) gives data on +he Tesla 

transformer primary and sec- 
ondary windings LI and L2. 

Detail "B" (left) shows how to 
constmct glass -plate capac- 

itor Cl. Wiring is point- 
to-point, using No. 14 

insulated hookup wire. 

Adjust the length of the spark gap (SGP1) 
to about 1%G" to '/s". Then connect the 
alligator clip from BP .6 to one of Li's taps. 
Be sure that the upper wire on glass -plate 
capacitor C1 is making good electrical con- 
tact; bend the wire if necessary. Open 
switch SI and connect BP1 or BP2 tó an 
a.c. or d.c. supply. 

Now close switch S1. A steady stream 
of brilliant crackling sparks should appear 
at spark coil Ti and spark gap SGP1. If 
there is no sparking at SGP1, adjust its 
spacing to about 1/2j". Be careful not to 
touch the spark gap or capacitor terminals 
-you'll get a nasty but harmless shock if 
you. do. And you'd best keep small fry at 
a safe distance. 

Hold a piece of metal close to the Tesla 
discharge electrode. You should see a small 
discharge taking place, perhaps 1/4" long. 
The discharge can be seen best if room 
lighting is subdued or extinguished entirely. 
To adjust for maximum power, turn the 
unit off and move the clip up or down turn 
by turn on primary winding L1, testing 
after each adjustment. You'll eventually 
find the optimum position for the clip. 
When the unit is working properly, sparks 
should leap a distance of about an inch or 
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HOW IT WORKS 
The high -voltage discharge at the output of the 

Tesla coil is the result of two step-up transformers 
cascaded so that the output of the first is stepped up 
again by the second. Automobile spark coil TI serves 
as the first transformer. The vibrator in the primary 
circuit interrupts the d.c. input and induces a very 
high voltage in the secondary. Operation is essen- 
tially the same with a 60 -cps a.c. input. 

The second transformer is the Tesla transformer 
(L1, L2). In this transformer, the spark gap serves 
the saute general function as the vibrator in the pri- 
mary of TI, and it also converts the output of Ti into 
extremely jagged pulses, rich in harmonics throughout 
the r.f. region. A narrow band of r.f. is selected by 
tuned circuit LI-C1 and stepped up by the action of 
the Tesla transformer. The very high r.f. voltage 
appeals across L2. 

an inch and a half to a bare finger or to a 
piece of metal held in the hand. 

Operation. For best results, place the 
unit in a pitch-dark room with the specta- 
tors gathered closely around. Close switch 
Si and you'll see a beautiful corona dis- 
charge from the high -voltage electrode. The 
corona is caused by ionization of the sur- 
rounding air due to the high -voltage, high - 
frequency discharge. After a few moments 
you'll notice a pungent odor around the 
unit; this indicates formation of ozone, a 

P2 

J2 

TESLA 
TRANSFORMER 

SEC. 
L2 

PI 

IGNITION 
SWITCH . 
CONTACT 

DISTRIBUTOR-' , i 
CONTACT 

AUTO 
IGNITION 

COIL 

Spark coil TI can 
be replaced with 
vibrator and ignition 
coil combination if 
desired. Parts re- 
quired for vibrator 
supply appear as 
optional items in 
parts list; use alter- 
nate shaded sche- 
matic at lower left. 

form of oxygen generated by some com- 
mercial air purifiers. 

Now hold a small fluorescent or neon 
lamp near the discharge electrode. It will 
start glowing even when several inches 
away. Wave it rapidly and you'll see a 
series of flashes in the lamp, one for each 
of the sparks occurring across the spark 
gap. Shield the spark gap if its light in- 
terferes with viewing the discharge. 

Try holding the glass part of an ordinary 
clear -glass 117 -volt light bulb in your hand 
while touching the metal base to the dis- 
charge electrode. Lightning -like (but harm- 
less) sparks will jump from the filament to 
your fingers. Also, a striking blue or laven- 
der -colored glow will appear inside the 
lamp due to its nitrogen content. 'Radio 
tubes will glow blue if they are gassy; neon 
lamps will also light. 

You can build a tiny "motor" that will 
spin at high speed when mounted on the 
pointed discharge electrode (see Detail_ A). 
It reacts mechanically to the discharge 
from the sharp points on the rotor (the 
discharge creates a sort of electronic 
"wind") . 30 
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INFRARED HEATER 

Keeping warm in the 
snow is this West German 
miss, Marion Liebig, who 
was Miss Hesse of 1959. 
The artificial sunshine of an 
infrared lamp makes her 
comfortable while a shiver- 
ing bystander looks on. The 
lamp is powered by bottled 
gas. (Wide World photo) 

10 

11. 

