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YOU'LL START AND END EACH WORKING DAY 
WITH THE POWER -LAB 

For the first time in the industry, one instrument 
takes the place of more than 11 pieces of equip- 
ment and makes you wonder why no one ever 
did this before ... the most useful, often used, 
test device in your shop. 
Here's the story ... now, you can get all this 
COMPLETE IN ONE KIT (kit or wired): 

* A BATTERY ELIMINATOR 
* A BATTERY CHARGER 
* A HIGH CURRENT LINE VOLTAGE VARIAC 
* AN AC LINE VOLTAGE METER 
* AN AC LINE AMMETER 
* AN AC LINE WATTMETER 
* AN AC LINE ISOLATION TRANSFORMER 
* A LOW VOLTAGE, HIGH CURRENT AC SUPPLY 
* A DC LINE VOLTAGE VARIABLE SUPPLY 
* A DC HIGH CURRENT AMMETER 
* AN AGC BIAS BOX 

OPERATES YOUR WHOLE BENCH & SHOP 

KIT 

or 

WIRED 

When you buy POWER -LAB by Precise, you get all 
the advantages of owning a battery eliminator 
for servicing auto radios (even signal seekers), 
an AC-DC Converter, a supply for transistor sets, 
AND OF MAINTAINING A CONSTANT 115 volts in 
checking on TV set variations. You can even run 
the set down to 105 volts for testing for hori- 
zontal jitter and back up to 125 volts for high 
voltage breakdown, thereby eliminating the 
cause of many call -backs due to arcing ... PLUS 

MODEL 711 

(100 Watts of Isolation) 711K- $49.95 kit 
711W- $64.95 wired 

MODEL 713 

(300 Watts of Isolation) _ 713K - $62.95 kit 
713W- $79.95 wired 

ALL SPECS BELOW ARE FOR MOD. 711 AND 713 UNLESS OTHERWISE SPECIFIED ... PLUS ... PLUS ... the 101 uses you'll find 
each day for POWER -LAB versatility. 

lust look at these specs ... the switches used 
are more than ample to carry related loads re- 
quired and the quality of every component is 
EXCELLENT. You could easily pay three to four 
times the price of the POWER -LAB for the equip- 
ment to perform only a few of the functions of 
the POWER-LAB I 

There's NO OTHER INSTRUMENT LIKE THE POWER -LAB ON THE MARKET. Here again, Precise 

engineering is proud to be the first to supply a need. that has too long existed in the 
service trade. 

Your Distributor will be proud to show you THE POWER - LAB 

Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 

WRITE FOR CATALOG PE 1 -7 

VOLTS MAXIMUM CONTINUOUS 

Low Voltage DC 2 ranges 0 -15v Full Wave 

0 -30v Full Wove Bridge 

20 amps' 
20 amps` 

10 amps' 
10 amps` 

Low Voltage AC 0 -24v 20 amps 

High Voltage AC No Isolation 90 -140 volts 20 amps 

2000 wafts 

10 amps 

1000 watts 

High Voltage AC Model 713 with Isolation 
90 -140 volts 

3 amps 

300 watts 

High Voltage AC t odel 711 with Isolation 
90-140 volts 

1 amp 

100 watts 

High Voltage DC 110 -180 volts .1 amp" .075 amp" 
D.Pending o voag.. 

Mon b. inneosed vp to lo ampares of additional cost 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 



Amazing New TV" DETECT -O- SCOPE" DETECT-O- SCOPE = == reel 
1Hls OFFER 

Spots Bad TV Tubes 
w tH in a jiffy. 

60% to 75% of all TV failures are 
caused by faulty tubes. This amazing identification numbers of tubes that 

new giant -sized "Detect-0 -Scope may be causing trouble; shows you 

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

spot bad tubes in any TV set. Saves them safely. 16 x 21 inches ; Copy- 

time, money - makes you an "ex- righted. Sells for $1.00 but y 

pert" TV trouble-shooter ! Gives absolutely FREE onth s offer 
ours 

YOURS FREE WITH THE FAMOUS MANUAL DESCRIBED BELOW 

FIX TV RIGHT AWAY 
-even if you never fixed a lamp or doorbell before! 

McGraw -Hill's Amazing New 

Low -Cost Instruction Manual Skips 

Hard -to- Understand "Theories" 

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

AT LAST -a well -known r 

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

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

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

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

Save Money on 
Your Own Set 

Save $50 to $100 a 
year installing and 
servicing your own set. 
Book tells what to do 
if picture is blurred 
split- distorted -tilt- 
ed- wiggles -too pale 
or black - jitters - 
'snow'- drifts --etc. 

Also Yours for 
l0 DAYS' FREE TRIAL: 

PRACTICAL RADIO 
SERVICING 

By Marcus and Levy 
100 MILLION radio sets still in use: 
Learn to ax them. Make good money In 
full or spare time. New guide shows you how to handle any type set -how 
to trouble -shoot. test, repair, replace 
parts. Hundreds of clear pictures, dia- 
grams make it easy. Includes servicing radio-phono combinations. Check proper 
box in coupon for FREE TRIAL. 

for the most "unhandy" be- 
ginner. A -B -C directions 
and 700 clear photos, dia- 
grams, and drawings show 
exactly WHAT and HOW 
to fix, step -by -step. Includes 
everything you need to 
know: where and how to 
buy tubes and parts ; where 
and how to get an official 
circuit diagram of any set; 
how to choose and use basic 
tools ; bow to test tubes 
WITHOUT a tube tester; 
how to use 68 
common TV con- 
trols ; simple 
"cures" for com- 
mon TV and ra- 
dio troubles ; how 
to fix loudspeak- 
ers, phono pick- 

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

SEND NO MONEY 
Mail coupon below - 

without money! When 
book arrives try it out on 
your own or neighbors' 
sets. See how simple and 
easy it makes nearly every 
repair job. Make it pay 
for itself in 10 days or 
don't keep it. Mail coupon 
NOW to: McGraw -Hill 
Book Co., Dept. PEL -1, 
327 West 41st St., New 
York 36, N. Y. 

TRY IT 

FRESET 
ON 

OR 
Ó 

DAYS 

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

rMcGraw-Hill Book Cc., Dept. PEL -1 
327 West 41st St., New York 36. N. Y. 

Send TV "DETECT -O- SCOPE" FREE with Markus' Tele- 
vision and Radio Repairing for 10 DAYS' TRIAI,. If not 

delighted, I may return book, pay nothing. Otherwise, i 
will send only $1.95 plus few cents shipping: then 3 
monthly payments of $2. i "Detect -O- Scope" is FREE in 
any case.) 

O SaSang t 
Practical Radio Servicing for 10 DAYS' TRIAI,. If 

w 
ill send only $2.00 plus few cents shipping; 

then 3 monthly payments of onty $2 each. 

i 

Name 

Address PEL- 1 

City Zone. State 
SAVE MONEY. Check here if enclosing payment WITH 

coupon 157.95 for TV and Radio Repairing: 58.50 for 
Practical Radio Servicing.. Then WE pay all shipping costs. 
Same 10 -day return privilege. (Offer good in U.S.A. only.) 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company, William B. Ziff. Chairman of the Board (1948- 
1953), at 04 E. Lake St., Chicago 1, Ill. Entered as second class matter August 27. 1954 at the Post Office. Chicago. Illinois. 
SUBSCRIPTION RATES: One year U.S. and possession, and Canada $4.00; Pan -American Union countries $4.50. all other foreign 

countries $5.00. 
January, 1957 
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TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRIC- 
ITY- ELECTRONICS or TELEVISION - RADIO, 
fields that offer a world of opportunities. Train on real, 
full -size equipment at COYNE where thousands of 
successful men have trained for nearly 60 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 - Liberal Finance Plans and 
Easy Payment Plans. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

B. W. COOKE lr., President FOUNDED 1899 

A Technical Trade Institute Operated Not For Profit 
500 S. Pauline Street, Chicago, Dept. 17 -71H 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

COYNE QUALITY 

l'ELEVISI°N 
0010-0.°Rly n Home Trai ing 

r.t 24,.4elieoa.44 1'au< C'ast 

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 Jr., President 

COYNE ELECTRICAL SCHOOL 
500 S. Pauline St., Chicago 12, III., Dept. 17 -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 

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

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

B. W. COOKE, Jr., 
Pre.+idenI 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 5. Paulina Street, Chicago 12. Dept. 1741T 

January, 1957 

Covne -the Institution behind this train- 
ers, . the latent, atdeet. beet epuipped 
reeiden tieleehootofil, kind. Fob ,dad 1899. 

geoid eaispß#t /44 knee 
Baoh 
and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. ,.. 

^p:NE 

rCOYNE Television 
aa. 

Home Training Division 
500 S. Paulina St., Chicago 12, III. 
Dept. 17 -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 



For High Fidelity. That Grows, 

One Economical Step at a Time 

SPEAKER 
9fß BUILDING 

BLOCK 
PLAN 

Before you spend a dime for high -fidelity speakers, 
Electro -Voice lets you hear the improvement as you build 
from a single speaker to a multi- speaker system. Unique E -V 
Systems Selector lets you dial your own system -you hear 
in advance how each new speaker component enhances the 
illusion of musical reality! 
Follow the E -V Building Block Plan, start with a single 
speaker, add compatible components as budget permits. 
Here's how: 
START with E -V Aristocrat corner folded -horn speaker enclo- 
sure and E -V Model SP12B full -range coaxial loudspeaker. 
Speaker and enclosure just $102 Net! Or buy only the ready - 
to- assemble Aristocrat KD6 enclosure kit $39.00 net. 
STEP UP your enjoyment by adding E -V Model T35B VHF 
driver (for those silky highs), Model AT37 level control and 
Model X36 crossover. Complete system and enclosure just 

$136.50 Net1 
OR STEP UP by adding Model T10A HF driver with Model 8HD 
horn, Model AT37 level control and Model X825 crossover for 
more mid -range response. Complete system and enclosure 
just $185.50 Net! 
COMPLETE your integrated Electro -Voice reproducing system 
by adding ALL the components listed to your basic Model 
SP128 speaker. Separate controls for the Brilliance and Pres- 
ence ranges compensate for room acoustics and individual 
tastes. Your total for all components and enclosure just 

$220.00 Net I 

From start to finish, every step of the way. you'll thrill to 
music reproduced as only Electro -Voice 'Listcneered' com- 
ponents can reproduce it! 
Electro- Voice, manufacturer of the most complete high- fidelity 
product range -speakers, speaker enclosures, systems, am- 
plifiers, preamps, tuners, phono cartridges, Do -IL- Yourself 
enclosure kits and microphones. Available everywhere. 

SEE YOUR ELECTRO -VOICE DEALER TODAYI 

glecZrokz e 

ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 
Canada: E -'' of Canada Ltd- 1108 Avenue Coad, Toronto, Ontario. part: 13 Eset -lots Street, New York 1e, U.S.A. Cables: ARLAB 
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After Class 77 
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The Transmitting Tower Herb S. Brier 80 

Transistor Topics Lou Garner 83 

COMING NEXT MONTH (FEBRUARY) 

f POPULAR "°95," 

ELECTRONICS 

(ON SALE JANUARY 22) 

There's a wealth of construction material 
scheduled for February -"how -to- build" ar- 
ticles on a powerful xenon -filled timing light, 
an FM commercial killer, the "Economy" tran- 
sistor tester, a DX booster, a police call re- 
ceiver, a thermistorized anemometer, and a 
three -transistor hearing aid. 

Look for: the "electronic" crossover; how 
to improve the low -frequency output of your 
AM set; what hi -fi amplifier presence controls 
do and how to build one. You'll also discover 
how radio signals literally ride piggyback on 
meteor trails, the part that two -way radio 
plays in Civil Air Patrol operations, and ex- 
actly what can be heard in the short -wave 
broadcast bands. 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(JANUARY) 

Behind the Giant Brains 
(History of Computers) 

Crystal Photocell Circuits 

A New Master Control Preamp 

Power Requirements for Hi -Fi 

Buying a Tone Arm 

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

LET MY STUDENTS AND GRADUATES TELL YOU 

ABOUT MY TRAINING 

NEW! NEW! 
NEW! 

COLOR TELEVISION 
TECHNICIAN COURSE 
Learn the latest. Be prepared for 
your share of those profits! RTTA's 
Color TV Servicing Course brings 
you the most complete, up- to -the- 
minute data and procedures for 
the servicing and maintenance of 
all Color TV receivers and equip- 
ment. The 14 lesson course guides 
you through the development and 
transmission of the composite color 
TV signal, and includes trouble- 
shooting and servicing methods. 
The same step -by -step, easy -to- 
follow approach used so success- 
fully in our other courses. Previous 
radio or TV training or experience 
required. 

Sylvania Now Sponsoring 
RTTA's Color TV 

Technician Course 
One of the nation's largest elec- 
tronics manufacturers and market- 
ers Sylvania Electric Products Inc. 
in its continuing effort to cooperate 
with independent service dealers 
is now sponsoring the RTTA Color 
Television Technician Course. 
The Color Television Technician 
Course is being made available to 
authorized Sylvania Dealers 
throughout the 48 states who are 
interested in expanding their 
knowlerdlge and experience in Color 
TV servicing. 

HAS OWN BUSINESS 

I have a shop at home and 

have been working on radio 

and TV after working hours 

of my regular job. I average 

$50 a week for this part time 

work. RITA training helped 

me in making extra money 

and giving me experience in 

the electronic field. 

Richard Hennis, Little Rock, Ark. 6 30 54 

SERVICE MANAGER 

I manage two radio and 

television shops, one here 

and one in Pompano Beach. 

RTTA .training increased my 

knowledge of TV circuits and 

showed me new, quicker 
methods of repairing. Les- 

sons as presented are very 
6 -`23, 54 concise and clear. 

William Phillips, Fort Lauderdale, Fla. 

REPAIRED EVERY SET 

RITA training helped me to 

understand TV more thor- 

oughly. I have repaired ev- 

ery set that I was called on 

to repair. 6 21 54 

Andrew Busi, Jr., Iselin, Pa. 

YOU, TOO, CAN GET A BETTER- PAYING JOB IN THE EVER -EXPANDING 

RADIO- TELEVISION -ELECTRONICS FIELD 

Why limit yourself and your earnings because of your lack of training. Learn AT 

HOME in your SPARE TIME to be an electronic technician, television repairman, or 

studio technician. You don't need any experience whatsoever. Many students 
earn enough in their spare time to pay for the ertire course. 

After you finish my Radio -FM Television Course or FM- 

Television Course you can have, if you want it, two 
weeks of laboratory training at my associate resident 
school in New York City -AT NO EXTRA COST. 

If you have had previous radio and television expe- 
rience you can take my practical TV Studio Technician 
Course to qualify for a good -paying job in a TV 
studio. 
Write to me today and let me show you how you can 
begin now to put yourself on the road to a better future. 

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. 

YOU GET 

THESE FREE 

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

-ABOUT MY EQUIPMENT 
YOU GET ALL THIS EQUIPMENT 

Super -Het Public Address System 

Radio Receiver 

Combinatiea Voltmeter- 

Ammeter-Ohmmeter 

AF -RF 

Signal 

Generator 

C -W Telephone 

Transmitter 

... a money making little gem." 
I have completed kit It and was snared at how it works. 

I showed it to a friend of mine and he asked me to see it 
up for one of the picnics his social club was hawing. That 

sun is o money making little gem. 

