
Special Hi-Fi Features 

25 
CENTS 

in U. S. and Canada 

How To Demonstrate Your Hi -Fi 
Better Bass in Less Space 
Check List of Hi -Fi Troubles 
Build Dry Battery Recharger 
Construct Electronic Hygrometer 



The 7 Old-Fashioned Villains of Tape Recording 

...and How Irish FERRO -SHEEN 
BRAND 

Once upon a time, 7 Old- Fashioned Villains like this 

Foiled Them All 

were wreaking, endless woe on Decent People 1 
with Tape Recorders. The 1st Villain was Oxenscheid the Oxide Shedder. He scraped 

away at the crumbly oxide coating of old- fashioned tape and gummed up tape recorders with the shedding 

particles. The 2nd Villain was Wearhead the Head Wearer. 

I 
with the abrasive coating of old- fashioned tape. The 3rd Villain was Frickenshaw the Frequency Discriminator. 
m "BIIIi11IIIIMIIII 
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He filed down the magnetic heads 

He dragged down the high- frequency response of old- fashioned tape through inadequate 

contact between the "grainy" coating and the head. The 4th Villain was Noysenhiss the Noise Generator. 

He generated tape hiss and modulation noise 1', as a result of the random vibrations and 

irregular flux variations caused by the uneven magnetic coating of old- fashioned tape. The 5th and 6th Villains 

were Dropofsky the Drop -Out Artist and Pringlethorpe the Print -Through Bug. They 

put nodules and agglomerates into the oxide emulsion of old- fashioned coated tape, causing "drop- outs" whenever 

these trouble spots lost contact with the record or playback head, and inducing "print- through" on the recorded 

tape when the extra flux at the trouble spots cut through adjacent layers on the reel. The 7th Villain was Brattleby 

I 
the Embrittler. q RfiG' He dried out the plasticizers in old- fashioned coated tape and embrittled 

irreplaceable recordings. Then : OCTOBER,1954 ! That's when a very un -old- fashioned little man by the name of 

F. R. O'Sheen announced that he had developed the revolutionary new irish FERRO -SHEEN process of © 
tape manufacture and presto! .1k-.ß Tllllnl'i'ni = 

v 
Villains were sent a- scurrying with cries of "Confound it- Foiled again!" Yes, F. R. O'Sheen had made the new 

the 7 Old- Fashioned 112 

magnetic oxide lamination of irish FERRO -SHEEN tape so smooth -surfaced and non -abrasive, so firmly anchored 

and homogeneously bonded to the base, so free from nodules and agglomerates, that the 

7 Villains were evicted -for good! Moral: Don't let Old- Fashioned Villains do you out 
./ 

of your hi -fi rights! i, , ' Just say "No, thanks" to ordinary coated tape and 

ask for F. R.O'Sheen iliSh FERRO -SHEEN, that is! ORRadio Industries, Inc., Opelika, Alabama. 



NOW... there's a 

Auto -Manual 
Record Changer 

for every 
hi-fi system 

RECORD PLAYING EQUIPMENT 
from Manual Players to 

Professional Transcription 
Turntables 

New 
'RC 88 

$ 4 50 / Full 
V1LTL / manual and / automatic p net osi- ..-. tions. True -turret drive ...uses no belts. 

4 -pole "Induction Surge" motor, Fooe- 
proof Garrard Pusher Platform. 

New ' RC 121 \ 
ce.447.,.1 

42" / Garrard's most compact, econom- 
ical changer - fits any cabinet. 
Simpli -Mix Operation permits 
stacking all record sizes together. 
4 -pole motor. Manual position. 

Supreme in Its class. 0 
Individual card gives ' 

performance measurements for 
each unit. Dynamically balanced 
cast aluminum turntable. Heavy - 
duty 4 -pole shaded motor. 

/r New 
/ RC 98 \ 

All RC 88 features, including full k44n 
ri*C 1 manual position and true -turret 1 6 750 drive, PLUS continuous + or - / 

variable speed control on alti 3 i net 
speeds. j 

This is the 
answer for a 
quality budget system. licorpo- 
rates all record playing features 
of the famed RC 80 record 
changer. 4 -pole motor; automatic 
stop. 

/ Model T \ 

I ,32 5o , 
et 

r 
AIL T Fi I S COUPON TODAY T British Industries Corporation Dept. .1R-356 

Port Washington, N. Y. 
Please send B.I.C. High Fidelity Flan Book. 

Name 
( 

All Garrard and other B.I.C. components are 
Illustrated and descr bed fully in the B. I. C. 

fling any 
I High Fidelity Plan 

system. 
Book, a useful guide in plan - 

I hl -fi 
quality- endorsed product of the B.I.C. Group 

Address 
City Zone_ State _ 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company, William B. 'kiff, Chairman of the Board 11946- 1953i, t 64 E. Lake St., Chicago I, Ill. Entered as second class matter August 25. 1954 at the Post off ce, Chicago. Illinois. SUBSCRIPTION RATES: One year U.S. and pu5:essions, and Canada $3.00; Pan - American Union countries b.3..:S0; all other fure,gn countries $4.00. 
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TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRIC- 
ITY- ELECTRONICS or TELEVISION -RADIO, 
fields that offer a world of opportunities. Train on real, 
full-.size equipment at COYNE where thousands of 
successful men have trained for over 57 years - 
largest, oldest, best equipped school of Its kind - 
esta'elished 1899. No advanced education or previous 
experience needed. Employment service to graduates. 
START NOW -PAY LATER - Finance Plan and Easy 
Monthly Payment Plan. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

E. W. COOKE. President FOUNDED 1899 

A Technical Trade Institute Operated Not For Profit 
500 S. Pauline Street, Chicago, Dept. 76 -71H 

ELE :TRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

MAIL COUPON 
FOR FREE BOOK 
Send coupon for 48 -page illus- 
trated book "Guide to Careers 
in Electricity -Electronics and 
Television- Radio." No cost; no 
obligation; no salesman will call. 
Vets and Non -Vets get vital 
facts now! r B. W. COOKE, President 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina Si., Chicago 12, III., Dept. 76 -7114 

Send BIG FREE book and details of your training 
offer. This does not obligate me and no salesman 
will call. I am interested in: 

( ) Electricity- Electronics ( ) Television -Radio 

Name 
Address 

City State 

COING 

N 
QUICKLY RE 

NIERESTI 
PROFITABLE 

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. 

LW. D001E, 
trailnl 

A TECI IICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

S00 S. Pauline Street, Chicago 12, Dept. 76-H T7 

October, 1956 

Cams-the Institution behind We Matt- 
ing . .. the turoeeg otdeet, beet ea u4med 
raidrntialechooloJi4kind.Foundedld88. 

LIKE 
K 

Send ecuspail ¡e knee 
Bach 
and full details, 
including easy 
Payment Plan. No ' 
obligation, no 
salesman will call. `; 

E 

rCOYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, Ill. 
Dept. 76 -HT7 
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 
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AN IMPORTANT NEW 
CONCEPT IN EXTENDED 

RANGE TAPE EQUIPMENT 
FOR THE HOME MUSIC SYSTEM 

Gentle 
os a lamb 

VIMNG.ff 75 MONAURAL 
PLAY BACK DECK ... $59.95 

PAY -AS- YOU -GROW in this fascinating new 
magic of recorded tape. With VIKING, you 
can add one unit at a time until you have 
complete professional quality, full -fidelity 
playback and recording equipment . a 
high fidelity complement to your home music 
system. Unbelievably economical, too, for 
components of this quality! 

INSTALLS AS EASILY 
AS A RECORD CHANGER 

Start with the basic VIKING ff75 MON- 
AURAL PLAYBACK DECK . . . linear tape 
transport of exceptionally imple design 
with truly outstanding performance, actu- 
ally operating with less than 0.2% flutter or 
wow. It features the revolutionary Dynamu 
head for frequency response beyond any 
ordinary tape equipment; 40 to 14.000 cycles 
within 3 db at 7.5 IPS. 
Add the VIKING PB60 PLAYBACK PRE - 
AMPLIFIER for exact NARTE equalization 
and 55 db preamplifier gain. 
As your needs and desires grow, you can 
convert this basic deck for full stereophonic 
sound by the addition of simple, easily in- 
stalled head assemblies. (A new VIKING 
head assembly plays both "staggered" and 
"in -line" tape.) 
Add an erase head and a VIKING RP61 
RECORD -PLAYBACK AMPLIFIER for su- 
perb recording and dubbing. This unit is 
designed for extended range recording, fea- 
turing 70 kc bias, more than 60 db gain and 
NARTB equalization. 
Buy your tape system a unit at a time, or 
buy it assembled and tested in Monaural, 
Binaural, and Record -Playback models. 

YOU TAKE IT FROM HERE! 
Order by model no. from your dealer. 

Write for information. 14"f 

VIKING OF MINNEAPOLIS /0. 
13' 

J\ 3520 E. 43rd St., Minneapolis, Mi .n. 

Distributed in Canada by Musimart of Canada, 901 Bleary St., Montreal 
EXPORT DIVISION: 25 Warren St., New York 7, N. Y. 

Cables: SIMONTRICE NEW YORK (All Codes) 
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COMING NEXT MONTH ( NOVEMBER ) 

POPULAR 

ELECTRONICS 

(ON SALE OCTOBER 23) 
Subjects featured in November will include: 

why peculiar radio waves are radiated by 
lightning; cathode -ray tubes that permit 
simultaneous display of events occurring at 
different times; electronic devices used in fish- 
ing research and management. 

There will be "How -to- Build -It" material on: 
an instant -heating intercom for home use; a 

tricky gadget for spotting trouble in receivers 
or amplifiers; multiple R/C control with a 

single -channel receiver. 
In the hi -fi field, we will discuss the theory 

and operation of important tone control cir- 
cuits, and the value of mixers in preparing 
your own tape recordings. Also look for the 
the next edition of "Sound Impressions" -our 
newest monthly department. 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 
(OCTOBER) 

Why Do Loudspeakers Sound Different? 

Room Acoustics for Hi -Fi Listening 

Transistorized "Transmitter" 
The "Corona Loudspeaker" 

Realistic High Fidelity - Loudspeaker Baffles 
and Enclosures 

A Special Purpose Transistor Preamp 

Always say you saw it in- POPULAR ELECTRONICS 
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LOOKING FOR JOB SECURITY AND SUCCESS? 

LET MY STUDENTS AND GRADUATES TELL YOU 

ABOUT MY TRAINING- 

$60 A WEEK IN SPARE TIME 
1 have the skill and know - 

how to do the work I love 

best and to enjoy better 

things in life, thanks to 

RTTA. I am working at TV 

servicing and making $60 o 

week sparetime. 

Harold Gimlen, Flint, Mich. .m/s. 

AIRCRAFT INSPECTOR 

With RTTA training and 
through repairing radios and 

televisions for the right peo. 

ple at the right price, I was 

able to make the right con- 

tacts. I am now an Inspector 
for Douglas Aircraft at about 
$125 o week. 

ugh Maddox, tas Angeles, Calif. s ere 

ELECTRICAL-TESTER 

RITA training has helped me 

understand TV and many vari- 
ations of simple circuits. The 

course covers all subjects very 

clearly. I em now an Elec- 

trical Tester for Western 
Electric Co. at $83.42 e 

week. 

aymond tapan, Burlington, N. C. :..,. 

HAS OWN BUSINESS: 

I have a shop at home and 

have been working on radio 
and TV after working hours 

of my regular job. I average 

$50 a week for this part time 
work. RTTA training helped 
me in making extra money 

and giving me experience in 

the electronic field. 

Richard Hennis, Little Rock, Ark. 

SERVICE MANAGER 

I manage two radio and 

television shops, one here 

and one in Pompano Beach. 

RTTA training increased my 

knowledge of TV circuits and 

showed me new, quicker 
methods of repairing. Les- 

sons as presented are very 
.n.,e, concise and clear. 

William Phillips, Fort Lauderdale, Fla. 

REPAIRED EVERY SET 

RTTA training helped me to 

understand TV more thor- 
oughly. I have repaired ev- 

ery set that I was called en 

to repair. 
./n,,,, 

Andrew Busi, Jr., Iselin, Pa. 

OU, TOO, CAN GET A BETTER -PAYING JOB IN THE EVER -EXPANDING 
RADIO- TELEVISION -ELECTRONICS FIELD 

by limit yourself and your earnings because of your lack of training. Learn 
A HOME in your SPARE TIMk to be an electronic technician, television repair - 

an, or studio technician. You don't need any experience whatsoever. Many 
s dents earn up to $25 weekly in spare time while learning. 

ter you finish my Radio -FM Television Course or FM- 
T levision Course you can have, if you want it, two 

eeks of laboratory training at my associate resident 
hoof in New York City -AT NO EXTRA COST. 

1 you have had previous radio and television experi- 
e ce you can take my practical TV Cameraman and Studio 
T chnician Course to qualify for a good -paying job in 
a TV studio. 

rite to me today and let me show you how you can 
b gin now to put yourself on the road to a better future. 

M 
Kt 

fo 

VETERANS! 
school fully approved to train veterans under new 

mean G.I. Bill. Don't lose your school benefits by waiting 
long. Write discharge date on coupon. 

YOU GET 

THESE FREE 
RTTA 

L. C. Lane, B.S., M.A. 
President, Radio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio 8, Television. 

ABOUT MY EQUIPMENT 
YOU CET ALL THIS EQUIPMENT 

SupeHrl Public Address System 
Rad, Realrot 

Combination Voltmeter. 
Ammeter- Ohmm,rer 

AF -RF 

Signal 

Generator 

C.W Telephone 

Transmitter 

... a4money making little gem." 
1 have completed kit #6 and was amazed al how It verts. 
I showed it to a friend of mine and he asked me to set it 
up for one of the picnics his social club was haring. That 
sure it a money making little ger. 

John F der, Fresno, CRIit. ens,. 
"We get excellent pi cc . . . 

I would like to compliment you ors an excellent and complete 
course. We get excellent pictures on my TV set from 'ISO 
(Syracuse, N.Y.), approximately 110 air miles away. The 
tel is working good and I here hod la replace only three 
tubes since I assembled it two years age. 

Larry H. Stafford, Kingston, Ont., Canada ,iene 
... very good reception .. . 

I have really enjoyed the course and have come a long way 
in TY servicing. I am getting very good reception an my. TV 
station considering that the nearest VHF station is 120 mites. 

J. W. Hanlon, Jr., Henderson, Texas anon, 

MAIL THIS COUPON TODAY! 

S INN No EN En 

s 

1 

1 

Radio- Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training L 
Dcfober, 1956 

Mr. Leonard C. lane, President 
RADIO- TELEVISION TRAINING ASSOCIATION 
Dept. E -10C, 52 East 19th Street, New York 3, N. Y. 
Dear Mr. Loner Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show nee 
how I can make TOP MONEY IN TELEVISION. I under. 
stand I am under no obligation. 

(PLEASE PRINT PLAINLY) 

Name_ Age_ 
Address 

Cite Zone Store 

1 AM INTERESTED IN: 

Radie.FM -TV Technician eouise 

FM -TV Technician course 

TV cameraman S studio 
Technician Course 

VETERANS! 
Write discharge doe 

tI! pi ! IM t In 
7 
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you get the most for your money when you build 

ALLIED'S own knight-kits 
* You get maximum value for your kit dollar * You get premium quality parts 

* You get advanced design and top performance * You get exclusive new features 

* You get easiest -to- follow instructions for assured success in the finished equipment 

BUY WITH CONFIDENCE FROM THE PIONEERS IN ELECTRONIC KITS 

Printed 
Wiring 

Fascinating knight -kit 
TRANSISTOR RADIO KIT 

Model S -765 Experiment with the 
only marvel 

rinted circuit mount- 

$435 

ird sili 
asng seboa mblingmp 

fies 
. Just 

mount components, 
solder a few connections and enjoy ex- 
cellent AM broadcast reception. Com- 
pact; fits in palm of your hand; oper- 
ates from single penlight cell that lasts 
for months. Complete with all parts, 
transistor and penlight cell. Easy to as- 
semble. Shpg. wt., 2 lbs. t 
Model S -765. Net only. .$4.35 
S -266. Accessory kit; 4000 ohm double 
headphones and all parts for outdoor 
antenna. Net $3.15 

knight -kit TWO -WAY 

INTERCOM SYSTEM KIT 

Model S -295 Easy to build -ideal 
only sists of Masters and Re- 

mote unit, each with 
press -to -talk switch. 
Remote can be left 

"open" for distant answering or baby - 
sitting. In "closed" position, Remote 
remains private, but can be called and 
can originate calls. High -gain 2 -stage 
amplifier and 4" PM speakers. With 
tubes and 50 -ft. cable. (Up to 200 -ft. 
may be added.) Each unit 4% x 6% x 
4% "; antique white finish. For AC or 
DC. Easy to assemble. 7 lbs. 
S -295. Net only $14.75 

$14' 

knight -kit "SPACE- SPANNER" 

BANDSWITCHING RECEIVER KIT 

Model S -243 
only 

$1595 

All-new 2 -band receiv- 
er, easy to build -a 
great value. Band - 
switch selects thrilling 
short wave, including 
amateur, aircraft, po- 

lice and marine radio (6 to 18 mc), and 
standard broadcast. Highly sensitive 
regenerative circuit. Has 4" PM 
speaker and beam -power output for 
strong volume. Kit includes calibrated 
panel, punched chassis, all parts and 
tubes (less cabinet). Easy to build. 
7 x 10M x 6 "; for 110 -120 v. 50 -60 cycle 
AC or DC. Shpg. wt., 4% lbs. t 
Model S -243. Net only. $15.95 
S -247. Matching cabinet for above $2.90 

knight -kit 10 -IN -1 LAB KIT 

Model S -265 Instructive, fayscinat- 
only build any one of 10 cir- 

5 cuits: Broadcast re- 
ceiver for headphone 
reception; Phono Os- 

cillator to play records through any 
radio; Phono Amplifier; Code Practice 
Oscillator; Signal Tracer; Electronic 
Timer; Relay, etc. Includes tubes, all 
parts, instructions (less photo -tube 
and socket, and headphone). Ready to 
build. For 110 -120 v., 50 -60 cy. AC. 
10 lbs. 
Model S -265. Net only $12.65 
J -112. Headphone for above .... $1.05 
C -100. Antenna Kit for above... $1.05 

$126 

order from ALLIED RADIt! 

knight -kit "RANGER II" 
AC -DC SUPERHET RADIO KIT 

Model S -735 Build this top quality 
Only cost! Tunes full tAM 

5 broadcast, 540 to 1680 
kc (includes police 
calls). Features Alnico 

PM dynamic speaker; automatic vol- 
ume control; sensitive Superhet cir- 
cuit; handsome plastic cabinet. Easy, 
step -by -step assembly. Complete with 
punched chassis, all parts and tubes, 
speaker and smartly styled bakelite 
cabinet (6 x 9 x 5 "). For AC or DC. 
Shpg. wt., 8 lbs. 
Model 5 -735. Net only $17.25 

$172 

IDEAL KIT FOR THE HAM 

Model S-255 
only 

$4375 

Knight -kit 50 -WATT 

CW TRANSMITTER KIT 

Compact, value -packed, low - 
power rig. 50 watts input to 807; 
6AG7 oscillator takes crystal or 
VFO; bandswitching covers 80, 
40, 20, 15, 11 -10 meters; pi 
matching network eliminates sepa- 
rate antenna tuner; clean cathode 
keying of oscillator and final; ex- 
cellent TVI suppression; meter 
reads plate or grid of final. With 
all parts, tubes, wire, solder and 
instructions (less key and crystal). 
81/ x11% x8W. 18lbs. 