HEART TRIGGER 

Roy Smith, a 77 -year -old retired coal miner, owes 
his life to an electronic device. The battery -powered 
unit, which he wears strapped to his chest, puts out 
pulses that signal his heart, and tell it when to beat. 
(Wide World photo) 

TV GUARDS BANK 

Bank robbers will find themselves on television if 
they try to hold up the First National Bank of Miami. 
A closed-circuit system allows a single guard to moni- 
tor seven TV cameras which cover strategic areas in 
the bank. *In addition, guards on the banking floor are. 
equipped with miniaturized portable two-way radios. 
The electronic equipment is: manufactured by RCA. 
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O n the Citizen 
By TOM KNEITEL, 2W 1965 

DO YOU have the "super -regenerative 
blues?" Does someone on channel 11 

"swamp you out" when you're listening on 
channel 7? If you use a Heath CB -1, Iry 
Megeff, 2W1377, of Essco (58 Walker St., 
New York 13, N. Y.) has solved your prob- 
lem. Iry has whipped up a completely new 
receiver for the popular Heath unit, one of 
the most widely used transceivers. 

Irv's solution is a dual -conversion super - 
het (less power supply) that actually re- 
places the receiver part of the CB -1. The 
whole thing is so small that it fits inside the 
CB -1 cabinet. It's made up of a 6BA6 r.f. 
stage, a 6AQ8 first oscillator -mixer with a 
bandpass filter, a 6AN8 second oscillator- 

! 

mixer, a 6BA6 second i.f. at 455 kc., and a 
12AU7 infinite -impedance second detector 
and a.v.c. circuit. 

Powered from the CB -1 power supply, the 
new receiver feeds into the audio circuits 
and speaker. It takes about 30 minutes to 
install-there are just a few holes to drill 
plus a couple of wires to connect. Drop Iry 
a card for full details. 

A number of inquiries have been re- 
ceived regarding the Class A, B, and C Citi- 
zens Radio Services-asking what they are 
and why we don't cover them here. 

Class A stations operate in the u.h.f..460- 
mc. band. They are almost exclusively used 
by commercial outfits, and are assigned one 
specific frequency for operation. The equip- 
ment is allowed to run 60 watts input but is 
very expensive (about $600 per transceiver, 

plus $100 for the base -station antenna). 
Class B is the grandfather of Class D, ex- 

cept it never really matured. "B" stations 
run 5 watts input only on 465 mc. and, as 
a rule, are limited to line -of -sight. Because 
of the short communicating distances pos- 
sible, there was never much public interest 
generated in Class B. 

Class C stations are for radio -control 
only. As there isn't too much information 
available about Class A and B operations, 
and Class C is covered in POP'tronics' R/C 
construction projects, we don't devote space 
to these three services on a regular basis 
in this column. 

There's always a character in the crowd 
who makes his own rules, though. For in- 
stance, we recently heard three Class D 
stations operating on 26.995 mc., one of the 
five 11 -meter channels set aside for Class C 
R/C stations. Two more stations were 
heard on 27.145 mc., another "C" channel. 
Obviously, such operators have devised 
their own solution to the crowded Class D 
channel problem. Don't play this game.. 
Properly operatedClass D equipment will 
provide good communications on the legal 
frequencies. 

With vacation -planning time upon us, 
we pass along the following advice for mo- 
bile CB'ers. 

If you plan on motoring through Canada 
and utilizing your CB transceiver for emer- 
gency use, you'd better change your plans. 
The Department of Transport (Canada's 
FCC) has advised us that because 11 
meters is used by hams in Canada it is 
unavailable for use by visiting CB'ers. 

Mexico has better prospects. But you'll 
have to send the Mexican Government a 
photostat of your car ownership papers, a 
'stat of your FCC license, and-last but 
not least $100. In exchange, you'll receive 
a temporary Mexican license and Mexican 
call letters (XE0-prefix). Further infor- 
mation and forms may be obtained from 
Direccion'General de Telecommunicaciones, 
Mexico D.F., Mexico. 30 
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r 
Transistor Topics 

By LOU GARNER 

R ECENT COUNTS indicate that there 
are close to 3000 different semiconduc- 

tor diodes and rectifiers, and between 1500 

and 2000 different transistors now offered 
by major semiconductor manufacturers. 
New types are being introduced on an al- 
most day-to-day basis. . 

Physically, the diode types range from 
tiny units not much larger than the head 
of a pin to giant rectifiers capable of 
handling hundreds of amperes. 
Transistors vary in size from sub- 
miniature units so small that 
dozens can be fitted into a thim- 
ble to powerful units capable 
of switching more than a 
kilowatt. 

Along with this almost 
overwhelming number of 
diodes and transistors, an 
increasing variety of special- 
purpose semiconductor units 
is being developed. 

As a: general-but unfortu- 
nately far from universal- 
rule, á semiconductor's type' 
number gives a clue to its number . 

of electrodes, or "active" elements. 
Thus, a "IN-" designation, such as 
1N34Á, 1N69A, and so on, ind_cátes 
that the device is a diode; a "2N-" designa- 
tion, such as 2N229, 2N255, 2N384, etc., indi- 
cates that the device is a triode; a "3N-" 
designation, such as 3N35, 3N37; etc., in- 
dicates that the unit is a tetrode. 

