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TEST 5 TUBES in 4 SECONDS each... ACCURATELY! 

WITH THE NEW ADVANCED ENGINEERED 

MODEL 116 

Gm. & Em. ULTRAFAST 

TUBE & TRANSISTOR TESTER 

PRECISE MODEL 116K in kit form $69.95 
PRECISE MODEL 116W factory wired $119.95 

Incl. Carrying Case & Cover 

Servicemen know the Precise Model 111 (the winner in an independent survey) 

easily rates "the finest tube tester in the field" at any price, BUT FOR AN ON 

THE JOB QUICK -TEST ... the fastest, most accurate is the PRECISE Model 116. 

What's more you test tubes the foolproof method inherent in the famous Precise 

Model 111. 

Did you ever wish you could plug in 5 of the some type tubes at once and check 

each one individually by rotating a switch? YOU CAN WITH THE PRECISE 

MODEL 116 -Plug in 5 IF tubes and let them heat up at once and then check 

each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 

TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 

The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 

or 6AU6) should be tested for Gm (mutual transconductance) while the power 

amplifiers (like the 6L6) should be tested for Em (emission)- that's ULTRAFAST 

Model 116 test! It checks each section of each tubo separately ... by rotating the 

FUNCTION SWITCH ... each triode of a dual triode is checked individually .. 
each diode and the triode of a duo -diode -triode is separately tested and not 

lumped as in other testers ... and a pentode is tested os a pentode -not a diode. 

TRANSISTORS, SHORTS, GAS, LIFE, Em,. Gm etcetera can be tested with the 

PRECISE Model 116. 
1 

You con inexpensively extend the Precise Model 116 to test filament current, etc. 

The Model 116 gives an accurate, ultra -fast (3 basic knobs for testing) check of 

television tubes! 

No Surplus -An etched panel -beautiful Moleskin covered wood carrying case 

and cover and specially simplified instructions makes the PRECISE MODEL 116 

THE FINEST FAST -CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 

COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 

SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER - OR WRITE 

US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 

THE FINEST VOLT, REG, 
7" VTVM KIT 

9071K 535.95 
9071W ...._ $49.95 

K KIT 
W WIRED 

THE FAMOUS MODEL á11l 
111K 579.95 
111W $139.95 

Incl. Carrying Case & Cover 

ri®0 

THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K . 599.95 
300W .. $199.50 

q0 
y .0 

THE FIRST AND ONLY 

LOW PRICED 5" SCOPE 81/2" COLOR SCOPE 

315K 549.95 308K S129.50 
315W $84.95 308W $229.50 

LOWEST PRICED 
WIRED 4Va" VTVM 

909W ...............$37.50 

4110 Aim .M 

OF -AP -BAR GENERATOR 
with pre -assembled head 

6301f .... 539.95 
630KÁ $38.95 
630W _ $53.95 

LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SO, & PULSE GEN Prices slightly higher in the West. Prices and 
pTAN $2.95 

BEST BUY" IN GEN. FIELD 635K . S33.50 specifications subsatt to cnange without notice. 
PTA $4 95 

610K $23.95 635W $52.50 
6101(Á pre. assembled head 

$$28.95 610W . 39.95 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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Learn at Home S::.É° SME to Fix 
Electrical Appliances 

To build a better future, get into a field where there's 
much important work and the security that comes 
from knowing a good trade. Servicing electrical 
appliances offers that OPPORTUNITY. Every 
wired home has an average of 8 electrical appliances. 
Up to 10 million new appliances are sold every year 
and owners pay well to keep them in repair. That's 
making a fast -growing need for trained men. 

Start Soon to Earn $3, $4, $5, 
an Hour Extra in Your Spare Time 

Start soon to fix electric toasters, clocks, fans, vac- 
uum cleaners and other appliances for neighbors 
and friends. Work in your basement, garage or 
spare room. Pick up $3 to $5 an Hour extra that way. 
It's easy to increase your earning power -to pay 
for this training many times over with your spare 
time earnings. 

Learn and Earn with Multi -Use 
Tester Built with Parts We Send 

This course includes the parts to build a portable, 
sturdy Appliance Tester that helps you locate elec- 
trical defects quickly and easily. You use it to learn 

and do actual electrical appliance repair jobs. If you 
want better pay learn this good trade. No need to 
give up your present job. You can train at home in 
your spare time for only $2.50 down and $5.00 a 
month. A small price to pay for increased earnings, 
a more secure future. Pasté coupon below on a 2c 
postal or mail in envelope for "How to Learn Servic- 
mg Electrical Appliances" and a free sample lesson. 

2e TO MAIL THIS 

COUPON MAY START 
YOU TO SUCCESS 

rNATIONAL RADIO INSTITUTE 
Dept. 04J6, Washington 9, D. C. 
Please send me Electric Appliance Training lesson and 
book free. (No salesman will call.) 

' Name Age 
Address 

City Zone.. .State L 

i 

POPULAR ELECTRONICS hi publiehed monthly by Ziff-Davis Publishing Company, William B. Ziff, Chairman of the Board (1946- 1953), at 64 E. Lake St., Chicago 1, III. Entered as second class matter August 27, 1954 at the Post Office. Chicago, Illinois. SUBSCRIPTION RATES: One Year U.S. and possessions, and Canada $3.00; Pan -American Union countries $3.501 all other foreign 
countries $4.00. 

September, 1956 3 
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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 - 
]TY- ELECTRONICS or TELEVISION - RADIO, 
Gelds 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 - 
established 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. 

8. W. COOKE, President FOUNDED 1899 

A Technical Trade Institute Operated Not For Profit 
SOO S. Paulina Street, Chicago, Dept. 66 -71H 

ELECTRICITY RADIO TELEVISION RiFRISERA11ION 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. Pauline St., Chicago 12, III., Dept. 66-71H 
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 

YOU CAN QUICKLY 
BE DOING 

INTERESTING 
PROFITABLE 

WORK 

LIKE THIS 

¡Seid Caupa>vt ¡at 422ee 
/3 ooh 

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 e.cperence needed. Personal 
guidance by Coyne Staff. !Practical ,lob Guides to show you how to 
do actual servicing jobs - make money early in course. Free Life - 
time Employment Service to Graduates. 

t. . COOKE, 

Presider 

A TECHNICAL TRADE INSTITUTE OPERAT ED 
NOT FOR PROFIT 

seo S. Paulina Street, Chicago 12, Dept. 66 -41T7 

September, 1956 

r 
C. 4Çne -me Institution behind this train- 

. the Inept... oldest, hest equipped 
rebielentin lechoolofi5kind.Founded 1888. 

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

rCOYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, Ill. 
Dept. 66 -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 

5 
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FIRST CHOICE 
OF EXPERIMENTERS! 

Nine out of every ten transistorized 
circuits - for oscillators, timers, re- 
ceivers, geiger counters, etc., - are 
designed to use the Raytheon CK722 
Transistor. This tremendous popularity 
means that the Raytheon CK722 is the 
top quality transistor providing out- 
standing performance in a wide range 
of applications. It means that you can 
use it with complete confidence that it 
will give you top notch performance. 
What's more, you'll find low cost Ray- 
theon CK722 Transistors on the shelves 
of leading electronic distributors every- 
where. You can get them when you want 
them. 

only 99 
RAYTHEON TRANSISTOR 

APPLICATIONS BOOK 
11.6 pages - over 50 practical circuits - all using 
the CK722. For your copy send 50O to Raytheon, 
Dept. P7. 

6 

RAYTHEON 

f uellesree in f /rclwsriu.. 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

NEWS of Electronic Developments 

Electronic Scales Weigh Trucks on the Run 38 

Storm Tracking in Your Living Room 38 

Electronics "Feels Out" Toy Train Track 44 

Radomes Tested to Assure Radar Accuracy 44 

Super Magnet Gets Gas Chamber 52 

Telephone Cords Are Better, Too 52 

Yarn Without Yawn 52 

Junior Ham Wins Jackpot 57 

Tinkertoy Design Simplifies Chassis 57 

See also page 58 (What's New in Hi -Fi) 

COMING NEXT MONTH (OCTOBER) 

POPULAR 

ELECTRONICS 

(ON SALE SEPTEMELR 20) 

Our second anniversary issue will contain 
more pages and will be specially devoted to 

hi -fi with features on tone controls, AM /FM 
tuners, hi -fi maintenance techniques and com- 
pressed speaker enclosures. 

There will also be stories on long -wave 
DX'ing, R C equipment, home -built test equip- 
ment, 21 -mc. preselectors and an all- electronic 
device for measuring relative humidity. 

Also look for our regular departments writ- 
ten by Hank Bennett (on SWL'ing), Herb Brier 
(on Novice ham radio), John Frye (Carl & 

Jerry), and Lou Garner (Transistor Topics). 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 
(SEPTEMBER) 

Preview of New TV and Radio Sets 

Hi -Fi Equipment Cabinets 

Experiments with a Series Multivibrator 

How to Match Hi -Fi Components 

Giant Computer -"Brain" of the SAGE System 

An All- Transistor Superhet Tuner 

Alv,ays say you saw it in -- POPULAR ELECTRONICS 
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PUT YOURSELF IN THE 
Top -Paying TELEVISION 

PICTURE... f5E111 

Today, when demand for trained men is 
higher than ever before, pay is higher 
than ever before, you can train AT HOME 
in your SPARE TIME to become a Tele- 
vision Technician. 

L. C. Lone. B.S., M.A. 
President, Radio- Television 
Training Association. 
Executive Director, Pierce 
School of Radio & Television. 

NO EXPERIENCE NEEDED ... Many of my successful 
graduates had no more than a grammar school education. 

VETERANS! 
My school fully approved to train Veterans under new 
Korean G.I. Bill. Don't lose your school benefits by 
waiting too long. Write discharge date on coupon. 

Almost from the very start you can 
earn extra money while learning by 
repairing radio -TV sets for friends and 
neighbors. Many of my students earn 
up to $25 a week ... pay for their 

entire training from spare time earnings ... start their 
own profitable service business. 

You get two weeks, SO hours, of in- 
tensive laboratory work on modern 
electronic equipment at our associate 

school in New York City - Pierce 

School of Radio and Television, And 

I give you this AT NO EXTRA COST 

whatsoever, after you finish your home study training 
in the Radio -FM -TV Technician Course or FM -TV Tech- 
nician Course. However, your home study course is com 
plete even without this two -week laboratory session. It 
is only one of the many Extras available to you from RTTA 

if you want it. 

CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 

I. Rodio, FM and Television Technician Course - no previous 
experience needed. 

2. Feint Technician Course - previous training or experience In 
radio required. 

3. no Cameraman end Studio Technician Course - odvonred train- 
ing for men with Radio or TV training or experience. 

GOOD 

SPARE TIME 

EARNINGS 

OPTIONAL: 

2 WEEKS TRAINING 

IN NEW YORK CITY 

AT NO EXTRA COST 

ENOUGH EQUIPMENT TO SET UP 
YOUR OWN HOME LABORATORY 

cw r,i enr,re.,ma,n As part of your training I give you the equipment you need to set up your 
own home laboratory and prepare for a BETTER -PAY TV JOB. You build 
and keep an Electromagnetic TV RECEIVER designed and engineered to lake 
any size picture tube up to 21 -inch, (10 -inch tube furnished. Slight extra cost 
for larger sizes.) ... also a Super -Het Radio Receiver, AF -RF Signal Generator, 
Combination Voltmeter -Ammeter- Ohmmeter, ( -W Telephone Transmitter, Public 
Address System, AC -CC Power supply. Everything supplied, including all tubes. 

FCC COACHING COURSE 
Qualifies you for Higher Pay! Given to ell my students AT NO EXTRA COST 

after TV Theory and Practice is completed. Helps you qualify for the TOP 

JOBS in Radio -TV that demand an FCC License! Full training and prepara- 
tion at home far your FC( License. 

Immer NrruniN, 

1111,Y. 

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

Licensed by the State of New York Approved for Veteran Training 

September, 1956 

MY FREE AIDS SHOW YOU HOW AND WHERE 
TO GET A BETTER PAY JOB IN TELEVISION 

See for yourself how my simple, practical methods 
can make success as easy for you as they have for 
my hundreds of grnduntes. 

MAIL THIS. COUPON TODAY r Bred_-- -_LKi9 
Mr. Leonard C Lone, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
Dept. E 9 C, 52 East 19th Street, New York 3, N. Y. 

Dear Mr. lane. Send me your NEW FREE BOOK. FREE 
SAMPLE LESSON, and FREE aids choc will show er 

how I can make TOP MONEY IN TELEVISION. I under. 
stand I om under no obligation. 

1PlEA;E PRINT PLAINLY) 

Nome Age 

Aaaress 

City 

, 
e 

AM INTERESTED IN: 

Radre-FM-TY Techni,ion Coups 

FMTV Telhnirion Course 

' 'J T'V Camrramen S Sc,rdio 
Te:hnìclo.n Coulis 

EYmmi mom =is MIMI 

zen 

VETERANS! 
Write discharge date 

NO OBLIGATIONI,-: 
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 
only 

$435 

Experiment with the 
marvel of transistors! 
Printed circuit mount- 
ing board simplifies 
assembling. 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. wtt, 2 lbs. 
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 
for home or office. Con - 

only slats of Master and Re- 

smote 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 z 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 10% x 6 "; for 110 -120 v. 50 -60 cycle 
AC or DC. Shpg. wt., 43 lbs. 
Model S -243. Net only. $15.95 
S 1247. Matching cabinet for above $2.90 

knight -kit 10 -IN -1 LAB KIT 

Model S -265 Instructive, fascinat- 
i 
build any one 

nables 
of 10 cir- 

to 

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 RADIO 

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

Model S -735 Build this top quality 
table model radio at low 

only cost! Tunes full AM 

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). 
81/4 x11/ x83 /a ".18 lbs. 

Model 5 -255. Net only. $43.75 

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

8 Always soy you sow it in- POPULAR ELECTRONICS 
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YOU BUILD THE BEST AND SAVE MORE WITH knight -kits 
knight -kit 
VTVM KIT 
with printed 
circuit board 

Model F -125 

onlY2 495 
Easy to build. Reads peak -to -peak. 
1% resistors. Balanced -bridge push - 
pull circuit; 4%" meter, 200 wcroamp. 
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; 
pclarity reversing switch. Ready to 
build. 7% x 5% x 4sfe ". 6 lbs. 
Model 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 

Low cost 32 -range VOM. Features 
4W 50- microampere meter; 1% pre- 
cision multipliers; 2% accuracy full - 
scale deflection. 

multipliers; 
AC, DC and 

output volts, 0-2.5-10-50- 250 -1000- 
5000; Resistance, 0- 2000 -200,000 ohms 
and 0 -20 rneg; DC ma, 0.1 -10 -100; DC 
amps, 0 -1 -10; Decibels, -30 to +63 
(6 ranges). Black bakelite case, 6% x 
5 3(x 3 8% ". Ready to bui ld. 5l bs. 
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 (fa is press a button -and the 
"magic ere" 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 
It's your money- saving 
guide to everything in 
Electronics, featuring 

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

BUILD YOUR OWN QUALITY HI -FI AND SAVE! 

Model S -755 

only$4450 

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: 
Chrome -plated chassis; potted trans- 
formers and chokes; printed circuit 
wiring board; balance and damping 
controls. Output: 25 watts. Response: 
+0.5 db, 3,0 to 120,000 cps at 20 watts. 

Distortion: 0.15% at 25 weAs. 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 

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.... .$2330 

S -235. Preamp kit (for magnetic cartridges) $3.10 
5.757. 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. 

Model S -750 
Speaker Outputs: 4, 8, 16 and 500 ohms. ! 

sJ5 

Chrome- plated chassis, 73 x 13 x 

only $375 %y 

instructions. 23 lbs. 
8 " With all parts, tubes and easy 

Model S -750. Net only. . $35.75 
5 -758. Metal enclosure for above; black finish .... $4.15 

Model S-753 

only $2 350 

ALL PRICES NET F. O. B. CHICAGO EASY TERMS AVAILABLE 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 79 -J -6, 
100 N. Western Ave., Chicago 80, Ill. 

Ship me the following KNIGHT -KITS: 

OUR 
36th 
YEAR 

Quantity Description Model w Price 

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

O Send me your FREE 1957 ALLIED 356 -Page Catalog. 

Name 

Address 

ORDER NOW/-- )LCitr 

September, 1956 

Zone State J 
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NEW 7;,11::7::: 

Cuts out 

Meter 

Interference 
Improved High Pass Filter protects 

TV receivers from most amateur TVI 

Now Drake offers a new improved High Pass 

Filter that really attenuates 6 -Meter inter- 
ference. The new Drake TV- 300 -HP, when 
properly installed on TV receiver, effectively 
protects against both I.F. interference and 
interference from amateur bands -6 meters 

to 160 meters -even from the next door 
neighbor's transmitter. 

R. L. DRAKE FEATURES 

TV- 300 -HP Better protection than 
previous model, plus 
addition of 6 -Meter 
protection. 
Attenuation, 55 mc. 
and higher, less than 
1 db. 
Attenuation, 52 mc. 
and lower, more than 
40 db. 
iron core bifilar coils 
for maximum reduc- 
tion of parallel cur- 
rent Interference. 
More parts, but no in- 
crease In price. 
300 ohms optimum 
impedance. 
High attenuation with 
low Insertion loss. 
For use with all TV 
receivers. amateur net 

R. L. DRAKE co. 
MIAMISBURG, OHIO 

AVAILABLE FROM LEADING ELECTRONIC PARTS DISTRIBUTORS. 
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By JOHN T.FRYE 

Electronic Beach Buggy 
IT WAS A BLISTERING -HOT last -of- 

August day, and Carl and Jerry were at 
the beach, but they were not swimming. 
Instead, they lolled in the scanty shade of 
spindly growth on the side of a sand dune 
and looked disconsolately across the ab- 
solutely empty beach at the close -spaced 
row of large signs sticking in the sand 
along the edge of the water. The signs 
read: "DANGER! Water Polluted with 
Acid. Stay Out!" 

A Great Lakes tanker loaded with acid 
had been in a collision just off shore and 
lost most of its cargo. This highly concen- 
trated acid, blown in to shore by the wind, 
had collected on the sand and rocks of the 
beach. While it was slowly diluting, there 
was still enough left to cause serious burns 
to the skin and even more damage to the 
eyes if it came in contact with them. 

"A fine kettle of fish this is," Carl 
growled. "Here is as hot a day as we've 
had all summer; there is all of Lake Mich- 
igan ready to cool us off; and for all the 
good it's doing us, we might as well be out 
in the middle of the Sahara Desert." 

"While you're wallowing in self -pity, 
don't forget that school is coming up like 
thunder," Jerry added. "In about a week 
the beach will be O.K. again, but we'll be 
sweating it out in the brain factory." 

BOTH BOYS contemplated this gloomy 
prospect in silence for a little while, 

and then Carl said: "Jer, have you 
dreamed up any ideas yet about how we 
can raise some money to buy the tran- 
sistors, special transformers, tiny capac- 
itors, and other parts we'll need for our 
transistor experiments this winter ?" 

"Nope, I've not come up with a thing. 
How about you ?" 

"Me, neither," Carl replied as he looked 
across the empty beach, "unless -" 

"Unless what ?" Jerry demanded, rais- 
ing himself on an elbow to follow Carl's 
glance. 

"Unless we could do a little beachcomb- 
ing. You know how packed this place nor- 
mally is, especially on weekends. There's 
hardly room to set down a bottle of sun- 
tan lotion. Think of all the coins that 
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...To prepare 
for a profitable future in 

the big opportunity fields of 

TELEVISION 
RADIO ELECTRONICS 

"DO- IT- ".rOURSELF" TRAINING 
You get many shipments of high -quality parts. 
You perform over 300 PRACTICAL projects, include 
ing building your own test equipment: A Vacuum 
Tube Voltmeter end a 5 inch Oscilloscope. You 
KEEP these high -quality, commercial -type instru- 
ments to help you earn money during your training 
and you can use them later on your job. No need 

to buy such costly equipment when you start 
out in this field. 

YOU GET CLEAR INSTRUCTIONS 
You just ought to read the text of DTI lessons! 
The words cre easy to understand. The direc- 
tions make every hing clear. There are lots of 
pictures anddiagsams, many placed on handy 
"fold -out" sheets that stay alongside the ex- 
planations. You read it, you see diagrams 
without a Im of yipping back and forth. 

NOTHING LKE DTI- HERE'S WHY 
Only DTI provides you with training movies 
and the - ' ELECTRO- LAB," You run off the 

movies yourself, and check your read- 
ing and "doing' by seeing many basic 
prlm:iples in action on a screen. You 
can repeat any film several times until 
you are sore you "get it." 
With the 'ELECTRO -LAB" you copy 
a hookup like tracing a picture on 

tissue paper! The 
diagrams you fol- 
low show through 
a sheet of clear 
plastic. You mount 
the parts, using 
spring clip con- 
nectors to save 
soldering time as 
you go from one 
circuit to another. 
This cuts mechan- 
ical work to a min- 
imum! 

ELECTRO -LAB0 
'Trademark 

One of America's Foremost Electronics Training Center 

Mem _er Notional Home L:rady Council % 

Walla-en miuE ; 
WIN 9' 

a2 WE3 l an 
éjmoár 

Deyry 

Technical 

Institute 

DEVRY TECHNICAL INSTITUTE 
C -IICA3O 41, ILLINOIS 

FORM EELY 

DEFOREST'S TRAINING, INC. 

September, 1956 

Read these simple ABC's on 
how you can get started 

Maybe you have been envying the man with a good 
future in Television- Radio -Electronics -and thinking 
that's not for you. But, if you are 17 to 55, maybe it 
is! You don't need previous technical training nor 
advanced education. You don't have to quit your job 
and leave home. A lot of men are taking our program, 
getting ready for good jobs or to start their own busi- 
ness. May are married. Quite a few are over 40. 
Many of them never finished high school. What 
is holding you back'? All you have to do is fill out the 
coupon, send it in to us and we will tell you how we 
have trailed many men like yourself and helped 
them get started toward real jobs with good money 
and a fine futcre. 

25 YEARS PROOF 
For 25 years we have trained men for better jabs right in their 

n homes, This first -hand experience in helping thousands of 
men brings a great advantage to men the your- training 
KNOW -HOW designed for REAL RESULTS! 

TRAIN IN WELL- EQUIPPED LABORATORIES 
If you can come to Chicago, you can get all your training in our 
big, modern training laboratories where friendly instructors 
work close y with you as you use much valuable equipment 
similar to Mot found in the industry -even including our Tele 
vision and Radio studio cameras, monitors, microphones, etc. 
Send the coupon for details. 

WE HELP YOU GET STARTED IN THE FIELD 
DeVry Tec!s training in Television -Radio -Electronics turns out 
a mon that knows his business! Many employers oil over the 
United Stotts and Canada are aware of that. Our EMPLOYMENT 
SERVICE is in close contact with many men who do the hiring. 
The help we give you in getting started in a new job is one of 
the most valuable features of DeVry Tech. What's more, if you're 
interested i, STARTING YOUR OWN BUSINESS we'll be able 
to give you help there too. 

IS MILITARY SERVICE AHEAD OF YOU? 
If you're soon to enter the ARMED FORCES, we have special 
information that will be of real value to you. 
Don't delay. Your future in Television -Radio -Electronics may 
be nearer than you think. Sand that coupon now. 

GET THIS BOOKLET FREE! 
DEVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept PE-9-M 

I would like a copy of 'Electronics and YOU" showing many opportuni 
ties in Television- Radio -Electronics, and how DTI may prepare me for 

I a start in this billion dollar field. 

Name wv..r Age 

Street Apt 

City 
1041 Ori', training is also available in Canada 

lone ___State 
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POPULAR SAMS BOOKS FOR THE 

EXPERIMENTER AMATEUR TECHNICIAN 

USE THIS HANDY ORDER FORM 

Attenuators, Equalizers and Filters. Describes the 
design, application and theory of operation of 
every type of Attenuator, Equalizer and 
Wave -Filter used in audio, recording and re- 
producing systems, both professional and 
home -type. 176 pages; 53¡ x 8 " $2.75 
Library -bound deluxe edition $4.00 

Transistors. The first complete, practical book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 5% x 8W; illustrated $1.50 

So You Want to Be a Ham. Shows you how to get 
your license and acquire equipment. Covers: 
Conquering the Code, Getting Your Ticket, 
Going on the Air, etc. 196 pages; 534 x 83 "; 
illustrated $2.50 

Basic Radio Manual. Complete course covers 
theory, definitions, components. Includes sec- 
tion on actual projects that translate theory 
into practice. 248 pages; 83¡ x 11 "; illus- 
trated $5.00 

Basic TV Manual. Covers all phases of TV set 
operation and design from picture tube to 
antenna. Includes project section demonstrat- 
ing theory in action. 312 pages; 83/2 x 11 "; 
illustrated - $5.00 

Atomic Radiation, Detection and Measurement. 
Helps you understand nuclear science and its 
applications. Covers circuitry and operation 
of all types of detection devices. 200 pages; 
5 x 83,"" $3.00 

Recording & Reproduction of Sound. Oliver Read's 
hest- seller on all phase% of Audio. Full analy- 
sis of recorders and recording techniques. 
Complete data on amplifiers, speakers, mikes, 
phono equipment, P.A., etc. 810 pages; 6 "x9 "; 
profusely illustrated $7.95 

Radio Receiver Servicing. Covers all basic re- 
ceiver types -gives time -saving hints for solv- 
ing common troubles, such as dead set, weak 
set, noisy set, etc. 192 pages; 53,2 x 8% "; 
illustrated $2.50 

Tope Recorders. Explains recorder theory, tape 
characteristics, how recorders work; covers 
motorboard mechanism, drive motors, volume 
indicators, bias oscillators, amplifiers, mag- 
netic heads, equalization circuits. 176 pages; 
5% x 8% "; illustrated $2.75 

11111111 HOWARD W. SAMS & CO., INC. 
Order from any Radio & TV Supplier -Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14 -J6, 
2201 E. 46th St., Indianapolis 5, Ind. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

I2 

City Zone. ...State 
(outside U.S.A. priced slightly higher I 
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Carl & Jerry (Continued from page 10) 

must have slipped from upside -down pock- 
ets into the sand, of all the rings and 
watches that have been removed to take 
a plunge and lost, of all the cigarette light - 
ters, bracelets -" 

"Okay, okay!" Jerry interrupted. "So 
what do we do? Sift the sand ?" 

"A good electronics man like you ought 
to be ashamed to think of anything so 
crude and mechanical as that," Carl 
chided. "We can use our handy -dandy 
metal locator that we built from the ar- 
ticle in the June, 1955, POPULAR ELEC- 
TRONICS. You know how we found Farmer 
Sloan's gold watch out in the cornfield 
with it; well, most of the valuables here 
will only be covered with an inch or so of 
sand, and the metal locator should be able 
to sniff them out easily. Only one thing's 
wrong: that treasure -finder is a little 
heavy to use over a long period of time, 
and I just know who will be elected to 
carry it. Lugging that thing around out 
there in the hot sun does not appeal -" 
«11 OLD IT! I've got an idea," Jerry 

broke in. "Suppose we mount that 
little gasoline washing machine motor of 
yours on the back of my wagon with the 
big rubber tires. The motor can drive one 
of the rear wheels through a couple of 
jackshafts and combination of speed -re- 
ducing V- pulleys so it will make the wagon 
just creep along. You'll also remember 
that I've taken all the remote control 
equipment out of the model tugboat while 
I'm refinishing the hull; so we can put this 
into the wagon and remote -control it. A 
solenoid operating a belt- tightener can 
serve as a clutch, and we can use one of 
those fractional- horsepower, reversible 
electric motors with a speed- reducing, 
power -amplifying gear train to steer the 
wagon. We can sit right here in the shade 
and send that wagon wherever we want to 
. .. up and down the whole beach." 

"Well good, good, goody for us!" Carl 
said sarcastically; "but what's all that got 
to do with our locating the loot ?" 

"I'm coming to that. We'll mount the 
treasure -locator on the wagon with the 
search coil out in front, just clearing the 
surface of the sand. The audio beat -note 
signal that we hear in the earphones when 
something metallic appears near the 
search coil will be amplified, rectified, and 
the resulting current can be used to op- 
erate a sensitive relay which, in turn, will 
operate the clutch solenoid." 

"You're getting through to me!" Carl 
said, with the enthusiasm boys invariably 
feel for a really complicated Rube Gold- 
berg device. "When the search coil passes 
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I saw my job failure in my family's eyes 

' \-' 1 /'` ̀  
_ 

\ ' mr., 

. but how they smiled when 
I.C.S. pulled me through 
Take it from me. That's the hard 
way to discover a mistake. 

I thought I was in solid down at 
the plant with my years of experi- 
ence. They'd never lay me off. 

But they did. And I was in solid 
-as long as business was good. But 
when things started getting tight ... 

"In times like these," the boss told 
me, "everybody has to pull his own 
weight and a little more. Experience 
is more than just adding up years. 
You have to learn something, too." 

I was sore, sure. But when I 
calmed down I realized he was right. 
I decided then to start learning. I 
signed up for an I. C. S. Course, 
studied at home in my spare time. 

Then I went back to the plant. 
The boss was so impressed with my 
I. C. S. diploma, he gave me another 
try ... and soon after I even got a 
raise! 

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

TRAINED men are in demand 

It's a fact. Right now there are 
plenty of job opportunities for 
trained men. How do you get train- 
ing and hold down a job at the same 
time? Simple. Study with I. C. S. 
at home, in your spare time, at a 
cost of only pennies a day. 

I. C. S. is the oldest and largest 
correspondence school. 256 courses. 
Business, industrial, engineering, 
academic, high school. One for you. 
Direct, job -related. Bedrock facts 
and theory plus practical applica- 
tion. Complete lesson and answer 
service. Diploma to graduates. 

3 FREE BOOKS 

1. "How to Succeed," a gold mine of 
job tips that will open 
your eyes to your own 
mistakes. 2. An outline 
of job opportunities in 
the field of your choice. 
3. A sample I.C.S. les- 
son text. Send for them 
today. 

I. C. S., Scranton 9, Penna. Member, National 
Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 22622H, SCRANTON 9, PENNA. (Partial list of 256 courses) 

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

ARCHITECTURE AVIATION' 
and BUI (.DING 0 Aeronautical Engineering Jr. 
CONSTRUCT: ON Aircraft & Engine Mechanic 
Air Conditioning- Refrig. BUSINESS 
Archdectur=- Advertising 
Architectural Interxtrs Bookkeeping and Accounting 
Building Contractor Business Administration 
Building Estimator Business Correspondence 
Building Maintenance Public Accounting 
Carpentry cad Mill Work D Creative Salesmanship 

D Heating Federal Tax 
D Painting Contractor D Letter -writing Improvement 

Plumbing D Office Management 
Reading Art. Blueprints D Professional Secretary 

ART Retail Business Management 

ng 
Sales Management 

Cartooning 
Art 

Stenographic -Secretarial 
Corn-nerds' 
Cosh on Illustrating Traffic Management 

Magazine lllustratng CHEMISTRY 
Analytical Chemistry Show Card and Sign Lettering 0 Chemical Engineering 

Sketching and Painting 0 Chem. Lab. Technician 
AU7-0M OT VIE General Chemistry 

D Auto- Body Rebuilding O Natural Gas 
Prod. 

&nTrans. D Auto- Elec. Technician 
Auto- Engine Tune Up 0 Plastics 

D Auto-mobil. Mechanic :7 Pulp and Paper Making 

CIVIL, STRUCTURAL 
ENGINEERING 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Reading Struct. Blueprints 
Sanitary Engineering 
Structural Engineering 
Surveying and Mapping 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Electrical Drafting 
Mechanical Drafting 
Mine Surveying and Mapping 
Plumbing Drawing and 
Estimating 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
Electrical Maintenance 
Electrician Contracting 
Lineman 
HIGH SCHOOL 
Commercial Good English 
High School Subjects 
Mathematics 

LEADERSHIP 
Foremanship 
Industrial Supervision 
Leadership and Organization 

D Personnel -Labor Relations 
MECHANICAL 
AND SHOP 
Gas -Electric Welding 
Heat Treatment Metallurgy 
Industrial Engineering 
Industrial Instrumentation 
Industrial Supervision 
Internal Combustion Engines 

D Machine Design- Drafting 
Machine Shop Inspection 
Machine Shop Practice 
Mechanical Engineering 
Quality Coronal 
Reading Slop Blueprints 
Refrigeration 

'Sheet Metal Worker 
Tool Design Toolmaking 
RADIO, TELEVISION 
Industrial Electronics 
Practical Radio TV Eng'r'ng 
Radio and TV Servicing 
Radio Operating 

Television Technician 
RAI LROAD 
Air Brake Equipment 

D Car Inspector 
D Diesel Engineer & Fireman 

Section Foreman 
STEAM AND 
DIESEL POWER 
Combustion Engineering 

D Diesel -Elec. Diesel Eng's 
Electric Light and Power 

D Stationary Fireman 
D Stationary Steam Engineering 

TEXTILE 
Carding and Spinning 
Cotton, Rayon, Woolen Mfg. 
Finishing and Dyeing 
Loom Fixi'g Textile Dei ing 
Textile Eng'r'g D Throwing 
Warping and Weaving 
MISCELLANEOUS 
Domestic Refrigeration 

D Marine Engineering 
Ocean Navigation 
Professional Engineering 
Short Story Writing 

D Telephony 

Name Age Home Address 

City Zone State Wdrking 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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RADIO SHACK 
EXCLUSIVES! 

REALISTIC hi -fi 

FM TUNER 

t a kl1 
$3995 

Features hi -fi Arm- 
strong FM with Fos- 
ter- Seeley discrimi- 

nator and AFC, 5 -µv sensitivity for 30 db quiet- 
ing, tuned RF stage, built -in AC supply, 20- 
20,000 cps, ±0.5 db, pilot light, slide -rule dial, 
switch for FM or phono feedthru, tape oútput 
jack, compact 4r /,' x 91/2" x 63/8" deep. Ship 
wt. 6'% lbs. Order No. 36-888-PE. 

NEW REALISTIC 
SPEAKER 

List $41.50 $i995 
EXCLUSIVE 
Suspension -cone hi -fi speaker installed in solid, 
tuned. vented. duct -type, furniture -finished wal- 
nut cabinet! Lab -verified 50-12,000 cps; 4 
ohms, 15 watts. REAL lows - clean highs - 
ultaa- compact. í4t,+" x 11" x 101h". Ship wt. 
12 tbs. Order No. R- 9036 -PE . 

EXCLUSIVE 

$10" 
SLIM 

dynamic 
MICROPHONE 
Reg. $40.00 ARCHER 

Tuned -cavity construction, high impedance, out- 
put 56 db, 50- 11,000 cps, built -in ON -OFF 
switch, 12' cable, black metal. Swiveling cradle 
included FREE. 8 ounces net, only 71/2" long, 
11/2" dia. Ship wt. 2 lbs. Order No. R- 9084 -PE. 

HANDEL'S 
MESSIAH 

A DELUXE ALBUM of three 
12" LP records. factory -fresh. 
factory -sealed. Orig. $19.95. 

Scherc 'en, London Symphony, London Phil. 
choir. Ship wt. 4 lbs. Order No. WAL - 308 -PE. 

NEW CATALOG 
All the LATEST in hi -fi, transistors, components, 
harp gear and instruments. Send coupon for 
YOUR free copy of this big, new 224 -page guide 
to the best buys in radio and electronics. 

RADIO SHACK CORPORATION 
167 Washington St., Boston 8, Mass. 
230 Crown St., New Haven 10, Conn. 

Please send me FREE Catalog #57PE. 

Name 
St. 
City Zone ...- ...._. 
State 
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Carl & Jerry (Continued from page 12) 

over something metallic like, say, a five - 
hundred - dollar diamond - studded gold 
watch, the audio signal produced will trip 
the relay that will operate the solenoid 
that will stop the wagon. The gadget will 
just sit there like a faithful little old bird 
dog on 'point' until we leisurely stroll 
down to it, brush away the sand, pick up 
the watch, and toss it into the pillowcase 
full' of other valuables we have already 
found." 

"Well, let's go!" Jerry said, getting to 
his feet and brushing the loose sand from 
his knees and the seat of his trousers. 

AND GO they did, just as fast as they 
could pedal their bicycles home. The 

heat that had seemed so oppressive when 
they had nothing to do was entirely for- 
gotten now a§çv worked out details of 
mounting the erful little gasoline mo- 
tor on the fat -tired coaster wagon. They 
connected up the remote control receiver 
and its reed -type actuator so that it could 
operate the steering mechanism and the 
simple clutch. Then they arranged the metal 
locator so that its hoop- shaped search 
coil was carried well out in front of the 
wagon two or three inches above the 
ground. With the motor and the jackshafts 
mounted behind the wagon and the probe 
coil sticking away out in front, the result- 
ing ungainly appearance was something 
like that of an elongated king -sized insect ... but the contraption worked! 

Proof of this was had when Jerry fished 
a nickel from his pocket and recklessly 
tossed it out onto the middle of the lawn. 
They started up the self -powered remote - 
controlled treasure finder and sent it into 
action quartering back and forth across 
the yard. After having first turned up 
three rusty nails and an old belt buckle, it 
finally stopped with the search coil direct- 
ly over the nickel. That was all the "test- 
ing" the boys needed. They immediately 
began coaxing Jerry's mother to drive 
them and their invention down to the 
beach in the station wagon, and did not let 
up until she agreed. Just as they were 
starting out the drive, Carl suddenly ex- 
claimed: "Wups! Wait a minute. We're 
forgetting something." 

He vaulted over the low fence between 
the two houses and disappeared into his 
own house. Almost immediately he came 
dashing back out waving an empty pillow- 
case in which to dump their findings. 

ONCE at the beach, the boys lost no 
time in putting their electronic beach 

buggy into action. The large tires kept the 
wheels of the wagon from cutting down 
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FREE -ANY 3 
OF THESE HIGH- FIDELITY 

12" COLUMBIA (LP RECORDS 
If you join the Columbia (id 

r: 
Record Club now- - 

and agree to accept as few as 
during the coming 12 months 

1 Ports of Call 
Philadelphia Orchestra, 
Ormandy, conductor. 6 
works -Bolero, Espana, 
Escales, Pavane, etc, 

2 The Voice 
Frank Sinatra sings 12 
numbers that first 
brought him fame .. . 

like Fools Rush In, I 
Don't Know Why, Lover, 
Laura, Paradise, etc. 

3 King of Swing: Vol. 1 

Benny Goodman and 
his Original Orchestra, 
Trio, Quartet. Ridin' 
High, Peckin' -9 more. 

4 My Fair Lady 
Percy Faith and his 
Orchestra play selec- 
tions from this hit 
show - I Could Have 
Danced All Night, etc. 

5 Mendelssohn: 
Violin Concerto 

Tchaikovsky: 
Violin Concerto 

Francescatti, violin: 
New York Philharmonic, 
Mitropoulos, conductor. 

6 I Love Paris 
Michel Legrand and his 
Orch. play La Vie En 
Rose, Paris -12 more. 

7 Jazz: Red Hot & Cool 
Dave Brubeck Quartet 
in Sometimes I'm Happy, 
Lover, Little Girl Blue, 
Indiana -3 more. 

8 Levant Plays Gershwin 
Gershwin's three great- 
est orchestral works - 
Concerto in F; Rhap- 
sody in Blue; An Amer- 
ican in Paris. 

9 Saturday Night Mood 
Dance music played by 
12 bands - Jimmy Dor- 
sey, Sammy Kaye, etc. 

10 Beethoven: 
Symphony No. 5 

Mozart: 
Symphony No. 40 

Philadelphia Orchestra, 
Ormandy, conductor. 

11 Music of Jerome Kern 
Andre Kostelanetz and 
his Orch. play 20 Kern 
favorites -The Song Is 
You, You Are Love, etc. 

12 Ambassador Satch 
European Concert Re- 
cordings by Louis Arm- 
strong and All- Stars. 10 
numbers in all. 

V ES! You may have, FREE, ANY 3 of these best-selling 12" 
Columbia © records. We make this offer to introduce you 

to the moneysaving program of the Columbia ® Record Club 
... a program that selects for you each month the greatest 
works in every field of music -performed by the world's finest 
artists and brilliantly reproduced on Columbia a records. 

HOW THE CLUB OPERATES 

To enjoy the benefits of this program -mail the coupon,in- 
dicating which of the four Club divisions best suits your 
musical taste: Classical; Jazz; Listening and Dancing; 
Broadway, Movies, Television and Musical Comedies. 

Each month you will receive free the Club Magazine which 
describes the current selections in all four divisions. You 
may accept or reject the monthly selection fer your division 

. or take records from the other divisions -thereby assur- 
ing you of the widest possible choice of recorded entertain- 
ment. Or you may tell us to send you NO record in any month. 
Your only obligation Is to accept as few as 4 selections from 
the almost 100 to be offered during the next 12 months, 
and you may cancel membership any time thereafter. The 
records you want are mailed and billed to you for the low 
price of only $3.98, plus a small mailing charge. 

FREE BONUS RECORDS GIVEN REGULARLY 
The 3 records sent to you now represent an "advance" of 
the Club's bonus system -given to you at once. After fulfilling 
your membership obligation by purchasing 4 records, you 
will receive an additional free Bonus record of your choice 
for every two additional Club selections you accept. Bonus 
records are superb 12" Columbia © records -like those 
shown here. 

Indicate on the coupon which 3 records you want free, and 
the division you prefer ... then mail it at once. You must be 
delighted with membership or you may cancel without obliga- 
tion by returning the free records within 10 days. 

COLUMBIA Lp RECORD CLUB 
165 West 46th St., New York 36, N. Y, 

r 
MAIL THIS COUPON NOW!. 

COLUMBIA tP RECORD CLUB, Dept. 510 
165 West 46th St., New York 36, N. Y. 

Please send me as my FREE gift the 3 records 
indicated here: (Select the 3 records you want 
from the list on this page, and circle the cor- 
responding numbers here) 
1 2 3 4 5 6 7 8 9 10 11 12 

and enroll me in the following division of the Club. 
(check one box only) 

Classical Listening and Dancing ton 
Broadway, Movies, Television and Musical Comedies 

Each month you will send me the Columbia ç4 
Record Club Magazine which describes the 
records offered in all four Club divisions. I have 
the privilege of accepting the monthly selection 
In the division checked above, or any other 
selection described, or none at all. My only 
obligation is tc accept a minimum of four records 
in the next 12 months at the regular list price 
plus a small mailing charge. After accepting 4 
records, I will receive a free Bonus record for 
every two additional records I purchase. If not 
delighted with membership, I may cancel within 
10 days by returning all records. 

1 

Name 
(Please Print) 

Address 

City Zone State 
CANADA; Prices slightly higher, Address 11 -13 Soho St 

Toronto 2B 
If you wish to have this membership credited 
to an established Columbia Records dealer, 
authorized to accept subscriptions, please fill 
in the following information: 

Dealer's Name 

Dealer's,.Address 23 
maw, -NM I al 

12ao bla ", Q), Marcas Rea. 
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HERSHEL'S tS / 
SPUTA v 

OIL CONDENSIR ARC -E M 
TRANSMITCOMTER 

AND 

YOUR CHOICE . © $89,5 ; C7 

New La Ca tons 
Hottest Roy i tubes h n the Country 

YOUR CHOICE 

D 30 TUBE SOCKETS. 
Submtniatures. 7 & f 

in miniatures. 4 to R. 
pins. Mica -filled & 

n 
r ic; 

shield base type, tool 

O2000 PCS. HARDWARE. 
Radio, TV. shop, wood - 

orking 0ws e . springs. 
grommets, etc. 

O40 MOULDED CON- 
DENSERS. Best known 

makes! 0005 to 0.1 mf 
to 1000V. 

a1S ROTARY SWITCHES. 
Experimenters, tel 

single Varied asst & dual 
gangs. 

© LYICS. P pulai' valuuees 
to 450V. Top makes, axial 
3.040. 

ra 60 KNOBS. Instrument, 
UM aato. TV typen. Push 
on & set screw types. Some 
ì5c ea. 

I}E 
20 ASSORTED BULBS. 
Asst. standard crew & 

bayonet 2 tnru 24 VDC 

© CE 
R 

NSERS.UL2 values! 
00035 to 1 mf. up to 
6000V. Oils. too. 

ANY KIT 

O10 FP & TWIST ELEC. 
TROLYTICS. Asstd. to 

1000 mfd. to 450V, Some 
multiples. 

In 100 COIL FORMS. En- 

rletr oe note! f 
& fuse. 

ceramic 
o 

and bekellte. 

Sal 
BO CARBON RESIST. 
ORS. Insulated; 35 val. 

15 ohms to IO mega. urs 
1 A 2W: 5t^o too! Incl. 

famous Allen Bradley! 

60 MICA CONDENSERS. 
En Hare offer! Postage 
stamp types. 25 values. 
00001 to .01; to 1200 

W VDC. Many sliver. b% 
tool 

0 li BET SCREWS 
ABEno TO. Slotted and Allen 

Wrench Type. from 6/32 op. 

© 30 POPULAR BULBS. 
Special! Wide variety 

standard. miniature. ew 
and bayonet types. 1.1 
thru 6V, 

©S DIGO ES. 
1N32 Breed Now 

OSO CERAMIC CONDENS- 
ERS. Tubular, disc. but- 

ton & standoffs! 5 tO .01 
mmf to 1000V. 

In 12 VOLUME CON - 
TROLE.. Handy hop, 

`uns t. of adio. TV lab 
its. °Some WW. 

so RF COILS & 
SIB CHOKES and slug tuned 
coils for TV, radio. lab. 20 
types. 

© WsrewouEid. 
RESISTOR 

20 
S. 

5 ohms to 12.00u. 5 to 50 
watts. Candohm & tubular 
types. 

All New MYSTERY PACA'AGE 
/,, 

of ELECTRONIC PARTS A 

It's the surprise 
of your life! 20 
Pounds of BRAND 
NEW sable 
GOVT. surplus. 
The ideal gift for 
hams. etc. 

Worth 040.00 

Our Prie 

$2915 
2ó.i1. 

. 

Ì/'/7."1. \t ? 

PICTURE TUBE BRIGHTENER 944 

TERMS: Cosh with order or 25% DOWN- BALANCE C.O.D. 

ALL PRICES NET F.O.B. DETROIT MINIMUM ORDER $2.00 

HERSNE 
TYler 8-9400 ' R DI0 00. 

5249 GRAND RIVER Detroit 8, Michigan 

16 

Carl & Jerry (Continued from page 14) 

into the sand, and the gasoline motor - 
thanks to the down -gearing -had an easy 
task propelling the vehicle along. At first 
the boys could not resist the temptation to 
send the treasure locator hither and 
thither along the beach to test out the op- 
eration of the remote control; but when it 
was found that this functioned perfectly, 
they settled down to directing the move- 
ment of the wagon in a regular pattern 
that eventually would cover the whole 
area of the beach in sight of what they 
dubbed their "command post." 

The wagon had hardly gone a hundred 
yards when it came to a halt, and there 
was nothing leisurely about the way the 
boys dashed down to where it was sitting 
quietly put -put -putting away. As Carl 
eagerly brushed away the sand from be- 
neath the search coil, he uncovered a little 
slip of tin foil from a stick of chewing 
gum, and instantly the wagon started 
chugging ahead, indicating that the bit of 
tin foil was what it had in mind. 

A little disappointed, the boys started 
back to their command post, but before 
they reached it, the wagon stopped again. 
It had found another scrap of tin foil. To 
cut a long and painful story short, the 
metal locator found exactly twenty -three 
bits of tin foil in two hours -and it found 
nothing else! Actually, the boys were ex- 
pending more energy running back and 
forth between their command post and the 
wagon than they would have used if they 
had simply carried the metal locator in the 
first place; but to them, of course, this 
fact was entirely irrelevant and beside the 
point. 

Finally, Carl knelt in front of the search 
coil with the twenty -third scrap of tin foil 
in his hand and addressed it with an im- 
passioned speech : "Now look, Tin -Foil Ter- 
ry, you don't seem to get the idea. We're 
not looking for this kind of stuff. We can 
get all the tin foil we need. We want 
something like this!" He placed some coins 
in the palm of his hand and held them di- 
rectly in front of the search coil. "Now 
will you please, please get off this tin -foil 
binge you're on and go out there and find 
some of these pretty little engraved silver 
discs? Will you please ?" 

AGAIN the boys trudged back to their 
command post, and the wagon chugged 

on down the beach. It did not hesitate 
until it reached the turn -around point, nor 
did it stop on the way back until it was 
almost directly in front of the boys. Then 
the motor 'speeded up a little as the sole- 
noid clutch operated to stop the wagon. 

"More tin foil," Carl grunted, heaving 
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This book is a Gold Mine 

Send for it immediately! 

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 

OR TURN YOUR HOBBY INTO A WELL -PAID CAREER 

IN RADIO ... TELEVISION ... ELECTRONICS 

Whether you're an amateur . . . a hobbyist . . . or already in 
electronics . . . Let us show you how to have a bright career in 

RADIO! TELEVISION! ELECTRONICS! 
TURN YOUR HOBBY INTO A HIGH -PAY CAREER! 
Today thousands of electronics hobbyists have an op- 
portunity to turn their hobbies into profits. It's the 
"Age of Electronics"! Trained men are in crucial de- 
mand! You may be "outside" the electronics in- 
dustries now, working on a job you enjoy far less 
than experimenting, building, transmitting, receiving; 
working for less money than is being paid to elec- 
tronics engineering technicians. But your "true love" 
is electronics. Why not awaken to your opportunities 

ELECTRONICS HAS GOOD PAYING JOBS FOR 
TRAINED MEN LIKE YOU! 

And only trained men can fill them. You can get your 
share, if you take time now to gain that indispensable 
knowledge. 
Here are just two of the high -level opportunities 
available to CREI- trained men: 

"Just about four months have passed since I made 
my first recruiting trip to CREI. As a result of that 
visit Messrs. Kohl, Plante and Wenger are now 
members of the Laboratories and Mr. Kresge soon 
will be . . . we have some openings now and will 
have others -Bell Telephone Laboratories, 
Murray Hill, N. J. 
"Two openings in our Field Service . aircraft 
electronics ... starting salary is $380 and up . 

-North Anv -rican Aviation, Inc., Columbus, Ohio. 

YOU NEED ADVANCED TRAINING 
Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still while you -the man with advanced technical training- plunge ahead in the golden world of elec- 
tronics opportunities. 

P 

To help u5 answer your request intelligently, 
p give the following information: 

EMPLOYED 
Bv' 

TYPE OF 
PRESENT WORK 

SCHOOL BACKGROUND 

F.I.ECTRONICS 
ExPERIE:NCE 

IN WHAT BRANCH OF ELECTRONICS ARE sou 110s'í' INTERESTED' 

L 
September. 1956 

ACQUIRE NECESSARY TRAINING AT HOME 
Use spare -time hobby hours for CREI Home Study as 
thousands of successful technicians have done since 
1927. Get concentrated training in minimum time, 
then step into a good job and enjoy good pay in the 
mushrooming electronics industry. 
SEND FOR FREE BOOKLET. IT TELLS YOU HOW 
How to gain career success in the tremendous elec- 
tronics industries. It pinpoints opportunities which 
exist. By 1960, the electronics industries will do no 
less than $15 billion worth of business per year, not 
counting military orders. Take TV for example: there 
are about 36,000,000 TV sets and over 425 TV sta- 
tions on the air. Color TV is pushing ahead furiously. 
Electronics is the ONE field of maximum opportunity 
in this electronic age. 
CREI TRAINS YOU IN MINIMUM TIME AT HOME 
Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of CREI 
graduates are now employed in industry here and 
abroad. Here is what they say: 
"In this Gore of less than two ,Years, I have almost 
dolitled onli salary and Lars gone from icireman, to 
engineering assistant and note to Motor engineer. 
I hate C'h'Kl to thank. "- Frav1. 1, Eckert, :? Clover 
Lave. Levittown, I'a. 

FAMOUS FOR 
29 YEARS 

1 :11EI is known 
and respected 
throughout the 
Eleet onic orld. 
Since 1927 
have trained thou - 
iands in the mil- 
tary. industry 

and government. 
"ASK ANY EN. 
OINEER." 

VETERAN? 
II discharged after June 27, 1950, let 
new Korean Bill of Rights help you get 
resident instruction. ('heck coupon for 
full data. 

LIKE TO STUDY IN WASHINGTON? 
CREI also offers resident instruction at 
name high level day or night. Classes 
start often. Check coupon for Residence 
School catalog. Qualified residence 
graduates eon, degree: "Associate in 
Applied Science." 

MAIL THIS COUPON . - . TODAY! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula- Founded in 1927 
3224 16th St., N. W., Dept. 129 -C, Washington 10, D. C. 
Send booklet "Your Future in the New World of Electronics" and 
course outline. 
CH ECI( " Practical Radio Electronic Engineering 
FIELD OF ) Broadcast Radio Engineering (AM, FM, TV) 
GREATEST El Practical Television Engineering 
INTEREST Practical Aeronautical Electronic Engineering 

Name Age 

Street 

City Zone...... State 
Check: Home Study Residence School Korean Veteran 

.,1 
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¿001< 
what $35 90 buys ... 

New EMC 

Model 209 

TUBE TESTER Á AND rf 

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, 31/2" 

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 

Yes, send me ull technical information about 
Model 209 and a complete catalog of other EMC 

Instruments. 

NAME 

STREET 

CITY 

PE-9 

18 

STATE 

ELECTRONIC MEASUREMENTS CORP. 

L 
YORK 

STREET 
NEW MONK 13. NEW YORK 

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

Carl & Jerry (Continued from page 16) 

himself to his feet and starting across the 
hot sand toward the wagon. 

"You can't be sure," Jerry said, opti- 
mistically, as he followed along. "We can 
hope, anyway." 

And when Carl started brushing away 
the sand, it began to look as though his 
pep talk to Tin -Foil Terry had done some 
good, for no scrap of tin foil appeared, and 
the wagon stayed put, showing that what- 
ever it was pointing to was still there. 

"Dig deeper," Jerry suggested, as he 
knelt beside his pal. 

Carl scooped away the sand to a depth 
of eight or ten inches, and suddenly his 
fingers touched a parcel wrapped in moldy, 
rotting, brown paper. He lifted it out of 
the hole and discovered that it was a 
heavy package some four inches wide by 
seven inches long by an inch thick. The 
wagon started up when the parcel was re- 
moved from beneath the coil, but Jerry 
stopped it by shorting out the spark plug 
of the motor. 

"What the heck is it ?" Jerry asked, 
with much curiosity. 

"You got me, but I guess there's only 
one way to find out," Carl said, as he 
started unwrapping the decaying paper. 
Inside were two rectangular metal plates 
carefully wrapped separately in soft flan- 
nel. He handed one to Jerry to examine 
while he scrutinized the other. 

"It's got a kind of design engraved on 
one of the flat surfaces," he said slowly, 
turning it so that the light made the de- 
sign stand out. "There's a kind of cameo 
in the middle with a man's head on it, and 

... The dark man's beady black eyes glinted coldly 
out of his pasty white face as he held out a de- 
manding hand for the rectangular metal plates ... 
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RE 

NOWT 
world's first and only 

TRANSISTORIZED 

Amatei r Bard Car verte- 

1-" 
ATC-1 

43/4 ".t 3'm "x 4 A6 "- weighs only 30 ounces 

a tnj sElf- powered 

converter that connects 

INSTANTLY 

to any receiver 

No other convererlikc it! REGENCY's 
nev ATC -1 is truly port able. Hooks up in 
secands to any receiver (including car ra- 
dios) -only cor nections are to an antenna 
and to receiver's antenn_1 input. 

The .4TC -I takes nc power from the 
receiver. It is self -powered by three tiny 
Penlight cells which ha -e a current drain 
of anly 450 to 600 micro- amperes. 

World's Smallest Converter. Use of tran- 
sistors instead of bulky vacuum tubes 
makes this remarkable unit as easy to carry 
as a candid camera -it's actually less than 
half the size of this page! 

The ATC -1 provides AM, CW and SSB 
reception on the 80, 40, 20, 15 and 10 

meter amateur bands. Sensitivity is 5 to 
10 my for 6 db signal -noise ratio. A modi- 
fied "Q" multiplier circuit improves sensi- 
tivity and selectivity for phone operation. 
Smartly styled aluminum cabinet is cov- 
ered in dark grey tweed with satin finished 
aluminum front. 

With features that can't be duplicated 
at any price, the transistorized REGENCY 
ATC -1 is available now at just.... $79.50 

amateur not 

See and hear this miniature marvel at your 
local distrübutor. 

Bulletin giving complete details and specifica- 
tions yours on request. 

u E N CJ Division I. D. E. A., Incorporated 

Dept. D, 7900 Pendleton Pike, Indianapolis 26, Indiana 
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EZ2 Build 
T 

n ducing the Brand New, Low -Cost, 
Top -Performing 

0 Watt Globe Chief Kit 
(75 WATTS FOR NOVICE USE)_ 

Just $5.00 Doi 

Cash: $49.95 

All the power a 

Novice can use plus 

20% safety factor i 

case of loea1 lini!5 
voltage drop. 

Wired Form: 

$64.95 

Complete Instruction 
manual; all parts; chasis 
pre-punched; wires 

d precut and pre tinned. 
I' No experience necessary. 

V Completely bandswitching, 160 -10M 
Built -in power supply! Ì 

V Pi -Net matches antennas, 52 -600 ohms 
V Sturdy, compact; handsomely styled 
V Modified Grid -Block keying for 

maximum safety 
V Provisions for Spelch Modulator and 

VFO input \ t 
V 1000o trade -in value on Globe King 

or new Champion, within 1 year 
The new WRL Plug -In Screen Modulator Kit (com- 
plete) has been designed for use with the Globe 
Chief; may also be used with the Johnson Adventurer, 
Heath Kit AT -1, or similar CW Xmttrs. . . . $13.95 

SEND FOR DETAILED BROCHURE TODAY! 

WORLD RADIO LABORATORIES 

3415 West Broadway 

Council Bluffs, Iowa 

IPlease rush to mc: 
Free 1957 Catalog I Globe Chief Brochure 

NAME: 

IADDRESS: 

CITY & STATE: 
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Carl & Jerry (Continued from page 18) 

there's some printing, too, but it's hard to 
make out because it's printed backwards." 