Model S -255. Net only. $43.75 

100 N. WESTERN AVE., CHICAGO 80, iLL. 

Always say you saw it in- POPULAR ELECTRONICS 



YOU BUILD THE BEST AND SAVE MORE WITH knight -kits 
knight -kit 
VTVM KIT 
with printed 
circuit board 

Model 1 -125 

only$ 2 495 
Easy to build. Reads peak -to -peak. 
1% resistors. Balanced- bridge push - 
pull circuit; 4jí" meter, 200 microamp. 
Ranges: AC peak -to -peak volts, 0 -4- 
14 -40 -140- 400 -1400 -4000; AC rms v. 
and DC v.,0- 1.5- 5 -15 -50 -150- 500 -1500; 
ohms, 0- 1000- 10K -100K, 1 -10 -100 -1000 
mega; db scale, -10 to +5. Zero - 
center scale; direct -reading db scale; 
polarity reversing switch. Ready to 
build. 794 x 534 x 4% ". 6 lbs. 
Modell F -125. Net only $24.95 
F -126. High Voltage Probe $4.75 
F -127. High Frequency Probe $3.45 

knight -kit 
20,000 OHM /VOLT 

VOM KIT 
Model F -140 

only$2950 

Low cost 32 -range VOM. Features 0í" 50- microampere meter; 1% pre- 
cision multipliers; 2% accuracy full - 
scale deflection. Ranges: AC, DC and 
output volts, 0-2.5-10-50- 250 -1000- 
5000; Resistance, 0- 2000 -200,000 ohms 
and 0 -20 meg; DC ma, 0.1 -10 -100; DC 
amps, 0 -1 -10; Decibels, -30 to +63 
(6 ranges). Black bakelite case, 6% x 
5;4 x 3 % ". Ready to build. 5lbs. 
Model F -140. Net only $29.50 

knight -kit 
'IN CIRCUIT" 

CAPACITY 

CHECKER KIT 

Model 
12 F -119 only 

50 

Remarkable unit checks capacitors 
while they're still wired in the circuit! 
All you do is press a button -and the 
"magic eye" shows opens and shorts. 
Tests opens and shorts on capacitors 
of 20 mmf or greater, even if in parallel 
with a resistance as low as 50 ohms. 
Complete; ready to build.5 lbs. 
Model F -119. Net only $12.50 

FREE 356 -PAGE 

1957 CATALOG r 
It's your money- saving 
guide to everything in 
Electronics, featuring 

more than 25 other KNIGHT -KITS, 
Including Test Instruments, Hobbyist 
Kits and Amateur Kits. Send for it! 

BUILD YOUR OWN QUALITY HI -FI AND SAVE! 

knight -kit LINEAR- DELUXE 

BASIC 25 -WATT HI -FI 

AMPLIFIER KIT 
Custom quality at very low cost. For 
use with any tuner or preamp with full 
set of controls. Deluxe features: 

Model S -755 Chrome- plated chassis; potted trans- 
,. formers and chokes; printed circuit 

wiring board; balance and damping 
controls. Output: 25 watts. Response: 
+0.5 db, 10 to 120,000 cps at 20 watts. 

Distortion: 0.15',;, at 25 watts. Speaker Outputs: 4, 8 and 
16 ohms. 6% x 14 x 9 ". With all parts, tubes, instruc- 
tions; ready to build. Shpg. wt., 27 lbs. 
Model S -755. Net only $44.50 
S -759. Metal enclosure for above; black finish.... $4.25 

only$44 5 

Model S -753 

only $2350 

knight -kit 10 -WATT 

ECONOMY HI -FI AMPLIFIER KIT 
True Hi -Fi at lowest cost. Only 0.5 volt 
drives amplifier to full 10 watts output! 
Response: +1 db, 30 to 20,000 cps at 
10 watts. Distortion: less than 0.5% 
at 10 watts. Chrome -plated chassis is 
punched for preamp kit listed below. 
Matches 8 -ohm speakers. With tubes, 
all parts, easy instructions. 7 x 13 x 6" 
Shpg. wt., 14 lbs. 
Model S -753. Net only $23.50 

5.235. Preamp kit (for magnetic cartridges) $3.10 
S -757. Metal enclosure for above; black finish $3.95 

knight -kit 20 -WATT 

LOW COST HI -FI AMPLIFIER KIT 
Delivers deluxe Hi -Fi sound. Includes 
built -in preamp; inputs for magnetic 
cartridges, etc.; record compensator; 
bass and treble controls, etc. Response: 
+1 db, 20- 20,000 cps at 20 watts. 
Speaker Outputs: 4, 8,16 and 500 ohms. 
Chrome -plated chassis, 73' a 13 a 
8 % ". With all parts, tubes and easy 
instructions. 23 lbs. 
Model S -750. Net only $35.75 

ALL PRICES 

Model S-750 

only $s575 
5 -75e. Metal enclosure for above; black finish .... $4.15 

NET F. O. B. CHICAGO EASY TERMS AVAILABLE 

ALLIED RADIO CORP., Dept. 079 -K -6 
100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT -KITS: 

Quantity Description Model Price 

$ enclosed. For parcel post, include postage (express is shipped collect). 

Send me your FREE 1957 ALLIED 356 -Page Catalog. 

Name 

Address 

ORDER NDi+Y-- eity Zone_Stafe 

October, 1956 
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use the TRANSISTORS 
that everybody chooses 

CK722 TRANSISTORS 
Whenever engineers, experimenters and 
hobbyists discuss transistor circuits, the 
Raytheon CK722 Transistor is upper- 
most in their minds. Nine out of every ten 
transistor circuits - timers, receivers, 
oscillators, geiger counters etc., use the 
Raytheon CK722. Its outstanding per- 
formance in a wide range of circuits plus 
its low price and ready availability (only 
99¢) make it first choice for experi- 
menters. Sold by your nearest Raytheon 
Tube Supplier. 

RAYTHEON TRANSISTOR APPLICA- 
TIONS BOOK ... 116 pages - over 50 
practical circuits -all using the CK722. For 
your copy send 5q to Raytheon, Dept. P7. 

IO 

RAYTHEON 

/rre//enrF:,e f /.v/:o,tr'-o 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

By JOHN T.FRYE 

Abetting or Not? 
CARL AND JERRY were preparing to 

go on one of their electronic safaris. 
Equipment to be taken along was spread 
out on the workbench of their basement 
laboratory, and Jerry was carefully divid- 
ing it into two piles. 

First he placed a 75 -meter transceiver 
in each pile. These were followed by iden- 
tical small dish -type reflector antennas 
and small collapsing tripod mounts to sup- 
port them. Then he placed a small power 
supply in the pile next to him and a larger 
and much heavier combination power sup- 
ply and modulator in the pile Carl was to 
carry. 

Finally, two small chassis, each carry- 
ing what seemed to be a weird- shaped bit 
of brass plumbing clamped around the top 
of a metal tube, were divided among the 
growing stacks of equipment. The two 
chassis were not exactly alike for, in addi- 
tion to the unusual appearing tubes, one 
of them also had a conventional miniature 
glass tube mounted on it. 

THESE THINGS look like they'd suck I eggs," was Carl's disparaging remark 
as he examined the unusual pieces of 
equipment. "I've seen some odd -ball trans- 
mitters and receivers in my day, but these 
things are ridiculous." 

"At 2400 megacycles, you can't expect 
conventional -looking transmitters and re- 
ceivers," Jerry pointed out. "A wavelength 
at that frequency is only 12.5 centimeters 
long -or approximately 4.92 inches. Com- 
pare that with about 260 feet for a wave- 
length on 80 meters." 

"What are these things that look like 
tubes crossed with bathroom fixtures ?" 

"Those are special ultra- high -frequency 
'light- house' tubes with a cavity resonator 
clamped on top of them. The one -tube job 
is the transmitter, while the other is the 
receiver -a superregenerative type with a 
separately quenched oscillator. The trans- 
mitter only puts out a maximum of a 
quarter of a watt, but these reflector -type 
antennas should give us enough gain to 
cover that quarter mile between Uncle 
Walt's and his neighbor up the highway." 

"Why have we got to lug all this stuff 
Always say you saw it in- POPULAR ELECTRONICS 
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NOW... get E1'ERYTH /N6 YOU NEED 

to prepare to earn REAL MONEY in 

TEL 
America's 

e one of 

BRIGHIES 
T 

Opportunity Fields 

Enjoy highly interesting work 

...and a wonderfully promising future 

America's great billion dollar Television field now offers you a 
chance of a lifetime to get started toward a good job or your own 
profitable business. With so many new TV stations coming on the 
air. Television is expected to grow as never before! Millions of 
TV sets must be produced, tested, installed and serviced. And Tele. 
vision is only one branch o this vast opportunity field of Electron- 
ics-for which D T I 's amazingly effective training prepares you. 

Right in your own hone you may now get one of today's most 
interesting ... PRACTICAL WAYS to prepare for your start in 
TELEVISION, including Radio and Electronics. No previous ex- 
perience or advanced education are needed- because D T I brings 
you a 3 -WAY COMBINATION method that speeds your under- 
standing and progress. You (1) Learn from well illustrated lessons, 
you (2) Learn by Seeing from D T I 's wonderfully effective home 
movies and (3) you Learn by Doing from electronic parts that 
provide the practical experience you need. 

You get and KEEP the same type of basic electronic equipment 
used in our modern Chicago Training Laboratory. You get home 
training that includes the knowledge and experience gained from 
training thousands of students first hand. In 
other words, you get LABORATORY TYPE 
TRAINING ... RIGHT IN YOUR OWN 
HOME. But why not get the whole exciting 
story. Mail coupon today. 

EMPLOYMENT 
SERVICE 

Get an honest -to- 
goodness EMPLOY- 
MENT SERVICE to 
help you get a good 
job after graduating - or assistance in 
starting your OWN 
TV -RADIO SALES & 

SERVICE BUSINESS. 

MILITARY 

SERVICE 

If you're subject 
to military service, 
the information 
we have fer you 
should prove very 
helpful. Mail cou- 
pon today. 

if Preferred, 
year can 

get ALL of your train 'n3 in DTI 's CHI- CAGO IABORATORy 
- 

C. A. one of the notion's Bnest. Write for details 

EARN AS 

YOU LEARN 

After you get part of 

D T I 's training, with 

equipment at home, 

you may then, in your 

spare time, begin to 

corn real money 
servicing Radio and 

TV sets. 

Member of National Home Study Council 

"One of America's 
Foremost Electronics 

Training Centers" 

300 
EXPERIMENTS 
Build over 300 fascinat- 
ing experiments from 16 
BIG SHIPMENTS of Elec- 
tronic -Radio parts which 
you KEEP You build and 
operate Television cir- 
cuits, Rcdio receiving 
circuits, a wireless micro- 
phone and many other 
major projects - all de- 
signed Sc preside out- 
standing practical ex- 
perience at home. 

HOME 
MOVIES 

Thanks to this exclusive 
D T I hone training aid, 
many important Televi- 
sion -Radio fundamentals 
quickly become "movie 
clear." Ncw you can ac- 
tually see electrons on 
the marsh and other 
"hidden actions " -a 
wonderful advantage 
that's almost like hav- 
ing o teacher in your 
home. 

BUILD YOUR 
OWN TEST 
EQUIPMENT 

As part of your home 
laboratory project you 
build and keep a qual- 
ity 5 -INCH oscilloscope 
and a Vacuum tube 
Voltmeter. Tau will find 
this equipment ideal for 
helping you earn in your 
spare time while a stu- 
dent - and later when 
working full time in the 
field. 

BUILD AND 
KEEP A BIG 
21" TV SET 

For added practical ex- 
perience, you bu Id and 
keep this top quality 21 

INCH TV Set that pro- 
vides TV reception at its 
finest. ID T I offers an- 
other home training but 
without the TV se./ 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORME ELY 

DEFOREST'S TRAINING, INC. 

October, 1956 

DeVry Technical Institute 
4141 BELMONT AVE 
CHICAGO 41, ILLINOIS DEPT. PE -10-M 

1 would like your Opportunity Bulletin showing ' 89 Ways To Earn 
Money In Television-Radio-Electronics", also, complete facts about 
the training opportunities made possible by your organisation, 

Name 

Street 

City 
995 

Age 
(.real , 

Apt 

Zane State 
D T I's training its available in Canada. 
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the superb new HF -50K 
POWER AMPLIFIER KIT from 

YOU ASSEMBLE IT 

YOURSELF AND SAVE $100! 

If you know how to solder two wires together, 
you can now enjoy matchless amplifier per - 
formance-50 of the cleanest watts you've 
ever heard -for the price of a 20 -watt unit! 

The Regency HF -50K gives the audio per- 
fectionist plenty of reserve power to handle 
the increased dynamic range of present day 
program sources and to drive low efficiency, 
wide range speakers. High stability and low 
phase shift prevent bounce or flutter when 
amplifier is pulsed. Frequency response: 
±0.2 db, 20 to 20,000 cps. 1M and harmonic 
distortion: less than 1 % at 50 watts. 

Striking black base and gold finished metal 
cage provide "show piece" styling that makes 
cabinet mounting a needless extravagance. 

The HF -50K can be put together in about 
four hours. No shock hazard. Separate 
chassis and wrap- around base permit ready 
access to all points while connecting circuits. 
Easy to follow directions included. 

Regency Kit Model HF- 50K... the ampli- 
fier buy of a lifetime ... only $74.50 com- 
plete! See it now at your distributor, or write : 

REGENCY DIVISION, I.D.E.A., Inc. 

Dept. D 7900 Pendleton Pike 
INDIANAPOLIS 26, IND. 

Carl & Jerry (Continued from page 10) 

clear out there? Why can't we just test it 
around here ?" 

"Because that's the closest place I know 
of where we can get a clear shot across 
that distance with absolutely nothing in 
the way, and where we can have power for 
our rigs at both ends. Uncle Walt lives 
right on a curve in the highway, and you 
can look from his front porch straight up 
the pavement to Mr. Arthur's porch. I'll 
operate the transmitter at Uncle Walt's, 
and you can work the receiver at Mr. 
Arthur's." 

"What do we need the transceivers for, 
anyway ?" 

"We'll probably have to do a lot of ad- 
justing of antenna direction, frequency, 
etc., to get maximum signal strength. 
Since we'll only have one transmitter and 
one receiver on the ultra -high frequency, 
we can only talk one way after we estab- 
lish contact. Being able to talk back and 
forth on seventy -five while making adjust- 
ments will help a lot." 

"Okay; so let's get going," Carl said; 
and he quickly exchanged the heavy power 
supply in his pile for the light one in 
Jerry's while the latter's back was turned. 

HE TWO BOYS loaded the equipment 
into the handlebar baskets they 

strapped on their bicycles only for occa- 
sions like this. (Ordinarily such acces- 
sories were considered "too sissy. ") Car- 
ried along by their youthful enthusiasm, 
it required but a few minutes for them to 
pedal out to the farm of Jerry's Uncle 
Walter Bishop. Carl helped Jerry set up 
the transmitter and connect it to the 
power supply and modulator. The little 
dish -type antenna and reflector was 
perched on its tripod, and a short coaxial 
line ran down to the output fitting on the 
side of the cavity resonator. 

Next, both boys rode on down the nar- 
row path from the highway to Mr. Ar- 
thur's and set up the receiver on his 
porch. When Jerry was sure the receiver 
was working correctly, he took off the 
earphones and reached over and let them 
snap shut on Carl's head with a resound- 
ing "plop." 

"Guess we're ready," he announced. 
"Use a single phone over one ear and 
leave the other free for use with the 
transceiver. The instant you . hear my 
voice on the u.h.f. receiver, yell at me on 
the hand -held unit, for it will mean that 
I have the transmitting antenna pointed 
nearly at you. That beam will be very 
narrow, and we'll have to aim it right on 
the nose. Once we make contact, we can 
go ahead and align both transmitter and 
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When the other kids ask... 

WHAT DOES YOUR DAD DO? 

How does your boy answer them? 

Sure ... you're his hero. You know 
that. But sometimes it can get 
kinda tough if the other kids don't 
seem to understand about the `old 
man." 

It's not that you like to be 
chained to the same old job. May- 
be you just had to leave school 
too soon. Maybe the war inter- 

fered. Anyway, here you are, stuck 
because you just don't have enough 
formal training. 

Well, Mister, You Can Still Make 
the Grade! 
It isn't easy. You've got to have 
grit and determination and the will 
to succeed. As long as you have 

these, I.C.S. can put you on the 
road to real prestige, advancement 
and security. Your family can 
really be proud of you! 

Spare -time I.C.S. Study Pays Off! 
I.C.S. gives you practical, dollars - 
and -sense training - the kind that 
pays off. You choose from 256 
courses. You get personalized, 
sympathetic guidance. You ad- 
vance as rapidly as your time and 
ability permit. Does it work? 
Thomas Dyke was a coal miner 
with no high school education. He 
studied with I.C.S., worked his way 
up to licensed engineer. Today, his 
income is above the average for 
college trained engineers. And this 
kind of training can work for you! 

THREE FREE BOOKS - 
SEND TODAY! 

BOOK No. 1 - "How to Succeed." 
A gold mine of helpful job tips. 

BOOK No. 2 An outline of job 
opportunities in the field that in- 
terests you most. 

BOOK No. 3 -A sample I.C.S. 
(math) lesson text that shows 
you the I.C.S. clear, step -by -step 
teaching method. Send the cou- 
pon today -no obligation! 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 9, Penna. Home StuNational cil 

INTERNATIONAL CO RRESPONDENCE SCHOOLS 
BOX 58622J, SCRANTON 9, PENNA. (Partial list of 256 courses) 

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

ARCHITECTURE AVIATION CIVI L, STRUCTURAL LEADERSHIP O Television Technician 
D Aeronautical Engineering Jr. ENGINEERING O Foremanship RAI LROAD 
D Aircraft & Engine Mechanic D Civil Engineering D Industrial Supervision D Air Brake Equipment 

BUSIN ESS D Construction Engineering D Leadership and Organization O Car Inspector 

D Advertising D Highway Engineering D Personnel -Labor Relations D Diesel Engineer & Fireman 

D Bookkeeping and Accounting O Reading Struct. Blueprints MECHANICAL D Section Foreman 

D Business Administration O Sanitary Engineering AND SHOP STEAM AND 
D Business Correspondence D Structural Engineering D Gas -Electric Welding DI ESEL POWER 
D Public Accounting D Surveying and Mapping O Heat Treatment D Metallurgy D Combustion Engineering 
D Creative Salesmanship DRAFTING D Industrial Engineering O Diesel -Elec. D Diesel Eng's 
D Federal Tax D Aircraft Drafting D Industrial Instrumentation D Electric Light and Power 

D Letter- writing Improvement O Architectural Drafting D Industrial Supervision D Stationary Fireman 
D Office Management D Electrical Drafting D Internal Combustion Engines D Stationary Steam Engineering 
D Professional Secretary D Mechanical Drafting D Machine Design- Drafting TEXTI LE 
D Retail Business Management D Mine Surveying and Mapping D Machine Shop Inspection D Carding and Spinning 
D Sales Management D Plumbing Drawing and D Machine Shop Practice D Cotton, Rayon, Woolen Mfg. 
D Stenographic -Secretarial Estimating D Mechanical Engineering D Finishing and Dyeing 
D Traffic Management D Structural Drafting D Quality Control D Loom Fixï g D Textile Dei lng 

ELECTRICAL D Reading Shop Blueprints D Textile Eng'r'g D Throwing 
D Electrical Engineering D Refrigeration D Warping and Weaving 
D Electrical Maintenance D Sheet Metal Worker MISCELLANEOUS 
D Electrician D Contracting D Tool Design D Toolmaking D Domestic Refrigeration 
D Lineman RADIO, TELEVISION D Marine Engineering 

HIGH SCHOOL D Industrial Electronics D Ocean Navigation 
D Commercial D Good English D Practical Radio TV Eng'r'ng D Professional Engineering 
D High School Subjects D Radio and TV Servicing D Short Story Writing 
D Mathematics D Radio Operating D Telephony 

ana our urrvs. 
CONSTRUCTION 

D Air Condition,ng -Ref rig. 
D Architecture 

Architectural Interiors 
D Building Contractor 
D Building Estimator 

Building Maintenance 
Carpentry and Mill Work 

D Heating 
D Painting Contractor 
D Plumbing 
D Reading Arch. Blueprints 

ART 
D Cartooning 
D Commercial Art 
D Fashion Illustrating CHEMISTRY D Magazine Illustrating D Analytical Chemistry D Show Card and Sign Lettering D Chemical Engineering Sketching and Painting D Chem. Lab. Technician 

AUTOMOTIVE D General Chemistry 
D Natural Gas Prod. & Trans 
D Petroleum Engineering 
D Plastics 

Pulp and Paper Making 

D Auto Body Rebuilding 
D Auto Elec. Technician 
D Auto- Engine Tune Up 
D Automobile Mechanic 

Name Age Home Address 

City Zone State Working Hours A M to P M 

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

Occupation Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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BEST BUY IN HI-FI 
Grommes KITS 

THE Little Jewel 
MUSIC LOVERS AMPLIFIER 

Featured by Life Magazine as the best buy in the 
field ... now available in Kit Form. It's easy and 
fun to assemble. Power Output: 10 Watts. Freq. 
Response: tIDB, 20 to 20,000 CPS. With 3 in- 
puts: Radio, Magnetic and Crystal Phono and 
Microphone. Brown Hammerloid Finish. Including 5 
tubes and complete instructions. Ship- 
ping Weight: 9 lbs. 
Li KIT Net ` 50 

PG -61 K 20 Watt HI -FI AMPLIFIER 
Single unit amplifier with built -in pre -amplifier 
and all the controls. This exceptional Kit provides 
separate turnover and roll off record compensators 
and loudness, volume, feedback bass and treble 
tone controls. Freq. Response: t0.5 D.B., 15 to 
30,000 CPS. Brown and Gold Finish. Shipping Wt. 
20 lbs. Complete with easy -to- follow 
instructions. 

595® PG-61K Net $ 
See your Grommes Hi -Fi Dealer 
or write for complete information. 