John Fernandez, Fresno, Calif. 6.1.5 

"We get excellent pictures ... r 
I would like to compliment you on on excellent and complete 

course. We get excellent pictures on my TV set from WSYR 

(Syracuse, N.Y.), approximately 110 air miles away. The 

set is working good and 1 have had to replace only three 

tubes since 1 assembled it two years ago. 

lorry H. Stafford, Kingston, Ont., Canada 7r B 54 

.. very good reception .. . 

1 hove really enjoyed the course and have came a tang way 

in TV servicing. 1 am getting very good reception on my. TV 

station considering thot the nearest VHF station is 120 miles. 

J. W. Hanlon, Jr., Henderson, Texas 7/13/54 

MAIL THIS COUPON TODAY! 

b HOW `.: 

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

licensed by the State of New York Approved for Veteran Training L 
January, 1957 

l ne titif 
Mr. L d C. lone, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
Dept. PE -1D, 52 East 19th Street, 
New York 3, N. Y. 
Dear Mr. Lane: Send me your NEW FREE BOOK, 
FREE SAMPLE LESSON that will show me how 
1 can make TOP MONEY IN TELEVISION. 1 

understand I am under no obligation. 
(PLEASE PRINT PLAINLY) 

Nome 

Address 

Age 

City 

Color TV Course 
Radio-FM -TV Technician Course 

FM.TV Technician Course 

TV Studio Techni- 
cian Course 

Zone Stase 

VETERANS! 
Write discharge date 

OM MI II1 11111 NI IN 



IDEAL KIT FOR THE HAM 

Model 5 -255 
only 

$38" 
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). 
81/4x111/4x83/4".18 lbs. 

Model S -255. Net only. $38.95 

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 qualify parts 
* You get advanced design and top performance * You get exclusive new features 
* You get easiest -to- follow instructions for assured success in the finished equipment 

BUY WITH CONFIDENCE FROM THE PIONEERS IN ELECTRONIC KITS 

Printed 
Wiring 

Fascinating knight -kit 
TRANSISTOR RADIO KIT 

Model S -765 Experiment with the 
only marvel of transistors! 
On 

on 

Printed circuit mount- 
$435 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. wt., 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 "SPACE- SPANNER" 

BANDSWITCHING RECEIVER KIT 

Model S -243 All -new 2 -hand receiv- 
only greatavalue.uBand- 

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 i a x 6 "; for 110 -120 v. 50 -60 cycle 
AC or DC. Shpg. wt., 4% lb:;. 
Model S -243. Net only . $ 15.95 
S -247. Matching cabinet for above $2.90 

$159 

knight -kit TWO -WAY 
INTERCOM SYSTEM KIT 

Model S-295 Easy to build -ideal 
Con- only sista 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. (11p to 200 -ft. 
may be added.) Each unit 4'4 x 6;1 x 
4 i "; antique white finish. For AC or 
DC. Easy to assemble. 7 lbs. 
S-295. Net only .. $14.75 

$14' 

order from 
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knight -kit TRANSISTORIZED 

ELECTRONIC 10 -IN -1 LAB KIT 
Model Y -299 Sensational-work 

with transistors! only Assemble the basic 

$154 5 parta once, then com- 
plete project after 
project (10 in all)..just 

by plugging leads into proper jacks on 
printed -circuit hoard -no wiring 
changes needed. Make the following: 
AM radin; amplifier; wireless broad- 
caster; code practice oscillator; elec- 
tronic timer, switch, flasher; voice - 
operated, capacity -operated and 
photoelectric relays. Includes all parts. 
2 transistors, battery, headphone, in- 
structions for projects. 3 lbs. 
Model Y -299. Net only ... ... $15.45 

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

Model S -735 Build this top quality 
only cable 

sratiolilt104 

5 broadcast, 540 to 1680 
lie (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 S -735. Net only $17.25 

$172 

ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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YOU BUILD THE BEST AND SAVE MORE WITH knight -kits 
BUILD YOUR OWN QUALITY HI -FI AND SAVE! 

knight -kit 
VTVM KIT 
with printed 
circuit board 

Model F -125 

only$2495 
Easy to build. Reads peak -to -peak. 
1% resistors. Balanced- bridge push - 
pull circuit; 4;6" meter, 200 microamp. 
Ranges: AC peak -to -peak volts, 0 -4- 
14 -40 -140- 400 -1400 -4000; AC rms v. 
and DC v., 0- 1.5- 5 -15 -50 -150- 500 -1500; 
ohms, 0- 1000- 10K -100K, 1 -10 -100 -1000 
megs; db scale, -10 to +5. Zero- 
center scale; direct -reading db scale; 
polarity reversing switch. Ready to 
builcL 74 s 5 f x 41/4". 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 $ Z 9 50 

Low cost 32 -range VOM. Features 
4W' 50- microampere meter; 1% pre - 
cisioo multipliers; 2% accuracy full - 
scale deflection. Ranges: AC, DC and 
output volts, 0-2.5-10-50- 250 -1000- 
5000; Resistance, 0- 2000 -200,000 ohms 
and 0 -20 meg; DC ma, 0.1 -10 -100; DC 
amps, 0 -1 -10; Decibels, -30 to +63 
(6 ranges). Black bakelite case, 6) x 
5 x3 % ".Ready to build. Sibs. 
Model F -140. Net only $29.50 

knight -kit 
'IN CIRCUIT" 

CAPACITY 

CHECKER KIT 

Model $1250 
F -119 only 

Remarkable unit checks capacitors 
while they're still wired in the circuit! 
All you do is press a button -and the 
"magic eye" shows opens and shorts. 
Testa 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, 
including Test Instruments, Hobbyist 
Kits and Amateur Kits. Send for it! 

-.ORDFR NOW 

January, 1957 

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

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

knight -kit 10 -WATT 

ECONOMY HI -FI AMPLIFIER KIT 
'l'rue 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 

Model S-753 

only$2350 

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. 
Speaker Outputs: 4, 8,16 and 500 ohms. 
Chrome- plated chassis, 73,6 x 13 x 
8 % ". With all parts, tubes and easy 
instructions. 23 lbs. 
Model S -750. Net only. $35.75 

S-758. Metal enclosure for above; black finish .... $4.15 

l 

F. O. B. CHICAGO EASY TERMS AVAILABLE 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 079 -A -7 
100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT -KITS: 

OUR 
36th 
YEAR 

Quantity Description Model Price 

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

Send me your FREE 1957 ALLIED 356 -Page Catalog. 

Name 

Address 

1.City Zone State 
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FULL FIDELITY 

MUSIC ENJOYMENT 
TWIN -CONES IN A SINGLE 

C! e. SPEAKER 

COVE -E AUDIS NGE 

FRS 
SONANCE 

SPEAKERS 

In a single speaker, Norelco has created 
an unusually efficient sound radiator. These 
twin -cone speakers incorporate a small cone 
for reproducing high frequencies and a large 
cone for lower frequencies. Both cones op- 
erate in conjunction from a single voice coil 
-producing balanced sensitivity and uniform 
sound for all ranges. Arrangement of both 
cones reflect and diffuse the sound while 
moving in phase to provide even sound dis- 
tribution. 

A deep air gap within a homogeneous mag- 
netic field provides unusually large move- 
ment of the voice coil resulting in distortion - 
free reproduction over the entire frequency 
range. Impedance does not diminish with 
higher frequencies and volume is practically 
constant throughout the whole audible range. 

Send today for your catalog on Norelco 
*FRS Twin -Cone Speakers. It contains spec- 
ification data, sound distribution curves, fre- 
quency characteristics on these speakers as 
well as the new Norelco Speaker Enclosures. 

10 

Send to Dept. NI for more details 

North American Philips Co., Inc. 
100 E. 42nd Street 
New York 17, N.Y. 

By JOHN T.FRYE 

The "Meller Smeller" 
OUR HEROES were caught up in the 

mid -winter doldrums. Holidays had 
come and gone, leaving only denuded 
Christmas trees forlornly awaiting the trash trucks in the alleys amid piles of 
soggy ashes and a litter of crumpled New 
Year's Eve hats. Carl and Jerry were both 
suffering from a let -down feeling after the 
excitement of the year's end; and summer 
vacation seemed a long, long way off as a 
cold rain beat against the windows of their 
basement laboratory. 

Jerry was sprawled on his favorite old leather couch, but Carl paced restlessly 
about the room, wiping dust from the in- 
struments above the bench, leafing listless- 
ly through parts catalogs, and'straighten- 
ing the files of electronics books and maga- 
zines on the shelves. 

"Doggone it, Jerry, let's do something!" 
he finally blurted out. "I'm getting the 
willies." 

"Well, look through some of the late 
issues of the electronics magazines and 
see if you can find anything in them to 
build," Jerry said with a yawn, stretching 
his arms lazily. 

"I don't want to copy something another 
guy has worked out already -not this 
time," Carl said impatiently. "We've done 
a lot of that and will do a lot more .. . 

because it's the best way in the world to 
learn how to follow plans and directions, 
how to mount electronic parts correctly, 
and how to connect them together. But 
once in a while, it seems to me, we ought 
to try to work out something electronic 
all by ourselves, just for the heck of it." 

"You know, I believe you've got some- 
thing there," Jerry exclaimed as he sat up 
on the couch. "It's pretty easy for us to 
fall into the habit of letting someone else 
do all our thinking and planning and quit 
trying to dream up something new our- 
selves. You got anything in mind for us 
to start on ?" 

"Nope," Carl admitted; "I can't think 
of anything ... wait a minute!" he inter- 
rupted himself as he sniffed the air. A 
strong odor of boiling cabbage from the 
kitchen upstairs was being wafted into the 
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awaitde variety of the Tra opportunities 
Fast Growing in Growing Fields of 

RADIO E 
CHECK THESE OUTSTANDING STANDING 

OPPORT 'CS 
UNITIES! 

I. YOUR OWN BUSINESS - 
Selling, installing, servicing 

Television (including Color TV) 
and Radio receivers, sound sys- 
tems, etc, 

2. MILITARY ELECTRONICS - Automatic weapons con- 
trol and communications techni- 

,,..- ....,clan, etc. 

3. RADAR TECHNICIAN - 
Operation and maintenance 

of navigation devices, etc. 

4. TV -RADIO BROADCAST- 
ING- Studio technician, con- 

trol room operator, TV camera- 
man. FCC licensed operator. 

5. INDUSTRIAL TELEVISION - 
Installation, operation servic- 

ing of closed circuit TV systems. 

D6. AIRCRAFT RADIO -Flight 
tester, control tower opera- 

tor, radio operator. 

7. AUTOMATION ELEC- 
TRONICS - Specialist on 

electronic instruments and auto- 
matic controls. 

... PLUS MANY OTHERS 

Scores of jobs like those above in the technical end of Television - 
Radio- Electronics are open to men with proper training. Hundreds 
of DeVry graduates hold jobs like those. Many prepared at home 
and then we helped them get started. Hundreds had no previous 
technical training, no high school diploma, and while training 
never left home nor quit their jobs. Many were married men. 
Some paid for their training by repairing TV and Radio sets in 
their spare time. 

DTI's program helps you do this because it is different. You get 
on -the -job type experience, clear explanations. You build and 
keep your own lest equipment, as you perform over 300 practical 
projects. You use visual training HOME MOVIES and the remark- 
able Electra -Lab. You may even build a fine quality 21.inch 
Television set, it you wish. 

TRAIN IN OUR WELL- EQUIPPED LABORATORIES 
ff you prefer, you can get all of your training in our great Chicago 
Laboratories. Friendly, capable instructors work closely with you, 
as you learn about the commercial equipment you encounter 
later in the field. Students use this fine equipment, including the 
broadcast -type cameras, monitors, microphones, etc. in our TV- 
Radio studios ... the color TV sets ... the test instruments, etc. 
Send coupon for details. 

EMPLOYMENT SERVICE 
Placement Is the "payoff" in any training program. We have 
clase contact with many employers in our field. We are proud 
of our graduates -for they have done us proud! That's why we 
believe we can help you get started. And if you are thinking of 
going into business for yourself, we help you there too. 

IMPORTANT FACTS ABOUT MILITARY SERVICE 
We have valuable information showing how to make the most of 
your service in the Armed Forces Mail the coupon. 

HOME MOVIES 
We loon you o projector 
and many reels of instrec. 
five film Run them oft 
yourself. How clear the 
basic principles of Elec. 

tronics can be 
with this help- 
ful training aid 

a DTI ex- 
clusive! 

8. TWO -WAY RADIO -Op- 
eration and maintenance of 

police, taxi, bus, truck communi- 
cations systems. 

rl 9. REMOTE CONTROLS - 
Laboratory specialist on 

servo -mechanisms, guided mis- 
siles, radio -controlled devices. 

10. COMPUTERS -Install 
and maintain Electronic 

"Brain" devices for office and 
industry. 

EXCLUSIVE ELECTRO-LAB- 
Wiring diagrams show up through the transparent 
base You follow each diagram, making scores of 
circuits Parts are unted quickly easily with 
spring clip connectors. Over 300 projects include 
the building of a 5-inch Oscilloscope and a Vacuum 
Tube Voltmeter , both valuable test instruments 

.11a de mark 

- HERE'S ALL YOU DO 
If you are 17 to 55 and want to prepare to get into a field 
with good pay and promising future, just fill in the coupon 
and send it to us. We will tell you how you may get ready 
for a wonderful future for yourself and your loved ones. 

Accredited Member of Notional Home Study Council 

1 
One of Amer;ca's Fo emost Eledronics Training Centers 

DEVRY TECHNICAL INSTITUTE 
Formerly DeForest's Training, Inc. 

4141 BELMONT AVENUE, CHICAGO 41, ILLINOIS 

January, 1957 

VACUUM 
TUBE 

VOLTMETER 

RUE 

SEND COUPON! GET FREE BOOKLET! 
DEVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, 111., Dept. PE -1 -N 

I would like a copy of "Electronics and YOU" showing many oppor- 
tunities in Television -Radio -Electronics, and how DTI may prepare me 
for a start in this billion dollar field. 

Of the opportunities listed above, I am interested in No. 

Name Age 

Street 

City 
1038 DTI's training is also available in Canada 

-Apr. 

Zone State 

II 



Pe lax Paz , 

CK722 and CK768 

TRANSISTORS 
You won't find a better performing, 
easier to use, less expensive combi- 
nation than these two, top -quality 
Raytheon Transistors. 

The CK768 is specially designed 
for RF application with the Raytheon 
CK722 for audio circuits. They pair 
up perfectly. Yet the CK722 costs but 
990, the CK768 only $1.50 - $2.49 
for the best transistor combination 
that money can buy. Available from 
stock through your Raytheon Tube 
Supplier. 

Get the Raytheon 
TRANSISTOR APPLICATIONS BOOK 

116 pages - over 50 practical cir- 
cuits - using low cost Raytheon 
Transistors. For your copy send 50¢ 
to Raytheon, Dept. P7. 

Calrftt I t 

.1,elk IlP in (: fenian, d 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 
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Carl & Jerry (Continued from page 10) 

basement by the circulating blower of the 
hot air heating system. "How about our 
inventing an electronic gadget to kill odors, 
sort of a portable affair to be worn by 
people who have to work in smelly places, 
such as slaughter houses, glue factories, 
and so on ?" 