"Mine's got a picture of some kind of 
big public building in the middle, and it 
has both letters and numbers printed on it. 
Let me see. Say, these must be printing 
plates for making mo-" 

"Never mind what they are," a gruff 
voice commanded. "Just give them to me. 
They're mine." 

The boys had been so intent on examin- 
ing their find they had not heard the short 
dark man approaching in the soft sand. 
His beady black eyes glinted coldly out of 
his pasty white face as he held out a de- 
manding hand for the plates. 

pp OLD IT, Jake!" still another strange jl voice interrupted, and three men 
came running from behind one of the near- 
by dunes. At first the man they addressed 
as Jake looked as though he might run 
for it; but when he saw the guns in the 
hands of the approaching trio, he stood 
still. 

"Couldn't wait any longer, huh, Jake ?" 
one of the men inquired as he frisked the 
short dark man for a possible weapon. 

"I'm clean," Jake grunted; "and I could 
have waited until you guys layin' out there 
in the dunes took root if these brats hadn't 
forced my hand." 

"Hey, can anybody tell us what's going 
on ?" Jerry piped up. 

"This is Jake, The Penman," the leader 
of the trio explained. "He's a well -known 
counterfeiter just out of prison after doing 
a stretch. But when the counterfeiting 
ring was broken up, the plates were never 
found. We put a tail on Jake as soon as he 
left prison, hoping he would lead us to 
where the plates were hidden; and, thanks 
to you boys and your -your -- gadget there, 
he did. I'm not sure, but I rather think 
there will be a reward of some sort coming 
to you for helping to find the plates. But 
just as a matter of curiosity, would you 
mind telling us what that thing is? We've 
been lying out there watching you all 
afternoon, and none of us can figure it 
out." 

Carl and Jerry, both talking at once, be- 
gan an explanation of how the electronic 
beach buggy worked. When they finished, 
the leader of the three Federal agents 
shook his head as though to clear it of a 
bad dream. 

"I still don't get it," he confessed; "but 
right here in my hand is the evidence that 
it works. Don't be surprised if some of 
the Treasury people want to examine it 
after I make my report. We might be able 
to use it in our business!" -{- 
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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. 

offers you th 

st training 

at km n 

n'cs 

VR ßn 

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

350 WEST FOURTH STREET, NEW TORK14, N.Y. 

September, 1956 

L 

RCA Institutes, Inc., Home Study PE -96 

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

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

Name 
Please Print 

Address 
City Zone. State 
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FREE E /COQ 
CATALOG 

tells you how to SAVE 50% 
on your test equipment costs! 

46 EICO KITS d INSTRUMENTS to choose from! 

S" PUSH -PULL 

OSCILLOSCOPE 

#425 

KIT $44.95 

Wired $79.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

Wired $39.95 

For Laboratory Precision at Lowest Cost - 
buy EICO! 

1000 Ohms /Volt 

MULTIMETER 

#536 i 
KIT $12.90 1 

Wired $14.90 
KIT $34.95 

TUBE TESTER #625 

_ 
O.O 0_ r'I¡ .6' 

áq 
6-6 

Wired $49.95 

0 

You build EICO KITS in 1 evening, but - 
they last a lifetime! 

NEW! UTILITY 

TESTER #540. 

KIT $12.95 

WIRED $15.95 

1 AV& 12V BATTERY ELIMINATOR 
I & CHARGER #1050 

EICO- performance- proved by TV manufac- 
turers, electronic schools and over 100.000 

servicemen! OVER 1/2 MILLION in use today! 

NEW! COLOR .5 t NEW! 20 -Watt Ultra- linear 

BLACK-&-WHITE HIGH FIDELITY AMPLIFIER 

5 -MC TV SCOPE t r #H F 20 

#460 t 

KIT $19.95 
I 

Wired $129.50 
I 49.9 Wired 79.95 

MAIL COUPON NOW. Prices 5% higher on 
West Coast. Electronic Instrument Cc. Inc.. 

ô4 WitherSt.,_BróóklynI1N_ Y. _ ,y- 
E /CO 1 84 Withers St., Brooklyn 19, N. Y. 

Send FREE 1956 Catalog and name o 
neighborhood FICO distributor. PE -9 

Name 

Address 

City Zone State 

Occupation 
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AVP'tronics 

BOOKSHELF 
"INDUSTRIAL ELECTRONICS" by Ed- 
ward J. Bukstein. Published by Frederick 
Ungar Publishing Co., 105 E. 24th St., New 
York 10, N. Y. 197 pages. Cloth bound. 
Price, $3.95. 

A well -known and widely read author 
( "The Magic of Electronics," numerous ar- 
ticles in RADIO & TELEVISION NEWS, etc.) 
has assembled here hundreds of questions 
and answers that cover the basic funda- 
mentals of industrial electronics. The first 
six chapters of the book deal with stand- 
ard types of equipment that are unique to 
industrial applications. Resistance weld- 
ing, photo -electricity, x -rays, thyratrons, 
counters and scalers, and time delay cir- 
cuits are included. Chapters 7 and 8 dis- 
cuss special circuits and applications, such 
as multivibrators, special power supplies, 
squaring circuits, integrators, r.f. heating, 
Geiger counters, etc. Test instruments are 
taken up in Chapter 9. 

Questions and answers that comprise the 
text are exhaustive, and cover the field as 
thoroughly as conventional textbook treat- 
ment might. A topical index and numerous 
drawings help clarify the material. 

Recommended: as an excellent reference 
work, as well as an introduction to the 
subject, for the technician or experimenter 
who has mastered the fundamentals of 
basic electronics. 

"THE LONG PLAYING RECORD GUIDE" 
by Warren De Motte. Published by Dell 
Publishing Co., Inc., 261 Fifth Ave., New 
York 16, N. Y. 448 pages. Paper bound. 
Price, 50 cents. 

This volume contains a listing of a num- 
ber of LP records made from 1948 to early 
1955. Not every composer, and not every 
composition is included, but there are 
enough selections among the 7000 record 
sides discussed to afford many music lovers 
and hi -fi enthusiasts plenty to choose from. 
The over -all plan of the book resembles 
that of a record catalog such as is avail- 
able at the counter of any record dealer. 

The unique feature of this guide is that it 
offers brief critical evaluations of the sev- 
eral recordings listed for each composition. 
As such, it could prove quite helpful. The 
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INTERESTED IN 

Electronics -TV -Radio 
CARL E. SMITH, 
E.E., President 

How Can D Get a Valuable 

FCC COMMERCIALLICENSE: 
then you will want to know I 

WHAT 
IS THE CC 

7 
It's amazing what the future holds for you 
in this modern world of electronics. Let me 
send you the entire story -FREE! 

How to pass the FCC Exam 
A Sample FCC lesson 
Money- making FCC License Information 

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

CARL E. SMITH, E.E., President 

MY PASSPORT TO FUTURE SECURITY 
GET THESE FREE 

CLEVELAND 
INSTITUTE 

e,DC fIECTPONK, 

SAMPLE 
FCC LESSON 

IAS CER CC,St 
ADIDIO CONIM,N1tn1 CM 

MONEY 
MAKING 

10 

LICENSE lnlormalloe 

These Three Booklets Tell You 
1 Where to apply to take FCC Examinations. 
2 Scope of knowledge required. 
3 Necessary FCC exam preparation. 
4 Positive knowledge check. 
And additional data of great value. 

JOIN the LIST of SUCCESSFUL 
ELECTRONIC TECHNICIANS 

License 
Walter Eggers, Pacific Grove 1st Class 
Paul Reichert, West Salem, Ohio 2nd Class 
Harold Phipps, LaPorte, Indiana 1st Class 
John J. Johnson, Boise City, Okla. 2nd Class 
James Faint, Johnstown, Pa. 1st Class 

AND THOUSANDS MORE! 

Time 
12 Weeks 
10 Weeks 
28 Weeks 
12 Weeks 
26 Weeks 

YOUR GUARANTEE - 
If you fail to pass your Commercial 
License exam after completing our 
course, we guarantee to continue your 
training without additional cost of 
any kind until you successfully obtain 
your Commercial License. 

START BUILDING Employers make job offers every month! 

Your FCC ticket is recognized by most employers in 

FOR A LIFETIME the Electronics field as proof of 
your technical ability. 

PROFESSION J Pave the way for Your Share of 
the better things in life. 

Cleveland Institute of Radio Electronics Member Notional 
Home Study Council 

Desk PE -16, 4900 Euclid Ave., Cleveland 3, Ohio 
Please send Free Booklets prepared to help me get ahead in Electronics. 
I have had training or experience in Electronics as indicated below: 

Military 
Radio -TV Servicing 
Manufacturing 

Amateur Radio Telephone Company 
Broadcasting Other 
Home Experimenting 

s 

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

Name 

City Zone State 
Special Tuition Rates to Members of Armed Forces 

r- 

Age Address 

l 
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when 
you use 
the 1i2/.í' 

K 
REPLACEMENT CARTRIDGE KIT 

as a companion to the RK -54 

The 3 CARTRIDGES in the RK -56 Kit provide depend- 
able, quickly -installed replacements for 218 car- 
tridges of seven manufacturers. 

When used with the RK -54 kit (where 3 cartridges 
replace 192) you will have profitable replacements 
for 410 of the most frequently used phono cartridges! 

LIST PRICE $2 295 With technical 
data, repl. chart 
and plastic box. 

Here is broadest coverage for the lowest 
investment. The RK56 Kit contains: 

Cartridge Application OUTPUT LEVEL Response 
To MG 78 

VIM 
Ceramic 

Extended range, Improvement- 

Replacement cartridge for 132 

3- speed, plastic -case cartridges, 

crystal or ceramic, single needle 

or turnover. 

.78v 1.0v 12,000 

cps 

W70 
Crystal 

All- Purpose Single -Needle Unit. 

For Webster C and CX series. 

3.0v 3.8v 5,000 

cps 

Crystal 

Dual -Voltage 3 -speed Turnover 
for Webster FX and Asiatic LOD 

series. 

3v o 4v* 5,000 

cps 

'Model W72 has a slip-on capacitor fumi hed as an acce sory. With 
the capacitor, output is 2v for 78 RPM, 1.5v for 33 '/3, 45 RPM. Without 
the capacitor, output is 4v for 78 RPM, 3v for 33 1/y, 45 RPM. 

Available at your Shure Distributor... or write to Shure for 
complete information on this new profitable replacement kit. 

SHURE BROTHERS, INC. 
214 Hartrey Avenue Evanston, Illinois 
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book is, of course, limited in its coverage; 
pressings made in the last year and a half 
are not discussed. 

Recommended: as a possible "quickie" 
guide to LP discs. 

"BLOCKING OSCILLATORS" by Alexan- 
der Schure. Published by John F. Rider 
Publisher, Inc., 480 Canal St., New York 
13, N. Y. 72 pages. Paper bound. Price, 
$1.25. 

Blocking oscillators, widely used as 
starting or triggering circuits in many spe- 
cial applications, are explained and illus- 
trated in this compact volume. Mathe- 
matics has been held to a minimum; the 
text here is for technicians, students, and 
experimenters whose work demands an un- 
derstanding of basic concepts. Emphasis, 
in the explanations, is placed on the role 
of the transformer used in such circuits. 

Recommended: as an introduction to the 
subject for the beginner, and as a review 
for the advanced technician. 

,t, í 
"TV TROUBLE TRACER" (Vol. 5) by H. G. 
Cisin. Published by Harry G. Cisin, Ama- 
gansett, N. Y. 45 pages. Paper bound. 
Price, 50 cents. 

Forty common picture defects that may 
develop in a number of 1955 -56 television 
receivers are described in this guide. The 
cause is explained, and the remedy is sug- 
gested. In addition to pictures of the TV 
screen, with the objectionable characteris- 
tics plainly outlined, there are a number 
of chassis layout diagrams that help locate 
tubes and other components. 

Recommended: as a "short -cut" serv- 
icing guide to late model TV sets. 

Free Literature Roundup 
A brochure on a new 400 -kw. generator 

series is available from Kato Engineering 
Co., Dept. R -C, Mankato, Minn. 

The Berkshire "Labstrobe," Model 18A, 
is described on "Catalog Sheet No. 18A -1." 
The instrument is an inexpensive 60 -cycle 
stroboscope, useful for determining motor 
speeds. Write to Berkshire Laboratories, 
898 Bank Village, Greenville, N. C. 

Available from Radio Craftsmen, Inc., 
4223 W. Jefferson Blvd., Los Angeles 16, 
Calif., is an attractively printed brochure 
covering its line of hi -fi components. 

A 16 -page illustrated brochure describ- 
ing Philco's microwave communications 
equipment has been issued by the Philco 
Corp., Govt. & Industrial Div., 4700 Wissa- 
chickon Ave., Philadelphia 44, Pa. 30 
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NATIONAL SCHOOLS 

ALL BRANCHES OF 

TELEVISIONE ELECTRONICS RADIO 

IN DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

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 opportunitie, in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Check all you receive in One Amster 
Courue at One Low Tuition 
1. Television - Including Color TV 
2. Radio - FM and AM 
1. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Rodar and Sonar 
8. Communications 

ALL OF THIS MODERN NEWEST 
PRACTICAL EQUIPMENT IS YOURS TO KEEP. 

Parts to Budd a Inodem TV set. including 
large screen Picture Tube 

Parts to budd a powerful Supsrber 

c 

Br- 
r. standard broadcast and short wave. 

Pans to conduct many experiments and 
build Cannnuuy Checker, RF Oscdlato,, 
TV Circuits, Audio Oscillator. ERE Be- 

r, Signal Generator 
Professional Nlulutester 
These are a NI UST 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, uicludmg 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 Spate Time jobs we show 
them how to do while learning. YOU 
CET GRADUATE ADVISORY SER- 
VICE, TOO 

4 ReaiO ration applied for 

L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 

T Ci Master -Shop- 
Method course is com- 
pletely up -to -date 
Here in Los Angeles, 
the TV and Electron - 

t 
enter of the world 

we are able to keep in 
constant touch with the 
mdustries latest de- 
selopments. As a stu- 
Mant. you will quickly 

master all al h ice your spare 
tone. Your c .rig power dln grow with 
every lesson l irrt as thousands of National 
Schools gradi.ans do every day. you can 
handle servicing. m nufactunng, repair-mg. 
hundreds of other rubs, or make good money 
in your own business SECURE YOUR 
FUTURE -NOW SEND COUPON BELOW 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shull 'l,ahod Home 
Study Course was develop, d 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 protects, such as color TV set 
repair, printed circults - even prepare 
for F.C.C. License and industrial elec- 
tronics without taking a special course. 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV, ELECTRON- 
ICS, RADIO. SEND COUPON BELOW 
TODAY. 

i 
rid 

E 
I 

01. 

FOR 
VETERANS 

AND 
NON-VETERANS 

NATIONAL SCHOOLS 
MEMBER 

4000 S. FIGUEROA ST. , LOS ANGELES 07, CALIF. 

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

IN CANADA: 811 W. Hastings St., Vancouver, B. C. 

FREE! 

toi veyb' 

Fully Hluttratnd "CAREER 
BOOK In TV, Radio, Ekc- 
trankF, AND novel Semple 
Larson-yowl at no coif, no 
obligation SEND COUPON 
NOW -TODAY' 

SeU+.,,,,bcr 195h 

NATIONAL SCHOOLS 
TECHNICAl TRADE TRAINING SINCE I Voti 

tos Angeles, California 

I GET FAST SERVICE -MAIL MOW TO OFFICR NE YOU! 

I NATIONAL SCHOOLS, DEFT. HUG -SA I 
4000 5. FIGUEROA ST. 187 N. LA SALLE Si 

1 
LOS ANGELES 37, CALIF. 

GE CHICAGO I. ILL. 
Rush free TV -Radio Opportunity" Book and sample ' 

I lesson. No salesman will call. 

INAM= BIRTHDAY IL ' 
' ADDRESS 

CITY ZONE _STATE 
VETERANS: G, Dann of Discharge 
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LEARN basic 
electricity 
electronics 

THE EASY "PICTURE BOOK" WAY! 

Just Released: The fabulous 

4 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 Janie "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 ideal There's at least one big illustration on that 
sane page to explain it! What's more, an imaginary instruct It 

stands figuratively at your elbow, doing "demonstrations" 
Our make it even easier for you to understand. Then, at the 
end of every section, you'll find review pages that highlight the 
important topics you've just covered. You build a thorough, 
.step -by -step knowledge at your own pace -as fast at you your 
self want to go.' 

Everyday English --A Course Anyone Can Understand 
Sponsored by the Navy to turn out trained rechnuians in record 
time, this modern course presents Basic Electricity and Basic 

Electronics in a simple way that everyone can grasp- reg.ndlan 
of previous education' Every phase is made instantly clear -ex -f 
plaìned in plain, down to earth English -with hundreds o 

easy -to- understand illustrations to help you! 

10 Complete Volumes 

Volumes 1 and 2 of "Basic Electricity" cover DC components 
and circuits; Volumes 3 and 4 cover AC components and cir- 
cuits; Volume 5 coven 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 corer Transmitter, and Rcccivcrs. 

Home Study Without Correspondence 

This course is so different, so ronipleta- there's no need for the 
usual letter writing, question and answer correspondence! Learn 
ar home -at your own pace! 

10 Day Examination - -Money Back Guarantee 

Send today for those exciting new training courses you risk 
nothing! When you receive the volumes, examine them in your 
own home for 10 full days. If, 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 price! Total cost for either 
5- volume course is only 59 00, In Canada, prices approximately 
5% higher. 

ORDER TODAYI 
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 E Please send me 

5 -vol. Basle Electricity net L $9 net 
5 -vol. Basic Electronics net (o, $9 net 
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. 

Name 
Address 
City d State P -9A 
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LETTERS 
Electronics /Rocket Experimenters 

Would appreciate your printing the address of 
the Rocket Experimental Society of Canada in 
POP'tronics. I believe other readers with a mu- 
tual interest in rockets and electronics might want 
to contact us. 

R. W. SCHNEIDER 
Rocket Experimental Society of Canada 

Amherst, N. S. 
Canada 

More on TV DX 

I read your article on TV DX in the June 
issue with very great interest. Let's have lots 
more about TV. 

RONNIE HINES 
Opalocka, Fla. 

Sure enjoyed that article on TV DX, but be- 
lieve you should have included more data on an- 
tennas, boosters, etc. 

BOB P. WARD 
Riverdale, Mich. 

Numerous letters were received commenting 
favorably on the TV DX story. More information 
is scheduled to appear within the near future. 

Appreciation of Kohler 

Just finished reading Carl Kohler's "Operation 
Chaos" in the June issue. It was nothing short 
of terrific. 

By the way, here's a challenge for you to pub- 
lish a circuit similar to the one Carl described. 

JOE CROWTHER 
Lincolnwood, Ill. 

As in the past, the Editors are not responsible 
for the brain storms of humorist and UPA ani- 
mator ( "Magoo" cartoons) Kohler. However, 
Carl's fans should look in POP'tronics next month 
for "Hi Tide in the Tweeter " -a satire on some 
particular hi -fi records. 

Boost for Our Baffles 

I varied the "Octahedral" (April, 1956, issue, 
p. 74) to fit a 10" speaker and am very happy 
with the results. 

I used Celotex lining for the three non -parallel 
sides, attached the speaker to an old radio receiver, 
and find that the highs and lows are better now 
than when the set was new. 

IRVING LANG 
Bronx, N. Y. 

New Twist on the Mark II 
Just finished the Mark II $3 speaker baffle de- 

scribed in the May issue. I don't think that any 
enclosure costing more than ten times as much 
gives better sound reproduction. 

I managed to make the Mark II out of a 4' x 6' 
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Industrial Processing 
gm; 

IV,IUUV 

sr mti 

tti 

Handling Materials 

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 machines ore being 
designed to run themselves. This is called "A uto- 
motion." The jobs of some men who used to run 
these machines ore gradually disappearing. Every 
year sees more changes; more unskilled jobs being 
replaced. But l's moving many new jobs tom -good- 
pay, solid- future jobs in plants, offices and else- 
where -for men who are trained is Automation 
Electronics. 

NOW IS Tiff TIME TO GET YOUR TRAINING 
The design, operation and maintenance of controls 
that regulate the new "automatic equipment," is a 
promising field of the future. It's still uncrowded. 
There's time to gel in on the ground floor if you 
act now. 

NO PREVIOUS TECHNICAL TRAINING NEEDED 
Many nen 1, to 55, regardless o1 present job, 
even men without previous technical training or 
advanced education, can train for good jobs in 
Automaton Electronics. DeVry Technical Institute 
offers effective training in your own home with 
movies, plenty of practical equipment and easy - 
to -read eats. Or get all of your training in DeVry's 
large well -equ Aped training labaratarrnes in Chicago 
-.. one of the finest of its kind! 

WE HELP YOU GET STARTED IN THE FIELD 
When you've compreted the DTI training, you'll 
have the know- how -the practical training you 
need to hold down a good job in Automation. Our 
effective Employment Service will help you get 

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

MANY SUCCESSFUL GRADUATES 
For 25 years, DTI has been build- 
ing men for better jobs. Our files 
contain many letters from men 
who hove won success in elec- 
tronics and who give much credit 
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 
DeVry's training programs 
may prepare YOU for a start 
in this coming new field. 

Détry. °- 

_Technical 

1e4FS 1 Instjtute 

One of America's Foremost Electronics Training Centers 

DEVRY TECHNICAL INSTITUTE_ - 
CHICAGO 41, ILLINOIS 

FORMERLY 
DEFOREST'S TRAINING, INC. 

September, 1956 

y 
Making Electronic Devices 

Recording and Billing. 

GET THIS BOOKLET -FREE 

DIVRY TECHNICAL 

AUTOMATION 

Aso 0 4 

INSTITUTE, Dept. PE -9A -ht 
4141 Belmont Avenue, Chicago 41, Ill. 

1 would like further information about the newer Electronic opportun- 

ities in AUTOMATON, also facts on how you may help me to prepare. 

Name 

Street 

City 
1040 

Age 
Please Print 

Apt 

__Zone Spate 

DTI's training is available In Canada 
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sheet of Celotex, so really the Mark II is a $2 
baffle for a 12" speaker. Your other readers can 
do this by cutting the 4' x 6' sheet right across at 
the 39" line. This half is used for front panel A 
and back E. The ther half is 33" long; cut sides 
C and D out of i and glue and nail a 1" strip 
on one end of C and D so they are 34" long. 
Then there will be enough material left for pieces 
B, F, G, and H. 

MICHAEL SALUSOO 
Toronto, Ont. 

More on OAB -OAB- 
I'm just another fellow curious about that so- 

called "OABT OABT" radio signal on 538 kc. 
F. E. HuLSMAN, VE1YQ 

Yarmouth, N. S. 

As mentioned on page 28 of our last issue, the 
signal OAB- was determined to be an aircraft 
beacon operated by the USAF at Otis Air Force 
Base. This information did not prove to be 100% 
accurate since the transmitter is actually located 
at North Truro, Mass., near the tip of Cape Cod. 

Good L.F. Converter 
Please mention to your readers that the popu- 

lar Command receiver known as the BC -453 makes 
a good low- frequency converter. I have used this 
receiver as a tunable i.f. and 1.f. converter with 
excellent results. It is still available as a war sur- 
plus item for about $10. 

WES HAYWARD, W7ZOI 
Richland, Wash. 

Another Low- Frequency Mystery 
In the lowest section of the broadcast band, I 

can hear a continuous transmission of twelve A's 
and IYT (sent twice). Apparently it is only audi- 
ble in this territory. What is it? 

PAUL ALEXANDER 
Conroe, Texas 

Anyone for Colombia? 

I enjoyed my first issue of POP'tronics and 
think you will have a regular reader in Bogota 
in the future. 

I am interested in exchanging letters with any 
readers who wish to learn or practice Spanish. It 
would be fine if correspondents were interested in 
ham radio or servicing. 

GUSTAVO BERNAL, SZA 
Radio Clinica 

Calle 13 -A #17-36 
Bogota, Colombia 

Yagi Works FB on FM 

I sure like that FM Yagi antenna on page 58 
of the July, 1956, issue. I'm getting some DX on 
this band and was wondering about possibilities 
of scatter reception. 

GEORGE PETERMAN 
Washington, D. C. 

We're glad to report, George, that a feature ar- 
ticle on scatter reception of FM and TV signals is 
scheduled later in the fall. The likelihood of scat- 
ter FM signals is not too good. As will be pointed 

DO YOU WANT A BETTER AMPLIFIER? 
Built! a 50 watt DYNAKIT 

A premium kit for the audio perfectionist, the Dynakit sounds better because 
it is designed for outstanding transient response and stability, for higher power 
at low distortion, and for complete and accurate reproducibility. The Impro)e- 
ment over conventional circuits is immediately apparent to the discriminating 
listener. 
The Dynakit combines unequalled quality with economy and simplicity. It 
features the finest of parts, like the superb Dynaco A -430 output transformer. 
At the same time construction is greatly simplified by the Dynaco pre -assembled 
printed circuit unit which includes the major portion of the wiring. 
The Dynakit is sold complete with all parts and the pre -wired printed 
circuit assembly. Complete specifications are available on request. 

AVAILABLE FROM ELECTRONIC PARTS 
AND AUDIO DISTRIBUTORS DYNA COMPANY, Dept. PE, 

USE A DYNACO 
TRANSFORMER TO 
MODERNIZE YOUR 
PRESENT AMPLIFIER 
Dynaco super -fidelity transformers 
are a new design which permits 
lower distortion and wider fre- 
quency response in high fidelity 
amplifiers. Models are available 
from 10 to I00 watts including the 
50 watt A -410 transformer which 
can he used to increase the power 
of Williamson Amplifiers to 50 
watts. 

MODELS 
A -410 10 watts 6V)), EL 84 $14.95 
A -42u 25 watts KT -66, 5881, EL -34 19.95 
A -430 50 watts 6550. EL -34 (tiCA7i 29.95 
A -440 100 watts 6 550 39.95 
A -450 1(10 watts PP par 6550. El: 34 39.95 

loll with tapped primaries except A -440 which 
has tertiary foe screen or cathode feedback, 

Fill data and details ,if Williamson Amplifier 
conversion available on request 

5142 Master St., Phila. 31, Pa. 
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MEN WITH MECHANICAL SKILLS: 

CAN YOU 
MEET THIS 

CHALLENGE? 

Mechanics Creed 

Upon my honor I swear that I shall hold in sacred trust the rights and privileges 
conferred upon me as a certified mechanic. Knowing full well that the safety and 
lives of others are dependent upon my skill and judgment, I shall never knowingly 
subject others to risks which I would not be willing to assume for myself, or for 
those dear to me. 

In discharging this trust, I pledge myself never to undertake werk or approve 
work which I believe to be beyond the limits of my knowledge; nor shall I allow 
any superior to persuade me to approve aircraft or equipment as airworthy against 
my better judgment; nor shall I permit my judgment to be influenced by money or 
other personal gain; nor shall I pass as airworthy aircraft or equipment about which 
I am in doubt, either as a result of direct inspection or uncertainty regarding the 
ability of others who have worked on it to accomplish their work satisfactorily. 

I realize the grave responsibility which is mine as a certified mechanic to exer- 
cise my judgment on the airworthiness of aircraft and equipment. I, therefore, 
pledge unyielding adherence to these precepts for the advancement of aviation and 
for the dignity of my vocation. 

If you are a man who takes real pride in a job well 
done, the Air Force offers you a challenging and re- 
warding career. The safety of our country, and the 
lives of its defenders, depend on your accuracy and 
devotion to duty. Act today and put your skills to 
werk tomorrow -in the U. S. Air Force. 

GO PLACES FASTER ON 
THE ALL VOLUNTEER 

TEAM 

THE U.S. AIR FORCE 

September, 1956 

PASTE COUPON ON POSTCARD 
M11 40 -P E3 

And Mail To 
Airman Recruiting Information Branch 
Box 2202 
Wright- Patterson AFB, Ohio 

Please send more information on my oppor- 
tunities for enlisting in the U. S. Air Force. I 
am between the ages of 17 -34 and reside in 
U.S.A. or possessions. 

Name 

Address Age 

City Zone State 
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out in our forthcoming article, the scattering effect 
from the ionosphere stops around 70 mc. The 
tropospheric scattering effect does not pick up until 
the frequency is around 500 mc. 

OOPS! 
Did you know that the photo on page 98 of 

your July, 1956, issue showing the "wire jungle" 
was upside down? 

THE FR.AMLMt:v 
Beacon Office 

Richmond, Cal. 

Oh well, another reason why most of our editors 
have snow -white hair. Associate Editor Fantel, 
Art Editor Reich and the printer will alternate 
penitence by standing on their heads for one hour 
each day. 

Another OOPS! 
In your July issue, the four stamps in the upper 

right -hand corner of page 63 are not German. 
They are from Switzerland and are war souvenirs. 

Louts SA MULL 
Shelton, Conn. 

Those German stamps are really of Swiss origin. 
The name "Aktivdienst" was the common and offi- 
cial designation for Army Service in Switzerland. 

DR. F. KRI:tzt:R 
Hanover, N. H. 

Many thanks to eagle -eyed readers Samuel and 
Kreuter. Absolute identification of these stamps 
was appreciated by all concerned. The stamps 
were used to solicit money for members of the 

Funker Kompanie as a sort of P. \" or company 
recreation fund. 

Miniaturized W W Control 
You may be interested to know that I was able 

to miniaturize the wired- wireless control receiver. 
This was originally described in your June, 1956, 
issue on page 63. 

I substituted a miniature 7 -pin thyratron 
(known as the 5823) for the 0A-1 -G and a Claro- 
stat "humdinger" potentiometer, combined with a 
miniature ratchet relay. Then I was able to mount 
it all in a 1" x %" x 2" plastic case. 

The ratchet relay also gives me the advantage of 
the lock -in feature; the first pulse turns the re- 
ceptacle "on" and the next pulse turns it "off" 
again. 

E. H. KLINE 
Philadelphia, Pa. 

Availability of Utah Transformer 
I would appreciate your bringing to the atten- 

tion of your readers that the Utah 1755 transistor 
transformer is available from Lafayette Radio, 
100 Sixth Ave., New York 13, N. Y. I have 
checked with this company and they report a good 
stock. 

This transformer was required in my article on 
the miniature tone generator, page 71 of the May, 
1956, issue. 

FR:1xr H. TOOK r.R 

Lakehurst, N. J. 

Thanks for the information, Frank. We hope 
that it will be helpful to our readers. -30- 

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

* Jam-Proof - 
safety clutch feature 
prevents damage even if tone arm is 
moved or held during 
change cycle. 

30 

For other features and new popular price, see your 
hi -Ii dealer or write Dept. 111.18 

650 Halstead Avenue, Mamaroneck, N. Y. 

Always say you saw it in- POPULAR ELECTRONICS 
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SPACE 
MAN... 
with a 
Brief Case 

Science has a new kind of space man these days. He 
carries a brief case. 

His mission is as new, as exciting and as challeng- 
ing as a trip to the moon. In many cases you'll find 
him on the team at Remington Rand Univac®, one 
of the engineers or technicians who have given 
UNIVAC the title, 
"First in Electronic Computing Systems" 

Futures at UNIVAC are as unlimited as the space 
above. In fact, new facilities and fresh working con- 
ditions are being born each day at Remington Rand 
Univac which means that new members are needed 
for the Univac team. This is your chance to estab- 
lish the career every man wants. Write today. 

IMMEDIATE OPENINGS FOR: 
At South Norwalk we have immediate openings for 

Mechanical and Electro- Mechanical Engineers with a 
bachelor's degree in Engineering. Extensive mechanical de- 
sign background may gr stitute for some college. Men 
selected will do basic p iminary design and layout of 
small mechanisms Work. ill require the development of 
original ideas and the ikr t to apply logical analysis to 
design problems. 

MOE 

Send Complete Resume to - 
1112/f Mt IFILLIZAE ILt/1LVtlL_ 

DIVISION OF SPERRY RAND CORPORATION 

Attention Mr. A. L. Crable 

Wilson Avenue South Norwalk, Connecticut 
QQ Registered in U.S. Potent Office 

September, 1956 31 
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Model B16 
Miniature Radiohin® 
A control that fits the tight spots 

Design this compact, versatile 
control into your next receiver, 
pocket radio or any application where 
you want the most for your money 
in a miniature control. 
Originally designed for hearing aids, 
so you know they're compact. 
Comes complete with removable 
knobs. 2%3.1,32" diameter with knobs. 
;,s" diameter with knobs removed. 
Rated at 110 watt. Resistance range, 
500 ohms to 5 megohms. 
Can be furnished with or without 
built -in switch. Rated at - 6.5 amps 
at 1.5 V.D.0 or .2 amps at 45 V.D.0 
Not a laboratory curiosity. Over 
6,000,000 now in use where space 
and weight are problems, and where 
only the best will do. 
See your Centralab distributor for 
these B16 Radiohms and many other 
fine controls. Send coupon below for 
free catalog showing Centralab's 
complete line of electronic components. 

Cent ab -----' 
Q`L 

A DIVISION OF GLOBE -UNION INC. 
9941 E. Keefe Ave., Milwaukee 1, Wisconsin 

Send me free Catalog. 
Name 

City Zone . State - - - ---- 0 MINN III 

Now - KEPRO KITS let you make 

PRINTED CIRCUITS 

easm a4 

Your Circuit Design by Photographic 

Process Without Photo Equipment 
Simple, fast... ollows beginners, hams and engineers, complete 
material for all phases of etched circuits from individual design 
to production prototypes. 

REPRO PROFESSIONAL KIT contains 2.10 sq. inch sheets 
of presensiticed copperclad phenolic, processing them, 
cols, developing and etching frays, printing frame, nego. 
rive material... #P -101, $5.40. 

REPRO PRINTED CIRCUIT LAB -Ideal for industrial and 
extensive experimental work. P.C. sockets, hardware, 
presensitixed single and double copper-clod phenolic, 
photo layout kit, negative material, glass processing 
trays, printing frame, photo flood lamp, safe light, pro 
cessing chemiools ... #1.505, $31.50. 

NOTE: Keil speciolixes in complete printed circuits for industries ... 
from original design to finished assemblies. 

Bulk materiel prices on request. 

At better Electronic dealers... if Le 

cannot supply, write rvday lo: 
oft 

KEIL ENGINEERING PRODUCTS 
6833 Manchester St. Louis 17, Mo. 

DOUBLE THE PLEASURE OF YOUR 
HI-FI WITH A 

Op. 

TWIN EXTENSION SPEAKER 

Here it is a compact twin - 

speaker unit that connects ill sec- 
onds to any hi -fi, phonograph, TV or 
radio, and brings the full tone of 
your set to any remote part of the 
house. Or use it in the same room 
for rich, all 'round sound. Made by 
one of America's outstand ing hi -fi 
speaker manufacturers. Beautiful 
light or dark wood cabinet contain- 
ing an Bee woofer and 31/2 a tweeter, 
frequency range 40. 15000. 4 ohm 
impedance. Measures 201/2' wide 
x 10" deep x 911 /4" high. Faced 
with attractive grille cloth. 

ORDER DIRECT FROM MANUFAC- 
TURER AND SAVE . send just 
$23.95 for complete unit postpaid 
and tax paid, with money back 
guarantee. Specify light or dark 
finish. Send check or money order, 
or order C.O.D. and pay postage. 

"0 4/9i MFG. CO, 

433 FULTON. N.W. 
GRAND RAPIDS, MICH. 

BRING GLORIOUS 
SOUND TO YOUR 

KITCHEN 

BEDROOM 

BASEMENT 

DINING ROOM 
PATIO 
REC. ROOM 

MUSIC, SPORTS, 

DRAMATIC SHOWS 

ANYWHERE IN 

YOUR HOME OR 

COTTAGE AT 

LOW, LOW COSTi 

ONLY 

COMPLETE! 

Always sny you saw rt in- POPULAR EL" CTRONICS 
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Join the Thousands of Central-Trained Technicians 

Now Enjoying HIGH -PAY CAREERS in... 
GUI ED MISSILES- AU 

ELECTRONICS 
TELEVISION 

RADIO 

Ti N 

'27:X1v-cf. .' 

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 for 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. 

September, 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 up 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 up 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 -96 1644 Wyandotte St. 
Kansas City 8, Missouri 
Tell me more about how you can qualify me for o high - 
pay Electronics career. 

Name Age 

Address Phone 

City, State... County 

H Korean vet., give approx. discharge date 

YOUR FUTURE 

IN 

ELECTRONICS 
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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 radioman'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 in much higher priced communications sets 
make the S -38D ideal 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 
589.95 

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 frequency shift. 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 aIiIcrafters 

...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 kc -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 frequency 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. 
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MODEL SX -99 

$149.95 
Matching R -46B 
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. 

Always say you saw it in- POPULAR ELECTRONICS 
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Radio Waves 

Heard from 
Jupiter and Venu 

By O. P. FERRELL 

RADIO WAVES spanning interplanetary 
space are now a certainty. The dreams 

of science fiction writers and the predic- 
tions of Nikola Tesla are closer to reality. 
Positive identification of radio waves gen- 
erated by means unknown on both Jupiter 

and Venus has been es- 
tablished. Work is 

Progressing rapidly 
in this field by 

teams of sci- 

entists in Europe, Australia and the Unit- 
ed States, where giant radio telescopes are 
now in use. 

Radio signals from beyond the earth 
have been known for about twenty years. 
But these came mostly from turbulent 
areas of outer space, where intense elec- 
trical activity accompanies the formation 
of new stars and the gigantic eruptions of 
distant suns beyond the reach of even the 
largest telescopes. Only lately have radio 
star -gazers been hearing odd noises from 
our relatively quiet and astronomically 
"de id" next -door neighbors, the planets. 

Thundering Jupiter. Electromagnetic 
waves picked up from Jupiter 

lack a clearly defined fre- 
quency, yet are best 

heard around 22 meg- 
acycles. With their 

Giant antenna atop Naval 
Research Laboratory meas- 
ures 50 feet across. Signals 
received from Venus are re- 
corded below by astron- 
omer T. P. McCullough. 

September, 145e 
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frequency distribution being random 
throughout a wide band, the signals sound 
just like static caused by storms. Since 
Jupiter, like Earth, is surrounded by a 
gaseous atmosphere, it is quite possible 
that the radiation it sends out is a sign of 
turbulent weather. 

Lending probability to this theory is the 
electrical behavior of the weather- bearing 
layers in our own terrestrial atmosphere. 
About 50,000 thunderstorms per day pass 
over the face of the earth. About 2000 are 
going strong at any one moment, giving 
off about 100 lightning flashes every sec- 
ond. Each lightning flash is a 3- millisecond 
burst of 2000 -3000 amperes, reaching 
peaks around 10,000 amperes. That's a lot 
of electrical popping for our small planet. 
To radios on Jupiter, it would probably 
sound the same way that the waves from 
Jupiter sound to us. 

Hot Venus. Until a few months ago, 
it seemed that Jupiter was the only planet 
to ì adiate electromagnetic waves. Yet ear- 
lier this year, Dr. John Kraus of Ohio 
State University also caught signals from 
Venus, the planet which is prominent in 
the sky as the Evening and Morning Star. 
The Naval Research Laboratory in Wash- 
ington independently made the same dis- 
covery. 

Signals from Venus reported by the 
Navy differ from those of Jupiter. They 
are not generated by electric disturbances 
of the atmosphere, but by the molecular 
activity of heat. The wavelength of the 
Venus signals stays fairly constant at 3 
cm., which corresponds to a temperature 
of more than 212° F -the boiling point of 
water. Any water existing on Venus would 
therefore be in the form of steam. This 
makes it unlikely that living organisms as 

we know them could exist on that planet. 
Giant Antennas. No ordinary antenna 

will catch these faint signals from the 
stars. Instead, radio astronomers employ 
huge parabolas or dipole arrays to concen- 
trate the dim stellar mutterings at the 
receiver input. 

For instance, the giant parabola atop 
the Naval Research Laboratory Building 
in Washington acts like the mirror in an 
ordinary optical reflector telescope. All the 
energy is focused in a single point at the 
tip of the central pole, from whence it is 
funneled to the receiver. The antenna is 
automatically rotated so as to keep point- 
ing at the same target in space, regardless 
of the motion of the earth. Signal gain at- 
tainable with this antenna is over one 
million. 

The optical refracting telescope, exem- 
plified by ordinary field glasses, also has 
its electronic equivalent. Helical antennas, 
looking like vast coil- spring mattresses, 
bend the incoming radio waves as a de- 
flection coil bends the beam in a TV tube. 
In this manner, they concentrate the inci- 
dent energy at the pickup point. By 
stringing a large number of coil- shaped 
structures in an array, the gain is multi- 
plied in proportion to the total antenna 
size. On this principle, Ohio State Univer- 
sity built the 96 -coil unit, which success- 
fully eavesdropped on Venus. 

Whether similar waves will be heard 
from Mars is still an open question. As 
Mars draws closer to Earth this year than 
it has at any time within the past 20 
years, the chances of intercepting its radio 
waves, if any, are greatly increased. Ex- 
periments continue as the massive an- 
tennas seek out our brother and sister 
planets in the solar system. 30 

Helical antenna array for the radio telescope 
at the Ohio State University consists of 96 spiral 
coil elements to refract the incoming signals. 
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Ultra- sensitive superhef receivers are checked 
by technician to assure low internal noise for 
clearer recognition of marginal signal patterns. 
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First Transistorized 
Short -Wave 

Converter 

Our POP'fronics model this month is Diane 
Pattou. Photographer and secretary, Diane 
was a "find" of your editors working in an- 
other Z -D publication, Popular Photography. 

Corer Photo by ltíoynord Fronk Wolfe 

THE BOTTLENECK preventing the evo- 
lution of transistorized equipment into 

the short -wave bands has been broken. 
Appropriately, the first step was taken by 
Regency -who several years ago intro- 
duced the first truly miniature all -tran- 
sistor radio receiver. Their revolutionary 
new transistor converter covers all of the 
short -wave ham bands up to 30 mega- 
cycles! 

Heart of the converter is the recently 
announced surface barrier SB -100 transis- 
tor.* It is utilized in a special circuit to 
serve as a high- frequency first detector 
stage. Credit for the design is due J. F. 
Towler, V9MNY, ex -W5BYV and W5CEG. 
Bandspread coverage of the 80, 40, 20, 15 
and 10 -meter bands results from very care- 
ful permeability -tuned coil design. Sensi- 
tivity is roughly comparable to mobile 
ham converters with two or three vacuum 
tubes. 

An additional transistorized circuit 
(using a 2N172) has been wired into the 
Regency amateur band converter. This cir- 
cuit can be made to oscillate, thus en- 
abling reception of either regular c.w. or 
single -sideband (SSB) signals. When the 
converter is switched to the phone recep- 
tion position, the 2N172 circuit becomes a 
special "Q- multiplier." As pointed out on 
page 91 of our May, 1956, issue, "Q" mul- 
tiplication permits increased selectivity or 
station separation ability. A front panel 

Practically all transistors in use on the market today 
are fused junction or alloy types. This is also the first 
commonly available application of the new surface bar- 
rier transistor. 

September, 1956 

control is attached to the circuit so that 
the ham or SWL operator can adjust the 
degree of selectivity or the amount of 
c.w. injection voltage. 

Called the ATC -1, the Regency converter 
weighs just about 30 ounces. In size, it 
measures 4314" wide, 31/4" high, and 4" deep. 
Although the converter can be used any- 
where with any type of broadcast -band re- 
ceiver, the manufacturer is making special 
provisions to bracket -mount it on an auto- 
mobile steering column. 

As in all transistor circuits, the power 
requirements are almost unbelievably 
small. Three penlite cells, securely mount- 
ed in clips on the back panel of the con- 
verter, provide enough power to operate it 
for at least six months. Batteries are 
readily accessible without removing the 
case. 

In order to assure maximum protection 
of the SB -100 surface barrier transistor, a 
crystal diode (CK706) is employed as a 
high- intensity signal bypass. Thus, if the 
converter is used in an automobile, the 
CK706 will prevent damage to the tran- 
sistors should another mobile transmitter 
pull up alongside in another car. Hams 
will also be interested in knowing that a 
connection is provided on the rear panel 
which permits the converter to be dis- 
abled during transmissions. 

Since the ATC -1 is self -powered and 
only requires a connection to a broadcast 
receiver (1200 to 1300 kc.) and an anten- 
na, it will find many uses in homes, cars 
and field trips of hams and SWL's. 30 
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Storm Tracking in Your Living Room 

ARADAR DEVICE linked to WLW's 
regular TV transmitter is the very 

newest wrinkle in weather reporting. With 
a specially adapted antenna installed atop 
the WLW transmitter building overlooking 
Cincinnati, and a radarscope at the down- 
town WLW Weather Station in Crosley 
Square, this new unit can "track" ap- 
proaching storms within a 125 -mile radius 
of Cincinnati, Ohio. 

The only such permanent installation in 
the world to be operated by a TV station, 
this radar will provide televiewers with the 
unique opportunity of actually watching 
the weather on the radarscope as it moves 
across Cincinnati's television territory. 

Costing $25,000, the device was manu- 
factured by Decca in England. It will be 
able to forecast with pinpoint accuracy the 
direction, speed and time of arrival in the 
WLW television area of any given thun- 
derstorm, tornado, or unusual weather. 

Radar -gathered weather news supple- 

ments reports from the widely scattered 
official weather stations to fill in purely 
local conditions. Radar spots threatening 
cloud masses that cause sudden freak 
storms or showers, which otherwise would 
go unpredicted. According to Jim Fidler, 
who heads WLW's weather service, the 
new device will allow as much as six to 
eight hours speedup in weather forecast- 
ing, thus lengthening the forecast span. 

Electronic Scales Weigh Trucks on the Run 

WITH MORE GOODS and more people 
than ever on the move, America's 

transportation seems to be heading for 
some kind of general traffic jam. Until new 
highways are completed, the main job is 
to get maximum traffic flow on already 
existing roads. 

On the Pennsylvania and Ohio Turn- 
pikes, trucks no longer need to stop for the 
scales, thereby holding up traffic and block- 
ing a lane. They are now weighed "on the 
run" by a new electronic scale. A strain 
transducer imbedded in the road converts 
weight to voltage. An indicator in the toll 
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Dynamic weighing on highway 
scales is expected to solve many 
traffic problems. Accuracy of 
weight measurements is checked 
at regular intervals by means of a 

calibration kit (as shown at left). 
Test loads are applied through the 
calibrating cell to the scale plat- 
form, and weights as recorded 
in the toll booth are compared 
with readings on the indicator. 

booths adds up the weight for the total 
number of axles on the truck and identi- 
fies overloaded axles. Photoelectric cells 
provide an automatic count of the number 
of axles on any given truck. 

Besides keeping traffic rolling at a faster 
rate, the electronic scale, made by Bald- 
win- Lima -Hamilton Corp. of Philadelphia, 
offers other advantages. It has no moving 
parts, responds instantly to load, is her- 
metically sealed against dust and moisture, 
stays accurate in any weather, and deflects 
less than 1 /100th of an inch under the 
heaviest load. 
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No more fum- 
bling for light 
switches with the 
"Touch- o- Matic!" 
Designed as a 

lamp base, it can 
be modified to 
control on -a nd -ofl 
switching of any 
electrical device 
in the home. 

The "So ouch' 
An Electronic Touch -o- Matic Control 

TOUCH of the fingertips and the lights 
AL flash on! Another touch -and off they 
go! Now, modern electronics brings you a 
luxurious new type of light and appliance 
control that ends all fumbling for switches 
and pull- chains in the dark. Best of all, 
you can build it easily and inexpensively 
in a couple of evenings. Once it is put into 
operation, watch the mystification on the 
faces of your friends. Note, too, how many 
orders you get from them for duplicate 
"Touch -o- Matic" controls. 

The unit to be described here was de- 
signed as a lamp base, but it may be modi- 
fied easily to control on- and -off switching 
of any electrical device in the home. Since 
it operates when any part of the body 
bridges the space between two adjacent 
conductors, it has a multitude of possible 
applications. 

For those suffering from the effects of 
paralysis, two touch plates may be mount- 
ed within one -quarter of an inch of each 
other on the wall so that the forehead or 
cheek can conveniently bridge the gap. Im- 
mobilization of the fingers due to arthritis 
or accident presents no problems to the 
"Touch -o- Matic" control. The back of the 
September, 1956 

By HARVEY POLLACK 

The last word in convenience 

and safety, this easy -to -build 

light and appliance control 

turns on or off at a mere touch 

hand, the elbow, or the forearm may be 
used to operate lights or electrical appli- 
ances, to make nurse calls, or do any other 
switching job. 

Any electrical device used around the 
home, particularly within the reach of 
children, must feature the last word in 
safety. Here's how the "Touch -o- Matic" 
control stacks up. 

No shock hazard. The touch plates are 
isolated from each other by an extremely 
large resistance. The same is true of the 
a.c. lines and either touch plate. Even on 
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a direct short circuit to ground, the maxi- 
mum current that can flow is of the order 
of 1/10,000 of an ampere. 

No polarized plugs. A standard a.c. plug 
is used. It may be inserted in the recep- 
tacle in any position without affecting the 
positive action of the "Touch -o- Matic" con- 
trol. 

Negligible idling current. The standby 
power consumed is so low that the total 
cost of operation over a period of a year 
of normal usage is less than 15 cents. 

Wide tolerance for line voltage varia- 

HOW IT WORKS 
The 5823 is a cold -cathode thyratron. Although 

its anode and cathode are directly across the pulsat- 
ing d.c. supply from the selenium rectifier, the tube 
does not fire as long as the grid or firing electrode 
is floating. When the contact plates are bridged by 
even a very high resistance, the positive line voltage 
peaks are applied to the grid, causing the tube to 
fire. The anode potential is applied as a voltage 
which appears across the 1 -pfd. capacitor C2, which 
charges to approximately line voltage through R ?. 

As the 5823 triggers, relay RL1 in its cathode 
circuit is pulled in; but as soon as the charge on 
C2 drops below the critical voltage, the tube is 
restored to its non -conducting condition except for 
a small residual discharge--which keeps C2 from 
again taking on sufficient potential to initiate a 
second large discharge. Hence, the fingers may 
be held on the contact plates indefinitely without 
causing repetitive relay action. 

As soon as the bridge is removed, however, the 
grid again floats and even the small residual dis- 
charge disappears, permitting C2 to charge to line 
voltage once again, readying the control for the 
next impulse. The 22 -ohm resistor, RI, serves as 
a surge protection for the selenium rectifier and 
also as a fuse if Cl should become short -circuited. 

Relay RL2 is a locking relay which alternately 
opens and closes the external circuit with each 
advance of the cam. 
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Double -shelf construction of 
the wooden chassis makes 
for easy wiring. Upper side 
of top shelf holds the 7 -pin 
socket and relays RLI and 
RL2; under side, the sele- 
nium rectifier SRI and re- 
sistor RI. Upper side of 
bottom shelf holds resistor 
R2; under side of bottom 
shelf, resistors R3 and R4 
and capacitors CI and C2. 

tions. This model has been tested over a 
range of 95 to 130 volts without once miss- 
ing fire! 

No heat generated. Since there are no 
heater or filament type tubes, nor any 
other heat contributing elements in the 
entire circuit, the system will run cold at 
all times. 

Construction. A unique approach was 
adopted in the construction of the model. 
The notion to use a metal box was imme- 
diately discarded for two reasons : relays 
switching inside metal produce objection- 
able noise, and there is always danger of 
short circuits and exposure to the line 
voltage where so much metal is present. 
Thus, wood was used throughout. 

With an eye to easy wiring and the elim- 
ination of "tight" spots, a double -shelf con- 
struction design was selected as illustrated 
in the photographs. The small shelves are 
first cut to size and drilled for the mount- 
ing screws. The components are then 
mounted as follows: 

Top shelf, upper side: the 7 -pin miniature 
socket (bottom up), the 2500 -ohm relay 
(RL1), and the 120 -volt a.c. locking relay 
(RL2). 

Top shelf, under side: the selenium recti- 
fier and the 22 -ohm series resistor (R1). 

Lower shelf, upper side: resistor R2. 
Lower shelf, under side: resistors R3 and 

R4 and, 
14" 

Cl and C2. 
One 14" hole is drilled through the upper 

shelf near the locking relay for the pass- 
age of all intershelf wiring. The shelves 
carry the required solder lugs for the pig- 
tails of the small parts; small holes 
through which the leads of the capacitors 
pass support these components adequately. 
The shelves are glued to the supporting 
plywood side before wiring by grooving the 
latter slightly and cementing with a good 
wood glue such as "Elmer's Glue -All." 

Except for the four wires that go to the 
output socket SO/ and the contact elec- 
trodes, all wiring should be completed and 
tested before the shelf assembly is slipped 
into its case. Note that only two . of the 
locking relay contacts are used: one of the 
moving -blade contacts, and its associated 
lower contact. This relay is a stock item 
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which, in its least expensive form, comes 
equipped with double -pole, double -throw 
contact configuration. 

The case is a matter of individual pref- 
erence. The author's model was construct- 
ed entirely of glued three -ply fir with 
deeply chamfered corners. A strip of or- 
namental lamp base brass strapping encir- 
cles the upper rim of the base to serve as 
one contact electrode. A short piece of the 
same material across the top -rear of the 
box acts as the other electrode. The lamp 
has a metallic base which rests upon the 
short length of strapping; hence, bridging 
the gap between the lamp base and the rim 
strip operates the relay from almost any 
position. A chassis type of a.c. receptacle 
on the side completes the case assembly. 

Testing. Before applying a.c. power, 
use your ohmmeter to make sure you have 

Glue the shelves to 
the supporting ply- 
wood side before 
wiring by grooving 
the latter slightly 
and cementing 
with a good wood 
glue. All wiring 
should be done be- 
fore shelves are in- 
serted in case. A 
chassis type of a.c. 
receptacle on the 
side completes the 
case assembly. 
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Looking down at the top 
shelf of the chassis; note 
position of socket and re- 
lays. Brass strapping 
around the upper rim of 
the base serves as one con- 
tact electrode. A short 
piece of strapping across 
the top -rear of the box, on 
which metallic base of lamp 
will rest, acts as the other 
contact electrode. 

R3 
MEG. 

CONTACT 
PLATES 

RI 

2211 

17 V.A.C. 

SRI 
63MA. 

CI 

Sula. ` 
C2 

Iyla. 

54 
,OCK 

..ANY 

5e23 
VI 

éà 
Rl. 

SOI 

C1 -0.5 µ1d., 400 -volt capacitor 
C2- 1.0 -µld., 400 -volt capacitor (two 0.54d. 

units used in model to fit space) 
R1 -22 -ohm, 1 -watt resistor 
R2, R4- 100,000 -ohm, 1/2 -watt resistor 
R3- 1- megohm, 1/2 -watt resistor 
RL1- 2500 -ohm, s.p.d.t. relay, upper contact 

not used (Potter & Brumfield LB -5 or equal) 
RL2 -110 -volt a.c. locking relay (Guardian 1R- 

RC- 100 -115 AR) 
SOl -A.c. receptacle, chassis- mounting type 
SRI- 65 -ma. selenium rectifier (Sarkes-Tarzian 

Model 65) 
VI -5823 tube 
1 -Line cord and plug 
1 -7 -pin miniature tube socket 
1 -Strip of brass strapping for case 

Wiring diagram and parts list for the control. 
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CONTACT 
PL 2 

LINE PLUG 

Pictorial diagram shows how the parts of the "Touch- o- Matic" are interconnected. 

not inadvertently wired in any short cir- 
cuits. Also check to see that R3 and R4 
isolate the contact plate terminals from 
the rest of the system. Note the position 
of the contacts of relay RL2 (the locking 
relay) and plug the line cord into the a.c. 
receptacle. 

Using your fingers, touch both of the 
contact terminals. The 2500 -ohm relay 
(RL1) should pull in and drop out imme- 
dately, causing RL2 to advance to a new 
position. If the contacts were open, they 
should now be closed and vice -versa. Re- 
move the fingers and repeat the procedure, 
allowing about a half- second or so between 
bridgings. The cam of RL2 should rotate 
to an alternate position each time the con- 
trol is triggered. 

If everything operates according to these 
specifications, the double shelf assembly 
may now be slipped into the case and the 
four remaining wires connected: two leads 
to SO/ and two leads to the case contact 
strips. 

Trouble- Shooting. Assuming that all 
wiring is correct, one or more defective 
parts may occasionally cause troubles to 
show up. Here is a list of possible troubles 
that could occur, together with suggestions 
for cures that will probably prove helpful 
to you. 

Overheating and smoking of RI. This is 

an indication that Cl is short -circuited. 
Test this part with your ohmmeter. It 
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should show several megohms of resistance 
after taking a charge. 

Overheating of the selenium rectifier. Cl 
may be very leaky. Replace it with a bet- 
ter grade of capacitor. 

Relay RL1 does not pull in. Quite a few 
things may cause this: (a) an open relay 
coil on relay RL1 -check with ohmmeter 
for continuity; (b) defective 5823 tube - 
test by replacing with another tube of the 
same type (this tube cannot be checked on 
a tube tester) ; (c) leaky or open capacitor 
Cl or C2 -check with capacitor checker or 
by substitution; (d) either R3 or Rç may 
be open -check with ohmmeter; (e) selen- 
ium rectifier could be defective -measure 
voltage across C2 with v.t.v.m. (voltage 
should be 100 volts or over). 

Relay RL1 pulls in but does not release 
upon removal of bridge. The 5823 may be 
defective -make a replacement check. C2 
may be labeled incorrectly. Too much ca- 
pacitance here may cause this to happen. 
Check by replacement. 

Relay RL1 chatters or hums with bridge 
in place. R2 may be short -circuited or too 
small in value -test with ohmmeter. 

Relay RL1 works correctly but relay 
RL2 does not advance. Assuming that the 
coil of relay RL2 has been checked pre- 
viously by tapping it right across the a.c. 
line, the most likely cause of this trouble 
is apt to be dirty or oxidized contacts on 
relay RL1. 30 
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Army Studies 
- r+ Radio Wave 

Curvature 
Weather tests are being conduct- 
ed by Army to analyze effects of 
temperature and humidity changes 
on microwave transmissions. At left, 
members of meteorological team 
prepare "KYTOON " -a helium -filled 
nylon- covered balloon -for ascent. 