Gronlrnes -A Division of Precision Electronics, Inc 

Dept. P -10, 9101 King Ave., Franklin Park, Ill. 

Send complete Kit details. Send Kit 

Send COD ($5 enclosed). Send postpaid. (Full 
payment enclosed.) 

Name 

Address 

City Zone State 

10 -day money back guarantee on all Kits 
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Cad & Jerry (Continued from page 12) 

receiver antennas perfectly, checking back 
and forth with the transceivers and then 
you can carefully tune the receiver to the 
exact transmitter frequency." 

"I can ?" Carl questioned sarcastically. 
"With what? I see nothing that looks like 
a tuning knob on this plumber's night- 
mare." 

"You tune the receiver by turning this 
little screw right here on top of the cav- 
ity resonator with this long fiber screw- 
driver," Jerry explained; "and move it only 
a fraction of a turn at a time." 

Having delivered this hit of advice, he 
hopped back on his bicycle and was soon 
at his uncle's place. After switching on 
the high- frequency transmitter, he pulled 
out the telescoping antenna of the war - 
surplus transceiver, which automatically 
turned it on. Holding the case so that the 
earphone was at his ear and the micro- 
phone in front of his lips, he pushed the 
transmit -receive switch covered with a 
waterproof rubber pouch on the side of 
the case. 

"How do you read, W9EGV? This is 
W9CFI," he said. 

"Loud and clear, W9CFI, from W9EGV," 
was the prompt answer. 

"Okay; I'm going to start shooting at 
you. If you hear me, yell plenty loud, for 
I'll have to set the handie -talkie down on 
the floor while I'm fiddling with the an- 
tenna." ) 

"Roger. Let's see if you can spray me 
with some of that u.h.f." 

JERRY BEGAN carefully aiming the re- 
flector at the porch of the white house 

up the road. For several seconds nothing 
happened, and then he heard a faint cry 
from the earphone of the handie- talkie 
sitting beside him. "Hold it!" Carl said; 
you're knocking down the hiss in the re- 
ceiver." 

"Can you hear me ?" Jerry asked into 
the microphone connected to the modu- 
lator of the u.h.f. transmitter. 

"Sure can," came the answer; "Wups! 
You cut out for a minute, but it's okay 
again now." 

As Carl said this, Jerry noticed a large 
black car with two men in it pull off the 
highway onto the path just next to his 
uncle's house. It was when this car had 
passed through the u.h.f. beam that Carl 
said the signal cut out momentarily. Jerry 
concluded the men had stopped to exam- 
ine a map or something, and he and Carl 
went ahead with their experimenting. 

It was not until two more cars pulled up 
opposite the first one that Jerry took more 

(Continued on. page 18) 
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NATIONAL SCHOOLS 

T ELERAMA ALL 8 BRANCHES OF 

TELEVISIONELECTRONICSRADIO 
IN ONE DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE .R.Flrtraf.anapPli.d -r 

Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop -Method, for today's 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Check all you receive in One Master 
Course at One Low Tuition 
li. Television - Including Color TV 
2. Radio - FM and AM 
3. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Radar and Sonar 
8, Communications 

ALL OF THIS MODERN, NEWEST, 
PRACTICAL EQUIPMENT IS YOURS TO KEEP! 

Parts to Build a modern TV set, including 
large screen Picture Tube. 

Parts tc build a powerful Superhet Re- 
ceiver, standard broadcast and short way, 

Parts to conduct many experiments and 
build Continuity Checker, BF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 

r, Signal Generator. 
Professional Multitester 
These are a MUST for all technicians. 

YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down -to -earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 

EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
CET GRADUATE ADVISORY SER- 
VICE, TOO. 

L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 

This Master -Shop- 
- Method course is corn- 

pletely up -to -date 
Here in Los Angeles, 

_ "?- the TV and Electron- 
` ics center of the world 

we are able to keep in 
constant touch with the 
industries' latest de- 
velopments. As a stu- 
dent, you will quickly 

master all phases at hume .. in your spare 
time. Your earning power will grow with 
every lesson. Just as thousands of National 
Schools graduates do every day, you can 
handle servicing, manufacturing, repairing, 
hundreds of other jobs. or make good money' 
in your own business. SECURE YOUR 
FUTURE -NOW. SEND COUPON BELOW. 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method Home 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at home 
each lesson is tested, proved, easy to 
understand. You can master the most up- 
to -date projects, such as color TV set 
repair, printed circuits - 

even'. 

prepare 
for F.C.C. License and industrial elec. 
trollies without taking a special urse. 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV, ELECTRON- 
ICS, RADIO. SEND COUPON ul:LO\ 
TODAY. 

APPROVED FOR 
VETERANS 

AND 
NON. VEtERANS 

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

187 N. LA SALLE ST., CHICAGO 1, ILL. 

IN CANADA: 811 W. Hastings St. , Vancouver, 8. C 
At~f 

(tzn::; i 
FREE! 
Fully illustrated "CAREER" 
BOOK in TV, Radio, Elec- 
trunks. AND actual Sample 
Lesson -yours at no cost, no 
obligation SEND COUPON 
NOW -TODAYI 

October, 1956 

YOUR FUTUkE 

IN RADIO 

TELEVISION 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 19135 

Los Angeles, California 

GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST TOU!, 
NATIONAL SCHOOLS, DEPT. R20-100 

187 N. LA SALLE ST. 
LOS ANGELES 37, CALIF. 0E CHICAGO 1, ILL. 1 
Rush free TV -Radio "Opportunity" Book and sample 

i lesson. No salesman will call. 

4000 5. FIGUEROA ST. 

NAME 

ADDRESS 

CITY_. -.. 
_ 

ZONE STATE 
VETERANS: Give Date of Dlchara 

I 
BIRTHDAY 19 ' 
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L4,001,1e4 4 AND 6 TRANSISTOR SUPERHET KITS 
POCKET AND HOME RADIOS 

FOR SPEAKER AND EARPHONE OPERATION 
FIRST 
BUILD 
THIS 

V 

POCKET SIZE: 41. 3- 5/16 "W K 1 "13 BUILT -IN ANTENNA! REOUIRES 
NO EXTERNAL ANTENNA OR GROUND! 

Lafayette engineers have designed this fascinating 4- transistor superhet receiver kit 
in a unique and interesting form. It is, by itself, o completely self -contained, 
pocket sized personal portable set which operates a miniature earpiece so only you 
can hear; by plugging into the KT -96 kit listed below, if is instantly converted to a full 6- transistor borne radio, complete with speaker for the entire family to enjoy. 
The set is completely sebminiaturized and utilize, the new, radically different Argonne "Poly -Vari -Can" ultra miniature 2 -gang variable condenser. You will be delighted with the truly subminiature ports, from the variable which measures only 

"51 
1. 1/16" square x S /a" deep, to the tiny I.F.'s and electrolytic,. The chassis measures 
only 4" L x 3. 5/16" W it 1" D. You'll be amazed at its performance. Circuit fea- s-`,, lure, use of 4 transistors (2 high frequency and 2 audio type) plus a germanium diode, 2 I.F. stages and built -in high gain ferrite core and antenna. The result is 
o sensitive, stable and selective set covering the entire broadcast band, Requires no 
outside antenna or ground connection. The kit is furnished complete with transistors 
and all parts, including battery and chassis already drilled and punched. The ear - piece and carrying case are accessory items, not supplied. All necessary pictorial 
and circuit diagrams are furnished with simple, easy -to- follow instructions. Shpg. wt., 2 lbs. 
KT -94 Kit Net 19.95 

MS -311 LEATHER CARRYING CASE Net 1.95 
MS -260 Super power dynamic earpiece Net 3.95 
MS -278 Economy earpiece Net 1.95 

19.95 
11.50 

2- TRANSISTOR CLASS B PUSH PULL OUTPUT 
STAGE KIT WITH SPEAKER SELF -CONTAINED IN 

BEAUTIFUL PLASTIC CASE. 
CONVICTS T11ANSISTO11 KIT INTO A 6- TRANSISTOR NOMI RADIO WITH SPEAKER 

Add a completely transistorized push -pull audio stage to your 4 transistor receiver. Complete 
stage Including speaker and case measures only 3" A z 2%" W x 1%" D. Plugs right into 
4 transistor kit &hove. Converts your 1 transistor set to 8 transistor plus diodes superhet 
receiver. Performance equal or superior to commercially wired sets selling at more than twice the price. Kit includes '2 translators, 2 transformers, 2%. PM speaker, pre -punched 
chassis. speaker case to hold entire stage. battery, hardware. Instructions and diagrams. 
Shpg. wt., 1 lb. 
KT -96 Net 11.50 

Basic FM -AM Tuner 
having outstanding 
specifications and de- 
livering astonishing .- performance - all at 

34e95 a budget price In easi- 
ly assembled kit form. 

AFC DEFEAT CIRCUIT WITH FRONT PANEL CONTROL 
FOSTER -SEELEY DISCRIMINATOR CIRCUIT 

GROUNDED GRID TRIODE AMPLIFIER 
20- 20,000 CPS RESPONSE 

Choose this 7 tube compact high -fidelity FM -AM tuner whose characteristic features are found in units costing many times as much, and whose performance is unheard of at this low price. 
There are two front panel controls, function control for AM, 
FM, PHONO, TV and a tuning /AFC defeat control, Features Arm - stronf FM circuit with limiter and Footer- Seeley discriminator. Simplified tuning with elide -rule dial and flywheel counter- weighted mechanism, high impedance phono Input and high 
impedance audio output. 

SPECIFICATIONS 
FREQUENCY RANGE: FM 88- 108MC, AM, 530 -1650 KC. AN- TENNA INPUT: FM, 300 ohms. AM Ferrite loopstick and high impedance external antenna. DISTORTION: Less than I % at rated output. FREQUENCY RESPONSE: FM, 4- .5 db 20 to 20,000 cps, AM ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 8 UV for 90 db quieting, AM, Loop sensitivity 80 UV /meter. SELECTIVITY: FM, 200 KC bandwidth, 6 db down; 376 KC FM discriminator peak to peak separation, AM. 8 KC bandwith, 6 db down. IMAGE REJECTION, 30 db minimum. NUM s 60 db below 100% modulation: TUBE COMPLEMENTS 2- 12AT7, 
1 -6BE6, 1 -6A6. 2 -6AU8, 1 -6ALE plus selenium rectifier. SIZES 51/2" high x 9%" wide x 91/2" deep (excluding knobs). CON- SUMPTION. 90 watts, For 110 -120V 60 cycles AC. Attractive etched copper- plated and lacquered finish. Less metal case. Shpg. wt., 9 lbs. 

KT -100 NET 34.95 
ML -100 Metal vage for above. Shpg. wt., 3 Iba. 5.00 

COMPLETELY 
WIRED 

AND TESTED! 
ACCURACY AND 

QUALITY 
GUARANTEED) 

22.50 
FREQUENCY 120KC 

to 2MCI 
12OKC to 120MC ON FUNDAMENTALS! 
30 DAY TRIAL PERIODI FULL REFUND IF 
YOU ARE NOT SATISFIED FOR ANY REASON 

Completely wired and tested instrument. Do not confuse with kits sold in the same price range. Has the quality and accuracy of 
overlapping Qnnts 

selling for 3 to 4 times as much. Six 
1000KC, 1MC to3.2MC,1 3.2MCtot 

3 IIfMC.3 
IMC to 

38MC, 37MC to 130MC - all oa fundamentals - cali- brated harmonics from 120MC to 260MC. Switch between internal modulation at 400 cps or any external source at other frequencies. 400 cps signal can be used separately. Outputs are unmodulated RF, modulated RF and 400 cps audio. RF output la in excess of 100,000 micro volta. Jacks are provided for high or low RF output. 
Highly stable special circuit design. Fine adjust RF con- trol. AF output 2 -3 volts, input 4 volta, across 1 megohm. 
5 inch etched dial plate - protected by clear plastic bezel. Common AF terminals for EXT -MOO input and INT -AF output eliminates need for special connectors. Cray metal 
case - carrying handle - complete with leads, line cord 
and plug. For 105- 125V. 50 -60 cycle A.C. Shpg. wt.. 
8 lbs. 
LSG -10 - SlgnuI Ucorrat.,r 22.50 

o 1JAMA 

CAi33rtÑAYe 

100 SIXTH AVE. NEW YORK. N.Y. 
PLAINFIELD, M. 1., 119 W Second St 10510M 10. MASS 110 Federal St. 

IRONY 58, M Y 542 F Fordham Rd. MlWARK t, N I 24 Central be 
Include posrage with order. 
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ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 

Pocked with the lorgest selection of Electronic. Radio and 
T.V Ports, and equipment PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, ports and components, Test Equip - 

ent new w build your own kas Dols. books, Microscope, 
drafting equipment, Binoculars. - elescopes. All Rodio, TV 

and barn supplies - ALL AT GREAT SAVINGS - For the 

economy minded servicemen dealer engineer and tech- 
nician CHUCK FULL OF BUYS! SEND FOR YOUR FREE 

COPY TO -DAY. 

EL-TRONICS HUMIDITY 
SENSING ELEMENT 

Accurately measures humidity over a wide tango of 
temperdures. Employs a conduct_'n3 plastic which 
,changes resistance In proportion to water vapor pres- 
ent. Long term stability- trouble free operation. Rapid 
reaction time. Printed electrodes on each face. Size 
4" a 11/2" a 1/16 ". Complete with specs- curvea- 

sample circuits. Shpg. wt., 3 oz. 
MS -237 Net 8.00 

i.. WATT. CLASS B. 
PUSH -PULL OUTPUT 
CRYSTAL AND MAG 
NETIC INPL7 
SEPARATE SASS AND 
TREBLE CONTROLS 

New 5 transistor audio amplifier 
' for phonos -microphones- tuners 

etc. Excellent far the experimen- 
ter- student -or ars one desiring 
e good transistorised amplifier. 

Uses new 0.E 2N139 and 2N186A transistor. Darse feed back 
for reduction of distortion. Transformer coupled dorer and output 
.;rages. Complete with punched chassie, knobs. transistors, all 
parts ami detailed instructions and diagrams. 
KT-: 04 -3.2 dim o.ltput Net 22.95 
KT105 -S ohm output -`Net- 6 22.95 

TRANSISTOR CODE PRACTICE 
OSCILLATOR KIT 

For those Interested in mastering the inter - 
national code, an audio lone oscillator is 

feeer 
tial. The circuit of Lilo transistorized 

dtack oscillator has the simplicity of the 
neon glow, the signal strength of the c- 
uum tube, a d óulres a ly two penllte 
cells for weeks of service It may be used 
for solo practice, or two ay send and re- 
ceive with the same unit. Kit cornes com- 
plete with Transistor, ^-eiegraph Key, Be- 
Isto^s, Condensers, Masonite Board. etc.. 

and .Sehernatic Diagram. 
Net 2.99 KT12 

Canon ECI- Single Hecdset Net 1.13 

HIGH FREQUENCY TWEETER 

WITH ACOUSTIC LENS 
DIRECT IMPORTATION 

MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 14.95 

New high frequency tweeter featuring a louvered acoustic Sena for 
uniform sound dispersion and capable of handling up to 25 watts of 
distortion -free power. The directional tendency of high frequency 
notes is overcome by the natural wide dispersion angle of the short 
horn and the acoustic lens which disperses and radiates the high 
notes smoothly throughout the entire listening area. The lens is 
detachable for panel mounting, with a l:epaaate base for the tweeter 
furnished for external mounting where desired. Aluminum voice 
coil has 16 ohms Impedance. Size: 4'a" 'long it 3" diameter, lens 
extends 21/2". Requires a crossover ne.work, preferably one with a 
level control, such as the LN -2. With full instructions. Shpg. wt., 
5 lbs. 
HW7 

Packed Into a 21/2 "sal /'e:I3,a" plastic case 
This Two Transistor plus crystal diode radio 
kit offers many surprises. mill icing e regener- 
ative detector circuit with -.r asformer coupled 
audio :age. gives you hiRe gain and excel- 
lent selectivity. Pulls in disant tatlons wilo' 

ease with more than ample earphone volume- 
Kit comes complete with two transistors . 

crystal diode. loopstick. A-gonne transistor 
audio transformer, resistors, condensers. peas 
tic c etc, Including schematic and in 
tructions. -KT 

-RBA Complete Klt leas earphones. 10.95 Net 
MS260 New Super Power Dynamic 

nmp. 8000 ohm. Circuit i D.C. 
20 t 3.9s 

NEW POCKET AC DC VOM MULTITESTER 

2,000 ohm per Volt on AC & DC 

Net 14.95) 

CROSSOVER 
NETWORK 

DUCTIVE NETWORK Vn <ROSSOVEN 2000 S 

WI I.I LEVEL RItLIANCE CONTROL 

The fregtenc es above 2000 cycles are 
channeled to 'he high frequency tweeter 
by meats of the high -Q inductance and, 
capacitance :omprlsing this efficient 
crossover levork. The highs and lows 
are brcu¢It into acoustic balance by 
means of a cuntinuousiy variable level - 

brilliance ccntrcl. Control has a 21$ 't. long cable for remote 
mounting. Network matches 8 -16 chu It eakers with insertion loes 
reduced to a minimum. Enclosed in nizo al case 6" L e 1 %" H e 
2 %" D. With full Irstructlons. Shpg, at., 5 lbs. 
LN -2 Net 8.75 

METAL -CASED CONE TYPE HI -FI TWEETER 
FREOLENCY RESPONSE 2000- 16.000 CPS 

HANDLES 20 WATT; CF POWER 

Highest quality cone type high frequency tweeter 
having a range from 20f0 to 16,000 cycles- Es- 
pecially efficient TA higher end of audio epee- 
tram where other ease Croe tweeters tend to lose 
clarity and vokumt. Entirely closed in a metal 
case with a base to that it can stand by itself 
or be mounted on a fin: surface with courting 
bracket auppll md. Rated to handle 20 waLs of 
power. A crossover network is required; the' 
Lafayette LN -2 is ideal. Voice coil tape-canoe 
8 -16 ohms. Size: 31/2" t 21/2" e 3e DEam. 
Shpg. wt., 3 17s. 
H Yet 5.95 

at ' 16AMAICA33tN.Y DEPT I ,I 

Completely wired - Not a kit NAME _ _ - 
Accurate VOM with a sensitivity of 2000 
ohms per volt on both AC and DC. Single se- ADDRESS 
lector switch. 3" 160 amp. meter. Scalers: 
DC Volts-. 0- 10 -50- 500 -1000; AC Volta: 
0 -10 -50 -500 -1000; Ohms: 0 -10K, 0 -1 Meg: 

CITY __- _- - - - _ 
DC Current: 500 ua and 500 ma: Decibel: s 

i -20 to +22, +20 to 36; Capacity: 250 mml Jays +!, - - 

to .2 mfd and .005 to 1 mid. Heavy plastic ZONE -STATE- - STATE- - -- ! 

LastYer+FO 

panel, metal bottom. 41/4 " 31/2" x 1s /s" 
:-..j.4_,..1... With batteries and test leads. Shpg. wt. 4 Ilia. CUT OUT " 9s AND MAIL Ígß r ' TODAY! - 

SEND FREE 
CATALOG 

October, 1956 17 



 

BUILD THIS 

TRANSISTOR RADIO 
and 20 other 

interesting projects 

with SYLVANIA'S 
new transistor KIT 

Sylvania supplies all the transistors and a matching 
crystal diode. All other parts are completely speci- 
fied and are readily available. It's a foolproof 
package of a tested design -made with tested com- 
ponents- supplied with tested transistors and 
complete instructions. 

If you can read the schematic and handle a 
soldering gun or pencil ... you'll make a powerful, 
sensitive transistor radio you'll enjoy for a long 
time ... and learn a lot about transistors while 
building it. 

Booklet supplied with every kit gives complete 
details on how to build 
Transistor Radio and 20 
other interesting projects. 

Available now at your 
Sylvania Distributor 

1,30 

Carl & Jerry (Continued from page 14) 

careful notice. One of the cars that just 
stopped was an ancient Model A Ford 
truck loaded with late -in- the -season wa- 
termelons. The driver was a little wea- 
zened man with a sharply- pointed white 
goatee; and from the way he popped from 
the cab and began waving his arms about, 
he was obviously quite excited about 
something. The unmistakable appearance 
of the other car, a state police patrol, gave 
a possible clue to the cause of his agi- 
tation. 

"Hey, Carl," Jerry said into the mike, 
"you'd better come on down here and see 
what gives. Looks like it may get inter- 
esting." 

Collapsing the antenna of the handie- 
talkie to shut it off, Jerry hurriedly left 
without thinking to shut off the u.h.f. 
transmitter. He had barely reached the 
parked cars before Carl came pumping up 
on his bicycle. 

"I tell you," the little man was shouting, 
"that you and your fancy radar gadget 
are all wrong. You can't possibly drive 
that bucket -of -bolts sixty- five." 