"We- 1 -1 -1, I dunno," Jerry said dubiously. 
"You got in mind some sort of helmet with 
a breathing porthole through which all in- 
coming air has to pass so that we can put 
our electronic odor strainer in that port- 
hole?" 

"Sure," Carl said quickly, although the 
helmet idea had not popped into his head 
until the instant Jerry mentioned it. "In 
our experimental models we can use card- 
board boxes for the helmets, with heavy 
cloth over the bottom and a hole ringed 
with elastic to make the cloth fit closely 
about the wearer's neck and shut off all 
intake of air by that route." 

"Better go easy on the elastic or it will 
shut off all air -period!" Jerry suggested; 
"but I think I'm getting an idea." 

"Let's have it, then," demanded Carl: 

tjERRY took a deep breath. "Do you 
remember the experiments we carried 

out in physics class with the electroscope 
when we were studying electrostatic elec- 
tricity ?" 

"I think so," Carl cautiously admitted. 
"Well, concentrate on the one where we 

were studying an induced charge. Remem- 
ber the instructor held a negatively 
charged rod near the ball on top of the 
electroscope. This shoved the negative 
electrons on the ball away from the charg- 
ing rod, making the side of the ball oppo- 
site the rod negative and the side nearest 
the rod positive." 

"I'm with you; drive on," Carl said as 
Jerry paused. 

"Okay; then you'll remember that the 
teacher touched the negatively charged 
side of the ball with his finger, letting 
some of the electrons escape to ground. 
Next he removed his finger, and finally 
he removed the charging rod. This, as we 
found by experiment, left the ball with an 
over -all, positive charge resulting from its 
loss of negative electrons." 

"Check," Carl said, "but what's that got 
to do with our invention ?" 

"I'm coming to that. Suppose we cut 
out the fronts of our cardboard helmets 
and replace them, in each case, with three 
layers of screen wire, placed one in front 
of the other and carefully insulated from 
each other. Now all air, bearing the tiny 
particles of the material causing the offen- 
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PICK 

YOUR 

FUTURE 

ERE H 

Look over this list of career op- 

portunities. Find the field where 

you'll spend your future. Will 

you be successful in it? Or will 

you barely make a living? Here's 

a chance to find out! I. C. S. will 

send you absolutely free an up- 

to -date brochure on the field that 
interests you - including job in- 

formation and 1957 opportunity 

outlook. Mark and mail the 
coupon today! 

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

SPECIAL FREE OFFER 
36 -page book, 

"How to Succeed." 
Authoritative career 

guide filled with 
helpful tips. Sent free 

with brochure 
to those who mail 

coupon without delay. 

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

INTERNATIONAL CORRESPONDENCE SCHOOLS 65 TH 
YEAR 

BOX 76622M, SCRANTON 9. PENNA. (Partiat fist of 256 courses) 
Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

ARCHITECTURE AVIATION CI VI L, STRUCTURAL LEADERSHIP D Television Technician 
and BUI LOI NG D Aeronautical Engineering Jr. ENGINEERING Foremanship RAILROAD 
CONSTRUCTION ' D Aircraft & Engine Mechanic D Civil Engineering D Industrial Supervision D Air Brake Equipment 
Air Conditioning- Refrlg. BUSINESS D Construction Engineering D Leadership and Organization D Can Inspector p Architecture D Advertising - O Highway Engineering D Personnel -Labor Relations Diesel Engineer & Fireman 

D Architectural Interiors D Bookkeeping and Accounting D Reading Struct. Blueprints M ECHANICAL D Section Foreman 
D Building Contractor D Business Administration D Sanitary Engineering AND SHOP STEAM AND 
D Building Estimator Business Correspondence O Structural Engineering D Gas -Electric Welding DIESEL POWER 
D Building Maintenance D Public Accounting Surveying and Mapping Heat Treatment O Metallurgy D Combustion Engineering 
D Carpentry and Mill Work D Creative Salesmanship DRAFTING D Industrial Engineering D Diesel -Elec. D Diesel Eng's 
D Heating D Federal Tax D Aircraft Drafting D Industrial Instrumentation D Electric Light and Power 
D Painting Contractor D Letter- writing Improvement D Architectural Drafting D Industrial Supervision D Stationary Fireman 
D Plumbing D Office Management D Electrical Drafting D Internal Combustion Engines D Stationary Steam Engineering 
D Reading Arch. Blueprints D Professional Secretary D Mechanical Drafting D Machine Design- Drafting TEXTI LE 

D Retail Business Management D Mine Surveying and Mapping D Machine Shop Inspection D Carding and Spinning 
D Sales Management D Plumbing Drawing and O Machine Shop Practice D Cotton, Rayon, Woolen Mfg. 
D Stenographic -Secretarial Estimating D Mechanical Engineering D Finishing and Dyeing 
D Traffic Management D Structural Drafting D Quality Control D Loom Fixi'g O Textile Des Ing 

ART 
D Cartooning 
O Commercial Art 
D Fashion Illustrating 

ACHEMISTRY 
ELECTRICAL 

Ch D Electrical Engineering 
D Reading Shop Blueprints Magazine Illustrating D Analytical ecca sneering Refrigeration 

Textile Eng'r'g Throwing 
D Show Card and Sign Lettering g D Warping and Weaving 

O Sketching and Painting O Chemical Engineering D Electrical Maintenance 0/Sheet Metal Worker MISCELLANEOUS 

AUTOMOTIVE 
O Chem. Lab. Technician O Electrician Contracting D Tool Design O Toolmaking D Domestic Refrigeration 

General Chemistry O Lineman RADIO, TELEVISION Marine Engineering 
D Auto Body Rebuilding Natural Gas Prod. & Trans. HIGH SCHOOL D Industrial Electronics D Ocean Navigation 
D Auto Elec. Technician D Petroleum Engineering D Commercial O Good English D Practical Radio TV Eng'r'ng D Professional Engineering 
D Auto- Engine Tùne Up O Plastics D High School Subjects D Radio and TV Servicing O Short Story Writing 
D Automobile Mechanic O Pulp and Paper Making D Mathematics D Radio Operating D Telephony 

Name Age Home Address 

City Zone State Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Occupation - Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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for the first time... 
a five -volt phono cartridge 

with response to 10,000 cps 
for improvement -replacement 

applications! 

the new 

SHURE 

This three -speed, dual -needle, dual- voltage crys- 
tal cartridge creates a whole new market for you! 
With the Shure W9, you can dramatically improve 
the sound of low -cost, low gain phonographs. The 
W9 replaces sixty -nine frequently used, high out - 
put cartridges of twelve manufacturers. 

You can replace the needle of the W9 in a matter 
of seconds, without tools and without removing 
the cartridge from the tone arm. 

SPECIFICATIONS 
Output: 5.0V for 78 rpm, 3.5V for microgroove* 

Needle Force: 9 grams 

Response: 40-10,000 cps 

Net Weight: '7 grams 

List Price: $9.50 with two synthesized sapphire needles 

'Model W9 has capacitor furnished as an accessory. With capacitor, 
output is 17V for microgroove, 2.5V for 78 rpm. 

CgLQ s9COu°14 

SHURE BROTHERS* INC. 
Microphones Electronic Components 

214 HARTREY AVENUE EVANSTON, ILLINOIS 
"ln Electronics since 1925" 
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Carl & Jerry (Continued from page 12) 

sive odors, must pass through all three lay- 
ers of screen to reach the nostrils of the 
wearer." 

"You're still getting through to me." 
"Good. Now suppose we place a strong 

positive charge on the screen nearest the 
front of the helmet, ground the middle 
screen, and place a strong negative charge 
on the screen nearest the wearer's face. 
Keep these potentials in mind as I use 
this baseball to represent a tiny particle of 
the smelly substance on its way through 
the three screens. 

"As the particle passes through the first 
screen and continues on beyond it, the posi- 
tive charge of the screen forces the mobile 
negative electrons on the particle to the 
rear of it, next to the grounded screen. 
When the particle touches this grounded 
screen -and we'll make it a finer mesh 
to be sure most of the particles do touch 
it -the pushed- around electrons will escape 
to ground, leaving the particle with a net 
positive charge as it continues on through 
the grounded screen." 

f e GET IT!" cried Carl: "The negatively I charged rear screen will exert a come - 
hither on those positively charged parti- 
cles, and they will plaster themselves right 
to it. Not a bit of the odor will be able to 
get through." 

"Well, now, I wouldn't go that far," Jerry 
said cautiously. "Some of the particles will 
probably still be able to penetrate our elec- 
tronic trap; but at least it ought to whittle 
down and mellow an offensive smell until 
it will be endurable." 

"Mellow a smell," Carl quoted. "There's 
a name for our gadget. Let's call it our 
Meller Smeller." 

"Okay," Jerry agreed with a laugh, "but - 
maybe we ought to wait until it's built 
before we worry about the name. How 
are we going to produce the charging po- 
tentials we'll need on the front and rear 
screens ?" 

"How about using a heavy -duty tran- 
sistor as a blocking oscillator ? If we set 
the frequency to about 16,000 cycles, we 
should be able to use a TV horizontal out- 
put transformer, designed for operation 
at 15,750 cycles, to raise the output of the 
oscillator to quite a respectable voltage. 
Then a miniature TV high -voltage rectifier 
will change this stepped -up alternating 
current to direct current for application 
to the screens." 

"You're in the groove, man!" Jerry ap- 
plauded. "We can use a very- high- resistance 
tapped bleeder across the output. The tap 

(Continued on page 18) 
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V 
`i. Television ... 

including Color TV 

2. Radio ... AM, FM 

3. Industrial Electronics 

4. Communications 

Of THE INDUSTRY 

HOME TF AIMING 

5. Sourd Recording 

& Hefidelity 

6, Autonatiun 

7. FCC license Preparation 

8, Radar & Micro Waves 

Let National Schools of Los 

Angeles, a Practical Resident 
Technical School for over 50 

years, train you at home by 

Shop- Method for unlimited 
J 

opportunities in All phases of,tr- 

TV Electronics, Radio. 

You get 19 big kits 
of equipment! 

GOOD JOBS ...MORE MONEY 

SECURITY... ALL CAN BE YOURS 

YOU are needed in the great modern Tele- 
vision- Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important braridles 
of the field. National Schools Master Shop. 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home fur these fasu 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day -more 
than ever before. And, now, Color TV is 

here! Applications of Electronics in industry 
-AUTOMATION -are growing in tre 
mendous strides. The whole field is alise - 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. F 

t SAM.. 

YOU OIT EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop - 
tested manuals, modern circuit diagrams, 
practical job projects -all the valuable 
equipment shown above -many other ma- 
terials and services - consultation privilege 
rich our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 

Will TRAIN YOU. SIND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD 
you du servicing, circuit analysis, and do 
user loo down -to -earth experiments. You 
build a Superhet Receiver and a modern TV 
Rut sis er, from the ground up, including a 

new, big screen picture tube. You also re 
ceive a professional, factory -made MULTI - 
TESTER. All of this standard equipment is 

yours to keep ... at just one low tuition. 

FREE! 

V PLV ABLE " LESSON 
& SAM 

_lust Send 
Coupon. 

YOU EARN WHILE YOU LEARN 

Many students pay for their entire training - 
and more - with spare time earning. We'll show 

you how you can, too! Early in your course you 

receive material that shows you how to earn 

extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 
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NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF 

In Canada. 611 W. Hastings St., Vancouver. B.C. 

NATIONAL SCHOOLS 
TECHNICAL TRADE T EAINING SINCE 1905 

LOS ANGELES 37, CALIFORNIA 

GET FAST SERVICE MAIL NOW TO OFFICE NEARESTTOUI 
NATIONAL SCHOOLS, DEVI R2G :a7 
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4 AND 6 TRANSISTOR SUPERHET KITS 
POCKET AND HOME RADIOS 

FOR SPEAKER AND EARPHONE OPERATION 
FIRST 
BUILD 
THIS 

19.95 
11.50 

POCKET SIZE: 4'L x 3- 5/16 "W x 1"13 BUILT -IN ANTENNA! REQUIRES 
NO EXTERNAL ANTENNA OR GROUND! 

Lafayette engineers have designed this fascinating 4- transistor superhet receiver kit 
in a unique and interesting form. It is, by itself, a completely self -contained, 
pocket sized personal portable set which operates a miniature earpiece so only you 
can hear; by plugging into the KT -96 kit listed below, it is instantly converted to a full 6- transistor home radio, complete with speaker for the entire family to enjoy. 
The set is completely subminiaturized and utilizes the new, radically different 
Argonne "Poly -Vari -Con" ultra miniature 2 -gong variable condenser. You will be 
delighted with the truly subminiature ports, from the variable which measures only 
l -1/16" square x 5 /s" deep, to the tiny I.F.'s and electrolytics. The chassis measures 
only 4" L x 3.5/16" W x 1" D. You'll be amazed at its performance. Circuit fea- 
tures use of 4 transistors (2 high frequency and 2 audio type) plus a germanium 
diode, 2 I.F. stages and built -in high gain ferrite care and antenna. The result is 
o sensitive, stable and selective set covering the entire broadcast band. Requires no 
outside antenna or ground connection. The kit is furnished complete with transistors 
and all parts, including battery and chassis already drilled and punched. The ear- 
piece and carrying case are accessory items, not supplied. All necessary pictorial 
and circuit diagrams ore furnished with simple, easy -to- follow instructions. Shpg. 
wt., 2 lbs. 
KT -94 Kit N t 19 95 

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

Net 1.95 
Net 3.95 
Net 1.95 

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

BEAUTIFUL PLASTIC CASE. 
CONVERTS 4- TRANSISTOR KIT INTO A 6- TRANSISTOR HOME RADIO WITH SPEAKER 

Add a completely transistorized push -pull audio stage to your 4 transistor receiver. Complete stage Including speaker and case measures only 3" H x 2%" W x 1%" D. Plugs right into 
4 transistor kit above. Converts your 4 transistor net to a 8 translator plus diodes superhet receiver. Performance equal or superior to commercially wired sets selling at more than twice the price. Kit Includes 2 translators, 2 transformers, 21/4" PM speaker, pre -punched 
chassis, speaker case to hold entire stage, battery, hardware, Instructions and diagrams. Shpg. wt., 1 lb. 
KT -96 

FM -AM TUNER KIT 
Basic FM -AM Tuner 
having outstanding 
specifications and de- 
livering astonishing 
performance - all at 
a budget price in easi- 34e95 iY 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 audio 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, + 6 db 20 to 20.000 cps, AM ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 6 UV for 90 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, S KC bandwith, 6 db down. IMAGE REJECTION: 30 db minimum. NUM LEVEL; 60 db below 100% modulation: TUBE COMPLEMENT: 2- 12AT7, 
1 -6BE6, 1 -BA6, 2 -8AU6, 1 -6ALE plus selenium rectifier. SIZE: 51/4" high x 95 /e" wide x 91/s" deep (excluding knobs). CON- SUMPTION: 30 watts, For 110 -120V 60 cycles AC. Attractive etched copper -plated and lacquered finish. Lees metal case. Shpg. wt., 9 lbs. 

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

Net 11.50 

COMPLETELY 
WIRED 

AND TESTED! 
ACCURACY AND 

QUALITY 
GUARANTEED! 