T HE ARMY SIGNAL CORPS is carefully watching weath- 
er effects on microwaves with an eye towards "seeing" 

beyond the horizon. Normally, microwaves -used by u.h.f. 
TV stations -can only travel from transmitting point to the 
horizon, or within line of sight. However, certain types of 
weather conditions trap these radio waves and curve them 
around the horizon. 

Personnel of the Aviation and Meteorological Dept., Army 
Electronic Proving Ground, Fort Huachuca, Arizona, are 
interested in determining the exact constitution of these 
unusual conditions. Electronic measuring instruments have 
been developed that will detect minute changes in the tem- 
perature and humidity of surrounding air. 

Scientists have discovered that a small change in the hu- 
midity of the air near the surface has the effect of trap- 
ping the radio wave. Microwaves caught by trapping are 
said to be "ducted " -or passed along as if they were inside 
of a metallic wave guide. A sudden temperature rise some 
50 to 200 feet above the surface appears to have the strong- 
est effect. 

The Signal Corps needs to know the extent of these ef- 
fects to judge whether or not microwave transmissions can 
be intercepted by an enemy. During World War II ducting 
was suspected when TV pictures from the Nazi -held trans- 
mitter in Paris could be seen across the English Channel - 
to the military advantage of the British. -El- 

U. S. inns Photos 

The "KYTOON," carrying a 

"Wiresonde" which records 
temperature and humidity, rises 
in front of 200' tower contain- 
ing electronic equipment used 
to measure air conditions 
(above). This weather balloon 
can go as high as 1500 feet. 

Wind direction, velocity and 
humidity are checked on in- 
struments located in base of 
tower (right). Testing Fakes 

place at Gila Bend, Arizona. 

September, 1956 43 

www.americanradiohistory.com

www.americanradiohistory.com


Electronics "Feels Out" Toy Train Track 

THIS 
MODEL RAILROAD is no 

toy. Its weight, as it presses 
against the track, its centrifugal 
force on curves, and all the other 
factors of its motion are picked up 
by strain -sensitive transducers, 
converted into voltages, and auto- 
matically recorded and displayed 
by the instruments arrayed in the 
back. 

The purpose of this elaborate 
setup is not to increase safety on 
model railroads but to demonstrate 
to automation engineers the possi- 
bilities of electronic control of man- 
ufacturing processes. 

Designed by Allen B. Du Mont 
Laboratories, Inc., the system in- 
cludes oscilloscopes so sensitive 
that the minute signals generated by 
strain and displacement gauges on 
tracks can be displayed without need 
preamplifiers. 

The railroad is "watched" by the Du 
Mont "Tel -Eye" closed- circuit industrial 

the 
the 
for 

Radomes Tested to 

TV system. The small camera near the en- 
gineer's head "sees" the picture projected 
on the TV screen at the far right. To- 
gether, the visual and telemeter monitors 
provide complete supervision for almost 
any industrial process. 

Assure Radar Accuracy 
MILITMILITARY AIRCRAFT carry hundreds ARY 
pounds of specialized electronic 

equipment. Largest and most cumbersome 
are the antennas for radars. To protect 
these antennas, they are often hidden be- 
hind plastic bubbles -commonly called ra- 
domes. 

As flight speeds increase, radomes must 
become sturdier; and as they become stur- 
dier, they are more likely to affect radar 
waves. To check on the effects of radomes 
upon radar signals, the U. S. Air Force 
has established a radome testing range. It 

is part of the Air Research and Develop- 
ment Command's Wright Air Development 
Center, Dayton, Ohio, where an elaborate 
radiation research program has been under 
way for many years. 

Specialized microwave antennas are 
mounted inside radomes and the amount of 
radar signal energy absorbed or reflected 
by the radome measured. In test installa- 
tions, the radomes can be tilted and rocked 
around the radar antenna. Beam distor- 
tion, false reflections, and bore sight (di- 
rectional) errors are being studied. 

Transmission and reflection of microwaves by 
the radome seen through glass is recorded in this 
test monitor station by an Air Force research 
team at Wright Air Development Center. 
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Microwaves are sent through radome inside the 
building to the receiving antenna being adjusted 
in foreground. The radome is rotated during the 
test to permit waves to penetrate all parts. 
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Hi -Fi Revives Ads" 

441/4"q" ().6/ ildt° 
By ROBERT M. HAWTHORNE 

Electronic wizardry brings back 

infaded favorites of jazz 

Glenn Miller's trombone still 
casts magic from millions of 
phonographs with new tonal 
gloss gained by dubb',ing 
process shown below. 

September, 1956 

EVERY ONCE IN A WHILE, something 
happens to show up the old pessimist 

who said that we can't eat our cake and 
have it. Nine times out of ten, lately, that 
"something" comes out of an electronics 
laboratory. 

This time, the breadboard boys have 
dared and done the impossible by coaxing 
the music but not the noise out of aging 
records to give us back our good old -fash- 
ioned cake with fresh hi -fi trimmings. The 
delicacy they serve up is the Golden Era 
of Swing -the late 30's; and it's good to 
savor the smooth blend of this fine old 
recipe once more. 

Benny Goodman, Glenn Miller, Tommy 
Dorsey these are names to conjure with. 
And the conjuring is done by audio engi- 
neers who delve into stacks of fuzzy old 
broadcast transcriptions, put them through 
the electronic mill and come up with clean, 
up -to -date sound. If there's magic in the 
music, some of it must have rubbed off to 
turn sober engineers into sorcerers. For 
yesteryear's Kings of Swing are trans- 
planted into the hi -fi age, not dimmed by 
time but with their tonal luster actually 
brighter than on the distant day when 
they faced the microphone. 

There was no tape then to offer linear 
response to the lambent shades of Artie 
Shaw's warm -molasses clarinet or the mel- 
low swoops of Tommy Dorsey's trombone. 
Recordings were cut on wax and acetate 
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Louis Armstrong 

Tommy Dorsey 

discs whose small inner diameters crammed 
upper frequencies into a tightly packed 
tonal hash. Part and parcel of the method 
were the excessive surface noise, the nar- 
row frequency range, and all the other de- 
fects we've almost forgotten since the ad- 
vent of tape, vinylite, and hot -stylus feed- 
back cutters. ' 

Minor surface flaws might crop up in 
any of the several transfer steps between 
master and finished record- scratches, 
"ticks" and "pops" caused by dust parti- 
cles on one of the many plating surfaces 
leading up to the final steel stamper. Even 
obscure causes like needle pinch in the 
grooves of the springy and therefore di- 
mensionally unstable acetate master con- 
tributed their share to the general racket 
that went hand in hand with the recorded 
music of the 30's. 

The Clean -Up. Just what kind of 
scalpel does the modern record surgeon 
use to cut away noise without skinning the 
music? Let's take a look in the "oper- 
ating room" and watch the rejuvenation of 
a record, step by step. This is not a re- 
cording session in the usual sense. The 
familiar bustle is missing; there are no 
musicians adjusting stands or squawking 
the first note of the day on dry reeds -no 
technicians setting up mikes, laying ca- 
bles, and intoning their monotonous "Test- 
ing: one, two, three ..." There is, in fact, 
only one recording engineer, one old rec- 
ord, a playback turntable and a tape ma- 
chine. 

The old record might be a "mother," 
i.e., an inverse copy produced by electro- 
plating from the original master cut. Oc- 
casionally it is an unplayed shellac press- 
ing from the company's stock. In more 
than a few cases, the only recording avail- 
able is a commercial copy borrowed from 
a private collection. The only thing we're 
sure of is that this is not the master, for 
that was almost always destroyed in the 
initial transfer. 
46 

Artie Show 

Before he can take even the first step in 
the re- recording process, the engineer must 
fit the record groove with the proper nee- 
dles. He wants to get out all the sound 
in the old record, noise included. A needle 
that rides the walls of the groove or digs 
into the bottom might miss some of the 
wiggles. After trying needles of slightly 
varying radii, he finally gets a perfect fit. 
He sets the turntable spinning at 78 rpm 
and lowers the tone arm. 

The opening phrases of an old swing 
classic come to life in the monitor speaker. 
The wide -range reproducing system grabs 
up everything- snaps, crackles, pops, sur- 
face noise, scratch marks, perhaps some 
rumble, and -oh, yes -the music. The 
whole sonic melange is spread out on a 
tape, racing past the recording head at 30 
inches per second for optimum response 
and easy editing. 

Now begins the long, tedious process of 
noise elimination, with "clicks" and "pops" 
heading the agenda. To remove these, the 
tape is played through until a click comes 
along. Then the tape is stopped and 
backed up slowly, by hand. At this speed 
the click sounds like a long growl. It is 
snipped out, and the -cut ends are spliced 
together. The missing piece of tape, tiny 
in comparison with the two- and -a -half feet 
the machine gobbles up every second, does 
not alter the beat of the music enough for 
even a musician to notice. 

The click- removing process completed, 
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Benny Goodman Count Basie 

our engineer can now turn to the music 
itself. He blocks out the higher frequen- 
cies of surface noise, running the signal 
from the original tape through a set of 
filters onto a second tape. The playback 
of the second tape shows that he cut out 
too much: the music is dull and thumpy 
from the preponderance of lows. Adjust- 
ing the equalization to pass slightly higher 
frequencies, he tries again. This time the 
life has come back, but so has some of the 
noise. Nine times out of ten, he winds up 
"riding the controls" along with the music 
as the tape reels off. 

To catch the shimmering brilliance of a 
trumpet, he opens the treble wide. He can 
safely do so, for the blast of the instru- 
ment easily overrides the noise admitted 
with it. But as soon as the player takes 
the trumpet from his lips, the frequency 
spectrum passed by the filter must be nar- 
rowed again. By suitable adjustment of 
the filter, he tries to do justice to the 
various instrumental and vocal solos and 
passages of ensemble playing while all the 
time striving for the optimum signal -to- 
noise ratio. In classical music, the engi- 
neer follows the score. But in jazz, where 
most of the music is improvised, he must 
often learn the music by heart. 

Attempts have been made to design an 
automatic device to "read" the frequency 
content and loudness level of the music 
from the tape and automatically adjust 
the filter action to suit the program ma- 
terial from one moment to the next. But 
none of these could match the deft blend 
of technical skill and artistic judgment 
that marks a good recording engineer. He 
regards and handles his dials as musical 
instruments. In effect, he becomes part of 
the band. Like a musician, he practices a 
highly personal art; for in the end he has 
only his ear and his finely developed taste 
to tell him whether he has done a good job. 
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Lionel Hampton 

Double Dubbing. At times the engineer 
will even perform the seemingly impossi- 
ble in his search for realism. He can, for 
example, separate out and re- emphasize 
one of two instruments of the same range 
from a duet. This is not so mysterious as 
it sounds. Each instrument obtains its 
characteristic tone, or timbre, not from 
the basic note it plays, but from its over- 
tones. These are a series of fainter tones 
at fixed, proportional frequencies above 
the frequency of the basic note, and they 

(Continued on page 118) 

SWING ERA RE- RELEASES 
WITH IMPROVED SOUND 

COLUMBIA: 
Benny Goodman 

The Great Benny Goodman 
(1937, 39) CL 820 

The Vintage Goodman (1931 -35) CL 821 

Carnegie Hall Jazz Concert 
(1938) CL 814 -16 

VICTOR: 
Count Basie LPM-I112 

Tommy Dorsey 
That Sentimental Gentleman LPM -6003 

Benny Goodman 
Golden Age of Swing LPT -6703 
Golden Age of Benny Goodman LPM -1099 

Glenn Miller 
-Air Force LPT -6702 
-Limited Edition LPT -6700, 01 

Artie Shaw 
Artie Shaw LPT -6000 
Both Feet in the Groove LPM -1201 

DECCA: 
Woody Herman 

Woodchopper's Ball ( 1938 -42) DL 8133 
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Government byAutomation 
THE STATE OF CALIFORNIA is trying 

out "government by automation." This 
doesn't mean that California is relying on 
electronic brains to provide the judgment 
and the know -how it takes to run public 
affairs. After all, there aren't any ma- 
chines that can put out wisdom or state- 
craft. But at California's State Capitol in 
Sacramento, more than four million dol- 
lars worth of electronic equipment is hard 
at work on a variety of state chores, from 
maintaining employment records of more 
than 5,400,000 Californians to identifying 
hit -and -run drivers. 

One IBM computer does engineering cal- 
culation for highway construction. It fig- 
ures cut -and -fill requirements at a cost of 
$50 per mile. When the job was done by 
an engineer with a desk calculator, it cost 
$300 per mile. "Even more important than 
the monetary saving is the saving in engi- 
neering manpower," says department di- 
rector Frank Durkee. "This machine does 
the paper work and frees engineers for 
field work." 

In the Department of Justice, an IBM 
computer helps to catch criminals by sort- 
ing crimes according to the offender's spe- 
cial methods. For example, a burglar who 
has a certain way of cutting through win- 
dows to enter a home and trusses his vic- 
tim in a certain manner would be quickly 
picked out by this machine from a great 
number of other crime reports. It is pre- 
cisely criminals with a "professional touch" 
who make themselves liable to "capture" 
by the computer. Viewers of "Dragnet" 
have already seen how the computer helps 
police work by quickly spotting the like- 

Accident records 
at the rate of 150 
accounting machine. 
to Highway Patrol 
them in allocating 
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are totted up automatically 
lines per minute by this IBM 

The information is distributed 
Area Commanders to guide 
officers to critical locations. 

Highway engineer above checks electronic "earth 
mover," which calculates tht number of cubic yards 
of cut -and -fill required for road construction. Auto- 
matic accounting machine below issues 16,000 car 
ownership certificates daily. 

Photos Courtesy of 
International Business Machines Corp. 

liest suspects in the, whole criminal file 
for questioning about a specific offense. 
In addition, IBM electronic sorters keep 
complete records of every gun registered 
in the state, and every piece of pawned 
property. Stolen articles can thus be spot- 
ted by machines and returned to their 
owners. 

California completes its "automated gov- 
ernment" with electronic payroll and book- 
keeping departments. Still another IBM 
computer checks unemployment insurance 
claims in millionths of a second. 

Thirty other states have already written 
to Sacramento for information concerning 
this type of push -button administration,. 
As our population grows, maybe automat 
tion of this kind is the answer to the prob- 
lem of the increasing cost and complex4/ty 
of government. -a- 
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By 
B. VAN SUTPHIN 

With a grid -dip 

oscillator, you can 

check circuits, frequency, 

and realign your receiver 

WITHIN the past ten years, the grip -dip 
oscillator -or GDO, as it is sometimes 

called -has enjoyed a new surge of popu- 
larity. Numerous experimenters now con- 
sider the GDO as necessary in the modern 
ham shack or workshop as the VOM or 
VTVM. Grid -dip oscillators have been used 
in electronics laboratories for many years, 
but recently wide -range units in kit form 
became available at prices to fit the budget 
of the average ham or experimenter. 

The grid -dip oscillator is really a cali- 
brated, wide -range, low -power r.f. oscil- 
lator coupled to an indicating device. An 
example of a commonly available GDO 
unit is shown in the photo above. Note the 
use of plug -in coils so that the wide fre- 
quency range -generally from about 2.0 
mc. to 250 mc. -can be obtained with mini- 
mum r.f. losses, and so that the GDO can 
be easily coupled to the circuit under test. 

When the oscillator grid circuit is cou- 
pled to an external resonant circuit and 
the oscillator is tuned to the frequency of 
the external circuit, power will be ab- 
sorbed from the oscillator and the grid 
current will decrease. The resonant fre- 
quency of the external circuit can then be 
read from the calibrated dial of the grid - 
dip oscillator. The "'sensitivity" control is 
used to set the initial grid current reading 
September, 1956 

to approximately half -scale on the meter - 
so that the dip will be sharp and easily 
recognized, and to allow for differences in 
oscillator activity on the various ranges. 
When the instrument is used as an indi- 
cating wavemeter, this control limits the 
current through the meter. 

Testing Circuits. There are many uses 
for a GDO. Suppose that you have just 
finished winding the coils for a receiver or 
converter described in POP'tronics and 
want to be sure they cover the desired fre- 
quency range. Merely couple the GDO to 
each of the coils in turn and look for the 
dips in the meter reading. By tuning each 
external circuit over its range and check- 
ing for resonance at each end, you can 
quickly determine whether the coils have 
the desired tuning range. 

Almost any resonant circuit can be 
checked just as easily. One important 
point in connection with this type of test- 
ing is that it is not necessary to apply 
power to the circuit under test. The only 
power required is for operating the GDO. 

Here is another example of the kind of 
tests you can make with the GDO. In a 
ham transmitter having frequency multi- 
plier stages. you must be sure that the in- 
dividual stages are tuned to the proper 
frequencies. Consider the four -stage 2 -me- 
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Photo at right illus- 
trates method of cou- 
pling the GDO to a j 
coil when making tests. 
This type of coupling 
is best both when the 
instrument is used as 
a grid -dip oscillator 
and when it is used as 
indicating wavemeter. 

ter transmitter shown in Fig. 1. The plate 
circuit of the oscillator must be tuned to 
16 mc., the plate circuit of the first tripler 
to 48 mc., the plate circuit of the second 
tripler to 144 mc., and the plate circuit of 
the final stage to 144 mc. By setting the 
GDO to each of these frequencies in turn 
and trying to tune the particular transmit- 
ter circuit so that a dip is obtained, you 
can tell whether the circuits can be tuned 
to resonance at the proper frequencies. 
This type of testing is particularly useful 
in preventing damage to expensive trans- 
mitting tubes in case one of the plate cir- 
cuits cannot be adjusted to resonance. 

This basic testing method can be used in 
any receiver or transmitter containing a 
50 

Method of coupling the GDO to 
an AM receiver loop during align- 
ment is shown at the left. The in- 
dividual r.f. and i.f. trimmers 
should be adjusted for maximum 
reading. On the opposite page is 
an alignment table for a typical 
a.c. -d.c. receiver, adapted for us- 
ing GDO as a signal generator. 

tuned circuit. The ability to reach res- 
onance of the tuning range of the circuit 
can be checked very quickly. Everyone 
who displays any interest in radio has had 
a neighbor or friend come by, at one time 
or another, dragging his little table -model 
radio and explaining: "It just stopped sud- 
denly. I took the back off to reach the 
tubes and saw some loose screws, so I 
tightened them., One tube was bad and I 
replaced it -but the set doesn't play now." 

Obviously, alignment is in order. Many 
experimenters hesitate to undertake such 
a job because they do not have a commer- 
cial signal generator. With a GDO, how- 
ever, they have a signal generator and 
quickly can realign the receiver, although 
it is still generally best to obtain complete 
alignment data beforehand. This is in- 
cluded with the service information which 
can be purchased from many radio parts 
jobbers. 
Aligning Receivers. An alignment table 

for typical a.c. -d.c. receivers appears on 
page 51. This table will be used as an ex- 
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ample in the following discussion. Inci- 
dentally, this alignment procedure is stand- 
ard for sets of this type and can be used 
if it is inconvenient or impossible to buy 
the service information for a particular 
brand of receiver. 

Since grid dip oscillators do not have a 
provision for modulating the output signal, 
some indicating device must be connected 
to the receiver during alignment. A sensi- 
tive d.c. voltmeter (20,000 ohms per volt, 
on VTVM) connected across the receiver 
volume control is the method commonly 
used. 

Connect the indicating device to the re- 
ceiver circuit. Tune the set to the low - 
frequency end of the dial. Plug the proper 
coil in the GDO and set the dial to the de- 
sired i.f. The preferred method of coupling 
the GDO to the receiver during alignment 
is shown on the preceding page. 

Adjust the i.f. trimmers for maximum 
reading of the indicator. Then set the re- 
ceiver dial to the 1500 -kc. point and adjust 
the oscillator trimmer in the receiver so 
that a 1500 -kc. signal from the GDO gives 
maximum indication. Finally, adjust the 
r.f. -or mixer trimmer -on the receiver 
for maximum indication. (If there is a 
strong local station operating between 1300 
kc. and 1600 kc., you can use the signal 
from the station in adjusting the oscillator 
and r.f. trimmers in the receiver. Simply 
adjust the oscillator trimmer so that the 
signal comes in at the proper point on the 
dial and adjust the r.f. trimmer for maxi- 
mum output from the receiver.) 

Aligning home -made receivers and con- 
verters is just as easy. Connect an indi- 

TRIPLER TRIPLER 

8 MC. 
OSCILLATOR 

AMPLIFIER 

Fig. I. A four -stage 2 -meter transmi ter. By 

setting the GDO to each of the frequencies 
shown, in turn, and trying to tune the particu- 
lar transmitter circuit so that a dip is obtained, 
you can tell whether the circuits can be 

tuned to resonance at the proper frequencies. 

cating device to the equipment and loosely 
couple the GDO to the input circuit. Set 
the GDO to the proper frequency and go 
on to adjust the various stages. Most grid - 
dip oscillators have a switch which will 
convert the instrument to a wide -range in- 
dicating wavemeter or simple diode phone 
monitor with the addition of a pair of 
headphones. 

Checking Frequencies. Novice hams 
are aware that FCC regulations require all 
ham stations to have some means of check- 
ing their frequency other than the cali- 
bration of the crystal or VFO used in the 
transmitter. With the GDO set for use as 
an indicating wavemeter, it is ideal for 
frequency checking or "band spotting." 

Of course, the calibration of the GDO 
dial is not accurate enough for use in cali- 
brating a VFO, but it will indicate whether 
a transmitter is operating in the band. If 

greater accuracy is desired, the 
GDO calibration can be checked 
against a frequency standard of 
known accuracy and a specially 
drawn calibration scale can be 

ALIGNMENT INSTRUCTIONS 

For output indication, connect a sensitive d.c. voltmeter across 

the second detector load resistor or receiver volume control, 

the positive meter lead going to the B- side of the control. 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Trimmers 
to be 

Adjusted 
Remarks 

455 kc. 

1500 kc. 

1500 kc. 

Low- frequency 
end of dial 

1500 kc. 

1500 kc. 

All i.f. 

Oscillator trim- 
mer on smaller 
section of gang 
capacitor 

Mixer trimmer 
on larger sec- 
tion of gang 
capacitor 

If necessary fo 
prevent interfer- 
ence, change set- 
ting of receiver 
dial slightly 

See note below 

See note below 

Note: A signal from a station operating between 1300 kc. and 

1600 kc. can be used in adjusting the oscillator trimmer and 

the mixer trimmer. S 
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substituted. 
When the GDO is set for use 

as an indicating wavemeter, it 
can also be employed as a 
phone monitor to check the 
modulation quality of the out- 
put signal. Simply plug head- 
phones in the jack on the panel, 
lightly couple the GDO coil to 
the transmitter output, and 
listen while someone else uses 
the mike. This should provide 
an accurate check of your ham 
station phone signal. 

Only a few of the many uses 
for the valuable grid -dip oscil- 
lator have been discussed here. 
You will find others described 
in the instruction manual ac- 
companying this versatile in- 
strument. -- 
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Super 
LITERALLY TOO HOT to handle, a new 

material for making what may become 
the world's strongest magnets must be 

processed by "remote control." The sub- 
stance is a highly purified manganese - 
bismuth powder which catches fire spon- 
taneously on exposure to air. Consequent- 
ly, it must be prepared and processed in 

Telephone Cords Are Better, 
EACH of the telephone handset 

cords shown in the photo- 
graph at right is under one 
pound of tension and is being 
bent back and forth repeatedly 
through a 180° arc. Periodically, 
throughout this test, the cords 
are checked electrically to deter- 
mine their conductance. 

The result of this transmission 
line torture is, essentially, better 
phone equipment. Cords, like 
other telephone components, 
must keep pace with communica- 
tions progress. To make sure they 
engineers and technicians at Bell 
phone Laboratories conduct continuous re- 
search and testing. While the concentration 
is on handset cords, the "Cord Develop- 

Magnet Gets Gas Chamber 
the special chamber shown in the photo. 
The inert atmosphere of helium gas within 
the chamber prevents the powder from 
burning itself out of existence before it 
can be used. 

Under advanced study by the Air Re- 
search and Development Command of the 
United States Air Force, the new material 
can be shaped into a variety of forms. 
Once processed and sealed into a plastic 
binder, the powder is orientated in a pow- 
erful magnetic field and molded to shape. 
The result is a magnet material ten times 
stronger than present -day types. What's 
more, the material can be shaped readily 
into a variety of novel forms that suggest 
a wide number of important uses and ap- 
plications. Conventional permanent mag- 
nets can be made in relatively few differ- 
ent basic shapes. 

Prior to the ARDC's work with the ma- 
terial, major research on it was carried out 
by the Westinghouse Electric Corp. under 
the direction of Dr. Clarence Zener. 

Too 

do so, 
Tele- 

5,2 

ment Group" is also concerned with patch 
cords, power cords, test cords, and many 
others. The testing devices used subject 
the cords to more abuse than they would 
ever take in the home. 

Yarn Without Yawn 
AN INSTRUMENT called the "Speedo - 

tex," developed in England, measures 
the speed of yarn as it is fed into a knit- 
ting machine. The gadget, demonstrated 
in the photo by an operator in a textile 
mill, has been on trial for a year in many 
British factories. Although designed to 
measure yarn speed, it also levels up any 
number of feeds to a large knitting ma- 
chine, saving over two hours in work prep- 
arations, and providing great accuracy of 
spindle speeds. "Speedotex" is manufac- 
tured by Dukes and Briggs Engineering 
Co., Ltd., Manchester, England. 
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TECHNIQUES printed circuit 
kits (left) and KEPRO kits (be- 
low) both come in a variety 
ranging from simple outfits 
to large "laboratory" kits. 

"Printed Wiring" Techniques .....,_..., 

By LOUIS E. GARNER, Jr. for the Experimenter 
Part 2 of two -part series 

presents final steps in making 

your own etched circuit 

boards, plus other techniques 

LAST MONTH we talked about the 
methods and advantages of substitut- 

ing printed wiring methods for convention- 
al hand wiring. We also discussed in de- 
tail the first four basic steps to follow in 
making an etched wiring board and assem- 
bling a complete circuit: (1) making a 
layout, (2) preparing the board, (3) trans- 
ferring layout to board, and (4) applying 
resist. 

Step 5- Etching the Board. A ferric 
chloride solution (FeCi5) is used for etch- 
ing the board. This is furnished in either 
liquid or powdered form in kits. It also 
may be purchased at engraving supply 
houses in liquid form, and frcim some drug 
stores and chemical supply houses in pow- 
dered or lump form. If you use the etchant 
from a kit, follow the instructions fur- 
nished with it. 

If you obtain a ferric chloride solution 
from a photo- engraving supply house, 
you'll generally find it furnished as "42% 
Ferric Chloride." This solution is rather 
September, 1956 

thick and may be diluted before use. Add 
plain water at the ratio of one quart of 
water to one gallon of solution. 

If you obtain the ferric chloride in pow- 
dered form, dissolve it in a Pyrex glass or 
an enameled container. Proper ratio is ap- 
proximately three ounces of ferric chloride 
to six ounces of water. The dissolving ac- 
tion is exothermic . . . that is, heat is 
evolved as the ferric chloride goes into so- 
lution, so don't worry if the solution heats 
up slightly. 

Caution: Use care when working with 
the etchant. It will stain clothing. While 
not especially dangerous, the ferric chlo- 
ride solution is "bitey" and may irritate 
sensitive skin. If possible, wear rubber 
gloves when working with it. 

The actual etching is carried out in a 
small flat tray, similar to those used by 
photographers. A shallow Pyrex cooking 
dish makes an excellent tray. Either "hot" 
or "cold" etching may be employed. The 
"hot" etching technique is somewhat faster 
than "cold" etching. With the "hot" etch- 
ing method, you'll need a small "hot plate" 
and either a Pyrex dish or tray or an 
enameled metal tray. If you use the "cold" 
etching method, a shallow plastic box or 
tray can serve as the etching container. 

To etch the circuit board by means of 
the "hot" method, pour a sufficient amount 
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"Hot" method of etching printed circuit board. 

of the etchant into the tray to cover the 
circuit board to a depth of about 14 to % 
of an inch. The actual amount of etchant 
used is not critical as long as the board is 
completely covered. If in doubt, always 
take a larger quantity. Place the tray on 
the hot plate and turn on the heat. Drop 
the circuit board gently into the etchant, 
taking care not to splash the solution. Cop- 
per side should be up. Move the board 
around from time to time during the etch- 
ing process, using a plastic or glass rod 
or a pair of plastic tongs. 

In general, as the temperature of the 
etchant is raised, up to the boiling point, 
the faster the etching action. If it is too 
hot, however, excessive water evaporation 
will take place, concentrating the solution 
and slowing the etching process. An "ideal" 
etching temperature is between 90° and 
130° F. After considerable etching using 
the "hot" method, a little water may be 
added to the solution to replace the water 
lost through evaporation. 

To etch the circuit board by means of 
the "cold" method, pour about a half -inch 
of etchant into the tray. A plastic tray 
may be used. Again, drop the board gently 
into the tray, copper side up. Rock the 
tray slightly during the etching process so 
that the etchant moves back and forth 
across the surface of the board. 

An average circuit board may be etched 
with the "hot" method in about two to 
five minutes, depending on the condition of 
the etchant, the amount of exposed copper, 
and the actual etching temperature. With 
the "cold" method, etching time is around 
ten to twenty minutes. Regardless of the 
method used, continue the etching process 
54 

With the "cold" method, etching time is longer. 

until all exposed copper is removed, leav- 
ing only the copper foil protected by the 
resist. 

When the etching is completed, the 
etchant may be returned to a tightly sealed 
storage jar or bottle and the circuit board 
thoroughly rinsed under clear running 
water. Allow the board to dry. 

Step 6- Cleaning the Board. After 
thorough rinsing and drying, the resist 
should be removed from the board, leaving 
the copper foil "printed" circuit. 

Ink resist may be removed by rubbing 
with steel wool, and a final cleaning made 
using a soft cloth dampened slightly with 
general -purpose solvent (such as General 
Cement No. 31 -16). Tape resist is simply 
peeled off. 

Step 7 -Final Machining. Component 
mounting and eyelet mounting holes are 
drilled in the etched board at the points 
located during Step 3. Normally a size 
#52 drill is used, but a slightly smaller or 
larger drill may be employed in some 
cases. Use a solid backing for the board 
during drilling to avoid cracking the phe- 
nolic. With the drilling completed, mount 
eyelets (brass or copper) in appropriate 
holes. Generally, eyelets are mounted 
wherever connections are likely to be re- 
moved and replaced frequently. Where 
permanent connections are to be made, 
eyelets are not necessary. 

Step 8- Mounting and Soldering. 
Resistors, capacitors, coils, and similar 
components are mounted by passing their 
leads through appropriate holes in the 
etched circuit board. The customary prac- 
tice is to mount these components on the 
"back" (non- etched) side of the board; 
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when mounted in this position, lead tension 
tends to hold the foil in place instead of 

pulling it away from the base. Leave the 
component leads full length. After pass- 
ing the leads through the holes and press- 
ing the component tightly against the 
board, the leads are bent slightly to one 
side, holding the components in position 
through natural tension. Circuit cross- 
overs, where necessary, may be made with 
short lengths of ordinary hookup wire, 
stripped at both ends. 

Either a soldering gun or a pencil -type 
soldering iron with a small (1 /s ") tip 
should be used for soldering the connec- 
tions. Best results can be obtained with a 

low- melting -point solder such as General 
Cement #9131 solder and a special printed - 
circuit soldering flux such as General Ce- 
ment #12 -2 "Print -Kote Soldering Flux." 
Do not use paste rosin flux nor, under any 
circumstances, acid -core solder in wiring 
circuits. 

The proper soldering technique is to ap- 
ply a drop of special flux (if used) to the 
copper foil where the connection is to be 
made. Then hold the tip of the soldering 
iron against the lead slightly above -but 
not touching -the copper foil. Solder is 

applied to the lead, and allowed to flow 
down and onto the copper. Remove the 
iron ,as soon as the solder flows onto the 
copper foil. A slightly different technique 
is to accumulate a drop of solder on the 
tip of the iron and to hold this against the 
lead, allowing it to flow down and over the 
copper foil. 

Special pains must be taken to complete 
all soldering as quickly as possible. Ex- 
cessive heat will result in a separation of 
the copper foil and phenolic backing. 

When all leads have been soldered in 
place, projecting wires may be cut off close 
to the circuit board, using a pair of diag- 
onal cutters. As a final "touch," the com- 
pleted circuit may be given one or two 
coats of silicone resin, either sprayed on 
from a pressure -type can or applied with 
a small brush. This insulates and protects 
the completed circuit and reduces the 
chances of arcing between adjacent con- 
ductors under conditions of high humidity. 
Either type of silicone resin is available 
from General Cement as Type 14 -6 (spray 
can) or Type 14 -2 (liquid). 

Short Cuts. The technique of making 
up etched circuit boards, as described, ap- 
pears long and tedious. Actually, the work 
moves much more rapidly, for many of the 
steps take, at the Most, a few minutes. In 
addition, as skill is gained in making up 
printed wiring layouts, you'll find you can 
combine several of the steps. For example, 
the author seldom makes a circuit layout 
in advance. Instead, he combines Steps 1, 
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Remove ink resist by rubbing 
with steel wool, and cleaning 
with damp soft cloth. Tape re- 
sist is simply peeled off. 

Machining the etch- 
ed board. When you 
drill component and. 
eyelet mounting 
holes in the board, 
use a solid backing 
to avoid cracking 
the phenolic. A drill 
of the #52 size is 
generally used, al- 
though a slightly 
larger or smaller 
drill may be em- 
ployed sometimes. 

In the correct soldering 
technique, the solder is 

allowed to flow down to 
the copper foil. Exces- 
sive heat when soldering 
causes copper foil to sep- 
arate from phenolic base. 
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"Front" view of completed circuit board, with com- 
ponent leads not yet clipped. Dark stains are 
caused by liquid flux in soldering the connections. 

"Back" (non -etched) view of completed board 
shows parts in position. A piece of hookup wire, 
stripped at both ends, serves as circuit crossover. 

"Painted" circuit board made up by applying me- 
tallic "Silver Print" on Bakelite base. Eyelets must 
be used for all connections in painted circuits. 

3 and 4, and, using a tape resist, makes up 
the layout directly on the copper -clad 
board. Results obtained by working in this 
manner are quite satisfactory. 

More time may be saved by avoiding 
components requiring large or odd -shaped 
holes, and by choosing a layout to fit on 
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standard sizes of phenolic board as fur- 
nished by the kit manufacturers. 

MAKING PAINTED CIRCUITS. A less 
popular - --hut still practical- method of 
making up a printed wiring board is to 
"paint" the circuit in place, using a metal- 
lic conducting ink on an insulated base. 
Almost any heat -resistant insulating mate- 
rial will serve as a base as long as it has 
high insulation resistance and does not 
tend to absorb moisture. Suitable mate- 
rials are Bakelite and natural phenolic 
hoards. A suitable metallic paint is Gen- 
eral Cement's No. 21 -1 "Silver Print." 

As in the case of the etched circuit 
hoard, you make a scale layout first. Then 
transfer it to the insulating base material. 
Here the similarity in the two techniques 
changes. Instead of applying a "resist," 
the circuit is now "painted" on the board, 
using a small brush or pen. Since the con- 
ductor is a relatively thin layer of metal- 
lic deposit, "minimum" width of an indi- 
vidual conductor should be about 1/s" in- 
stead of 1,;2" . . . and, in some cases, it 
even may be necessary to apply two coats 
of metallic ink. 

Drill holes in the board for mounting 
components, as in the first technique; but 
since the thin metal deposit will not sup- 
port a soldered joint, eyelets must be 
used for all connections. In addition, after 
you mount the components and solder 
them in position, it may be necessary to 
"retouch" around each eyelet to insure a 
good electrical connection. 

Of the two techniques for making "print- 
ed" wiring boards, the etched circuit 
board method is preferred for the average 
home experimenter. It is by far the least 
critical of the two methods and, although 
it requires a few more steps, can be car- 
ried out with less practice. 

ADVANCED TECHNIQUES. There are 
two additional techniques for making up 
etched circuit boards which have not been 
discussed. Both of these are simple enough 
to be practical for use in a home work- 
shop or laboratory, but are better suited 
for the production of several identical cir- 
cuit boards than for a "single- shot" circuit. 

One of these techniques is the "silk - 
screen" method, in which a silk- screen 
stencil is first made up and used in apply- 
ing an ink or paint resist to the copper - 
clad phenolic. The second technique is the 
"photographic" process, which involves a 
light- sensitive copper -clad board. The pho- 
tographic technique is the one most often 
used in large -scale commercial work. 

If there is sufficient interest on the part 
of POP'tronics readers in these more ad- 
vanced techniques, they may be discussed 
in a future issue ... let us know if you'd 
like to see such an article. 30 
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Tinkertoy Design Simplifies Chassis 

THE DAY is surely gone when a piece 
of electronic equipment was a mess of 

wires with capacitors and resistors stick- 
ing out at odd angles. The flat printed cir- 
cuit eliminated the traditional wire maze, 
and the "resistor board" with its neatly 
arrayed components has given a "new 
look" to electronic design. 

Stacking up layers of printed circuits 
atop one another is the latest trend. Each 
circuit forms a thin wafer, and a small 
stack of such wafers -looking like a mini- 
ature skyscraper -makes up a complete 
equipment stage. The tube or transistor 
operating the stage usually sits on top of 
the stack. 

Each wafer in the stack is called a mo- 
dule and the entire method of construction 
is therefore called modular design. It was 
first developed by the National Bureau of 
Standards for the purpose of cramming 
the greatest possible number of compo- 
nents into the smallest possible space. Be- 
cause of the way the modules are con- 
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Stocked modules perform all passive circuit func- 
tions, replacing conventional components shown on 

schematic above. Hardly bigger than a miniature 
tube (top), modules are arrayed in miniature 
chassis like the counter unit shown at top, left. 

nected, this development was nicknamed 
"Project Tinkertoy." 

Commercial development of the Tinker - 
toy idea has been taken over by ACF Elec- 
tronics, a division of ACF Industries at 
Alexandria, Virginia. Their aim has been 
to make the Tinkertoy modules electron- 
ically stable and sufficiently resistant to 
heat and mechanical shock for use in 
rocket -propelled missiles. Small size and 
light weight fit modules for such use. 

Junior Ham Wins Jackpot 
T O HAUL IN $100,000 in a TV quiz based on I solid information rather than trick questions 
would be quite a feather in anyone's cap. Golden 
eggs this size are rarely laid by a goose. In this 
case, the winner was 10 -year old Leonard Ross, 
who stumped NBC's "The Big Surprise" show by 
his expert knowledge of stock market operations. 

Lenny's precocious intelligence also helped him 
get his ham Novice 

precocious, 
at the age of seven and 

his Technician and General licenses at the age of 
eight. This makes him probably the youngest ham 
ever licensed by the FCC. Lenny's brother, Daniel, 
17, got Lenny interested in radio and also steered 
quite a few other boys in his neighborhood onto 
the subject. 

Our picture shows Lenny, W6SJR, Tujunga, 
Calif., answering questions on the stock market 
presented to him by Quizmaster Mike Wallace. 
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FAIRCHILD RECORDING 
EQUIPMENT CO. 

154th St. & Powells Cove 
Blvd. 

Whitestone, N. Y. 

HARMAN -KARDON, INC. 
520 Main St. 
Westbury, Long Island, 

N. Y. 

Turntable features flexible, endless-be is 
drive and stepped idler coupling. Desig- 
nated as Model 411 "Turromatic," this 3- 
speed unit is sound -proofed and uses 
double- shock -mounts for the motor. It is 
recommended as a professional quality 
component for custom installations. Nef 
price, with induction motor, $99.50; with 
hysteresis motor, $144.50. 

FM -AM tuner incorporates full Armstrong 
FM circuitry, tuned r.f. stage on FM, auto- 
matic frequency control. The "Overture" 
Model T -10 features compact "pancake" 
design, may be used with any external am- 
plifier having audio controls. Retail price 
of $79.50 includes mounting cage. 

AUDIOGERSH CORP. 
23 Park Place 
New York 7, N. Y. 

EICO 

84 Withers St. 
Brooklyn 11, N. Y. 

UNITED AUDIO PRODUCTS 
202 -4 East 19th St. 
New York 3, N. Y. 

HEATH COMPANY 
Benton Harbor 5, Mich. 
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"Miratwin" cartridge consists of 2 var- 
iable reluctance phono pickups assembled 
back -to -back. Unit is a turnover type with 
separate styli for standard and micro- 
groove records. Response within 2 db at 
331/3 rpm is rated at 30 to 18,500 cps. Car- 
tridge may be mounted in most standard 
tone arms. Model MST -2D (sapphire stylus 
for 78 rpm and diamond for LP's), $45.00 
net; Model MST -2A (two sapphire styli), 
$22.50. Replacement styli available. 

Preamplifier has full control and equaliza- 
tion facilities, accepts all types of program 
input signals. Output may be fed to power 
amplifier and tape recorder. Response is 
rated within I db from 8 to 100,000 cps. 
Model HF6I (with power supply) sells for 
$29.95 as kit; factory- wired, $44.95. Model 
HF61A (without power supply) is $24.95 as 
kit; factory- wired, $37.95. 

Loudspeaker (Wigo, Model ERD 12) is 
12" single -cone unit with rated frequency 
response from 25 to 15,000 cycles. Cone is 

molded with concentric rings to improve 
compliance for bass; impregnated cloth 
suspension is said to aid mid -range; rub- 
berized apex of voice coil support helps 
dispersion of highs. Magnet weight is 33/4 

pounds; power rating, 30 watts. For added 
high- frequency response, the manufacturer 
recommends using Wigo tweeter TW500 
and crossover at 4000 cycles. 

Enclosure is part of multiple speaker sys- 
tem available in kit form. Model SS -I (not 
shown here) is miniature resonator with two 
drivers, covering range from 50 to 12,000 
cycles. Model SS -IB (shown) includes 
larger cabinet, 15" woofer, and additional 
tweeter for extending range down to 35 
and up to 16,000 cycles. Crossover network, 
with high- frequency level control, is fur- 
nished with SS -IB. Power rating is 35 watts; 
nominal impedance, 16 ohms. 
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Tuning the Short -Wave Bands 

with Hank Bennett 
THE FEATURED DX'er for this issue is 

Alfred Ewer, of 28 Lakefront Rd., 
Apartment 9, Dartmouth, Nova Scotia. He 
is married, 25 years old (he'll be 26 on 
August 30th), and has one daughter. Al- 
fred is with the Canadian Navy. 

Our September DX'er uses a Hall re- 
ceiver, a Hallicrafters S -38D, and an RCA 
Victor "Transworld Portable" to pull in 
his DX stations. Before he moved recently, 
Alfred used an outdoor antenna, 40' long 

sent his first station report out in 1955. 

Since that time, he has been quite active 
and has reported to this s.w. section with 
regularity. 

Alfred told your Editor that he prizes 
his QSL from Delhi, India, above all others. 
When we asked him about his favorites, 
he mentioned that Radio Australia was the 
s.w. station he liked most, 25 meters his 
choice of the DX bands. His best DX came 
about when he logged Radio Thailand. 

In addition to being one of POP'tronics' 
top reporters, Alfred belongs to the New- 
ark News Radio Club, the American Radio 
Relay League, and the Dartmouth Ama- 
teur Radio Club. He likes to write to for- 
eign SWL's and his great ambition is to 
receive verifications from 100 countries. 

Club Notes. The World Shortwave Club 
is now located at 740 Dana St., Redlands, 
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Meet Alfred Ewer, of Dartmouth, Nova Scotia, ac- 

companied by two receivers and his SWL card. 

and 15' high. When last we heard, he was 
using a 10' piece of wire "laying on the 
deck," and reported that Radio Japan was 
coming through very well. 

There is no equipment in the Ewer 
listening post besides the three receivers. 
Judging from his impressive array of veri- 
fications from 34 countries in less than 
two years, it is evident that Alfred is hav- 
ing a good bit of success with these re- 
ceivers. He started his DX'ing in 1954 and 

PROGRAM SCHEDULES 

A monthly program schedule can be ob- 
tained from Radio Canada by writing to the 
CBC International Service, P. O. Box 6000, 
Montreal, Quebec. Radio Pakistan is issu- 
ing copies of "Pakistan Colling; " write to 

Nazir Press, McLeod Road, Karachi, Pakis- 
tan, for your copy. 

September, 1956 

Listening post of Ralph Kuhnert, Springfield, Mass. 

Calif. Anyone interested in joining should 
write to this address, in care of Mr. Rolan 
Riker. 

The Newark News Radio Club will hold 
its Annual Convention on Saturday, Sep- 
tember 8, at the Shady Rest Picnic 
Grounds, Route 33, just east of Freehold, 
N. J. Although it is mainly for the mem- 
bers of the club, anyone interested in the 
NNRC or in SWL'ing is invited to attend. 

(Continued on page 110) 
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Fool Your Friends with an 
By JOHN P. SHIELDS 

No knobs to turn, no buttons to 

push -when you have the "key," 
you can open it in an instant 

IN RECENT YEARS a number of elec- 
tronic locks have been devised. Such 

locks generally contain an electromagnet- 
ically controlled latch. When a simple 
switch is used to control the current 
through the solenoid, the lock is little more 
than a holding device- because it is vir- 
tually impossible to conceal the switch well 
enough to foil an intruder and at the same 
time keep it accessible to authorized users. 

The versatile electronic lock described in 
this article eliminates the faults of switched 
locks. It is mounted entirely inside the de- 
vice it locks, with no knobs to turn or but- 
tons to push. Yet, it can be instantly opened 
by the possessor of its "key." Without the 
"key," it would probably take an individual 
several hours to open it, even someone who 
knew the secret of its operation. 

Parts requirements of the 
electronic lock and its "key" 
are shown in the diagrams. In 
laying out parts for the lock, 
only the position of coil L2 is 
at all critical. Mount it on a 

2- terminal insulated tie strip, so that it is 
parallel to one side of the chassis box and 
about 1/8" from its edge. Then, cut a 2" hole 
in the cover opposite the coil so that the 
metal will not shield L2 from the "key." 
The hole may be round or square, whichever 
is the more convenient to cut, and it may 
he covered with a thin piece of Bakelite, 
plastic, or other insulating material. 

The oscillating frequency is determined 
by L2 and C2 and may be almost any 
frequency. The values shown produce a 
frequency of approximately 3000 kc. 

As can be seen in the photos, L2 is self - 
supporting, but it is advisable to wind the 
"key" coil on a form for permanence under 
handling. Choose a form about 21/2" long, 
wind LI close to one end of the form, and 
mount Ci inside the form. The extra 
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Completed electronic lock 
(above) is neat and attractive 
in appearance. Concealed on 
the opposite side of the unit 
is the cutout in the box which 
makes L2 accessible to the 
operating "key." 

In underchassis view, mount- 
ing positions of all compo- 
nents in the lock control unit 
may be clearly seen. The 
position of coil L2 is the only 
one which is at all critical. 

POPULAR ELECTRONICS 
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Electronic Lock 
length of the form will serve as a handle - 
holding the "key" in your fingers might de- 
tune it. Give LI a coating of coil dope after 
it is wound to hold the turns in place. 

Adjustment. If available, a v.t.v.m. or 
a 20,000- ohm -per -volt voltmeter is con- 
venient for tuning the lock. Connect one 
terminal to the chassis and the other one 
to the oscillator grid (pin 2 of the socket). 
The meter should show a negative voltage 
of 10 to 15 volts. 

Bring the "key" within 1/2" of L2 and 
parallel to it. Hold the "key" in this posi- 
tion and carefully adjust Cl while watch- 
ing the meter pointer. At one setting of the 
capacitor, the pointer should dip sharply. 
Move the "key" away from L2 until there 
is only a slight dip in the meter reading as 
Ci is tuned. Adjust Cl to the position that 

PARTS LIST 
CI -70- 350 -µµtd. variable mica capacitor 
C2- 200 -)pfd. silver -mica capacitor, 5% ac- 

curacy 
C3- 200 -pµfd. mica capacitor 
C4 -.005 -µtd. disc ceramic capacitor (not used 

in model but may improve stability of op- 
eration) 

C5, C6 -Dual 10 -pfd., 150 -volt electrolytic ca- 
pacitor 

L1-4 turns of No. 16 wire, 11 /2 -dia., wound on 
a coil form 

L2 -Wire having the same dimensions as LI, 
spaced about double the wire diameter 
between turns, with center tap. 

R1- 100,000 -ohm, 1/2-watt resistor 
R2 -47 -ohm, 1 -watt resistor 
R3- 1000 -ohm, 1 -watt resistor 
RLI- S.p.d.t. relay, 5000 -ohm coil (Potter & 

Brumfield LM5 -5000 or equivalent) 
SI- S.p.s.t. switch 
SRI- 65 -ma, selenium rectifier 
TI -Power transformer, 125 volts g. 15 ma., 

and 6.3 volts tI 0.6 amp. (Stancor PS -8415, or 
equivalent) 

VI, V2 -12AU7 tube 
I -3" x 4" x 5" aluminum box 

Schematic wiring dia- 
gram and parts list 
solve the "mystery" of 
the electronic lock. 

September, 1956 

causes the sharpest and deepest dip in the 
meter reading. Put the "key" aside and ad- 
just the relay spring tension so that the 
relay armature just remains open when 
power is applied to the unit. Bringing the 
"key" near L2 should then cause the relay 
armature to pull in, and removing the "key" 
should permit the armature to drop out. 

If a high -resistance voltmeter is not 
available, proceed in the following manner. 
First, adjust relay spring tension so that 
the armature just does not pull in with 
power applied to the unit. Then, short pin 
2 of the 12AU7 socket to the chassis mo- 
mentarily with a screwdriver. The relay 
should close and open again when short is 
removed. Adjust relay until it performs 
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RLI 

TO 
C3 SOLENOID 

TERMINALS 

2 

TI 

LINE 
PLUG 

L2 

Components of the electronic lock should be hooked up as shown in this pictorial diagram. 

in this manner. The "key" is tuned by 
holding it close to L2 and adjusting Cl 
until the relay closes. When properly ad- 
justed, bringing the "key" within 1/2" or 3/4" 
of L2 should suffice to operate the relay. 

After these adjustments have been com- 
pleted, put the cover on the box with the 
cutout opposite L2. The unit is ready to be 
installed in its permanent position. It may 
be mounted with the cutout against a wall 
or door and controlled by the "key" right 
through the mounting surface -assuming, 
of course, that the separation between the 
key and L2 is not too great. The "key" will 
work through wood, plaster, or other insu- 
lating materials as well as through air. 
However, even a thin layer of metal over 
L2 will prevent it from functioning. 

A suitable electromagnetic latch to be 
used in conjunction with this control unit 
can be constructed from a solenoid, such as 
the Guardian Type 4C 117 -volt a.c. solenoid, 
which has a plunger movement of 11/4" and 
is designed for continuous duty. The lock 
mechanism to be controlled by the solenoid 
can easily be constructed from a standard 
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door lock, available at any hardware coun- 
ter. Use a brass or other non -magnetic 
material to join the solenoid plunger to 
the movable lock "tongue." 

HOW IT WORKS 
One -half of the 12AU7 oscillates at a frequency 

determined by the constants of C2 and L2. This 
energy circulates back and forth between C2 and 
L ?, generating a r.f. field around the coil. Grid 
current flows through resistor Rl on the positive 
halves of the excitation cycles, developing a voltage 
drop across the resistor, with negative polarity at 
the grid end. This negative bias voltage, being also 
applied to the grid of the second half of the tube, 
reduces the plate current through the relay coil to 
a low value. 

When the "key," which is a simple tuned circuit 
resonating at the oscillating frequency, is brought 
near L2, it extracts power from the field around it. 
This reduces the energy fed back to the grid of the 
tube and decreases the negative bias voltage. Con- 
sequently, increased current flows through the relay 
coil causing its armature to pull in, closing the 
relay contacts, and thereby applying power to the 
external circuit. The oscillator is powered from 
the a.c. line through a selenium rectifier (SRI) and 
a resistance -capacitance filter. 

NOTE: Failure of the power source will not 
unlock the door or the device to which this is at- 
tached. 

POPULAR ELECTRONICS 
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By R. L. McINTYRE 

You can fly high, wide and 

handsome if you add elevator 

control to your R/C model 

Simple Dual Proportio 

R/C System.: ,. 
IF YOU HAVE WANTED to enjoy the 

added thrill of elevator control along 
with rudder control on that favorite R/C 
model, but can't afford the cost or weight 
of a tone control system, this article is for 
you. The system described here offers two 
proportional controls on one channel, and 
it uses a standard transmitter and receiver 
as building blocks. 

When flying with this dual proportional 
system, the flyer has two controls: the 
rudder control which varies the pulse 
width, and the elevator control which var- 
ies the pulse repetition rate. Continuous 
control is always available by merely regu- 
lating the resistance of potentiometers RS 
and R10. Thus, it is easy to develop the feel 
of flying with this system. 

The heart of the system is the pulser. 
This is the unit which does the actual con- 
trolling of the model; so it is necessary to 
observe a few precautions during its con- 
struction. 

Pulser Construction. Layout of the 
pulser is not critical, but I prefer to keep 
the control box as a separate unit as it 
allows greater freedom of movement. You 
can build the pulser as a complete unit if 
you wish. If you follow my design, be sure 
that the control box is small enough to be 
held in your hand comfortably, and yet 
large enough to contain the two potentiom- 
eters. The cable used to connect the control 
box to the pulser should be of the shielded 
two- conductor type. Ground the shield to 
Sepfember, 1956 

the arm of R8 (rudder) and to the pulser 
chassis to avoid hand capacity changes. 

Any plate -type relay may be substituted 
for the Sigma 4F (RIM as long as you 
change the value of R5 so that its resist- 
ance -plus that of the relay you substitute 
-adds up to 12,000 ohms. A common con- 
nection between A -plus and B -minus is 
necessary to stabilize the neutral rudder at 
all elevator positions. As the 3A5 tube (V3) 
has a high -filament drain, the A battery 
should be fairly large. 

One word of warning! If you are now 
flying proportional rudder and the pulse 
stops at full rudder positions, the elevator 
will be in the full -up position. If your pulser 
does stop in this manner, increase values 
of resistors R6 and R7 in the grid circuits. 
If you wish to reset the pulse rates -the 
lowest rate is set by increasing the values 
of C5 and C6, and the highest rate is set by 
reducing the value of resistor R9 in series 
with R10. 

For those who have proportional rudder 
control installed and want to add the ele- 
vator section to a receiver, I have included 
a diagram of the base I used as shown in 
the photographs of the elevator control. 
The receiver should have a plate current 
drop of approximately 1 ma. on receipt of 
signal. If it meets this requirement, then 
mount the 3V4 tube, relay and other com- 
ponents on the base as shown, keeping the 
lead from the original receiver to C4 as 
short as possible. Refer to the complete 
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Af right is a front view of the transmitter with its 24" antenna and the dual control 
box; this transmitter can be used with simple push -button control for escapement by 
plugging another cord in unused plug on front panel. Directly below is a close -up of 
the pulser and transmitter; pilot lamp shown just under transmitter is in series with the 
crystal to protect if from excess current. In the remaining photo -an 
infernal view of the pulser control box -the control at the end is the elevator 
control and the one at the top is the rudder control. 

receiver construction for details on building 
and tuning the elevator control. 

Receiver Construction. First lay out 
the base and drill all holes in a piece of 
1/16 linen base Bakelite. The tube sockets 
are mounted about 1 /z" below the base on 
eyelets or spacers. With the sockets in 
place, mount Li, Cl and L2 permanently in 
place, in the positions shown. Check to see 
if the relays fit, but do not keep them on 
the base as they may be damaged by solder. 

Work one lead of RFCI between the 
socket for V1 and L2 so that it reaches its 
terminal on L2. Shape the other lead to 
reach the front terminal of the padder Cl, 
but do not solder. Connect a piece of solid 
tinned wire from the back terminal of Cl 
to L2 and solder at Cl only. 

Connect C2 from L2 to pin 3 of Vi. Solder 
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at L2, then connect RI from pihá 3 to pin 5 
and solder at pin 3. 

Take another piece of wirend connect 
it from pin 2 to pin 4 of Vi an then to the 
outside terminal of Li. You c now solder 
all three points. Connect the tither terminal 
of Li (see schematic) to the front terminal 
of Cl and up to L2. Solde-t these points. 

Attach C3 from L2 to pin 5, with the 
marked end of C3 closest to the pin. RFC3 
is connected from pin 5 of V¡I to pin 5 of V2. 
Solder at V2. Connect RFC2 from pin 1 of 
VI to pin 1 of V2, and C4 prom pin 6 of V2 
to L2- leaving the lead o C4 long enough 
to reach the relay. Solder /at L2. 

Connect R2 and CRI rom pin 6 to pin 
4 of V2. Solder pin 6, Then solder in R3 
from pin 4 to 5 of V2i Using solid wire, 
solder leads from pin 2 rand pin 3 of V2 long 
enough to reach relayé Connect A and B 
battery leads to pin of V1, then solder. 

You can now moun both relays. Connect 
the leads from L2, and pins 2 and 3 of V2 
to the elevator relay and solder. Connect 
the B -plus lead to the unused end of each 
relay, the A -plus lead to pin 1 of V1, and 
solder all connections. 

Carefully check tfhe finished unit against 
the schematic, them connect the batteries 
and check the voltages on the tube sockets. 
You should have 45 volts from pin 5 to pin 
2 and 1.5 volts frbm pin 5 to pin 1 on both 
tube sockets. 

Tuning. The 'procedure for tuning the 
receiver should Pe followed closely. Insert 
the 3S4 only, ar connect the filament bat- 
teries. Then connect a 25,000 -ohm potenti- 
ometer in seriles with the 45 -volt B -plus 
lead through a milliammeter to the set as 
shown in the schematic. 

Adjust the external series potentiometer 
POPULAR ELECTRONICS 
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METER 
ACTUATOR 

L RUDDER SECTION 

Schematic diagram and parts list for receiver. 

ß+0 
45V. 