"Take it easy, Pop," the big state troop- 
er behind the wheel of the black car said 
good -humoredly. "This thing doesn't make 
mistakes. It said you were hitting sixty - 
five when you passed, and that's what you 
were doing. So we radioed ahead for Jim 
to stop you." 

"Tell you what I'm gonna do," the man 
with the goatee offered. "If any one of the 
three of you can drive that Model A a 
mile over forty -five miles per hour, I'll 

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric(Canada) Ltd 
Stiel Tower Bldg., Montreal 

SYLVANIA 
LIGHTING RADIO TELEVISION "You and your fancy radar gadget are all wrong," 

ELECTRONICS ATOMIC ENERGY 
the man with the goatee was shouting. "You can'f 
possibly drive that bucket -of -bolts sixty -five." 

IB Always say you saw it in- POPULAR ELECTRONICS 



Amazing New TV " DETECT -0 -SCOPE" 

-- ,DETECT- ò-SCOPE 

Spots Bad TV Tubes 
Ì 1 

in a jiffy! 
60% to '75% of all TV failures are 
caused by faulty tubes. This amazing identification Lion glib 

numbers 
f 

tubes 

new giant -sized "Detect- O- Scope" may 

tells you, at a glance, exactly how to how to locate, check and replace 

spot ad tubs in any 
timebmoneye- makesryoueanS'ex- righted. Sells lfor 2$100 but yours 

pert" TV trouble -shooter! Gives absolutely FREE on this offer! 

YOURS FREE WITH THE FAMOUS MANUAL DESCRIBED BELOW 

FIX T II STS RIG H T AWAY 
-even if you never fixed a lamp or doorbell before! 

McGraw -Hill's Amazing New 

Low -Cost Instruction Manual Skips 

Hard -to- Understand "Theories" 

and Formulas -Tells HOW- TO -DO -IT in PLAIN ENGLISH 

AT LAST -a well -known 
EXPERT tells you in 

PLAIN ENGLISH how to 
fix TV or radio sets! Right 
from the very first chap- 
ters you can start doing 
simple repairs ... and be- 
fore you're HALF way 
through the manual, you 
can fix HALF the television 
and radio sets that you en- 
counter. In just a few weeks 
you can start fixing your 
own and friends' sets ... 
even start your own money- 
making business at home. 

NO complicated formulas! 
NOT a study book 1 Deals 
only with parts that go 
wrong in sets -tells HOW 
to find the trouble - and 
the EASY way to FIX IT! 

Why It's So EASY 
John Markus, Associate Editor of 

Electronics Magazine, spent FOUR 
years making this one -volume manual 
practical and easy - to - follow - even 

Save Money on 
Your Own Set 

Save $50 to $100 a 
year installing and 
servicing your own set. 
Book tells what to do 
if picture is blurred- 

for the most "unhandy" be- 
ginner. A -B -C directions 
and 700 clear photos, dia- 
grams, and drawings show 
exactly WHAT and HOW 
to fix, step -by -step. Includes 
everything you need to 
know: where and houx to 
buy tubes and parts ; where 
and how to get an official 
circuit diagram of any set; 
how to choose and use basic 
tools ; how to test tubes 
WITHOUT a tube tester; 
how to use 58 
common TV con- 
trols ; simple 
"cures" for com- 

split -distort rd -tilt- 
d 1 1 t pale 

o loudspeak- 
ers, phono pick- 

ups, install and check an- 
tennas -and much more. 

'snow'- drifts -etc 
e -w gg es- too a dmon 

TV and ra- 
io troubles ;how 

1r black - jitters - t fix loudspeak 

Also Yours for 
10 DAYS' FREE TRIAL: 

PRACTICAL RADIO 
SERVICING 

By Marcus and Levy 
100 MILLION radio sets still In use! 
Learn to fix Uuem. Make good money Io 
toil or spade time. New guide shows 

u how to handle any type set -how 
tu trcnbl a -sh00, test, repair, replace 
parts. Hundreds of clear pictures, dia - 

)trams make it easy. Includes servicing 
ru,lio phnno combinations. Check propel 
O.x in coupon for FREE TRIAI.. 

October, 1956 

SEND NO MONEY 
Mail coupon below - 

without money! When 
book arrives try it out on 
your own or neighbors' 
sets. See how simple and 
easy it makes nearly every 
repair job. Make it pay 
for itself in 10 days or 
don't keep it. Mail coupon 
NOW to: McGraw -Hill 
Book Co., Dept. PEL -10, 
327 West 41st St., New 
York 36, N. Y. 

PARTIAL CONTENTS 
Bow to Remove and Replace Tubes Testing Tubes 
without a Tester Using a Table Tester Power 
Supply Troubles How to Test and Replace Resistors, 
Controls, Switches, Condensers, Coils, Transformers 
Speakers Phono Pickups Antennas and MUCH MORE. 

TRY IT 

FREE 
R pWN SET 

N 

OV 

R 10 
DAYS 

McGraw -Hill Book Co., Dept. PEL -10 
327 West 41st St., New York 36, N. Y. 
D 
vi. ion danrd Radio Repairing for 10 DAYS' TRIAL. If 

not 

delighted, I may return hook, pay nothing. Otherwise. I 

will send only $1.05 plus few cents shipping: then 3 
monthly payments of $2. ( "Detect -O- Scope" Is FREE in 
any ens,' 
1 keep it, 

Practical Radio Servicing cg plus 10 few 
AYS' TRIAL. If Send cents shipping: 

then 3 monthly payments of only $2 each. c 

Name 

Address PEL-10 

City Zone.... State 
ID SAVE MONEY. Checo here if enclosing payment WITH 
couprin f$7.05 for TV and Radio Repairing: $8.50 for 
Practical Radio Servicing). Then WE pay all shipping costs. 
Lame 10 -day return privilege. l Offer good in U.S.A. onlY.l 
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Carl & Jerry ('umt inued from page 18) 

give it to you and throw in the load of 
watermelons to boot!" 

"Old Timer, you've got yourself a deal," 
the youthful trooper named Jim said, as 
he slid out of his patrol car. "I always did 
want to drive one of those old cars my old 
man still insists is 'the best car Henry ever 
built.' If you got sixty -five out of that 
iron, so can I. I'll go back up the road a 
piece and come on by with the thing wide 
open so you boys can get a reading on me." 

He got into the truck, and went off up 
the highway with the motor spluttering. 

emk0 YOU KNOW how that radar thing 
jiy works ?" Carl whispered to Jerry. 
"Sure. So would you if you had read the 

article about it in the May, 1956, issue of 
POPULAR ELECTRONICS. It depends on the 
Doppler effect." 

"I remember that from physics. It's an 
apparent change in frequency of a signal 
emanating from a moving source as ob- 
served from a fixed position." 

"Fine," said Jerry. "That's exactly right. 
The most common example is the appar- 
ent change in the pitch of a train whistle 
as it passes. When it's coming toward you, 
the pitch seems to increase; but as the 
train moves away, the pitch lowers. When 

the train is moving rapidly toward you, 
the sound waves are sort of bunched to- 
gether and the pitch of the signal striking 
the ear is increased. When the whistle 
is moving away, the sound waves are 
stretched out, and the pitch seems lower. 
The radar gadget sends out a beam of 
u.h.f. signal that strikes the moving car 
and is reflected back to a receiver housed 
in the same unit with the transmitter. 

"This reflected signal is mixed with the 
signal direct from the transmitter," Jerry 
continued, "and the difference between 
their frequencies is read by an audio fre- 
quency meter. The difference in frequency 
between the transmitted signal and the 
reflected signal depends directly on how 
fast the car reflecting the signal is mov- 
ing. The faster it moves, the greater is the 
difference. At 100 miles per hour, the re- 
flected signal will be shifted 731 cycles 
from the transmitter frequency of 2455 
megacycles. Speeds below 100 miles per 
hour produce less shift. The audio fre- 
quency meter is calibrated in miles per 
hour for direct reading of speed." 

"But where is the radar gadget ?" 
"Probably in the trunk of the black car. 

You can see the meter there on top of the 
dash. The signal is sent out and received 
back through a camouflaged hole in the 

(Continued on page 24) 

Another reason why today's 
fastest selling high fidelity 
record changer is 

* Accurate Speeds - 
factory pre -set and tested 
for less than 0.25% rms wow and 
flutter content measured 
at 331/2 rpm ...specifications unmatched 
in the field. 

20 

gF 
For other features and new popular price, see your 
hi -fi dealer or write Dept. TK -18. 

650 Halstead Avenue, Mamaroneck, N. Y. 

Always say you saw it in- POPULAR ELECTRONICS 



offers you the 

finet training 

at ha e in 

Raüìo4 
electrOnBcs 

NprRnó o-vd 

t G 0 orshQS 

Electronics 

eis siso^ 
S 

recfnp 

GOprteevfiO^ 

er 

is 

o 

wog*. ret 

t 
ßmerico 

ce 

p1 
Radw CosP° 

rocion 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 war FOURTH STREET; NEW YORK14, N.Y 

October, 1956 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you -learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RCA Institutes, Inc., Home Study PE 108 
350 West Fourth Street New York 14, N. Y. 

Without obligation, send me FREE CATALOG 
on Morne Study Courses in Radio, Television 
and Color TV. No salesman will coll. 

Name 
Please Print 

Address 
City 

L 
Zone. ..State 

2I 



/UPlPA MACHINE THAT COMPOSES MUSIC 

BUILD IT YOURSELF in a few hours! 

-.----------- .._._._.__------ ::-------------_: _--_ --__._--_._-- 
R,1111_ Y11I_V__IN/4. 

Actual tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

GENIAL 
ELECTRIC BRAIN 

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the clear -cut, step -by -step directions given in a thrilling booklet! No soldering required . no wiring beyond your skill! GENIAC is a genuine brain machine -not a toy. The only logic machine kit that not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic logic, automatation, etc. So simple to construct that even a twelve -year -old can make a machine that will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never available before! 
OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of ingeniously designed parts makes building circuits one of the most fascinating things you've ever done! You set up problems in a variety of fields -and get your answers almost quicker than you can set them up! Play games with the machine -nim, tic -tac -toe, etc. -and pit your brain against its logic! Solve puzzles in a few seconds that would take you hours without the aid of the machine. You actually see how computing and problem- solving is analyzed with algebraic solutions transferred directly into circuit diagrams. 
YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1956 Model GENIAC KIT contains: (1) a complete 200 -page text, "Minds and Machines " -a basic introduction to computers. (2) "How to Construct Electrical Brains At Home " -a fully illustrated text book on basic computer design theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A special booklet with full scale diagrams that you can tear out and place on your work bench for easy assembly. (4) Beginners' Manual. Starting from scratch, the manual adds fifteen extra experiments, thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 400 components and parts. 
So -mail the coupon for your GENIAC today! Your rnorey back if not delighted! 

Some Firms and Institutions that have ordered GENIAC: 
Allis- Chalmers 
Remington -Rand 
International 

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 

Walter V. Clarke General Insurance 
Associates Co. of America 

Barnard College Lafayette Radio 

Westinghouse Rohr Aircraft Co. 

Electric Albert Einstein 
Medical College 

Phillips Naval Research 
Laboratories Laboratories 

Los Angeles 
Public Schools 

Kansas State 
University 

Duke University 
Coral Gables 
Bell Telephone 

Laboratories 

K1-Only 

$1995 
Postpaid 

/1/bII' CIRCLE -O- PHONIC SOUND SYSTEM 
I 

A revolutionary new sound system which can increase the ef- fectiveness of conventional amplifying and loudspeaking units 
over several hundred percent has been developed by our en- gineers. This patented speaker hookup rotates the loud- speaker at fixed speeds distributing the sound in a complete Q` circle without distortion, echo or microphone feedback. In 
actual demonstrations, one 25 Watt speaker covered the en- 
tire Ehbetts Field Grandstands and in acoustically dead night- 
clubs, one CIRCLE -O- PHONIC speaker took the place of 21 
individual loudspeakers mounted around the room. If you 
need special stereophonic effects with CIRCLE -O- PHONIC 

NAL sound, you will want to read "EXPERIMENTS WITH CIRCLE - CONVELOUDNTTIO 
O O- PHONIC SOUND." Postpaid LP1 -$2.00 

Sound travels only ¡n Or buy our CIRCLE -O- PHONIC kits. 10 Watt kit 

$49 set direction, resulting with motor, baffle, full frequency range speaker 11 {`,/95 
in an uneven spread of and cabinet. F.O.R. N.Y. Li- 
sound intensity. 25 Watt kit with motor, baffle and cabinet, F.O.B. N.Y. 

L2-$ 135.00 
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CIRCLE - O - PHONIC 
LOUDSPEAKER 

Sound spreads at an 
even intensity through - 
out the entire enclosure. 

OLIVER GARFIELD COMPANY 
126 Lexington Avenue, New York 16, New York 
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-LEARN HOW TO BUILD COMPUTERS! 

ELECTRONIC MEMORY COURSE 
An essenial part of every computer is the memory -a storage device for retain- 
ing bits (binary digits) of information. The ELECTRONIC MEMORY course 
contains instructions for building relay memories, magnetic core "Matrix" 
memories and "SEAC" tube storage memories, with detailed descriptions of over 
15 different methods of storing information and automatically giving instructions 
to electronic devices now in use. The booklets, texts and manuals are a complete 
course in this fascinating subject. Suitable for all levels -particularly designed 
for people who have some knowledge of electronics but want to know specific 
details of electronic computers for professional reasons. Complete question 
answering service. The memory "Matrix" can be expanded to any desired de- 
gree and can he used in conjunction with the digital computer kit as an outside 
memory store. Price of course with all instructions and training $22.00 manuals, texts, etc., postpaid. Cl- 

DIGITAL COMPUTER COURSE 
Have you ever wanted to build a small digital computing device? One that re- 
produces in miniature what computers like ENIAC, SEAC, BIZMAC, etc do on 
a large scale? Our DIGITAL COMPUTER course shows how to set up and build 
computers and experiment with pulses, storage, gates, flip flops, adding, sub- 
tracting, multiplying and applications of Boolean Algebra to circuit design. 
You get an introduction to programming. More important, you learn how and 
where to buy computer parts to build your own computers. Manuals, wiring 
diagrams and texts provide a complete introduction to theory and practice of 
DIGITAL COMPUTERS clearly explained. We have a complete question answer- 
ing service. This is the finest and only DIGITAL COMPUTER course $28.00 
on the market, postpaid, C2. 

ANALOG COMPUTER COURSE 
ANALOG COMPUTERS are widely used in engineering and scientific research to 
duplicate actual physical conditions and to integrate and differentiate directly. 
Our ANALOG COMPUTERS course lists sources of materials, parts, theory and practical instructions, plus wiring diagrams and schematics for adding, multi- 
plying, integrating and differentiating specific experiments, give practice in cal- 
culating scale factors, choice of time scales, machine equation and block dia- 
grams, phase inverting amplifiers, use of parallel imputs, solution of simple 
differential equation. We show you how you can build computers at home. 
Texts discuss theory and design of computer elements, network and operational 
amplifiers, multiplication and function generation. This is your best and only 
comprehensive introduction to ANALOG COMPUTERS. Each course is a com- 
plete introduction to the subject with all necessary instructional ma- $28.00 terial and parts. Course, Manuals, postpaid. C3- 

RIST RÁDIO weighs 2.5 oz. 

All- transistor wrist radio receiver 
A broadcast band all- transistor wrist radio 
has been designed with r -f reflex circuit to 
provide good selectivity and sensitivity. Three 
transistors are used which require 4.5 ma 
total battery current and five button -size mer- 
cury cells last up to 100 hours. The receiver 
features a 2 -stage transformer -coupled audio 

amplifier and a no- whistle regenerative circuit. A high quality 
hearing aid receiver allows for private listening. Printed cir- 
cuitry is used throughout. Band coverage is 550 to 1600 kc. Its 
small size (2% in. long, 13/4 in. wide and 3/4 in. thick) and weight 
(2.5 oz. with batteries) make it well suited for wearing on the 
wrist or in a shirt pocket. Completely assembled with 49 95 all batteries. Postpaid Rl- tiT L 
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SECTION OF MATRIX 
Diagram of a Neon 
Tube Digital Storage 
Unit. 

A modulo 2 counter. 
More commonly a flip - 

flop arrangement of 2 

triodes. This is the main 
elementary component 
from which counters 
and accumulators are 
assembled. 
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Block diagram for a 
imple integrating cir- 
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Order Now! 
Oliver Garfield Co., Dept. PE -106 
126 Lexington Avenue 
New York 16, New York 
Please send me: 

Ki -$ 19.95 Postpaid 
$ 20.95 West of 

Mississippi 
$ 21.95 Outside U. S. 

PL1 -$ 2.00 Postpaid 
L1 -$ 49.95 F.O.B. N. Y. 

L2 -$135.00 F.O.B. N. Y. 

Cl -$ 22.00 Postpaid 
C2 -$ 28.00 Postpaid 
C3 -$ 28.00 Postpaid 
Rt -$ 29.95 Postpaid 

Check, Cash or Money Order 
is enclosed. My name and 

address are attached. 
DEALER INQ UIRIES 

INVITED 

OLIVER GARFIELD COMPANY 
126 Lexington Avenue, New York 16, New York 
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Carl & Jerry (Continued from page 20) 

metal lid of the trunk. All this car has to 
do is park along the highway and take 
speed readings. When a 'live prospect' 
shoots past, the radar car radios to a pat - 
trol car waiting about a mile down the 
highway, and he picks up the speeder. 
Well, here comes the truck; let's go over 
and see what kind of a reading it gives." 

The boys moved over to the black car 
and watched the meter on the dash as the 
truck went spluttering by. The pointer 
rose sluggishly to a reading of thirty -five 
miles per hour. 

"That's all that crate will do," Jim an- 
nounced, as he drove back and parked the 
truck. "I had my foot clear down in the 
fan. My old man must have rocks in his 
head if he thinks that's a good car." 

"I don't get it," the radar operator be- 
hind the wheel said to the other. "This 
thing never was wrong before. I still say 
we give the old gentleman a ticket -hey!" 
he broke off, "look at the meter." 

SURE ENOUGH, the meter on the dash 
was jumping crazily about. Jerry's 

glance went from it to his Aunt Enid 
busily sweeping the immaculate front 
porch. (As every woman knows, a broom 
is a wonderful excuse for staying within 

earshot and eyesight of any interesting 
event!) As her broom nudged the coaxial 
cable, the dish antenna wobbled back and 
forth. 

"Watch that meter a moment while I 
do something up on the porch," Jerry sug- 
gested to the men in the car. Running to 
the u.h.f. transmitter, he swept the invis- 
able beam from the antenna back and 
forth across the trunk of the black car. 

"That's what's doing it!" one of the men 
called. "What you got up there anyway ?" 

Carl and Jerry explained that the trans- 
mitter they were using was supposed to 
be in the 2300 -2450 mc. ham band, but 
that since they had no extremely accurate 
frequency- measuring equipment at this 
frequency, the transmitter had drifted 
down very close to the 2455 -mc. frequency 
of the radar transmitter. The difference in 
frequency was just enough to give a good 
reading on the speed indicator. 

"Well, that's one for the book," the man 
behind the wheel said, tearing up the 
speeding ticket he had started to write. 
"Of all the places we had to set up our 
operation, we had to pick this one directly 
in the path of your beam. Pop, I'm sorry 
for all the hard time we've given you." 

"That's all right, young man; we're all 
wrong at one time or another," the little 
man with the goatee said pleasantly; "but 

Parts supplied as illustrated. In addition, re- 
quires batteries, any convenient carrying 
case, and simple whip antenna. 

Kit Form (Includes tube and crystal 
Unit less batteries) $9.95 

Wired and Tested (includes tube and 
crystal but less batteries) $13.95 

HOW TO ORDER: For fastest possible serv- 
ice, RC -l00 Transmitter Unit (or kit) are sold 
direct. When cash accompanies order, Inter- 
national prepays postage. Otherwise, ship- 
ment made C.O.D. 

MODEL RC -100 (BATTERY OPERATED) 

Measuring 31/8" x 4 ", the Model RC -100 Transmitter 

Unit is designed for coupling maximum power into the 
antenna to obtain LONGER RANGE of model control. 

With Snap -On connections, the Unit has printed cir- 
cuit; uses 3A5 tube in oscillator- multiplier circuit. 

THE MOST ECONOMICAL QUALITY 
TRANSMITTER ON THE MARKET! 

Crystal controlled on 27.255 M.C. Available in low 
price kit form; easily assembled, with complete step -by- 
step instructions in each Unit. 

International 
CNYSI'AI, MFG. CO. Inn 

18 N. LEE PHONE FO 5 -1165 OKLAHOMA CITY, OKLA. 
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let us send you FREE 
the entire story on 

HOW TO 
PASS 
YOUR FCC 
Commercial 
LICENSE 
EXAMS 

GET YOUR FCC 

LICENSE IN A HURRY! 
We can train you to pass your License 
Exams if you've had any practical ex- 
perience - amateur, military, rac is 
servicing, or other. Our proven plan car, 
help put you on tie road to success,. 