FREQUENCY 120KC 
to 

120KC to 120MC ON FUNDAMENTALS! 
30 DAY TRIAL PERIOD! FULL REFUND IF 
YOU ARE NOT SATISFIED FOR ANY REASON Completely wired and tested instrument. Do not confuse with kits sold in the same price range. Has the quality and accuracy of 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 I1MC, 11MC to 38MC. 37MC to 130MC - all on fundamentals - cali- brated harmonics from 120MC to 260MC. Switch between internal modulation at 400 cps or any external source at other frequencies. 400 cps signal can be used separately. Outputs are unmodulated RF, modulated RF and 400 cps audio. RF output is in excess of 100,000 micro volta. Jacks are provided for high or low RF output. 

Highly stable special circuit design. Fine adjust RF con- trol. AP output 2 -3 volta, input 4 volts, across 1 megohm. 
6 inch etched dial plate - protected by clear plastic bezel. Common AF terminals for EXT -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 -126V. 50 -60 cycle A.C. Shpg. wt., 
8 lbs. 
LSG -10 - Signal Generator 22.50 

TfruloLte d 
u 

165 -08 liberty Ave. 

100 SIXTH AVE. NEW YORK, N.Y. 
PLAINFIELD, N. I., 139 W. Second St. BOSTON 10, MASS., 110 Federal St. 

JAMAICA 33- Y. ItRnc0Nl1 u 
Sdte 

po 
. N. Y..104291e. Fordham Rd. NEWARK 2. N. I., 24 Central Ave 

ar with order. 
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CATALOG 

ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 

Packed with the largest selection of Electronic, Radio and 
T.V. Ports, and equipment. PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, Test Equip- 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Rodio, TV 
and Ham supplies - ALL AT GREAT SAVINGS - For the 
economy minded servicemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

3 TRANSISTOR HI -FI 
PREAMPLIFIER KIT 

New Lafayette Hi -Fi Pream Kit using 
new GE 2N190 quality audio transistors. 
Separate Volume, Basa and Treble con- 
trols. Frequency response 20-20,000 cps. 

4.: Three phono and microphone. Provides 
low -noire, stable preamplificatlon with- 

out hum and nticrophonics. Complete with all parts transistors, 
prepunch,d chassis, battery and detailed step -by -step instructions. 
Size 41/2" x 3%" x 11 ". Shpg. wt., 2 lbs. 

KT- 117 -Complete Kit Net 18.45 

5 TRANSISTOR 
PUSH PULL AMPLIFIER KIT 

'a WATT. CLASS 6, 

PUSH -PULL OUTPUT 
CRYSTAL AND MAG 
NETIC INPUT 
SEPARATE BASS AND 
TREBLE CONTROLS 

New 5 transistor audio amplifier 
for phonos- microphones -tuners- 
etc. Excellent for the experimen- 
ter- student -or any one desiring 
a good transistorized amplifier. 

Uses new G.E. 2N189 and 2N186A transistor. Inverse feed back 
for reduction of distortion. Transformer coupled driver and output 
stages. Complete With punched chassis, knobs, transistors, all 
parts and detailed instructions and diagrams. 
KT- 104 -3.2 ohm output Net 22.95 
KT -105 -s ohm output Net 22.95 

TRANSISTOR CODE PRACTICE 
OSCILLATOR KIT 

3 TRANSISTOR SUPERHET POCKET RADIO KIT 

A TRUE POCKET SUPERHET RECEIVER -NO EXTERNAL 
ANTENNA! NO EXTERNAL GROUND! 

A remarkable sensitive, super -selective 
pocket superhet receiver with astonish- 
ing performance over the complete broad- 
cast band. Uses 2 high- frequency and 
one audio transistor plus efficient diode 
detector and features 2 specially matched 
IF transformers for maximum power 
transfer. The components are housed In 
a professional looking belge plastic case. 

The receiver's appearance enhanced by attractive maroon and silver 
station dial. Sensitive built -in ferrite antenna eliminates need for 
external antenna. A designer's dream In a true pocket superhet 
receiver! Complete with all parts, transistors battery, case, dial 
and easy to follow step -by -step instructions. 4% "x2% "x1. 1/16 ". 
Shpg. wt., 1 lb. 
KT -I 16 -Complete Kit, less earphone Net 16.95 
MS- 260 -Super Poster Dynamic Earphone Net 3.95 

1 AND 2 TRANSISTOR POCKET 
RADIO KITS 

ONE TRANSISTOR POCKET RADIO KIT -KT -97 -um 
IDEAL FOR STUDENTS, HOBBY- 
ISTS AND EXPERIMENTERS 
PREPUNCHED CHASSIS FOR AD- 
VANCEMENT TO 2 TRANSISTOR KIT. 

Ideal, low -cost transistor pocket radio kit. 
Super -selective ferrite loop antenna permits 
good reception up to 50 mile radius with 
approx. 50 rt. antenna and good ground. 
Provisions for advancement to 2 transistor 
receiver. Complete Kit with simple de- 
tailed Instructions. 3%" alt's" x 1 ". Sllpg. 
wt., 1 lb. ,...... -á 

KT- 97- Complete. less earphones Net 4.50 
TWO TRANSISTOR POCKET RADIO KIT -KT -98 

Contains all KT -97 components plus additional R -C coupled tran- 
sistor stage for increased sensitivity and output. Complete with 
instructitns. Shpg. wt., 1 lb. 
KT -98 -Complete 2 Transistor Kit, leas earphone Net 5,95 
MS -I II- Crystal earphone for KT -97 and KT -98 Net 1.49 
MS-260--Super power dynamic earphone Net 3.95 

For those Interested In mastering the inter- 
national code, an audio tone oscillator la 

ssential. The circuit of this transistorised 
feedback oscillator has the slmpliblty of the 
neon glow, the signai strength of the vac- 
uum tube, and requires only two pentito 
cells for weeks of service. It may be used for solo practice, or two may send and re. 
ceive with the same unit. Kit comes com- 
plete with Transistor, Telegraph Key, Re- 
sistors, ondensera, Masonite Board, etc., 
and Schematic Diagram. 
KT -72 Net 2.99 
Cannon Eel- Single Headset Net 1.1 

2 TRANSISTOR POCKET RADIO KIT 

20,000 OHM PER VOLT MULTITESTER SEMI KIT 

Packed Into a 2 I "aU "x 11/4" plastic case 
This Two Transistor' plus crystal diode radio 
kit offers many surprises, utilising a regener- 
ative detector circuit with transformer coupled 
audlò stage, gives 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, loopatiek. Argonne transistor 
audio transformer, resistors, condensers, etas 
tie case, etc. Including schematic and In- 
[ructions, 

KT -aBA Complete Kit less earphones. 1I0 95 Net r( 
1115.2!0 New Super Power Dynamic. 

Earphone, Ideal for Transistor 
Circuit 

Imp. 
8000 ohm. D.C. 3.93 

NEW POCKET AC-DC VOM MULTITESTER 

2,000 ohm per Volt on AC & DC 

Completely wired - Not a kit 
Accurate VOM with sensitivity of 2000 
ohms per volt on both AC and DC. Single se- 
lector switch. 3" 160 amp. meter. Scales: 
DC Volta: 0 -10 -50 -500 -1000; AC Volts: 
0- 10- 50- 500 -1000; Ohma: 0 -10K, 0 -1 Meg; 
DC Current: 500 us and 500 ma; Decibel: -20 to +22, +20 to 36; Capacity: 250 mmf 
to .2 mfd and .005 to 1 mfd. Heavy plastic 
panel, metal bottom. 4L /" x 3l/ x is /e " 
With batteries and test leads. Shpg. wt. lib's. 
RW -27A 8,95 

N W' Mail Order Center - 
January, 1957 

A new kind of kit -the difficult work is already 
done -you wire in only a few multipliers and 
mount the battery holder to complete the unit. 
A fine high sensitivity (20,000 ohms per volt DC 
-5000 ohms per volt AC) instrument employing 
a 3" 40 microamp movement. Has 4 DC voltage, 
4 AC voltage, 2 DC current, 3 resistance and 2 
db ranges. Complete with test leads and da- 

ta led instructions. Size 334," a 4%" x 1% ". Shpg. wt., 3 lbs. 
KT20 -Kit Net 11.95 f / 165 -08 Liberty Ave. 
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Your choice of school is highly 
important to your career in 

4 INDUSTRIAL 
- ELECTRONICS 

.- RADIO- 
TELEVISION 

4 ELECTRONICS 
l r COMMUNICATIONS 

Become an 
ELECTRICAL ENGINEER 
or an 
ENGINEERING TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 months. 
Communications option (radio -tv) 
Power option. 
ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree - 18 
months. 
Electronics Communications 
Electrical Power. 
MSOE - located in Milwaukee, 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 
industrialists. Courses approved for 
veterans. Over 50,000 former students. 
Excellent placement record. 

QUARTERS STARTING OCTOBER, JANUARY, 
APRIL, JULY 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. PE 157, 1025 N. Milwaukee St. 
Milwaukee 1, Wisconsin 

Send FREE career booklets. (Please print) 
Iam interested in........... ................ ....._._................... .._............................ 

(Name of course) 
Name__ ..................................._......_.......................... ............................... Age.......... 

Address........_....__................._.....__....._ .................................... ............................... 

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

CIf veteran, give discharge date ........ .............................._ M5 -57A 
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Carl & Jerry (Continued from page 14) 

will go to the grounded screen, leaving one 
end of the bleeder positive for attachment 
to the front screen and the other end nega- 
tive for connection to the rear screen." 

"You get out .a couple of those horizontal 
output transformers we salvaged from the 
junk TV sets the man gave us, and I'll 
hop over home and get a couple of card- 
board boxes and some pieces of screen 
wire," said Carl, throwing his slicker over 
his head as he prepared to dash through 
the rain; "and you'd better review some 
of those POPULAR ELECTRONICS articles on 
transistor oscillators while I'm gone. Then 
we can get to work." 

HE DOLDRUMS had evaporated. Like 
everyone else, all the boys needed to 

be happy was something to be enthusiastic 
about; and their new project hid provided 
this. For the next several hours, they were 
extremely busy constructing the helmets 
and building and adjusting the power sup- 
plies. They were able to get a total of 
about 1500 volts from the supplies, and 
they adjusted the taps so that the front 
screen was 500 volts positive with respect 
to the grounded center screen while the 
rear screen was 1000 volts negative. These 
voltages were fed through one -megohm 
resistors to limit the current and avoid 
dangerous shock if the screens were acci- 
dentally touched. 

When all was ready, each donned a hel- 
met and grinned foolishly at the other 
through the screens: At the moment, Jer- 
ry's mother was preparing liver smothered 
with onions in the kitchen; so they had an 
odor to work with. 

"Well, how's your meller smeller work- 
ing?" Jerry asked. 

"I can't be sure," Carl answered in a 
muffled voice. "All I can smell is the soap 
that used to be packed in this box, but 
maybe its smell is so strong that it over- 
rides that of the onions." 

"You're lucky," Jerry growled. "This 
box had fresh halibut in it. I think I ought 
to be sniffing on the other side of the 
screen! I'm afraid we'll have to submit our 
inventions to a stronger test. We'll have to 
find a real hair -raising smell -one with 
which we can be SURE, as the TV com- 
mercial goes. Where can we find it 

"The soap factory!" both boys chorused 
together after a moment's thought. 

"That's it," Jerry said, as he slipped off 
his helmet. "That place puts out a 20 -db- 
over-9 smell all the time. Right after sup- 
per let's ride out there on our bikes. It 
will be dark then, and no one will see us 
wearing these things; with our growing 

Always say you saw it in- POPULAR ELECTRONICS 
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9,4 egt;i ea 
RECORD PLAYING ECUIPMENT 

from Manual Players to 
Professional Transcription 

Turntables 

, / New N 
/ ÑRC88 
1. 

'5450 % net 
Full 
manual and 
automatic posi- 
tions. 
4- poleT 'Induction dSurge':umotorr. Fool- 

proof Garrard Pusher Plat °orm. 

Imo /New \ " , /Newt 
RC 121 , ° / RC 

k $ 
A/ 50 I Garrard's most compact, econom -' All RC 88 features, including full 

S 

50 42 net ice! changér - fits any cabinet. ' manual position and true -turret 

7 
siackin1ga Operation permits 

variablePLUS speedcontinuous control on all 3 6 1 net / 
stackinóalfrecordsizestogether. 
4-pole moor. Manual position. speeds. 

/ 301 
I Supreme in its class.' g....4.44 

00 Individual card for , 
ux performance measurements for 

net 
cast aluminum mnuymaturntab 

balanced 
le. i Heavy- , 

duty 4 -pole shaded motor. 

' ' 
r 

To: 

1 MAIL THIS COUPON TODAY 

I 
All Garrard 

and described tally in he e B.I. C. 
and other B.I.C. 

1 High Fidelity Plan Book, a useful guide in plan- 

t sing any hi -11 system. 

Lpuality- endorsed productol the B.I.C. hroup 

January, 1957 

-- / Model T 
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J 50 
quality budget system. Incorpo 
rates all record playing features 

of the famed RC 80 record L net / 
changer. 4 -pole motor; automatic 
stop _ -_ .1 
British Industries Corporation Dept. GA -357 1 

Port Washington, N. Y. 
Please send B.I.C. High Fidelity Plan Book. 
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20 
YEARS 

He's 
oimn! 

ELECTRONICS 

ENGINEERING 
DESIGNER 

Out of high school just 2 years ago, this young man has already started a fascinating, highly rewarding career in electrónics engineering. No matter whether you are now 18 years old -or 28 -a 26 -month Embry -Riddle education will pre- pare you for a quick start in this lucrative pro- fessional field. 

Electronics Engineering Design course concen- trates on essential technical studies and practical projects. With the aid of top flight Embry -Riddle instructors you'll master many absorbing funda- mentals -- - Microwaves and Radar, Servomechan- isms, Industrial Electronics and Television, to mention a few of the subjects. 
The demand for trained engineers is greater than the supply -and will be for ,years! So take the fiat step now -mail this coupon. And remember, study and play in Miami's perfect year -round climate is stimulating and exciting. 

FOUNDED 1926 

Authorized Embry Riddle under 
G.I. Bills SCHOOL OF AVIATION 

MAIL THIS COUPON TODAY NMI M 
MI DEAN OF ADMISSIONS Dept. 47 

IEmbry- Riddle School of Aviation, Miami 30, Florida 
Without obligation, please send FREE and postpaid full t ' particulars. 

O ELECTRONICS ENGINEERING DESIGN 
El AERONAUTICAL ENGINEERING DESIGN 

I Name ' Age 

ss Adda 

' City 
State 

I am o (check one) Veteran `1RI Non-Veteran ---- - - - -- 
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Carl & Jerry (Continued from page 18) 

reputation for being a little on the balmy side, that will be just as well." Fortunately the rain had stopped right after supper, and the night was clear and unseasonably warm for January. The boys pedaled side by side along the little used river road going out to the soap factory. Their bicycle lamps sliced through the dark tunnel produced by the overhang- ing trees. 
"Hold it!" Carl said suddenly as he hit the brake and his rear wheel skidded side- ways. Squarely in the circle of light cast by his headlamp was a small sleek black creature with a white stripe extend- ing down his back and along his bushy arched tail. 
"Well, what do you know, a skunk!" Jerry exclaimed. "The thaw must have brought him out early tonight." 
The little animal showed absolutely no fear or inclination to leave the center of the road. 
"Hey, Jer," Carl said slowly, "do you know what I'm thinking ?" 
"I'm afraid to ask," Jerry admitted. "If we REALLY want to try out the melles- smellers, we'll never have a better chance," Carl said hoarsely, as though the suggestion were being squeezed out of him. "Okay," Jerry replied, starting to pull on his helmet, "but let's not overdo things. Let's just circle around him to the down- wind side and see if he comes in like Cha- 

. Simultaneous cries of anguish issued from two boyish throats, and they tore off the helmets as they coughed, spluttered, and gasped for air ... 
Always say you saw it in- POPULAR ELECTRONICS 



1 

a 

POPULAR 

OATING 
JANUARY BOAT SHOW ISSUE 

PRICE 51.00 

ILLUSTRATED LISTINGS 

LATEST MODELS 

LATEST PRICES 

January,, 1957 
21 



22 

L 

LEARN 
b 

OSICelectricity 

electronics 
THE EASY ''PICTURE BOOK" WAY! 