C1- 450 -1390 wad. capacitor (Arco Fodder 
#308m) 

C2 -100 -µµtd. ceramic capacitor 
C3 -0.05 -µtd., 200 -volt capacitor 
C4 -0.02 -0.04 µfd., 200 -volt capacitor (see text) 
CRI -1N34 crystal diode 
L1 -18 turns of wire on 1 /q" iron core slug form 
L2- National OSR or Miller 313 coil 
R1- 220,000 -ohm, 1/2 -watt resistor 
R2- 430,000 -ohm, 1/2 -watt resistor 
R3- 1.8- megohm, 1/2 -watt resistor 
RFC1, RFC2, RFC3 -69 turns of #34 wire on 

1 /4" form 
RL1- 2000 -ohm Sigma 4F or 5000 -ohm Neomatic 

relay 
RL2- 2000 -ohm Sigma 9F or 7250 -ohm Neomatic 

relay 
VI -3S4 tube 
V2 -3V4 tube 

-J 

RL 2 

ELEVATOR SECTION 

ACTUATOR 

Top view of the elevator unit showing the relay 
and tube. Note that although a 3S4 tube appears 
in this photo, the correct tube to use is a 3V4 
as shown on the circuit diagram (above, right). 

September, 1956 

N 

1/4' 

)EP-- I' 5/t 

2" 

14-13/16"-4. 

113/16" 

RELAY ¡ ; RELAY I 

L___J L___J, 

EXTEND FOR 
SIGMA RELAYS 

L I I 

L t J 
COMPLETE RECEIVER 

ELEVATOR SECTION 

J 

Dimensional drawings of the complete receiver 
(at top) and the elevator section (at bottom). 
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Schematic diagram of the pulser unit appears at 
right; parts list for pulser is given below. 

CS- 0.25 -afd., 200 -volt paper capacitor 
C6 -0.25 -0d., 200 -volt paper capacitor 
R4- 12,000 -ohm resistor 
R5- 10,000 -ohm resistor 
R6, R7- 50,000 -chm resistor 
R8- 1- megohm linear taper potentiometer 
R9- 2- megohm, 1/2 -watt resistor 
R10- 10- megohm linear taper potentiometer 
RL3- 2000 -ohm Sigma 4F relay 
V3 -3A5 tube 

to allow 1.7 ma. of current to flow, then set 
the rudder relay to pull in. Readjust to give 
1.5 ma. and set the relay to drop out. 

To adjust the elevator relay, insert the 
3V4 and set the series potentiometer. The 
current is now the total of rudder current 
and elevator current, so subtract the rud- 
der current to get the correct reading. 

Remove the 3V4 and tune the receiver 
to 27,255 mc. by watching for a dip in re- 
ceiver plate current as you key the trans- 
mitter. This dip should be 1 ma. It can be 
adjusted by turning the padder capacitor to 
the left until the current drops off and then 
giving it one -half turn to the right. 

Replace the 3V4 and key the transmitter. 

B+ 
TO 

8- 8+ 

675V 
R4 

C5 

12K 

R5 

6 3A5 
V3 

r 

25 
pfd 

C6 

25pfd 

R9 

V1Ei 

RIO 

IO MEG. 

PULSER 

RL 3 

1.5 V. 
A 

CONTROL 
BOX 

The rudder relay should drop out and stay 
out as long as the key is closed. The eleva- 
tor relay should drop out momentarily and 
close again almost immediately. Should the 
elevator relay stay open, check the wiring. 

If the wiring is cor- 
rect, reduce 04 from 

RL3 

R7 

SHIELDED 2 LEAD 
CABLE 

Pictorial diagram of pulser unit shows interconnection of parts. 

R8 

R9 RIO 
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0.04 pfd. to 0.03 pfd. 
and try again. This 
capacitor should be 
as large as possible 
and not cause the 
elevator to follow 
the rudder. 

The unit is now 
ready to install with 
any activator. I used 
the one put out by 
Southwestern Elec- 
tronics, Houston, 
Texas, although an- 
other unit could 
have been employed. 

All of the parts 
may be obtained at 
most radio supply 
houses. The Miller 
#313 coil can be 
used in place of the 
National OSR with 
about 1 ma. more 
plate current being 
the only difference 
in operation. Any 
slug -tuned coil that 
will tune to 27,255 
mc. may be used for 
Li, and the 1N34 
can be replaced by 
nearly any germa- 
nium diode. -El- 
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Oil Bath Increases 

Rectifier Rating 
By 

H. J. CARTER 

DON'T DISCARD a burned -out selenium 
rectifier; it probably has some good 

plates that you can re- assemble into an in- 
expensive, high -current, low- voltage recti- 
fier for battery charging, electroplating, or 
for supplying d.c. filament power. 

Since filament rectifiers and battery 
chargers usually supply amperes, you may 
wonder how a radio -type rectifier rated in 
milliamperes could be used in these appli- 
cations. The answer is simply to cool it! By 
immersing the rebuilt rectifier in a bath of 
light oil, you can safely increase its current 
rating to nine or ten times normal values. 

Choose a rectifier suitable for rebuild- 
ing by first estimating the current required 
in your application. If you want to charge 
a 2 -volt wet cell battery of the type used in 
portable radios, your rectifier should handle 
1 ampere; if your application is trickle - 
charging a 6 -volt automobile battery, the 
rectifier must handle about 3 amperes. 

Divide the current estimated for your ap- 
plication by 10. The quotient is the rating 
(in amperes) of the rectifier you select for 
rebuilding. Of course, you can use any rec- 
tifier rated at a higher current if it is avail- 
able. Caution: do not parallel two rebuilt 
rectifiers to increase the current- handling 
capacity. 

Like most selenium rectifiers available to 
the experimenter, the Federal No. 1016 is 

Rebuilt rectifier is mounted in a jar of cooling 
oil, with rectifier at least one inch below sur- 
face. Use a jar or can with a tight lid, and 
pierce a tiny hole in top so jar can breathe. 
Cooling the rectifier in any light oil will increase 
its normal current rating up to 9 or IO times. 

assembled with a brass eyelet. To disas- 
semble the selenium stack, hold the rectifier 
against a solid surface and file off the end 
of the eyelet. Be careful not to injure the 
rectifier plates. 

When the stack feels loose, carefully pull 
the plates apart. If any discs stick to the 
plates, apply a little paint remover before 
pulling them apart. Wipe off the paint re- 
mover with a damp rag. Do not try to force 
the plates apart with a knife or screw- 
driver. Save all the small parts except the 

September, 1956 

To disassemble the selenium stack of 
a burned -out rectifier, hold rectifier 
against solid surface and gently file off 
end of eyelet. When the stack feels 
loose, carefully pull the plates apart. 

Parts from bridge stack are shown at 
left. In reassembling rectifier, be sure 
to choose a plate which shows no signs 
of damage or discoloration. Save all 

, small parts except eyelet for reuse. 
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SPAGHETTI 
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METAL DISC \ \\ \ \\\\\\\\\\\\` 

METAL DISC 

PI II 
RECTIFIER 

WASHER I 
INSULATING 

WASHER 

RECT 
PLATE 

INSULATING 

1%1 6 6 32 /12" BOLT 

TERMINAL 

NUT 

Fig. I. Mechanical assembly of rectifier built 
around plate taken from burned -out unit. Cen- 
ter bolt should be at least 2" long, and plastic 
spaghetti is best for insulating plate from bolt. 
Washers are placed under screw head and nut. 

eyelet so that you can use them again in 
the rebuilt rectifier. 

Examine the plates for evidence of burn- 
ing or shorting, and select a plate that has 
no dark spots or discoloration. Assemble 
the selected plate with the parts shown in 
Fig. 1, using a center bolt at least two 
inches long. Plastic spaghetti which slips 
over the bolt easily is preferred for insu- 
lating the plate from the bolt. Sandpaper 
the contacting surfaces of the metal discs 
and terminal lugs to remove any minute 
projections which might injure the selenium 
barrier layer. Wipe all contacting surfaces 
carefully to remove dust and grit before 
assembling the parts. 

Tighten the assembly by holding the nut 
in a wrench and using a screwdriver. Do 
not tighten excessively, and do not clamp 
the plate in a vise while tightening. 

The coolant oil may be held in any con- 
tainer with a capacity of at least eight 
fluid -ounces. Since oil can be messy if 
spilled, a jar or can with a tight lid is best. 
Pierce a tiny hole with an icepick so that 
the container can "breathe." 

You can use almost any light oil, even 
cooking oils, but a mineral oil such as 
"Nujol" is preferred since it will not smoke 
or deteriorate at the temperatures encoun- 
tered under full load (up to 180° F). 

Test the rectifier polarity and mark the 
terminals before using it. A simple way to 
test the polarity is to connect the rectifier 
in series with a flashlight cell and a 2 -volt 
lamp. If the lamp glows, the rectifier ter- 
minal connected to the positive battery ter- 
minal is the anode; if the lamp does not 
glow, it is the cathode. (The plus sign 
marked on selenium rectifiers denotes the 
cathode.) 

Sample circuits are shown in Fig. 2. 
The battery -charging circuit requires a 
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transformer rated at approximately twice 
the battery voltage. If you use this circuit 
for charging a 2 -volt wet cell battery, the 
transformer should be rated at 5 volts. 

In the electroplating circuit, a primary 
resistor, R1, is used to vary the plating cur- 
rent. The transformer delivers current at 
a voltage sufficient to overcome the rectifier 
drop in most applications. 

The filament supply is controlled by 
choosing the capacitance of Cl to give the 
desired filament voltage when loaded. You 
should not operate this circuit unloaded 
since the voltage rating of Cl would prob- 
ably be exceeded. -N - 

Fl 

Ú 
ç 
> 
r- 

TI I+ 

TI - 12 -VOLT, 3 -AMP. 
FILAMENT TRANSFORMER 

FI -2 -AMP. SLOW BLOW FUSE 
6- VOLT 

BATTERY 

AUTOMOBILE BATTERY CHARGING CIRCUIT 

FI TI 

RI 

I I 

L - - -1 
RECTIFIER 
PLATED PART 

(CATHODE) 

PLATING ANODE 

TI- 6.3VOLT FILAMENT 
TRANSFORMER, SAME 
CURRENT RATING AS 
COOLED RECTIFIER 

FI- 2 -AMP SLOW BLOW FUSE 
RI- 1000-OHM 25WATT RESISTOR 

ELECTROPLATING CIRCUIT 

TI 

o 
Q 
> 

1 

1 1 L-- -J 
RECTIFIER 

T I-12-VOLT FILAMENT 
TRANSFORMER, SAME 
CURRENT RATING AS 
COOLED RECTIFIER _ 

CI- 12-VOLT ELECTROLYTIC 
CAPACITOR, VALUE OF 
5000 pfd. OR MORE (SEE TEXT) 

D.C. FILAMENT SUPPLY 

CI 

D.C. TO 
FILAMENTS 

Fig. 2. Circuits showing how rebuilt rectifier may 
be used for battery charging, electroplating, or 
supplying d.c. filament power. If you want to 
charge a 2 -volt wet cell battery, just substi- 
tute a 5 -volt transformer in the circuit shown. 
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Custom- Design Your 
Time Switches 

By 
WM. B. RASMUSSEN 

There's no limit to what you 

can do with timing motor and 

cam -Micros witch combinations 

AFASCINATING ARRAY of timing 
mechanisms (or, if you please, gadgets) 

for controlling electrical circuits at prede- 
termined intervals can easily be constructed 
from inexpensive timing motors and Micro - 
switches. You can make controls which will 
automatically defrost the refrigerator, or 
turn yard and out -building lights on and off. 
Radios, ventilating fans, kitchen appliances 
and, in fact, anything electrical can be 
turned on or off at will by a timing motor 
and cam -Microswitch combination. 

There is nothing very complicated about 
timing mechanisms. The mechanics and 
wiring are simple. An electrical circuit is 
turned "on" or "off" by the Microswitch, 
which is actuated by a cam, which is turned 
by the timing motor. The design of the cam 
determines how many switching operations 
take place during one revolution of the cam. 
Naturally, the speed of the timing motor 
determines the number of revolutions made 
by the cam during a given time interval. Of 
the timing motors currently available to the 
experimenter, two types are most practical : 

those operating at one revolution per min- 
ute and those operating at one revolution 
per day, both 117 volts a.c. 

Microswitches, or snap -action switches, 
are so called because of the small amount 
of plunger travel needed to actuate the con- 
tacts. Switches with leaf actuators are 
most suitable for cam operation. Electri- 
cally, there are three basic types of Micro - 
switches : 

(A) Single -pole, single- throw, normally 
open (s.p.s.t., NO). Actuating the switch 
closes one circuit. 

(B) Single -pole, single- throw, normally 
closed (s.p.s.t., NC). Actuating the switch 
opens one circuit. 

(C) Single -pole, double -throw (s.p.d.t.). 
September, 1956 

This type has one input and two output ter- 
minals. In the normal or "at rest" position, 
one of the output terminals is "off." Actu- 
ating the switch reverses this condition. 
Thus, although only one circuit is con- 
trolled, the output can be switched into 
either of two channels as desired. Conse- 
quently, a s.p.d.t. switch can also be utilized 
as either " s.p.s.t., NO" or "s.p.s.t., NC." 

Composition of the cams is a matter of 
personal preference. For convenience in 
fabricating, the material should be easy to 
work (aluminum, plastic, Masonite). Some 
provision should be made for turning the 
cam on the motor shaft to facilitate syn- 
chronization. This is most easily done by 
making the cam fit quite snugly on the 

6PM- 

12 M 

-64M 

i2 M 

I 
i2 N 

6 PM- -6 AM 

12N 

Two possible cam -switch combinations which 
permit playing a radio from 7 to 9 p.m. and 
from 6:30 to 8 a.m. Top cam is cut for "s.p.s.t., 
NO" operation, bottom cam for "s.p.s.t., NC." 
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Multiple cam control with 
"s.p.s.t., NO" switch turns 
on a household ventilating 
fan for ten minutes every 
two hours. These cams con- 
sist of pointed machine 
screws threaded into a plas- 
tic disc; by turning them in 
or out, the duration of each 
interval can be shortened 
or lengthened as desired. 

shaft. As the load offered by the Micro - 
switch is negligible, there is no danger of 
the cam slipping during operation. 

The simplest timing combination is 
that of a single cam driven by a 1 -rpd motor 
and switch. A " s.p.s.t., NO" switch has the 
most potential uses. On page 69 (top) is 
the application for defrosting a refrigerator. 
The black control segment of the cam rep- 
resents a 30- minute interval (71/2° of the 
circle). During the time (231/2 hours) that 
the white area of the cam is in contact with 
the leaf actuator of the switch, the circuit 
is closed. When the black area reaches the 
actuator, the load is removed and the switch 
opens, turning off the refrigerator which 
then defrosts for half an hour. If a "s.p.s.t., 

6PM- 

12 M 
1 

12 N 

-6 AM 

12 M 

F PM -- - 6 AM 

12 N 

Exploded view of a variable cam set to turn 
on a yard light from 5 p.m. to 7 a.m. Variable 
cams, composed of two or more cams clamped 
together, permit control periods to be adjusted. 

MOTOR 
SHAFT 
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"On" and "off" interval is 15 seconds 'n this sim- 
ple traffic signal system. When the s.p d.t. switch 
is actuated, the lower light is illuminated, the 
North -South ports show red and the East -West 
ones green. During the following +5 seconds, 
after the switch returns to its normal position, the 
upper lamp is "on" and the colors are reversed. 

NC" switch were used for this same appli- 
cation, the black area would have to extend 
beyond the periphery of the disc Instead of 
below, Then, when contacted by the cam, 
the switch would be actuated and the cir- 
cuit opened. 

Heart of these control systems is the cam. 
By using a protractor and keeping in mind 
that 1 hour equals 15 °, accurate intervals 
of any desired duration can be laid out. The 
amount of material which has to be cut 
away from the periphery of the disc is really 
much less than the illustrations indicate. 
In the example above, controlling the "off" 

(Continued on page 121) 
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THE TRANSMITTING 
TOWER 

erb S. Brier,w9EGQ 
NEW AMATEURS, probably without ex- 

ception, and most old- timers, too, do 
not believe that a first contact with an- 
other station is complete until QSL cards 
have been exchanged. QSL cards get their 
name from the international Q signal: 
QSL -"I acknowledge receipt of -." They 
confirm the fact that a successful two -way 
radio contact has actually taken place. 

It is almost like making the contact over 
again when a QSL card arrives in the mail. 
This is especially true when a long- awaited 
card from a rare country or a new state 
arrives. Later, after time has dimmed the 
memory of the original contacts, browsing 
through a stack of old QSL cards enables 
you to recall interesting and amusing de- 
tails which had been almost forgotten. In 
addition, there is probably not a single 
piece of equipment in a ham shack that 
interests a visitor as much as its collection 
of QSL cards. 

Sending QSL Cards. Besides the per- 
sonal satisfaction they bring, QSL cards 
are also required to obtain the various cer- 
tificates for achievements, such as WAS 

(Worked All States), WAC (Worked All 
Continents), and DXCC (DX Century Club 
-for working 100 different countries) is- 
sued by the American Radio Relay League, 
and similar certificates issued by other 
amateur organizations throughout the 
world. All of them have one requirement 
in common. Written proof of all claimed 
contacts must be presented before a cer- 
tificate will be issued. 

A good QSL card should contain the fol- 
lowing information: 
1. The call sign and location of the sending 

station 
2. Name and address of the operator 
3. Call sign of the station worked 
4. Signal report- readability, strength, tone 

(quality on phone) 
5. Date and time of the contact 
6. Frequency band used 
7. Mode of emission used (code, voice, etc.) 

In addition to this indispensable informa- 
tion, most QSL cards also contain a brief 
description of the station equipment and a 
line or two for remarks about conditions, 
signals, and similar subjects. It is also ap- 

Station call letters are prominently displayed on the typical batch of QSL cards shown above. 
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propriate to include information on the 
awards earned by your station or yourself, 
such as WAS, Code Proficiency Certificate, 
A -1 Operator, and the like. 

A simple postal card or a letter contain- 
ing the information listed above will serve 
the fundamental purpose of a QSL card. 
Nevertheless, most amateurs prefer some- 
thing a bit fancier. The illustration on 
page 71 indicates some of the forms their 
fancies take. 

Typically, a QSL card is the size of a 
standard postal card (31/4" x 51/2"), with the 
station call letters prominently displayed 
across its face. The operator's name and 

Gerhard Sam Plessinger, KN5DNQ, Lindale, Texas. 

address are also usually on the face of the 
card in smaller type. Depending upon in- 
dividual preference, the remaining infor- 
mation may appear on the face of the card, 
or it may appear upon the back. 

In general, a card with all writing on 
the back looks a bit neater than one with 
writing on its face. On the other hand, 
when a QSL card is mounted in an album 
or on a wall for display, information writ- 
ten on the back cannot be seen. Also, cards 
printed on one side only are somewhat less 
expensive than cards printed on both sides. 

Commercially printed QSL cards cost 
from about $2.00 per hundred for a simple 
card printed in a single color on a fair 
grade of card stock to several times this 
amount for a fancy, multi -colored card on 
high -grade card stock. The number of 
cards ordered at a time also affects their 
cost; the cost per card goes down as larger 
quantities are ordered. 

Sample cards can be obtained from QSL 
printers upon request. (See classified col- 
umns of QST or CQ for addresses.) Some 
of them charge a small fee for samples, but 
not all of them do. 

Some amateurs prefer to make their 
own cards, either for economy's sake or to 
express their own ideas. Usually, the more 
attractive of these are the cards that stress 
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simplicity of design. Avoid odd sizes. They 
are hard to display and file along with 
standard -sized cards. Oversized ones get 
battered in the mails, and non -standard 
size cards cost a cent more to mail. 

Suitable cards can be printed directly on 
stamped postal cards by cutting an appro- 
priate stencil for use on a duplicating ma- 
chine or by having a rubber stamp made 
to your design. Hams who are photogra- 
phers can also make extremely attractive 
QSL cards. 

Getting Maximum Returns. Many 
amateurs complain that they QSL 100% 
themselves, but they get only a small per- 
centage of cards in return. To be honest 
about it, the only way to get 100% return 
from cards sent is to wait for the other 
fellow to QSL first. In fact, some ama- 
teurs have developed this idea to the point 
where they get ten cards for every one 
they send. 

Two disadvantages of this idea are that 
it makes you look cheap and it reduces the 
number of cards you receive. There are 
quite a few members of the You -QSL -First 
club. It is better to resign yourself to the 
fact that you are not going to get an an- 
swer to every card you send. The average 
return is about 65 %. However, by sending 
out your cards with careful attention to 
detail, you can improve this percentage 
quite a bit. 

The important things are to make your 
card so valuable and attractive to the 
other fellow that he will want to answer it 
with one of his own. To do this, send your 
card as promptly as possible, so that the 
contact is still fresh in the recipient's 
memory, and fill it in accurately and com- 
pletely. 

Start by being sure that you write his 
call correctly. It does not help your case 
to write a "W" for a "K" or vice versa in a 

Free Radio Course 
The Queens Evening Trade School, 

47th Ave. and 37th St., Long Island City 
1, N. Y., will offer free courses in radio 
and television service this fall, according 
to Mr. Milton Wendroff, of the school's 
Radio -Television Department. Regis- 
tration for all classes will be held at the 
school on September 10 and 11, from 
7:00 to 9:00 p.m. 

call or to put your own call letters in the. 
space where the other call letters are sup- 
posed to go. 

Always show on what band a contact 
was made and whether the contact was on 
phone or code. To you, this information 
may be of little importance, but to an oper- 
ator who is striving for a special record, 

(Continued on page 123) 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


By JOHN A. N 

at About TECH WRI 

TECH writer true (electronic) expd 
Radar /electronics; EE or evng studt, 

$80 -120. Lawrence Agcy, 120 W 42. 

TECHNICAL WRITERS, SR & JR 
Federal Electric Corp, Rte 17, Lodi, NJ 

TECHL EDITOR 
Military handbks; must know military 
spcs, bk layout. Gotham Agcy, 55 W 42 

ARE YOU QUALIFIED to fill any of 
these jobs? They are samples of recent 

openings in "technical writing " -a new, 
promising, and not too widely understood 
field. 

Although much of industry leans heavily 
on tech writers, it is safe to say that the 
greatest number are employed in electron- 
ics. The first ad, for instance, and the 
"JR" part of the second ad call for men 
who have some electronic training but no 
definite experience in tech writing. The 
third ad, on the other hand, requires a man 
with perhaps limited electronic training 
but a fairly specific kind of tech manual 
background. 

What Is a Tech Writer? In the broad- 
est sense, the technical writer translates 
the work or products of a specialized group 
into language that can be understood by 
the non -specialized group. A man prepar- 
ing an instruction folder telling house- 
wives how to use a new electric mixer is 
doing a job of technical writing. Similarly, 
a team of men preparing volumes on the 
use and maintenance of a radar system is 
engaged in technical writing. An assistant 
to a top scientist, writing a report on re- 
cent experiments to be presented to a 
Board of Directors, or a POP'tronics read- 
er sending in an item for the "Tips and 
September, 1956 

ING? 
Photo Courteai, of Bell Telephone Laboratories 

Techniques" department is, in effect, doing 
tech writing. 

In each example, it is presumed that the 
writer possesses two important qualities. 
He must understand the subject he is writ- 
ing about. And he must be able to express 
this understanding in the language, style, 
vocabulary, and diagramatic symbols com- 
mon to his field and which he knows will 
be grasped readily by his readers. 

Often, this part of the job is quite knot- 
ty. A sonar engineer may talk to the tech 
writer about a sweep circuit -but how 
does the writer explain this to others who 
may never have heard of sweep circuits? 

Similarly, a product engineer may ex- 
plain to the writer the correct use of a 
wafer switch and a potentiometer with 
linear taper. But how does the tech writer 
translate these operating instructions to a 
lay consumer who thinks of a "wafer" as 
something you dip into a cup of tea, and 
to whom "linear taper" is a meaningless 
cryptogram? 

Part of his work, then, involves a con- 
stant search for verbal expressions and 
graphic symbols that can be grasped by 
his readers and still provide enough cor- 
rect instruction for them to do the right 
thing at the right time with the equipment 
in question. 

What is a tech writer? Ask one in the 
business. He'll tell you he's a combination 
of many things, including analyzer of 
equipment and processes, student of hu- 
man nature, teacher, and -of course -fast 
and prolific writer of clear, concise prose. 

Engineers as Writers. Often the de- 
mands of a particular technical post re- 
quire that a man -engaged primarily in 
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research or production- submit a report 
or other form of verbal communication re- 
garding his work. A project engineer may 
have to explain how a new product works 
so that the advertising department can un- 
derstand enough about it to write intelli- 
gent sales copy. Or a government agency 
-buying 5000 units -may require a hand- 
book of instructions to accompany the 
product. In this case, a professional tech- 
nical writer would probably be assigned to 
do the book, but his basic information 
would have to come from the project en- 
gineer. 

Consequently, the engineer or scientist 
responsible for a product or new develop- 
ment becomes a primary source of infor- 
mation about it. Communication at this 
level is critical to the further development 
of the product, its manufacture, use, and 
eventual maintenance in the field. One 
wrong -or misunderstood -phrase at this 

stage can produce a "snafu" at some point 
within the plant as well as for users of the 
equipment miles away and years later. 

In many situations, the requirements of 
good, clear communication are so great 
that a professional writer may be hired 
whose chief task is to prevent misunder- 
standings between engineers and execu- 
tives. Diagrams, specifications, and in- 
structions to personnel must be prepared 
so that their meaning is unmistakable. 

Whether or not the professional tech 
writer is used in such situations, most 
firms in recent years have demanded that 
the men they hire as engineers and tech- 
nicians have at least the ability to express 
themselves clearly regarding their work. 
The need has become so great that uni- 
versities have instituted special writing 
courses for students working toward sci- 
ence and engineering degrees. As Profes- 

(Continued on page 108) 

ADMIN ASST 
TO CHIEF ENGR 

$8- 10,000 
FEE REPAID IN 6 MONTHS 

SMALL PRODUCT LINES 

This firmly established leader in 
the field of testing offers a fine 
opportunity for the man capable 
of absorbing the entire non -tech- 
nical load of the chief engineer. 
The successful applicant will be 
between 30 -42. He will have at 
least 5 years of administrative 
background with not less than 3 
years of supervisory experience. 
A degree in engineering or business 
administration is preferred. Abil- 
ity to organize projects. budgets 
and reports is a prime Qualifica- 
tion. 
Experience in office management. 
correspondence and liaison is de- 
sirable. 

This ad is from a recent listing made by Suburban Em- 
ployment, a New York agency specializing in electronics 
and engineering. Many would consider it a "dream job'' 
in terms of salary and promise of interesting, stimulating 
work. It is a type of job not tco far afield from the main 
area of interest of a technical writer. 

Agency director David L. Golan indicates that the title 
of "Administrative Assistant" could readily apply to an 
experienced tech writer who has managed, in the course of 
his job experience, to pick up various related skills in 

administration and budgeting. In this particular case, 
Golan points out: "All the non -engineering load of the 
chief engineer would be established by one applicant 
hired. Evaluating reports, preparing technical summaries, 
and handling correspondence would comprise about 60% 
of the job load." And, adds Golan, there are "many 
higher priced opportunities in the technical field open to 
tech writers with appropriate additional background." 

Naturally, jobs like this are not for beginners -but they 
represent the kind of openings that often develop for 
experienced men. 
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By 
FRANK H. TOOKER 

The Miniature Superheterodyne 
SINGLE-TUBE radio receivers are al- 

ways in the novelty class. Still,-with a 
careful selection of parts and attention to 
detail in the layout and construction, such 
a receiver can be made to perform amaz- 
ingly well. The little one -tuber described 
in this article uses a type 6U8 combination 
pentode- triode tube, and takes advantage 
of the superheterodyne principle to obtain 
high gain, excellent selectivity, adequate 
sensitivity, and enough audio power to en- 
able many stations to be heard through a 
loudspeaker. 

Thanks to an unusual circuit, this little 
reflex receiver is perfectly stable without 
neutralization -and without the use of 
any device which seeks to obtain stability 
at the price of gain, selectivity, or sensitiv- 
ity. The author has dubbed it the "Mini - 
dyne," because it is undoubtedly the mini- 
mum superheterodyne. 

Construction. Tuning capacitor C2 -C3 
is a two-section superhet type having a 365 - 
µµfd. mixer section and a cut -plate oscilla- 
tor section. A capacitor with the oscillator 
section at the back and the mixer section 
in front is preferred since this arrangement 
provides for the best layout and shortest 
leads. 

If you have to use the more conven- 
tional -type tuning capacitor, a somewhat 
different layout of the parts will be in or- 
der, and longer leads may be necessary. In 
this case, use an arrangement which pro - 
Sepfember, 1956 

vides the shortest, most direct leads in the 
i.f, amplifier. Above all, avoid crossing 
"hot" grid and plate leads. If these leads 
are too long, or if they are laid out in 
close proximity to each other, uncontrol- 
lable instability is almost certain to result. 

The transistor -type antenna coil, L1, can 
be seen in front -view photo above. As pur- 
chased, this coil is supplied with a waxed 
fiber mounting bracket. The author pre- 
ferred a more substantial mount, so he re- 
moved the fiber bracket and replaced it 
with two Bakelite end plates secured to 
the chassis with small metal L- brackets. 
Insulated connections (from LI) through 
the chassis are made with solder lugs, 6 -32 
screws, and flat and extruded fiber wash- 
ers. Capacitor Cl, a small mica compres- 
sion -type trimmer, is mounted below deck 
as close as possible to the appropriate 
feed -thru connection to L1. 

Coil L2 is a conventional Grayburne 
"Vari- Loopstick." The range of adjust- 
ment of its inductance is sufficient to en- 

This receiver requires an external power 
supply capable of delivering about 250 volts 
d.c. and 6.3 volts a.c. The supply shown 
on page 74 of the July, 1956, issue would 
be satisfactory. Also, an r.f. signal genera- 
tor with built -in 400 -cycle modulation is re- 
quired to align the receiver properly. 

The Editors 
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able it to be used as an oscillator coil when 
it is connected across C3. It is mounted 
near the tube, so the connections can be 
made as short as possible. 

Coil L4 is the feedback winding. It is 
wound on the "Loopstick" right below 
L2, and consists of eight turns of No. 28 
enameled wire. The turns are close- spaced 
and are wound on the form in the same 
direction as the turns of L2. When this 
method of winding is used, the lead of L4 
that is nearest L2 is the one connected to 
bypass capacitor C4 and one end of re- 

sistor R2. Both C4 and R2 should be lo- 
cated as close to the feedback winding as 
possible. 

The coupling between the oscillator and 
the mixer diode, CR1, is important. In any 
oscillator of this type, the cleanest wave- 
form is always developed across the grid 
coil. Thus, in the "Minidyne," inductive 
coupling between L2 and CR1 is employed. 
The coupling coil, LS, is wound directly 
upon the sleeve which the manufacturer 
has cemented over L2. It consists of 15 
turns of No. 28 enameled wire, close- 
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Schematic wiring diagram and parts list for the "Minidyne" one -tube reflex receiver. 
C1 -3 -30 µµfd. mica compression trimmer ca- 

pacitor 
C2 -C3 -Dual superhet -type variable capacitor, 

365 -µµtd. mixer section, cut -plate oscillator 
section 

C4 -0.01 -4d. ceramic capacitor 
C5- 100 -µµtd. mica capacitor 
C6-0.1 -µid., 200 -volt paper bypass capacitor 
C7, C13- 250 -µµfd. mica capacitor 
C8-0.l -µtd., 400 -volt, 455 -kc. series resonant 

capacitor (Sprague Type 72P52 or equal) 
C9, C10 -20 -20 Add., 25/300 volt, dual electro- 

lytic capacitor (Sprague Type TVL -2555 or 
equal) . 

C11 -500 -µµfd. mica capacitor 
C12 -0.005 -0d. mica or ceramic capacitor 
CRI, CR2 -Type IN54A germanium crystal 

diode 
LI- Transistor loop antenna, fixed inductance, 

tunes 540 -1650 kc. with 365 -µµfd. variable 
capacitor, tapped to match 600 -ohm input 
(similar to Lafayette Radio MS -I66) 

L2- Ferrite antenna coil (Grayburne "Vari -Loop- 
stick" or equal) 

L3- Coupling coil, 15 turns No. 28 enameled 
wire (see text) 

L4- Feedback coil, 8 turns No. 28 enameled 
wire (see text) 

Rl, R4- 22,000 -ohm, 1/2 -watt composition resis- 
tor 

R2- 22,000 -ohm, 2 -watt composition resistor 
R3 -68 -ohm, 1/2 -watt composition resistor 
R5- 33,000 -ohm, 1 -watt composition resistor 
R6- 47,000 -ohm, 1/2 -watt composition resistor 
R7- 1- megohm volume control potentiometer 
R8- 2.2- megohm, 1/2 -watt composition resistor 
TI- Transistor i.f. transformer with 600 -ohm 

secondary used as primary (Miller Type 2041 
or equal) -see text 

T2- Iron -core diode output i.f. transformer 
(Miller 612 -C4 or equal) 

T3- Universal output transformer (Stancor A- 
3856 or equal) 

V1-Type 6U8 tube 
SPEAKER -Guam 52A21 
1 -10" x 5" x 3" chassis 
1 -9 -pin miniature tube socket 
4-2- terminal screw -type terminal strips 
1- 4- terminal screw -type terminal strip 
1 -Cabinet for speaker (ICA Type 3988 or 

equal) 
2 -Knobs 
Misc. hardware, shielded grid wire, grommets, 

solder Iugs, extruded and flat fiber washers, 
etc. 
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LI 

SHIELDED 
WIRE 

rTh' GND. f SLUG 

Pictorial diagram shows how the various components of the receiver are interconnected. 
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HOW IT WORKS 
All of the gaie in the ' 1inidyne' is obtained in 

the pentode portion of the 61'8 (V1a) which oper- 
ates in a reflex circuit tu provide amplification at 
both intermediate radio and audio frequencies. The 
triode portion (VII') is used as an r.f. oscillator. 
1 N54 germas uni crystal diodes serve as mixer and 
second detector. The tuned mixer coil, LI, is a 
transistor "loop" antenna tapped at 600 ohms. The 
first i.f. transformer, TI, is a transistor i.f. trans- 
former with the 600 -ohm secondary winding used as 
the primary in this circuit. 

The signal picked up by the antenna is delivered 
to the tuned circuit, Ll -C2. A portion of the signal 
is taken off at the tap on LI and fed to the ger- 
manium crystal diode, CRI. At the sanie tinte, a 
steady r.f. signal having a frequency 455 kw higher 
than the signal received in the antenna circuit is 
being generated in the tuned circuit composed of coil 
L2 and variable capacitor C3. A portion of this sig- 
nal is coupled through coil L3 and fed tu the primary 
of Ti. The antenna signal and the local oscillator 
signal mix in CRI to produce the 455 -kc. i.f. The 
secondary of T1 is tuned to 455 kc. and steps up the 
voltage induced in it by the primary due to the reso- 
nant nature of the circuit. 

Then, the i.f. signal is fed to the control grid of 
I'la, the 61'8 pentode. It is amplified by Via as an 
r.f. voltage and applied to the primary of T2, a 
diode output transformer. Titis signal is detected by 
CR2. The resulting audio signal is developed across 
the diode load resistor, R8. Capacitor C13 and re- 
sistor R6 comprise an r.f. filter to help keep un- 
wanted i.f. energy out of the audio circuit. Capacitor 
C 12 couples the audio signal tu the volume control, 
R7, and -simultaneously -blocks out the d.c. com- 
ponent of detection, forcing it to flow to ground 
through R8. 

The audio signal from volume control R7 is fed 
through a second r.f. filter, R4 and C7, and back 
through the secondary of Ti to the control grid ut 
l'la. After undergoing a.f, amplification in Vla, the 
audio signal passes through the primary of 7'2 with- 
out effect and is impressed across the primary of T3. 
the audio output transformer. The secondary of T3 
feeds the loudspeaker. Capacitor CII shunts the i.f. 
signal to ground, thereby helping to keep this signal 
from entering the audio output transformer. 
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Many of the components of the "Minidyne" 
are identified in this under -chassis view. 

wound, and is held in place by a small 
band of insulating tape. 

Because of the many currents of many 
different frequencies which flow in close 
proximity in a receiver of this type, it is 
highly desirable that all exposed r.f. leads 
and all audio grid leads be kept as short 
as possible. Belden 8885 shielded grid lead 
is used between the volume control, R7, 
and the r.f. filter resistor, R4. Capacitor 
C7 and resistor R4 should be located as 
closely as possible to transformer Ti. The 
same is true of C13, R6 and C11 in respect 
to T2. 

Transformer T3 is a universal audio out- 
put transformer designed to couple a sin- 
gle plate or push -pull plates to the voice 
coil of a speaker. The red center -tap lead 
will not be used. If a howl develops in the 
speaker when volume control R7 is turned 
toward its minimum setting, reverse the 
primary connections to T3. 

Alignment. When the "Minidyne" has 
been completely assembled and the wiring 
thoroughly rechecked, connect it to a 
speaker and a power supply. Temporarily 
short -circuit the plates of the oscillator 
tuning capacitor C3, and hook up an r.f. 
signal generator to the antenna and 
ground terminals of the receiver. Set the 

(Continued on page 131) 
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SUBATOMIC FOOTPRINTS 

AT THIS VERY MOMENT -as you read 
this -you are being riddled by sub- 

microscopic bullets, sprayed and permeated 
by potential death rays, and assailed from 
every side by wild energies of which you 
are not even aware. Were it not for our 
sensitive scientific instruments, we should 
still be unconcernedly going through life, 
blithely unconscious of the invisible "en- 
ergy- world" around us. 

Cosmic rays, radio waves, high- energy 
electrons, and a host of other energy pack- 
ages buzz into us and through us as if we 
didn't exist. Our radios, television, and 
radar receivers tell us about the variety 
of waves that surround us, but what of the 
dozen or so subatomic particles which do 
not advertise themselves quite as loudly? 

The existence of these tiny elemental bits 
of matter had been suspected for many 
years before the first "viewing" device 
was even conceived. As a matter of fact, 
they announced their presence to Henri 
Becquerel in 1896 by leaving their "foot- 
prints" behind them as they flashed 
through the emulsion of a piece of photo- 
graphic film inadvertently left in a drawer 

near some uranium. Becquerel simply re- 
marked in his notes that radioactive em- 
anations from the uranium had fogged 
the film, not realizing that he had "in- 
vented" the first subatomic particle de- 
tector. 

Vapor Trails. Although we cannot see 
these particles, we can at least see where 
they have been. One of the methods used 
to study them involves special photographic 
emulsions; another is the cloud chamber, 
invented by the English physicist C. T. R. 
Wilson in 1911. 

In the cloud chamber, the space within 
a hollow chamber is super -saturated with 
Water vapor. Electrically charged parti- 
cles have the ability to serve as condensa- 
tion nuclei, i.e., they encourage water va- 
por in their immediate vicinity to change 
to liquid water droplets. So -as a sub- 
atomic particle of the charged variety 
strays into the chamber, it causes con- 
densation of vapor all along its path - 
leaving a trail behind it much like the va- 
por trails that appear behind a speeding 
jet plane. The trail is substantially thicker 
than the particle itself; hence it becomes 
visible and may be studied. 

There are two basic types of cloud cham- 
bers. The Wilson cloud chamber is an ex- 
pansion type in which saturated water va- 
por is brought to the super- saturated state 
by a sudden expansion of the volume of 

Modern research expansion -type cloud 
chamber (above), known as the "Panto- 
graph," has 22" diameter and is 31/2" high. 

World's largest cloud chamber (right), 
origina ly designed for study of ccsmic 
ray air showers, is now in use at the 
"Bevatron" at U. C. Radiation Laboratory. 
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the chamber. The subatomic footprints 
which form in this instrument are very 
fleeting, lasting for about 1/30 second. 
Later, in 1939, Langsdorf at the University 
of California invented a cloud chamber in 
which the conditions required for crack 
formation are maintained continuously; 
after many years of research, the Langs- 
dorf chamber was perfected to the point 
where it could be used as a research in- 
strument. 

Cosmic Rays. When no source of radia- 
tion is placed in or near the cloud chamber, 

The signature of a 

high - energy electron 
as it travels through 
the cloud chamber un- 
der the influence of 
a magnetic field. 

All Photos Courtesy of 
Vniie,o(y of California 

Radiation Laboratory 

Experimental setup for use with cloud 
chamber. In the background, you can 
see the concrete shielding of the 184" c 
clotron at the U. C. Radiation Laboratory. 

almost all the tracks seen will be caused 
by those mysterious vagrants from outer 
space, the cosmic rays. Although cosmic 
rays in themselves are incapable of leaving 
tracks, their energy is so high, particularly 
in the upper atmosphere, that they smash 
into and disrupt atoms of any elements 
that happen to be present, releasing a 
shower of all kinds of charged (and un- 
charged) particles. 

These particles include the now familiar 
electrons, protons, and neutrons as well as 
numerous other recently discovered atomic 
debris -such as nine different kinds of 
mesons, positrons, antiprotons, lambda par- 
ticles, sigma particles, and cascade parti- 
cles. Most of them, with the notable ex- 
ception of the neutron, two types of 
mesons, and the neutrino, leave charac- 
teristic vapor trails which make it possible 
to identify the causative agents. For in- 
stance, electrons make much fainter and 
thinner tracks than the heavier positive 
bodies. 

An alpha particle is a helium atom 
which has been stripped of its orbital elec- 
trons so that only the nucleus remains; 
the neucleus contains two protons and two 
neutrons, is quite massive, and is heavily 
ionizing. Alpha particles radiate from the 
gas radon which is always present in the 
air in small quantities. At first an alpha 
track is sharply defined, but then sudden- 
ly billows out as if it were exploding into 
a puff of smoke. 
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A five -billion -volt meson from the world -famous Bevatron is shown above 

striking a hydrogen atom in a diffusion cloud chamber, thus producing six 

charged particles. This is an outstanding example of the phenomenon known 

as multiple meson production. (The meson enters the picture from the left, as 

indicated by the arrow, and the collision occurs at the photo's exact center.) 

Neutrons and other neutral particles do 
not leave their signatures behind them be- 
cause they have no electric charge and 
cannot act as nuclei for condensation. 
There is, however, ample evidence of their 
very real existence. Neutrons smash into 
atoms and liberate other charged particles 
that can be identified in the cloud cham- 
ber; for instance, a fast neutron charging 
through the vapor may collide head -on 
with a hydrogen atom, tear away the Tat- 
ter's lone electron, and cause the proton in 
the hydrogen nucleus to make a track that 
tells the story of the atomic catastrophe. 

Cloud Chambers. Of all the scientific 
devices used for research in the first half 
of the 20th century, the cloud chamber is 
probably responsible for the making of 
more Nobel prize winners in physics than 
any other. 

C. T. R. Wilson was awarded the Nobel 
prize in 1927 for the invention of the 
chamber itself and some of the discov- 
eries he made with it. The positron -a 
particle which is the counterpart of the 
familiar negative electron in all respects 
except for the fact that it carries a posi- 
tive charge was discovered by the Amer- 
ican, C. D. Anderson. during an investiga- 
tion of cosmic rays by the use of a cloud 
chamber. 

It was also in a cloud chamber that the 
elusive dream of the ancient alchemists 
was first observed actually occurring: 
transmutation of one element into another. 
P. M. S. Blackett, Nobel prize winner in 
1948, filled a cloud chamber with nitrogen 

and bombarded this gas with high- energy 
alpha particles. The alpha particles 
smashed into nitrogen nuclei, set up a com- 
plex series of nuclear changes from which 
a proton and an oxygen atom then 
emerged; thus, nitrogen was transmuted to 
oxygen. 

As recently as September, 1953, a new 
discovery of the first rank was made with 
a cloud chamber. At Brookhaven National 
Laboratory, research workers bombarded 
hydrogen gas in a cloud chamber with 
very high energy pi mesons coming from 
the now- famous Cosmotron accelerator. 
They observed the first artificially pro- 
duced V- particles. Naturally occurring 
V- particles from cosmic rays had been 
studied previously with the aid of cloud 
chambers. 

The life history of a cosmic particle 
from space that generates its track in a 
cloud chamber and then comes to rest is 
something to capture the imagination. It 
may be the nucleus of a helium, iron, or 
nickel atom torn from its electrons mil- 
lions of years ago in the very heart of an 
immense star thousands of times more 
massive than our own sun. Blown out of 
the star by the unimaginable energy of 
billions of exploding atoms ... accelerated 
through the vastness of interstellar space 
by ever -present magnetic and electric 
fields . . . escaping collision with cosmic 
dust for millions of years . . . it finally 
stumbles into our atmosphere and -in a 
single split second -loses all the energy 
stored in it since birth! 30 
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RECORDS that "show off" or "show up" 
a hi -fi system have become best sellers 

among audiophiles. At least one record 
company reports that its "test and demon- 
stration" release far outsells any other 
single disc, including all the topnotch per- 
formances of some of the world's greatest 
music. 

Visit a hi -fi'er at home and you're apt to 
be treated to a broadside of drum thumps, 
a pulsation of frequency tones, a barrage 
of tin cans interspersed with the roar of 
ancient cannon, or- wonder of wonders - 
a session of absolute silence, during which 
your host stands proudly besides his spin- 
ning turntable, with volume turned all the 
way up, and breathes: "See? No rumble!" 

More than a curiosity or mere sonic ex- 
ercise, this type of record has a rightful 
and inevitable place on the modern LP 
shelf. While a constant playing of nothing 
but such discs may gain you complete iso- 
lation from the rest of the world, it is safe 
to say that no record collection is com- 
plete without at least two such records: 
one, the kind that tests the performance 
of a hi -fi system for response, distortion, 
tracking, etc., and the other, the kind that 
shows off a hi -fi system to best advantage, 
celebrating the pure joy of the sonic mir- 
acles achieved in recent years by recording 
engineers. 

Often, there is no sharp difference be- 
tween the two types of discs. A record 
that has a frequency tone run of, say, 40 
to 15,000 cps, is not only a test of your 
system's response but -if your rig does re- 
produce the entire range -it becomes a 
means of showing off the system. Such a 
record is both a "show -off" and a "show - 
up" type. Pickups, amplifiers, and speak- 
ers which clear the sonic hurdles incor- 
porated on such records can rightfully be 
called "hi -fi." 

Similarly, records which are largely mu- 
sical in content may be regarded as mainly 
the "show -off" kind ... yet, if you know 
in advance what to listen for (it is usually 
stated in the printed literature accompany- 
ing the record), you are in a position to 
judge the kind of sound your system is- 
or should be- putting out. 

"Testing . 1, 2, 3, 4 .. ." Hi -fi 
recording has given us more than lifelike 
sound. Thanks to the ingenuity of record- 
ing engineers, discs are available that pro- 
vide home tests of phono systems previous- 
ly considered possible only in the labora- 
tory. Designed strictly for checking how 
well your hi -fi system is doing its job, this 
type of record has no program material - 
but what is recorded onto the grooves is 
something that should excite all audio- 
philes. 

One such pressing, Dubbings' The Meas- 
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Do You 

Really Have 

Hi -fi? 

Hi -fi specialty records test 

a sound system, demonstrate 

its quality. . . first of series 

ure of Your Phonograph's Performance 
(D -100), tests- without the need for me- 
ters- stylus pressure, frequency response, 
crossover points of multiple speaker sys- 
tems, turntable rumble, wow and flutter, 
and the tracking and compliance of your 
pickup. Using this record is simplicity it- 
self. You simply follow the instructions on 
the record jacket. 

Some of the tests are marvels of econ- 
omy and cleverness. The tracking test, for 
instance, is a 400 -cycle tone repeated with 
increasing intensity level. The fourth run 
of this frequency is intended literally to 
kick the stylus up over the record grooves 
-and this it will do, except to the most 
advanced professional equipment. 

Beyond these performance characteris- 
tics, the record fancier is often concerned 
about proper equalization. To assist 
hi -fi'ers in this area, Dubbings issued its 
D -101, The Measure of Your Phonograph's 
Equalization. It contains four frequency 
tone runs, each from 30 cps to 12,000 cps, 
and is cut according to the AES, NARTB, 
LP, and new ORTHO (RIAA) curves. 

This pressing has a two -fold use: first, 
it enables you to check the accuracy of 
your equalizing circuit and switch con- 
trols; second, you can use the disc to ob- 
tain approximate equalization settings (if 
you have no equalizer) by correct adjust- 
ment of bass and treble controls. 

D -101 is best used with an a.c. voltmeter 
hooked across the speaker terminals. A 
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By NORMAN EISENBERG 
Feature Editor 

OI!OOS Of f 

typical reading, at the standard reference 
frequency of 1000 cycles, might be 0.4 volt. 
Without equalization, readings at frequen- 
cies above and below 1000 cycles will vary 
considerably. The idea is to adjust treble 
control (for tones above 1000 cps) and the 
bass control (for tones below 1000 cps) so 
that all a.c. voltage readings are as close 
to the 1000 -cps reading as possible. 

The tones are heard long enough to per- 
mit adjustment while you watch the a.c. 
voltmeter needle swing back and forth 
until you get it just where you want it- 
in this case, as near as possible to the orig- 
inal 0.4 reading. When you have finished 
taking readings for the tones in one curve, 
you can mark the approximate roll -off and 
turnover settings on your treble and bass 
controls respectively -and this will be an 
approximate equalization for records cut 
to that curve. 

Anticipating that many record collectors 
will not be inclined to fuss with an a.c. 
voltmeter, Dubbings has developed a sim- 
ple and cheap substitute for this applica- 
tion. Known as the Test Level Indicator 
(D -500), this gadget consists of three low - 
voltage bulbs sitting in a neat plastic box. 
The bulbs are so arranged as to light up 
at 3- decibel intervals when connected 
across the leads to the loudspeaker. The 
right -hand bulb indicates a 3 -db rise; the 
left -hand bulb a 3 -db cut. 

In using the D -500, you adjust your am- 
plifier controls for the correct amount of 
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glow in two out of three bulbs. When op- 

erated in accordance with the manufac- 
turer's instructions, the D -500 can provide 
results fairly close to those obtained with 
an a.c. voltmeter. 

Beams and 'Scope Traces. Also pro- 
viding the nontechnical audiophile with 
something easy to do is the "N -A Beam" 
test for intermodulation distortion, record- 
ed by Emery Cook as his Series 50. The 
theory behind this record is involved, but 
what it comes to for the listener is simply 
this: if you hear a "dot- dash" (coded "A "), 
your system is all right; if you hear a 
"dash -dot" (coded "N "), it isn't. 

Wider ground is covered by Cook's Se- 
ries 10 test records. There are two ver- 
sions of this pressing, one recorded at 331/3 

rpm for "greatest convenience," and the 
other at 78 rpm for "highest accuracy." 
The 78 -rpm pressing is intended for play- 
back using a microgroove stylus. The ad- 
vantage claimed for the combination of 78- 
rpm speed and .001 groove is greater fidel- 
ity in the very high frequency regions. 
Both of these discs permit frequency and 
distortion measurements, determination of 
arm resonance, tracking error, etc. The 
Series 10 is best used with at least an a.c. 
voltmeter and preferably additional meas- 
uring equipment such as a distortion an- 
alyzer. In this respect, it is more of a pro- 
fessional's test record, although the ad- 
vanced home hi -fi'er can use it to advan- 
tage. 

Somewhat similar to the Cook test re- 
leases is Folkway's Sounds of Frequency 
(FPX -100). Made by Peter Bartok, son of 
the late composer, Bela Bartok, this disc 
is intended for use with an oscilloscope 
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and volume indicator. Its range is some- 
what awesome, containing tones from 15.6 
cycles up to 22.5 kc. Included are square 
waves (ever hear one ?), demonstrations 
of high- frequency loss and increased dis- 
tortion on the inner grooves of a record, 
equalization characteristics, and a few 
other test runs of impressive quality. 

Accompanying the latter release is a 
booklet containing an excellent series of 
photos of oscilloscope traces, showing how 
certain bands should look, regardless of 
how they sound. The philosophy behind 
this is, apparently, that although you may 
not hear a frequency of 22,000 cycles you 
might want to see what it looks like. 

The Sound and the Fury. Back in the 
1920's, there was a ferment in the art 
world which involved experimenting with 
lines, color, form, etc. The general idea 
was not to paint pictures that looked like 
anything or anybody, but rather to gen- 

All manner of sound is re- 
corded by Emory Cook, shown 
here "on location," as he tapes 
special outdoor sequence. Re- 
cording is later transferred to 
master disc for record manu- 
facture. In addition to unusual 
sounds, Cook has recorded a 
series of excellent audio test 
records. Startling realism and 
high technical standards char- 
acterize his work, which has 
taken him to many far -off 
places, including -by means 
of sensitive microphones -the 
reaches of outer space. (Photo 
by Walter Bursten). 
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Substitute for a.c. voltmeter in signal voltage 
measurements is Dubbings "Test Level Indicator." 
Two leads connect across speaker output terminals 
on amplifier. Device is intended for use with Dub - 
bings test record. Relative intensities of glow 
in bulbs are interpreted as signal measurements. 

erate "interesting design patterns." If no- 
body knew what you were talking about 
when your canvas was finished, who cared? 
Scornful of such work, the more literal - 
minded members of the public and the 
critical press labeled this movement "art 
for art's sake." 

Today, in the field of sound reproduc- 
tion, we are going through pretty much 
the same kind of thing. It could be called 
the "sound for sound's sake" movement. A 
succession of earthquake rumbles, train 
whistles, clucking hens, buzzing flies, and 
shrieks from outer space has been recorded 
and launched with an intensity and feroc- 
ity and fidelity like nothing since the in- 
vention of the phonograph. The records 
containing these sounds are strictly non - 
musical-in fact, they're anti -musical -but 
there they are, and look at 'em sell! 

Chief exponent of the trend toward tonal 
terror is, of course, Mr. Emory Cook, head 
of the recording laboratories in Stamford, 
Conn., which bear his name and which pro- 
duce the test records discussed above. 
Something of a maverick, something of a 
leg- puller, and something of a genius, Mr. 
Cook has managed --in these records -to 
combine the sound enthusiast's interest in 
audiology with the thrill- seeker's bent for 
the unusual, the different, the outlandish. 

Releases of this sort are not to be taken 
too literally as "test" records; often they 

(Continued on page 106) 
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D.C.- Operated Fire Alarm 
r i HIS FIRE ALARM is really an assem- 

bly bly job built around a simple sheet steel 
frame about lis_" thick and bent on a 
garage vise to a U- shape. The dimensions 
of the U -form rigidly hold an automobile 
thermostat measuring 11/2" in diameter and 
1%" thick (at 75° F ambient temperature). 

The thermostat is inserted in the open 
end of the U after the Microswitch has 
been temporarily fastened in position. 
Clearance between the thermostat and the 
Microswitch is then adjusted so that the 
Microswitch is electrically "open" at 75° 
and definitely "closed" at 150 °. 

These adjustments are made by com- 
pleting the wiring from the switch (using 
flexible wires) through alarm bell to a 
6 -volt battery, and then placing the unit in 
the kitchen oven. The oven is heated to 
150° and the pressure adjusted between 
the Microswitch and the thermostat until 
the contacts close. The Microswitch will 
probably require a movement of Diu" before 
it closes the circuit, so a direct contact 
with the thermostat -not a clearance -is 
the proper setting. 

Since I mounted the unit in an attic 
which can reach a temperature of 120° on 

Relaxation Oscillator M 

H ERE IS SOMETHING you can build in 
a few minutes and that will catch the 

attention of everyone who sees it. Call it 
a "Perpetual Flasher." Although its source 
of power may be an old 90 -volt battery, 
this small blinking light will keep on 
flashing for years. 

Note that the circuit has only three 
parts and a battery. The principle of op- 
eration is very simple. The capacitor 
charges through the 10- megohm resistor. 
When it is sufficiently charged, the neon 
bulb "lights up," effectively shorting the 
capacitor and simultaneously extinguish- 
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a hot day, the alarm was adjusted to op- 
erate at 150 °. This setting has proven to 
be safe from false alarms and yet has been 
found to be dependable in case of excessive 
heat. -I. C. Chapel 

akes Perpetual Flasher 
ing the bulb. The waveform of the voltage 
across the capacitor is shown at the bot- 
tom of the schematic. 

The flashing rate is a function of the 

T 
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Schematic diagram (A) of the pérpetual flasher 
and waveform of voltage (B) across capacitor. 

values of R and C. Decreasing either will 
increase the frequency (flashing rate), and 
increasing either will decrease the fre- 
quency. The frequency is also a function 
of voltage. An old 90 -volt battery or two 
old 671Z-volt batteries in series will op- 
erate the "Perpetual Flasher." Since the 
power dissipation is a small decimal part 
of a watt, the device will generally op- 
erate throughout the shelf life of the 
battery. -Forrest H. Frantz, Sr. 
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AS THE EXPRESSION GOES, Summer 
has just about "had it." Sure, there'll 

be a few more warm --or even hot -days, 
but the nip of Fall will soon be in the air 
. .. and experimenters all over the world 
will start cleaning and tinning their solder- 
ing irons, checking their stock of compo- 
nents, ordering new parts, and lining up 
their pet projects. Summer usually brings 
a falling off of interest in indoor hobbies - 
in business, it's called the "Summer 
Slump." But in the autumn there is a gen- 
eral reawakening of interest -and hobby- 
ists attack their projects with renewed 
vigor . . . rested after a summer of play 
and sparked by the cool autumn breezes. 

Have you thought about a name for 
transistor experimenters? I'm still trying 
to find a good "handle" for them .. . 

something to compare with ham for ama- 
teur radio operators and audiophile for 
hi -fi enthusiasts. 

Reader's Circuit. Regenerative receiver 
circuits continue to be popular with home 
builders and experimenters, so we're fea- 
turing another this month, suggested by 
Vincent E. Henley, Jr., of 806 Atlantic St., 
S.E., Washington 20, D.C. His circuit fea- 
tures two transistors, a diode, and opera- 
tion on a 3 -volt battery. 

Referring to the schematic diagram be- 
low, LI is a broadcast -band "Vari -Loop- 
stick," L2 consists of 16 turns of litz wire 
wound on top of LI (after removing the 

ANT. 

CRI 

IN64 C2 

LI .05ufd. 
CK722 

TRI 2000.4. 
HEAD- 

PHONES 

BI 3V. 