Your FCC ticket will be recognized by 
employers as proo!' of your technica[ 
ability. 

sznAl 
° ° MAIL COUPON 

NOW... 
Get All 

3 Books 
FREE! 

to train you 
until you__ receive 

our FCcí , nse 
*See Free Catalog for complete details 

Cleveland Institute training res,iiis in 
success with commercial FCC examina- 

tions .... easily .... and quickly 
Here's Proof: 

Name and Address License Time 

Walter Eggers, Pacific Grove 1st 12 weeks 

Paul Reichert, West Salem, Ohio 2nd 10 weeks 

Harold Phipps, LaPorte, Indiana 1st 28 weeks 

John H. Johnson, Boise City, Okla 2nd 12 weeks 

James Faint, Johnstown, Pa. 1st 26 weeks 

(Names and addresses of trainees in your area sent on request) 

Cleveland Institute training results in job offers like iilese: 

Radio Operators & Technicians Electronic Technicians 

American Airlines has openings for radio Convair Electronics Department: Radio 
operators and radio mechanics. Operators and Radar Mechanics, Electronics Tech - 
start at $334.53 per month. Radio me- nicians, and Junior Engineers are wanted 
chanic's salary up to $1.99 per hour. Peri- for a special program on fire control de- 
odic increases with opportunity for ad- velopment and installation. Beginning 
vancement. Many company benefits. rate: $365 and up. 

And our trainees get good jobs 
Electronics Technician 
"I am now employed by the Collins Radio Company as a Lab Technician. 
(This job was listed in your bulletin.) I have used the information gathered 
from your course in so many ways and I know that my training with Cleve- 
land Institute helped me a great deal to obtain the job." 

Airlines Charles D. Sindelar, Cedar Rapids, Iowa. 
"I replied to the Job Opportunities you sent one and I am now a radio op- 
erator with American Airlines. You have my hearty recommendation for 
your training and your Job -Finding Service." 

James A. Wright, Beltsville, Md. 
Member National 

MAIL COUPON NOW AND GE Home 
ALL 3 BOOKS FREE Study 

Council 

Cleveland Institute of Radio Electronics 

Desk PE -17, 4900 Euclid Bldg., Cleveland 3, Ohio. 

Please send Free Booklet 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 

In what kind of work are you 

now engaged? 

fl Broadcasting 
Home Experimenting 
Telephone Company 

Other 

In what branch of Electronics 

are you interested? 

Name Age 

Address 

City Zone State 

Special Tuition Rates to Members of Armed Forces 

1 

1 

, 

, 
1 

1 

1 

1 
OM i f NM ISM l' ' INN f' ( 
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r Yes! Tell me more about Bell High Fidelity 
Equipment, and the name of my nearest dealer. 

Nome 

Address-- _ 

City J 

get MORE 
for your HI -FI 

MONEY 
with 

AMPLIFIERS 
and TAPE 

RECORDERS 

This new --7aCe- -ake -a 
is typical of remarkable 
Bell value ... and look at 
all these features! 
* MORE OUTPUT * HIGHER FIDELITY * BUILT -IN PRE -AMP * HUM CONTROL * 20 TO 20,000 CYCLES * SEPARATE 

TONE CONTROLS 

This new Pacemaker is only one of the 
many fine amplifiers and tape recorders manu- 
factured by Bell Sound Systems, all offered at 
moderate prices. 

You can plan your High Fidelity invest- 
ment for much greater value by finding out 
more about what Bell offers to you. 

Write for free, illustrated literature and 
discover for yourself how to get more for your 
money by buying Bell. 

*Priced slightly higher Denver and West. 

Zone State 

BELL SOUND SYSTEMS, Inc. 
A Subsidiary of Thompson Products, Inc. 

555 MARION ROAD COLUMBUS 7, OHIO 
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Carl & Jerry (Continued from page 24) 

I feel I owe these boys a favor. How about 
giving you a lift hack to town if you're 
ready to go? You cati put your hikes in 
hack." 

The boys promptly took him up on the 
offer, and soon they were chugging down 
the road. After they had gone about a 
mile, the little old man took a cautious 
look in his rear -view mirror, then reached 
over to the right side of the dash and gave 
a shiny knob there a practiced turn coun- 
terclockwise. Instantly the popping motor 
smoothed out and the truck plunged for- 
ward on the road. 

"These young whipper- snappers don't 
savvy a combination choke and carburetor 
control any more than a redskin used to 
savvy the hindsight on a rifle," the old 
fellow said with a cackling laugh. "Fact 
is, most of the young ones don't know 
what a hand -choke is, let alone a dash - 
mounted carburetor control. When I saw 
that patrol car take out after me, I just 
leaned over and cut Betsy's gas down un- 
til she would barely run. That's why the 
officer could only get thirty -five out of her. 
Shucks, with her Fronty head and special 
camshaft, she'll hit seventy -five without 
a bit of trouble." 

CARL AND JERRY made no comment. 
When the old man let them out at 

their homes, he insisted that each accept 
a large watermelon. As he drove off, Carl 
turned to his pal and said slowly: 

"Jer, I feel kind of funny. I'm not at all 
sure but that we helped defeat 'due proc- 
ess of law' today." 

"Neither am I. On the other hand, may- 
be our transmitter did get into the act. 
We'll never know. Let's go in and eat wa- 
termelon while we brood about it!" -3p- 

POPULAR ELECTRONICS 



MODEL S -38D 
$49.95 

COVERAGE: Standard Broadcast from 540 -1650 kc plus 
international reception on 3 Short -Wave Bands covering 1650 
kc -32 Mc. 

The rad oman's Idea of radio ... This famous Hallicrafters' 
radio, now with smart new styling, amazes even the experts 
with its superior performance. Featuring the same skillful 
engineering found (n much higher priced communications sets 
make the S -38D deal for the Short -Wave listener or new 
radio amateur. 

MODEL S -94 or S -95 
$59.95 

COVERAGE: S -94: 30 -50 Mc -S -95: 152 -173 Mc 

For the thrill of emergency radio -Police, Fire ... Two new 
high performance receivers replacing the popular Hallicrafters 
S -81 and S -82. Compact, easy -to- operate and covers police, fire, 
taxicab, bus, railroad, private telephone mobile, forestry and 
other industrial and emergency- service communications operat- 
ing within models' frequencies. Newly engineered FM chassis 
provides low frequency drift and high signal -to -noise ratio. 

for hams novices short wave listeners... 

MODEL S -53A 
$89.95 

COVERAGE: Standard Broadcast from 540 -1630 kc plus four 
Short -Wave bands over 2.5 -31 and 48 -54.5 Mc. 

FEATURES: Large easy -to -read overseas dial with interna- 
tional stations clearly marked. Electrical bandspread and logging 
scale. Five inch built -in PM speaker, jacks for headphones plus 
phonograph jack. Temperature compensated to reduce fading 
due to frec,uency shirt. Two stages of i.f. 

MODEL S -85 or S -86 
$119.95 

COVERAGE: Broadcast band 540 -1680 kc plus three S/W 
bands 1680 kc -34 Mc. 

This newly engineered Hallicrafters receiver has the 10, 11, 
15, 20, 40 and 80 meter amateur bands calibrated on large easy - 
to -read dial. Over 1000° of calibrated bandspread for better 
selectivity on ham bands. Husky, full sized unit features separate 
bandspread tuning condenser and built -in PM 5" speaker. 

world wide enjoyment 
is yours with a I I i crafte rs 

...at everybody's price! 

MODEL SX -96 
$249.95 
Matching R -46B 
Speaker $17.95 

COVERAGE: Standard Broadcast; 538-1580 kc; Three S/W 
Bands, 1720 ko -34 Mc. Band 1: 538 kc -1580 kc -Band 2: 1720 kc- 
4.9 Mc -Band 3: 4.6 Mc -13 Mc -Band 4: 12 Mc -34 Mc. 

TYPE OF SIGNALS: AM- CW -SSB 
FEATURES. Precision gear drives are used on both main 

tuning and band spread dials. 
Most talked about receiver on the air ... This Hallicrafters 

double conversion selectable side band receiver offers major 
improvements in stability by the addition of temperature com- 
pensation in the high f °equency oscillator circuits and the use of 
crystal controlled second conversion oscillators. Hallicrafters 
highly selectable 50 kc i -f system is used in this new precision - 
built receiver. 

October, l95x6 

MODEL SX -99 
$149.95 
Matching R46B 
Speaker $17.95 

COVERAGE: Broadcast Band 540 -1680 kc plus three Short - 
Wave Bands covers 1680 kc -34 Mc. Packed with all the features 
most in demand by the DX enthusiast, this model is a real 
stand -out in its price range. The large, very easy to read dial 
features over 1000 degrees of calibrated bandspread through 
the 10, 11, 15, 20, 40 and 80 meter amateur bands. Incorporated 
in the advanced design are such much -wanted components as 
an "S" meter, a separate bandspread tuning condenser, a 

crystal filter and an antenna trimmer. Grey -black steel and 
brushed chrome cabinet is perfectly styled for appearance 
and function. 
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LEARN 
basic electronics 

THE EASY ''PICTURE BOOK" WAY! 

Just Released: The fabulous 

ILLUSTRATED Training Course 

now used by the U. S. Navy! 

You Learn by Pictures 

Over 25,000 Navy trainees have already learned Basic Electric- 
ity and Basic Electronics this easy, "Picture Book" way! Now, 
for the first time, YOU can master the basics of Electricity 
and Electronics with this same "Learn -by- Pictures" training 
course! Over 1,700 simple, easy -to- understand drawings explain 
every section--these "teaching" pictures actually make up 
more than half the entire course! No other Basic Electricity or 
Basic Electronics course in America uses this revolutionary 
illustrative technique! You learn faster and easier than you'd 
dream possible! 

A Complete Idea on Every Page 
Here's how this easy, illustrated course works: every page covers 
one complete idea! There's at leait one big illustration on that 
JIM page to explain itl What's more, an imaginary instructor 
stands figuratively at your elbow, doing "demonstrations" 
that make it even easier for you to understand. Then, at the 
end of every section, you'll find review pages that highlight she 
important topics you've just covered. You build a thorough, 
step -by -step knowledge at your own pace -as fast as you your- 
self want ro go., 

Everyday English --A Course. Anyone Can Understand 
Sponsored by the Navy to turn out trained technicians in record 
time, this modern course presents Basic Electricity and Basic 
Electronics in a simple way that everyone can grasp -regardless 
of precious education.' Every phase is made instantly clear -ex- 
plained in plain, down to earth English -with hundreds of 
easy -to- understand illustrations to help you! 

10 Complete Volumes 

Volumes I and 2 of ''Basic 1 .lectri,ity'' cover DC components 
and circuits; Volumes 3 and 4 cover AC components and cir- 
cuits; Volume 5 covers AC and DC motors and machinery. 
Volume 1 of "Basic Electronics'' covers Diodes and Power 
Supplies; Vols. 2 and 3 cover Amplifiers and Oscillators; Vols. 
4 and 5 cover Transmitters and Receivers. 

Home Study Without Correspondence 

This course is su different, su complete -there's no need for the 
usual letter writing, question and answer correspondencel Learn 
at home -at your own pace! 

10 Day Examinotion- -Money Back Guarantee 

Send today for these exciting new training courses -yea risk 
nothing: When you receive the volumes, examine them in your 
own home for 10 full days. lf, at the end of that time, you're 
not completely satisfied, simply return the books to us and 
we'll gladly refund your full purchase Drin! Total cost for either 
5-volume course is only $9.00! In Canada, prices approximately 
5% higher. 

ORDER TODAY! 
These books are sold by electronics parts jobbers 
and book stores. If YOUR dealer doesn't have 
these books, mail this coupon to us! 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, N. Y. C. 
I have enclosed S Please send me 

5 -vol. Basic Electricity set (u. $0 net 
5 -vol. Basic Electronics set Ç. $9 set 
Both sets. I understand I may return the books 
In 10 days, and receive a complete refund of the 
full purchase price if I am not satisfied. 
Add state or city sales tax where applicable. 

Naine 
Address 
City & State P -10A 

LETTERS 
Reply to Plastic Request 

In response to the helping hand requested by 
J. Jecmen (June, 1956, issue, p. 28) on how to 
seal documents in plastics via electronics, I would 
suggest staying away from such methods. It takes 
too much r.f. power to seal small lines, let alone 
a large flat area. Also it is hard to do as the 
"target area" is always varying size. 

Just plain heat is sufficient. I have found that 
I can operate very economically with a 10" x 12" 
press and a 30 -hp. boiler. 

PLASTICS BY CHAPMAN 
Berkeley, Cal. 

Use for Proximity Detector 
There are times when truck drivers and people 

in automobiles find it impossible to see objects 
when they are backing their cars or trucks into 
tight places. Why not develop a capacity- operated 
relay using transistors so that when you are close 
to an object a bell will ring or light will blink? 

MAURICE L. LAROSE 
Los Angeles, Calif. 

Whether or not the exact device you propose 
can be built is open to question. It 'would seem 
as though it might be feasible if the "sensitive" 
areas could be restricted to the bumpers. Readers 
might like to try their hands at this project using 
a circuit similar to the Proximity Detector de- 
scribed in our April, 1956 issue on page 65. 

Transistorized FM Receiver 
Did you ever print a circuit for a' transistorized 

FM receiver? Are there any transistorized FM 
receivers marketed, such as kits or pocket re- 
ceivers? 

E. L. DOERRER 
Tinley Park, Ill. 

This question is frequently asked and can only 
be answered in the negative. There are no F11 
transistorized receivers on the market at this writ- 
ing. There is, however, a possibility of such equip- 
ment within the near future. Undoubtedly a step 
in that direction took place with the development 
of the new Regency short -wave converter featured 
on our September cover. This converter uses the 
Philco surface barrier transistor. 

Phone Patching 
I wonder if you might publish some material 

on phone patches. I would like to build one of 
my own. 

THOMAS LITTY, KN6RAD 
Los Angeles, Calif. 

Well, Tom, there is a lot to be said for and 
against phone patches. Incidentally, for those 
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Industrial Processing 

0 c°'B 1 

Handling Materials 

14:1e . 1: ,. . 

PREPARE NOW AT HOME FOR 
A PROFITABLE CAREER IN 

AUTOMATION 
ELECTRONICS! 

Does your 
present job 

offer 
advancement? 

PRACTICAL NEW TRAINING METHOD 
IS THOROUGH, DOWN -TO- EARTH! 
In plant after plant, many n- chines are being 
designed to run themselves. This s called "Auto- 
mation." The jo ss of some men who used to run 
these machines are gradually cisappearing. Every 
year sees more changes; more unskilled jobs be ng 
replaced. Bur its making many new jobs too -good- 
pay, solid -fettwe jobs in plants, offices and else- 
where -for men who are role ed in Automation 
Electronics. 

NOW IS THE TIME TO GET 1 -OUR TRAINING 
The design, operation a c maintenance of cortrols 
that regulate the new "automat c equipment,' is a 
promising field at the future. Its still uncrowded. 
There's time to get in on the ground floor if you 
act now. 

NO PREVIOUS TECHNICAL TRAINING NEEDED 
Many men 17 so 55, re3ardless of present jab, 
even men without previc us tee hnlcal training or 
advanced educdion, can train for good jobs in 
Automation Eleeronics. DeVry Technical Institute 
offers effective raining in you. own home with 
movies, plenty cf practical equipment and easy - 
to -read texts. Or get oll of your raining in Derry's 
large well -equipped trainir g laboratories in Chicago 
... one of the firest of its kind! 

WI HELP YON GET START® IN THE FIELD 
When you've completed the Dfl training, you'll 
have the knew. tow -the prat ical training you 
need to hold dawn a gooc job it Automation. Our 
affective Employment Service will help you get 

started toward many wonderfl 
and exciting opportunities. You 
have nothing to lose -and muds 
to gain. Send that coupon now so 
we can tell you about ìl. 

MANY SUCCESSFUL GRADUATE 
For 25 years, DTI has been builc- 
ing men for better jobs. Our files 
contain many letters from me, 
who have won success in elec- 
tronics and who give much credt 
to their DTI training. 

GET INTERESTING 
NEW BOOKLET 

The interesting story of "Auto- 
mation and YOU" is yours for 
the asking. Simply fill in .. 
mail the coupon. See how 
Derry's training programs 
may prepare YOU for a start 
in this coming new field. 

Technical cl 

SR; institute-{i 

One of Americo's Foremost Electronics Training Centers 

7.1 

v 
IP 

Making Electronic Devices 

Recording cnd Billing 

GET THIS BOOKLET FREE 

DEVRY TECHNICAL INSTITUTE, Dept. PE- 10 -AM 

4141 Belmorr Avenue, Chicago 41, III. 

' I would like turther information about the newer Electronic opportun- 

IIities in AUTOMATION, also facts on how you may help me to prepare. 

II 

,!l 

DEVRY TECHNICAL INSTITUTE 
C'IICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

October, 1956 

Nome 

Street_ 

Please Priot 
Age 

Apt 

City - 

1040 DTI's training is available ln Canada 

I 

I 
I 
I 

I 
I 
I 
I 
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what $3590 buys... 

readers who might misunderstand the term, it 
refers to methods of electronically intercepting 
phone messages without direct connections to the 
phone. We feel that there are a lot of potential 
misuses for phone Patches and would rather not 
publish plans on constructing them. 

Radiotelephone Mix -Up 
We read with interest the article by Elbert 

Robberson in your August issue called "You Can 
Phone From Your Boat." However, I would 
like to point out that the equipment shown on 

x 

New EMC 

Model 209 

TUBE TESTER AND 

REJUVENATOR 
YOU CAN HOLD THIS MINIATURIZED INSTRUMENT 

IN ONE HAND ... a revolutionary new development, 
it gives fast, absolutely accurate checks for tube 
quality, shorts, leakages, continuity, and opens on 
all modern and future tubes ... uses standard 
emission test for quick readings on modern, 311/2" 

plastic meter... flexible switching system prevents 
obsolescence. This professional instrument also 
rejuvenates picture tubes with the Model CRA 

(Picture Tube Test Adaptor)* ... specially designed 
by advanced engineering techniques, its handy size 

(63/4" x 71/2" x 4 ") makes it ideal for home calls." 

EMC Model 209 
(as illustrated in Hammertone metal case)$35.90 

In oak carrying case 38.50 
Kit form 25.90 

Complete with plastic -covered, detailed 
instruction book and tube listings. 

*EMC Model CRA 
(Picture Tube Adaptor) 4.50 

SEWINIRAIt 

Yes, send me full technical information about 
Model 209 and a complete catalog of other EMC 
Instruments. PE-10 

NAME 

STREET 

CITY 

30 

STATE 

C ELECTRONIC MEASUREMENT CORP. 

28a LREIE. TE STREET 
NEW YORK l2. NEW YORK 

EXPORT DEPT. -.370- BROADWAY,- N. Y. 13, N. Y. 

page 93 and described as being produced by the 
Raytheon Co. is actually RCA Radiomarine's 
ET -8059 "Golden Sentry." 

K. V. HAYES 
New York, N.Y. 

Help for Mr. Grenier 
In answer to "How to Make the Invisible 

Visible," I would suggest rubbing the tube en- 
velope in one's hair. Sometimes a very light coat 
of oil and dust will make the numbers on the 
tube legible when held up to the light. 

CHRIS BEDNAREK, K2RAG 
Cambrice Heights, N.Y. 

If you use the old method of breathing on 
the tube, I suggest that it be put into a freezer 
or refrigerator beforehand. This cooling of the 
tube will make the numbers legible if the process 
is repeated several times. 

IAN MCMILLAN 
Orangeville, Ont. 

Almost without exception, it is possible to 
make tube numbers legible by simply dying the 
tube in common iodine. On extraordinarily bad 
tubes, good results can be obtained by heating 
iodine crystals in a test tube and letting the 
fumes bathe the tube in question. 

MERON R. STANLEY 
Nokomis, Ill. 

The methods mentioned above seem to be 
agreed upon by a large number of our readers. 
Our thanks to the many who did write in and 
whose letters or cards we were unable to mention 
due to space limitations. 

Instructions Wanted 
I have an old Model 501 Supreme tube tester 

and have lost the instruction papers. The manu- 
facturers have been unable to replace them since 

Always say you saw it in- POPULAR ELECTRONICS 



Join the Thousands of Central- Trained Technicians 

Now Enjoying HIGH -PAY CAREERS in... 

UIDED ATERTM 
ELECTRONICS 

ELEVISION 
RADIO 

Outstanding Employment 
Opportunities Open to 

Central Graduates ! 
No matter what you're doing now . .. whether 
you've ever had previous technical experience or 
not, you can begin right now to prepare for a 
great career in these fascinating, rewarding fields! 