Just Released: The fabulous 

ILLUSTRATED Training Course 

now used by the U. S. Navy! 
You Learn by Pictures 

uver 25,000 Navy trainees have already learned Basic Electric - 
try and Basic Electronics this easy, "Picture Book" wayl Now, 
for the first time, YOU can master the basics of Electricity 
and Electronics with this same "Learn -by- Pictures" training 
courscl 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 casier than you'd 
dream possiblel 

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 
same page to explain id What's more, an imaginary instructor 
stands figuratively at your elbow, doing "demonstrations" 
that make it even satin for you to understand. Then, at the 
end of every section, you'll find review page, that highlight the 
important topics you've just covered. You build a thorough, 
step -by -step knowledge at your own pace -ar fart as you your- 
self want to ga.' 

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

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 covers AC and DC motors and machinery. 
Volume 1 of "Basic Electronics" covers Diodes and Power 
Supplies; Vols. 2 and 3 cover Amplifiers andtscillators; Vols. 
4 sad 5 cover Transmitters and Receivers. 

Home Study Without Correspondence 
This course is so different, so complete- there's no need for the 
usual letter writing, question and answer correspondence I Learn 
at home -at your own pace! 

10 Day Examination --Money Back Guarantee 
Send today for these 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 
nor completely satisfied, simply return the books to us and 
we'll gladly refund your full purchase prim' Toral cost for either 
5- volume course is only $9.001 In Canada, prices approximately 
5% higher. 

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

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th St., N.Y.C. 
I have enclosed $ Please send me 5-vol. Basic Electricity net B $9 set 5 -vol. Basic Electronics set ß $9.set Both sets. I understand I may return the books in 10 days, and receive a complete refund of the full purchase price if I am not satisfied. Add state or city sales tax where applicable. 
Name 
Address 
City & State P-10A 

Carl & Jerry (Continued from page 20) 

nel Number Five. Try not to make him angry." 
Leaving their bicycles on the kick -stands with the headlamps centered on the little animal, the boys began a careful circuit about him. The skunk turned also, so that he faced them, and began an irritated little patting of the ground with his front paws. Had the boys known more about skunks, they would have recognized this danger signal for what it was and have beat an immediate retreat; but instead they pro- ceeded cautiously to circle the little beast. Suddenly he turned his back on them, as though in contempt, and almost immedi- ately there issued from two boyish throats simultaneous cries of anguish. 

They tore off the helmets as they coughed, spluttered, and gasped for air, for the skunk had really let them have it at close range. 
"Whew!" Carl said, when he finally could talk. "That meller smeller of mine must be working in reverse. It seemed to con- centrate the odor. I actually couldn't get my breath until I got it off. Now I can breathe, but I'm not sure I want to- at least not in!" 
"I know what you mean," Jerry said soulfully. "Well, let's sneak home, get some other clothes, bury these, and see how much of this odor will come off in a shower. And let's hurry. I can't stand my- 

self; and you're not exactly attar of roses either, old buddy." 

HEY carried out this suggestion without further delay. A bath and fresh clothing left only the pungent memory of their ex- perience. But then they had to pick up the discarded clothing they had hurled out 
of a basement window and carry it to the back of Jerry's lot for interment. 

"Jer," Carl grunted as he plied the shov- 
el, "what do you suppose went wrong with the meller smellers? Do you think Mr. Skunk was just too much for them and that nothing could have stopped his odor ?" 

"I don't know," Jerry admitted, as he cut the wires loose from the reeking meller 
smeller helmets and dropped the latter gin- 
gerly into the hole Carl had dug. "Several 
things could have been wrong: maybe the 
spacing between the screens wasn't right; 
maybe we didn't have the proper potentials 
on the screens; or maybe the whole idea 
was a dud to start with. All I know is that at this moment the entire subject is ex- 
tremely distasteful to me." 

"Yeah," Carl agreed, patting down the 
earth with the back of the shovel; "you 
might say it stinks." 30 
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CARL E. SMITH, E. E. 

President 

Accredited by National 
Home Study Council 

How to 
Pass 

How ro 
Pass 

License 
Exams 

FCC 
COMMERCIAL 

License 
Exams 

Get your FCC License 
Quickly! 

to train you 

Guarantee until you receivetour FCC License We y 

Get all 3 FREE 
CLEVELAND INSTITUTE Training results in 

success with commercial FCC examinations - 
easily -and quickly. Here's Proof: 

Name and Address License Time 

Walter Eggers, Pacific Grove Ist 12 weeks 

Paul Reichert, West Salem, Ohio 2nd 10 weeks 

Harold Phipps, LaPorte, Indiana 1st 28 weeks 

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

James Faint, Johnstown, Pa Ist 26 weeks 

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

Cleveland Institute training results in 

job offers like these: 
Radio Operators & 
Technicians 
American Airlines has 
openings for radio opera- 
tors and radio mechanics. 
Operators start at 
$334.53 per month. Ra- 
dio mechanic's salary up 
to $1.99 per hour. Peri- 
odic increases with op- 
portunity for advance- 
ment. Many company 
benefits. 

Electronic Technicians 
Convair Electronics De- 
partment: Radio and Ra- 
dar Mechanics, Electron- 
ics Technicians, and Jun- 
ior Engineers are wanted 
for a special program on 
fire control development 
and installation. Begin- 
ning rate: $365 and up. 

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

Charles D. Sindelar, Cedar Rapids, Iowa 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

4900 Euclid Bldg. Desk PE -20 Cleveland 3, Ohio 

January, 1957 

How " 
P 

License 
Elans 

MAIL COUPON TODAY 

FCC License 
Information 

(- 

MASTER COURS 

Cleveland Institute of Radio Electronics 

Desk PE -20, 4900 Euclid Ave., Clevelcnd 3, O. 

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

Broadcasting Military 
Radio -TV Servicing Home Experimenting 

Manufacturing Telephone Company 

Amateur Radio Other 

In what 'kind of work 
are you now engaged? 

In what branch of Elec- 

tronics are you inter- 

ested? 

Name Age- 
Address 

City Zone_ State 
Special Tuition Rates to Members of Armed Forces 

J L 
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POPULAR SAMS BOOKS FOR THE 

EXPERIMENTER AMATEUR TECHNICIAN 

Hi-fi Handbook. The new book for everyone 
interested in Hi -Fi design, selection and in- stallation. Covers sound theory. distortion, 
loudspeakers, baffles, enclosures, amplifiers. pre- 
amplifiers, controls, etc. Invaluable hints on 
equipment selection, program sources, speaker 
location, etc. 240 pages. 512 x 8!2 $3.00 

O 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; 51z x 8,1'; illustrated $1.30 

O So You Want to Be a Ham. Shows you how to 
get your license and acquire equipment. Cov- 
ers: Conquering the Code, Getting Your Ticket. 
Going on the Air, etc. 196 pages; 512 x 812'; 
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; 81s x 1r; illustrated 

$3.00 

O Basic TV Manual. Covers all phases of TV set 
operation and design from picture tube to an- 
tenna. Includes project section demonstrating 
theory in action. 312 pages; 81¡ x 11'; illus- 
trated . $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!_x8_ $3.00 

O Electronic Metal Locators. Explains how Metal 
Locators operate, describes commercial types. 
shows how to build locators. Describes uses in 
industry, for prospecting and for mine detec- 
tion. Complete coverage of the subject. 124 
pages; 5,2 x 8,2'; fully illustrated $2.30 

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; 51 _ x 81 §'; 
illustrated $2.50 

O Tape 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; 
5,2 x8, illustrated $2.75 

hilt HOWARD W. SAMS & CO., INC. 
Order from any Radio & '1'V Supplier -Wholesaler, or mail to Howard W. Sams & Co., Inc., Dept. 14 -A7, 2201 E. 46th St., Indianapolis 5, Ind. 
Send books checked above. My (check) (money order) for $ is enclosed. 

Name 

Address 

City Zone.... State 
(outside U.S.A. priced slightly higher) L 
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LETTERS 
Wrist -Watch Radio 

In your January, 1955, issue, there is a state- 
ment about the possibilities of transistorized wrist- 
watch radios. Can you give me the names of 
manufacturers who are offering such products to 
the public? 

(name withheld) 
This inquiry is one of the most common re- 

ceived at the POP'tronics editorial offices. As far 
as we know, there are no wrist -watch receivers or 
transmitters available to the public. Several at- 
tempts have been made by manufacturers to min - 
iaturize transistor receivers so that they may be 
worn on the wrist. The most notable example is 
the LEL model mentioned in the July, 1956, issue. 
Otherwise, wrist -watch radios are still just around 
the corner. 

Kind Words 
Congratulations to your hi -fi editors and writ- 

ers. They keep the features unpretentious and 
never make it hard on the stomach. 

W. BOORMAN 
San Bruno, Calif. 

Art Trauffer neglected the most practical appli- 
cation of his "Amplifierless Record Player" (No- 
vember, 1956, p. 80). I built one for my four - 
year -old who now listens to nursery songs to his 
heart's content while we grownups sit in blissful 
silence. 

F. A. CARTIER 
Montgomery, Ala. 

Who Speaks for Tape? 
I've been following your hi -fi contents with 

particular interest in the tape recording articles. I think the mixing article in the November, 1956, 
issue is the answer I've been seeking for a long 
time. But satisfy my curiosity -who is the au- 
thor, Richard Dubbe? 

WAYNE JEFFREY 
New York, N. Y. 

Thanks, Wayne, for your kind remarks about 
the hi -fi material. Mr. Dubbe is a technical serv- 
ice engineer at Minnesota Mining & Manufactur- 
ing, one of the world's largest producers of mag- 
netic tape. Dick has done a lot of writing on tape 
and related subjects. By the way, if enough read- 
ers would like it, we could run a biography of the authors in each issue. 

Who Will Tackle These? 
I use my Hallicrafters SX -62 for utility com- 

munications. It needs a simple squelch circuit to 
silence the receiver between transmissions. 

GARY A. SHAPIRO 
Bridgeport, Conn. 

Why not more articles on u.h.f. and v.h.f. gear. 
There are plenty of high -quality, easy -to -get parts 
available to enable the design of modulators, 
power amplifiers, etc. I think your ham reader 

Always say you saw it in- POPULAR ELECTRONICS 
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FREE CATALOG 
SAVES YOU 50% on your 

TEST INSTRUMENT & HI -FI COSTS 

50 KITS 8 WIRED MODELS to choose from! 

Home, car, TV, 
appliance repairs: 

#540 NEW 

REDI- TESTER 

KIT $12.95 

WIRED $15.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

WIRED $39.95 

® 84 Withers St., Bklyn. 11, N. Y. 

Show me HOW TO SAVE 50% on Laboratory Preci- 

sion test instruments & Hi -Fi. Send FREE catalog & 

name of neighborhood EICO Dis'ributor. P-1 

Name 

Address 

City Zone. . State 

Occupation 
Prices 5% higher on West Coast 

NEW! PEAK -to -PEAK 

VTVM 

#232 & UNI -PROBE 

(pot. pend.) 

KIT $29.95 

WIRED $49.95 

PERFORMANCE -PROVED by TV manufacturers, electronic schools 

and over 100,000 Servicemen. OVER 1 MILLION in use today! 

5" PUSH -PULL 

SCOPE #425 

KIT $44.95 

WIRED $79.95 

Lowest -priced 
professional Scope 

NEW! COLOR & 

BLACK -& -WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED 5129.50 

dey v_a oe` 

TUBE TESTER #625 

KIT $34.95 WIRED $49.95 

nttllttr_.re "" #666 

NEW! DYNAMIC 
N TiT s 

Í 

.i CONDUCTANCE 

t. TUBE & 

TRANSISTOR TESTER 

KIT ì69.9S WIRED $109.95 

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

NEWT 20 -WATT 

Ultra- Linear 

HIGH 

FIDELITY 

AMPLIFIER 

WIRED $79.95 

NEW! HIGH 

FIDELITY 

PREAMPLIFIER #HF61 

KIT $24.95 WIRED $37.95 

with Fewer Supply: 

KIT $29.95 WIRED $44.95 KII $31.95 

Sine & 

Square Wave 

AUDIO 

GENERATOR #377 

WIRED $49.95 

RF -AF SIGNAL 

GENERATOR 

#320 

WIRED $29.95 

LATEST engineering FINEST components EASY instructions 

NEW! 

RF -AF SIGNAL C] 
q. 

GENERATOR #324' - q 9 o' 
(150 kc to 435 mcI) 

KIT $26.95 WIRED $39.95 

TV -FM SWEEP 

GENERATOR 

#360 

WIRED $49.95 
MULTI- SIGNAL TRACER #I45 

KIT $19.95 WIRED $28.95 

1000 Ohms /Volt 

MULTIMETER 

#556 

(41/2" METER) 

KIT $16.90 

WIRED $23.50 

EXCLUSIVE 5 -WAY GUARANTEE on components, instructions, 

performance - and LIFETIME service and calibration! 

6V & 12V 

BATTERY 

ELIMINATOR & 

CHARGER 

WIRED $38.95 

G17.14= f7321,;Pik- 

R`i BRIDGE GE d R -C -I 
COMPARATOR #950B 

KIT $10.95 WIRED $29.95 

Test radio, hearing aid, sa: 
RETMA Res. Sub. 

flashlight, photo -flash, Box 1100 
electronic equipment f'# 

batteries. KIT $5.95 WIRED $9.95 

BATTERY TESTER 

#584 

KIT $9.95 WIRED $12.95 

RETMA Cap. Sub. 

Boo #1120 

KIT $5.95 WIRED $9.95 

January, 1957 
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Letters (Continued from page 24) 
would be interested in seeing some of these put 
to good use. 

WAYNE MANNETT 
Olympia, Wash. 

Why not supplement your article on the camera 
synchronization tester (August, 1956, p. 100) with 
a design of an electronic gadget to check shutter 
speeds? 

S. G. CULVER 
Orinda, Calif 

The construction projects using transistors have 
been very good as far as I am concerned. I would 
like to see more on control circuits (both remote 
and photoelectric) using these components. 

NORMAN MILLER 
Minneapolis, Minn. 

I'm sure your readers would appreciate an 
adapter that would attach to an FM tuner and 
would pick up TV sound transmissions. 

PAUL DAMAI 
Calumet City, Ill. 

Information Requested 
I recently acquired an addition to my collection 

of gadgets. It is a Mèissner Model 9 -1065 phone 
recorder and public address system. No instruc- 
tions were included and none are available from 
the manufacturer. Can anyone lend m2 a copy, or 
tell me Where I could obtain a duplicate set? 