I I -o 
Vincent Henley's regenerative receiver which 
is described above. It features two transistors, 
a diode, and operation on a 3 -volt battery. 
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cardboard cover), and Cl is a miniature 
365 -µµfd. or 420 -µµtd. variable capacitor. 
The s.p.s.t. "on -off" switch, Si, may be 
mounted on the regeneration control RI, 
or a separate slide or toggle switch used, 
as preferred by the individual builder. The 
3 -volt battery may he made up by connect- 
ing two penlite cells in series. Moderate - 
impedance (2000 -ohm) magnetic head- 

You'll find details on the new "Mascot" pocket 
radio, manufactured by Televex, Inc., on page 120. 

phones are used. Transistors TRI and TR2 
are Raytheon's popular CK722. 

Vincent indicates he obtains good recep- 
tion with a 26" length of hookup wire as 
an external antenna (ANT.), and without 
using an external ground. His model is 
assembled in a small plastic box. 

In operation, the first stage (TR1) serves 
as a regenerative detector, with the 1N64 
diode assisting in the detection action. The 
feedback necessary to regeneration is ob- 
tained through coil L2, inductively coupled 
to the main tuning coil L1. The audio out- 
put signal is coupled through capacitor C3 
to the second stage, TR2, which serves as a 
simple audio amplifier. The grounded - 
emitter circuit configuration is used in 
both stages. 

To use the receiver, advance the regen- 
eration control (RI) until a hiss or similar 
sound is heard in the headphones. Adjust 
Cl to tune in the desired station, readjust- 
ing R1 if necessary for best reception. If no 
hiss -or other indication of regeneration 
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-can be obtained, reverse the connections 
to L2. 

A few tips, Vincent . . . you may find 
that replacing TRI with Raytheon's new 
r.f. transistor, Type CK768, will improve 
gain. And, in some cases, the gain of the 
second stage will be improved by applying 
a small bias . .. you can do this by con- 
necting a small resistor from its base elec- 
trode to the negative side of the battery. 
Determine the best value experimentally 
.. . it will probably fall between 220,000 
ohms and 1 megohm. A ? -watt resistor is 
okay. 

Tickler File. As mentioned last month, 
we're devoting some space to "tickling" 
your memories about new items men- 
tioned in previous columns. Here goes : 

(1) G.E.'s new 2N170 is an n -p -n tran- 
sistor with a 4 -mc. cutoff frequency. 

(2) Your columnist's new Transistor 
Circuit Handbook .. . with nearly 200 
practical circuits .. . is available from 
your regular distributor. 

(3) Raytheon's CK768, a p -n -p r.f. tran- 
sistor,. sells for only $1.50. 

Tech Talk. Although the majority of 
published transistor circuits feature either 
capacitive or transformer interstage cou- 
pling, transistors are well suited to direct 
coupling. Direct -coupled circuits are gen- 
erally simpler than other types because, in 
such a circuit, there is a d.c. path from the 
"output" electrode of one stage to the "in- 
put" electrode of the second stage. This 
may be either a direct wire connection or 

1- 

a z 

u z 

(A) 

(8) 

In these typical, two- stage, direct -coupled cir- 
cuits, (A) features two p -n -p transistors and 
(B) utilizes the opposite d.c. characteristics 
of n -p -n and p -n -p transistors. See text. 
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Exterior and interior views,of Telefunken's new tran- 
sistorized pocket receiver . . . the first all -tran- 

sistor receiver manufacture in West Germany. 

a series current limiting resistor, depend- 
ing on the circuit and its intended appli- 
cation. 

In addition to simpler circuitry, direct - 
coupled arrangements are less expensive 
to assemble than other types, since ex- 
pensive coupling capacitors and interstage 
transformers are not used. And, from a 
technical viewpoint, they generally offer a 
much improved frequency response char- 
acteristic, particularly at the "low" end of 
the frequency spectrum. Properly designed 
circuits may be made "flat" to 0 cycles per 
second (d.c.). 

Typical two -stage direct- coupled circuits 
are shown in the schematic diagram at 
left. Both of these are suitable for ex- 
perimental work, and may be used in re- 
ceivers, amplifiers, or control applications, 
depending on the nature of the input sig- 
nal and the type of load used. In a receiver 
or audio amplifier, the load may be a pair 
of headphones; in an instrument, the load 
may be a resistor or a meter; and in a 
control circuit, the load may be an electro- 
magnetic relay. 

Circuit (A) features two transistors of 
the same type and is basically a common - 
collector amplifier direct -coupled to a 
common -emitter stage. Bias for the first 
stage is supplied through Rl. This circuit 
is essentially the same as that used in 
Marvelco's new Tandem Transistor. It fea- 
tures a high input impedance and a gain 
which is approximately equal to that of 
the second stage . . . the first stage serves 
simply to match impedances and supplies 
relatively little gain. N -p -n transistors 
may be substituted for the p -n -p types 
shown simply by reversing the lfattery 
(BI) polarity. 

Circuit (B) utilizes the opposite d.c. 
characteristics of n -p -n and p -n -p tran- 
sistors to permit direct coupling from col- 
lector to base. Since both stages use the 
common -emitter configuration, this circuit 
has a low input impedance, but it provides 

(Continued on page 120) 
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Identifying Salvaged Transformers 
LIVERY EXPERIMENTER accumulates 

various and sundry audio output trans- 
formers -the type that's used to match a 
power tube, or tubes, to a loudspeaker. He 
salvages them from old radio receivers 
with the idea that one day they'll be use- 
ful. Sooner or later our hero finds that he 
has neglected to tag or otherwise identify 
the transformers he has stowed away. 

The equipment needed to identify a 
transformer consists of: an a.c. vacuum - 
tube voltmeter, such as the Heathkit Model 
AV -2; a small 6.3 -volt filament transform- 
er, such as the Triad F -13X (any 1- ampere 
unit will do as well); a 10,000 -ohm wire - 
wound potentiometer; and a power cord 
and plug. 

Set up the circuit shown in the schema- 
tic diagram. If you are unable to tell 
by inspection which two of the four or five 
leads coming out of your transformer are 

IOK 
WIRE -WOUND 

POT. 

V 

> 

MEASURE INDUCED 
VOLTAGE HERE 

II wADJUST TOwOtII 
I VOLT A.C. m 

i/ 1 
6.3 VOLT FILAMENT OUTPUT TRANSFORMER TRANSFORMER TO BE IDENTIFIED 
With this circuit, you can determine the 
impedance ratio of any output transformer. 

the secondary connections, measure the d.c. 
resistances between the various leads. The 
two leads (of a 4- or 5 -lead output trans- 
former) that have the lowest resistance 
are the secondary leads. 

If you're checking a 4 -lead transformer, 
the two remaining leads are the primary. 
If you're checking a 5 -lead transformer, 
the two remaining leads that have the 
highest resistance are the two plate leads; 
the third lead is the center -tap connection. 
A 4 -lead output transformer is made to 
match a single tube to a speaker voice coil. 
A 5 -lead transformer matches push -pull 
tubes to the voice coil. 

After you have made the few simple con- 
nections, set the potentiometer to where 
the full 10,000 ohms is in the circuit, and 
plug the line cord into the 117 -volt a.c. 
socket. Connect your v.t.v.m. across the 
secondary of the output transformer. Then, 
adjust the potentiometer until your meter 
reads exactly 1 volt. 

As soon as this adjustment has been 
made, set your meter to a higher range 
(the 100 -volt range will usually be the 

right one), and immediately switch the 
meter leads to the primary of the output 
transformer. Measure the voltage across 
the primary and write it down. Multiply 
this number by itself, and then multiply 
the product by the voice -coil impedance of 
the speaker you want to use. Your final 
figure is the load impedance into which 
the plate of your power tube will work 
when you're using this particular trans- 
former and speaker. 

EXAMPLE I: Suppose, after setting the 
voltage across the secondary of our output 
transformer very carefully to 1 volt, we 
read the voltage across the primary and 
find it to be exactly 39.5 volts. We write 
this down and multiply it by itself (39.5 X 
39.5) and obtain the product: 1560.25. The 
voice -coil impedance of the speaker we 
want to use happens to be 3.2 ohms, so we 
multiply our 1560.25 by 3.2, and get 4992.8. 
This is close to 5000, so we'll call it 5000 
ohms -the right impedance to match the 
plate of a 6V6 or a 6AQ5 power tube. 

EXAMPLE II: Suppose we have a 5 -lead 
output transformer and, after carefully 
setting its secondary to 1 volt, we measure 
the voltage across the two primary plate 
leads and find it to be 42 volts. We have 
an 8 -ohm speaker, so we multiply 42 X 42 
X 8 and get 14,112. Call it 14,000 ohms. 
This will match a pair of 6F6's, or 
6K6GT's, or 6AR5's in push -pull to the 
voice coil of our 8 -ohm speaker. 

Proper plate loads at various grid bias 
and plate potentials for a number of power 
tubes can be found in the RCA Receiving 
Tube Manual, or the tube section of The 
Radio Amateur's Handbook published by 
the American Radio Relay League (A. R. 
R. L.). -Frank H. Tooker 

HOW IT WORKS 
It is easy to identify the impedance ratio of an 

output transformer by means of two useful iron -core 
transformer formulas: 

(Ns /Np)2 = Zs /Zp and Ns /Np = Es /Ep 
in which Ns represents the number of turns on 
the secondary of our output transformer; Np, the 
number of turns on the primary; Zs, the impedance 
to be placed across the secondary; Zp, the impedance 
reflected into the primary; Es, a voltage impressed 
or induced across the secondary; and Ep, the voltage 
impressed or induced across the primary. 

In this circuit, a filament transformer is used to 
drive the secondary of the unknown transformer. 
The voltage is carefully adjusted and measured by 
an a.c. vacuum -tube voltmeter. Once the secondary 
voltage is known, the v.t.v.m. is used to measure 
the voltage induced in the primary. Through the 
formula above, the nominal primary load impedance 
can be found. 
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The Plate That Talks 

Two -way speaker system employing electro- 
static tweeter (Pickering) which is used 
with conventional cone woofer (Bozak). 

By R. S. LANIER 

Electrostatic speakers generate sound in a way that 

has thrilled many hi -fi fans; here's how they do it 

LONG AWAITED and much discussed, 
electrostatic speakers are here- appar- 

ently to stay. Although available commer- 
cial models cover only the mid -range and 
high frequencies of the audio spectrum, 
we may expect that sooner or later f ull- 
range electrostatic reproducers will be on 
the market. Development work, here and 
abroad, is now under way on such devices. 

Recent models are, of course, hi -fi news 
-although their operation is based on 
tried -and -true electronic principles. If you 
take apart an electrostatic speaker, you 
have what is, essentially, an overgrown 
capacitor. One plate of this capacitor is 
stationary and can't move; the other is 
suspended elastically so that it can move. 
Feed an a.c. signal across these two plates 
and the movable one will vibrate, creating 
sound waves. That, in a nutshell, is how 
the electrostatic speaker works. 

But, as in all things electronic, there's 
more to this story than the insides of a 
nutshell. The basic principle of electro- 
static speakers was known years ago, but 
audio engineers chose the electromagnetic 
principle as the big hook on which to hang 
their speaker designs. There were many 
good reasons for such a choice. Among 
September, 1956 

them were: cost of construction and op- 
eration; over -all smoothness of response; 
wide frequency band coverage; output 
level; efficiency. 

Many experts still feel that these advan- 
tages have not been seriously challenged 
by the electrostatic speaker and never will 
be. Others point to the highly rated per- 
formance of electrostatics at the high fre- 
quencies, emphasizing the importance of 
good reproduction in this area for the ulti- 
mate perception of clean overtones that 
characterizes real 

The Moving Plate. In preparation for 
hi -fi -dom's reception of electrostatic speak- 
ers, it's a good idea to understand just 
how these units operate. As stated above, 
the basic action is capacitive, depending on 
the build -up of an electrostatic field be- 
tween two conductive plates. 

When the charges on the two plates are 
of the same polarity (:both plus or both 
negative), the static field (or tension, or 
force) between the two plates tends to 
push them apart. When the charges are 
of opposite polarity (one positive and the 
other negative), the two plates are "at- 
tracted" and the force pulls inward be- 
tween them. Varying the charge -as an 
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Basic action of electrostatic speaker is dia- 
gramed above. Simplified version of push -put 
electrostatic speaker is shown below: in (A), 
no signal is applied; in (B), the applied sig- 
nal of 50 volts creates unbalance between plates 
and diaphragm vibrates, producing sound. 
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Curved surface of Pickering "Iso- 
phase" electrostatic tweeter dis- 
perses highs uniformly into room. 

audio signal voltage can -varies the force 
and creates a "push- pull" effect across the 
two plates. 

To make a loudspeaker of two such 
plates, or panels, three things must be 
done. First, fix one panel so that it can't 
move. Second, suspend the other in an 
elastic mounting so that it can move a 
very short distance with respect to the 
first plate. Finally, feed across the two 
panels a signal voltage that represents 
speech or music (see drawing at left). 

The movable panel will be pushed and 
pulled with respect to the fixed panel with 
a force that is proportional to the signal 
voltage. The resultant vibrations will 
move the surrounding air to create sound. 

This arrangement makes possible a re- 
producer diaphragm that moves as an in- 
tegral unit. The force of any point on the 
surface equals that at every other point, 
thus eliminating "break -up" -long a bug- 
aboo of conventional speakers. Break -up 
occurs when some parts of the speaker 
diaphragm do not move in step with the 
voice coil. 

At middle and high frequencies, for ex- 
ample, the flexible cone of a conventional 
speaker is pushed at one area only, near 
its attachment to the voice coil. Some 
distortion may result. In the better speak- 
ers, this difficulty has been controlled so 
that distortion is fairly low. Well- designed 
horn tweeters reduce it to a minimum. 
But, it appears that the electrostatic 
speaker has no such problem at all. This 
would indicate a high degree of purity in 
the propagation of high frequencies. 

Practical Problems. There were two 
big obstacles that stood in the way of 
electrostatic speakers clearing the high- 
frequency hurdles. One was the spacing 
of the two plates. 

The diaphragm, or moving plate, must 
be very close to the fixed plate for any 
usable electrostatic force to be developed. 
The closer together the two plates, the 
stronger the sound available. But ' the 
plates can't get close enough to touch 
each other during the movement of the 
diaphragm; this would, naturally, short 
out the audio signal and defeat the pur- 
pose of the whole setup. 

In the past, experimenters attempted to 
solve this problem by stretching a thin 
metal foil tightly in front of a plate. An- 
other method was to mount the foil on a 
layer of rubber. Neither method worked 
very well. The foil could not be made 
both lightweight and strong enough to do 
the job. Thus, the spacing problem be- 
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Four panels, at various angles for dispersal 
of highs, characterize the Janszen electrostatic 
tweeter, a push -pull unit handling 1000 cps and up. 

came, effectively, a problem of finding and 
using the right material for the diaphragm. 

The second problem involved a basic law 
of physics: the mechanical force between 
two charges varies inversely as the square 
of the distance between them. For exam- 
ple, if two charges attract each other with 
a certain force when they are one inch 
apart, the same two charges will attract 
each other with only one -fourth that force 
when they are two inches apart. 

This square -law relationship between 
distance and force means that when the 
diaphragm moves well away from the 
fixed plate the resultant force will not be 
in strict proportion to the applied signal 
voltage. Harmonic and intermodulation 
distortion will result; the speaker will not 
be linear in response. 

The "Push -Pull" Speaker. To solve 
the distance -force problem, both Ameri- 
can manufacturers of electrostatic speak- 
ers (Pickering and Janszen) use a push - 
pull system which is said to be completely 
linear (see drawing on page 92). The force 
applied to the diaphragm is proportional 
to the applied signal voltage no matter 
where the diaphragm is at any time dur- 
ing its vibratior.s. 

The push -pull system uses two fixed 
electrodes; the moving diaphragm is sus- 
pended between them. A fixed d.c. voltage 
(the "polarizing" or "bias" voltage) is ap- 
plied to the speaker by means of the 
transformer center -tap, creating an initial 
electrostatic force between the diaphragm 
and each electrode. With no a.c. signal, 
the force is balanced; the diaphragm is 
pulled equally in both directions and so 
stays in the middle. No sound is gen- 
erated. 

When a signal is applied to the trans- 
former, the voltage varies. In effect, the 
polarizing d.c. voltage is "modulated" by 
the a.c. signal. This action pulls the dia- 
phragm first toward one electrode, then 
toward the other. Resultant vibrations 
generate the sound. 

Diaphragm and Suspension. The 
problem of choosing a suitable material for 
the diaphragm is solved in both the Picker - 
September, 1956 

ing and Janszen units by the use of a very 
thin, lightweight, strong plastic which is 
made into an electrode by depositing on it 
a microscopic layer of metal. The suspen- 
sion of the diaphragm, however, is quite 
different in each make. 

In the Pickering speaker (see drawing 
on page 92), the diaphragm is not 
stretched and held at its edges. Instead, 
the "inert diaphragm" method is used, with 
the plastic supported by a number of small 
spring elements across its surface, be- 
tween it and the two outer electrodes. 
This entire "sandwich" (consisting of the 
outer electrodes and the diaphragm) is 
curved in the horizontal plane, which helps 
in the even distribution of highs through- 
out the listening area. In addition, the 
outer electrodes have numerous openings 
to allow both the front and the back 
waves to emerge from the unit. 

Two models of the Pickering speaker 
are currently sold: the larger (2' by 3') is 
designed to cover the frequency range 
from 400 cps up. The smaller (12" by 18 ") 
handles the range from 1000 cps up. Ob- 
viously, the lower the frequency range 
handled by the electrostatic method, the 
larger -and costlier -must be the unit. 

Both units are free -standing and self - 
contained. They can be placed anywhere 
near the woofer and its enclosure. Each 

Examples of single -ended electrostatic tweeters 
are the Arnhold "Isophon" (above) and the Lorenz 
SKL -100. Both units are small, fairly inexpensive, 
and simple to connect. Isophon handles range from 
7000 cycles and up; Lorenz, 5000 cycles and up. 
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OUTER 
ELECTRODES 

PLASTIC DIAPHRAGM 

SPRING ELEMENTS 

Construction of Pickering speaker is shown in 
drawing above; diaphragm is suspended by 
spring elements between outer plates and open- 
ings in plates permit sound to emerge. Below, in 
drawing of panel used in Janszen speaker, dia- 
phragm is stretched across panel; outer elec- 
trodes are formed by special ayers of wire. 

WIRES FOR OUTER 
ELECTRODES 

DIAPHRAGM 

TOP FRONT 

speaker is used with an adapter unit 
which serves as a crossover network, sup- 
plies the polarizing voltage, and matches 
the speaker to the amplifier. The rig can 
be used with any standard hi -fi amplifier. 
A typical hookup is shown in the photo on 
page 89. 

The Janszen speaker (see drawing 
above) consists of a series of four flat 
panels, each about six inches square. The 
plastic diaphragm is stretched across the 
frame of each panel. On each side of the 
diaphragm, in each panel, is a network of 
parallel wires which forms the outer elec- 
trodes of the push -pull circuit. This unit 
is intended to cover the frequency range 
from 1000 cps and up. It is furnished with 
a high -pass filter for crossover, and a po- 
larizing voltage supply. Like the Picker- 
ing, it is free -standing and self- contained. 
(For further information on these units, 
contact Pickering and Co., Inc., Oceanside, 
N. Y., and Janszen Laboratory, Inc., 69 
Harvey St., Cambridge, Mass.) 

Single -Ended Electrostatics. In addi- 
tion to the push -pull speakers, there are a 
few small, single -ended electrostatics such 
92 

as the Isophon (Arnold Ceramics, Inc., 1 
East 57 St., New York, N. Y.), and the 
Lorenz (Kingdom Products, Ltd., 23 Park 
Place, New York 7, N. Y.). 

Designed to handle only the very upper 
range (the Isophon takes off at 7000 cps, 
the Lorenz at 5000 cps), these tweeters 
serve as "top" reproducers in three -way 
systems or as high- frequency aids to wide - 
range cone speakers where relatively high 
crossover points can be used. The distor- 
tion inherent in their single -ended con- 
struction is minimized by permitting the 
diaphragm to move only thousandths of an 
inch, or less. At that, such microscopic 
motion is enough to produce sizable sound 
levels at high frequencies. 

How Do They Sound? Most listeners 
agree that, properly connected and 
matched to suitable woofers, electrostatic 
speakers make excellent mid -range and 
tweeter units. Of course, in the last analy- 
sis every listener must decide for himself. 
Listen, if you can, to "A -B" tests in which 
the highs are played first through a horn 
or cone tweeter and then through an elec- 
trostatic unit. 

Advocates of the electrostatic devices 
urge you to listen for two main things. 
First, the over -all response is said to be 
very smooth with no audible peaks and no 
"break -up." Transient response is claimed 
to be excellent. Intermodulation and har- 
monic distortion have been measured at 
less than 1% at full output. 

Second, the point- source effect, or 
"sound coming from a hole in a box" is 
eliminated. The wide radiating surface 
spreads the sound over a large area so 
that it "just seems to be there." While 
the highs may not come at you with the 
impact of a pile- driver, they are all pres- 
ent and perhaps in a more natural- sound- 
ing way. 

What About Bass? Practical use of 
electrostatic speakers, at least so far, in- 
volves a two -way speaker system in which 
the bass is handled by a cone woofer while 
the mid -range and highs are sounded by 
the electrostatic unit. The crossover point 
depends on the particular electrostatic 
speaker used; some take over at about 500 
cps, others at 1000 cps. In any case, the 
electrostatic reproducer must be fairly 
well balanced with whatever woofer is 
used. Power ratings and relative efficien- 
cies must be watched lest the sound out- 
put is unbalanced in favor of highs or lows. 

One of the big problems faced in devel- 
oping electrostatic speakers for the full 
audio range, including bass, is the spacing 
of the electrodes. As frequency is lowered, 
the diaphragm has to move farther to 
maintain balanced sound output. At 100 

(Continued on page 122) 
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NOW -BUILD IT YOURSELF in a few hours! 

/eCf" mazan e . rain 
COMPUTES, PLAYS GAMES, "REASO-N.S "! 

Here's a wonderful kit that gives 
you a fascinating introduction to 
the logic machines of our modern 
age! The devices you can build test 
intelligence, code and decode, 
count, play Tic -tac -toe, solve prob- 
lems! Converts from binary to deci- 
mal - reasons in syllogisms - com- 
putes! Send for your kit today! 

GENIAL 
You can build 33 different 
machines, including 
Binary Adding Automatic Oil 
Machine Furnace 

Secret Coder Circuit 
& Decoder Machine for a Machine for Space Ship's Arithmetical Airlock 
Carrying Intelligence Comparing Tester Machine 

Reasoning Burglar Alarm 
Machine Puzzle Solvers 

General Com- Adder, 
bination Locks Subtracter, 
Games Reguir Mlultiplier. 
ing Logic Divider 

Some Firms and Institutions 
that have ordered GENIAC: 

Allis-Chalmers Albert Einstein 
Remington Medical 

Rand College 
International Naval Research 
Business Laboratories 
Machines Board of 

Wheeldex Education, 
Mfg. Co. Tecumseh, 

Manuel Mis- Nebraska 
sionary College Marshfield 

Walter V. Clarke Public Schools 
Associates Los Angeles 

Barnard Public Schools 
College Jefferson Union 

Westinghouse High Scheel 
Electric Oklahoma 

Phillips A &M 
Laboratories Kansas State 

General University 
Insurance Co. Duke 
of America University 

Lafayette Coral Gables 
Radio Senior High 

Rohr Aircraft School 
Co. Courtland Jr. 

Southwest High School 
M issouri State Bell Telephone 
College Laboratories 
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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 book- 
let! No soldering required ... no wiring 
beyond your skill! GENIAC Is a genuine 
brain machine -not a toy. The only logic 
machine k_t that not only adds, subtracts, 
etc., but presents the basic ideas of cyber- 
netics, Boolean algebra, symbolic logic, 
automataton, etc. So simple to construct 
that even a twelve- year -old can make a 
machine teat will fascinate people with 
advanced scientific training! 

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 ma- 

ORDER 
GENIAC 
ON OUR 
MONEY 

BAC K 

Guarantee! 

chine. 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 In- 
troduction to computers. (2) "How to 
Construct Electrical Brains At Home"- a 
fully illustrated text book on basic com- 
puter design theory and circuits with 
specific instructions for building circuits. 
131 Wiring Diagram Manual. A special 
booklet with full scale diagrams that you 
can tear out and place oh your work 
bench for easy assembly. (4) Beginners' 
Manual. Starting from scratch, the man- 
ual adds fifteen extra experiments, thor- 
oughly tested using GENIAC components 
to teach the basic symbols of electric cir- 
cuits. (5) Over 400 components and parts. 

So -mail the coupon for your GENIAC 
today! (Teachers: take advantage of 10', 
deduction if ordered for use in institu- 
tions)_ Your money. back if not delighted! 

SCIENCE KITS, Dept. 96 
Oliver Garfield Co., 126 Lexington Ave., New York 16, N. Y. 
Please send me: 

1 GENIAC Electric Brain Construction Kit and Manuals. 
519.95 (East of Mississippi) 
$20.95 (Elsewhere in United States) 
$21.95 (Outside the United States) 

Returnable in seven days for full refund if not satisfied. I enclose 
$ in full payment. 

Name 

Address 

City Zone State 

-I 

,J 
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6ywoee& HEATHIIT 

Circuit 
boards cut 

assembly 
time in half 

1% resistors 
insure 

instrument 
accuracy. 

High 
impedonce 

and high 
sensitivity. 

Attractive 
styling - 

functional 
design. 

SHIPPING WT. 7 LBS. 

MODEL V- 7A 

$Z45ó 

. aiediatefre 424e, eZ`/ 
Every Heathkit comes complete with detailed 
step -by -step instructions and large pictorial 
diagrams that insure successful construction- 
even for the beginner. Enjoy both the satisfac- 
tion and the economy of "building it yourself." 

.e ;u cv uidatICee.al/e uóe 

voltmeter kit 
In addition to measuring AC (rms), DC, and 
resistance, the modern -design V -7A incorporates 
facilities for peak -to -peak measurements. These 
are essential in FM and television servicing. 

AC (rms) and DC voltage ranges are 1.5, 5, 
15, 50, 150, 500, and 1500. Peak -to -peak AC 
voltage ranges are 4, 14, 40, 140, 400, 1400, at 
4,000. Ohmmeter ranges are X1, X10, X100, 
X1000, X10K, X100K, and X 1 megohm. A db 
scale is also provided. Polarity reversing switch 
provided for DC measurements, and zero center 
operation is within range of the front panel 

controls. Employs a 200 microampere meter for indication. Input impedance 
is 11 megohms. 

Etched metal, pre -wired circuit boards insure fast, easy assembly and 
result in reliable operation. Circuit board is 50% thicker for more rugged 
physical construction. 1% precision resistors used for utmost accuracy. 

94 

MODEL M -1 

$1450 
Shpg. WI. 3 lbs. 

redo 
HANDITESTER KIT 
The Model M -1 measures 
AC or DC voltage at 0 -10, 
30, 300, 1000, and 5000 
volts. Measures direct cur- 
rent at 0 -10 ma and 0 -100 
ma. Provides ohmmeter 
ranges of 0 -3000 (30 ohm 
center scale) and 0- 300,000 
ohms (3000 ohms center 
scale). Features a 400 mic- 
roampere meter for sensi- 
tivity of 1000 ohms per 
volt. Handy and portable. 
Will fit in your coat pocket, 
tool box, glove . compart- 
ment, or desk drawer. 

geeelffileee VOM KIT 

20,000 ohms /v. DC and 
5,000 ohms /v. AC sensiti- 
vity. Ranges (AC and DC) 
are 0 -1.5, 5, 50, 150, 500, 
1500, and 5000 v. Direct 
current ranges are 0 -150 
ua, 15 ma, 150 ma, 500 ma, 
and 15 a. Resistance ranges 
provide center -scale read- 
ings of 15, 1500 and 150, 
000 ohms. DB ranges cov- 
er -10 db to ±65 db. 

Features 4M" 50 ua 
meter and 1% precision 
resistors. 

HEATH COMPANY 
A Subsidiary of Doystrom, Inc. 

BENTON HARBOR 5, MICHIGAN 

MODEL MM -1 

$2950 Shpg. Wt. 
e 6 Lbs. 

Aiways say you sow it in- POPULAR ELECTRONICS 
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''ea &e 3" oscilloscope kit 
ETCHED CIRCUIT 

Push -pull vertical and 
horizontal amplifiers. 

Light weight and small 
size for portability. 

Good sensitivity and 
broad frequency 
response. 

MODEL 
OL -1 

Etched metal circuit 
boards for simplified 
assembly. 

Attractive panel and 
case styling. 

$2950 Shpg. Wt. 
14 Lbs. 

This compact little 
oscilloscope is just the 
ticket for use in the ham 
shack or home workshop. Measures only 9M " 

H. x 6V2" W. x 11% " D. Weighs only 11 pounds. 
Employing etched metal circuit boards, the 

Model OL -1 features vertical response with in 
±3 db from 2 cps to 200 kc. Vertical sensitivity 
is 0.25 volts rms per inch, peak -to -peak, and 
sweep generator operates from 20 cps to 100,000 
cps. Provision for direct RF connection to de- 
flection plates. Incorporates many features not 
expected at this price level. The 8 -tube circuit 
features a type 3GP1 cathode ray tube. 

Cathode - 
follower 

output for 
isolation. 

No oscillator 
calibration 

required. 

Covers 160 
kc to 220 mc 

(including 
harmonics). qel:teueee 

signal generator kit 
This signal generator covers 160 kc 
to 110 mc on fundamentals in 5 bands. 
Calibrated harmonics extend its use- 
fulness up to 220 me. The output sig- 

nal is modulated at 400 
cps, and the RF output 
is in excess of 100,000 
microvolts. Output con- 
trolled by both a contin- 
uously variable and a 
fixed step attenuator. 
Audio output may be 

obtained for amplifier testing. 
This is one of the biggest signal 

generator bargains available today. 
The tried and proven Model SG -8 
offers all of the outstanding features 
required for a basic service instrument 
or for use in experimenting in the 
home workshop. High quality com- 
ponents and outstanding performance. 
Easy to build, and no calibration re- 
quired for ordinary use. 

MODEL 
SG-8 

$1950 
Shpg. WI. 

8 Lbs. 

qeeteldee 
grid dip meter kit 
This extremely valuable 
instrument is a convenient 
signal source for determining 
the frequency of other signals 
by the comparison method. 
Range is from 2 mc to 250 
mc. Uses 500 ua meter for 
indication, and is provided 
with a sensitivity control and 
headphone jack. Includes 
prewound coils and rack. For 
hams, experimenters, and 
servicemen. 

!7'eGtdZa ANTENNA 

impedance meter kit 
Used in conjunction with a signal source, 
the Model AM -1 will enable you to 
measure RF impedance. Valuable in line 
matching, adjustment of beam and mobile 

antennas, etc. Will 
double as a phone 
monitor or relative 
field strength indi- 
cator. A 100 micro- 
ampere meter is 
employed. Covers 
the impedance range 
from 0 to 600 ohms. 
An instrument of 
many uses for the 
amateur. Easily 
pays for itself 
through the jobs it 
will perform. 

MODEL GD -1B 

$1950 
Shpg. Wt. 4 Lbs, 

HEATH COMPANY DA STR(OM,R INC . 

BENTON HARBOR 5, MICHIGAN 

September, 1956 

450 Shpg.Wt 
2 Lbs. 
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qQ'.C¿ridet ' 6AÚ6 elec :ran- coupled oscillator. m"..°- { 002 voltage regulator tube for stability. 

V i 
Smooth- acting illuminated dial. 

KIT Easy to build and attractively styled. 

MODEL VF -1 

This variable frequency oscillator 
covers 160- 80- 40 -15 -11 and 10 
meters with three basic oscillator 
frequencies. RF output is better 
than 10 volts average on funda- 

$ 19 50 mentais. Enjoy the convenience 
and flexibility of VFO operation 
at no more than the price of 
crystals. May be powered from 

a socket on the Heathkit Model AT -1 transmitter, or supplied 
with power from most transmitters. 

Features illuminated and pre- calibrated dial scale. Cable and 
plug provided to fit crystal socket of any modern transmitter. 

Shpg. Wt. 7 Lbs. 

Extra features 
include copper - 
plated chassis, 
ceramic coil 
forms, extensive 
shielding, etc. 
High quality 
parts! 

SPECIFICATIONS: 
RF Amplifier Power Input ..25-30 watts 
Output Connection 52 ohms 
Band Coverage 80, 40, 20, 

15, 11, 10 Meters 
Tube Complement: 
5Ú4G Rectifier 
6AG7 Oscillator -Multiplier 
616 Amplifier -Doubler 

Slide -rule dial - 
electrical band - 
spread -ham bands 
marked. 

Slug -tuned coils 
and efficient IF 
transformers for 
good sensitivity 
and selectivity. 

este legit (W amateur transmitter kit 
This CW transmitter is com- 
plete with its own power supply 
and covers 80, 40, 20, 15, 11, and 
10 meters. Incorporates such out- 
standing features as key -click 
filter, line filter, copper pl,.ted 
chassis, pre -wound coils, and 
high quality components. Em- 

ploys a 6AG7 os- 
cillator, 6L6 final 
amplifier. Operat- 
es up to 30 watts 
plate power input. 

MODEL AT -1 

Shpg. Wt. 
15 lbs. 

gleaZr4 /GL e / COMMUNICATIONS ssr TYPE 

Transformer -op- 
erated power sup - 
ply for safety and 
high efficiency. 

Single -knob band - 
switching for 00, 
40, 20, 15, 11 and 
10 meters. 
Plate power input 
25 -30 watts. 

Panel meter moni- 
tors final grid or 
plate current. 
Best dollar -per- 
watt buy on the 
market. 

all band receiver kit 

$2795 MODEL AR -3 
Shpg. Wt. 12 Lbs. 

CABINET: Fabric- covered cabinet available. 
Includes aluminum panel speaker grille. and 
protective rubber feet. Measures 12-1,(4° W. 

6-3/4° H. x 7 -3/4° D. No. 91 -15. Shpg. Wt. 
fi Lbs. 

HEATH COMPANY OFSDAYROM, INC. 

BENTON HARBOR 5, MICHIGAN 
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The Model AR -3 covers from 550 kc to 
30 me on 4 bands. Covers foreign broad- 
cast, radio hams, and other interesting 
short wave signals. 

Features good sensitivity and selec- 
tivity. Separate RF and AF gain 
controls -noise limiter- AGC -VFO, 
headphone jack -5" PM speaker and 
illuminated tuning dial. 

SPECIFICATIONS: 
Frequency Range ..550 kc to 30 me on four 

bands 
Tube Complement..1 -12BE6 oscillator and 

mixer 
1 -12BA6 IF amplifier 

1 -12AV6 second detec- 
tor, AVC, first audio 
amplifier and reflex 
BFO 

1 -12A6 beam power 
output 

1 -5Y3 full wave rectifier 

Always say you saw it in- POPULAR ELECTRONIC', 
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HEATHKIT ECONOMY 7 -WATT 
HIGH FIDELITY 

MODEL A -7D 
$1695 Shpg. Wt. 

amplifier 
kit 
This is a 7 -watt 
high fidelity am- 
plifier that will 
produce more than 
adequate output 

for normal home installations. Its frequency 
characteristics are -I- 1'r2 db from 20 to 
20,000 cps. Output transformer is tapped 
to match speakers of 4, 8, or 16 ohms. 
Separate bass and treble tone controls 
provided. Features potted transformers, 
push -pull output, and detailed construc- 
tion manual for easy assembly. 
MODEL A -7E: Provides a preamplifier stage with 
two switch -selected inputs and RIAA compen- 
sation for low -level cartridges. Preamplifier 
built on same chassis as main amplifier. Model 
A -7E. Shipping weight 10 lbs. $18.50. 

free 52 -Page 1956 Catalog 
Describes more than 65 interest- 
ing "build -it- yourself" projects. 
Amateur equipment, hi fi ampli- 
fiers, and the complete Heathkit 
line of test instruments. Get 
yours today! 

HEATHKIT BROADCAST BAND 

receiver 
kit MODEL 

BR -2 

Shpg. Wt. $1750 Less Cabinet 
10 Lbs. 

You can build this table model radio and 
learn about radio circuit and parts during 
assembly. Complete instructions simplify con- 
struction, even for the beginner. Covers 550 
to 1600 kc and features miniature tubes, 5M" 
PM speaker, and built -in antenna. 
CABINET: Fabric -covered plywood cabinet as 
shown. Parts #91-9, shipping wt. 5 lbs. $4.50 

HEATHKIT HIGH FIDELITY 

fm tuner kit 
Tunes from 88 to 108 megacycles and 
features sensitivity and selectivity 
not expected at this price level. Cab - 

MODEL FM -3 inet supplied with the kit. Built -in 
power supply and a stage of audio 
to insure adequate output. Easy to 
build from step -by -step instructions 
and large pictorial diagrams. 

$2450 
Shpg. Wt. 

7 Lbs. 

MAIL TO HEATH COMPANY 

QUANTITY 

A Subsidiary of Daystrom, Inc. BENTON HARBOR 5, MICH. 

ITEM 

PLEASE PRINT 

MODEL NO. 

SHIP VIA 
Parcel Post 

Express 

Freight 

Best Way 

PRICE 

Enclosed find ( ) check ( ) money order for 
Please ship C.O.D. ( ) postage enclosed for pounds. 

On Express orders do not include transportation charges - 
they will be collected by the express agency at time of delivery. 

ON PARCEL POST ORDERS ORDERS FROM CANADA and APO'S 
insure postage for weight shown. must include full remittance. 
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TOOLS 
d 

GanDGéTS 
REMOTE CONTROL FOR YOUR SET 

You can turn your present TV, radio or 
hi -fi into a remote control set in a few sec- 
onds by connecting the "Remote LAZY - 
TROL" to it. This is said to be the only 
remote -controller with: (1) on -off switch, 
(2) volume controller, and (3) earphone 
plug -in. The "LAZY -TROL" can be used 

with speaker 
together. 

Whenever the music is too loud or too 
soft, you can adjust it without moving out 
of your easy chair. Or if you want to 
listen to only part of the program, you can 
turn it on or off at will. It's all done with 
one knob. List price, $9.95, with 20 feet 
of wiring. (Televex, Inc., Kew Gardens 15, 
N. Y.) 

VERSATILE HACKSAW 
Depth of cut is unlimited with the "Ley - 

tool" hacksaw, since the entire frame re- 
mains on the operator's side of the mate- 
rial, and inside cuts are also possible. Once 
the saw cut is blade deep, the nose of the 
spring -loaded blade support rests against 
the material being sawed, and only the 
blade moves back and forth through the 

only, earphones only, or both 

cut. The molded finger rest stays directly 
above the portion of the blade doing the 
cutting. 

Made of die -cast aluminum and English 
steel, the "Leytool" saw will take either 
10" or 12" standard hacksaw blades. It 
98 

weighs a little over 11/2 pounds, and meas- 
ures only 5" x 16" x 1)/2". A pistol grip han- 
dle gives the operator complete control. 
Price, $7.95. (Hallbee Products Company, 
142 Mill St., Parma, Mich.) 

HOME FIRE ALARM 
Fires which break out in any part of the 

home -from basement to attic -can be de- 
tected and reported by the "Lert -A- Larm." 
This extended protection is made possible 

by running a thin wire (non -electrical), 
interspersed with fusible links, back and 
forth over the areas to be protected. A 
temperature of 158° anywhere along the 
wire will cause one of the links to melt, 
setting off the alarm in the living quarters. 

Not dependent upon household current, 
"Lert -A -Larm" is powered by self -con- 
tained batteries. It can be installed by the 
home -owner using only simple tools. Model 
A, with 100 feet of wire and 12 fusible 
links, is $12.95 postpaid. (Time Products 
Co., 1350 N. Jackson, Milwaukee 2, Wis.) 

NEW LIMBS FOR CRIPPLED TABLES 
Metal folding legs make replacing wob- 

bly "fixed" table -legs, or assembling new 
tables, an inexpensive and simple task. 
Any table top may be used which is made 
of plywood, pressed wood or other suitable 

material. The only tool necessary to do 
the job is a screwdriver. Constructed of 1" 
heavy -gauge steel tubing and equipped 
with double- action safety locks, these legs 
can support 1500 pounds. 

There are also heavy -duty "fixed" legs 
for tables which will safely support 5000 
pounds (shown in photo). A 2" adjustment 
in height is possible, enabling you to level 
the table easily if floor is uneven. (ABC 
Metal Products Company, 115 West 30th 
St., Dept. 25, New York 1, N. Y.) 

POPULAR ELECTRONICS 
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You Can Train at Home for Good Pay Jobs in 

RADIO-TELEVISION 
Fast Growing Industry Offers Good Pay, Security, Bright Future 

Training PLUS OPPORTUNITY is the 
ideal combination for success. Today's 
OPPORTUNITY field is Radio -Tele- 
vision. Over 125 million home Radios AO 
plus 30 million gets in cars and 40, 000,000 
Television sets mean big money, oppor- 
tunity for trained Radio -Television 
Technicians. More than 4,000 Radio 
and TV Broadcasting stations offer 
interesting and important positions for 

1.E.SMITH technicians, operators. Color Television, 
portable TV se s, Hi -Fi, other develop- Founder 
ments assure future growth. 

Since 1914 -for more than 40 years- N.R.I. has 
been training ambitious men at home in spare time 
for Radio -TV. Thousands cf successful graduates say 
N.R.I.'s 50 -50 training method is a fast, easy, effec- 
tive way to higher earnings, desirable jobs. Planned 
experiments and practice bring basic principles, 
techniques to life right in your own home. Find out 
what dependable training can do for you. 

You Learn by Doing -Get Practical 

A 

Add to Your Income Starting Soon Experience with Kits N.R.I. Sends 

Make S10-S15 a Week Extra 

Fixing Sets inYour SpareTime 
Soon after enrolling, many N.R.I. stu- 
dents start earning extra money fixing 
neighbors' radio sets. Many earn enough 
extra to pay entire cost of course and pro - 
tide capital to start their own full time 
Radio -TV business after getting N.R.I. 
Diploma. Mail Postage Free postcard for 
Sample Lesson. See how practical it is to 
Darn at home. Get 64 -Page Catalog, too. 
See equipment you get, opportunities in 
this growing field. Prices of N.R.I. 
Courses ere low, terms easy. 

Find Oat What Oldest and Largest Home 

Study Radio- Television School Offers You tc See Other Side tc 
CUT OUT AND MAIL CARD NOW - 

Nothing takes the place of practical experience. As 
part of N.R.I. Servicing Course you build AC -DC 
Radio Receiver and Vacuum Tube 
Voltmeter shown below. U tiem tc 
make tests, conduct experimerts, get 
practical experience. All t qu.pment 
yours to keep. 

N.R.I. TRAINED THESE MEN 

J 
'Shanks N.R.I. for Good Start 
-"Right now I am doing spar, 
time repairs on Radios and Tele- 
vision- Intend to go into full time 
servicing." C. HIGGINS, Wal- 
tham, Mass. 

Engineer with Station V. 111'E -"I operated a successful Radio 
repair shop. Then I got a job with 
WPAQ and row I am an engineer 
for R HPE." VAN W. WORK- 
MAN,. High Point, N. C. 

Quit Job to Start own Bue.iness -"I decided to quit my job and 
do TV work full time. I love my 
work and am doing all right finan- 
cially." W. F. KLINE, Cincin- 
nati, Ohio. 

V.B.I. Course Started lije. R ay 
up -"I was a cab driver ee.rning 
f35 a week. Then I enrollet with 
N.R.I. Now I am a tester with 
TV maker." J. H. SHEPHERD. 
Bloomington, Indiana. 

SAMPLE LESSON 
AND CATALOG 

BOTH FREE 

NO STAMP NEEDED! 

WE PAY POSTAGE 

This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio -Television at home. You'll also receive 
64 -Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. D4 
Washington 9, D. C. 

Please mail me the FREE sample lesson and 54 -Page 
Catalog. (No Salesman will call.) 

Name Age 

Address 

City Zone State 
Approved Member, National Home Study Council 
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Practice Servicing- Communications with Kits of Parts N.R.I. Sends 
YOU BUILD AC -DC 
Superhet Receiver 
N.R.I. Servicing ('nurse includes 
all needed parts. Get actual serv- 
icing experience practicing with 
this modern 
receiver. 

YOU BUILD 
Broadcasting Transmitter 
As part of N.R.I. Communica- 
tions ('ourse you build this low 
power Transmitter, learn com- 
mercial broadcasting operators' 
methods, procedures. 

UILD Signal Generator 
You build this Signal Genera- 
tor. Learn how to compensate 
high frequency amplifiers, prac- 
tice aligning typical I. F. am- 
plifiers in 
receiver 
circuits. 

YOU BUILD Vacuum Tube 
Voltmeter tt., i, 
experiments; earn extra 
cash fixing neighbors' 
seta; bring to life 
theory you learn 
from N.R.I.'s easy - 
to-understand texts. 

Ito conduct 

Radio- Television Can Give You 
a Good Job with a Future 

N.R.I. Graduates do Important Work - Get Important Pay 

Chief Engineer 
with Slat' 

"1 am Chief Engineer 
Of Station EGCI'. 
have my own spare 
t ime business servicing 
two -way communica- 
tions systems." R. 
RA RN ETT, Bismarck, 
N. D. 

Paid for Ilan Ih,n Radio - 
Instr nI. I lia.iness 

"1 am doing very well "p, an appli- 
in spare time Tv and 

\ 
ate with our 

Radio. Sometimes Radio and 'l'v srrvic- 
have three TV jobs ing. During my Army 
waiting. Paid for in- service, N.R.I. train - 

struments out of earn- ing helped me." W. M. 
ings. "G. F.SEAMAN, WEII)NER. Fairfax, 
New York, N. Y. S. D. 

'113I See Other Side ` E 

Here is a line of work that people respect -a vocation 
where you can advance, win a place for yourself earn 
good pay and gain much personal satisfaction. And you 
can learn at home in your spare time. Smart fellows 
everywhere are using their spare time to develop new 
knowledge. new skills. They know it is the trained 
man who gets ahead. gets the better job. drives the 
better car, is respected for what he knows and can do. 

Be a Skilled Technician 
The technical man is lurked up to. He should he. He 
does important work, gets good pay for it. Radio - 
Television offers that kind of work. There are more 
than 40 million Televisions, 150 million home and auto 
Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained :n 
Radio -Television Servicing or Broadcasting. Micro - 
Wave Relay. Aviation and Police Radio. Two -Way 
Communications for buses, taxis, trucks, etc. are e(- 
panding making more jobs, greater opportunity. 

Tested Way To Better Pay 
N.R.I. Training is practical, thorough. You get the 
benefit of N.R.I.'s 40 years experience training men 
for success in Radio- Television. N.R.I. training is 
backed by the record and reputation of the OLDEST 
and LARGEST home study Radio -TV school. Most 

successful N.R.f. men start without any 
knowledge of Radio, many without a high 
school education. Find out what Radio - 
Television training can mean to you. Make 
a decisive move today toward becoming 
one of that select group -a Radio -TV 
Technician. Send for Actual Lesson and 
64 -Page Catalog, both FREE. NATIONAL 
RADIO INSTITUTE, Dept. D4, Washington, D C. 

FIRST CLASS 
Permit No. 20 -R 

ISec. 34.9, P. L. & R.) 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts., N. W. 

Washington 9, D. C. 

SAMPLE LESSON 
and CATALOG 

Both FREE 
Cut out and mail 
Postage Free Card 
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TECHNIQUES 

LINE CORD HOLDERS 
The next time you visit your local hard- 

ware store, pick up a handful of clothes- 
line cleats. They are quite inexpensive, 
and you'll find that a pair, bolted together, 
makes an excellent and durable holder for 
extension cords, spare line cords, mike ca- 

bles, speaker line, or any of the other 
types of cable or wire you're likely to have 
around your electronics workshop. 

When you use the holder for an exten- 
sion line cord, unwind only the amount of 
cord needed, and you'll have a neater - 
and safer -installation. Remember that a 
loose cord can trip someone! -L. E. G. 

JOINING FINE WIRE 
Often the experimenter is faced with the 

problem of joining two ends of fine "hair" 
wire, such as may be found in a.c. meter 
coils, solenoids, etc. To solve this problem 
quickly and effortlessly, simply twist the 
two ends to be joined into a pigtail splice. 
Then dip the splice into a small quantity of 
lighter fluid, and apply a flame. The result- 
ing heat will cause the ends of the fine 
wires to melt and fuse together into a small 
ball of copper. This forms, in effect, a per- 
manently welded connection. -R. L. K. 

COVERING CABINET SCRATCHES 
It is almost impossible to avoid scratches 

on radio, TV and hi -fi cabinets when the 
units are being repaired. A quick way to 
cover up such scratches is to rub in a little 
brown soldering paste and then rub off the 
excess. A more professional procedure is 

September, 1956 

to use a gadget such as the General Ce- 
ment "Scratch Stik," which consists of a 
felt wick fed by a reservoir of stain. There 
are also penetrating dye stains available in 
small bottles at radio parts houses for the 
same purpose. -E. F. C. 

SIMPLE BURR REMOVER 
A tool that will remove burrs in a jiffy 

from around small holes, drilled in a chas- 
sis or any other metal part, can be made 
quickly and easily from a screwdriver -as 
shown in the sketch. The two sides at the 
tip of the blade are ground away, as shown 

by the dotted lines, to form a flat, pointed 
instrument. 

The end of the screwdriver can then be 
inserted into the drilled hole and rotated 
once or twice to cut away the burr. An 
angle of about 90° for the point gives ex- 
cellent results. Use a good quality, tool - 
steel screwdriver, and grind slowly and 
carefully to avoid heating the blade and 
drawing its temper. -- F. H. T. 

COLORS IDENTIFY SOCKET DRIVERS 
Different colors or shades of paint help 

in identifying various sizes of socket 
drivers quickly and easily. Simply dip or 
paint each of the handles of the different - 
size wrenches a different color. If a 
base is used, the same code may be ap- 
plied to it as an aid in returning each 

driver to its proper place. This system 
may be readily adapted to other types and 
sets of tools as a time saver. -C. A. P. 

KEEP FILTERS AT HAND 
To aid in running down defective filter 

capacitors which cause hum in radios, am- 
plifiers, tape recorders, etc., keep a test 
capacitor handy. The test unit may be au 
8- or 10 -i fd. electrolytic capacitor having 
a working voltage rating of 350 volts d.c. 
or better, with insulated alligator clips on 
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Willing to pay 
cash for Early 

Phonographs 
with outside 

horns 

WANT Coronet (illustrated), Double Bell Won- 
der, Victor Types A, D, and O, Monarch Special, 
and Improved Monarch. Also Edison Idelia, Ex- 

celsior, and Treadle Phonographs. Want early 
Bell -Teinter, American Gramophones, Multlphone, 
Multinola, Scott Magazine Phonograph, Peerless, 
Sovereign, Wizard Phonograph, Regina Hexa- 
phone, and Graphophones. Also catalogues or 
old literature on phonos made prior to 1906. 

Want unusual machines and coin -in -slot cylinder 
phonographs. 

A few duplicate Edisons and graphophones 
are now available for sale or trade. 

Send clear snapshot and full information to 
Box 50 

POPULAR ELECTRONICS 
366 Madison Ave., New York 17, N. Y. 

RADIO CONTROL Headquarters 
For model airplanes, boats, cars, etc. FREE CATALOG "P." No operator's license required. FREE -SEND FOR FCC FORM SOS Garage Door Radio Control Transmitters 6 Receivers Kits Available. 
Most POWERFUL 5 Watt TRANSMITTER- LOWEST PRICE. 
Famous 2 Tube MAC II circuit, with GYRO MAGIC TUN- 
ING INDICATOR. Completely Tested, includes: 91/2 ft. 
sect. Antenna. Remote "Clicker," Keying Switch Meter, Beautiful Cabinet 12x7x6. MODEL X3 $24.95 
MODEL X1 w. 2V Storage btry. charger, Vibr. pack $39.95 2" METERS, 150 MieroA, $3.95; 500 MieroA, $3.95 R/C TRANSMITTER & RECEIVER KIT: 271/4 Mc, 5 Watt 
2 -Tube Simple Transmitter 6 Supersens. 2 -Tube Simple Receiver -Part incl. Drilled Bases Wound Coil, to au Res Cond., SIGMA Relay, instruc. Only 
SIGMA 4F RELAY: 8,000 ohm, $3.85; 6 Reed Relay 14.95 
2.6V Battery Charger Kit $4.95; wired .......... 6.95 R.0 BOOKS: Model Control $1; Radio Control SI; Handbook.$ 2.25 
CRYSTALS: 27.255 Mc. Petersen 29A $3.95¡ HOLDER .15 
STROBOSCOPE Freezes" or Slows Down Motion of Ma- 

chinery w. High -Speed Electronic Flash 
1021 Tube Complete ready -to- operate, 110V AC........... 18.95 
RELAY CONTROL UNIT Si gl na Relayi(lt /a Ma ?Thermal 
Bimetal Strip, Heating Element, Hi Z Audio Choke, Mini Alnico 
V Magnet, Neon Lamp, Resistors, Capacitors only .99 
TUBES: XFG1, RK61. 3A4, 3A5, 1804, 684- TRANSISTORS .99 Storage BATTERIES: Mini- 6V, NT6 $2.45; 2 Volts 27A. Hour 2.75 
Diehl PM MIDGET MOTOR, 27 VDC 10,000 RPM, 2 "01 "01 ".. 1.95 
Sens. Sigma RELAYS 10K ohm 2 Ma DC or 110V AC 

SPOT 95c; SPST .85 

its leads. Simply clip the test capacitor 
across those in the set, maintaining the 
same polarity, and note whether the hum 
decreases. 

This procedure will not work with short- 
ed or nearly shorted filter capacitors, in 
which case it is first necessary to discon- 
nect one side of the suspected filter. Short- 
ed or badly leaking units are generally in- 
dicated by overheated rectifier tubes or 
power transformers. Don't forget to short 
out any filter capacitor momentarily be- 
fore wiring or unwiring it, as even a weak 
one may retain enough charge to cause a 
shock or damage to test equipment. And 
remember -this precaution also applies to 
your test capacitor. -E. F'. C. 

IMPROVISED CONTINUITY CHECKER 
An improvised continuity checker may 

be constructed from a flashlight bulb, a 
piece of fairly stiff bare wire, tape and a 
flashlight battery. Wrap the wire around 
the base of the bulb and, while holding the 
bottom contact of the bulb against the top 
contact of the battery, bend the wire and 
bring it down along the sides of the bat- 

GYRO ELECTRONICS 3N25- 
Y. ANAN.S .. 

GET INTO ELECTRONICS 
You can enter this uncrowded, interesting field. Defense expan- 
sion, new developments demand trained specialists. Study all 
phases of radio & electronics theory and practice: TV; FM; 
roadcasting; servicing; aviation, marine, police radio. Prepare 
for good pay, 18 -month course. Graduates In demand by major 
companies. lx. S. or equivalent required. Begin January, March. 

.June, September, Campus life. write for Catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. PE Valparaiso. Indiana 
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tery, taping it in place. Make sure the 
bulb is pressed tightly against the top bat- 
tery contact. 

To use this simple tester, touch the end 
of the wire and the base of the battery to 
the wires of the appliance to be tested. If 
the bulb lights, continuity is present; if it 
does not, there is no continuity. The tester 
is suitable only for dead circuits of low 
resistance. -C. A. P. 

ALIGNING DECAL LETTERING 
Lining up decal lettering on a panel or 

chassis is easy when you use a length of 
thread and a couple of pieces of Scotch 
tape to hold the lettering in place. Lo- 
cate the thread where you want the top or 
bottom of the letters to appear, draw it 
taut, and then align the decals with it as 
you put them on. Use black thread on an 

Always say you saw it in- POPULAR ELECTRONICS 
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BRAND NEW PICTURE TUBES 

RCA Licensed 
One Year Unconditional 
Guarantee. Type Price 

Type $11.90 178P4 $20 63 

121-P4 514.38 19ÁP4 24 81 
12LP4 14.38 21ÁP4 28.79 
16804 16.38 21EP4 28 79 

16RP4 19.38 24AP4 42.50 
161.04 19.38 

F.O.B. 
picture Harrison 

h N. 
J. 

W CNN1L eceP DAR p bo'+tter on 

IND NTe añ ¿tonda. Use 

Both UHF m° t ou 
door $3,99 each 

t ;on ;; sue 
.29 ,,st Prìee 

s9.9 QVR 

Lots of 3 PRICE 
US 

BOX 

pgEE BONUS Order 

Ydith EreVY r$ tube 

10 
PC 

A Çlted 

r: '.bt n k" 
Asso 

e2 

10 Asaor 
Ca 682607 

teb¢ 

6AÚ6 tub¢ 
i6CB6 ... :: 

witnFREE CLOCK RADIO Within 30 Days Wakemaster 2 Purchase 
radio 

with famous Sessions clock lock c wakes up to music or movement 
for $17.95. In ivtryf 

rust. MAJOR BRAND 
FREE GIFT Worth $5 toward CERTIFICATE* 

our merchandise don the Pue 
orders of with any der fu $50 or 

a more will be 
sent 

Fee Gift Certificate cannot be 
more. 

err,more used to less 
s $55 0 

We guarantee to replace tubes labeled MAJOR BRAND forever Each tube 
Individually Boxed and Guarantees For Life Over A Half Million Tubes 
Always In Stock Immediate Shipment Free Postage On All Orders With 
Full Remittance. 