Capitalize on the fact that Central's nationally 
recognized, proven training methods, top instruc- 
tors and long record of educational achievement, 
have put Central -trained men in high demand 
throughout America! ... that Central's graduates 
are periodically interviewed and employed by 
many of the Country's foremost industrial giants 
and leading employers of electronics specialists. 
Hundreds of radio and TV stations look to Central 
as a reliable source for competent, thoroughly 
trained technicians ... and the nation's major 
airlines and aircraft manufacturers have hired 
hundreds of Central -trained technicians for im- 
portant communications and electronics positions. 

3 Proven Training Plans 

1. HOME STUDY COURSE (with 9 kits of equipment)- 
Qualifies you for diploma, FCC license exam, and a variety 
of electronics jobs (or transfer into advanced resident 
training). 

2. HOME STUDY -RESIDENT COURSE (with 9 kits of equip- 
ment) -Home study, followed by short period of resident 
training. Qualifies you for diploma, FCC license exam, and 
a wide variety of positions (or continue with advanced resi- 
dent training). An ECPD- accredited engineering technician 
program. 

3. FULL RESIDENT COURSE -Qualifies you fur Associate of 
Science (A.S.) degree and top -pay employment opportunities 
as Electronics Engineering Technician. An ECPD- accredited 
engineering technician program. Part -time employment 
opportunities available for students while training. 

October, 1956 

How Central's "Progressive Plan" 
Will Pay Off for YOU! 

Central's complete, accredited training is de- 
signed to get you the technical job you want 

in the shortest possible time! Through 
Central's "Progressive Plan" of study, as you 
complete each phase of training your earning 
capacity goes higher! How far "up the ladder" 
you want to go is entirely tip to you. A few 
short weeks of training prepares you for cer- 
tain basic jobs. Then, with every additional 
phase of training you complete, you qualify 
for more advanced types of positions that 
command higher salaries. You can settle for 
any of a wide variety of well -paid, worthwhile 
jobs along the line ... or you can use Central's 
complete training to advance right tip to the 
top- level, top -pay positions! Don't limit your- 
self! Get the facts on Central's complete train- 
ing. 'Mail the coupon today! 

VETERANS 
Central offers courses 
approved under G. I. Bill 

L 

CENTRAL TECHNICAL INSTITUTE 
Dept. A -106 1644 Wyandotte St. 
Kansas City 8, Missouri 
Tell me more about how you con goallfy me for a high - 

pay Electronics career. 

YOUR FUTURE 

IN 

ELECTRONICS 

Name 

Address 

City, State 

Phone 

.County 

If Korean vet., give approx. discharge dote 

Age 
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I. 

ATOMIC 

ENGINEERING 

CORPORATION 

P P 

NOWFOR THE FIRST TIME 

$11-51) NET 

V -O -MA Multimeter Kit 
MODEL M -1 

" POCKETESTER" 
Build a Unit We 

Manufactured by the 
Thousands for the Army 

COMPARE 
THESE FEATURES 

Complete with cable 
harnesses 
1% Resistors -precut and 
bent 
Simple, easy assembly 
Test leads included 
Sturdy Vinyl Carrying Case 
Dual Color Meter Scale 
Military Accuracy Assured 

14 VERSATILE RANGES MEASURE 

VOLTAGE: 0.2 -5000 Volts AC -DC 
RESISTANCE: I- 500,000 Ohms 
CURRENT: 0.2 -100 Milliamperes 

ATTENTION ELECTRICIANS: NEW- UNIQUE 

MODEL M -2 

"POWERTESTER" 
DESIGNED TO TEST ALL POWER CIRCUITS 

CLIP ON AMPERE PROBE AND TEST LEADS 

STURDY VINYL CARRYING CASE INCLUDED 

3 AC -DC Voltage Ranges 
Measure 1 -500 Volts 

3 Current Ranges 

Measure 0.1 -50 Amperes 

3 Resisfance Ranges 
Measure 0.2- 1,000,000 Ohms 

A Top 
Quality Unit 

$595° 
NET 

Assembled, 
wired and 

tested 

Manufacturers of qual- 
ity uranium explora- 
tion and electronic 
equipment. 

Box 1701 Station P 

Grand Junction, Colo. 
My Check__Money order for 5 -- -- _enclosed. 1 
Please send re aid M -I Kits M -2 Send 
C.O.D. (Not prepaid) 
NAME 
ADDRESS 
CITY ZONE STATE 

32 
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this model is no longer in production. Can any- 
one lend me a set of instructions so that I can 
copy them? 

RICHARD MATZNER 
Rt. #1, Box 590Z 
Ft. Worth, Texas 

Pen Pals 
Can you put my name down for some pen 

pals interested in SWL'ing? 
ARNOLD GREENFIELD 

New York, N.Y. 
Arnold, you'll find the newest member of the 

Ziff-Davis publishing family your answer. It is 
called "PEN PALS" and will Appear on the news- 
stands throughout the country on October 11th. 
It will contain 1500 names of people interested 
in ham radio, tape correspondence, photography, 
etc. Each name and address represents someone 
who enjoys getting and writing letters. Suggest 
you stop and pick up a copy. You'll also see 
some very interesting feature articles by famous 
personalities. 30 

OCTOBER IS ABC MONTH 
IN ALL PROBABILITY, most of our read- 

ers will have noticed the "ABC" insigne 
which appears on page 3 of each issue. As 
some may know, it means that POPULAR 
ELECTRONICS is numbered among those mag- 
azines which have qualified as members of 
the Audit Bureau of Circulations. To a few 
others, "ABC" and "Audit Bureau of Cir- 
culations" may be meaningless technical 
terms. Actually, they are very far from 
that, and since October is "ABC Month," we 
have allocated space to tell you about this 
insigne. 

The ABC insigne is a measure of service 
and a mark of integrity to both buyers and 
sellers of advertising space, for it means 
fairness and honorable dealing with ad- 
vertisers and readers alike. Through the 
Audit Bureau of Circulations, the adver- 
tiser gains accurate information as to who 
reads POPULAR ELECTRONICS. This informa- 
tion is in the form of a net paid circulation 
figure (an average over a short period or 
small number of consecutive issues). 

To gain circulation that will meet the 
standards established by the unique non- 
profit ABC, we must consistently publish a 
magazine that is steadily bettering its ar- 
ticles and features for the benefit of our 
readers. Reader acceptance means more 
newsstand buyers, more subscribers and 
more renewals. If we are doing a thorough 
and capable job, the ABC audit reports will 
reflect our efforts with an increased paid 
circulation figure. 

POPULAR ELECTRONICS is pleased to join 
3700 advertisers, advertising agencies and 
publishers displaying the ABC symbol -the 
mark of integrity in reporting circulation 
facts. 30 

Always say you saw it in- POPULAR ELECTRONICS 



NOW SAVE up to 50% 

BUILD YOUR OWN 
E -V HIGH FIDELITY 

Speaker Enclosure 

EVERY PIECE PRECUT 

in Ready -tad- ,bdeodie KITS 
Now you can own an acoustically correct 
Electro -Voice high -fidelity folded -horn speaker 
enclosure for your home music system and sane up 
to one -half! Build it yourself ...seven models to 
choose from...wall types...corner types...for 
full range loudspeaker...for separate two, 
three and four -way speaker systems. 

All parts are precut -ready to assemble. Exterior 
surfaces are clear- grained birch. Easy, step -by -step 
instructions show you how to "Do -it- Yourself:' 

Beautiful furniture finish is easily obtained with 
an E -V Finishing Kit.* E -V Decorative Trim Kit* 
adds the final touch. ('Available separately.) 

ELECTRO-VOICE INC. BUCHANAN, MICH. 

See your F -V Hi -Fi 
Distributor for 
Construction Books 
and K -D Kits 
-or write for 
Bulletin 211. E610 

October, 1956 

THE PATRICIAN IV KIT. An interior 
assembly kit for those desiring the 
tine,t. this augmented design of the 
Klipsch corner tulded -horn bass sec- 
tion d.'livers an added lull octave ul 
bas'. Designed fur use with F-e 
Model 103C Patrician IV four-way 
driver components For built-in in 
stallat ¡uns or to be decorated as you 
choose Finished size 57i,2 in. high, 
34i; in wide, 26ía in deep Shpg 
Ad 150 Ib. 

Model KD1 Net, $99.00 

THE BARONET KIT. Phenomenal repro. 
sucer for such sma'I size. This folded. 
rorn corner enclosure is designed for 
use with E -V Model SP8B 8 -in. Radax 

speaker. E-V 135 or T350 Super Sonax 

UHF driver can be added for a sep 
arate two -way system. Finished size: 
23 in. high, 14 in. wide, 13 in. deep. 
Shpg. wt. 24 lb. 

Model KAI Net, $24.00 

THE ARISTOCRAT KIT. Folded -horn cor- 
ner enclosure designed for 12 -in. speak- 
ers and separate 2 and 3 -way systems. 
For use with Electro-Voice SP12 or 

SP12B coaxial speakers, 12TRX or 
12TRXB triaxial reproducers, and 108, 
lit 2 -way and 108A, 111A 3 -way sys- 
tems. Smooth reproduction down to 35 
cps, with remarkable purity and effi- 
ciency. Finished size: 295e in. high, 
19 in. wide, 153, in. deep. Shpg. wt. 
37 lb. 

Model KD6 Net, $36.00 

THE EMPIRE KIT. Economical, folded - 
horn enclosure for use in a corner or 
flat against one wall. Designed for 
15- ¡n. speakers and separate 2 and 
3 -way systems. Particularly effective 
when used with SP158 coaxial speaker, 
15TRX8 triaxial reproducer, or 116 

2 -way or 116A 3 -way system. Recom 
mended Components for Regency kit 
may also be employed. Finished size: 
294,e in. high, 32 in. wide. 16 in. deep. 
Shpg. wt. 45 lb. 

Model K05 Net, $48.00 

,r 

THE REGENCY KIT. Most popular low. 
boy style folded -horn enclosure that 
can be used in corner or flat against 
one wall. Improves the bass range and 
response of any 15 -in. speaker. Makes 
an outstandingly efficient reproducer 
when used with E-V SP15 coaxial speak- 
er, 15TRX triaxial reproducer or 1144 
2-way or 1148 3 -way system. Finished 
size 2958 in. high, 331/2 in. wide, 19 

in deep. Shpg. wt. 70 lb. 

Model KD4 Net, $69.00 

THE CENTURION KIT. Four -way system 
folded-horn, corner enclosure Uses ex 
elusive E -V "W.' type single-path in- 
direct radiator for propagation of ec 
tended bass. Sealed cavity behind 15 

in low-frequency driver cone promotes 
superlative transient response, subdues 
cone excursions, lowers distortion. For 

use with E -V Model 105 or Model 117 

package of driver components. Finished 
size. 421,8 in. high, 29 in. wide, 221/2 

in. deep. Shpg. wt. 75 lb. 
Model KD3 Net, $79.00 

THE GEORGIAN KIT. An interior as 
sembly kit that creates authentic 
Klipsch indirect radiator type corner 
folded-horn bass section for 15 in. 
4 say speaker system Exceeded in 

range only by the Pali ¡clan IV. For 
use with E -V Model lus or Model 117 
package of 4 -way driver components. 
For built-in installations or to be 
decorated as you choose. Finished 
size. 381/2 in. high, 263,4 in. wide, 
2242 in. deep. Shpg. wt. 88 lb. 

Model K02 Net, $58.00 
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TRAINED MEN NEEDED! 
BIG PAY! -GOOD FUTURE! 

DIESEL ELECTRONICS 
Q AUTO Q AUTOMATION 
NEVER BEFORE has the opportunity been so good for the properly trained mechanic and techni- 
cian to step into BIG PAY POSITIONS with rapid advancement and future security virtually 
assured. 
YOUR SUCCESS depends on the quality of train- ing you receive . and the reputation of the school you attend. 
YOUR GUARANTEE we are giving the best in mechanical and technical training is proved by the fact .. we have a waiting list of good pay positions for our graduates, with leading com- panies throughout the United States. 
RESIDENT SHOP TRAINING is easier and costs less than you may think! We provide you with housing and part -time jobs while in school, plus free nation -wide placement service for graduates. 

Check subject above in which you are intended and moil for 
FREE BOOKLET - 

BAILE 
Technical Schools 

Veteran Approved 
16265. Grand, St. Louis 4, Mo. 

Nome Age 

Street 

Town Zone State 

r 
NOW! Custom Install 

your own Hi-Fi Recorder 
Low Cost! Plugs into any amplifier & speaker 

Staff OK Tested by 
Tape Recording Magazine 
Tape mechanism has sensational UniMagie control, 2 -speed record and playback, instant, automatic braking, special record -playback and erase heads. Matching preamplifier- Response: 50- 12000 cps ±3db, signal -noise ratio 47 db. Professional con- trols include illuminated VU recording meter. Finished in brushed copper and Set black. Carries famous Pentron warranty. TM -56 tape mechanism $89.95 list. P -4 preamplifier $79.95 list. 
Write for FREE Bulletin . . . Nome of Nearest Dealer! 

The Pentron Corporation 
767 S. Tripp Ave. 
Chicago 24, III. 

Canada: Atlas Radio, Ltd., Toronto 

First & Only 
Book of its Hind! 

TRANSISTORS 
Completely Covers Every Transistor Made . Diagrams 

Over 200 Different Circuits . . . Eliminates Guesswork! 
Now. for the first time, you can get full facts on every type of transistor circuit -all from one book! Completely covers control circuits, amplifiers, receivers, test instruments, wiring techniques, special purpose circuits and much more. 430 fact -packed pages; more than 200 circuit diagrams; dozens of how -to-do -it. illustrations. Coyne's new TRANSISTOR CIRCUIT HANDBOOK is a quick, easy on- the -job reference book that covers in full detail just about every type of application involving transistors -the tiny, amazingly versatile successor to vacuum tubes. Every major transistor manufacturer has contributed circuit and component data to this book. 

YOURS ON 7 DAY FREE TRIAL! 
You must see Coyne's TRANSISTOR CIRCUIT HANDBOOK to believe that one book can contain such complete, easy -to- understand information. So we'll send you a copy for FREE trial! Send no money. Just mail the coupon. TRANSISTOR HANDBOOK will be rushed to you at once. After 7 days, send either $4.95 (plus postage) or return the book and owe nothing. Send coupon TODAY' 

Educational Book Publishing Division - 

COYNE ELECTRICAL SCHOOL 
500 S. Poulina Sf., Dept.rn Chicago 12. 111. 

34 

ALL THESE FACTS 
IN ONE VOLUME! 

Chap. 1. Transistor Construction. k 
Types 

Chap. 2. Techninue..Caren( Transistors 
Chap. 3. Transistor Component. 
Chap. 4. .Amplifiers 
Chap. 5. Oscillat.ns 
Chap. 6. Special Purpose C'ìreoite 
Chap. 7. Audio Tees of Transistors 
Chap. S. 'Transistor R. F. Application 
Chap. 9. Transistor Test Instrument.. 
Chap. 10. Controls and C+dgets 
Chap. 11.'iransist.0 Characteristics 

and Nit. 
Chap. 12. Definition. & Desisn Formula 
Chap. 13, Specie! 'Techniques, New 

Development. 
Chap. 14.1 ethnical Papers. Patents 

. 

Complete! 

Down to Cases!, 

FREE TRIAL OFFER COUPON 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. A6 -PE 
500 S. Paulina St., Chicago 12, III. 
O. K.! Rush your complete new "TRANSISTOR 
CIRCUIT HANDBOOK" for 7 days' FILLE TRIAL 
per your offer. 

Name Age.... 
Addreaa 

City 

Where Employed 
Cheek here if you are enclosing $4.95. We puy 
postage. 7 -day money hack guarantee., 

Always say you sew it in- POPULAR ELECTRONICS 
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"LIVING SOUND" IS YOURS TO ENJOY 
WITH NORELCO Yjki 

FULL RESONANCE TWIN -CONE SPEAKERS 

High fidelity and tonal qualities associated with 

expensive multi -unit speaker systems - 
are similarly produced with new 
Norelco FRS Twin -Cone Speakers. 

Norelco's exclusive Twin Cones are made from 
specially selected and matched materials - 
operated from the same magnet and voice coil 
-some covering an extremely wide range 
up to 20,000 c /s. Norelco's twin -cones are always in 

phase and operate in harmony - providing the same 
degree of efficiency under all conditions. 

Unequalled manufacturing precision and quality is 

inherent in all Norelco speakers. All component 
materials - including magnets, wire and even 
cone materials -are manufactured and assembled 
by Philips to suit a specific speaker design. 

Many sizes in standard impedances are available 
from your dealer or send to Dept. N 10 today for 
more details. Norelco FRS speakers are 
priced from $59.98 to $9.90 audiophile net. 

Ocfober, 1956 

Add to.. . and improve any sound system 

with Nralco 
*FULL RESONANCE SPEAKERS 

NORTH AMERICAN PHILIPS CO., INC.,'100 East 42nd Street, New York 17, N. Y. 
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Become an 
Engineering Technician at 
MSOE in Milwaukee 

d= COMMUNICATIONS 
(RADIO -TELEVISION) 

+iP1 1 INDUSTRIAL 
I k - 

ill :,r ELECTRONICS 

''j ELECTRICAL 
.'t, ' POWER 

Industries need five technicians for every 
professional engineer -and there is a critical 
shortage of both. Top jobs are waiting for 
well -trained men. Join the engineering team! 

MSOE's unique educational program of 
technical institute and collegiate engineering 
courses offers you step by step advancement. 
You can become a qualified engineering 
technician in 18 months, ready to begin 
your career in industry. Or you may 
continue your studies, without loss of time 
or credit, to earn a Bachelor of Science 
degree in electrical engineering in 36 to 42 
months. Prepare yourself for the opportunities 
ahead in one of these MSOE courses: 

ENGINEERING TECHNICIAN 
COURSES: 
Electronics Communications 

(radio -television) - 18 mos. 
Electrical Power - 18 mos. 

ELECTRICAL ENGINEERING 
B. S. DEGREE COURSES: 
Communications option - 36 mos. 
Power option - 36 mos. 

1\ISOE also offers courses in mechanical 
engineering and technology. 

MSOE's complete, modern facilities include 
specialized technical laboratories and 
equipment, visual aid theater, and amateur 
radio station. Fully accredited technical 
institute courses approved for veterans; 
50,000 former students; excellent placement 
record for graduates. 

4 TERM OPENINGS YEARLY 
JANUARY, APRIL, JULY, SEPTEMBER 

Clip and Mail Today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. PE-1056, 1025 N. Milwaukee St. 
Milwaukee 1, Wisconsin 

Please send free information on: 
('onunuiiirslious 

I I 
ltadio-'l'eleS. ision 

MS37 

Industrial Electronics 
Elect ilcal Poker 

Name Age 

Address 

City and State 

If veteran, give discharge date 

/fFOP'tronics 

BOOKSHELF 
"SIMPLIFIED RADIO SERVICING BY 
COMPARISON METHOD" by M. N. Beit- 
man. Published by Supreme Publications, 
1760 Balsam Rd., Highland Park, Ill. 92 
pages. Paper bound. Price, $1.50. 

The author's "comparison method" for 
servicing receivers is a "quickie" technique 
based on an acquaintance with basic circuit 
types. This manual outlines the procedures 
and presents schematics, tube diagrams, 
and related data on a number of represen- 
tative circuits. The approach is "practical" 
with little mention of theory or mathe- 
matics. 

Recommended: as an aid to beginning 
service technicians. 

® ® CSC 

"AMPLITUDE MODULATION" by Alex- 
ander Schure. Published by John F. Rider 
Publisher, Inc., 480 Canal St., New York 13, 
N. Y. 64 pages. Paper bound. Price, $1.25. 

Basic principles and circuitry for trans- 
mitting amplitude -modulated radio signals 
are explained in this book, another in the 
publisher's "Electronic Technology Series." 
Topics covered include plate, grid and 
cathode modulation, and AM checking and 
monitoring. 

Recommended: for technicians and stu- 
dents as a handy reference guide. 

"HI -FI SPEAKER SYSTEMS" published by 
Jensen Manufacturing Co., 6601 South 
Laramie Ave., Chicago 38, Ill. 36 pages. 
Paper bound. Price, 50 cents. 

Plans and descriptions for 18 Jensen 
speaker systems, including enclosures, are 
presented in this manual. Suggestions for 
specific uses of one type or another are 
given to help the audiophile chose a system 
that meets his own needs. More than a 
mere listing of Jensen components and kits, 
this manual contains much "do -it- yourself" 
data. 

Recommended: for hi -fi'ers who want to 
build their own speaker systems. 