M. RALPH BERKE 
133 Acacia Ave. 

Ottawa, Ont., Canada 

What was the value of the capacitor in the old 
Model "T" spark coil? I have several coils and I 
think the capacitors are shot. What do I replace 
them with? 

JACK K. WILLIAMS 
Webb School 

Claremont, Calif. 

More on Those "Dishes" 
I am given to understand that parabolic dishes 

are available from C. W. Torngren Co., Inc., 236 
Pearl St., Somerville 45, Mass. They manufacture 
these dishes in sizes ranging from four inches to six 
feet. The material is aluminum, and prices vary 
according to the physical size of the dish. 

RICHARD ENEBAK 
St. Paul 6, Minn. 

Thanks, Dic-k, for the information on parabolic 
dishes. We're scheduling a big feature on spectacu- 
lar uses of parabolas in the near future. 

World Tape Pals Grows 
We have been busy answering the deluge of let- 

ters that came in after publication of your feature 
article in the August, 1956, issue (p. 39). We have 
received about 800 inquiries from places as far 
away as Guam and the Dominican Republic. 

HARRY MATTHEWS 
Dallas, Texas 

Gosh Harry, we're sure pleased to hear that 
World Tape Pals is growing. Any readers that 
missed the above article on tape correspondence 
can write to Harry at Box 9211, Dallas, Texas for 
information. -ID - 
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No closed season. .. no 
limit... to its applications 

New Centralab 
Single -Stage 
Transistor Amplifier 
High -gain, low -power transistor 
amplifier can be used by itself 
in microphones and other mini- 
ature circuit designs. Or, you 
can combine several units, to 
get a multiple -stage unit for 
other audio applications. 
This is a complete amplifier 
housing capacitance, resistance, 
transistor, and wiring. Gain, 24 
db. Noise level, less than I/2 
millivolts. Supply voltage, 1.35 v. 

As small as an eraser on an 
ordinary lead pencil. 
Ask your Centralab distributor 
for Model TA -6 - or TA -7. 
Send coupon for Bulletin EP -75 
containing complete informa- 
tion, schematics, and curves. 

Cen. 3b-__-.- 
A DIVISION OF GLOBE -UNION INC. I 

994A East Keefe Avenue, Milwaukee 1, Wisconsin 
Send me free Bulletin EP -75. 

Name.._......, 

Company. 

Address..._ 

City ............... 

26 

Zone.......... State.. 
Y-5625 



i 

IF JOBS 
Like These are 
on your mind" 

. . . but you can't qualify 
because you lack advanced 
technical knowledge . . . 

SEND NOW FOR CRE /'S 
FREE NEW BOOKLET! 

It's crammed with facts, data and a tested 
plan to prepare you for big jobs and high - 
salaried careers being offered in "Want ads" 
like those here, which appear daily all over 
the U.S. They show how desperately the elec- 
tronics industry needs trained men. They show 
what opportunities await you -if you get ad- 
vanced technical training. Look what's hap- 
pening: 
40,000,000 TV sets in use. 430 TV stations on 
the air, more coming. Color TV coming ahead 
fast. Over 125,000,000 radios in use. Over 
97,000 radio -equipped police cars. At least 
87,000 radio -equipped American ships. By 
1960, the industry should do $15 billion of 
business per year. 

THOUSANDS ARE NEEDED! 
. for development, research, design, pro- 

duction, testing, inspection, manufacture, 
broadcasting, telecasting, servicing. You can 
qualify only if you advance your knowledge. 
Take 2 minutes right now to write for the free 
new CREI booklet. No obligation. 

To help ns answer your request intelligently, 
please give the following i formation: 

I EMPLOYED 
BY 

January, 1957 

TYPE OF 
PRESENT WORK 

SCHOOL BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS ARE 
YOU MOST INTERESTED 

1111 ELECr4o 

JUST WHAT INDUSTRY ORDERED! 
CREI is equipped to teach you what industry needs. 
Many leading companies choose CREI to train their 
own technical staffs. Among them: United Air Lines, 
Canadian Broadcasting Corporation, Columbia Broad- 
casting System, Glenn L. Martin Co., All- American 
Cable and Radio, Inc. 

NO COLLEGE DEGREE NECESSARY 
If you have the equivalent of a high school education, 
are good at mathematics, and have some electronic 
experience-you can qualify for CREI. CREI also 
offers residence training at same high technical level. 
Classes start at regular intervals. Qualified residence 
school graduates earn degree: "Associate in Applied 
Science." Check coupon for residence study literature. 

DON'T WASTE ONE MINUTE 
INVEST TWO! 

Fill out the coupon. Mail right away. Get your free 
booklet and CREI plan by return mail. No obligation. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula- Founded in 1927 
3224 16th St., N.W., Dept. 121D WASHINGTON 10, D. C. 
Send booklet "Your Future in the New World of Electronics" and course outline. 

FIELD O F ) 

GREATEST 
INTEREST 

Name 

Street 

City 

Practical Radio Electronics Engineering 
Broadcast Radio Engineering (AM, FM, TV) 
Practical Television Engineering 
Practical Aeronautical Electronics Engineering 

Age 

Check: Home Study 
Zone State 

Residence School Korean Veteran 
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BO OKSHEL F 
"ELEMENTS OF RADIO" by Charles I. 
Hellman. Published by D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton, N. J. 
354 pages. Hard cover. $4.95. 

Clearly written and amply illustrated, 
this new book on fundamentals covers elec- 
trical theory, a.c., inductance, , 

resonance, tube theory and opration, oscil- 
lators, basic transmitters and antennas, 
receivers, power supplies, cathode ray oscil- 
loscopes, transistors, television essentials - 
and some special applications such as 
printed circuits, photoelectricity, etc. The 
salient points of each topic are explained 
in straightforward fashion, with mathe- 
matical references held to a minimum. 

From point of view of its contents and 
treatment, 'this book should have wide use 
as a beginner's text, as a general review 
for the more advanced, or as an approach 
to electronics for the technically minded 

layman. Its value as a training aid is en- 
hanced by the questions provided at the 
end of each chapter. 

Recommended: for anyone who needs a 
book on radio fundamentals. 

m 
"PROFITABLE RADIO TROUBLESHOOT- 
ING" by William Marcus and Alex Levy. 
Published by McCraw -Hill Book Co., Inc., 
330 W. 42 St., New York 36, N. Y. 350 
pages. Hard cover. $5.95. 

Practical short cuts in servicing and 
troubleshooting home radio and TV receiv- 
ers are presented in this book. The use of 
professional test equipment is explained, 
as well as the most likely procedures for 
tracking down the various defects that 
might plague the average set. Much theory 
is included which may help the technician 
do a faster, more accurate, and more profit- 
able job. 

Recommended: to all engaged in serv- 
icing. 

m GD m 
"RADIO ELECTRONICS MADE SIMPLE" 
by Martin Schwartz. Published by American 
Electronics Co., 1203 Bryant Ave., New 
York 59, N. Y. 191 pages. Soft cover. $1.95. 

Assuming no previous technical training 
on the part of the reader, this book covers 
radio theory from direct current and mag- 

NEW! 1 u(Ia v pivoted TONE -ARM 
now in KIT form -at HALF price! 

accommodates ANY cartridge 

AUDAX KT -12: KIT, $14.55 NET 
Factory -assembled, $24.00 NET 

AUDAX KT -16: KIT, $17.55 NET 

Factory -assembled, $30.00 NET 
All above prices include cartridge- housing. 

You do -it- yourself with no 
tools other than a nail -file 
or small screwdriver. 

28 

The new KT models exactly duplicate 
the Audax "Compass- Pivoted" transcription 

arm long recognized as top "blue chip." These 
new arms are the crowning achievement of a 

quarter- century of constant refinement and 
re- engineering of the very first commercial elec- 

tronic pickup arm (Audax 1928) ... to the fewest 
possible parts. It is this very nth degree engineered 

simplicity that makes the new KT arms possible. 
Anyone can assemble a KT arm in about 10 minutes - and 

save 50 %! The "Selector- Index" permits instant adjustment for 
any stylus- pressure. The newly- designed cartridge- housing enables 

checking of the all- important stylus -to- groove alignment at a glance. 

No tone arm equals the new Audax KT - 
regardless of price! Read October 1956 "Popular 

Electronics," page 57. See the new KT arms 
at your dealer. (If shipped from New York City, 

add 400 for postage.) Fill out the coupon. 
Fine audio- eteetronie apparatus for 35 years 

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

Always say 

AUDAK COMPANY, 500 Fifth A , New York 36 
AN., Me. P. 

Send me FREE latest Audaz catalog and 
name of nearest dealer. 

Name 

Address 

City Zone State 

you saw if in- POPULAR ELECTRONICS 



AMEN 17-55 
HERE'S A NEW 
OPPORTUNITY 

FOR YOU! 

Making Electronic devices 

Get in on the Ground Floor of this 
Fast- Mouing Field 

Want a better lob? . . more money? . . better 
working conditions? These are the things that can 
come to a man when he has a skill to offer .. 
especially when that skill is in a newer field where 
ground floor opportunities often lead to well - 
paying positions. Such a field is the Electronic 
applications to AUTOMATION - and what a field! 

Many plants, large and small, in various parts 
of the country are looking for ways of use ng auto- 
matic electronic control equipment to help turn out 
a better product and at lower cost. This equipment 
must be designed, installed and maintained - 
calling for well trained men. That's where YOU 
may come in! 

You need no special technical experience . 

no previous knowledge of Automation Electronics 
. to prepare for a future that can be bright and 

more secure. For now there is a proved way to get 
this important know -how. Mail coupon for com- 
plete details. Men 17 to 55 preferred. 

*WHAT IS AUTOMATION ELECTRONICS? 
Simply stated, this refers to the marvelous elec- 
tronic controls that will help regulate the much 
talked about "automatic factory" -as welt as other 
amazing automatic equipment in plants, offices 
and elsewhere. It is a gateway to son of the 
most desirable opportunities in the amazing, newer 
field of Automation. 

ONE OF AMERICA'S 

FOREMEN' EECTRONICS 

TRAIIINC CENTERS 

A New Training Program! 
As one of the leading organizations of 
its kind, the DeVry Technical Institute 
has years of experience in leaching 
Electronics, Television and Radio. So it 
is only natural far this training institute 
to develop a new program to prepare 
men for good jobs in instrumentation - 
as well as in the design, installation and 
maintenance of Electronic controls 
as applied to Automation. 

EMPLOYMENT SERVICE 
Following the same proved method 

used to train thousands of other men, 
you get valuable practical experience 
from actual electronic equipment. You 
also receive well -illustrated texts and 
effective moving pictures to show ins. 
portent basic principles -a wonderful 
home training advantage! To top that 
off, DTI provides actual employment 
help when you have completed the 
training -all of which can open the way 
to many new and exciting opportunities. 

Accredited Member of 
Notional Home Study Council 

Recording" end- gutting 

Ahli- aircraft gun control 

Traffic control signals 

MAIL THIS COUPON TODAY! 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

January, 1957 

DEVRY TECHNICAL INSTITUTE, Dept. PE -1A -N 
4141 Belmont Avenue, Chicago 41, III. 

1 would like a FREE copy of your booklet, " "Automation and YOU." Also 
further information about the newer Electronic opportunities in AUTO- 
MATION, and facts on how you may help me to prepare. 

Name Age 
Please Print 

Street Apt 

City zone State 

1012 
DeVry's Canadian Training Center is at 

580 Roselown Avenue, Toronto 12, Ontario 
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PFK120 /150 

designed by Paul Klipsch 

Now you need only a screwdriver to put 
together a furniture -finished Klipsch 
speaker enclosure, indistinguishable 
from factory -assembled Rebel 3, 4 or 
5. Also available as conventional, 
unfinished kits. 

K 
pre- finished 

Kits 

PFK-500 

Write for 
COMPLETE 
CATALOG! 

36 pages 
16 other hifi kits 

29 equipment cabinets 
4 matched speaker 

systems 

20 hi fi accessories 

cabinart 
99 North 1Ith Street 

Brooklyn 11, N. Y. 

largest manufacturer of cabinets and kits for hi-fi 
a division of G&H Wood Products Co., Inc. 

SEND FOR THE 1957 

ALLIED CATALOG 
Features the world's largest 

selection of systems and components. 
Shows you how to choose a custom 
Hi -Fi music system for your home 
at no more than the cost of an 
ordinary phonograph. Tells you 
what to look for and how to save 

money. Offers dozens of complete systems and 
hundreds of individual units, including the 
famous money -saving Hi -Fi Knight -Kits. For 
everything in Hi -Fi and Electronics, get the 
FREE 1957 Allied Catalog. 

ALLIED RADIO 
a4itPAi.CQ4 14-fí C o,44.1zu 

ALLIED RADIO CORP., Dept. JJ -17 
100 N. Western Ave., Chicago 60, III. 

Send FREE 1957 'ALLIED Catalog. 

Nome 

Address 

City Zone State 
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netism up through tubes, oscillators, am- 
plifiers, transmitters, receivers, and anten- 
nas. The schematics presented illustrate 
basic types of the various devices discussed. 
Written in everyday language by a former 
radio instructor, this volume should put 
the reader on "speaking terms" with things 
electronic. 

Recommended: for the beginner and non- 
professional hobbyist. 

CZ, 

"HIGH FIDELITY: A PRACTICAL GUIDE" 
by Charles Fowler. Published by McGraw - 
Hill Book Co., Inc., 330 W. 42 St., New 
York 19, N. Y. 311 pages. Hard cover. $4.95. 

As an introduction to-and survey of- 
hi-fi, this book scores very "hi" itself. It 
covers components and systems, and even 
dares tread into such controversial areas as 
the, selection, matching, and budgeting of 
equipment. Chapters are subdivided into 
topical sections, each dealing with an as- 
pect of hi -fi that has become a typical 
problem or question for the listener, such 
as "one or several loudspeakers," "imped- 
ance matching," "record Wear," etc. A 
wealth of information is presented in an 
engaging style; the book should be easy 
reading, even for non -technical people. 

The discussion of components starts with 
"the room in which we listen" and then 
goes to speakers, working "backward" 
through amplifiers, control units, and pro- 
gram sources. This is a worthy approach, 
because the average listener's first percep- 
tion of a hi -fi system would logically be the 
loudspeaker and the sounds it produces. 
What's more, the subject of room acoustics 
is too often neglected, and many have 
learned from costly experience that an ex- 
pensive system may sound horrible in a 
room that is too "live_' or too "dead." 

Recommended: to all interested in hi -fi. 

Free Literature Roundup 

A circular, titled "How to Use Supreme 
Publications for Faster Television and Ra- 
dio Repairs," will be sent on request from 
Supreme Publications, 1760 Balsam Rd., 
Highland Park, Ill. 

Nearly 1000 coils, transformers, chokes, 
etc., are listed in Miller's new "General 
Catalog No. 57 -A." For your copy, write 
to the J. W. Miller Co., 5917 South Main 
St., Los Angeles 3, Calif. 