HERE'S HOW LIFETIME GUARANTEED TUBES 

SAVE YOU MONEY 
There are fewer "call backs" There are no "out of date" tubes "Peak 

Performance" testing in 
o 
ur fully equipped Testing Department before ship- 

ment guarantees quality. 
024 .43 
1A4P .33 
IA7GT .43 
IB3GT .65 
1C5GT .41 
1D5GP .43 
1E7GT .41 
10607 .41 
1H4G .43 
IH5GT .47 
1J6GT .47 
11.4 .45 
11.6 .55 
1LA4 .57 
1LA6 .47 
11.64 .57 
1LC5 .49 
1 LC6 .47 
11.05 .57 
1LE3 .57 
1LG5 .57 
1LH4 .64 
1LN5 .47 
1N5GT .50 
1R5 .50 
155 .42 
1T4 .50 
1U4 .47 
IUS .42 
1V2 .65 
1X2 .61 
2A3 .55 
265 .57 
2A7 .55 
3A4 .SI 
3A5 .50 
3ALS .45 
3AU6 .46 
3BC5 .54 
3BN6 .70 
3CB6 .52 
3Q4 .46 
3Q5GT .57 
354 .47 
3V4 .47 
4627 .95 

5807 .89 
5AW4 .75 
5J6 .63 
5T4 .69 
5Ú4G .43 
SUB .74 
5V4G .59 
573 .31 
5Y40 .36 
523 .41 
667 .57 
668 .5 
6684 .43 
6AC7 .67 
6ÁF4 .79 
6AG5 .50 
6AC7 .69 
6AH6 .69 
6ÁJ5 .70 
6A85 .54 
661.5 .39 
66135 .46 
GARS .46 
6655 .48 
6656 1.70 
6A57G 2.19 
6676 .39 
6604GT .65 
6AUSGT .59 
6AU6 .42 
6AV5GT .65 
6AV6 .39 
6AX4GT .60 
6AX5GT .57 
684G .52 
6B8 .69 
6866 .47 
6867 .58 
6BC5 .47 
68C7 .80 
613E6 .45 
6BF5 .40 
6BF6 .50 
6006G 1.15 
68X6 .50 
6816 .47 

6885 .68 
6BK7 .76 
66L7GT .75 
6BN6 .58 
6BQ6GT .78 
6807 .78 
6BY5G .58 
60Z7 .88 
6C4 .37 
6C5 .35 
6CB6 .49 
6CD6G 1.15 
606 .48 
6E5 .44 
6F5 .37 
6F6 .38 
606 .40 
6H6 .38 
6J4 1.79 
6J5 .39 
6.16 .47 
6J7 .43 
6JBG .85 
6K6GT .37 
61(7 .39 
6158 .65 
61.6 .68 
61.7 .42 
6N7 .60 
607 .40 
654 .40 
6567 .45 
6SC7 .48 
6507 .41 
6SH7 .43 
65J7 .43 
651(7 .4S 
65L7GT .55 
65N7GT .55 
65.37 .39 
6587 .42 
6557 .41 
6T4 .95 
678 .68 
6U8 .7S 
6V3 .80 

WE PAY ALL POSTAGE on rders 
shipped in USA. Territories and APO's. 
Send only purchase price of merchan- 
dise. Please include approximate post- 
age on foreign shipments. All orders 
subject to prior sale. Add 250 han- 
dling on orders under $5.00. Quantity 
users write for special discount. 

6V6GT .46 
GW4GT .39 
6W6GT .53 
6X4 .34 
6X5 .34 
6X8 .73 
6760 .55 
7A4 .45 
7AS .53 
766 .45 
7A7 .43 
768 .45 
785 .39 
7B6 .42 
787 .41 
788 .45 
7C4 .39 
7C5 .42 
7C6 .43 
7C7 .45 
7E5 .45 
7E6 .55 
7E7 .70 
7F7 .59 
7F8 .70 
707 .75 
7X7 .50 
737 .75 
71(7 .75 
71-7 .75 
7X7 .50 
12676 .37 
12677 .66 
12627 .63 
12AU6 .41 
12AU7 .53 
12ÁV6 .35 
12ÁV7 .67 
126X407.65 
126X7 .58 
1284 .68 
12666 .46 
12806 .48 
128E6 .46 
12BH7 .60 
12877 .65 

12027 .61 
12CU6 .95 
12567 .45 
125.17 .45 
1251(7 .45 
125N7GT .56 
125Q7 .37 
125R7 .45 
12V6GT .45 
12X4 .37 
14A7 .42 
1466 .38 
1407 .50 
19BG6G 1.15 
19T8 .65 
24A .39 
25AV5GT .78 
25006GT.70 
25L6GT .47 
24W4GT .43 
2525 .37 
25Z6 .37 
27 .25 
35A5 .46 
3565 .50 
35C5 .50 
35L6GT .47 
35W4 .34 
3574 .34 
3523 .39 
352507 .34 
37 .29 
SOAS .46 
SOBS .50 
SOCS .50 
5OL6GT .43 
75 .42 
76 .42 
77 .38 
78 .38 
80 .34 
84,624 .44 
117 L7GT 

1.0, 
117N7GT 

1.09 
117P7GT 

1.09 
11723 

Z6GT .63 

Write For FREE Tube List -Order Blank 
-and FREE 
want 7-0-1.1 On Ou¢ 

Tube 
Our Mailing 

n. 
Iling CWe 

SPECIAL SURPRISE 
Mention where you saw our ad and we 
will send you FREE three 65N7GT's 
with any order of $10.00 or more. 

MAJOR BRAND 
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Designed and 
manufactured by the orig- 
inator of the KLIPSCHORN 
speaker system, the SHORT- 
HORN is second only to the 
Klipschorn system in per- 
formance. Using coordi- 
nated acoustic elements, 
including filters, it offers 
exceptionally smooth re- 
sponse, free from distor- 
tion. Back loading horn 
extends bass range without 

KLIPSCH 

corner horn 
speaker system 

unfinished chassis, white on painted panels 
and other dark -colored objects. 

Curved lettering may be made by cut- 
ting the words into individual letters and 
then putting them on in alignment with a 
length of small- diameter wire bent to the 
desired shape and held in place with a 
couple (or more) pieces of Scotch tape. 
Cut the wire longer than the length of the 
lettering and put the tape where no letters 
are to appear. -F. H. T. 

SCREWDRIVER STARTS SMALL NUTS 
Small nuts in hard -to -reach places can 

be started quite readily by using a grip- 
per -type screwdriver. As shown in the pho- 

resonance. 

Available in kit form, with or without 
drive system. Prices from $39 for the do -it- 
yourself horn kit to $216 for assembled horn 
with KLIPSCH ORTHO 3 -way drive system 
installed. Write for literature. 

KLIPSCH & ASSOCIATES 
HOPE. ARKANSAS 

F.C. C. LICENSE 
QUICKLY! 

Correspondence or Residence Preparation 
for FCC Examinations. Results Guaranteed. 

Our specialty is preparing you to pass FCC 
license examinations. Beginners get 2nd clues 
license in 8 weeks, 1st class in 4 additional weeks. 
Students with background often i n ish more rapidly. 

Write For Free Booklet 

GRANTHAM School of Electronics 
Desk 3A Desk 3A 
1505 N. Western Ave. 821 19th St. N. W. 
Hollywood 27, Calif. Washington, D. C. 

GARAGE DOOR 
OPENER Actuator 

Mechanism 24.50 
EASY TO INSTALL, SAFE, RELIABLE 

WRITE for interesting free information ... TODAY 
P. E. HAWKINS CO. 

631 PROSPECT KANSAS CITY 24, MO. 

ENGINEERING 

DEGREE IN 

27 MONTHS 

B. S. DEGREE, Aeronautical. (hem 
teal, Civil, Electrical. Mechanical 
and Electronic Engineering i'Ig line. 
Radio and TV). Drafting. One -year. 
G.I. Government approved. Low 
rate. Earn board. Large industrial 
center. Students from 48 states, 21 
countries. Demand for graduates. 
Enter September, December. March, 
June. Write today for catalog. 
2396 E. Washington Boulevard, 

Fort Wayne 2, Indiana. 
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INDIANA TECHNICAL COLLEGE 

to, such a screwdriver is fitted with two 
small metal springs at the end of its blade. 
Although primarily designed for grabbing 
small screws, this tool works very nicely 
on nuts. -C. A. P. 

METAL SPACERS 
When constructing electronic equipment, 

there is often a need for a metal spacer of 
the right size. To assure an adequate sup- 
ply, buy an assortment of brass telescopic 
tubing at the nearest model and hobby 
shop, and make your own. This tubing is 
usually sold in one -foot lengths. The cost 
depends on the diameter and will range 
from 15 to 30 cents per length. 

To make the spacer, simply select the 
correct -size tubing for the screw being 
used, cut to the proper length with a hack- 
saw, and dress the ends with a file. A 
thick -walled spacer can be made by adding 
the next two or three larger sizes before 
cutting. 

The following table lists the size of tub- 
ing required for each of the most- often- 
used machine screws: 

Screw Size Tubing Size 
2 -56 1 /8" OD x .014" wall 
4 -36 or 4 -40 %_" OD x .014" wall 
6 -32 ; 16" OD x .014" wall 
8 -32 7./12" OD x .014" wall 

10 -24 or 10 -32 7/32" OD x .014" wall 
12 -24 4" OD x .014" wall 
1/4 -20 ?3," OD x 0.14" wall 

-J. E. P. 
Always say you saw it in- POPULAR ELECTRONICS 
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1a1Çoqett Bilqi Ya Rap& 1/a la ea I 
4 TRANSISTOR SUPERHET POCKET RADIO KIT WITH BUILT -IN ANTENNA 

POCKET SIZE 13/8" x 21 /2" x 33/4" REQUIRES NO EXTERNAL ANTENNA OR GROUND 

A POWER PACKED RECEIVER WITH 2 I.F. STAGES AND 2 R:. COUPLED AUDIO STAGES 

COMPLETE PARTS. 
INCLUDING. TRANSISTORS 

The exceptional sensitivity character- 
izing this receiver, making external an- 
tenna and ground unnecessary, stems 
from the use of the new Poly -Vari -Con 
miniature variable condenser and prop- 
erly matched loop, oscillator coil and 
I.F.'s, This circuit performs amazingly 
over the entire broadcast band. The four 
transistors (2 high frequency and 2 
audio types) plus a germanium diode 
provide a miniature earpiece with power 
to spare. Truly miniaturized, the entire 
set can be mounted on a bakelite board 
21/2" x 38/4" as illustrated, and can be 
mounted in an inexpensive plastic box. 

FM -AM TUNER KIT 

_- 
32.50 

Basic FM -AM Tuner 
having outstanding 
specifications and de- 
livering astonishing 
performance - all at 
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, a function control for AM, 
FM, PHONO, TV and a tuning /AFC defeat control. Features Arm - 
stronf FM circuit with limiter and Foster- Seeley discriminator. 
Simplified tuning with slide -rule dial. and flywheel counter- 
weighted mechanism, high impedance phono input and high 
impedance radio output. 

SPECIFICATIONS 
FREQUENCY RANGE: FM 88- 108MC, AM, 530 -1650 KC. AN 
TENNA INPUT: FM, 300 ohms, AM Ferrite loopatick and high 
impedance external antenna. DISTORTION: Less than 1 % at 
rated output. FREQUENCY RESPONSE: FM, + 5 db 20 to 
20,000 cps, AM ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 
UV for 30 db quieting, AM, Loop sensitivity 80 UV /meter. 
SELECTIVITY: FM, 200 KC bandwidth, 6 db down; 375 KC FM 
discriminator peak to peak separation, AM, 8 KC bandwith, 6 db 
down. IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db 
below 100%. modulation: TUBE COMPLEMENT: 2- 12AT7, 
1 -6BE3, 1 -BA6, 2 -6AU6, 1 -6AL5 plus selenium rectifier. SIZE: 
51/4" high x 93 /e" wide x 91/2" deep (excluding knobs). CON- 
SUMPTION: 30 watts. For 110 -120V 60 cycles AC. Attractive 
etched copper -plated and lacquered finish. Less metal case. 
Shpg. wt., 9 lbs. 
KT -100 NET 32.50 
ML-100... Metal cage for above, Shpg. wt., 3 lbs. __ 5.00 

COMPLETE LIST OF PARTS 
LESS. EARPHONES AND CASE 

We supply all the basic electronic com- 
ponents including 3" x 38/4" undrilled 
mounting board and leave cabinet size 
and layout, to your ingenuity. Four G.E. 
transistors, (1- 2N136, 1- 2N135, 2- 
2N107) are included as well as the 
matched RF and IF components and crys- 
tal diode detector. All other parts such 
as resistors, condensers, brackets, hard- 
ware, etc, including miniaturized elec- 
trolytic condensers, volume control and 
battery are provided. Construction aids 
and schematic diagram included. 
CI- 101.... Complete parts, 

less earphones and case Net 19.10 
MS- 260... Super powered 

dynamic earphone Net 3.95 

LA AYETTE SIGNAL GENERATOR 

2 TRANSISTOR POCKET RADIO KIT 

September,, 1956 

Tacked Into a 2:/2 "x31 /2 "xl :p" plastic case This Two Transistor plus crystal diode radio kit offers many surprises. utilizing a regener- 
ative detector circuit with transformer coupled 
audio stage, Rives You high gain and excel. lent selectivity. Pulls In distant stations wits 
ease with more than ample earphone volume. Kit comes complete with two transistors. 
crystal diode. loopstick. Argonne transistor 
audio transformer, resistors. condensers. plas 
tic case. etc. Including schematic and In 
Ktructlon 

T466A (complete Kit less earphones. 
Net 11.60 

MS-260 New Super Power Dynamic 
Earphone, Ideal for Transistor 
Circuit imp. 8000 ohm. D.C 
2000 ohm 3.66 

NEW POCKET AC OC VOM MULTITESTER 

2,000 ohm per Volt on AC & DC 

Completely wired -Nota kit 
Accurate VOM with a sensitivity of 2000 
ohms per volt on both AC and DC. Single se- 
lector swItch. 3" 160 amp. meter. Scales: 
DC Volts: 0 -10 -50 -500 -1000; AC Volts: 
0 -10 -50 -500 -1000; Ohms: 0 -10K. 0 -1 Meg; 
DC Current: 500 ua and 500 ma; Decibel: -20 to +22, +20 to 38; Capacity: 250 mmf 
to .2 mid and .005 to 1 mfd. Heavy plastic 
panel, metal bottom. 41/4" x 31/2" x 154". 
With batteries and test leads. Shpg. wt. 4 lbs. 
RW -27A 7.95 I 

COMPLETELY 
WIRED 

AND TESTED! 
ACCURACY AND 

QUALITY 
GUARANTEED! 

22.50 
FREQUENCY 120+(C to 2EOMCI 
120KC to 12OMC CN FUNDAMENTALS! 
30 DAY TRIAL PERIOD! FULL REFUND IF 
YOU ARE NOT !AT..SFIED FOR ANY REASON 

Completely wired and tested instrument. Do not confuse 
with kits sold in the same Frce range, Has the quality and 
accuracy of instruments selling for 3 to 4 times as much. 
Six overlapping ranges - 120KC to 320KC, 320KC to 
1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to 
38MC, 37MC to 130MC - all on fundamentals - cali- 
brated harmonics from 12019C to 280MC. Switch between 
internal modulation at 400 cps or any external source at 
other frequencies. 400 eps signal can be used separately. 
Outputs are unmodulated RF, modulated RF and 400 cps 
audio. RF output is in excess of 100.000 micro volts. 
Jacks are provided for high oar low RF output. 
Highly stable special circuit design. Fine adjust RF con- 
trol. AF output 2 -3 volta, irput 4 volts, across 1 megohm. 
5 inch etched dial plate - protected by clear plastic bezel. 
Common AF terminals for TEXT -MOD input and INT -AF 
output eliminates need for special connectors. Gray 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 - Signal Generator 22.50 

100 SIXTH AVE. 

BOSTON 10. MASS.. 110 Federal St. 
1r NARK 7, N 1., 71 Central Are. 
ILSINflFiT, N.1., 139 W. Second SI. 

NEW YORK, N.Y. FR)NK il, N. Y., SD I Fardham Rd. 

Include postage with order. 

Send 'FREE 16 4 - Page 

Lafayette Catalog 

Name 

Address 

City 

' 
1 

7one_State I 

_I 
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UNUSUAL OPPORTUNITY TO BUY DIRECT 

PERSONALIZED POCKET RADIO 

Sharp 
selectivity 

& sensitivity 

This is ordinary pocky t 
radio -It's equivalent in sen- sitivity to any household 
radio -ruggedly built for 
use -loot a toy) -beautiful 
case. Look at the 3 tube 
construction. Special ferrite 
antenna unaffected by hand 
capacity (no fade out) 530 
to 1650 Re -with CD freq. 
plainly marked, Case meas- 
ures 55 /s" x 21/2" x 1 i /a", designed for extra ear phone. Equipped with 13 battery & 40" ear 
CUM and ear phone. You'll use this radio every day -at sporting events. while riding, walking, at work, at play, etc: for all sorts of pleasure. 
Order yours NOW. 

Back view- 
cover removed 

send only $5.00 (ek or M.O.) and pay postman $14.05 
plus small postage charge. or send 
$10.95 for postpaid delivery. We posi- 

hi_ cprorted radio to please arrival, and 
.I. .. .r.. das' parts _ ..i .,.,t - rre . 

Start to speak 

SPANISH 
FRENCH 
GERMAN 
ITALIAN IIf OVl/k 7Ó_y_ 

It's a fact, the new Language Phone Method will have 
you speaking words, phrases, even entire sentences within 
one short week! With this proven method you learn a 
foreign language just as you would a popular song. This 
way, you listen to the voice of your language professor electrically transcribed on high -fidelity unbreakable rec- 
ords. At the same time you see the words he is speaking 
in a printed supplementary manual. What's more, you learn to speak correctly, with exactly the right inflections -true Parisian French, true Heidelberg German, etc, 

Send for Free Booklet 
Mail coupon below for the free booklet that tells you 
all about the new Language Phone Method. 

MAIL THIS COUPON - 
Funk & Wagnalls Company, Dept. PE -1 
153 East 24th St., New York 10, N. Y. 
Please send n easy free booklet about the quick, a - way to learn 
( ) Spanish. ( 1 French. ( ) German. ( ) Italian, and tell nie how I may obtain a complete Language Phone Kit for seven days' free trial. 

Name 

Address 

City Zone State 

MINI-TRONICS C0. S030 LINDEN LINCOLN, NEBR. 

ATTENTION 
Hobbyists Club Members 

Study Groups 
Subscriptions to POPULAR ELECTRONICS 
at special bulk rates are available to club 
members, study groups, employee groups, 
schools, etc. 
For information, write to: 
POPULAR ELECTRONICS, Dept. 1016 

366 Madison Ave. New York 17, N. Y. 
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Do You Really Have Hi -Fi? 
(Continued from page 84) 

test little more than your credibility, pa- 
tience, and tolerance to noise. On the other 
hand, the fully modulated grooves with 
the incredible amplitude peaks that Cook 
manages to squeeze into them do provide 
a fairly accurate test of any phono's abil- 
ity to track, comply, and reproduce. 

If, for example, your system can get 
through and survive some of the bands on 
The Compleat In Fidelytie (Cook "Longe 
Plae" No. 1044), you can be sure it will 
handle almost any music with the greatest 
of ease. One side of this utterly unbeliev- 
able pressing contains such items as the 
sounds of jet aircraft, steam locomotives, 
crying babies, Mexican firecrackers, gas 
engines, and what is probably the most 
horrible organ recording in history com- 
plete with a high percentage of distortion 
and climaxed by the buzzing of a fly 
trapped in the organ -a buzzing which is 
so annoyingly realistic that you are ready 
to swat your speaker cabinet, perhaps with 
"Longe Plae" No. 1044 itself. 

In a sense, The Compleat In Fidelytie is 
the gruesome climax to a series of "pure 
sound" records which Cook has been re- 
leasing steadily in recent years. A typical 
one is Out of This World (Cook Long Play 
No. 5012). Side 1 of this release contains 
earthquakes and ground tremors. If your 
turntable rumbles, it may actually help 
the sound here. Often, the two can't be 
distinguished. In any case, for those who 
would rather hear their earthquakes than 
see them, this disc might prove engaging. 

The flip side, containing sounds picked 
up from outer space, is labeled Iono- 
spheric Swishes, Whistlers, Tweeks, The 
Dawn Chorus. Here, the sounds are inter- 
spersed with a running interview in which 
a Dartmouth professor explains the un- 
earthly sonic phenomena you are hearing. 
Somehow, we can't help but feel that too 
often this interview resembles one of Bob 
and Ray's satiric take -offs; we never quite 
know whether Mr. Cook is pulling our leg 
while presumably pulling these weird 
sounds from the rarefied regions above 
terra firma. 

Be that as it may, Mr. Cook may have 
had his head in the clouds on this one, but 
the down -to -earth value of such a release 
is its challenge to the industry to record 
and press discs containing music that can 
boast such dynamic range and presence. 
The extent to which the recording industry 
is meeting this challenge and supplying 
the demand for top quality, wide -range re- 
cordings is best illustrated by a number 
of recent "show -off" releases to be dis- 
cussed next month. 30 
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HE WON'T EAT 
ANYTHING BUT 

BURGESS BATTERIES! 

Powerful, fresh Burgess batteries are out- 
standing for dependable long life and 
uniform high quality. They're guaranteed! 
Ask for them! 

MAKERS OF THE FAMOUS RADAR -LITE 

AMAZING PERS NAL POCKET RADIO 
LISTEN WHILE YOU 

WALK DOWN THE STREET! 
Slip.. i 

n 
any pocket -wt. only 7 o's 

Size 2Oyx4atxll,g ". Beautiful 
Black Gold Plastic Case. NO HOOK - 
UPS-NO WIRES -NO PLUG -INS! 
Self -contained. 150 -hour life flash- 

light batteries and BUILT -IN ANTEN- 
NA. POSITIVELY NO AERIAL HOOK- 
UPS EVER! GUARANTEED RECEPTION 
OF RADIO STATIONS TO 50 MILES up 
to 1500 miles for powerful stations! 
New patented Super -regenerative Duo - 
triode tube and transformer audio stage 
for sharp selectivity and ensitivity! 

Easy to use top tuner (while walking). Tiny 
plastic personal earplug LETS YOU ALONE 
LISTEN WHILE YOU WALK, VISIT, WORK, 

RIDE OR SLEEP ANYTIME -ANYWHERE, MONEY -BACK GUAR- 
ANTEE AND ONE YEAR SERVICE GUARANTEE. 1 

SEND ONLY $5.00 (ek' ) and pay postman .$11.95 plum postage on 

'fO 
delivery send $19.95 for p tpeid delivery, 

GET YOUR TINY NE REAL POCKET RADIO now and be ready to listen 
o Civil Defense 

bothering those 
news, 

you' NOT ANLUNWORKABLELINCOM- 
PLETE KIT OR l'1. AYTRINO. BUT A REAL POCKET RADIO! Shipped 

molote with hetterien -Ready to listen! Available only from: WESTERN 
RADIO, DEPT. APL -9. Kearney, Nebr. 

September, 1956 

LEARN 

RADAR MICROWAVES 

TRANSMITTERS 

CODE TV RADIO 
Phila. Wireless Technical Institute 

1533 Pine St. Philadelphia 2, Penna. 

A Non -Profit Corp. Founded in 1908 
Write for free catai'og "P" 
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What About Tech Writing? 
(Continued from page 74) 

sor B. B. Gamzue of New York University 
puts it: "These men are finding that writ- 
ing is a professional tool as valuable to 
them as the slide rule. By instituting the 
technical writing course, the engineering 
college has fulfilled an obligation to its 
students and their future employers." 

The "How- to- Do -It" Need. Beyond the 
lab report, the specialized magazine article, 
the formal specification, and miscellaneous 
intra- industry communications, is the large 
area of technical- instruction -writing that 
is more generally taken to be the domain 
of the full -time professional tech writer. 
Such a writer may be employed by the 
firm producing the items he writes about. 
Or, he may work for a large publishing 
house which has a technical writing divi- 
sion. Or, he may be on the staff of a "job - 
house," which specializes in technical man- 
uals and related literature. Or, he may 
write courses for a technical school. 

Regardless of where they are employed, 
such writers have one job in common: tell- 
ing others how to use something or how to 
do something. To the extent that an un- 
derstanding of theory is needed for intelli- 
gent operation, the writer must also in- 
clude something of the "how" and "why" 

behind a piece of equipment or process. 
A tech writer's understanding of theory 

need not be as profound as that of the en- 
gineer's -but it must be enough to place 
the writer on "speaking terms" with his 
area of interest. A supply of such writers, 
plus industry's willingness to use them in- 
stead of forcing their engineers to "double 
in brass" is anticipated by many. 

Getting Started. The ground rules for 
getting into tech writing are still flexible; 
this is a relatively young field. Many start 
as technicians or engineers with little pre- 
vious interest in writing. But most begin- 
ners with a bent for writing, plus an inter- 
est and background or training in things 
technical, find their way into electronics or 
other fields of technical and business ac- 
tivity. Either way, the ability to explain - 
in writing- accompanied by a definite 
liking for this kind of work are "musts." 

Within the area of tech writing itself, 
there are several specialized jobs known 
by different titles. A "parts lister," for ex- 
ample, catalogs a large piece of equipment 
down to its last resistor and solder lug. 
Painstaking and often tedious, such work 
has provided many with an avenue of ap- 
proach to becoming full- fledged technical 
writers. 

Writers themselves are often graded as 
"senior" and "junior," depending on per- 

We Have OVER 1000 USED TV SETS 
At All Times In Our Huge Warehouse. Buy . 

more of these WORKING TVs to sell or use a 
own and set! All sets in GOOD WORKING con 
ditlon!e Your Choice- Console or Table Model. 
10" $23.00 19" $58.00 
12" $28.00 20" $64.00 
14" $33.00 21" $72.00 
16' $40.00 24" $99.00 
17" $46.00 
When ordering TVs, slate whether table model or 
console is desired. Also preference on Hake of set. 
All TVs sent railway express F.O.B. Newark. On 
any quantity WARE or GALL today! 

SAME DAY SHIPMENT OF ALL ORDERS! 

FREE BONUS ANTENNA GIVEN WITH ANY TV 
SET ORDER! 

SEND for our FREE complete TUBE & PARTS LIST 
and order blank. 

FREE POSTAGE In U.S.A. and Territories on orders 
co, er $5.00. 250 handling charge on orders under 
55.00. 25 e deposit required on C.O.D.s. Please 
send approximate postage or freight on Canadian 
and foreign orders. Subject to prior sale. 

FOR 
ANY 

ORS 

WE WILL NOT BE UNDERSOLD 
DON'T PAY MORE FOR SET TESTED LONG LIFE DEPENDABLE 
RADIO & TV TUBES BUY VIDEO INDIVIDUALLY BOXED -ALL 
GUARANTEED FOR ONE YEAR OR YOUR MONEY BACK WITHIN 
5 DAYS -37.00 Per Hundred 

Some Standard Brand- Others With Famous VIDEO Brand 
002 
0A3 
OA4 
002 
OC3 
0Z4 
1A7GT 
1B3GT 
1C7G 
1F4 
1 H4 
1HSGT 
1J6GT 
1L4 
11.6 
1LA6 
1LCS 
1LH4 
1LN5 
1NSOT 
154 
155 
1T4 
1U4 
1U5 
1V2 
1X2 
2A7 
2D21 

2X2 
3A4 
3A5 
3ALS 
3AÚ6 
3BC5 
3CB6 34 
3Q5GT 
354 
3V4 
4827 
4897 
5AMS 
SANS 
5AQ5 
SATO 
SAW4 
SAZ4 
5J6 
5T4 
578 
SU4G 
SUR 
SV4G 
SV6GT 
5Y3 
5Y4G 
6AB4 

6AC7 
6AG5 
6ÁF4 
6A H4GT 
GARS 
BALS 
RAMS 
6AN4 
6N8 
6AQ5 
6AQ7GT 
BASS 
6A57G 
6AT6 
6AU4GT 
6A USGT 
6ÁU6 
6BVSGT 
6AV6 
6AX4GT 
6BA6 
6AX5GT 
ROCS 
6BC7 
68E6 
6BF5 
6BG6G 
6BH6 
60J6 

681(5 
68K7 
6BN6 
6BL7GT 
6BQ6GT 
6807 
6875G 
6BZ7 
6C4 
6CB6 
6CD6G 
6CF6 
6C56 
6CU6GT 
6E5 
6H6GT 
6J4 
BJSGT 
6.16 
6K6GT 
6L6 
6N7GT 
654 
657G 
GSA/ 
65877 
65C7 
65F5 
65F7 

65G7 
65X7 
6SJ7GT 
65K7GT 
6SL7GT 
6SN7GT 
6507 
6557 
65V7 
6T8 
6U4GT 
6U7G 
6U8 
6V3 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6X8 
6Y6G 
7A5 
7A7 
765 
767 
7C5 
7C6 
7C7 
7F7 

7F8 

7Q7 
7Y4 
7Z4 
12A6 
12AH7GT 
]2AT6 
12AT7 
12AU6 
I2AU7 
12AV6 
12AV7 
12AX4GT 
12AX7 
12027 
1284 
12BA6 
128E6 
128H7 
12677 
12CU6 
125A7 
125G7 
12SH7 
125J7GT 
1251(7 
125N7GT 
12507 

12V6GT 
12X4 
1407 
14116 
1407 
19BG6G 
1978 
24A 
250V5GT 
25BQ6GT 
25CD6G 
25CÚ6 
25 L6GT 
25W4GT 
25Z6GT 
35 L6GT 
35W4 
3574 
35Z3 
35ZSGT 
5OA5 
SOBS 
SOCS 
50L6GT 
80 
117N7GT 
117P7GT 
11723 

FREE RCA "CHEATER" CORD GIVEN WITH ANY TUBE ORDER OF $7.00 OR MORE! 

ViDtftELECTRIC COMPANY one 
79 CLINTON PL. NEWARK, N. J. HUmbold! 4-9848 
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sonal experience and salary earned. The 
writer prepares the text of a handbook or 
manual, confers with product engineers, 
researches the equipment, may run tests 
on it under plant supervision, and orders 
art work for illustrating his book. Some- 
times he acts as a "project director," su- 
pervising the work of a team of writers, 
parts listers, draftsmen and layout artists 
all engaged in a series of books. 

When the term "editor" is employed in 
such a situation it can mean practically 
anything: the "editor" can be anyone 
from the general manager to a senior tech 
writer to a nontechnical person who scans 
every line for grammatical correctness and 
conformance to handbook requirements. 
This last item is of great importance, par- 
ticularly in government -requisitioned man- 
uals. There are government specifications 
for the manuals as well as for the equip- 
ment itself, and a handbook -regardless 
of how well it's written and how accurate 
it is technically -will be rejected if it does 
not present its information in the organ- 
ized form demanded by the specification. 

Many tech writers find these demands 
too restrictive; when the job is voluminous 
and complex, the services of an editor who 
is a specialist at interpreting government 
specifications may be required. 

Pay and Rating. Because it's a fairly 
new field, salaries in tech writing vary. 
Generally, the beginner with no experience 
but some training and aptitude will start 
as a "trainee" and earn up to $2.00 an 
hour. As his experience and technical un- 
derstanding grow, so do job advancement 
and salary. A senior writer with four or 
more years on the job may earn from 
$3.50 to $4.50 an hour. The figures vary 
with the type of company, the nature of 
the work, and the demand for and supply 
of writers at the time. 

Invariably, a man seeking a job in tech 
writing will be given some kind of test at 
his interview. He may be shown a number 
of standard circuits and asked to explain 
them. He may also be handed a poorly 
written paragraph and asked to rewrite it. 

A unique test has been developed by 
Emil Filepp, a Project Manager in the 
Technical Writing Service at McGraw -Hill 
Book Company, New York City. Filepp 
asks an applicant to write instructions on 
"How to Fill an Inkwell." The result, ac- 
cording to Filepp, 't... is graded for spell- 
ing, punctuation, use of words, sentence 
structure, economy of language. In addi- 
tion, it shows how well the writer can or- 
ganize written material, and whether the 
applicant has a good feeling for equipment 
and an appreciation of detail." 

For a home test, Filepp suggests that 

Coffiplete Training 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 

$12 
for the complete 

2- volume 
course 

\'\\ 

3 MONTHS TO PAY 

Let these two great new Chirardi training books teach you 
to handle all types of AM, FM and TV service jobs by approved 
professional methods -and watch your efficiency and earnings 
soar! 

Each book is brand new. Each contains the latest data on 
the latest methods and equipment -NOT a re -hash of old, out - 
of -date material. Each is co- authored by A. A. Ghirardi whose 
famous RADIO PHYSICS COURSE and MODERN RADIO SERVIC- 
ING were, for 20 years, more widely used for military, school 
and home study training than any other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustrations show tep -by- 
step how to handle every phase of troubleshooting and servicing. 

1 -Radio and Television Receiver 

TROUBLESHOOTING AND REPAIR 
A complete guide to profitable professional methods. For the 

beginner, it is a comprehensive training course. For the experienced 
it is a quick way to "brush up" u specific jobs, tu 

develop improved techniques or to 1111d fast answers tu puzzling 
service problems. Includes invaluable "step-by-step" 

s 
rvi e harts. 

820 pages, 417 Illus.. price $6.75 separately. (Outside U.S.A. $7.25) 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 669.page volume is the ideal ode for stiry icumen who real- 

ize it pays to know what really makes modern radio -TV receivers 
"tick" and Why. Gives a complete understanding of basic circuits 
and circuit variations; how to recognize them at a glance; how to 
eliminate guesswork and useless testing in ing them. 417 IIRIs. 
Pelee separately $6.5U (outside U.S.A. $7.00). 

is 

New low price ... you save $1.25 
If broken into lesson form and sent to you as a "course," you'd 

regard these two great hooks as a bargain at $50 or more! 
Under this new t save offer, you s r e $1.25 u the price of the two 

hooks -and have the privilege of paying i (easy installments while 
you use them! Nu less, is to wait fur. You learn fast-and right! 

- - - STUDY 10 DAYS FREE!. - - - 1 
Dept. PE -96, RINEHART & CO., Inn. 
232 Madison Ave., New York 16, N. Y. 

Send Itooks below for 10 -day FREE EXAMINATION. In IO 
days. I will either remit price indicated or return books post- 
paid and owe you nothing. . 

Radio & TV CIRCUITRY & OPERATION (Price $0.50) 
Radio & TV Receiver TROUBLESHOOTING & REPAIR (Pelee 
a 0.75 separately) 

Check here for MONEYSAVXNG COMBINATION OFFER 
Save $1.25. Send booth of above big hooks at 

special prier of only S12.uu ter the two. (Regular price 
$13.25 , . . yo a $1.251. Pavii,le at rate of $3 after 
10 days if u decide to keep buuks and $3 a month for 3 
unth.s until the total of $12 has been paid. 

Name 

Address 

City. Zone, State 
Outside I1,S.A. -$7.2 3 for TROL'R1.ESHOOTING & REPAIR; 
$7.00 fur CIRCUI'T'RY & OPERATION; $13.00 for both books. 
Cash with order, but money refunded if you :return books in 
L10 day.. 

.at 

Rinehart Books are aold by leading book stores. 
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CUSTOM BUILT HEAVY DUTY 1 

CUSTOM WORK TABLES complete 

only $2750 
k.d. F.O.B. factory 
(easily assembled) 

(drawer 
extra) 

1 /4" Tempered Masonite on 11/4" Solid Pine 
size: 30 "W x 72 "L x 35 "H 

Also available: All steel tables, steel shelving, folding 
tables and folding legs. Send for Catalogs and prices. 

Build your own heavy duty 
WORK TABLES & BENCHES.. 
Simply attach a set of A B C steel 
adjustable bench legs to your table 
top. Made of Heavy Gauge STEEL 
CHANNEL, engineered to safely sup- 
port 5000 pounds. With 2" adjust- 
ment in height. 

Mail check or money order. Save C.O.D. 
collection charges. N.Y.C. add a% sales 
tax . . . ORDER TODAY. GUARANTEED 

L 

28" wide x 33" high 

$895 ofrtnet $450 each 
f.o.b. factory 

A B C METAL PRODUCTS 
Dept. 24. 115 W. 30 St., N. Y. I, N. Y. 

NEW! PRINTED CIRCUIT 

Transistor Radio 
Pocket size works anywhere 

Features P -N -P Junction Transistor 
Permeability tuning, Diode detection 
Printed circuit eliminates extra wires 
Batteries last for months 
Expensive hearing aid headset included 
Furnished complete, nothing else to buy 

Here is a powerful, completely portable radio, employing the 
latest type of transistor audio amplitcation and printed circuitry. 
Tiny size, only 23 % "x3 1/4"x3/" fits in pocket or purse. Uses so 
little current, batteries last for months. Kit can be assembled by 
anyone with just a soldering iron. Guaranteed to work. Comes 
complete with plastic case, batteries, headset, all parts. Nothing 
else to buy. See your distributor. if he doesn't stock, write direct 
Send no money. Just pay postman 59.95 plus C.O.D. charges, 
or send check or money order for 59.95 and we pay postage. 

TRADYNE, INC., 11 W. MONUMENT AVE., DAYTON 2, OHIO Dept. E -7 

ELECTRONIC TECHNICIANS 
ARE IN DEMAND 

TRAINED MEN ARE NEEDED NOW! 

In just 15 months you can com- 
plete Electronic Technicians train- 
ing to enter this ever -growing 

industry. Day or evening classes. Opportunity for 
employment in local industry. Approved for Korean 
Veterans. 

Terms beginning January, April, July, September 
Write for Catalog 224 TODAY 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington St. Indianapolis 4, Indiana 

I10 

you try writing on "How to Tie a Neck- 
tie." If someone can do the job success- 
fully, following your written instructions, 
you may make a successful tech writer. 

Once you get your "foot in the door," 
you may proceed well past the threshold 
into a promising and lucrative career. 
Tech writing, itself interesting and well 
paying, often serves as a stepping stone to 
better things. 30 AA 

Tuning the Short -Wave Bands 
(Continued front page 59) 

Here we go into the list of reports for this 
month. All times shown are Eastern Stand- 
ard, 24 -hour system. 

Aden -The Aden Broadcasting Station, 
operating on 6045 kc., is scheduled in Arabic 
from 1030 to 1230 except for English around 
1210. (WSMC) 

Australia -The Radio Australia broadcasts 
to Eastern North America at 0715 -0845 and to 
Western North America at 1015 -1115 are now 
on 11,740 kc., replacing 9615 kc. The DX tips 
broadcasts on Sundays remain at 0830 and 
1100. (RL) 

Other transmissions are: to the North Pa- 
cific and Northeast Asia at 0330 -0845 on 15,210 
kc., and at 1715 -1930 to the same areas on 15,- 
160 kc.; to South and Southeast Asia from 
0900 to 1230 on 11,900, 9580, 7220 kc. and at 
1715 -1930 on 11,900 and 15,320 kc.; to Europe 
and the British Isles at 0100 -0145 (French) 
and 0145 -0230 (English) on 11,740 and 15,160 
kc.; to the Mid- Pacific Areas at 1500 -1700 on 
17,840 kc. (English) . (BV) 

Belgium -The Brussels transmissions to 
North America are now at 1200 -1245 and at 
1615 -1800 on 15,335 kc. and at 1815 -2000 on 11,- 
850 kc. OTC, Leopoldville, Belgian Congo, 
continues to relay the 1815 -2000 broadcast on 
9655 kc. (RL) 

Bolivia -Try for CP38, La Paz, 9444 kc., 
around 0700 and 2130. This station is not on 
the air on Tuesdays. The slogan is La Cruz 
del Sur (The Southern Cross). (BT) 

Brazil -PSF, Agencia Nacional, 14,690 kc., 
can be logged at excellent level around 1730 
but often is covered by c.w. QRM. PRL7, 9720 
kc., Rio de Janeiro, can be heard at 1715 in 
Spanish. R. Mayrinck Viega, 9575 kc., Rio de 
Janeiro, is usually good at 1845 with English 
and Latin - American vocal music. R. Gaucha, 
PRC22, 9675 kc., Porto Alegre, is another that 
is often heard around 1830. (FW) 

Radio Globo, Avenida Rio Branco 183, Rio 
de Janeiro, has begun daily transmissions 
with its new s.w. outlet on 6035 kc. and can be 
heard around 1830. (WRH) 

Chile -Radio Sociedad Nacional de Agri - 
cultura, operating on 12,000 kc., has extended 
its German Hour by 30 minutes on Sundays. 
It is now scheduled from 1730 to 1800 with 
"Kleine Meisterwerke," and from 1800 to 1900 
with national and popular music. The week- 
day schedule remains unchanged at 1940 -2010 
(except Monday) . (WRH) 

Colombia -Radiodifusora Nacional, 5010 
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HUGE EXPANSION SALE -UNTIL SEPT. 30" ONLY! 

53 BIGGEST DOLLARBUYS IN U.S.: 
FREE! 

Any item In 
this ad Free 

with $10 
order! 

World Famous 
40 MINIATURE RESISTORS. 
Subminiature. too! t/ & 

I/5 W. Transistor hobbyist.± 
note! 20 values: 56 ohms G 
to 4.7 ruegs. Reg. $7. -PP 

2 -TUBE AMPLIFIER KIT. 
Exc. lone & vol. Chassis, 

parts & diagram: less 0511101 
trans.. 50L6. 35Z5 tubes. $D 

Wt. 2 lbs. Reg. $3.50. 

ri 8 -PC. NUTDRIVER KIT. 
LJ Plastic handle; 3/16, 7/32. 
I /q, 5/16, 11/32, 5. , 7/16 ". 
steel socket 

wr 
ches: plastic 

case. Wt. llb. $3.50 $1 value. P 

20 HI- QUALITY KNOBS. 
Ili Fi, recorder, instrument 

types. Knurld. skirted. 
graved. Brass insert w/ set el 
screws. Wt. 1/ lb. Reg. $7.P+ 

THREE LBS. HARDWARE. 
2.0011 pcs. Asstd. screws, 

coings. washers, brackets, etc. 
Hundreds of items! Reg. ,GPI $8. 

G -E PREAMP KIT for mag- 
i-1 tic 

c 
artridges. Complete 

w /chassis & parts, diagram. 
Less 6SC7 188e extra:. Wt. $1 
1 lb. Reg, $4.50. 

30 -TUBE SOCKETS. 4, 5, 6. 
7, 8. 9. 11. Pro1/g. Minia- 

tures. oetals, wafers- ip -ins'1 
oldeds. Tube shields, too! GY 

Wt. 2 tbs. Reg. $7. 

70 STANDARD KNOBS. Ra- 
dio, TV, appliance. la', 

types. Asstd. colors: hakelite 
& plastic- Wt. 2 lbs. Reg. $1 
$0. 

30 PRECISION RESISTORS. 
WW & Garbo -film. 30 values; 

56 ohms to 1 meg. 1!z. 1 & 
W. Some $5, ic'c tul. WI. $1 

lb. Reg. $21. -P 

20 AC /DC LINE CORDS for 
clocks. motors, etc. Molded 

plugs: 2 cond. Wt. 1 Ib. $1 Reg. $5. Y 

70 MICA CONDENSERS. 
Aerovox. Sangamo, C.D. 30 

values; .00001 tu .01 mf, to 
11100V. Silver. .5e', too! $1 Wt. 1 lb. Reg. 513. rr -P 

i 

ANY ITEM EARN FREE 

IN THIS AD Q 
KITS IN OUR 

P CREDIT - 
ONLY ONE BONUS PLAN 

DOLLAR! 
Write 

rm information tar 
enron Any ostler u you 

FREE! 
NEW FALL 

FLYER! 
Unmatched 
Bargains! 

DOLLARBUYS - Exclusive with LEKTRON! 
175 -FT. HOOKUP WIRE. 
25 -ft. rolls; asstd. colors, 

insulation, stranding. St18 to 
24. Wt. 2 lbs. Reg. $1 $3.75. P 

150 COIL FORMS. Asstd. 
hermetically sealed types, 

miniature, hakclite & com- 
pressed forms. 20 styles. $1 Wt. 2 lbs. Reg. $9. Y 

75 CERAMIC CONDENSERS! 
Scoop! 35 asstd. values; 

tubulars and discs. mmf to .01 
mf. up to 3 KV. Wt. 1/2 lb. $1 Reg. $11. A 

40 POPULAR BULBS. 1.1 to 
6V. Screw & bay. types. 

Miniature. Wt. l/a lb. Reg. $1 $3, P 

70 RESISTORS. Insulated. 
IRC, Allen -Bradley. etc. 5 

ohms to 10 megs. 1 /2, 1 & 2 
1% & 5%. Wt. 1/ lb. 

APP 

G 
Reg. $11. 

Li VARIABLES. Air, mica 
and ceramic cased units. 

Singles & duals to 350mmf. 
Shaft types, too! 13 values. $1 Wt. 1 lb. Reg, $12. -P 

10 ELECTROLYTICS. FP & 
twist, tubular. rect. Asstd. 

sizes; multiples too! 8 to 500 
mf; tu 450 V. Wt. 3 lbs. $1 
Reg. $15. 

4 SILICON DIODES, Syl- 

1N23 1rN105. Reg. $8.50. $1 
12 SWITCHES. Micro, push. 
AC, mobile, rotary. Wt. $1 3 lbs. Reg. $15. Y 
30 POWER RESISTORS. 
Wirewound, 5 to 50 W; 35 

to 11.000 ohms. Candohm. sa d- 
ated, itreous. 15 values. $1 Wt. 2 lbs. Reg. $8. -P 

Li Popular 
TUBULAR CONDENSERS. 

Popular akes; 30 types. 
.0005 to 0.5 mf to 1500 Cl 
V. Wt. 2 Ills. Reg. $12. Y 

40 OIL CONDENSERS. Long - 
lasting bathtub, tubular. 

rect. types. .005 to 1 mf u± 
to 600 V. Wt. 3 1hs. Reg. G 
$15. Y 

3 GERMANIUM DIODES. 
Hughes subminiature, Cl 

1N34, 1N51. Reg. $3.50. a' 
15 VOLUME CONTROLS. 10 
types. values to 0.5 Cl 

meg. Wt. 1 Ib. Reg. $9. 

Cheek items wanted. Enclose check or MO. 

HOW TO Include sufficient postage, excess returned. 

ORDER 
C.O.D. orders, 25% down. Rad, net 30 days. 
Print name, address and amount money en- 
closed In margin. PE -9 

70 TERMINAL STRIPS & 
boards. 15 types; 1 to 

20 screw & .solder points. Wt. 
1 lb. Reg. $5. 

40 MOLDED CONDENSERS. 
.0001 to 0.1 mf up to 10000 

V. Brown, black ceramic Cl 
cased. Wt. 1 Ib. Reg. $8. 

1 0 AC/DC PAN E L 
L...1 SWITCHES, 115 V. Slide 
handle. SPDT. Lug terms. ,$1 
Wt. 6 Ili. Reg. $3. 

115 VAC MOTOR for fans, 
phono, hobby use. 1/25± 

HP; 3,000 rpm. Winne Cl 
cord. Wt. 2 lbs. Reg. $4.50. 

30 POPULAR CERAMIC con- 
densers; disc, button, stand- 

off, cartwheel types. IO values: 
5 mmf to .01 my to 5000 1 V. W't. l,p lb. Reg. $8. 

THREE 200 MIL CHOKES, 
2 H. 60 ohms. Open frame, 

strap mur. Power supply Cl 
special. Wt. 2 lbs. Reg. $6. a' 

Li 60 XFMRS & COILS. IF. RF, 
ant., lug -tuned coils, 

25 types! Wt. 3 $1 
1bs, Reg. $15. 

2 PRECISION POTS. Delur, 
20,000 ohms; 6 watts. 1% ty linearity c u cy. For lab, G 

hop. Wt. 1 lb. Reg. $10. Y 

L-1 
25 MINIATURE SOCKETS, 
7 -pin Amphenol, blue low - 

loss material. No mtg. plates 
needed. just "ZIP -IN." $1 
Reg. $6. 

20 r44 BULBS. 6 V mini± 
lure bayonet. Reg. 10e $1 

ea, 

Li CRYSTAL RADIO KIT. All 
parts mounted. Complete 

w /pre -drilled cabinet, german- 
ium dtude, loopstick tuner. Cl 
instruc. Wt. Ise lb. Reg. $3. 

R/C SCOOP! Chassis in- 
1_1 fil. xfmr.. 115VAC 
to 6.3 P 1.5A: 3000 ohm relay, 
resistors, ndensers, sock- G 
ets. Wt. 

co 
lbs. Reg. $8. PP 

10 TRANSISTOR SOCKETS. 
Hobbyists, note! For tran- 

sistors. subminiature tubes. Cl 
Mica filled. Reg. 244 ea. aP 

1_1 
1S TWIST DRILLS, for hand 
and electric drills. Tem- 

pered steel, 1/16 thru 1,4"; 
sizes, w/ plastic case. Reg. 1 
53. 

15 ERIE TRIMMERS, 8- $1 50 vats Reg. SSC e Y 

PHOTO TIMER. O to 60 
minutes. Panel type; rings 

bell alarm. Wt. 2 lbs. Reg. $1 

15 VARIABLES. 3 -12 meld. 
w/ 1" long shaft. Reg. GJ 

506 ea. 

6 HOBBY CHASSIS. Pre- 
punched, miniature tube 

holes. Projects up to 5 tubes. 
8" x 4" x 2 ". Wt. 5 lbs. $1 Reg. $5. ri POWER XFMR SCOOP! Fri- 
1_1 nffiry 115 VAC; Sec., 230 
VAC tapped M 24: (Q 25 ma.; 
6V iR 6A. Wt. 4 lbs. Reg. 
$5. 

7 PILOT LITES. Anther, 
enclosed. For miniature bay, 

bulbs. Std. panel mtg. Wt. (j 
1 lb. Reg. $4.50. 

Li IN: 
SELENIUM RECTIFIERS. 

IN: 18VAC: OUT: 1 _ \'D± 
P. 0.25 A. Fullwave. Reg. 

$ $2 ea. -e 

VEEDER -ROOT COUNTER. 
Counts to 9,999. Spring $1 return type. Reg. $5. ri SUN BATTERY & Photo elec- 
tric cell. 14X" dia. Better 

than famed B2M for photo elec. 
relays. Hobbyists must. $1 Reg. $5. Y 

10,000 OHM RELAY. Pot- 
ter- Brumfield type 1.515, $1 

atna; SPDT. Reg. $3, 
2 FERRI-LOOPSTICKS. lot- Li 
e 
st types. Fast tuning. no 

knob needed. Sensitive: covers 
standard broadcast band $1 Reg. $2. Y 
nl 20 XMTG MICAS. .00025 Li to 01 mfd to I2II0WV. $1 Reg. $20. -P 

NAVY TELEGRAPH KEY. 
1_1 Sturdy hakelite base; $1 J.38. Reg. $3.50. 'P 

10 "POLY" BOXES. Asstd. 
es clear plastic boxes. 

hinged w /snap lock. Hun. Cl 
dreds ofxuses! Reg. $2.50. 

150 RESISTORS! Insulated 
& uninsulated. 30 values: 

52 Ohms W 1 meg. 1/g to 2 v. 
%. tool Wt. 1 Ib. Reg, $i 

319. Y 

LEKTRON SPECIALTIES 
28 GARDINER ST. CHELSEA SO, MASS. 

Visit our salesroom at 131 Everett Ave., Chelsea 

INSTALLING YOUR OWN HI -FI? 
Don't overlook the advantages of a good separate Preamplifier! 

MODEL M 100$39.95 
5. -II powered s J r yAe,l AT LASTI A quality equalizer -preamplifier at a 

price you can afford ... Outperforms units costing 

twice as much. Low noise, low distortion, and high 
gain ...Record noise and distortion filter _ .. Exclusive 

TREBLE PRESET ... Full equalization and tone com- 

pensation ...Takes standard magnetic pickups, radio 
Nners, tape recorders, etc . Sturdy, well builo. 

attractive... Specifically designed for complete Hi Fi 

recording and playback control .. Available at all 
leading dealers... 

Miniature Preamplifier by 

COMPLETE CONTROL OF EQUALIZATION, TONE 
AND SIGNAL. 

INPUTS FOR ALL PHONO PICKUPS, TUNERS, 
TAPE, ETC. 

EXTREMELY LOW NOISE, HUM AND DISTORTION. 

VARIABLE RECORD NOISE AND RUMBLE FILTERS. 

SELF POWERED AND UNPOWERED MODELS. 

SPACE SAVING, SIMPLE TO OPERATE. 

RUGGEDLY BUILT. 

R YOUR DEALER OR 

WRITE W FOR SPECIFICATIONS 

___ADTFSANS, /iu, 394 MILL, HAWTHORNE, NEW YORK 
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High performance 

top quality 

low price 

Ideal for novice ... amateur ... 
emergency or communications moni- 
toring in police, fire, taxi, airport 
aircraft, C -D, CAP etc. 

OUR MODEL` 
FM 
30 to 50 mcs. 

AM 
112 to 132 mcs. 

AM 
132 to 152 mcs. 

FM 
152 to 174 mcs. 

Or 

Featuring high sensitivity.., 
excellent selectivity ... Includes 
famous Gonset noise limiter 
and wholly electronic adjust- 
able squelch for silent standby. 
All receivers have 8 tubes, built - 
in speaker and power supplies 
for 115V, AC /DC. Full vision 
calibrated dials. Adjustable 
strip -type antenna. Complete! 
Ready to operate I 

95.0 
At your distributor 

GONSET CO. 
801 South Main St., Burbank, Calif. 

LIN ER OFFERS 
CHASSIS 

Inside LMB boxes 
10 tested kit diagram projectors for the builder. Each one of 
these kit diagrams built by a recognized expert. Kit projects are complete in every detail. Circuit diagram, photo of project 
both front and rear photo. Rear photo shows, wiring and parts. Detailed instructions for building, complete parts list and 
approximate cost. Complete to build except parts and your dis- tributor can supply the parts. Ask your distributor for the list of LMB kit Diagram Projects. If he does not have them, write to 

LM B 1011 Blvd. 
Los AVenice ngeles 15, Calif. 

PEE WEE 
8TUBÉ 

E5 SS "LIFETIME" RADIO 
REALLY WORKS -FOR LIFE! 
ry 01k, w l'rllouT 'i Iris, BAT- 

EItIES OR ELECTRICAL PI.UG- 
INS. Will never run down or burn 
out! World's smallest. SMALLER 
THAN A PACK OF CIGARETTES! 

! GUARANTEED TO RECEIVE LOCAL. 
RADIO STATIONS ANYTIME -ANY- WHERE YOU GO! sensational new Ferrite Selective Tuner - Perma- 
CrystaI diode, Super SPEAKER- 
PHONE. durable black and gold 

shill, ck,pmao)i 
plastic e. 

SEND ONLY $2.00 
m, arrival orasend $á.9n9 for plostp °á delivery. JF.NT COMPLETE READY TO LISTEN WITH LIFETIME GUARANTEI. Nothing extra to buy -ever. Available only from: MIDWAY COMPANY Dept. WPL -9 KEARNEY, NEBRASKA 

WANT A BETTER JOB: BECOME AN 
ELECTRONIC ENGINEER 

ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONICS ENGINEERING 

Class enrollment limited to allow for individual instructions. Chartered by state of California. Nonprofit- nons'ectarian, co- odorational- esiahlishcd if rears. 
APPROVED FOR VETS- ENROLL NOW! 

SEND FOR FREE CATALOG 

PACIFIC STATES UNIVERSITY 
1516 S. WESTERN AVE., Dept. M, LOS ANGELES, CALIF. 
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kc., can be tuned with classical music at 2340- 
0005 s /off, in dual with 6180 kc. They send an 
attractive monthly program bulletin. (DX) 

Ecuador -HCJB, Quito, 15,115 kc., is heard 
at fair to good level at 1645 with "Musical 
Mailbag." They have a Russian program at 
1730 in parallel with 17,890 and 11,915 kc. The 
"Musical Mailbag" is heard on Thursdays 
only. (FW) 

El Salvador -Anyone needing this country 
should try around 1100 -1300 on 11,947 kc., or 
evenings to 2300 close -down on 9555A kc. (BT) 

Finland -Helsinki has moved its North 
America xmsn to 2200 -0000. It is heard with 
fair strength on 15,190 kc. The 17,800 -kc. out- 
let is heard occasionally with fair signals, but 
their 9555 -kc. channel is completely inaudible. 
(RL, PR) 

Formosa -The Broadcasting Corp. of 
China, Taipeh, would like to have listeners 
write in -they confirm reports with a very 
pretty card. They are currently carrying Eng- 
lish on BED3, 15,225 kc., and BED6, 11,815 kc., 
both 50 kw., at 2355 -0200 to North America. 
This schedule will be in effect until November 
30. (CM) 

France -RTF, Paris, is noted on a new 
channel of 21,620 kc., replacing 15,400 kc. at 
0800 -1000 to the Far East. (RL) 

NOTE: The widely reported program "Paris 
Star Time" is not broadcast from Paris, as re- 
ported by many, but actually from 4VC, Radio 
Commerce, Port -au- Prince, Haiti, on Sundays 
at 1830 -1900. This all- English program, with 
French music, precedes the 4VC s /off at 1900. 

French Equatorial Africa -R. Brazzaville 
is operating on a new channel of 15,420 kc. at 
0500 -0720 and 0900 -1000, replacing the 15,595 - 
kc. channel. (RL) 

The outlets on 9625 and 11,970 kc. have Eng- 
lish news at 1835 -1850, sports to 1855, then a 
return to the musical program. (RN) 

Germany -Best reception of the 2030 -2330 
xmsn to North America of the Deutsche Welle, 
Cologne, using new 100 -kw. transmitter, is on 
11,795 kc. This broadcast is also on 9640 kc. 
(replacing 9735 kc.) and 5980 kc. News in 
English is at 2130. Cologne is using a new 
frequency of 17,875 kc. at 0500 -0800 to the Far 
East, replacing 17,815 kc., and also a new 15,- 
375-kc. channel at 1700 -2000 to Latin America, 
replacing 15,275 kc. (RL, CM, KM, RA) 

Gilbert & Ellice Islands- Tarawa, 6050 kc., 
has English only at 2330 s /on and 0000 on 
Saturdays only. (WSWC) 

Gao (Portuguese India)- CR8AB, 9610 kc., 
has English programs at 0200 -0300 and 0400- 
0800 at fair level. (WSWC) 

Gold Coast -Gold Coast Broadcasting 
Service, 6200 and 4915 kc., 5 kw., carries Eng- 
lish daily at 0550 -1330; Sundays it begins at 
0255. A new 20 -kw. xmtr is scheduled to go 
into operation shortly. (DQ) 

Greece -The Athens broadcast in English 
is now at 1230 -1245 on 15,345 and 17,745 kc., 
preceded by the French broadcast at 1215- 
1230. These frequencies can also be heard in 
Greek at 1400 -1500, at 1700 -1730 and at 1800- 
1830. (RL) 

Guatemala -TGNC, R. Cultural, Guate- 
mala City, 11,850 kc., is now heard on Satur- 
day only from 0712 s /on in Spanish. They 

Always say you saw it in- POPULAR ELECTRONICS 
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THE NEW ALTEC LANSING 

(QCOLIStÌC Gate "M I C R O P H O N E 

r 
SPECIFICATIONS 

Type: Dynamic 
Frequency Response: 30- 15,000 cps. 