"APPLIED AUTOMATION" edited by 
James R. Custer. Published by Chilton Co. 
Publishers, Chestnut & 56 Sts., Philadelphia 

Always say you saw it in- POPULAR ELECTRONICS 



FOR THE FIRST TIME IN Hifi HTORYI.I 

cabinart 
That's rig it! NC you 

buy a loJdspeiter enclosure 
in tit form -,helber you a-e 
a ero- it- you-selferor a 

don't- dc- it- yourseifer. No mo e 

messing with Biel ac, furrifure 
sta n, varnish, wood put 
rocs anc the rest of the gookun 
...this t me you r -ally need 
only a screwdri.e- to assemble. a 

superb piece cfc:binef -wo-k 
wit-I that supremely professional 
"CABINART" =iiéh. EacF enc osure 

:ones with every outside pie= pre- finisl -e j 
n beaut ful land--ubbed koriTo o- mahogany 

veneers. Thu a -se .bled : is are cbsolutery 
nd 'Isom their workd- famocs 
facory- assembla: "CABINAkT" 
cos.nterpars. Is of all, he money you 

world olse wire spend c, fini.hing 
too s and =feria s more -han makes up 

he price dir'ere-s :e between o 

pre- finishec kit and an crfinisled kit. 

pre -finished Kits! 
-71 

Mode FFK120J15( 
(pfK =rte Finishes Kit) 
P e- heisted kit version cl the REBEL 4. 
Paul [Ip ::h -desif red CABINART corne- ha I 

fcr 1?' o 15" speakersystems. 
P °K -12C, for 12" see safer 4rlvers: 
Ss pang Weight'1 Ibs.._._...._...__..$41.01 ret 
Made! K-122, untincsed kí..,..._.___.$36 00 ret 
Node. MR -4/12, facory-assembled 
aid f n sled version of sane___$69,DC net 

PrK -i IL, 'sr 15" woofer Silvers: 
Shipp n; .lelght 48 lbs. _.$58.011 cet 
Mascle M -: i, unfin sied k t.......__......__$42.01 cet 

Nodal FR 1/15, facory- assembled 
aid f eased vers on of same.____.. $87 OC rot 

Model PFK.300 
(pfK = Pre -Finished Kit) 
Pre-finished kit version of he 
REBEL 3, CABINART's amass 
Klipsch- designed corner ho-n for 15' 
speaker systems. Response dOe 
to nearly 30 cps. 

Shipping Wt. 61 lbs. 372.10 net 
Model K -3, unfinished kit version 
of same- _.___.._ _349,50 rit 
Model KR -3, factory- assemt led and 
finished version of same_.. 099,00 nrt 

Model FF1(500 
(pfK =Pre F sashed K t) 
Pre -fin sh sd SI version of the REBEL 5, 
the extra- rentact CABINART corner horn 
designed by F. ul Klipscn for B" 
and 12" smiler sysf=ms. 

Shipslag Weigh 34 lbs. $36.00 net 
Model KR -5, frtoryasembled and 
finished yank n of same_.__.__..- .$48.00 net 
Model K -5 Lninishec kit 
version of s irte..__...._.........._____.._. $24 CO net 

Model x610/630 
Pre fin :fed versions of the 

CABINART model 61 /61 kitslfolded 
corne horns) for 12" and 15" 

sowkers, respectively. 
' -sill, for 12" speakers: 

Shipping ueB. 39 lbs. $29.95 net 

Nbdel 61 tntinlshed kit 
version same. $19.95 net 

P.a,e, for 15" speakers: 
Shipping 'M. 39 lbs. $29.95 net 

drdel 63, unfinished kit 
version o. same. _ $23.95 net 

pf K 
October, 1956 

Cabinart 
...and don't forget - 

CABINART can supply you with 16 other hi-fi kits, 27 kinds of equipment 
cabinets, 4 matched speaker systems and 20 different hi -fi accessories. 

Write For Cenptete cabinart '57 Catalog cabinart 
CABINART FUFNLTURE IS MANUFACTURED BY G [ R WOOD P900UC15 COMPANY, 99 NOR rit 11 ST., BROOKLYN 11, N. Y. 
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39, Pa. 268 pages. Cloth bound. Price, $7.50. 
This book is a collection of articles orig- 

inally published in the magazine Automo- 
tive Industries. Dealing with various phases 
of automation as applied to the manufac- 
ture of cars, the book addresses itself 
chiefly to the industrial engineer and 
describes in detail equipment used to make 
and automatically assemble parts. Elec- 
tronic controls are also discussed. 

Recommended: as a treatise on special- 
ized aspects of automation. 

"AUDEL'S TELEVISION SERVICE MAN- 
UAL" by Edwin P. Anderson. Published 
by Theo. Audel & Co., 49 West 23 St., New 
York 10, N. Y. 434 pages. Cloth bound. 
Price, $2.00. 

A publisher known for guidebooks and 
manuals covering various technical and in- 
dustrial fields, Audel has brought out an 
excellent volume on TV sets. The approach 
is generally from the point of view of the 
practicing technician, but a goodly amount 
of theory is included in the form of discus- 
sions and schematic diagrams. 

Plenty of "solid" information is packed 
into this lean volume. Basically a manual 
to aid in the diagnosis and correcting of TV 
receiver faults, it includes valuable data on 
many closely related fields, such as master 
antenna systems, broadcasting, and color 
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The newest hobby under the sun! 

television. The text is clearly written; illus- 
trations are abundant; the glossary at the 
end is highly useful; and the price is right! 

Recommended: to technicians working 
with -or interested in- television. 

"ALLIED'S ELECTRONICS DATA HAND- 
BOOK" published by Allied Radio Corp., 
100 North Western Ave., Chicago 80, Ill. 
64 pages. Paper bound. Price, 35 cents. 

This book is a collection of the most -often 
needed formulas and data used in radio and 
industrial electronics. Material is arranged 
for maximum convenience as a reference 
guide. Diagrams, tables, charts, and an in- 
dex add to the book's usefulness. 

Recommended: for experimenters and 
technicians at all levels. 

Economy Vacuum -Tube Voltmeter (June, 1956, 
page 47) : In the wiring and pictorial 
schematics, the "Ohms Test Lead" is con- 
nected to the wrong side of the battery BI. 
In both instances, this lead should be con- 
nected directly to the plus side of the bat- 
tery and disconnected from the negative 
side. 30 

BUILD TRIE 
SOLAR POWERED 

RADIO! 
and many other sun - powered electronic, 
electrical and photometric devices featuring 
International Rectifier Corporation SUN BATTERIES! 

Everyone -from the beginner with a basic understanding of electrical work to the experienced pro- 
fessional engineer -can build this pocket -size portable radio - powered by the sun! No batteries 
-not even an On -Off switch. All you need is sunshine! The basis for this radio is the International 
B2M Sun Battery. This unit is a scientific, accurate, precision-made photovoltaic instrument that 
directly converts light into electrical energy. This radio is just one of many devices you can build 
powered by solar energy. You have read about this new field of science. Be among the first in 
this newest hobby. Put the sun to work for you! 

THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES - PHOTO- 

$ CELLS -AND HOW TO USE THEM. Packed with information and 
applications, this illustrated book shows wiring, diagrams and 
plans -every detail necessary to build many interesting devices. 

THIS IS THE FAMOUS B2M SUN BATTERY 

YOU'VE READ ABOUT. Widely used in experi- 

ments, This unit in bright sunlight (10,000 

ft. candles) will deliver 2 milliamperes at 

250 millivolts under optimum conditions; will 

last indefinitely with proper care. A $2.50 

value for only $1.50 

Complete plans for building 
this radio. At your elec- 
tronic parts distributor. 

GET THE B2M SUN BATTERY AND ALL OTHER 

COMPONENTS REQUIRED AT LEADING ELEC- 

TRONIC PARTS DISTRIBUTORS EVERYWHERE. 

If your favorite distributor doesn't feature 
the B2M Sun Battery send check or money 

order to 

International Rectifier Corporation 
El Segundo, California 

SPECIAL OFFER,The book and the B2M Sun Battery for only $2.85 at your distributor 
Always say you sa.v if in- POPULAR ELECTRONICS 



PIONEER ACHIEVEMENTS 
1925 -the first "corner" speaker system... 1927 -the first multi -diaphragm system for 
highs and lows... 1928 -the first commercial electronic cartridge and tone -arm... 1935 

- the first "radial -slot" speaker system, etc. ALL INVENTED BY MAXIMILIAN WEIL, 
who holds over 260 patents - and whose know -how created the new achievement described 
below : 

NEW CONCEPT 
IN 

TONE -ARM ENGINEERING 
NOW - the "Blue Chip" Compass- Pivoted Tone -Arm in KIT form - 

and at HALF price! 

new superior performance -with any cartridge 

AUDAX KT -12: 
12" Tone -Arm KIT, $1455 NET... 

Factory -assembled, $24.00 NET 

AUDAX KT -16: 
16" Tone -Arm KIT, $1755 NET. 

Factory- assembled, $30.00 NET 

You do -it- yourself with no 

tools other then a nail -Ble or 

small screwdriver. 

The time -tested "Blue Chip" 
Audax HF -16 ($30.00 Net) is 

acknowledged by all as the finest and 
most efficient tone -arm. Now the new KT -16 

Tone -Arm - greatly superior to the HF -16 - is 

available to you in KIT form - at HALF price. 

The new KT models are the crowning 
achievement of a quarter -century of constant refinement 

and re- engineering of the very first commercial electronic pickup 
arm (Audax 1928) ... to the fewest possible parts. It is this very nth degree 
engineered simplicity that makes the new KT Tone -Arms possible.° 

Not only does this structural simplicity eliminate tone -arm distortion. But it is also 
the very reason why you yourself can assemble these arms in about 20 minutes. And - 

it is your built -in assurance that after assembly they will be, in EVERY respect, as fine as the 

factory- assembled units ... and save you 50 /n ! 

UTMOST SIMPLICITY 
OF CONSTRUCTION! 

No springs to cause fatigue distortion, no 
spurious responses. You assemble it in 
about 20 minutes - you snve 50% - and 
you are CERTAIN it is as RIGHT and FINE 
as the factory -assembled unit! 

See them 
at your dealer. Of shipped from New York 
City, add 25c). Write for FREE reference guide - fill out the coupon. 

AMERICA'S LEADING CONSUMER 
TESTING ORGANIZATION 
placed the leader predecessor HF -16 in the 
"Blue Chip" class, Now the new KT Tone - 
Arms ore greatly superior. 

Everything considered, no 
tone arm equals the new Au- 
dax KT- regardless of price! 

AUDAK COMPANY, Att.: Mr. P. 
500 Fifth Avenue, New York 36 

'Send me FREE your $1.00, 22 -page, 1956 
reference guide. "ELECTRONIC PHONO 
FACTS' - by pioneer Maximilian Weil.. 

Address 

City .. .. .. .. Zone ... State 

October, 1956 

audia- elecloarcic appalaka ¡ac 35 rfer.da 

AUDAK COMPANY, 500 Fifth Avenue, New York 36, N. Y. 
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1956 

FREE LE /COL 
CATALOG 

SAVES YOU 50% on your 

TEST INSTRUMENT & HI -FI COSTS 
50 KITS & WIRED MODELS to choose from! 

Home, car, TV, 
appliance repairs: 

#540 NEW! 

REDI- TESTER 

KIT $12.95 

WIRED $15.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

7E /CO 84 Withers St., Bklyn., N.Y. 
Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments 8 Hi -Fi. Send FREE catalog & 
name of neighborhood EICO Distributor. PE-10 
Name 

Address 

City Zone. _State 

Occupation 
Prices 5% higher on West Coast 

NEW! PEAK -to -PEAK 

VTVM 

#232 8 UNI -PROBE 

(put. pend.) 

KIT $29.95 

WIRED $49.95 

PERFORMANCE- PROVED by TV manufacturers, electronic schools 
and over 100,000 Servicemen. OVER I MILLION in use today! 

5 " PUSH -PULL 
e 

SCOPE #425 

nnT o KIT $44.95 

WIRED $19.95 

Lowest -priced 
professional Scope 

NEW! COLOR & 

BLACK -B -WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED $129.50 

-- 
Bx oe 

Go o': 
9444444444 

61. 

TUBE TESTER #625 

KIT $34.95 WIRED $49.95 

.-- 
VW? 

#666 

olJt NEW! DYNAMIC 

fFffftCr J CONDUCTANCE 

lam ,át TUBE 8 

j TRANSISTOR TESTER 

KIT $69.95 WIRED $109.95 

YOU BUILD EICO KITS in ONE evening, 
but - they LAST a LIFETIME! 

NEW! 20 -WATT 

Ultra- Linear 

HIGH 

FIDELITY 

#HF20 AMPLIFIER 

KIT $49.95 WIRED $79.95 

NEW! HIGH 

FIDELITY 

FREAMPLIFIER #HF61 
KIT $24.95 WIRED 537.95 

with Power Supply: 

KIT $29.95 WIRED $44.95 

AUDIO 

GENERATOR #317 

KIT $31.95 WIRED $49.95 

RF -AF SIGNAL 

GENERATOR 

#320 

WIRED $29.95 

LATEST engineering FINEST components EASY instructions 

NEW! C -1 

RF -AF SIGNAL CA .-1 9 
GENERATOR #324 °ó0_ pol 

(150 kc to 435 mc!) 

KIT $26.95 WIRED $39.95 
MULTI-SIGNAL TRACER #145 

KIT $19.95 WIRED $28.95 

1000 Ohms /Volt 

MULTIMETER 

#556 

(41/2" METER) 

KIT $16.90 

WIRED $23.50 

EXCLUSIVE 5 -WAY GUARANTEE on components, instructions, 
performance - and LIFETIME service and calibration! 

6V & 12v 

BATTERY 

ELIMINATOR 8 

CHARGER 

Test radio. hearing aid, 
flashlight, photo -flash, 
electronic equipment 

batteries: 

RETMA Res. Sub. 

Boo #1100 

KIT $5.95 WIRED $9.95 

R -C BRIDGE 8 R-C -L 

COMPARATOR #950B 

KIT $19.95 WIRED 529.95 KIT $9.95 

BATTERY TESTER 

#584 

WIRED $12.95 KIT $5.95 

RETMA Cap. Sub. 

Box #1120 

WIRED $9.95 

40 POPULAR ELECTRONICS 



By 
NORMAN EISENBERG 

Feature Editor 

Use these specially 

made records to show 

off your sound system 

View Demons rate Your Hi -Fi 
Cover photo by :Maynard Frank Wolfe; equipment courtesy Harvey Radio Co. 

IN THE FIRST PART of our story on hi -fi 
"specialty" records, we discussed several 

test records.* The non -musical or "pure" 
sounds recorded on these discs raise a 
pointed question for the hi -fi listener: 
''Isn't there some way of testing and /or 
demonstrating my hi -fi system without re- 
sorting to sound for its own sake? I like 
music!" 

Music and Audiology. The answer, 
rising like an echo from the sonic context 
of audio laboratories, is good news for 
record collectors of all bents and tastes. 
The recording industry, for some time now, 
has demonstrated its ability to record mu- 
sic with the same range and accuracy that 
characterizes the test records. 

This is best illustrated by a number of 
recent releases. Both the recorded mate- 
rial and the accompanying program notes 
deal with sound in terms of good music. 

One which arrived too late for inclusion last month is 
London's dliCror,r rove Frequency Test Record (LL -7 38). 
This is a recoro.ng of frequency tones from 40 to 15,000 
cycle=. The >t,l -by -step tone gradations can provide an 
accurate listen.n.Z check on how well a hi -fi system re- 
produces those They can also be used for detect - 
ing resonant points in the system's response, making 
adjustments on amplifier controls, checking speaker 
crossover points, taking meter readings. etc. 

October, 1956 

These records also let you in on some of 
the "trade secrets" of recording, such as 
reverberation time, microphoning, and fre- 
quency skewing. Musical selections tell 
their own stories, abetted by carefully 
worded comments - spoken, written, or 
sometimes both. 

One of the most ambitious, and success- 
ful, of this type of record is Vox's This Is 
High Fidelity (VOX DL -130). Practically 
a short course in audio, this disc strikes 
a neat balance between technical data and 
musical performances. Tones from 15,000 
cycles down to 30 cycles are included, as 
well as examples of intermodulattion dis- 
tortion, resonances, etc. But, mostly, the 
record lets its musical examples do the job, 
with a "now- and -then" commentary by a 
well- informed narrator to help guide you 
through the grooves. If hi -fi enthusiasts 
find learning audio technology somewhat 
like taking a pill, this record will certainly 
provide the sugar- coating for it. The most 
uninformed listener should get something 
out of it with no pain and a good deal of 
pleasure. 

New Program Notes. Something of 
this idea -with an added new twist -is 
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Behind the scenes at Audiophile Records. Technician's lab is as much a part of hi -fi recording as 
is the musician's studio. Performances are +aped. After editing, tape is used to cut master disc. 

used in two of Westminster's productions: 
High Fidelity Demonstration, record 
(DRB)., and Check and Double Check 
(TRC). In these records, the practice of 
"indicated listening" is brought to the level 
of an art itself, with very careful explana- 
tions for the musical selections. These 
printed notes help you judge whether or 
not your phono system is doing the job it 
should. And while making this judgment, 
you really enjoy yourself, for both DRB 
and TRC contain samples of some of the 
best of Westminster's superb repertoire of 
recorded music. 

In addition to uninterrupted musical 
selections, DRB contains announced fre- 
quency tones from 40 to 15,000 cycles, dem- 
onstrations of controlled ranges, of defini- 
tion, and of instrumental color. 

TRC, more elaborate, contains frequency 
tones with instructions on how to listen 
to them to check for wow, correct equal- 
ization, peaks, stylus adjustment, and cor- 
rect control settings. The music is chosen 
to demonstrate -and simultaneously check 
-your system's handling of such items as 
dynamic range, transient response, tonal 
balance, hall acoustics, etc. In each case, 
the printed information makes listening 
easy and edifying. 

War Horses and Adventures. Another 
contribution to the music -audiology type of 
record is the High Fidelity Demonstration 
Record issued by Urania (URLP- 7084). 
This disc is short on test tones, long on 
music -mostly Wagner. A few old, famil- 
iar "war horses" like Ponchielli's Dunce 
of the Hours are carefully groomed yid 
raced in good form around the 
grooves for some clean, pleasant listening. 

A little bit of everything is included in 

42 

RCA Victor's An Adventure in High Fidel- 
ity (LM- 1802). Main feature of this record 
is an original composition by Robert Rus- 
sell Bennett. Performed by the NBC Sym- 
phony Orchestra with the composer con- 
ducting, this piece does a lot of sonic 
exploring, with excursions to the very low- 
est and highest reaches of the orchestra. 
Other features of this pressing include a 
unique demonstration of the sound of each 
instrument, and a varied program of classi- 
cal and popular selections, with a printed 
guide telling what to listen for in each 
section. 

Tidbits and Specials. Enough of a 
variety is included on Capitol's Further 
Studies in High Fidelity (SAL -9027) to 
please hi -fi fans of any musical bent. One 
side contains popular selections including 
representative works by some of the best 
artists currently in vogue, such as Les 
Paul, Yma Sumac, and Billy May. The 
other side includes choice tidbits from six 
composers, covering the range from a 
Brahms chamber work to the full- bodied 
contrapuntal vigor of a dance from Stra- 
vinsky's Rite of Spring. Every piece is su- 
perbly played and recorded. Again, printed 
program notes provide perceptive remarks 
on the recording techniques used and cor- 
rect listening techniques -from a musical 
as well as hi -fi standpoint. 

As a tribute to Mozart, Vanguard has 
issued -for this year of the composer's bi- 
centennial-a special pressing of two of his 
best -known works, the Symphony No. 40 
in G Minor, and the serenade Eine kleine 
Nachtmusik. There is no technical data 
supplied with this release, but Vanguard 
lists it as a "demonstration record." Justly 
so: it is a combination hi -fi showpiece as 
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well as a splendid reading (Felix Prohaska 
and the Vienna State Orchestra). Charac- 
terized by its "transparent" string work, 
this record may well serve as an introduc- 
tion to the charm, grace, wit, and power 
of Mozart's music. 

The full, clean sound of the small jazz 
combo has long been recognized as a re- 
cordist's dream : easy to record well, and 
nicely suited for playback in average -size 
rooms. Audiophile Records, Inc. has done 
a good deal in this area, in addition to 
their classical releases. Typical is Dixie - 
land Jazz (AP -1) and Traditional Jazz 
(AP -34). AP -1 is strictly for the connois- 
seur both in recording technique (78 -rpm 
microgroove; look out for tracking trou- 
bles on the ordinary record player!) and 
in the off-beat numbers. The music is 
played with vigor and enthusiasm by six 
artists headed by Harry Blons. 

AP -34 contains more familiar Dixieland 
on a more familiar kind of disc (long -play- 
ing microgroove). Here, Doc Evans and 
his band, with Knocky Parker on piano, 
produce a real foot -beating session. In- 
cluded is a performance of what is probably 
the most sensational rendition on vinylite 
of When the Saints Go Marching In. No 
tests are included on these records, other 
then the implied one of your rig's ability 
to play them. 