Still in the development stage is a new 
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semiconductor device that may revolution- 
ize our homes, transportation, and industry. 
It has been found that certain semiconduc- 
tor p -n junctions can be heated or cooled by 
passing a current through them. The direc- 
tion of current flow determines whether 
heating or cooling occurs. Known as the 
"Peltier effect," this phenomenon is re- 
versible in many cases. In other words, 
heating or cooling the junction externally 
develops an electrical voltage. 

It is not too hard to envision a fully elec- 
tronic air-conditioning system for the home 
with this device. A single unit could serve 
both to heat the home in winter and cool 
it in the summer. Going a step further, we 
can imagine a future all -electric home, 
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Among the many types of semi- 
conductor rectifiers currently being 
offered by major manufacturers are 
these miniature General Electric units. 
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with the power needed for its electronic air - 
conditioner, radar range, color television 
sets, two-way "Televisiphone," and other 
appliances supplied either by banks of sun 
batteries or an external bank of "Peltier 
junctions." 

Readers' Circuits. Chuck Van Dusen 
(395 W. Franklin, Pomona, Calif.), presi- 
dent of the Fremont Junior High Radio 
Club, writes that the members of his club 
are concentrating on transistor -circuit ex- 

PCI 2N107 

N.C. 

ARM. 

N.O. 

Fig. 1. Submitted by Chuck Van 
Dusen of the Fremont Junior High 
Radio Club, this photoelectric re- 
lay uses only five components. 

Fig. 2. Moisture- and rain -detector 
developed by reader Gene Rich- 
ardson employs homemade sand- 
wich "sensor" as triggering device. 

perimentation this year. Chuck has submit- 
ted a simplified photoelectric relay circuit 
(Fig. 1) with . only five electrical compo- 
nents. 

A G.E. Type 2N107 p -n -p transistor is 
used as, a d.c. amplifier. An International 
Rectifier Type B2M "Sun Battery" serves 
as photocell (PC1) , and the transistor is 
connected to.a Sigma Type 4F relay (RL1), 
having an 8000 -ohm coil. Operating power 
is supplied by an Eveready No. 412 221% 
volt battery, controlled by a s.p.s.t. toggle 
ór slide switch, S1. Neither layout nor 
lead dress is critical, and the unit can be 
assembled in a , small metal box, an old 
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cigar box, a plastic case, or whatever suits 
your fancy. 

In operation, the photocell furnishes base 
bias current to the 2N107 whenever it's 
illuminated by an external source of light. 
This, in turn, permits collector current to 
flow through the relay's coil, pulling the 
armature and closing the normally open 
(N.O.) contacts. Chuck says that his model 
will operate when exposed to as little 'as 10 
to 15 foot-candles. 

In the same mail with Chuck's letter, we 
received a note from reader Gene Richard- 
son (Alexandria, Va.) who, like Chuck and 
his friends, is experimenting with transis- 
torized control circuits. Gene's circuit (Fig. 
2) is a moisture- or rain -detector which 
utilizes a Sylvania Type 2N229 n -p -n tran- 
sistor. As in Chuck's circuit, standard com- 
ponents are used throughout and neither 
layout nor lead dress is especially critical. 

Control RI is a 2-megohm potentiometer, 
R2 is a 47,000 ohm, 1/2 -watt resistor, S1 a 
s.p.s.t. toggle or slide switch, and B1 a small 
221 -volt dry battery. Again, a Sigma 4F 
relay (8000 -ohm coil) is used. 

The "Sensor" is homemade and consists 
of a "sandwich" made up of two six-inch 
squares of bronze screening separated by a 
similar -sized square of plastic or "Saran" 
screen. The plastic screen serves to sepa- 
rate and insulate the two metal screens, 
with the entire assembly securely mounted 
in a small plastic or painted wooden frame. 

In operation, a drop of rain or other mois- 
ture on the Sensor "bridges" the plastic 
screen, connecting the two outer screens. 
This permits base -bias current to be applied 
to the, transistor through current -limiting 
resistor R2 and sensitivity control Rl. As 
before, the application of base bias to the 
transistor allows collector 'current to flow 
through the relay coil, actuating the device, 

The two circuits are similar, except for 
the means of obtaining base bias and the 
type of transistor used. In each one, the 
relay contacts serve as a switch to operate 
an externally powered alarm signal. 

Plastic Transistors? From the U.S.S.R. 
comes news that a Soviet scientist has in- 
vented a plastic transistor which exhibits 
properties quite like those of transistors 
made with germanium. The plastic is a 
wool substitute known as polyacrilonitrile. 
For use in semiconductor devices, the sub- 
stance is treated by bombarding it 'with 
rays from radioactive matter: 

(Continued on page 108) 
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