Output Impedance: Low. 30!50 ohms 
Medium, 1501250 ohms 
high, 20,000 ohms 

Output Level -58 dbm 110 dynes /cm' 
Dimenz.ions: Diameter, 1" body, 1112" 

max. Length, 7" (without 
connector) 

Weight: 8 oz. (without connector) 
Fnu Ic Black and green 

anodized 
Mounting: "Slidein" holder with 

518 ".27 Swivel head. 

Price: $96.00 net 

L 

SOUND REPUTATION 

SECOND TO NONE 

J 

RUGGED! DEPENDABLE! Years in 

development, the new Altec "Acoustic Gate* 
principle is available for the first time in the 

sensational Altec 680A microphone. This 

feature eliminates the high frequency peaks 

inherent in conventional dynamic microphones; 

and provides outstanding performance 
throughout an extended high frequency range. 

Here at last is a broadcast dynamic that can 

be used under any conditions. It is unaffected 

by wind, water, dirt or weather. The amazing 

Altec "Acoustic Gate "* 680A is first for 

quality, ruggedness and serviceability. 

EA Stand Switch 
is an accessory 

and must be 

ordered separately 

A 

/ I _. 
/ 1 / w 

----- 
"Acoustic Gate" is a peripheral '/ sound entrance channel of 2 mil 

/ width which provides an acoustical 
resistance loading to the front of the 

diaphragm thereby eliminating high 
\ frequency peaks and extending 

the frequency response over an 

an-\ exceptionally wide range. 
(Patent Pending) 

r- - - - - -- -- --- --- -J 
V 

Write Dept. 9 -P 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Ave., New York 13, N.Y. 

NOW ON SALE 

POPULAR PHOTOGRAPHY's 
SPECIAL COLOR ISSUE! 

When you buy that next roll of color film, be sure to 
pick up a copy of September POPULAR PHOTOG- 
RAPHY, too -a big, Special Issue on COLOR! 

You'll find articles like these go hand in hand with 
good summer picture- making : 

COLOR ERRORS AND THEIR CURES 
GLAMOUR IN COLOR 
COLOR PROCESSING WITHOUT A DARKROOM 
PROFESSIONAL SECRETS OF COLOR CORRECTING 
HOW TO MAKE FLEXICHROME FULL -COLOR PRINTS 

BUY YOUR COPY OF SEPTEMBER 
POPULAR PHOTOGRAPHY TODAY! 

On sale at all newsstands and camera stores. 
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SKYSWEEPER 

eá 
5" s! 

Look what you Get! 
Finest Antenna Rotor 
Excellent Control Unit 
Skysweeper HM2 -5AK 5 
element beam 
50' Rotor cable 50' RC8U $3495 2 Mast sections T Complete 

As above with 7 element beam, HM2- 7AK...$36.95 
As above with 5 over 5 beam, HM2- 10AK...$37.95 
As above with 7 over 7 beam, HM2- 14AK...$41.95 

Satisfaction guaranteed -order today 
All prices F.O.B. Chicago 

IN CHICAGO VISIT PREMIER'S HAM SHACK 

PREMIER 
3239 W. North Ave. 

Chicago 47, Ill. 
Phone: AR 6 -5550 

from: Salt spray 
*Weather *Chimney fumes 

Easy -to -apply compound, keeps 
your Beam operating like Brand 
New -for years! 

ALSO IDEAL FOR: Antenna 
Hardware Terminal Connections 
*Rotor Housings All metal parts 

See your nearest Nom Dealer! 

MOSLE 
Ntnna C 

No. E101 Antenna Coat 
Enough to protect one 
lull-size 20 meter beam 
orseveral TV antennas. e 

NET PRICE ß1,S4 
No. E46 Antenna Coat 
Solvent 15 pint can $ .69 

TALK - LISTEN - AROUND THE WORLD ! 
RADIO AMATEUR TRANSMITTER - 

RECEIVER: 
SENDS AND RECEIVES THOUSANDS OF 
MILES on Amateur 80 and 40 meter bands 
-also, Alrcra t and fdielgn bands t3 to 8 
mel. PORTABLE SELF -CONTAINED BAT- 
TERY POWERED! NO AC PLUG -INS. NO 
DANGEROUS HI- VOLTAGES. Low cost bat- 
tery lasts for MONTHS. Crystal controlled 
transmitter -Power input up to 5 watts- 
ENOUGH 'f0 TALK 1 MILE OR 1000. RE- 
GENERATIVE RECEIVER pulls in weakest 
Halions. Front Panel Sendhveeive switch- 

No troublesome relays or complicated hookup. Uses any standard 
antenna. Size only 13"54 "84 ". Wt. 3 lbs. TESTED-PROVEN-SIM- 
PLIFIED-PRACTICAL-SAFE for radio beginners !NOVICE). Easy 
to get license. Full information included. 
SEND ONLY $5.00 (bill, check, not and pay postman $9.05 C.O.D. 
poste e kit arrival 

lcades all 
send $14.05 and w will send postpaid. Com- 

plete parts, tube, rolls, full Instruction. less bat- 
teries and crystal -or COMPLETELY WIRED AND TESTED FOR 
$19.05! Rush order today -NOW! 
WESTERN RADIO DEPT. BNE -9 KEARNEY, NEBRASKA 
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have an English lesson for Spanish listeners 
at 0800. The signal is usually excellent. (SW) 

India -The 1930 broadcast from All -India 
Radio, Delhi, is in English and beamed to 
Burma on 17,810 and 15,380 kc. Delhi is heard 
with excellent strength on 17,780 kc. at 1915- 
2015 with a broadcast in Tamil, dual to a new 
channel of 21,700 kc. (RL) 

Delhi, on 15,210 kc., has English at 0830- 
0930. (NS) 

Another English newscast is noted at 2130- 
2140 on 17,835A kc. (SW) 

Iran -The Teheran broadcast in English at 
1515 -1530 is now receivable with fairly good 
strength on 15,100 kc. (RL, MI, FW) 

The Sunday Poetry Hour at 1035 has been 
discontinued. (MI) 

This station is also heard around 1350 with 
native music. (FB) 

Israel -A new Galei Zahal outlet is 6175 
kc., replacing 6725 kc. (WRH) 

Italy -The Rome broadcasts to North 
America at 1730 -2210 are heard with excellent 
signals on 11,905 and 15,325 kc. English pro- 
grams are at 1915 and 2125. (RL) 

Japan -Radio Tokio broadcasts to Eastern 
North America at 1800 -1830 and 1930 -2000 are 
now on 15,235 and 17,845 kc. Best reception is 
on 17,845 kc. during the 1930 program. The 
Western North America broadcast at 2230- 
2330 is transmitted on 15,235 and 17,825 kc. 
(RL, GF) 

Lebanon -A Lebanese Forces station oper- 
ating on 6500 kc. has been heard with Arabic 
programs at 0930 -1025 close. Further details 
requested. (WRH) 

Malaya -The British Far East Broadcast- 
ing Service at Singapore, 9690 kc., is heard 
very well at 0845 -0945 with light music and 
"Radio Newsreel." (BV) 

Mexico -XETW, Tampico, 100 watts, has 
English daily to Southern USA at 1930 -0100 
on 6130A kc. (DQ) 

XEFT, Vera Cruz, 9545 kc., can be tuned at 
2245 -0020 with music and advertising. (WF) 

XESC, La Mas Espanole del Mundo, Mexico 
City, 15,205 kc., is usually strong at 1730 -1830 
with music and talks. (DK) 

Monaco- English can be heard from 
Monaco at 1705 -1805 (Wednesday) and at 
1705 -1735 (Friday) on 6035 and 7349 kc. (DQ) 

Mozambique -The best reception from 
Lourenco Marques at present is via CR7BD on 
15,080 kc. at 1300 -1515 s /off. All programs are 
in Portuguese. (RL) 

Netherlands -Radio Nederland, Hilversum, 
is heard well on a new frequency of 15,365 kc. 
during the 2130 -2210 English period to North 
America, replacing 11,730 kc. The 9590 -kc. 
frequency remains on this transmission. Hil- 
versum is also heard well on 17,775 kc. at 1800- 
2125 with Dutch and Spanish beamed to Latin 
America. (RL) 

New Zealand -Wellington can be noted 
from ZL10, 15,220 kc., in a program beamed to 
Australia at 0015 -0115 with m.w. relayed pro- 
grams of light, popular, and classical music. 
The interval signal used before s /on is the 
chirping or call of the Bell Bird, a native bird 
of New Zealand. (BV) 

ZL19, 11,830 kc., is often heard around 0130 
with news reports. (DK) 

Always say you saw it in- POPULAR ELECTRONICS 
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Nicaragua -Two stations currently on the 
air are: YNRM, Matagalpa, 7590 kc., at 2045- 
2157 close, in Spanish, which often mentions 
Managua; and Tropical Radio ( ?) which is 
being noted in Spanish with the sign /off at 
2205. (GF) 

Northern Rhodesia -The Central African 
Broadcasting Station, Lusaka, is now broad- 
casting two programs. Program "A" is on 3914 
and 7220 kc. at 0500 (Sunday at 0400) to 1400; 
there is English for Europeans on Thursday 
at 1300 -1400 and Sunday at 0400 -0600 and 
1300 -1400; broadcasts for Africans are on 
weekdays except Thursday 'at 1300 -1400 and 
on Sunday at 0600 -1300. Program "B" is 
broadcast on 4826 kc. daily at 1030 -1230 in 
native languages only. After 1230, 4826 kc. 
carries the "A" program. (WRH) 

Norway -Oslo is using 15,175 kc. on the 
2000 -2100 broadcast to North America, replac- 
ing 7210 kc. Other frequencies used are 9610 
and 11,735 kc., with best reception on the lat- 
ter since a Brazilian station usually covers the 
9610 -kc. transmission. (RL) 

Pakistan -Radio Pakistan is heard on 
15,335 kc. at 1945 -2015 with English to South- 
east Asia. This channel replaces 15,255 kc. 
(RL, GF) 

Panama -HP5J, Panama City, 9607 kc., is 
noted at 1915 in Spanish, ending a musical 
program. This is usually well heard. (DX) 

Peru- OBX4C, Radio El Sol, Lima, is again 
active, and is operating on 15,190 kc. Best re- 
ception usually is at 2100 -2200 during the in- 
terval between Radio Canada and Helsinki 
use of 15,190 kc. (RL) 

Philippine Islands -The Far East Broad- 
casting Co., P.O. Box 2041, Manila, has Eng- 
lish periods at 1845 -1900, 0300 -0400, and 0900- 
1100 on DZH7, 9730 kc., DZH8, 11,855 kc., 
DZH9, 15,300 kc., and DZI6, 17,805 kc. (DD) 

Pitcairn Island -A letter was recently 
received from T. C. Christian, Officer in 
Charge of Station ZBP. There is no broad- 
casting from the Island at present; ZBP oper- 
ates on 12,110 kc. irregularly on c.w., m.c.w., 
and teletype with a power of 50 watts. He 
states further that residents of the Island de- 
pend on U.S. standard broadcast stations for 
their radio reception, as they are received 
perfectly there at night! (BF) 

Portugal- Lisbon is operating on a new 
channel of 17,895 kc. at 0530 -1945, with best 
reception after 1700. Their new 21 700 -kc. fre- 
quency is used at 0530 -0830 and at 1200 -1515, 
Sundays at 0530 -1515. The 2000 -2230 North 
America xmsn is now on 11,840 kc. and 9775 
kc., and the Western North America xmsn is 
on 9635 kc. at 2045 -2230. (RL, GF) 

Saudi- Arabia -Once in a while, listeners 
may be able to hear Arabic chants from 
Djeddah on 6175 kc. around 2300. At times 
they also use 5975 kc. and /or 11,850 kc. (BT) 

South Korea -Western DX'ers may hear 
HLKB, 7235 kc., Seoul, around 0500 -0700 in 
Korean and /or English. (BT) 

South Vietnam- According to a letter from 
Mr. J. Varnoux, Saigon, a temporary agree- 
ment with the Vietnamese Government makes 
it possible to radiate a daily 2 -hour program 
in French from Saigon over 9620 kc. (WRH) 

Confirming this, the station has been heard 
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value-pocked 
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LARGEST 

STOCKS 

SAVE ON EVERYTHING 

IN ELECTRONICS 

Everything fcr Experimenters, Builders, 
Amateurs, Servicemen, Engineers 
aid Hi -F Hobbyists 

Save on everything in Electronics: 
Hi -Fi syst =ms and components; 
latest kuilders' kits (see the fa- 
mous K4IGHI' -KIT line); recorders 
and phono equipment; TV tubes, 
antennas, a,cessories; Amateur 
station 3quipment; P.A. systems; 
test instruments; industrial elec- 
tronic 3upp_ies -plus everything 
in parts, tubes, transistors, tools 
and books. Get more for your 
money -send today for your 
FREE 1957 ALLIED Catalog! 
Everything In Eiectronici 
From One Reliable Source 
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on 9625A kc. with musical programs and a 
drama at 0820 -0920. Interval signal was 11 
notes and the usual slogans were in French. 
Schedule is presumed to be 0800 -1000. (BF) 

Spain- Madrid has shifted from 15,420 
to 15,415 kc. It is heard at 0600 -0730 to the 
Far East and at 0830 -0900 in Arabic. (RL) 

English periods to North America are at 
2215 -2300, 2315 -0000, 0015 -0100 on 9363 kc. and 

ABBREVIATIONS 
A -About this frequency 
ABC -American Broadcasting Company 
BBC -British Broadcasting Corp., London, Eng- land 
BC- Broadcasting service or station 
c.w. QRM- luterfereuce from code station kc.- Kilocycle 
kw.- Kilowatt of power 
mc. -Megacycle 
ni -e.w.- Modulated code transmissions 
m.w. -- Medium wave 
QTIl Exact location 
R.- Radio 
s /off-- Sign -off of station 
s /on-- Sign -on of station V- Verified frequency 
xmsn -Transmission from a radio station xmtr- Transmitter used by station 

6130 kc. Another English period is at 1540 on 
7100 and 6130 kc. (DD) 

Sweden -The Radio Sweden broadcast to 
North America at 1900 -2130 is now heard well 
on 11,880 kc. The morning broadcast at 0815- 
0915 is on 15,155 kc., but is usually covered by Radio Moscow. The xmsns for Western North 
America are at 1100 -1145 on 15,155 kc. and at 
0500 -0600 on 11,705 kc. Stockholm is using a 
new frequency of 17,800 kc. at 0600 -0645, 0930- 
1045, and 1200 -1245, but interference from 
Rome is severe on this channel. (RL) 

Switzerland -Berne has increased use of the higher frequencies. The summer and fall 
schedule, in effect until October 31, is as fol- 
lows (italicized frequencies indicate new 
channels in use) : to Australia -New Zealand -Far East at 0215 -0445 on 11,865, 17,784 and 
21,520 kc.; to Southeast Asia and Japan at 
0745 -0930 on 15,305, 17,784, 21,520 kc.; to India 
and Pakistan at 0945 -1130 on 11,865 and 21,- 
605 kc.; to the Middle East at 1145 -1330 on 
11,865 and 15,315 kc.; to Great Britain and 
Ireland at 1345 -1530 on 9665 and 11,865 kc.; to 
Spain and Portugal at 1545 -1730 on 9665 and 
11,865 kc.; to Latin America at 1800 -1945 on 
9535, 11,865 and 15,305 kc.; to North America 
at 2030 -2215 on 6165, 9535, 11,865 kc.; to Latin 
America at 2230 -2300 on 9535 and 11,865 kc.; 
to Western North, America at 2315 -0000 on 
6165, 9535, and 11,865 kc.; to Europe at 0015- 
0200, 0500 -0830, 1030 -1730 on 6165 and 9535 kc.; 
to Africa at 0015 -0200 on 17,784 kc., 0500 -0730 
on 21,520 kc., 0945 -1300 on 21,520 kc., and at 
1315 -1700 on 15,305 kc. (RL, FW, JM, AK) 

Syria -The Damascus broadcast in English 
at 1530 -1630 is now heard well on a new fre- 
quency of 17,865 kc., replacing 9555 kc. The 
1900 -2100 Arabic xmsn for Latin America is 
on new frequencies of 15,165 and 17,865 kc., 
replacing 9555 and 11,915 kc. (RL, GF, DQ) 

Turkey -Radio Ankara is operating on 
15,160 kc. at 1400 -1645, replacing 7285 kc. The 
English program is at 1600 -1645. The Ankara 
17,825 -kc. frequency can be heard at 0900- 
0915, after 0900 s /off of Radio Norway. (RL) 
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A station believed to be TAZ, Izmir, was 
tuned at 1530 with Turkish music to 1550 
when light music followed. The s /off at 1600 
was blotted out by c.w. signals. (BB) 

The Istanbul Technical School is now oper- 
ating on 7143 kc. with a radiated power of 100 
watts. The call letters are TAOS. The Istan- 
bul Technical University Radio is now on 7040 
kc. (WRH) 

United States -A report has just been 
received concerning The Voice of Maritime 
Labor, New York. This is reportedly operat- 
ing over WFK39, 19,850 kc., WFL65, 15,850 kc., 
and WFK95, 15,700 kc. The latter frequency 
is best with news at 1250. This station is on 
the air on Sundays only. (HG) 

Venezuela- Recent frequency shifts are: 
YVKX, Caracas, from 3390 to 3305 kc.; YVMU, 

DX Programs 
The following stations carry DX pro- 

grams: Switzerland, over HER3, on 6165 
kc., over HER4, 9535 kc., and HERS, 11,- 
865 kc., on the first Thursday of each 
month at 2045 -2115; Denmark, over 
OZF, Copenhagen, 9520 kc., each Tues- 
day at 2115 -2130; Australia, over VLC9, 
Sundays at 0830 to Eastern North 
America; United States, over the Voice 
of America relay in Tangier, on Satur- 
days, at 1345 -1400 on 9500 kc.; Hungary, 
over Budapest, 9833 kc., on Saturdays 
at 1620 -1630. (NS) 

Carora, from 2470 to 3340 kc.; and YVRA, 
Maturin, from 2360 to 3325 kc. (RL) 

YVLK, Caracas, 4970 kc., has English at 
1800 -1900. The "Supper Club" is heard at 1800- 
1830 and 1850 -1900 with American records and 
local commercials. (SF) 

Windward Islands -The Windward Islands 
Broadcasting Service, Grenada, has shifted to 
new frequencies of 3390 and 17,800 kc., replac- 
ing 3395 and 17,745 kc. Their schedule is 1700- 
2115 daily except Saturday. (RL) 

Yugoslavia -Try for English from Belgrade 
at 1645 on 6100 and 7200 kc. At times they 
may use 6150 kc. (BT) 30 

SHORT -WAVE CONTRIBUTORS 
Richard Albright (RA), South Gate, Calif. 
Floyd Backus (FB), Richmond, Va. 
John Beaver (BE), Pueblo, Colo. 
Bernard Brown (BB), Derby, England 
Grady Ferguson (GF), Charlotte, N. C. Stuart Fidler (SF), Jordan, N. Y. 
Warren Fisher (WF), Miami, Fla. 
Bill Flynn (BF), Berkeley, Calif. 
Harley Grimmer (HG), Chamcook, N. B., 

Canada 
Mary Iwai (MI), Lombard, Ill. 
Allen Kelly (AK), DeRidder, La. 
David Kimpton (DK), Cobourg. Ontario 
Roger Legge (RL), McLean, Va. 
John Mann (IM), Montreal, P.Q. 
Chuck Maxant (CM), Baldwin, N. Y. 
Kurt Metzger, Jr. (KM), Ortonville, Mich. 
Robert Nelson (RN), Newburgh, N. Y. 
David Quarterson (DQ), Farrell, Pa. 
Peter Risse (PR), Atlanta, Ga. 
Norman Styer (NS), Elverson, Pa. 
Bruce Tuten (BT), Savannah, Ga. 
Francis \ \'elch (FW), Worcester, Mass. 
Stewart West (SW), Union, N. J. 
World Radio Handbook, (WRH) 
World Shortwave Club, (WSWC) 
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GUARANTEED 
FOR 

ONE YEAR 

110 V 
60 Cycles 

THE WONDER OF SOUND 
SOUND WILL DO YOUR WORK FOR YOU IT COSTS ALMOST 

NOTHING TO RUN THIS NEW GNO11E VIBRATOR 

SOUND-WAVE WASHER 
Washes clothes and linen, also your daintiest underwear 
and silk or nylon stockings. It will wash it clean and 
snowy white. It will never damage them. 

The wash is placed in a sink, tub or bucket and the 
sound waves go to work with no visible motion. Total 
washing and rinsing time approx. 30 min. 

No space problem with this Sound Washer. 
You can keep it in a corner of a closet. 
You can take it with you on your vacation. 
It is not much bigger than a child's top. 

ONLY $4995 
PLUS $1.55 POSTAGE AND 
INS. EXP. 1S THE PRICE OF 

THIS LITTLE WONDER 

TO ORDER: (C.O.D. PLUS C.O.D. CHARGES) OR SEND CHECK OR MONEY ORDER TO: 

ELECTRONIC DEPT. 

B & P TRADING CORP., 16 -18 Union St., Newark 5, New Jersey 

Shrinks Hemorrhoids 
New Way Without Surgery 

Science Finds Healing Substance That 
Relieves Pain -Shrinks Hemorrhoids 

For the first time science has found a new healing 
substance with the astonishing ability to shrink hem- 
orrhoids and to relieve pain- without surgery. 

In case after case, while gently relieving pain, actual 
reduction (shrinkage) took place. 

Most amazing of aL- results were so thorough that 
sufferers made astonishing statements like "Piles have 
ceased to be a probleta!" 

The secret is a new healing substance (tiio- Dyne *) - 
discovery of a world- tamous research institute. 

This substance is now available in SUppository or 
uiniaaent form under the name Preparation H *. Ask for 
it at all drug counters -money back guarantee. 

*Reg. U.S. Pat. Off. 

SELF CHARGING 
TRANSISTORIZED 
GEIGER 

COUNTEIt 
Includes Holster Ra- 
dioactive Source Ura- 
nium Official Yearbook 
(Reg. $2.00) Crystal 
Headphones 
Newt Revolut(onary, reliable Sen- 
sitive to gamma rays from all 
radioactive ores. Guaranteed. Free 
Literature. or send for Ura- 
nium Official Yearbook pima ra- 
dioactive source.... both for $10 

ori ly 

si 9.95 
ood. 

Send eh.ck 
or m 
(postage 
extra on 

C.O.D,s1 
WESTWOODRESEARCHB, DEVELOPMENT LABORATORIES, INC. 
14945 Ventura Blvd., Dept. B, Sherman Oaks, California 

September, 1956 

TRAINED MEN NEEDED! 
BIG PAYI -GOOD FUTURE! 

DIESEL ELECTRONICS 
AUTO 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 obey. In which you or. intered.d and mail for 
FREE BOOKLET 

71°1 BAILEY 
ElICTRONICS 

T ANS echnical Schools 
AUTOMATION 

Veteran Approved 
1626$. Grand, St. Louis 4, Mo. 

Name Age 

Street 

Town Zone State 
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ALL PIE W 
BIGGER THAN EVER! 

REE 

ELECTRONICS 
Catalog No. 65 

Here's everything in Industrial 
Electronics, High Fidelity, 

Radio, TV and Amateur 
Equipment Write 

today 

WARE 
ELECTRIC COMPANY 

Mail Order Division ... Dept. 9.9 

223 W. Madison St., Chicago 6, Illinois 

4736 W. Century Blvd., Inglewood, Calif. 

INVENTORS 
Send for 

PATENT INFORMATION 
Book and 

INVENTOR'S RECORD 
without obligation 

GUSTAVE MILLER 
56-PE WARNER BUILDING 

WASHINGTON 4, D. C. 

SPEAK AND 
WRITE LIKE A 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. OFF. 1922.1929 

Patent Attorney & Advisor 
U. 5. NAVY DEPT. 1930.1947 

PATENT LAWYER 

College Graduate 
If you lack complete college training in English you ran now 
become an effective speaker, writer, and conversationalist - without going back to school. With the new CAREER INSTITUTE 
METHOD you can stop making mistakes in English, build up your vocabulary, speed up your reading, acquire real writing skill, learn the "secrets" of fluent conversation. Method suc- cessfully used by thousands. Takes only 15 minutes a day at home. Costs little. 32 -page booklet mailed FREE upon request. Send card or letter NOW! 
CAREER INSTITUTE, Dept. 1049, 25 E. Jackson, Chicago 4 

NJOI DIC ßwá 
CUSTOM RADIOS FOR ,{ 
1952 TO 56 FORDS 14 

SUPERHETERODYNE BIG 6 x 9 
INCH SPEAKER LOW BATTERY 
DRAIN EASY INSTALLATION 

PERMEABILITY TUNER WRITE FOR LITERATURE 

NORDIC RADIO COMPANYBOX 582 EVANSTON, ILL. 

53890 

Better Than Your Own Shoe Store at Home! ç 
Your own business - your ow't hours!, 
Earn up to $30 a day just showing magic 
Cushion Comfort! Styles for whole 
family! Shoe samples at no cost! Write 
NOW for FREE Catalog, all details! 
TANNERS SHOE CO. 122 BROCKTON, MASS. 
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Hi -Fi Revives Kings of Swing 
(Continued from page 47) 

differ for every instrument. Hence the re- 
cording engineer can set his filters to pass 
one set of overtones and block another, 
bringing out one instrument while sup- 
pressing the other. Sometimes this re- 
quires "isolation" of one part of the total 
tonal spectrum on a separate tape, which 
is later blended by a sort of double -dub- 
bing procedure into the main sound chan- 
nel feeding the cutter. 

As a final touch, the right amount of 
"liveness" is added to the rather dead -ish 
studio sound of these old records by the 
usual echo devices, and the tape is ready 
for transfer to the new microgroove 
master. 

Swing Back In Focus. Proof of this 
particular pudding lies in the listening. 
The net result naturally falls short of 
present standards. But what has been ac- 
complished is none the less remarkable. 
Gone is the hiss, the buzz, the scratch, and 
the muffled ventriloquist aura of yore. In- 
stead, swing shifts into a new focus, crisp 
and clean with much better balance and 
articulation. Instruments are recognizable 
by their tone, rather than by the hopeful 
guesswork of the old days. There is even 
considerable expressiveness unearthed in 
some of the solo passages -fine touches 
lost before. Though lacking the hi -est of 
fi, these rejuvenated records are eminently 
listenable, even on wide -range equipment. 

Best of all, these recordings bring back 
classic performances which epitomize a 
whole age : Benny Goodman's incompara- 
ble Sing, Sing, Sing, for example, recorded 
with a band whose roster reads like a 
Who's Who in Jazz -Harry James, Ziggy 
Elman, Gene Krupa, and an arm -long list 
of big -name et ceteras. 

Benny's famous Carnegie Hall Concert 
is here, too. It's a fitting tribute to the 
King of Swing, who packed the Hall back 
in 1938, when a jazz concert was a daring 
innovation. The contents of the set are so 
numerous and so uniformly good that they 
can all be recommended with equal en- 
thusiasm. The full -side (LP) free -for -all 
on Fats Waller's old standard, Honey- 
suckle Rose, is one of the finest anywhere. 

If we add to Benny's hot numbers a few 
of Glenn Miller's smooth, dance -tempo ar- 
rangements from the Limited Edition al- 
bum, the result is a nutshell picture of all 
that was best in the Swing Era. Although 
Miller's band almost always played from 
scores, the tempo favoring the less frantic 
type of dancing, still his work had a 
brightness and charm that's enjoyable to- 
day. The continuing popularity of some of 
his old favorites bears this out : Little 

Always say you saw it in- POPULAR ELECTRONICS 
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Brown Jug, for example; or In the Mood; 
or Tuxedo Junction. 

Artie Shaw's liquid, effortless clarinet is 
restored to us. The restorations cover his 
big -band days, with both the phenome- 
nally popular standards like Frenesi and 
Begin the Beguine, and a number of less 
well -known but no less excellent pieces. 
They show off such Shaw innovations as 
the full violin section in a swing band. 
The Both Feet in the Groove album con- 
tains forgotten gems like the slow -jump 
Coinin' On, recorded on the same date 
(July 24, 1938) as the perennial Beguine, 
which pushed the Shaw organization to 
the top. For Artie in the slower, smooth - 
as- butter mood, the record contains a full, 
tricky arrangement of What Is This Thing 
Called Love that's guaranteed to wake a 
lot of twenty -year -old memories. 

The names go on, too many for detail: 
Duke Ellington, one of the most original 
minds in the business; that old Sentimental 
Gentleman, Tommy Dorsey; Count Basie; 
Coleman Hawkins; Jess Stacy; and so on. 
There's enough available by now to whet 
the most jaded appetite. 

"In The Mood." For those of us who 
grew up under the reign of King Benny, 
and who spent our adolescence listening to 
"Music in the Miller Mood" on the "Ches- 
terfield Hour," these records evoke nos- 

SHOOT Ti' iBOUBIE F,9.s7 
With H. G. Cisin's Copyrighted RAPID 

"TV TROUBLE SHOOTING METHOD" 
Without experience or knowledge, tnis guaranteed new method 

of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert, NO THEORY-40 MATH -you can locate 
all faulty in record - breaking time regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" is the most valu- 
able aid to TV servicing ever written. Be a TV Trouble Diag- 
nostician. Increase your present earnings. Open your own 
Profitable Business or get a high -paying skilled job. 

It's all in this book,,. 
Nothing more to Pay -Nothing else to Buy 

85 picture troubles, over 58 rastee and 17 sound troubles. 
By this unique copyrighted method you know EXACTLY 
\VIIERE the trouble is: plus step-by -step instructions, includ- 
ing 69 RAPID CHECKS. enabling you to find the faulty part, 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Rapid Checks. OVER 65 ALSO RE- 
QUIRE NO INSTRUMENTS! Rapid checks include emergency 
checks for distorted pictures, defective tubes including l'IX 
tube, plus 57 others. ALL EXPLAINED IN SIMPLE LAN- 
GUAGE. PERFORMED WITHOUT INSTRUMENTS, MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE. 

H. O. ('!sin, the author, is the inventor of the AC/DC midget 
radio. Ile licenses 1H'A, AT&T etc. Ile lias also trained thou- 
sands of technicians now owning their own prosperous TV serv- 
ice organizations or holding highly paid TV positions. Ills years 
of experience are embodied in this remarkable new book. 

Guaranteed Money Back in 5 Days If Not Satisfied! 

1 pail 
paid 

ABSOLUTELY FREE with each order: H. G. Cisin's 
newest hook "TV & RADIO TUBE SUBSTITUTION 
GUIDE." Cives direct replacement; of .et and 
picture Lobes. ylost valuable servicing aid! ACT 
NOW -oil Luth isiolis postpaid at cos- of only one! 

...V RUSH COUPON NOW! 

R. G. CISIN, CONSULTING ENGINEER, 
Amagansett, N. Y. 

i Enclosed find Si. Rush both books. 

Name 

Address 

City 

Dept. P -I8 

Zone State 

*you 
pay 

shipping 
charges 

u g SS et p 10 

old du0ur 

TRADEIN ALLOWANCE 
for your old dud deductible from T. M. 
list price. 
10 ".14" $2, 15" $2.50, 16 "-17" $3.50, 
19" $4, 20" $4.50, 21" $5. 

BRAND NEW TV 
PICTURE TUBES 

RCA and DUMONT Licensed 
Partial Listing 

No dud required 
Type T.M. Price 
10BP4 
12LP4 
12QP4 
14CP4 
15DP4 
16DP4 
16GP4 
16KP4 

$10.95 
12.95 
10.00 
15.25 
16.95 
18.50 
19.25 
17.00 

Type T.M. Price 
16RP4 $17.00 
17BP4 19.00 
17GP4 
17LP4 
19AP4 
20CP4 
21ALP4A 
21EP4 

21.00 
18.00 
23.00 
24.00 
24.00 
24.00 

Picture Tubes Shipped F.O.B. 
Passaic, N. J. Via Railway Express 

Dept. PE -9 

THE RIGHT PRICES! 

ALL TUBES UNCONDITIONALLY 
GUARANTEED FOR I YEAR 

PRE -ESTED TUBES 
INDIVIDUALLY BOXED 

OZ4 
1B3GT 
1H5GT 
1LC5 
1LN5 
1N5GT 
1Q5GT 
IRS 
154 
1S5 
1T4 
1TSGT 
1U4 
lus 
1X2 
304 
354 
3V4 
5U4G 
5V4G 
5Y3 
6A84 
6ÁC7 
SAGS 
6AG7 
6AF4 
OAKS 
611L5 
6AQ- 
6AS5 
6AT6 

6AU6 6SH7 12BA6 
6AU5CT 65J7GT 12BE6 
6AV5 6SK7GT 12AZ7 
6AV6 6SL7GT 12BH7 
6AX4GT 6SN7GT 12BY7 
6AT6 65Q7 12SA7 
6AH4GT 65137 125G7 
6BA6 6T8 12SJ7GT 
6BC5 6U8 12SK7 
613E6 6V3 12SL7GT 
6BG66 6V6GT 125N7GT 
6816 6W4GT 12SQ7 
68K5 6W6GT 12SR7 
68K7 6X4 1978 
6BL7GT 6X5GT 19BG6G 
6B06$T 6Y6G 2SBQ6GT 
6807 7C5 25L6GT 
68Y56 7C6 25Z5 
6827 7E7 25Z6GT 
6C4 7F7 3585 
6CB6 7F8 35C5 
6CD66 7N7 35L6GT 
6F6 12ALS 35W4 
6H6GT 12AT7 35Y4 
6J5GT 12AU6 35ZSGT 
6J6 12AU7 5OAS 
6K6GT 12AV6 5085 
6L6 12AV7 SOCS 
6S4 124X7 50L6GT 
65801 12AX4GT 117Z3 
6547 128Y7 

TUBE MART DISCOUNT 

HOUSE 

The Lokpet Bldg. Passaic, N. J. 

ANY 

ASSORTMENT 

RECEIVING 

TUBES 

41c. 
Quantity Buyers! 

100 Tubes - $38.00 

FREE POSTAGE on all pre- 
paid continental U. S. A. 
orders. 25c handling charge 
on all orders under $5.00. 
25% Deposit on all C.O.D.'s. 
Subject to prior sale. 

PRescott 3.0330 
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36" FLEXIBLE SHAFT 
For Precision Working 
... Hard-To- Get -At- 

Places! 
Reg. $9.95 'Now 

$5'95 
plus35cp.p. and hdlg. 
This handy flexible 
shaft with complete 
handle increases the 
utility of your electric 
drill, electric motor, 
grinder or drill press 
where t /y' shank c 
be attached. Easily at- 

tached to do grinding, carving, 
drilling, sanding, polishing, 
buffing. slotting, engraving, 
etching. etc., on wood, metal, 
glass and plastics. The Flex- 
ible Shaft is tamper proof, 
sealed and designed for life - 
time service. Can be operated 
at speeds up to 6000 RPM. 

12 Pc. Needle & Warding 

FILE SET 
ONLY 

$2.49 hdlg. 

pstg.) ® 
beet qualitmy tool 

Wei, to t the exacting r 
quires en of mechanics, 
watch and ewelry craftsmen, 
hobbyists. Attractive kit con- 
tains the fo lowing 5t /2" long 

hneedle and warding files with igh est cutting qualities: 
round, flat. knife, square, tri- 
angular. In all textures: fine, 
medium fine, medium. medium 
coarse, coarse. Comes with 
polished wood handle and new 
type steel grip chuck. 

15c ea. for Finest Imported 

PRECISION PLIERS 
Flat Nose 
Combination 
Diagonal Cutter 
End Cutting Nippers 
Round Nose 
One Side Flat-. 
One Side Round 
Snipe 

FOR JEWELERS, OPTI('AL 
WORKERS. IJOEnYiSTS, 
CRAFTSMEN OF ALL 
KINDS! There superb Ger - 

o smeelesicd 
et 
t 

ty tool ti, fabricated 

d, eu e 

to 
most et exacting specification. 
Allover ground and inclisl, . 

smooth hard surfaces. 
perking joints with 

won the right to sifel Jane 
eut to safely and 

rety hold even the most securely 
ce 
corners and angles. 

Euch 

glien 
comers and d listes. Ease 

eler ie 4. lose and e veritable 
gem of precision and strength. 

15c ea.... all 1 for $5.ee 
ppd. 

SET OF 6 SWISS 

PRECISION 
SCREWDRIVERS 

NEW $1.25 
LOW PRICE ppd. 

Perfect for Jewelers, 
watchmakers, hobbyists. 
etc. SIX DIFFERENT 
SIZES: 

Knurled body grip assures 

'say 
handling. Finest steel 

and craftsmanship. A hard -to- 
beat value frees Switzerland. 

Send Check or M.O. C.O.D. fee extra. MONEY BACK GUARANTEE 

SCOTT- MITCHELL HOUSE, INC. DEPT. 
M 238, 6112 NAY WAY 

TRAIN FOR CAREER IN ENGINEERING OR COMMERCE 

BACH. SC. DEGREE IN 27 MONTHS in Mech., Civil, Elect., 
Chem., Aero., Radio (TV- Electronics) Engineering. IN 36 MONTHS 
ín Bus. Adm. (Gen, Bus., Acetg., Motor Transport Mgt.) . . . 
capable students faster. Visit campus, see well -equipped labs. 
Heavy demand for graduates. Placement service. Prep courses. Ap- 
proved for Vets. Enter Sept., Jan., March, June. Low cost. Write 
Joan McCarthy, Dlr. Adm., for "four Career In Eng. .e Cam." - at TRI -STATE COLLEGE 3696 Colle e live. f Angola, 

BE QUALITY WISE 
Every kit complete with 28 page fully illus- 

trated, in- 
struction 
ana assem- 

bly . _. bey 

Write today HI -FI AM -FM 
for FREE TUNER KIT 528.95 
catalogue 

COVER AND LEGS OPTIONAL 
HI -FI AMP. QUALITY-ELECTRONICS, Dept. P -9 
KIT $28.80 319 Church St., New York 13, N. Y. 

earn 

15 
HOUR 

as TAX EXPERT 
Our students earn as much as $3,000 in 
3 short months preparing income tax re- 
turns in spare time. Also operate lucrative 
year -round Business Tax Service, Digni- 
fied home -oftice business. Experience un- 

necessary- We train you; help you start. State approved 
home training program. Write today for free prospectus. 

UNION INSTITUTE, 68 Hoboken 30 -M, N. J. 

ELECTRONIC 
COMPLETE KITS FOR ARTICLES KITS 

DESCRIBED IN THIS AND OTHER 
MAGAZINES -WRITE FOR PRICES 

ALGERADIO ELECTRONICS CO. 
236 N. Franklin St. IV 9 -0808 Hempstead, N. Y. 
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talgia for what was perhaps a happier 
time. The intervening years of hot and 
cold war added, unfortunately, more to 
our wisdom than to our joy. Depression 
or no, the 30's saw us more relaxed than 
the atom age. These records captured the 
easy yet intense feeling of the times. That 
part of their content -the emotion trans- 
muted into their grooves -can't be pol- 
ished up by engineering, but it certainly 
takes on a poignant sheen in the perspec- 
tive of memory, 30 AAAAA 

Transistor Topics 
(Continued from page 87) 

high gain. Bias for the first stage is sup- 
plied through resistor R1. The positions of 
the n -p -n and p -n -p transistors may be 
interchanged if the battery (BI) polarity 
is reversed. Known as a complementary 
amplifier, circuit (B) is suited to assembly 
using similar n -p -n and p -n -p transistors, 
such as G.E.'s 2N170 (n -p -n) and 2N107 
(p -n -p) or Sylvania's 2N35 (n -p -n) and 
2N34 (p -n -p). 

Product News. Lafayette Radio, 100 
Sixth Ave., New York 13, N. Y., has just 
introduced a new "Hi- Q- Loopstick" an- 
tenna, designed specifically for transistor 
circuits but also suitable for use with vac- 
uum tubes. The new antenna coil is in- 
tended for AM broadcast -band coverage, 
when used with a standard tuning capaci- 
tor, and is provided with a tap to match 
the comparatively low input impedances of 
transistor circuits . . . assuring maximum 
signal transfer and circuit efficiency. Type 
number is MS -299. 

Good news for experimenters . . . more 
price cuts! G.E. has cut the net price of 
its new 2N170 n -p -n transistor to only 
$1.45 . . . and the popular 2N107 p -n -p 
unit has been cut to 99 cents! These two 
transistors are ideal for experiments with 
complementary circuits (see above). 

The General Transistor Corporation of 
Richmond Hill, N. Y., has announced a new 
p -n -p phototransistor, Type GT -66. A 
three -electrode unit, the GT -66 may be 
used as either a triode or diode light - 
sensitive cell. It is especially well suited 
for equipment employing a modulated 
(varying) light source. 

A new "high power" transistor has been 
announced by CBS -Hytron. This unit, CBS 
Type 2N155, is designed specifically for 
use in auto radio receivers and is intended 
for operation on a 12 -volt battery. It is a 
p -n -p transistor. Chances are you'll see 
some of these used in 1957 car radios. 

The "Mascot," a new transistorized 
pocket radio manufactured by Televex, 
Inc., Kew Gardens, N. Y., features ex- 
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tremely long battery life (see photo on 
page 86). This two- transistor receiver, 
powered by a pair of small penlite cells 

. operated for more than 3000 hours 
with a single set of batteries ... comes 
complete with a 20' antenna hank equipped 
with a miniature clip. Earphones are avail- 
able as an optional accessory. 

Developments Overseas. Although the 
United States is unquestionably the world 
leader in transistor development and in 
commercial applications, other nations are 
not idle. Your columnist has received word 
of transistor work in England, Holland, 
Japan, and in many other free nations. 
Latest news item is the announcement of a 
fully transistorized pocket receiver, devel- 
oped by the world- famous Telefunken 
Company of Hanover, West Germany. 
The photo on page 87 shows exterior and 
interior views of this interesting five -tran- 
sistor receiver. 

Well, fellows, that's it for now ... see 
you next month. .. . 

-Lou 
AA AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Custom- Design Time Switches 
(Continued from page 70) 

interval was the prime consideration. A 
child with a bedside radio seldom turns it 
off before falling asleep. A timer set to 
control the duration of the "on" interval 
could save the parent quite a few steps. 
Cams cut for "s.p.s.t., NO" operation, and 
" s.p.s.t., NC" operation are shown on page 
69 (bottom). Either cam permits playing 
the radio from 7 to 9 p.m. and from 6:30 to 
8 in the morning. Note particularly that for 
controlling the "on" intervals the cam - 
switch combinations are reversed from 
what they were for "off" interval control. 
Since there are two possible cam -switch 
combinations, the constructor can select the 
type of cam easiest to fabricate for either 
"off" or "on" operation for each particular 
application. 

The single cam and switch type of opera- 
tion can also be used for controlling yard 
lights, chicken house lights, etc. Since the 
periods of daylight and darkness vary dur- 
ing the year, one fixed cam would unneces- 
sarily waste electricity during the long sum- 
mer days. However, variable cams, com- 
posed of two or more individual cams 
clamped together, permit the control peri- 
ods to be adjusted whenever necessary. The 
drawing on page 70 shows an exploded view 
of a variable cam set to turn on a yard light 
from 5 p.m. to 7 a.m. By rotating one cam 
with respect to the other, this interval can 
be shortened or lengthened. If the load to 
be controlled exceeds the rating of the Mi- 
croswitch, a relay with greater power -han- 
September, 1956 
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ELECTRICAL 
WIRING JOBS 

2 GIANT now made Easier! 
Volumes Surer! SAFER! 

31 68 Newest idea is ages! Official 

Pictures! National Electrical Code 
rules made crystal -clear by 
PICTURES! Books contain 

thousands of pictures explaining every Code 
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reference 
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FREE TRIAL! 
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dling capacity can be operated by the 
Microswitch. 

More than one cam can be driven by the 
same timing motor. Thus, with a switch ac- 
tuated by each cam, several circuits can be 
controlled from one centrally located unit. 
It follows that for certain operations more 
than one switch could be operated by the 
same cam. The cams may be made in vari- 
ous ways. On page 70 (top) is a photo 
showing a control which turns on a house- 
hold ventilating fan for ten minutes every 
two hours. The switch is "s.p,s.t., NO." For 
greater precision in adjusting the "on" in- 
tervals, the cams are pointed machine 
screws threaded into a plastic disc. By turn- 
ing the screws in or out, the duration of 
each interval can be shortened or length- 
ened. 

One -rpm motor -cam systems do not 
have the everyday practicability of the 1- 
rpd type, but many interesting gadgets can 
be devised which utilize them. For instance, 
a disc with a number of cams on the pe- 
riphery could be used as a blinker, or a 
Christmas tree light flasher. By mounting 
several switches around this same cam, dif- 
ferent lights -or strings of lights -could be 
synchronized so that when one is "on" the 
others are "off," etc. The cam could well 
take the form of a music box cylinder with 
pegs used to actuate the switches; with 
such an arrangement, a "light organ" could 
be constructed. There is no limit to what 
can be done with timing motors, cams and 
Microswitches. 30 
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The Plate That Talks 
(Continued from page 92) 

cps, for example, the diaphragm must 
move four times as far as it does at 200 
cps. But the two outer plates must remain 
very closely spaced for optimum opera- 
tion. This spacing gives the suspended 
diaphragm very little room in which to 
vibrate. At the middle and high frequen- 
cies, where the motion is in thousandths 
of an inch, it is no problem. But the limits 
are reached when the diaphragm is forced 
into the low bass regions. 

To an extent, this difficulty is overcome 
by increasing the size of the diaphragm. 
The bigger the diaphragm area, the better 
is its bass performance, and the less it has 
to move to put out the bass notes. Here, 
though, lies another problem involving ul- 
timate size and cost and general prac- 
ticability of a bass -reproducing electro- 
static speaker. To date, this problem has 
been solved in theory only. Reports and 
rumors tell of experimental models both 
here and abroad. What will actually be 
produced remains to be seen. 3p' 
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The Transmitting Tower 
(Continued from page 72) 

such as a single -band WAS, a QSL card 
which did not contain that information 
would be useless for his purpose. 

Be careful to show the date and time of 
the contact clearly, so that the recipient 
will know where to check his log when he 
makes out your card. This is especially im- 
portant in cards going to foreign ama- 
teurs. They almost always wait for a QSL 
from a USA station before sending one. 
Spell out the name of the month in such 
cards. To us, a date written 6 -12 -56 means 
June 12, 1956, but in most foreign coun- 
tries it would mean 6, December, 1956. 

Take enough time to make your card 
look neat. A carelessly penciled card gives 
the impression that the sender really did 
riot care much what happened to his card, 
and the recipient may take the same atti- 
tude. A card on which all blanks are care- 
fully filled in with pen or typewriter cre- 
ates a much more favorable impression. 

Insuring Delivery. At least as impor- 
tant as any of the above is to make sure 
that your card actually reaches its des- 
tination. Too many amateurs address their 
QSL cards "Operator Sam, KN9XXX, Chi- 
cago, Illinois," or in some other obviously 
inadequate manner. With very few excep- 

tions, anyone sending a card with such an 
address would save money by leaving the 
stamp off and throwing the card away. 

The best thing to do when a complete 
address is not available is to hold the card 
until it is obtained. However, if you wish 
to take a chance with a doubtful address, 
place the card in an envelope, write in the 
upper left -hand corner "If not delivered in 
5 days, return to (Your Name, Your Ad- 
dress)," affix a 3 -cent stamp, and mail. An 
undelivered card will come back, and you 
will at least know what happened to it. 

The necessity for a complete address on 
a QSL card to insure its delivery imposes 
a handicap on newly licensed amateurs. It 
takes -at least one issue of the Call Book 
after they get their licenses before their 
calls appear in it. Consequently, unless 
the stations they work happen to be in the 
Call Book, the only way they can get QSL 
cards at first is to send their addresses to 
every new station they work. The heavy 
interference in the amateur bands often 
makes it impossible to get an address 
through in either direction. Under these 
conditions, the wisest thing to do is to hold 
your card until the station is worked again 
or a new Call Book comes out. 

If a QSL card does not arrive in return 
for yours within a reasonable time, send 
another one. The first one may have been 

FOR THE "DO- IT- YOURSELF" MAN! I 

TRANSMITTER UNIT 

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 sery 
ice, RC -100 Transmitter Unit (or kit) are sold 
direct. When cash accompanies order, Inter- 
national prepays postage. Otherwise, ship- 

V ment made C.O.D. 

September, 1956 

MODEL RC -10O (BATTERY OPERATED) 

Measuring aye" 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 
CRYSIAI, íM1( ;. CO. Inc. 

18 N. LEE PHONE FO 5 -1165 OKLAHOMA CITY, OKLA 
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HELP US OBTAIN OUR HAM LICENSES 

In this section of the Transmitting Tower, 
the names of persons requesting help and en- 
couragement in obtaining their amateur 
licenses are listed. To have your name listed, 
write to Herb S. Brier, W9EGQ, % POPULAR 
ELECTRONICS, 366 Madison Ave., New York 17, 
N. Y. Names are grouped geographically by 
amateur call areas. 

Kl /W1 CALL AREA 
David Duncan, 127 Blue Hill Ave., Milton 87, 

Mass. 
Norman Piette, 91 Pulaski Blvd., Woonsock- 

et, R. I. (Code and theory) 
Ernest Godbout, 142 Garden St., Woonsock- 

et, R. I. (Code and theory) 
Francis Ascolillo, 119 Cornell St., Roslindale 

31, Mass. 
Rusty Bulis, 201 Birchwood Rd., Manchester, 

N. H. Phone: NA -2 -8896. (Code) 
Bob Gordon, 279 Upham St., Melrose, Mass. 

(Would like help in obtaining low- priced ham 
equipment) 

George Howard, Jr., (15), Summer St., Frank- 
lin, Mass. Phone: 1131 -W. (Code and theory) 

K2 /W2 CALL AREA 

Avrum Gittlet (17), 1424 43rd St., Brooklyn 
19, N. Y. (Needs help with code; learned 
theory at Brooklyn Tech; will answer all mail) 

Hugh Bruce (13), 2115 Troy Ave., Brooklyn 
34, N. Y. (Code) 

Harold Cohen (40), 2355 Ocean Ave., Brook- 
lyn 29, N. Y. (Code and theory) 

James McDonough (13), 686 East 28th St., 
Paterson 4, N. J. (Code) 

Jay Cleary, 360 Woodward St., Jersey City 4, 
N. J. 

K3 /W3 CALL AREA 

James Glatt, 709 West Weber Ave., Dubois, 
Pa. (Would like SWL pen pals; will answer 
all letters) 

Louis Lindenmayer, 3218 N. Fairhill St., 
Philadelphia 40, Pa. (Help with procedure in 
obtaining Novice license) 

Anthony Glinskas, 9 W. Ogden St., Gerard - 
ville, Pa. (Advice on equipment and aerial 
best suited for valley area) 

Leonard Dietrich, Manatawny, Pa. (Code 
and theory) 

James Reynolds, 755 Marietta Ave., Lancas- 
ter, Pa. (Needs help for code test and written 
examination) 

K4 /W4 CALL AREA 

Dwight Harman (13) 
Tenn. (Code) 

Tommy Wright, Rt. 6, 
Pensacola, Fla. (Code) 

Larry Bentield, Route 
Tommy Moultrie, 1487 

Ga. Phone: 2 -6858. 
Earl W. King, M.O.Q. 

N.C. (Theory) 

, Rt. #4, Kingston, 

Box 167, (Ferry Pass) 

#1, Mount Ulla. N. C. 
Virginia Ave., Macon, 

2901, Camp Lejeune, 

K5 /W5 CALL AREA 

Bob Wilkins, 906 West Commerce, Honey 
Grove, Texas. (Has been SWL'ing for three 
years, now wants to talk back; needs help 
with code) 

Buddy Gilmore, Box 804, Aqua Dulce, Texas. 
(Code and theory; will answer all letters) 

Leonard Clark, 146 Blossom Dr., San Antonio, 
Texas. (Theory and code) 

Allen Kelly, K5 -SWL, Rte. #3, DeRldder, La. 
K6 /W6 CALL AREA 

Ronald Malt, U.S.N. 352- 72 -92, YA -63, C/O 
F.P.O., San Francisco, Calif. (Home is Tulsa, 
Okla, but he is stationed in Alameda, Calif.) 

Harry D. Jenkins, 2044 Sherman Drive, Corr 
cord, Calif. (Traded an oscilloscope for an 
s.w. receiver, became an avid SWL'er, now 
wants to become a ham) 

Robert Hayden Stormer, 1109 Mound St., 
Alameda, Calif. (Theory and receiving code) 

Earl H. Carder (34), 6148 Aura Ave., Resdea, 
Calif. (Radio theory) 

James Lytthans, 199 E. La Verne Ave., Po- 
mona, Calif. (Code and theory) 

K7 /W7 CALL AREA 
Robert L. McMullen, 414 West 31st St., 

Cheyenne, Wyo. (Code and theory) 
Thomas MacFarland, 807 W. 14th Ave., Spo- 

kane 4, Wash. 
Rhio Hove, 219 So. 36th Ave., Yakima, Wash. 

(Code and theory, will answer all letters) 
Lynn C. Ratcliffe, 1235 E. 92nd St., Seattle, 

Wash. Phone: KE -1496. (Advanced theory and 
code) 

K8 /W8 CALL AREA 
Ron Ruff, 2051 Division Rd., St. Clair, Mich. 

(Code and theory; would like to hear from 
hams with "Heathkit" OX35) 

Richard J. Copits, 204 East Hamtramck, 
Mount Vernon, Ohio. 

Frank V. Piekarski, 27 Morgantown St., Fair - 
chance, Pa. 

John W. Northrup, 39854 Ormsby, Mt. Clem- 
ens, Mich. (Code and theory) Phone: HO -8- 
4763. 

Gregory Andracke, W8 -SWL, 5940 Chats- 
worth, Detroit 24, Mich. Phone: TU -2 -5323. 
(Code) 

K9 /W9 CALL AREA 

Thomas Ivas (16), 6844 S. Maplewood, Chi- 
cago 28, Ill. 

William D. Dragoo, Jr., 305 S. McKinley St., 
Muncie, Ind. Phone: AT 2 -3525. (Code and 
theory) 

Robert Yolton (14), 2915 Colgate Rd., Madi- 
son, Wis. 

Allen Butkus, KN9BET, 143 E. Walnut St., 
Oglesby, Ill. (Wants help on General Class 
theory, also pen pals) 

Thomas Iras (16), 6944 S. Maplewood, Chi- 
cago, Ill. (Code) 

Roger Kimmel, 3808 N. 54 Blvd., Milwaukee 
16, Wis. (Code) 

KO/W0 CALL AREA 

Ronnie Ettinger, 1864 Hillcrest Ave., St. Paul 
16, Minn. 

Stanley Sides, Box 332, Malden, Mo. (Help 
in obtaining license and getting started after- 
ward) 

Carl Turnquist, 829 Mapleton, Boulder, Colo. 
Duane Brady, P. O. Box 85, De Soto, Mo. 

(Code and theory, antenna tuning and match- 
ing) 

Alfred Schott, Route 1, Milford, Iowa. (The- 
ory) 

Al Kennedy, KNODFC, 2856 Texas Ave., St. 
Louis, Mo. Phone: PR -3 -1113. (General Class 
theory) 

VE AND OTHERS 
Bill Steinberg (15), 6701 Belard Rd., Cote St. 

Luc (Montreal), Quebec, Carrada. 
Graham A. Rife, 536 Frederick St., Preston, 

Ont., Canada. (Code, theory, Canadian regula- 
tions, equipment) 

Noel Elliot (14), R.R. 1, Meadowvale, On- 
tario, Canada. (Code, theory, Canadian reg- 
ulations; will answer all letters, will travel to 
Toronto for help) 

Bob Wismer, 1676 W. 59 Ave., Vancouver 14. 
B. C. 

To help prospective amateurs obtain their 
Novice licenses, the Radio- Electronics -Televi- 
sion Manufacturers Association offers a set of 
code records (recorded at a speed of 33!3 rpm) 
and a Novice Theory Course for $10.00, post- 
paid. The complete course or more informa- 
tion on it is available from RETMA, Suite 800, 
Wyatt Bldg., 777 Fourteenth St., N. W., Wash- 
ington 5, D. C. 
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ASSEMBLE YOUR OWN 

WALKIE -TALKIE 
RADIOPHONE 

for os RM. as 

$6.50 

plus acoesiories 

Specifications: I to 5 mile range with 18 -inch antenna and much 
more with directional beam antenna. Tunes from 144 to 148 mcs. 
High level amplitude modulation. Silver plated tank circuit and 
many other exclusive features assure maximum efficiency and long 
battery life. Fully portable -no external connections ever needed. 
Meets FCC requirements for general class amateur license. No 
minimum age requirement. 

The fo lowing components are all you need to assemble a com- 
plete walkie- talkie as illustrated. Factory wired and tested trans- 
ceiver chassis complete with special dual tube $6.50 
High output carbon mike $1.49 
Miniature mike transformer $ .98 
Powerful alnico magnet headphone _..$1.25 
Strong 16 gauge aluminum case 8 "x5 "s2 ") with battery com- 
partment, battery switch plus all hardware and fittings in- 
cluding 18 inch antenna $3,98 

Uses standard batteries available at your local radio store. 
All components except tubes guaranteed for one year. 
Please include 5% for postage. COD's require $1.00 deposit. 
Thousands sold throughout the world. Foreign currency of 

equivalent exchange value plus sufficient amount for postage ac- 
cepted. 

All orders immediately acknowledged. 

SPRINGFIELD ENTERPRISES 
fox 54 -E Springfield Gardens 13, N. Y. 

TECHNICIANS 
WANTED 
RADIO TELEVISION AND ELEC- 
TRONIC INDUSTRIES NEED 
WELL TRAINED MEN. 