Drumming Up Trade. Percussion in- 
struments have proven a wonderful source 
of test and show -off sounds for recording. 
Aside from the interest that most people 
have in these fascinating instruments, the 
dozens of assorted bang -gadgets in a full 
orchestra can provide a field day of exam- 
ples of frequency range, transient response, 
tracking, and other qualities sought after 
by the audiophile. 

Two new releases attest to this interest. 
Angel's Bell, Drum and Cymbal (ANG- 
35269)features Saul Goodman, first tympa- 
nist and head of the percussion section of 
the N.Y. Philharmonic -Symphony in what 
is virtually a short course in drum sounds 
and their uses. Everything on this disc is 
clean and brilliant; the triangles will tinkle 
about your head, the bass drum will rock 
your floor; the gong will rattle your win- 
dows. (Of course, you can turn the volume 
down and save the house.) The flip side 
contains, among other things, a special ar- 
rangement for percussion of Saint -Saens' 
Danse Macabre in which Goodman plays 
14 instruments. Multiple track recording 
did the trick here, and very neatly too. 

Vox's Spotlight on Percussion (DL 180) 
is sensational in its sound, encyclopedic in 
its scope, and luxurious in its presentation. 
Most of the heavy swinging is handled by 
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Tympani technique is demonstrated 
by Saul Goodman, Angel Records 
star. His "Bell, Drum, and 
Cymbal" and Arnold Gold - 
berg's "Spotlight on 
Percussion" (Vox) 
mix music with 
audiology. 

Arnold Goldberg, chief percussionist with 
the New York City Ballet Orchestra and 
the Little Orchestra Society. No less than 
61 instruments are hit, rattled, scraped, 
hammered, shaken, or otherwise vibrated 
by Mr. Goldberg, including some rarely 
heard -or heard of -such as the "crotales," 
a set of ancient cymbals. There are some 
multiple track recording tricks on this 
pressing too, which emphasize the versatil- 
ity of percussion instruments as full - 
fledged music makers in their own right. 

The jazz section of this release was re- 
corded at a one -man jam session in which 
Kenny Clarke put his tom -toms, cymbals, 
and assorted drums through the paces of 
a wild first run which no one, including 
Clarke, had heard before. The results are 
exciting to hear and will provide a good 
workout for any hi -fi system. 

The Pipes That Please. Long the acme 
of attainment among audiophiles, the or- 
gan has the widest range and the most 
awe- inspiring dynamics of all the instru- 
ments. What's more, some of the world's 
most beautiful music has been written for 
the organ. New organ recordings attract 
hi -fi enthusiasts like new highways draw 
motorists they're at once a challenge and 
a source of deep enjoyment. 

Two excellent examples of the "big 
(Continued on page 131) 
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"Check Tube" Simplifies 
ATELEVISION receiver "check tube" 

which can be used to test virtually 
any TV receiver or 10" to 27" picture tube 
has been announced by Sylvania Electric 
Products Inc. Designated as the 8XP4, the 
tube is an 81/2" rectangular picture tube 
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80 -Foot 
Tube? 
(.4BIGGEST lit- 

tle tube" is 
General Electric's 
description of the 
80 -foot water tow- 
er built at the 
company's new 
tube factory under 
construction at 
Owensboro, Ky. 
The 200,000 -gallon 
water tower was 
built to the pro- 
portions of a 
6BK7, a v.h.f. tube 
used in TV sets. 
This miniature 
tube is about two 
inches long. 

Radio in Helmet 
BUILT INTO the soldier's 

helmet is a transistorized, 
two -way voice radio. The com- 
plete set (shown in the photo 
inset) weighs only a pound, yet 
has a range up to one mile. 
When not in use, the micro- 
phone slips easily out of sight. 
Developed to facilitate commu- 
nication between squad mem- 
bers, the device also has civil- 
ian applications; it can be used 
by policemen, fire fighters, or 
construction workers. 

Servicing of TV Receivers 
featuring automatic self- focusing. Its par- 
allel- mounted electron gun eliminates the 
need for an ion trap. Shown at the left in 
a rack for servicing a chassis, the 8XP4 
may be employed in receivers designed for 
either magnetic or electrostatic -focus 
tubes. Its deflection angle of 90° makes it 
suitable for testing nearly all types and 
sizes of picture tubes, including portable 
types. No external conductive coating is 
used, thus eliminating the need for "dis- 
charging" the tube before handling. 

Back -Seat Flying 
HE COCKPIT below is "a plane within 
a plane." Installed in main cabin of T -29 

airliner, controls enable second pilot to 
take over once regular pilot has aircraft 
aloft. Developed at Hughes Aircraft, this 
electronic system enables test pilots to fly 
as if they were actually in an F -102 jet. 
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IN ThE TALL 

By Rafe Gibbs 

SEVENTY SCIENTISTS, federal and 
state forestry officials sat recently in 

the Borah Little Theatre at the University 
of Idaho, and gazed at an ordinary tele- 
vision set. They had come to watch a dem- 
onstration of the "eyes" of television on 
forest fires -a development destined to rev- 
olutionize both fire spotting and fighting 
in the nation's forests. 

The scene on the TV screen showed the 
great expanse of timber on the Thatuna 
Range of Northern Idaho. Just timber . . . 

then smoke . . . a gray ribbon spiraling 
above the pine and tamarack. 

"Fire sighted . . ." boomed a voice over 
a loudspeaker in the theatre. The voice did 
not come through an ordinary television 
speaker. Originating at a Forest Service 
lookout tower high on Moscow Mountain,. 
it came via a microwave radio link. 

A man in the theatre spoke into a hand 
microphone : "Give us a close -up look." 

And promptly the TV camera in the dis- 
tant lookout station zoomed down with a 
probing view of the fire-a fire that had 
been set for purposes of the demonstration. 

The experts were intrigued. Leaving the 
theatre, they wound up the mountain side 
in a car caravan to see the TV and micro- 
wave equipment at the lookout station. 

What they saw in the theatre and on the 
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Lookout stations have beck- 
oned to many a youfii as sum- 

mer homes (top II. Now sci- 

entists are considering them 
as homes for TV equipment 
to fight forest fires. High 
in a lookout station, the 
camera's long -range "eyes" 
can observe such dangerous 
factors as wird shift, and 
give added protection to the 
man on the fire line (left). 

U. S. Forest Service Pnoto 
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mountain top, however, was only the be- 
ginning. In the demonstration, the equip- 
ment in the tower was operated manually .. . but it can he operated electronically. 
In the not-too-distant future, hundreds of 
forest lookout stations may have no hu- 

Portable antennas like the one at left 
can be easily and quickly set up in differ- 
ent mountain locations for fire spotting. 

man watcher . . . only TV cameras would 
be on duty, panning back and forth over 
the terrain. 

Forest rangers would spend their days 
and nights watching the battery of TV 
screens -but no "Hopalong" or "Howdy - 
Doody." If a fire were spotted on one of 
the screens, the particular roving camera 
would be electronically halted or reversed 
for pinpoint study of location and scope. 
Then crews would be dispatched to fight 
the fire. 

"In the actual fighting of forest fires, 
the television camera can do a better job 
than the human lookout aided by binocu- 
lars or telescope," said Professor Lloyd 
Craine of the University of Idaho. "The 
camera, with a powerful 12 -inch lens, 
brings out good detail at 15 miles. Wind 
shifts can be easily spotted, giving added 
protection to fire fighters in danger of be- 
ing overrun by a blaze." 

Richard G. Cunningham, field engineer 
for Kay Lab, San Diego, Calif., pointed out 
that TV "eyes" are sensitive to infrared 
rays, which would make the detection sys- 
tem practical for night operations. El 

Electronic Eye for Blind PBX Operators 
ATINY, light- sensitive phototransistor fitted like a 
thimble enables a blind person to earn a living as 

a switchboard operator. At the usual PBX switch- 
board, a buzz is heard and a lamp lights up along the 
rows of jacks when a call comes in. The blind oper- 
ator, hearing the buzz, runs a hand along the row of 
lamps. On reaching the lighted lamp, she hears a 
signal through this new Bell Laboratories device, tell- 
ing her that she has found the place for plugging in 
the patch cord. From then on she completes the con- 
nection by her trained sense of touch. This new de- 
velopment may open up many jobs for the blind. 

TV Cameras Probe Watery Depths 
AMERICAN TV viewers recently ex- 

plored 50 feet under the surface into 
the mouth of a subterranean river in Sil- 
ver Springs, Florida, courtesy NBC's live 
telecast on its Sunday afternoon "Wide, 
Wide World" show. Photo at left is a typ- 
ical view from the dramatic sequence 
filmed under water and transmitted to the 
nation. 

The special underwater TV camera 
equipment was built by Pye Ltd. of Cam- 
bridge, England. According to Douglas Al- 
lanson, Pye engineer, underwater TV can 
be used in spots where a diver might be 
imperiled, and is proving an invaluable aid 
to all underwater operations, including sal- 
vage and scientific research. 
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By 
PAUL HARVEY 

How to Build a Dry Battery Rejuvenator 

IN THIS DAY of transistorized equip- 
ment, portable radios, Geiger counters, 

metal locators, and radio control, reclama- 
tion of dry cells and dry batteries has be- 
come an economic necessity. Since the life 
of either a single cell or a battery of cells 
may be substantially extended by using 
carefully controlled equipment and judi- 
cious charging techniques, the initial in- 
vestment in the- components required to 
make the charger described here is well 
worth while. 

Designed to cover a range of from 1.5 
volts to 90 volts, this little unit will handle 
anything from a penlite cell or a tiny 
hearing aid battery up to the large com- 
binations found in portable radios. 

Special Features. The worst mistake 
one can make in using a dry battery 
charger is to exceed the maximum safe 
charging rate for the battery in question. 
In this circuit, a milliammeter is connect- 
ed permanently in series with the battery 
to insure the proper charging rate. 

Positive automatic protection against 
overloads and short circuits is incorporat- 
ed in this rejuvenator. The application of 
excessive voltage endangers both the bat- 
tery and the meter unless such protection 
is included. Any charging current above 
approximately 6.5 ma., in this circuit, pulls 
in an overload relay having an electrical 
latch -in feature which kills the circuit un- 
til it is manually reset. Overload is in- 
stantly signaled by a red pilot light. 

Also built into the circuit is an isolation 
transformer to prevent possible shocks, 
and a series crystal diode (CR1) that pre- 
vents reverse current flow -or the battery 
discharging through the charger. 

Construction. A 4" x 5" x 6" case will 
house the whole works. The additional help 
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This unit recharges anything 

from a tiny penlite cell up to 

large portable radio batteries 

of a small open -end aluminum chassis 
(measuring 33/4" x 4" x 1,2 ") makes the fin- 
ished product compact and professional - 
looking. Once you are certain that all the 
parts you are going to use will fit the chas- 
sis, the panel holes should be drilled or cut 
to size. 

When the panel is finished, plan the 
parts layout on the chassis. Mount the en- 
closed relay RL1 and the isolation trans- 
former TI on the top surface. This particu- 
lar relay was selected because it makes 
the wiring considerably easier. The dust - 
proof cover insures long, trouble -free op- 
eration. 

After all parts are mounted, wire the 
chassis components before securing the 
chassis to the panel. Finish as much of 
this wiring as possible before you finally 
mount the chassis in the cabinet. Soldering 
is more difficult once chassis is in place. 

Testing. Before applying power, use 
your ohmmeter to locate possible short cir- 
cuits. For instance, be sure that the a.c. 
line goes only to the switch Si and the 
primary winding of the isolation trans- 
former, check the resistance across Cl to 
find possible shorts, and re- examine the 
polarity of Cl and C2 to see that they fol- 
low the instructions in the schematic dia- 
gram. 

With switch S1 in the "off" position, plug 
the unit into a suitable 117 -volt a.c. re- 
ceptacle. Neither pilot light should glow 
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nor should the meter show a deflection. 
Now insert one test lead into the common 
jack (black) and one into the low termi- 
nal (red). Set both output voltage con- 
trols (R2 and R3) at zero (fully counter- 
clockwise) and switch 21 to the "on" po- 
sition. The green pilot light should glow 
but the meter should continue to read 
zero. Short -circuit the test leads to each 
other and gradually advance the low con- 
trol potentiometer while observing the 
meter. You should be able to reach 5 ma. 
of current easily. 

Return the low control to zero and turn 
Si off. Plug the red test lead into the high 
terminal, leaving the black lead in the 

common jack. Reset the high potentiom- 
eter to about half -scale. Now flip S1 on. 
The meter needle should start to deflect, 
then you should hear a muted click -the 
overload relay pulling in -and the pilot 
lights should change over from green to 
red. At the same instant, the meter should 
at once drop to zero. When the switch is 
turned off momentarily, you should hear 
the relay open. If the switch is again 
turned on, the process should repeat itself. 
This shows that the overload circuit is 
functioning properly. 

Finally, test the charger on any bat- 
teries you happen to have around. Cells or 
batteries between 11/2 volts and 15 volts 
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are connected between low 1+) and covi- 
mou (- 1, those from 221.. volts to 90 volts 
between high (-i-) and common (- I. You 

should be able to run the current from a 

small value to 5 milliamperes or more. 
Using the Charger. The chemistry of 

dry batteries does not permit rapid re- 

charging, nor can the life of this kind of 
power unit compare with lead -acid storage 
cells. Increased life is possible only when 

charging is carried on with reasonable 
care. The first thing to remember is that 
the absolute maximum charging rate is 5 

ma, and even this should be confined to 
the larger types of low -voltage batteries. 

(Continued on page 126) 

CI -16 -)iId., 150 -volt electrolytic capacitor 
150 -voit electrolytic capacitor 

CRI -Germanium rectifier (G.E. 1N93) 

M1 -0.10 ma. d.c. meter, 21/4" round face 
PLI, PL2 -6.3 -volt pilot light assembly, screw 

base, with I red and 1 green lamp (Drake 
#20S) 

R1-22-ohm, I/2 -watt carbon resistor 
R2- 10,000 -ohm, 4 -watt wire -wound potentiom- 

eter 
R3-- 5000 -ohm, 4 -watt wire -wound potentiom- 

eter 
RLI -5000 -ohm coil, enclosed -type, d.p.d.t. re- 

lay (Potter and Brumfield Type KCP -I1) 

SI- Standard s.p.a.t. "on-off" switch 
SRI- 65 -ma. selenium rectifier 
Tl Isolation transformer, 1:1 ratio, 30 -ma. 

secondary, 6.3 volts (a .6 amp. (Stancor 
PA8412, Halldorson P9102. or Akrad T -103) 

l -6" x 5" x 4" aluminum case with grey ham - 
mertone finish (similar to ICA Flexi -mount 
#29442) 

1 -33/4" x 41/4" x 1!" aluminum, open -end chas- 
sis (similar to ICA miniature #29079) 

3 -Large 3 -way output terminals, with insulat- 
ing shoulders, to take banana plugs, spade 
lugs, or pin tips 

2 -I1/2' pointer -type black Bakelite knobs for 
i /4" shalt 

I -Line cord and plug for 120 -volt a.c. circuits 
2- Insulated banana plugs, one red, one black 
2- Insulated alligator clips, one red, one black 
2 -- Test cords, one red, one black, each about 

3' long 

Wiring details for 
the battery rejuvena- 
tor are shown in the 
schematic diagram 
at right. Complete 
parts list for the unit 
appears above. At 
left is the pictorial 
diagram which shows 
you how to hook 
up the various parts. 

COMMON 

LOW 

Two views of open -end chassis. Top view identi- 

fies enclosed -type relay RLI, iso'atiol transformer 
TI, meter MI, and potentiometers R2 and R3. 

Underchassis view shows placement of selenium rec- 

tifier SRI, resistor F:I, and capacitors CI and C2. 

CRI 

DHIGH 

TI 
RI 

CI 

SRI 

16 pfd. 

10K 

C2 
8}+td. 

t+ 

NOTE 
RELAY RLI PLUGS 

INTO AN OCTAL 
SOCKET. NUMBERS 

REFER TO SOCKET 
LUG NUMBERS 

MI 

4 

ID 
130 
I °O 

RLI 

PLI PL2 

RED GREEN 

O- I O MA. 

R3 
5K 
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New "Maggie" 
NEW VERSATILITY for 

the magnetron -a vac- 
uum tube famous for its 
use in wartime radar -has 
been announced by the Gen- 
eral Electric Research Lab- 
oratory. Discovery of magne- 
tron "voltage- tuning" has 
extended the use of the "maggie" 
in new types of microwave relay 
systems, counter measures, altim- 
eters, electronic test equipment, FM 
communications, and telemetering. 
Tubes operate at u.h.f. wavelengths. 

TV Helps Make Jets 
ONE MAN does what formerly took two 

by using TV to line up a jig. The jig 
guides production workers at Republic 
Aviation in making identical copies of air- 
craft subassemblies. In this closed- circuit 
system, the TV camera automatically 
"looks" through the telescope while the 
operator positions the contour plate by lin- 
ing up the cross -hair patterns as they ap- 
pear on the screen. The system provides 
sharper images than most home TV sets. 
Yet the camera weighs only 5 pounds and 
the monitor 16 pounds. Both are portable. 
Money and time are expected to be saved. 

Stratospheric TV on Film 
SMALL ENOUGH TO be taken aloft to 

the stratosphere in a jet aircraft is 
Philco's new TV camera shown at the left. 
Two unmanned cameras and transmitters 
may be used to relay TV pictures from 
extremely high altitudes to a ground con- 
trol point. At the receiver, a special sys- 
tem photographs the TV picture onto 35- 
mm. film. This film can be processed in 
one minute and then used to project an 
aerial view on theater -size TV screens to 
aid in aerial reconnaissance. 

Seismographs Adapted to Track Hurricane 
HEN FUTURE hurricanes come whirling and raging up from 
the Caribbean, the University of Florida is going to whistle 

at them with the aid of special electronic equipment. The 
closer they get to the University, the higher in pitch will 
be the whistle -until it becomes inaudible to the human ear. 
Source of the whistle is a novel arrangement of two seis- 
mographs. Normally used for detecting and record- 
ing earthquakes, these devices are being applied to 
detect and track hurricanes. A pair of the sensitive 
instruments will act as a team at a fixed station. 
Several such stations, using triangulation, will locate 
the hurricane. Shown at right is university professor 
William F. Fagen, who developed the system. 
50 POPULAR ELECTRONICS 



Antenna installation at the U. S. Naval Radio Sta- 
tion, Annapolis, Md., transmitting component of the 
U. S. Naval Communication Station in Washington, 
D.C. Station NSS provides ships at sea and other 
communications stations with accurate time signals. 

Comeback Trail for Long -Wave DX 

THERE has been an increasing interest 
shown in "long- wave" DX'ing during the 

past few months. Have you tried it yet? 
Perhaps, like many others, you feel that 
you don't have enough information regard- 
ing the activities of stations operating on 
long wave. It is the purpose of this article 
to tell the prospective "long- waver" about 
the various possibilities of this band for 
DX'ing. 

Another obstacle to long -wave DX'ing 
has been the difficulty in obtaining equip- 
ment suitable to the needs of the average 
DX'er. Construction details on a simple 
regenerative receiver and a simple convert- 
er are scheduled to appear in the November 
and December issues of POP'tronics. Watch 
for them! 

What You Need to Know. "Long 
wave" is considered as ranging from 10 kc. 
to 535 kc. This over -all band is subdivided 
into segments, each containing stations op- 
erating in different communications serv- 
ices. The main divisions of the band are 
listed in Table 1. Interspaced between 150 
kc. and 535 kc. are about eighty -five broad- 
casting stations located in Europe and Asia. 

It must be remembered that most long- 

Typical QSL cards received from long -wave 
stations. The top one was prepared by author, 
filled in and returned by the station he hezrd. 
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wave stations- except broadcasting, of 
course -use c.w. Even though you will 
probably be spending most of your long - 
wave listening hours on c.w. stations, you 
will be surprised to learn that knowing 
how to "read" c.w. is not too important. 
The reason for this is that the majority of 
stations operating on long wave are radio - 
beacons, and they are a cinch to copy -with 
or without a knowledge of c.w. 

Radiobeacons are stations that are op- 
erated for the safety of ships and aircraft. 
They transmit a series of intermeshed "A's" 
(dit dah) and "N's" (dah dit) that sound 
like one steady tone when you are "on ale 
beam," that is, in a direct line with the 
signal pattern of the station's transmitter. 
They identify themselves periodically 
(about every 30 seconds) with a three -let- 
ter "call sign." These letters are transmit- 
ted very slowly and can be copied down in 
the form of actual "dots" and "dashes' for 
translation from Morse later. Marine radio - 
beacons, on the other hand, do not transmit 
the "A -N" signals, but repeat their call 
sign continuously. A marine radiobeacon's 
call sign consists of anywhere from one to 
four letters and /or numbers. 

For those DX'ers who are fortunate 
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