Lafayette Radio's new "Catalog No. 300" 
contains 162 pages of listings of compo- 
nents and parts. Write to their new mail 
order headquarters at 165 -08 Liberty Ave., 
Jamaica 33. N. Y.. and ask for one. -- 



BUILD 16 RADIO 
CIRCUITS AT HOME only 

with the New Improved 1957 995 
PROGRESSIVE RADIO "EDU -KIT" 

A Practical Home Radio Course 
Now Includes 

TESTER, SOLDERING IRON, HIGH 
FIDELITY, SIGNAL TRACER CODE 

OSCILLATOR, PRINTED CIRCUIT 
SIGNAL INJECTOR 

No Knowledge of Radio Necessary 

No Additional Parts or Tools Needed 

Excellent Background for TV 

NOW! FREE TOOLS WITH "EDU -KIT" 
WHAT THE "EDU -KIT" OFFERS YOU 

I 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
most of the ost modern methods of home training. You will learn radio theory, construc- 

tion practice and servicing. 
You will learn how to build radios, using regular schematics; how to wire and solder in 

a professional manner how to service and trouble -shoot radios. You will work with the 
standard type of punched metal chassis as well as the latest development of Printed Cir 
cuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, ing the Progressive Code Oscillator. You will learn and practise 
trouble -shooting, using the Progressive Signal Tracer, the Progressive Signal Injector, 
the Progressive Dynamic Radio & Electronics Tester and the accompanying instructional 
material, 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter Code Oscillator, Signal 
Tracer and Signal Injector circuits, and learn how to operate diem. You will receive an 
excellent background for Television. 

Absolutely o previous knowledge of radio or science Is required. The "Edu -Kit" Is the 
product of many years of teaching and engineering experience. The Edu -Kit" will pro- vide you with a basic education in Electronics and Radio, worth many times the complete 
price of 519.95. The Signal Tracer alone is wroth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the "Edu -Kit" a worth -while investment. 

Here is an excerpt from a letter that we 
received from Loren DePriest, 1496 4th 
St., Mansfield, Ohio: "I have spent many 
pleasant 
from he rom the schematics ns iyour book, 

, 
have learned great deal from them. Being as 

I am interested in Radio, I consider the 
money spent course 

have learned from your course by actually doing than I did from 
an 

Mann e thousands Many of individuals of all 
ages and backgrounds have successfully 
used the "Etlu -Kit in r than 79 coun- 
tries f the world. The 

more 
has been 

carefully designed, step by step, so that 

you cannot make a mistake. The "Edu - Kit" allows you to teach yourself at your 
own rate. No instructor is necessary. 

The "Edu -Kit" is also used for courses 
of study, extra -curricular activities indus- trial personnel training and rehabilitation. 
The "Etlu -Kit" is used by Jr. High Schools, 
High Schools, Technical Schools, Jr. Col- 
leges, Colleges, Universities, Industrial 
firms, Rehabilitation Hospitals, Boards of 
Education, U. S. Govt. agencies, United Na- 
tions Educational Scientific and Cultural 

Organizations (UNESCO), Veterans Admin- 
istration, and numerous adult, radio and 
young peoples' groups and clubs. The "Ede- Kit" so also popular with servicemen 
throughout this country and abroad. 

Designed for universal use, the "Ed - Kit" operates on any voltage from 105 
to 125 volts, AC and DC. For use In 
countries employing higher line voltages, 
a 210 -250 Volt AC, DC model is available. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Kit" is the foremost educational radio kit in the world, 

and 5 
u 

n 
i 
v really accepted as the standard in the field of electronics training. The Edu Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 

learn schematics, study theory, practice trouble- shooting -all in a closely integrated pro- gram designed to provide an asily-learned, thorough and interesting background in radio. You begin by examining the various radio parts of the "Edu- Kit." You then learn the function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble- shooting. Then you build a ore adv.nced radio, learn more advanced theory 
and techniques. Gradually, in a progressive and at your awn rate, you will find yourself constructing more advanced multi -tube radio circuits, and doing work like a professional Radio Technician. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instruc- 

tions necessary to build 16 different radio 
and electronics 

c 
its, each guaranteed 

to operate. Our Kits contain tubes, tube 
sockets, variable, electrolytic d paper 
dielectric condensers, resistors, tie strips, 
coils, hardware, tubing, punched metal 
chassis, Instruction Manuals, etc. 

In addition, you receive Printed Circuit 
materials, including Printed Circuit chassis, 
special tube sockets, hardware and instruc- 
tions. You also receive a useful net of 

FREE 
Hi -Fi, Radio & TV 
Servicing Manuals 

on request 
(see coupon below) 

I SERVICING LESSONS 
I 

you will learn trouble -shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of troubles in home, portable 
and car s adios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you are 
learning in this practical way, you will 
be able to do many repair job for your 
friends and neighbors, and charge fees 
which will far exceed the price of the 
"Edu- Kit." Our Consultation Service will 
help you with any technical problems you 
may have. 

J. Stataitis, of 25 Poplar Pl., Water- 
bury, Conn., writes: "1 have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. I 
was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit.' 

Ben Valerio, P. 0. Box 21, Magna, 
Utah: "The Edu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shun, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I woul 
drop 

you a few lines to say that I re- 
i etl y EduKit, and was really amazed that such a bargain can be had at such 

a low price. I have already started re- 
pairing radios and phonographs. My friends nds were really surprised to see me 
get into the 

esnootingi Test Tester 
it 

comes with 
the Kit. is really swell, and finds the 
trouble if there is any to be found." 

I PRINTED CIRCUITRY' 
At ne increase in price, the "Edu -Kit" 

now includes Printed Circuitry. You build tools, a professional electric soldering iron, a Printed Circuit Signal Injector, a and a self-powered Dynamic Radio & Elec- unique servicing instrument that can de- treníes Tester. The "Edu -Kit" also includes tees many Radio and TV troubles. This Code Instructions and the Progressive Code revolutionary new technique of radio eon - Oscillator, in addition to F.C.C. -type Ques- etruction is now becoming popular i 
n 

n 
tions and Answers for Radio Amateur commercial radio and TV sets. License training. You will also receive A Printed Circuit a special insu - lessons for servicing with the Progressive lated chassis on which has been depos- Signal Tracer and the Progressive Signal ited a conducting material, which takes 
Infector, a High Fidelity Guide and a the place of wiring. The 

v 
arious parts Quiz Book. You receive all parts, tools, in- are merely plugged in and soldered to 

structions, etc, Everything yours to keep, terminals. -- UNCONDITIONAL MONEY -BACK GUARANTEE--- - 
1 

FREE EXTRAS 
SET OF TOOLS RADIO & ELEC- 

TRONICS TESTER ELECTRIC SOL- 
DERING IRON TESTER INSTRUC- 
TION MANUAL HIGH FIDELITY 
GUIDE QUIZZES TELEVISION 
BOOK RADIO TROUBLE- SHOOT- 
ING BOOK MEMBERSHIP IN 
RADIO -TV CLUB: CONSULTATION 
SERVICE FCC AMATEUR LICENSE 
TRAINING PRINTED CIRCUITRY 

January, 1957 

ORDER DIRECT FROM AD 
RECEIVE FREE BONUS RESISTOR KIT WORTH $5 

Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. p Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage. 
Send me FREE additional Information describing "Edu- Kit." Include FREE 
valuable Hi -FI, Radio and TV Servicing Literature. 
(Outside U.S.A. -No C.O.D.'a. Send check on U.S. bank or Intern't'I M.O. 

"Edu -KIt" for 105.125 V. AC /DC $20.95; 210.250 V. AC /DC $23.45.) 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
497 Union Ave., Room 528D, Brooklyn 11, N. Y. 
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Complete training 
FOR BETTER RADIO -TV SERVICE JOBS 

McWatts 
By CARL KOHLER 

ONLY 

$13 
for the complete 

2- volume 
course 

3 MONTHS TO PAY 

Let these two great new Ghirardi 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 up -to -date. 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 pare= nod r r Sim clear iiluIraiions show step -by- 
step how to handle cue y nh`l-i Hof trouhlI -.h- clog and servicing. 

1 -Radio and Television Receiver 

TROUBLESHOOTING AND REPAIR 
A complete guide to profitable prefessianal methods. For the 

beginner, it Is a comprehensive training course. For the experienced 
serviceman. It Is a quick way to "brush up" on specific jobs. to 
develop Improved techniques or to find fast answers to puzzling 
service problema. Includes invaluable 'step -by- step" service charts, 
820 pages. 417 illus.. price $7.30 separately. 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
Iris 860 -page volume is the ideal guide for servicemen who real- 

ist 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 servicing them. 417 illus. 
Price separately $8.75. 

New low price .. you save $1.25 
If broken into leson form and .sent to you as a "course." you'd 

regard these two great books as a bargain at $50 or more! 
Under this new offer, you save $1.25 on the price of the two 

hooks-and have the privilege of paying in easy installments while 
you use them! No lessons to wait for. You learn fast -and right! 

i - - - a STUDY 10 DAYS FREE!. - - 
Dept. PE -17, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for, 10 -day FREE EXAMINATION. In 10 
days, I will either remit price indicated or return books post- 
paid and owe you nothing. 
C Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price 

$7.50 separately) 
n Radio & TV CIRCUITRY & OPERATION (Price $6.75) 

for Cheek 
Save $1.23. 

ONendSAboth G 
of above 

NA 

big 
COMBINATION OFFER 

at 
pedal price of only $13.00 for the two. (Regular price 
$14.25 . you save $1.25)- Payable at rate of $4 after 
10 days if you decide to keep books and $3 a month for 3 
months until the total of $13.00 has been paid. 

Name 

Address y 

City. Zone, State 
Outside U.S.A.-$8.00 for TROUBLESHOOTING & REPAIR; 
$7.25 for CIRCUITRY & OPERATION; $14.00 for both books. 
Cash with order, but money refunded If you return books in 
10 days. 
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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! 

Join the Thousands of Central-Trained Technicians 
Now Enjoying HIGH -PAY CAREERS in... 
GUIDED MISSILES- AUTOMATION 

ELECTRONICS 
LEVISION 

RADIO 

.,,.{ : . r 

Outstanding Employment 
Opportunities Open to 

Central Graduates! 
o matter what you're doing now ... whether 
ou've ever had previous technical experience or 
ot, you can begin right now to prepare for a 
teat career in these fascinating, rewarding fields! 

apitalize on the fact that Central's nationally 
ecognized, proven training methods, top' instruc- 
ors and long record of educational achievement 
ave put Central -trained men in high demand 
hroughout America! ... that Central's graduates 
re periodically interviewed and employed by 
any of the Country's foremost industrial giants 

nd leading employers of electronics specialists. 
undreds of radio and TV stations look to Central 

s a reliable source for competent, thoroughly 
rained technicians ... and the nation's major 
irlines and aircraft manufacturers have hired 
undreds of Central -trained technicians for im- 
ortant communications and electronics positions. 

3 Proven Training Plans 
I HOME STUDY COURSE (with 9 kits of equipment)- 
eualifies you for diploma, FCC license exam, and a variety 
o electronics jobs (or transfer into advanced resident 
t aining). 

2 

a 
d 
p 

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

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

J= nuary, 1957 

VETERANS 
Central offers courses 
approved under G. V. Bill 

L 

CENTRAL TECHNICAL INSTITUTE 
Dept. A -17 1644 Wyandotte St. 
Kansas City 8, Missouri 
Tell me more about how you can qualify me for a high - 
pay Electronics career. 

Name Aga 

Address Phone 

City, State County. 

If Korean vet., give approx. discharge date.. 

YOUR FUTURE 

IN 

ELECTRONICS 

J 
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only E M C 

instruments 

give you ... 
Precision 
components 
and assembly 
techniques 
insuring 
unexcelled 

Performance 
and accuracy 
never before 
at such a low 

Price 
with the 
famous EMC 

standards of i 

Quality 
all of which means 
you get a greater 

Q uantity 
of modern equipment 
for better, 
foster servicing. 

NfirRF Signal 
Generator 

E M C Model 501 
with leads 
$37.90 (Wired & 

Tested) 
$24.90 (Kit Form) 

N4/ Capacity 
Substitution Box 

EMC Model 900 
$19.90 (Wired & 

Tested) 
$10.25 (Kit Form) 

INNIS =NI MIM 1MM MM. BEM AMP., ME 

Yes, tell me more, send me - FREE - a 

detailed catalog of the complete E M C line. 

Name 

Street 

City State 
PE -1 

EMC ELECTRONIC MEASUREMENTS CORP. 

625 BROADWAY,NEW YORKI2, 
NEW YORK 

EXPORT DEPT.... 370 BROADWAY, NEW YORK 13, N. Y. 

TIPS an /1/,y/; "m,'ry.,.,,.. 

rv,, 

,,,,., , 7,1 

TECHNIQUES 
t;,, ,,,,,,,,,,,,,,,,.====4 

,. 

CABLE CLAMPS HAVE MANY USES 
Keep an assortment of cable clamps 

handy, even if you don't build much equip- 
ment using heavy cables. Here are a few 
uses for them : 

(1) Use them for mounting line cords, 
cables, or small tubing. 

(2) Clamp large resistors (1 and 2 watt - 
ers) against a chassis with them. This in- 
creases the heat dissipation, using the 
chassis as a "heat sink," and will permit 

you to employ resistors up to-or slightly 
in excess of -their rated wattage. But per- 
form this trick with insulated resistors 
only! 

(3) Flatten them to make small "L" 
brackets or shield supports. 

(4) For inexpensive pilot lamps, use 
them to clamp a neon lamp or regular pilot 
bulb against a small hole in the chassis or 
front panel. 

(5) Mount odd -shaped components with 
them -such as mercury switches. -L. E. G. 

TRUST YOUR TUBE TESTER -SOMETIMES 
Tube testers are ingenious devices, and 

more often than not they will detect defec- 
tive tubes. However, two points should be 
remembered in evaluating the results of 
tube tester checks. The first is that the 
ordinary tester cannot check a given type 
tube under all the possible conditions of its 

(Continued on page 96) 
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It Won't 
Come Off! 

All recording tape is coated with magnetic 
oxide. This coating rubs off ordinary tapes in 
use, and forms a harmful deposit of abrasive 
dust on the recording head. Unless the head 
is constantly cleaned, the collecton of abra- 
sive eventually wears it out. After a few play - 
ings, the tape loses enough coating to alter its 
original frequency response characteristic. 

WITH TAPE MADE BY THE EXCLUSIVE 

irish 
BRAND 

FERRO -SHEEN 
!' << PROCESS 

The Oxide Will 
NOT Rub Off! 

t 

The irish FERRO -SHEEN process of tape manu- 
facture anchors the oxide coating to the base 
inseparably and much more smoothly. The 
entire vicious cycle of shedding and abrasion 
of recording head and tape is eliminated, 
resulting in longer life for both tape and 
head and improved frequency response. 

THERE'S AN irish 
FERRO -SHEEN TAPE 

FOR EVERY 
RECORDING REQUIREMENT: 

Irish GREEN BAND 
On 1.5 -mil acetate base. 

irish SHAMROCK 
On 1.5 -mil pre -selected 
premium -quality acetate base 

Irish LONG PLAY 
On 1 -mil Mylar base. 

irish DOUBLE PLAY 
On 0.5 -mil Mylar base. 

irish SOUND PLATE 
On super -tough 1.5 -mil Mylar base. 

If not available at your local dealer's, write direct to: 

ORRADIO INDUSTRIES, INC., Opelika 1, Ala. 
Export Division: Morhan Exporting Corp., N. Y. C. 

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

January, 1957 

KITS! KITS: 
HERSHEL'S KITS ACCLAIMED BEST! 

ALL KITS CONTAIN THE FINEST 

ASSORTMENTS. OVER 10,000 SOLD! 