The man who really has 
the "know -how" will win the 
best rank and position and the 
highest pay in the years ahead. 
Engineering Opportunities 
shows how you can be thor- 
oughly trained by specialized 
home study courses. It lists 
details of over ninety courses 
in ail branches of engineering 
and academic fields. Get your 
free copy of "Engineering Op- 
portunities" to -day by mailing 
the coupon below. 

Canadian Institute of Science & Tech- 
nology Limited, 622 Century Bldg., 
412, 5th St., N.W., Washington, D.C. 

Please forward free of cost or obliga- 
tion of any kind your 105 -page handbook, 
"ENGINEERING OPPORTUNITIES ". 
Name 

Address 

Course interested in Age 

Canadian Enquiries: Canadian Institute of science 6. Technology, 
263 Adelaide St. W.. Toronto. Ont. 

,gqie//TRANMTtERK /l1080'? 
SAY, THIS V /KING YOUMEAN 
'ADVENTURER" YGY/RR /G WAS 

LOOKS LIKE MADE FROM 
THE ONE FOR A KIT? 

ME! / JUST GOT 
MY NOV /CE 
TICKET, 

BUT WHICH 
KIT SHOULD 

/ BUY. 

THATS EASY! 
CHOOSE THE KIT THAT 
GIVES YOU THE MOST 
POR YOUR MONEY,/ 

EVERY- 
THING IS SUPPLIED. 
ALL YOU NEED IS 
YOUR OWN KEY 
AND CRYSTAL. 

NOW YOU'RE TALK /NG // 
I'VE GOT ONE AND IT f5 

GOT 'EM 
ALL BEAT / 

SAY /STEP BY STEP INSTRUCTIONS/ 
I'LL BE FINISHED TONIGHT! 

JOHNSON 
MAKES A 
COMPLETE 

LINE OF TELEGRAPH 
KEYS,TOO. WRITE FOR 
FULL INFORMATION. 

SURE, /TS TV/ 
SUPPRESSED-WORKS ALL 
BANGS --BO THRU /O- -LOADS 
ALMOST ANY ANTENNA- - 
AND /T S PUNCHED AND 
DRILLED FOR YOU, TOO,/ 

September, 1956 

VIKING "ADVENTURER" CW KIT 

Compact, completely selfcontained 
50 watt transmitter kit. Single knob 
bandsw itching -effectively TVI 
suppressed. Easy assembly by 
novice or experienced amateur. 
80, 40, 20, 15, and 11 -10 meters. 
Cot. No. 240 -181 -1 

c nalelo with tubes. 45495 

E. F. JOHNSON COMPANY 
3002 Second Ave., S.W., Waseca, Minnesota 

Please send me a copy of Bulletin 727, which 
descnbes the Viking Adventurer" in doted, 

NAME 

ADDRESS 

CITY STATE 

J 
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lost or mislaid. Put the second one in an 
envelope, and enclose a courteous note, ex- 
plaining why you need the addressee's 
card. Mention tactfully -if you actually 
want a confirmation of a contact, and not 
just wall paper -that a plain card con- 
taining the desired information will satisfy 
your needs. Use airmail for best results. 

Incidentally, if you are one of those who 
have neglected to answer received -QSL 
cards because you do not have formal 
cards of your own, remember that most 
amateurs would far rather have a simple 
postal card than to be ignored entirely. 

SWL Cards. Many short -wave listeners 
mail reports to amateur stations they hear 
and request QSL cards in return. Almost 
everything said above goes double for SWL 
cards. Few amateurs value a listener re- 
port nearly as much as they do a QSL 
card; consequently, it is harder to get a 
reply to one than to a QSL card. However, 
by following the above suggestions, you 
can expect about a 50% return from SWL 
cards. Including return postage improves 
the percentage somewhat, but the very 
thought makes some SWL's furious. 

Using QSL Bureaus. At the head of 
each call area listing in the Call Book is 
the address of a DX QSL bureau. In addi- 
tion, in the United States, an address of a 
Novice QSL bureau is also given. To re- 

ceive cards through them, you must fur- 
nish a business -size stamped envelope ad- 
dressed to yourself, with your call letters 
written in the upper left -hand corner, to 
your area QSL bureau. In addition, the 
Novice bureaus accept cards from both 
U.S. and foreign amateurs for distribution 
to Novices who have envelopes on file. 
Few Novices use the Novice QSL bureaus. 

The DX QSL bureaus are designed 
strictly to distribute incoming foreign QSL 
cards. Most DX cards arrive via this route; 
therefore, if you work foreign DX, send 
an envelope or two to your area QSL man- 
ager; otherwise, your DX cards will re- 
main in his files. Do not send your outgo- 
ing DX cards to him. 

News and Views 
Dave F. Kovach, KN2RSM, 161 La Grange 

St., Vestal, N. Y., writes: "I have been on the 
air two months and have made 75 QSO's (con- 
tacts) in 13 states and Canada. I have been 
using an AR -2 receiver and an AT -1 trans- 
mitter feeding a 120' end -fed antenna. I have 
just secured enough money to get an S -40A 
receiver. My biggest gripe is against stations 
that do not QSL. I QSL 100',; , and I get a re- 
turn of about 805- ." 

Bill Skidmore, KNBAZQ, 2513 Third St., 
Cuyahoga Falls, Ohio, says: "It is nice to read 
about the fellows you have worked in the 
Transmitting Tower. I tried changing the re- 
sistor in my AR -3 receiver, as Terry Meyers 

REBUILD YOUR 
CARBURETOR - 
IMPROVE ENGINE 
PERFORMANCE! 
Eliminate sluggishness, cut down on gas consump- 
tion by rebuilding the carburetor in your car this 
weekend. A detailed article in September AUTO 
MECHANICS shows you how to use convenient 
carburetor kits to better your engine's performance. 

In the same issue: 

HOW TO SOUNDPROOF YOUR CAR 
CAUSES AND CURES OF HARD STARTING 
IGNITION TIMING FOR PEAK PERFORMANCE 
REAR END REPAIRS 
TOOL UP FOR AN ENGINE JOB 

AAIEeNAHICs 

=w.d ,...-.._. 
,f 

rt 

BUY YOUR COPY OF SEPTEMBER AUTO MECHANICS 

On Sale Now at all Newsstands Only 350 

, Ale.ey. sly you sew t POPULAR ELECTRONICS 
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suggested on page 115 of the June P.E. It 
works swell. Also, the QF -1 Q- Multiplier you 
described in the May issue helps a lot." 

Jim Williams, W5BPA- W5ISX, P.O. Box, 
Roswell, New Mexico, writes: "I am planning 
some antenna experiments at the 1500' height 
on the 1610' tower of KEWS -TV, where I am 
employed. This will probably be the world's 
highest amateur antenna. I'll appreciate sug- 
gestions as to what kind of antennas and 
what bands to try. Beams are out, because of 
their wind resistance. I plan to use 300 -ohm 
ribbon to feed the antennas, because of its 
light weight and low wind resistance. The 
transmitter will be a Viking II." 

Walker C. Gellman, W4IHA, 105 Woodland 
Ave., Great Falls, S. C., shows what can be 
done with low power. "I finally got on the air 
and with only 11 watts. My rig is the Sand- 
wich Box Transmitter described in POPULAR 
ELECTRONICS for March. Frankly, I did not ex- 
pect to get out of the state with it. Imagine 
my surprise when in five hours of operation I 
worked K2's, W3's, W4's, and W5's, with 589 
'solid copy' reports. My antenna is a 40 -meter 
dipole, 20' high, and my receiver is an AR -3. 
I am the first and only ham in my town. I'll 
be glad to help anyone who is interested." 

Jim Rogers, KNOEHG, (17), Box 186, El 
Dorado, Kans., complains: "I like to rag -chew 
a little, but many of the stations I work just 
want to exchange reports, names, and ad- 
dresses, and then sign off. So, if anyone else 
likes to rag -chew, look for me on 7184 kc. 
Even though I think rag- chewing is more 
fun than DX'ing, I have worked 34 states 
in nine call areas in about three months 
on the air. I use a TR -75 transmitter, run- 
ning 60 watts, a 1/2-wave doublet antenna, and 
an S -85 receiver." 

Howard Schmidt, K2JYK, 235 White St., 
Englewood, N. J., wastes no time in saying: 
"I have been a ham for two years now and 
have had a lot of fun at it. It seems to me 
that some of the newer hams are neglecting 
the privilege of sending messages or radio- 
grams. It may seem difficult, but it isn't, and 
I am sure that they would enjoy it." 

Robert Carraway, WNIHIR, Chester, Mass., 
reports: "I have only worked eight states, be- 
cause I stick to 80 meters in the afternoons, 
when I am lucky to get out of town with my 
AR -2, AT -1, and AC -1. I'll do better on the 
DX when I go on 40 meters. What I really 
want to talk about is the Northeastern Novice 
Net which Jay Worrell, WN1HUK, R.F.D. #2, 
Raymond, N. H., and I have organized. We 
meet on 80 meters, Saturday afternoons and 
weekday evenings, and invite everyone in the 
area to join us." 

Hugh Edmonds, Jr., KN4GBJ, P.O. Box 277, 
Anderson, S. C., says: "I work 40 meters only 
for 24 states, with 21 confirmed. My transmit- 
ter is a Viking Adventurer, running 50 watts, 
and my receiver is a reconditioned SX -17. I 
would like a schedule with Okla., Mich., or 
any Wl, 7, 9, or O." 

Fred Beatty, KNBAJX, 5301 Second Ave., 
Vienna, W. Va., reports: "I have tried about 
six different hobbies, but have not found any 
other as satisfying as amateur radio. I got my 
Novice license in February and hope to have 
my General by the end of the summer. My rig 
September, 1956 

Your choice of school is highly 
important to your career in 

INDUSTRIAL 
ELECTRONICS 

TELEVISION 

Become an 
ELECTRICAL ENGINEER 
or an 
ENGINEERING TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 to 42 months 
with a major in electronics or electrical power. 
ELECTRICAL TECHNOLOGY 
Engineering Technician certificate in 12 months in 
electronics, radio, or electrical power. 
Associate in Applied Science degree in 18 months 
in radio and television. 
TECHNICAL SERVICE 
Service certificate in 6 months in electricity; 
in 12 months in radio and television. 

MSOE - located in Milwkukee, one of 
America's largest industrial centers - is 
a national leader in electronics instruction - with complete facilities, including 
the latest laboratory equipment, visual 
aid theater, amateur radio transmitter - 
offers 93 subjects in electrical engineering, 
electronics, radio, television, electrical 
power, and electricity. 

Advisory committee of leading indus- 
trialists. Courses approved for veterans. 
Over 50,000 former students. Excellent 
placement record. 

TERMS OPEN SEPTEMBER, JANUARY 
APRIL, JULY 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. PE-956, 1025 N. Milwaukee Sf. 
Milwaukee 1, Wisconsin 

Send FREE career booklets on: 
Electrical Engineering Radio- Television f 

I am interested in 
(Name of cours -e) 

Name Age. 

City zone. State 
If veteran, give discharge date MS -31A 
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SPANISH [ or4European ] FRENCH 
JAPANESE GERMAN ITALIAN 
MODERN GREEK -any of 34 languages available 

for FREE TRIAL AT HOME 
With l INéarAPHONE -The World's Standard Cuov er,ation:a Method 
-You Start to SPEAK another language TOMORROW-or IT COSTS 
YOU NOTHING! 
For just 20 Minutes a Day you listen to Linguaphone's life -like 
recordings. It is easy-AND FUN -to learn another language AT 
HOME with LINGUAPHONE -the same natural way you learned to 
speak before you went to school. 
Only LINGUAPHONE brings 8 to 12 of the or Ills hest native lan- 
guage teachers into your home. You hear both and speak 
about everyday matters in their native tongue. YOU understand-You 
SPEAK correctly as they do. It's like living in another country. 
That's why Linguaphone i used tints the World hy educators, 

students ofs all ages 
business 

have learned another language lana 
million home-study 

guage iois ideal way. 
Send today for Free booklet fully describing the conversational 
method: also details on how you may obtain a COMPLETE Course - 
unit In the language you choose on FREE TRIAL. Linguaphone 
Institute, 1- 89.096 Rock. Plaza, N. Y. 20. 

Linguaphone Institute, Phone: Circle 7 -0830 
T- 89.096 Rock. Plaza, New York 20, N. Y. 

Please send me: 
FREE Bonk Information on FREE Trial. 

No obligation, of course. 
My language interest is 

Name 
Address 

City Zone. . State 
The World's Standard Conversational Method 

for Over Half a Century 

LEARN TELEVISION 
"AT THE MOST PRACTICAL SCHOOL IN THE WEST" 

WORK ON LATE MODEL SETS -USING MODERN SERVICING 
EQUIPMENT AND TECHNIQUES; UNDER QUALIFIED TECH- 
NICIAN INSTRUCTORS (SHORT RESIDENT) AND (CORRE- 
SPONDENCE COURSES) -NO UNNECESSARY MATH OH 
THEORY -ALSO UHF AND COLOR TV. 

APPROVED FOR VETS- ENROLL NOW! 
Day and Night Classes Write for Free Literature 

Dept. 2A-Correspondence 
Dept. 2R- Resident 

V. S. I. TELEVISION SCHOOL °Sssouth 
Firestone Cali. d' 

CABINET MAKING 
,,'.Aa LOW COST HOME TRAINING COURSE : FOR BEGINNERS & ADVANCED CRAFTSMEN 

I F /1' ,_ - Make money. Learn skills and secrets of fine 
- -- woodworking and tool use. Professionally pre- 

pared shop method training tells and shows 
how. Covers everything. Easy to master. 

Write forte INTERSTATE TRAINING SERVICE 
Free Booklet DEPT F -95 PORTLAND 13, OREGON 

"Personne -Tone" TV by DéRO 
EXTENSION SPEAKER 
Carry TV sound to any spot In ONLY 
the room 3 -way selector switch ga95 and sound volume control. 4x0 
speaker. Veneer wood cabinet. 
Complete With able. Fits any 
TV set for greater enjoyment. complete 

AT LEADING JOBBERS, OR WRITE 
DeRO ELECTRONICS, 134 -A Nassau Rd., Roosevelt, L. I., N.Y. 

Please Be Sure to Mention 

POPULAR ELECTRONICS 
When Answering Advertisements 
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is an AT -1, and the receiver is an SX -25. I 
have worked 23 states, of which 17 are con- 
firmed. I'd be happy for guys to write." 

From Germany, Hans Rohrbacher, DJ2NN, 
Freiburg i. Br., J. v. Weerthstrasse 5, writes: 
"I was very lucky to get some old issues of 
POPULAR ELECTRONICS. Your articles and the 
letters from Novices in the USA are very 
helpful in completing the picture we have of 
the States. Perhaps you are interested in 
amateur radio here in Germany. 

"On 15 meters, I have worked a lot of Nov- 
ices with great fun. I was able to work 30 
states in three months. My only frequency 
on 21 mc. is 21,120 kc., using a hand -rubbed 
crystal. I might say that some Novices make 
their calls too long, and QSB gets them before 
they finish. On 20 -meter c.w., I have worked 
250 W's in eight weeks; and on 40 meters, I 
have worked eight states. In the morning 
hours, W's are very strong on this band. 

"My rig is all self -built, running 100 -watts 
input. Unhappily, I must multiply frequency 
in the final amplifier for 20 and 15 meters, so 
my output is low on these bands, but I am 
planning a new 150 -watt rig. At first, I used 
an indoor folded- dipole antenna. Now, I have 
an outdoor 40 -meter Fuchs antenna, which 
does much better. My receiver is a 13 -tube, 
two -conversion superheterodyne. 

"About myself. I am 21 years old and a stu- 
dent of the Technical High School near Frei- 
burg. There are 120,000 inhabitants here and 
only 12 hams, and only three of them are 
QRV for DX. I am alone on 21 mc. Besides 
amateur radio, I collect stamps, and am al- 
ways happy to get a new stamp on a letter. 
Most German boys collect stamps, too; so 
don't forget this when QSL'ing directly. If 
you have any questions, I'll try to answer 
them the quickest way." 

John Rudolph, 9 Myrtle Ave., Ridley Park, 
Pa., forwarded an interesting clipping from 
the "Stars And Stripes." It seems that 
W6BGJ, while driving near Rawlings, Wyo., 
came upon a bad automobile accident. He 
immediately called for help and an ambulance 
over his mobile transmitter, raising KH6QU 
in Hawaii, who relayed the information to 
W6RUQ in North Hollywood. He, with the 
aid of the American Legion Traffic Net, tried 
to raise any ham in Wyoming. This failing, 
he called the California police, who sent 
a message on teletype, via Dallas, Denver, 
and Laramie. Twenty -three minutes after 
W6BGJ's original call, an ambulance and a 
highway patrol reached the scene of the ac- 
cident. 

Paul DeVivo, K2PGP, 198 -21 49th Ave., 
Flushing 65, N. Y., writes: "I want to congrat- 
ulate W8VVD for his 'Hart -25' transmitter, 
described in the April, 1955, POPULAR ELEC- 
TRONICS. Since I got my General license and 
put a v.f.o. in front of it, it has really been 
working. With it, a dipole antenna, and an 
SX -25 receiver, I have worked Canada, Cuba, 
Puerto Rico, Virgin Islands, Guantanamo Bay, 
Guatemala, Brazil, Hawaii, England, Wales, 
Germany, Sweden, Switzerland, and Yugo- 
slavia on 40 meters." 

That's all our space for this month. Keep 
writing. 73, Herb, W9EGQ 

Always say you saw it in- POPULAR ELECTRONICS 
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ELECTRONICS BARGAIN BASEMENT 
SAVE ON THESE SPECIAL BUYS OF THE MONTH 

R/C DUAL PROPORTIONAL KITS 
Ace R/C Kits are available for the largest va- 
riety of Radio Control Transmitters and Re- 
ceivers and related equipment. Transmitter 
and Receiver kits begin at $7.95 for COM- 
PLETE kits -only extras to buy are batteries. 
Write for Free catalog 56 -2E. 

Ace R/C East Ace Radio Control Ace R/C West 
Box 1661 Box 301 Box 18 

Burlington, N. C. Higginsville, Mo. Carmichael, Cal. 

Navy type 5 (ap- 110 Volt 
pnn:. 6'»2" L x 3'.s ' 60 Cycle 
die.l. Ort,inal runl.. $190.00 
Don't Irae Ihis va:ur. nnlrr 
!no o's. genera tors, transformers, 
and differentials all at till, prìrl'. 
Sliip. ;'t. t. llis.. $3.95 ea. 
l'cr pair x .50 

Include post ace. 
SIDNEY BARE IF IllTIIRNFD 
PREPAID WITHIN TEN DAYS 

ESSE RADIO IND INDIANAPOLIS ST 

ST. 
25, INDIANA 

TEST 

OSCILLOSCOPE 

TS- 100 /AP 

'34" 

Used by 
U. S. Signal 

Corps for 
Viewing 

Video Pulses, 
Time Inter - 
vols. Etc. 

110V -A.C. 
Send for Our 
Surplus Lists 

SEMLER INDUSTRIES, INC. 
6853 LANKERSHIM BLVD., NORTH HOLLYWOOD, CALIF. 

41111w") 

"TAB" SPECIALS 
Cutler Hammer Switch, Hvy Duty t 87441(6, 3P DT, will handle up to IO 

antes., y, H.P. I phaso 115-575 VAC/3/4 
H.P. 2-3 phase 115 -575 Var. Silver plated 
contacts. Reg. $2.40; "TAB" ta 2 for $ 

New Diehl Miniature PM Motor 
Hi efficiency, ball bearing, type F D6-21, 
RPM 10,000/27.5 VDC. Excellent for models 
R. R. & experimenters. Size I" H.. I" W., 
2" D. $20 Reg "TA B" $ 1 .85 

"TAB" III Liberty St., N.Y. 6, N.Y. 

Dept. OB Rector 2 -6245 

There's no better place for reaching so many 
electronics hobbyists and experimenters than 
on the pages of this magazine! Ask about 
POPU LAR ELECTRON ICS' "Bargain Base- 
ment" column rates and circulation figures by 
contacting POPULAR ELECTRONICS, 366 
Madison Avenue, New York 17, N. Y. 

September, 1956 

LAFAYETTE SPECIAL 
RADIO CONTROL TRANSMITTER 

Completely assembled - tested - and guar- 
anteed R/C transmitter. Includes tube and 
27.255 MC crystal. 6 sect. telescoping an- 
tenna. Size: 4" x 4" x 12 ". Approx. 1 mile 
range. Shpg. wt., 3 lbs. Lees batteries. 
F -249 Net 19.95 

a [uf ''aaV 100 SIXTH AVE. G álß NEW YORK, N.Y. 

BOSTON 10. MASS., Ill Federal St. 

1110114 1, N I, 24 Central Ire. 

Include postage w,th order. 
DEPT PE 

THE BIGGEST 25c BARGAIN 
IN THE ELECTRONICS INDUSTRY 
Yes, just 25e will bring you the next 12 issues 
of our monthly bargain- packed bulletin, fea- 
turing: Motors, Meters, Relays, Timers, Blow- 
ers, Pumps, and thousands of outstanding 
electronic devices. Just a quarter starts you 
on the bandwagon of values. 

HERBACH & RADEMAN, INC. 
1204 Arch Street Philadelphia 7, Penna. 

LAFAYETTE SPECIAL 
RADIO CONTROL RECEIVER 

Completely wired and assembled, 
with tube, ready to operate on 
exam free 27.265 MC remote con- 
trol band. Size: 13 /s" x 1- 15/16" 
x 3 ". Weight 3.3 oz. Uses one 1.5 volt and one 45 volt battery. Less 
batteries. Shpg. wt., 8 oz. 
F -208 Net 7.95 

Q 100 SIXTH AVE. 10510N 10, MASS., 110 Federal St. 

il (/ NEW YORK, N.Y. NEwAAN 2, N 1. 14 Eenhal Are. 

J NAINFIELD, 139 W. Second St. 

Oc1i(O DL1t PE BRONX 58, N. Y., 513 E. Fardbam Rd. / Include postage with order 

BRAND NEW 
ELECTRONIC 

PHOTO FLASH 
100 Watt Sec. 

$' 995 Ship Wt. 
50 lbs. 

Operate on 12 or 24 Volts SYLVANIA A -1073 Strobe 
Complete Strobe Nousing Instruction Manual 

HERSHEL Radio Co. 5249 Gr. River, Det. 8, Mich. 

The next (October) issue of POPULAR 
ELECTRONICS marks our second anniversary 
as America's foremost magazine for the elec- 
tronics hobbyist and experimenter. It's the 
biggest issue in our history! Watch for it! 
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O/asti/feo' 
RATE: 501S per word. Minimum 10 words prepaid. November issue 
closes September 3rd. Send order and remittance to: POPULAR 
ELECTRONICS. 366 Madison Avenue, N. Y. C. 17. 

FOR SALE 
TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed 1st Quality 
Top Name Brands Only. Write For Free Catalog or 
call Walker 5 -7000, Barry Electronics Corp., 512 Broad- 
way, New York 12N, N. Y. 

DIAGRAMS for repairing radios $1.00, Television $2.00. 
Give make, model. Diagram Service, Box 672 -PE, 
Hartford 1, Conn. 
SECRET Beam Transmitter, New, Five Mile Range, 
White & Infrared, Portable, Flashlight battery opera- 
tion. Includes Signal Gun, Gunstock, Tripod, Infra- 
red Goggles, Remote Control, Carrying Case, Manual. 
Government paid over $50. Yours for only $10 post- 
paid. Illustrated Signal Corps Manual 50c. Surplus, 
Box 118, Jersey City 4, N. J. 
TRANSISTOR Pre -Amp $9.95. F -M Pocket Radio Kit 
$3.95, Tube $5.95, Earpiece $5.95, Transistor Two Band 
Radio With Earpiece $25.95. Three Electronic Ques- 
tions Answered $1.00 and Stamped Envelope. Ekeradio 
Electronic Developments, 646 No. Fair Oaks, Pasa- 
dena, Calif. 
"AUTOMATIC Garage Door Control" Book (POP' - 
tronics Bookshelf, March, 1956); standard parts; radio 
or post control. Complete assembly instructions, 
plans photos, exploded view: $1.50. R -L Books, 13339 -A 
Debby, Van Nuys, California. Guaranteed! 
AUTOMATIC Headlight Dimmer. Transistorized. Kit 
or ready to install. Nagog, Littleton, Massachusetts. 
DIAGRAMS! Repair Information! Radios -Amplifiers 
-Recorders $1.00. Televisions $1.50. Give Make, Model, 
Chassis. Norelco- Philips and Amperex tubes in stock! 
TV Miltie, Box 101 -PE, Hicksville, New York. 
"20 CRYSTAL Set Plans" (SW record 5800 miles), 
Catalog and "Radfobuilder" magazine -25¢. Labora- 
tories, 328 -L Fuller, Redwood City, California. 
COMPLETE Television sets $11.95. Jones TV, 1115 
Rambler Ave., Pottstown, Pa. 
WALKIE- talkie plans, constructional details. Inex- 
pensive, simple, compact. 50'. Fabco Electronics, 7400 
Jackson Pk., Birmingham, Mich. 
TUBES -Parts -80% off -Free List. Federal, 986 18th 
Ave., Newark, N. J. 
PANEL Meters, Transformers, Tubes, Crystals. Free 
List. Rijor Products Co., Box 81, Rego Park, N. Y. 

TRANSISTOR kits. Pocket portable with earphone 
and battery $7.95. Crystal diode receiver with tran- 
sistor stage $4.95, without $3.95. Earphone $1.95. Two 
transistor amplifier $4.95. Microphone $1.95. Wired 
kits $2.00 extra. Altronics, 2815 Solway, St Louis 21, Mo. 

SURPLUS Radar, transmitters, receivers, walkie -talk- 
ies. Fantastic bargains. Picture catalog 5d. Meshna, 
Malden, Mass. 

WANTED 
TUBES and equipment bought, sold and exchanged. 
For action and a fair deal write B. F. Gensler, W2LNI, 
56 Crosby St., N. Y. 12N, N. Y. 

INVENTIONS WANTED 
INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420 77th, Oakland 5, Calif. 

TAPE RECORDERS 
TAPE Recorders, Tape. Unusual Values. Free Cata- 
log. Dressner, 69 -02F, 174 St., Flushing 65, N. Y. 

PRE -RECORDED Tapes, Low price recording tape, 
Accessories. Catalog. Efsco Sales, 270 -A Concord Ave- 
nue, West Hempstead, N. Y. 
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BUSINESS OPPORTUNITIES 
PROFIT through Growth Stocks. Special Report $1 
Shows You How. Brookmire, Inc., 52 Wall Street, New 
York City. 
TO $100.00 Weekly. Sparetime, Home Operated Mail - 
order Business. Successful "Beginner's" Plan. Every- 
thing Supplied. Lynn, 10420 -E National, Los Angeles 
34. 
VENDING Machines -No Selling. Operate a route of 
coin machines and earn amazing profits. 32 -page cat- 
alog free. Parkway Machine Corporation, Dept. 12, 
715 Ensor St., Baltimore 2, Md. 
FREE Booklet "Money- Making Facts" tells mechan- 
ically- inclined men how to start sparetime business 
at home. Lee Foley Company, Columbia Heights, 
Minnesota. 
$70 WEEKLY -home, spare time. Simplified mail 
bookkeeping. Immediate income -easy! Auditax, 
34757Y, Los Angeles 34. 

$150 WEEK -easy! Start home Venetian Blind Laun- 
dry. Revealing book free. E. O. Co., 101 So. 44th, 
Philadelphia 4, Penna. 
AT Last! Something New and Sensational in latest 
Tall Christmas Cards. Make Extra Money Fast! Show 
Satins, Velours, Metallica. Gets Easy Orders. Pays 
up to 100% Profit. 30 Free Samples. With Name 50 
for $1.50. Big Line. Amazing Convertible Pen -Pencil, 
Napkins, Gifts, Stationery. Several $1.00 Boxes on 
Approval. Puro Greetings, 2801 Locust, Dept. 6185 -L, 
St. Louis 12, Mo. 

EMPLOYMENT INFORMATION 
JOBS -High Pay. South America, the Islands, USA, 
foreign countries. All trades. Clerical, labor, engineers, 
drivers, others. Women also. Fare paid. Application 
forms. For information. Write Section 92B, National 
Employment Information, 1020 Broad, Newark, N. J. 

INSTRUCTION 
FINISH High School at home, spare time. No classes. 
Diploma awarded. Write for Free catalog. Wayne 
School, Catalog HET -13, 2527 Sheffield, Chicago 14. 

OPPORTUNITY! Complete high school at home in 
spare time with 59- year -old school. Texts furnished. 
No classes. Diploma. Information booklet free. 
American School, Dept. X656, Drexel at 58th, Chicago 
37, Illinois. 
ENGINEERING Degrees earned by home study. Resi- 
dential Courses Also Available. American College of 
Engineering, Box 27724 -D, Hollywood 27, California. 

HIGH- FIDELITY 
FREE: Stroboscope Disc. Gives accurate check of 
turntable speed and variations permitting adjustment 
to eliminate distortion, wrong pitch & "wow." Send 
1OC to cover postage & handling. Free catalog of TV 
repair books included. Harry G. Cisin, Amagansett, 
N. Y. 

RECORDS 
PHONOGRAPH Records Cheap. Catalogue. Para- 
mount, TD-313 East Market, Wilkes- Barre, Penna. 

STAMPS AND COINS 
INDIANHEAD Cent and list ... loc. Haas Coins, 
Desk PE -1, 2205 Northland, Lakewood 7, Ohio. 

MISCELLANEOUS 
FREE Kits List & Engineers' vocabulary. Amacco, 252 
Greenwich St., N. Y. C. 

GUARANTEED Finest Quality -100 Double Edge Razor 
Blades $1.00. United, Box 7, Corona 68, N. Y. 

PERSONAL Printer, Self Contained Case, Automatic 
Inker $1.00 -500 Gummed Name & Address Labels 
Hundreds Uses $1.00. United, Box 7, Corona 68, N. Y. 

SONGPOEMS and Lyrics Wanted! Mail to: Tin Pan 
Alley, Inc., 1650 Broadway, New York 19, N. Y. 

Always say you saw it in- POPULAR ELECTRONICS 
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Build a "Minidyne" 
(Continued Iront page 78) 

signal generator to 455 kc. and switch on 
the 400 -cycle modulator. Now, turn the re- 
ceiver volume control to maximum. 

Adjust the trimmers at the top of T2 
and the slug available through the under- 
side of TI for maximum tone output from 
the speaker. Keep the volume control of 
the receiver at maximum, but back off the 
r.f. output from the signal generator as 
the i.f. circuits are brought into alignment. 
The most critical adjustment of the trim- 
mers can be made when the tone from the 
speaker is just barely audible. 

When the i.f. circuits are aligned, re- 
move the temporary short circuit connect- 
ed across the plates of C3 and turn the 
plates of the tuning capacitor to where 
they are completely meshed. Set the r.f. 
signal generator at 550 kc., and adjust the 
slug in L2 until the 400 -cycle tone is again 
heard coming from the speaker. The 
length of the threaded brass adjusting 
screw on L2 should be extending about 'Ai" 
when the adjustment is properly made. 

Now, turn the plates of the tuning ca- 
pacitor full out, and set the signal gen- 
erator at 1700 kc. Adjust the trimmer on 
C3 until the tone is heard coming from the 
speaker. Retune the receiver and the sig- 

nal generator to 550 kc. and readjust the 
slug in L2. Then recheck the 1700 setting 
and, if necessary, retrim C3. This com- 
pletes the alignment. 

Operation. In the design of the "Mini - 
dyne," all stress has been laid on gain. 
Thus, it is not a high -fidelity receiver. 
With a 20' length of wire used as an an- 
tenna, it provides room volume when re- 
ceiving stations are 50 miles away. How- 
ever, the maximum audio output is 
limited. Severe distortion results from 
overloading the tube, so the length of the 
antenna should be limited to that which 
provides best over -all performance. Those 
constructors living in large cities which 
have strong broadcast transmitters will 
need a fairly short antenna. In some lo- 
calities, enough signal may be picked up 
by LZ alone, without any antenna. 

Those of you who live at some distance 
from a powerful station, however, will 
need an antenna. For most efficient recep- 
tion of a single station of your choice, 
back out the trimmer on C2 until its ca- 
pacitance is too low to be effective. Tune 
the "Minidyne" to the desired station and 
adjust Cl for loudest and best perform- 
ance. To receive several stations moderate- 
ly well, juggle the adjustments of Cl and 
the trimmer on C2 until the reception is 
the best that can be obtained. 

lust For Examining COYNE'S New Set 

Yes, you get this big. brand new honk, "150 
Radio -Television Picture Patterns and Diagrams 
Explained," absolutely FREE! lust off the press. 
Gives complete II x 22" Schematic Diagrams 
on leading models Radio and TV Sets. Easy-to- 
read, large St _ x 11" pages, with full instructions on how to use the diagrams. A "must" in every repair kit. You 
get this book Ls a FREE Gift for asking to ", a',,' ne': new 
7 -book set. "applied Practical Ifadio -T,d. - 

AT LAST! MONEY- MAKING "KNOW-HOW- ON 
TRANSISTORS, COLOR TV AND SERVICING 

Coyne'.. great 7-volume set gives you all the answers to servicing problems- quickly! For basic "know -how" that's easy to understand, you'll find everything you want in Vol - sines 1 to 5 on over 5000 practical facts and data. Every step from fundamentals to installing, servicing and trouble- shooting all types of radio and TV seta. So up -to -date it covers COLOR TV. CIIF and the latest on TRANSISTORS. All this plus Volume ti -NEW Coyne TECHNICAL DIC- TIONARY wither 4000 definitions of the latest terms, symbols and abbreviations in radio -TV, electronics and electricity. 
EXTRA! 900 -PACE TELEVISION CYCLOPEDIA INCLUDED 
And then, for speedy on-the-job use, you a ;et ,!ame the famous Payne TELEVISION CYCLOPEDIA, It answers today's television problems on servicing. alignment, instal- lation, etc. In easy-to-find ABC order, cross- indexed. Use this 7- volume TV- RADIO LIBRARY FREE for 7 days; get the valuable Servicing Book ABSOLUTELY FREE! 

NOW! 

7 BIG 
BOOKS 
IN ONE 

GREAT SET? 

SEND NO MONEY! .lust mail coupon for 7- volume set on 7 days free trial. We'll include ''nook of 150 TV -Radio Patterns and Dia- 
grams. If you keep the set, pay $2 in 7 days and $2 per month until $24.50 plus postage in paid. (Cash price, only 522.05.1 Or 
you can return the library at olir expense in 7 days and owe noth- ing. YOU BE '111E Jrltl;F. Either way, the book of TV -Radio Pat. 

Is yours FREE to keep! Offer le limited, Act NOW! 

Educational Book Publichinri Oivis,on 

COYNE 
ELECTRICAL SCHOOL 

500 S Poulina St, Dept 96-PE (two o 17, III. 

September, 1956 

FREE BOOK -FREE TRIAL COUPON! 
Ednca(Ianel Book Puenh no Division 
COYNE ELECTRICAL SCHOOL, Dept. 9PE 500 S. Paul,ne St., Ch,cano 12, 111. 
YES! Send 7- Volume "Ap lied Practical Radio- Televlslnn for 7 days FREE TRIAL per your otter. Include TV -Radio Patterns Diagram Bunk FREE. 
Name Age 
Addrisi 
City Zone State 
Where Employed........ 

' 

............. 
Cheek here If vma want library sent C.O.D. You pay postman 22.05 plus C.O.D. postage on delivery. 7 -day money -hack guarantee. 

J 
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LWRITE FOR NEW BONUS CATALOG 

NEW "TABLITE" ELECTRONIC FLASH KITS 
AC & Battery Operation Inbuilt 

All in One Camera Case 
Uses new lo cost lo voltage SUPER CIRCUIT 
constant bright light output; light duration 

1 /600 seed; color Kfia00°: cost per Sash less 
than 3,40. 1O0Ó to 2000 flashes per set of bat- 
teries. All kits with inbuilt AC pack. Kits less 
batteries. Easy to follow' instructions. 
MODEL 400B. 60 Watt Seed, color 75 +; B &W 225+. 
Recycles 2 seeds, less than 4 lbs. @ $29.95 
MODEL 600B,c 120 WATT Seed, color 100 +; B &W 300 +. 
Recycles 5 s 'ds, less than 5 lbs. @ $44.95 
TWO (21 240 VOLT BATTERIES @ $10 
KITS ASEMBLED, Additional @ $10 

KITS! 
Each "TAB" Kif Contains 
Quality Components in the 

EXTRA: 
25 Precision Resistors 
10 Switches 
25 Knobs 
75 Carbon Resistors 
36 Panel Lamps 
10 Electrolytic Cond's 
15 Volume Controls 
25 Tube Sockets 
50 

SOO Lugs 
ers 

& Eyelets. gs 
10 Bathtub 00 Cond's 

5 lbs. Surprise Package 
30 Transmit Mica Cond's 
40 Insulators 
I.000's OF SATISFIED 

CUSTOMERS 

KITS! 
the Finest Selection of Top 
Most Popular Values & Sizes 

Free Kit with Each 
$10 Kit order 
25 Power Resistors 
65 Mica Condensers 

5 Crystal Diodes 
250 ft. Hook Up Wire, Asst'd 
100 Fuses 

35 Ceramic Condensers 
10 Rotary Switches 

6 Crystals 
60 Inductprs & Coils 

5 Microswitches 
10 Wheat Lamps 

.1 In Plastic Box 

EACH 
C KIT ONLY 77 99 

"TAB" FINEST HI -FI RECORDING TAPE 
7" Reel -1200 F . Per Reel 

$1 
45 Lots 

Sold on Money Back Guarantee.. 4' of 12 

Highest nudity Hi -Fi Precision Coated & Slit, 
FERRO -SHEEN processed, quality controlled, o 

P 
'tant output, 

Noise FREE, Splice FREE Plastic Tape. Freq. lie IPS. 40 -15KC 
Oxide Well In "TAB" @ $1.59 a; 3 -$1.50 ea. 

They're Fun to Build, and You Save $$, too 

BUILD 'EM YOURSELF KITS 
MULTITESTER, 1000 Ohms Per Volt, 31 ranges. AC /DC Volts: 
0.1, 5, 10, 30, 100, 500, 5000V. Amps: 0 -1, 10 ma; 0.1, IA. 
Ohms: 0 -5000, 100K, 1 meg, 61./B ranges. Model TE3. @ $12.25 
RF SIGNAL GENERATOR, for FM /AM alignment & TV marker 
fre s, 15OKC to 34 me. /calibrated harmonics to 102 me. 400 
cycle sine outputs. Precision Slade. Model TE4 @ $18.95 
VTVM, Precision built, 41/2" meter. AC /DC Volts: 0, 5, lO, 100. 
500. 1000V. Ohms: 0.2 to 1000 meg. Steel case. Stable and ac- 
curate. Model TE2 @ $24.25 
TUBE TESTER, Professional type, tests all conventional, TV, 
series string & picture tubes. Model TE1 @ $33 

INFRARED SNOOPERSCOPE 
SEE IN DARK TUBE 

Selected, GTD & Tested for resolution, 1st class im- 
age converter viewing tube. Hi- sensitivity simplified 
design 2" dia. Willemlte screen -Hi- Resolution. Tube 
& Data @ $4.75; 2/59 

SNOOPERSCOPE POWER SUPPLY 
Model PS2001- 4500VDC /35MA Supply using dual 
doubler ckt. Housed in etal cabinet...... $ 21.95 
KIT. Same as above, parts only, less cabinet $13.95 

TUBES 
TAB' Guaranteed TESTED 

OUR 12th YEAR IN BUSINESS 
0A2 .70 6ÁQ5 .45 
OZ4 .42 6AS5 .75 
183 .60 6AT6 .3S 
1L4 .40 6AU4 .75 
IRS .49 6AU6 .40 
154 .64 6AX4 .60 
135 .40 6BA6 .45 
174 .49 6BC5 .45 
1U4 .45 60E6 .45 
1U5 .40 6BFS .50 
1X2A .60 6BG6 1.12 
2V3 .75 66K5 .75 
3A4 .48 6BL7 .80 
3A5 .75 6856 .65 
344 .45 6606 .90 
3V4 .55 6007 .85 
5114G .42 6C4 .35 
513G .65 
6564 .40 2021 .75I 
6AC7 .64 
6AQ5 .45 6CB6 .48 
6AH4 .75 6CD6 1.12 

656 .45 
15BP1 1.751 6.15 .38 

616 .45 
64H6 .85 6K6 .39 
64K5 .52 6K7 .35 
GALS .38 6L6 .65 

654 
6557 
6557 
6517 
6507 
651.7 
6557 
6507 
6T4 

.45 

.45 

.40 
45 

.45 
.55 
.55 
.39 

1.00 

(1N21 .251 
618 
6UB 
6V6 
6W6 
6X4 
758 
7C5 
7F7 
7FR 
7N7 
7Q7 
12476 
12ÁT7 
124117 
12ÁV6 
12ÁV7 

.75 

.75 

.45 

.55 

.30 

.50 

.55 

.55 
.68 
.55 
.75 
.40 
.65 
.50 
.35 
.75 

125X4 .70 
124X7 .55 
12657 .65 

1 

CK 1028 3.25 
1 

12BY7 .70 
125A7 .65 
12507 .43 
12557 .55 
12507 .45 
1447 .55 
19066 1.2S 
25E106 .90 
25Z6 .45 
3505 .50 
35L6 .50 
35WA .45 
3525 .45 
5055 .45 
5085 .55 
SOCS .45 
50L6 .40 
75 .45 
76 .45 
77 .40 
117L7/N7 

1.75 

"TAB" 
TERMS: Money Back Gtd. (cost of 
mdse. only), $5 min. order F.O.B. 
N.Y.C. Add shpg. charges or for 

C.O.D. 25% Dep. Tubes Gtd. via 
Rc 

o change. 
Ext only. rices shown are sub- 

Dept. 9PE6, 111 Liberty St., N.Y. 6, N.Y., Rector 2 -6245 
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ADVERTISER'S INDEX 
ADVERTISER 
ABC Metal Products 
Ace Radio Company 
Acme Model Engineering Co 
Algeradlo Electronics 
Allied Radio Corporation 
Altec Lansing Corp. 
Audio Artisans, Inc. 
Auto Mechanic 

PAGE NO. 
110 
129 
122 
120 

8 9, 115 
113 
III 

126 

B &P Trading Co. 117 
Bailey Technical Schools 117 
Burgess Battery Company 107 

Canadian Institute of Science 125 
Capitol Radio Engineering Institute 17 
Career Institute 118 
Centralab 32 
Central Technical Institute 33 
Cisin, Harry G. 119 
Cleveland Institute of Radio Electronics 23 
Columbia Records 15 

Coyne Electrical School 5 131 

DeRo Electronics 128 
DeVry Technical Institute 11, 27 
Drake, R. L. 18 
Dyna Company 28 

Electronic Measurements Corp. 10 
Electronic Instrument Co.. Inc. (EICO) 22 
Esse Radio Co. 129 

Funk & Wagnalls 106 

Garfield Company, Oliver 93 
Gonset Company 112 
Grantham School of Electronics 104 
Gyro Electronics Co. 102 

H allicrafters - 
34 

Hawkins, P. E. 104 
Heath Company 94. 95, 96, 97 
Herbach & Rademan 129 
Hershel Radio Co. 16, 129 

.D. E. A., Inc. 19 
ndiana Technical College 104 
ndianapolis Electronic School 110 
nternational Correspondence Schools 13 
nternational Crystal Mfg. Co. 123 
nterstate Training Service 128 

Johnson Company, E. F. 125 

Kell Engineering Products Co. 32 
I(ing -Size, Inc. 122 
Klipsch & Associates 104 

LMB 112 
Lafayette Radio Coro. 105, 129, 129 
Lektron Specialties III Linguaphono Institute 
Linthrop Mfg. Co. 32 

McGraw Hill Book Co., Inc. 122 
Major Brand Tube Co. 103 
Midway Company 112 

Miller, Gustave 118 

Milwaukee School of Engineering 127 
Mini -Tropics Co. 106 

Mosley Electronics Inc. 114 

Moss Electronics Distributing Co., Inc. ..3rd & 4th Covers 
3 99, 100 

25 
118 
118 

National Radio Institute 
National Schools 
Newark Electric Co 
Nordic Radio Co. 

Pacific States University 
Philadelphia Wireless Technical Institute 
Precise Development Co. 
Premier Radio & TV Supply 
Progressive "Edu- Kits," Inc. 
Quality Electronics 120 

RCA Institutes 21 

Radio Shack Corporation 14 
Radio TV Training Association 7 
Raytheon Manufacturing Co. 6 
Remington Rand Unlvac 31 
Rider Publishing Co., Inc., John F. 26 
Rinehart Books 109 

Rockbar Corporation 30 

Sams, Howard W. 12 

Scott- M itchell House, I nc. 120 

Semler Industries, Inc. 129 

Shure Brothers 24 
Springfield Enterprises 125 

129, 132 

112 
107 

2nd Cover 
114 
121 

"TAB" 
Tanner Shoes 
TraDyne, Inc. 
Tri -State College 
Tube Mart, The 
Union Institute 
U. S. Air Force 
V.S.I. Television School 
Valparaiso Technical College 
Video Electronics 
Western Radio 
Westwood Research & Development Lab 
Whitehall Pharmacal Co. 
World Radio Labs 
YMCA Trade Schools 

118 
110 
120 
119 

120 
29 

128 
102 
108 

107, 114 
117 

20 
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Superior's New Model 670 -A 
Superior's New Streamlined Model TC -55 

SUPER -METER TUBE TESTER 
A COMBINATION 

VOLT -OHM MILLIAMMETER 
plus CAPACITY REACTANCE 

INDUCTANCE AND DECIBEL 

MEASUREMENTS 

ADDED FEATURE: 

Built in ISOLATION TRANS- 
FORMER reduces possibility of 
burning out meter through 
misuse. 

SPECIFICATIONS: 

D.C. VOLTSe O .o 7.5:'15:35'150 750 1,500 7,500 Volts 
A.0 VOLTS; 0 o 15.30'150 300'1,500.3,000 Volts 
OUTPUT VOLTS: 0 -o 15 30. 150 300 1,500/3,000 Volts 
D.C. CU4REN -: 0 to 1.5'1 5 150 Ma. 0 to 1.5'15 Amperes 
RESISTANCE: 0 to 1 003 100 000 Ohms 0 to 10 Megohms 
CAPACITY: .GO to I Mfd. 1 to 50 Mfd. (Good -Bad scale 

for checking qualify of electrolytic condensers.) 
REACTANCE: 50 to 2.500 Ohms 2,500 Ohms to 2.5 Megohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to 18 I- 14 to --38 34 to ±58 

The Model 678-A comes housed, in o rugged 

crackle- fmished steel cabinet complete with 

test 'ead. one operating instructions. 

ABOUT TESTING 

28° 

QUICKLY AND EFFICIENTLY TESTS RADIO 
1O AND TV TUBES INCLUDING: SEVEN PIN 

' MINIATURES; EIGHT PIN SUBMINARS, 
1 OCTALS AND LOCTALS; NINE PIN NOVALS 

YOU CAN'T INSERT A TUBE 
IN THE WRONG SOCKET. 
It 

s 

impossible to insert the 
tube in the wrong socket when 
using the new Model TC-55. 
Separate sockets are used, one 
For each type of tube base. If 
the tube fits in the socket it can 
be tested. 
"FREE- POINT" ELEMENT 
SWITCHING SYSTEM. 
The Model TC -55 incorporates a 

tnifPt pF newly designed element selector 
i switch system which reduces the 

possibility of obsolescence to an 
absolute minimum. Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
the "top-cop.- 
CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELEMENTS. 
The Model TC -55 provides a super sensitive method of checking 
for shorts and leakages up to 5 Megohms between any and all of 
the terminals. 
ELEMENTAL SWITCHES ARE NUMBERED IN STRICT ACCORD- 

ANCE WITH R.M.A. SPECIFICATION. 
One of the most important improvements, we believe, is the fact 
that the 4 position fast -action snap switches are all numbered 
in exact accordance with the standard R.M.A. numbering system. 
Thus, if the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 

The Model Tr-St comes complete with operating instruc- 
tions and charts. Use it on the bench -use it for field 
calls. A streamlined carrying cose, included at no 

extra charge, accommodates the tester and book of 
instructions. 

PICTURE TUBES ... Of course you can buy an "adapter" which 
theoretically will convert your standard Tube 
Tester into a picture -tube tester. Sounds fine- 
tut-it simply doesn't work out that way! We 
co not make nor do we recommend use of 
C.R.T. adapters because a Cathode Ray Tube 
is a very complex device and to properly test 
it. von need an instrument designed exclusively 
to test C.R. Tubes and nothing else. As com- 
pared to a make -shift adapter, which sells for 
(.bout five dollars, our Model TV -40 C.R.T. 

Superior's New 

p i C T U R E Model TV -40 

Tests ALL magnetically deflected tubes ... in 

Tests all magnetically deflected pic- 
ture tubes from 7 inch to 30 inch types. 

Tests for quality by the well estab- 
lished emission method. All readings 
on "Good -Bad" scale. Tests for 
inter- element shorts and leakages up to 
5 megohms. Test for open elements. 

o 

2695 
Tube Tester sells for $15.85. But, If you believe 
that Television is here to stay, then you must 
agree that the difference in price is more than 
justified by the many years of valuable service 
you will get out of this indispensable instru- 
ment. Incidentally, the Model TV -40 is the 
ONLY low- priced C.R.T. Tube Tester, which 
includes a real meter. Neons are fine for 
gadgets and electro -line testers. but there is 
no substitute for a meter with an honest -to- 
goodness emission reading scale. 

TUBE TESTER 
the sel . out of the sel - in the carton!! 

EASY TO USE: Simply insert line 
cord into any 110 volt A.C. outlet, 
then attach tester socket to tube 
base (Ion trap need not be on tube). 
Throw switch up for quality test 
read direct on Good -Bad scale, 
switch down for all leakage tests. 

1 
Model TV -40 Picture Tube 
Tester comes absolutely 
complete - nothing else to 

buy. Housed in round 
cornered, molded bakelit. 
cose. Only 

85 

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

ro, MI 1=1 BM III BMW MNO 
FIRST CLASS 

We imvite you to try before you 
buy any of the models described 
on this andl the follcwing page. If 
after a TO day trial you are com- 
pletely satisfied; and decide to 
keep the Tester, you need send us 

only the dawn payment and agree 
to pay the balance due at the 
monthly indicates rate (See other 
side for time- paymemt schedule 
details.) 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are Privileged tc return the Tester 
to us, cartellino any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND SEND POSTAGE -' I 

FREE AIR MAIL CARD TODAY! 
AR prices net, N.Y.C. Mr 

10 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the U. S. 

POSTAGE WILL BE PAID BY - 
MOSS ELECTRONIC 

Permit No. 61430 

New York, N. Y. 

VIA AIR MAIL 

DIST. CO., INC. 

3849 TENTH AVENUE 

NEW YORK 34, N. Y. 
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Superior'. new Model 1y - .TANDARD PROFESSIONAL 

TUBE TESTER 
* Tests all tubes Including 4. 5, 6. 7. 

Octal. Lock -in, Peanut, Bantam. 
Hearing Aid. Thyratron Minia- tures. Sub -miniatures, Novels. Sub - miners. Proximity fuse 

Mies. etc. 
* Uses the new self- cleaniuc 

Les er Act Hui Sir ¡trite, for 
,ndit:dual element testuis: 
Ilerni-r all elements are 
numbered areordine to 
pin -number in the It M.\ 
base numbering 'stem. 
the ..sti in 'Anti'. 
Id, nti :s t !nth , ru,. zit is 
.nuh r tct '1`:! , ha'. :lilt 
a1,prd Iilu :nrct' :d 

t iLr. tt :II', tllattL Ir Irr- 
m:n:lt:nc In n.,,re ciao 
one pin 

c 

i e `ruts ttrd 
with M,,delTV -11 a ,,i , ,1 the 'tir- nu be placed úi the neutral posit poi tvli t: ..err., :n. * The Model TV -11 does not use any combination type sockets Instead individual sockets are used for each type of tube. Thus It Is Impossible to damage a tube by Inserting It In the wrong socket. 

* F'ree- movirg built -In roll chart provides complete data for all tubes * Newly designed Line Voltage Control compensates for varia- tion of any Line Voltage between 105 Volts and 130 Volts * N(.1SF. TEST: Phono -rack on front panel for plugging in either phones or extern sI amplifier will detect microphonlc tribes or noise due to faulty elements and loose internal connections 
EXTRA SERVICE - The Model TV -I1 may be used as an extremely sensitive Condenser leakage Checker. A relaxation type oscillator incorporated in this model wilt detect leakages even when the frequency is one per minute o A.C. 
The model TV -I1 operates on 105 -130 Volt 60 
Cycles A Comes housed in a beautiful hand 
rubbed oak cabinet complete with portable rover. 

li 

CROSS HATCH GENERATOR: Tie 
N,drl TV 5,1 ,.rnometer III omen 
. 

erne. hatch :e ro any TV 
torture lnhr T he pattern 

lron 'n ór r !If bomntMd rllral :rnes Ir.trrl.Md to Sonido 
stah!r cr.r effect. 

Sup :r7';4° TRANS -CONDUCTANCE 

TUBE TES E . . 
TESTING TUBES 

Employs Improved TRANS- 
CONDUCTANCE circuit. An 
In -phase signal is impressed 
on the input section of a tube 
and the resultant prate current 

change Is measured. This 
provides the most suitable 
method of simulating the 
manner in which tubes ac- 
tually operate In Radio As 
TV receivers, amplifiers 
and other circuits. Ampli- atlun factor, plate re- 
sistance and cathode emis- 
sion ate all correlated in 
one meter reading NEW 
LINE VOLTAGE ADJUST- 
ING SYSTEM. 1 tappe, 
transformer make, it nos- 

ALSO TESTS TRANSISTORS! voltage rla[101! to trnme for 

a tolerance of better than 
2' SAFETY BUTTON -protects both the tube under tes' and the Instrument meter against damage slue to overload or other form of improper switching NEWLY DESIGNI.I) FIVE. POSI- TION LEVER SIb ITCH .ASSEMBLY. Permits appllcal Iotl of separate voilages is required for both plate and grid of tube under test, resulting in improved Trans -Conductance circuit. 

TESTING TRANSISTORS 
A transistor can be safely and adequately tested only under dynamic conditions. The Model TV -12 will test all transistors in that approved manner, and qualits is read dlrectiv on a special "transistor only" meter scale. The Model TV -12 will accommodate all transistors including NPN's PNP's. Photo and Tetrodes, whether made of Germanium or Silicon, either point contact or Junction contact 
types. 

Model TV-12 housed in handsome rugged portable 
robinet sells for only 72" 

Superior's new 

GENOMETER Model TV -50 

7 Signal Generators in One! Bar Generator 
R. F. Signal Generator for A.M. Cross Hatch Generator 
R. F Signal Generator for F M. 1/ Color Dot Forlorn Generator 
Audio Frequency Generator Marker Generator 

L F. SIGNAL GENERATOR: The 
Model TV.50 Oenomrter provl,ks complete carnage for A M. and 
F.51 alignment. Generates Radio 
Frequencies from 100 Kllocyeln to 
611 Megacycles an fundamental and 
from 60 Megelrles to IMO Meg, 
Otis. on powerful harmonics 

DOT PATTERN GENERATOR IFOR 
COLOR TVs Although you will be able 
to use most of your regular mandard 
qulpmnd for lying Color T. trie 

eadd,l:nn hlrh b 'e,at" M a 
rl Pattern I:enerator. The Dot Patter., 

Droierted on any Moe TV Receleur tube 
by the Model TV TO will enable you to 
ud¡ue for proper allot convergence. 

VARIABLE AUDIO FREQUENCY BAR GENERAIOR: The Model ':V GENERATOR: In addition toe Bred 5u promote an moil Our Pattern cycle une -nn audio, the on any TV Receiver Sema. Pattern Model TV -50 l:enrmner provides omit Mnaln of 4 to In horizontal variable or Soo cycle to 20 010 le Lan or 7 to 20 vertical bars. peved wave audio agnat. 

MARKEN GENERATOR: The Model TV- 
50 includes all the m -M frequently 
needed marker pointa. The following 

,utters are provided: 189 Ky. 262 5 
Kr . 456 IQ., 600 Kr.. 1000 Kr., 
1400 Kt, 1600 Kr, 2000 Kr., 25u0 
Re., 3219 Kr., 4.5 Mt, 5 Mr.. It) 7 
Si -. 13579 Be I. the color Lunt ire. 
gantry ¡ 

THE MODEL 7 \' -50 
.= ml.tlr ;y 

475o 

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

MOSS ELECTRONIC DISTRIBUTING CO., INC. 

1=111 =Ill 
Dept. D- 257, 3849 Tenth Avenue, New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment within 
10 days and to pay the monthly balance as shown. It is understood there will be no finance or interest charges added. It is further understood that should 1 fail to make payments when due, the full unpaid balance shall become immediately due and payable. 

Model TV -I1 ... Total Price 547.50 ! Model 670 -A . Total Price 528.40 511.50 within 10 days. Balance 57.40 within 10 days. Balance $6.00 monthly for 6 months 53.50 monthly for 6 months. 
Model TV -40 . Total Price S15 65 ' Model TV -50... Total ,'rice 547.50 53.85 within 10 days. Balance S11 50 within 10 days Balance 54.00 monthly for 3 months. $6.00 monthly for 6 months. 

I ' Model TC -55 ... Total Price S26 95 ' Model TV -12 Total Price 572.50 $6.95 within 10 days Balance $22.50 within 10 days. Balance 
S5 00 monthly for 4 months. $10.00 monthly for 5 months. 

Address 

City Zone State 
All prices net. F O.B., N Y C 

We invite you to try before you 
buy any of the models described 
on this and the preceding po e. If 
after a 10 day trial you ore@«com- 
pletely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due -at the 
monthly indicated rote. 

NO INTEREST 
OR FINANCE 4 

CHARGES ADDER! 
If not completely salisft,Q; you 
are privileged to return the Tesler 
to us, cancelling any further 
obligation. 

/SEESIDE 

4 CUT OUT AND SEND POSTL:ßE- 
FREE AIR MAIL CARD TODAY 
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