30 TUBE SOCKETS 

2' /2 -lbs of HARDWARE 

15 ROTARY SWITCHES 

10 Electrolytic Condensers 

40 Radio & TV KNOBS 

40 BY -PASS Condensers 

60 CARBON RESISTORS 

60 MICA CONDENSERS 

100 SET SCREWS 

8 1N22 XTAL DIODES 

50 Ceramic Condensers 

15 Variable Condensers 
(Air and Mica) 

50 RF CHOKES 

20 POWER RESISTORS 

1 Phono Motor 115 Vac. 

50 TERMINAL STRIPS 

200 ft. HOOK -UP WIRE 

1 TRANS. 6.3V -110 Vac. 

5 Meissner Plug -In COILS 

5 PILOT PANEL LITES 

50 FUSES 3AG LP 

1 Meter Rectifier 0.1MA. 
1 IGN. COIL 3V- 15,000 

VSEC. 

25 -Ft. Phono -Mike Cable 

3 SELENIUM RECTIFIERS 
(65 MA. 110V.) 

1 PHOTO Electric CELL 

10 STRAIN INSULATORS 
1 TELEGRAPH KEY 

5 MICRO SWITCHES 

75 -Ft. 300 OHM TV LEAD - 
IN 

25 TV STAND OFFS 

24 SHOCK MOUNTS 
1 PHONO XTAL with 

NEEDLE 

1 PIX TUBE BRIGHTENER 

3 CONDENSERS (500 MMFD 
20,000 Volt) 

100 Ft. of SPAGHETTI 
1 RCA Flyback Trans. 
10 BATHTUB CONDENSERS 
10 GRAIN WHEAT LAMPS 

5 RADIO -PHONO CHASSIS 
4 LOOP ANTENNAS 

(RADIO) 
1 PHANTOM ANTENNA 

A -62 
100 SPRINGS (RADIO - 

PHONO) 
5 RADIO NOISE FILTERS 

25 -Ft. RG -58 /U COAXIAL 
CABLE with PLUGS 

2 Powerful ALNICO 5 
Magnets 

TRANSMITTER 

r' TERMS: Cosh with order or 25 °ó DOWN -BALANCE C.O.O. 

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

5249 GRAND RIVER Detroit 8, Michigan 
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BEST BUY IN HI -FI 

Çì9-rnmiL KITS 

THE Little Jewel 
MUSIC LOVERS AMPLIFIER 

Featured by Life Magazine as the best buy in the 
field ... now available in Kit Form. It's easy and 
fun to assemble. Rower Output: 10 Watts. Freq. 
Response: t 1DB, 20 to 20,000 CPS. With 3 in- 
puts: Radio, Magnetic and Crystal Phono and 
Microphone. Charcoal and Gold Finish. Including 5 
tubes and complete instructions. Ship- 
ping Weight: 9 lbs. $2495 
UK KIT Net 

61 -PGK 20 Watt HI -FI AMPLIFIER 
Single unit amplifier with built -in pre -amplifier 
and all the controls. This exceptional Kit provides 
separate turnover and roll off record compensators 
and loudness, volume, feedback bass and treble 
tone controls. Freq. Response: 0.5 DB, 15 to 
30,000 CPS. Charcoal and Gold Finish. Shipping 
Wt. 20 lbs. Complete with easy -to- 
follow instructions. 
61 -PGK Net 

See your Hi -Fi Dealer. 
If he cannot help you, write 

$5950 

Grommes -A Division of Precision Electronics, Inc. 

Dept. P -1, 9101 King Ave., Franklin Park, Illinois 

Send complete Kit details. Send Kit. 

COD ($5 enclosed). Postpaid. (Full payment en- 
closed. Enclose name of Dealer. (If any.) 

Name 

Address 

City Zone... .State 
10 -day money bock guarantee on all Kits 

36 

TOOLS 
and 

GADGETS 
MIDGET SOLDERING IRON 

Delicate precision work on printed cir- 
cuits-as well as regular radio and TV cir- 
cuits -and intricate electrical work can be 
performed with the new Wall "Pencil" 
soldering iron. Built to withstand "produc- 
tion line punishment," it weighs only an 
ounce, has an %" tip, and is just 71/2" long. 

The "Pencil" iron is said to reach pro- 
duction heat four times faster than any 

soldering iron of equal tip size. Excessive 
fusing and tip- burning are eliminated 
through thermostatic action guaranteed for 
the life of the iron. (Wall 'Manufacturing 
Co., Grove City, Pa.) 

"TV ROLL -AROUND" 
Installing casters under a large tele- 

vision set is a quick and easy job if you 
have a Telco "TV Roll- Around." You set 
just one wing nut, and the device will fit 

beneath nearly any console receiver now 
on the market. Heavy steel channel con- 
struction provides the frame ruggedness 

(Continued on page 98) 
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o f s you the 

finest trauung 

at homy in 
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Crystal structure models. Top row, left to right: cuprite, zincblende, rutile, perovskite, tridymite. Second row: 
cristobalite, potassium dihydrogen phosphate, diamond, pyrites, arsenic. Third row: caesium chloride, sodium 
chloride, wurtzite, copper, niccolite. Fourth row: spine', graphite, beryllium, carbon dioxide, alpha -quartz. 

PROM ATOMS S`I~AR S 

Research at Bell Telephone 
Laboratories ranges from the 
ultimate structure of solids to 
the radio signals from outer 
space. Radio interference re- 
search created the new science 
of radio astronomy; research in 
solids produced the transistor 
and the Bell Solar Battery. 

Between atoms and stars lie 
great areas of effort and achieve- 
ment in physics, electronics, 
metallurgy, chemistry and bi- 
ology. Mechanical engineers 
visualize and design new de- 
vices. Mathematicians fore- 
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shadow new communications 
techniques. 

Despite the diversity of their 
talents, Bell Laboratories scien- 
tists and engineers have much 
in common. A habit of team- 
work channels these talents 
into great advances. 

These men have developed 
the world's finest telephone 
system. In doing so, many 
have become leaders in their 
fields. Opportunities for 
achievement await qualified 
scientists and engineers at Bell 
Telephone Laboratories. 

Directional antenna used by Karl G. 
Jansky in discovery of stellar radio 
signals at Bell Telephone Labora- 
tories in 1932. 

BELL TELEPHONE LABORATORIES 

World center of communications research. Largest industrial laboratory in the United States. 
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By DAVE SCHER 

Over the Hill and Into the Dale 

"Translators" open new vistas 

for mountain -locked communities 

NIGHT HAS FALLEN over the valley. 
The day's labors ended, a family re- 

laxes in its sitting room. A tired man puffs 
on a pipe; his wife darns socks; the kids 
play checkers; a dog curls up lazily before 
the fire. Peaceful and restful -but isn't 
something missing? 

Of course, you've guessed it : no tele- 
vision! Literally thousands of Americans 
have been deprived of TV, not because 
they can't afford to buy receivers, but be- 
cause reception is poor or impossible in 
their. communities! 

Most of us take for granted our nightly 
sessions before the magic silver screen, but 
there are many regions that are literally 
land -locked, and TV signals have not yet 
learned to climb mountains. 
"Translating" TV. Dwellers in these 

fringe and "shadow" areas can take hope, 
however, with the development of an in- 
genious new system for bringing big -city 
TV to any remote area. Known as a "TV 
Translator," this device picks up standard 
v.h.f. telecasts, converts them to u.h.f. 
(channels 70 through 83) and retransmits 
them for the benefit of viewers in a given 
area. Sound and picture quality of "trans- 
lated TV" is said to be as good as in big 
city areas. 

Developed by Adler Electronics, New Ro- 
chelle, N. Y., the low -power (10 -watt) 
Translator solves the video problems that 
have been plaguing outlying communities. 
Early last year, the FCC ordered all un- 
licensed "boosters" to shut down because 
such devices were held to be in viola- 
tion of existing FCC broadcast regulations. 
The "boosters" represented an attempt to 
give TV broadcasts a much -needed lift 
over mountains into land -locked areas. 
Working with passive reflector antennas 
(also unauthorized), the boosters provided 
some help, but the FCC ordered them "off 
the air." 

The Adler Translator system sidesteps 
possible interference by converting the 
TV signal to a different frequency and then 
January, 1957 

TV viewers in areas blocked by 
mountains enjoy programs with 
the help of Translators, such as 

the one shown in the top photo. 
This unit, installed atop a moun- 
tain peak near Hawthorne, 
Nevada, picked up channel 4 

from San Francisco and retrans- 
mitted programs on channel 70. 
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Schurz 

e000 

6598 

HAW THORNE(\ 

SAN FRA CN ISCO~ 
OVER 240 

MILES 

Translator is housed in small 
weatherproof shack (below). 
Note antenna at right. Pro- 
grams are beamed out on one 
of the u.h.f. channels. Programs 
-hat originate on a u.h.f. chan- 
nel may also be "translated" 
with a frequency converter and 
then retransmitted. 

High mountain peaks 
surround town of Haw- 
thorne, as shown by 
contour map at left. 
Note distance to San 
Francisco. TV pro- 
grams from that city 
were received satisfac- 
torily in Hawthorne 
with the aid of a 

Translator. Far left, a 

technician adjusts the 
elements of a four -unit 
antenna used at the 
Translator site. 

transmitting it on a "clear channel." The 
Translator includes a v.h.f. antenna, v.h.f. 
tuner, v.h.f. to u.h.f. converter, u.h.f. am- 
plifiers, u.h.f. antenna, and an automatic 
code identifier. A single cabinet houses all 
this gear. Antenna combinations handle 
various powers and special radiation pat- 
terns. Because the Translator's output is 
confined to the less- congested upper end of 
the u.h.f. band, the FCC has granted ap- 
proval for the system. 

Adler recently conducted a demonstra- 
tion at Quincy, Washington, in the heart 
of a land -locked area. Picking up Spo- 
kane's channel 4 (KXLY -TV), 150 miles 
distant, the Translator retransmitted on 
u.h.f. channel 78 to receivers in Quincy. 
The nearest receiver was 61 miles from 
the Translator site. Excellent reception 
was reported as far away as 18 miles. 

Typical Installation. In service, a typi- 
cal Translator installation is sheltered with- 
in a weatherproof shack, with a power line 

(Continued on page 102) 

QUESTIONS AND ANSWERS ON THE TV TRANSLATOR 
What does the Translator do? The Translator picks up a TV signal, converts it to an unused 

u.h.f. channel, and retransmits it so that TV sets in land- locked regions can receive programs with 
picture and sound quality as good as on sets in metropolitan areas. 

Who can own and operate a Translator? The equipment may be owned and used as a com- 
munity utility, financed by a fund that could be set up by individuals or by local governments. 

How large an area will a Translator serve? This depends on the height of the transmitting 
antenna. An area up to 10 miles can be adequately serviced by one Translator. 

Are specially trained personnel needed? Anyone holding a commercial radio operator's 
license of any grade may be put in charge of the Translator, supervising it by remote control. 

May local "commercials" be fed into the Translator? No. The Translator is used strictly 
to repeat programs of existing TV stations and may not originate its own program material. The 
only signal it may originate is its own station identification, which is transmitted at regular inter- 
vals by an automatic device. 

What are the advantages of a Translator? The Translator does not interfere with existing 
TV signals on authorized channels. The transmitted signals are free of snow, "hot" or "blind" spots, 
and image blemishes. 

Which channels can a Translator handle? The Translator receives any v.h.f. channel (2 to 
13). Where it is needed to receive a u.h.f. station, an additional converter may be added to the 
equipment. Programs are then beamed out on u.h.f. channels 70 through 83. 
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SOUND -71.75 MC. / SOUND- 41.5MC. 

525 LINES 
30 FRAMES 

VIDEO- 67.25 MC. VIDE0-45.0 MC. 
4 

25 FRAMES 
LINES 

RIVERHEAD 
N.Y. London -New York TV in 57? 

TELEVIEWERS of NBC's "Wide Wide 
World" may have the unusual experi- 

ence of looking in on a live show direct 
from London. According to the book, TV 
signals are supposed to fade out just be- 
yond the horizon, wandering off into the 
sky, never to return. But when TV signals 
from overseas popped into NBC's monitor 
screens at Riverhead,. Long Island, it be- 
came evident that the v.h.f. waves don't 
know the rules they are supposed to follow. 

Searching for an explanation of ocean - 
hopping TV signals, scientists related this 
unusual case of v.h.f. reception to periodic 
explosions on the surface of the sun, com- 
monly known as "sunspots." Occurring at 
fairly regular intervals of 11 years, these 
"spots" are often more than 100,000 miles 
wide. They cause strong variations in the 
magnetic field of the earth and also in- 
crease the ionization of the upper atmos- 
phere through their ultraviolet rays. As a 
result, the outer fringe of the atmosphere, 
from 175 to 350 miles above the earth, be- 
comes sufficiently reflective to bounce back 
v.h.f. signals which at other times would 
have passed through them into space. At 
the peak of the 11 -year sunspot cycle, high - 
frequency signals can be received over 
thousands of miles. 

To keep the TV reflections from being 

Vidicon camera, oper- 
ated by Robert Fraser 
of NBC's engineering 
staff, points at the mon- 
itor screen displaying 
TV signals arriving from 
England by ionospheric 
reflection. This unusual 
mode of transmission re- 
sults from periodic sun- 
spots. The high image 
persistence of the Vidi- 
con camera converts the 
British frame sequence 
to the faster American 
transmission rate. 
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LONDON 
ENG. 

drowned in "noise," NBC picks up these 
signals on the quiet Long Island shore, far 
from elevators, trucks, buses, ande other 
interference sources. The signals must be 
received with English -type equipment. 
From Long Island, a microwave link flashes 
the signal to New York City, where the 
image is converted to American TV stand- 
ards. This conversion is accomplished by 
simply letting an RCA Vidicon camera look 
at a British TV set screen. The high per- 
sistence of the Vidicon tube provides a sort 
of memory- storage effect between one 
frame and the next, so that the speed dif- 
ference between British and American 
standards is smoothed out. The camera 
then yields a signal that can be fed intp 
American TV transmitters. 

Images were blurred at this writing. But 
as. the sunspot season approaches its 11- 
year peak, the signal level -and hence the 
picture quality -will improve. The result- 
ing observations will prove highly interest- 
ing, not only to people yearning for an 
instantaneous look at Piccadilly, but also 
to scientists concerned with the possibili- 
ties of ionospheric long -range transmission. 
Furthermore, important scientific data 
about the ionospheric layers in upper at- 
mosphere can be deduced from these v.h.f. 
radiation patterns. 
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Noise room at left is part of 
RCA's Camden, N. J., plant. These 
men, representing the crew of a 
bomber, are testing new intercom 
equipment for intelligibility 
against a background of simulated 
jet engine roar at 120 db. Many 
plane makers, such as Boeing, Doug- 
las, Convair and Bell, have sound 
chambers for testing noise effects. 

oise 
eir Job 

EVER- NOISIER jet and rocket engines 
in military aircraft have created a new 

occupation for electronic technicians - 
building, assembling, maintaining and op- 
erating sound chambers where engine noise 
is duplicated for test purposes. 

A few such "noise rooms" were built 
during World War II to study the effect of 
plane noise on crew members. But due to 
the recent discovery that engine noise can 
actually destroy parts of the plane itself 
and make its delicate electronic equipment 
go haywire, sonic chambers are being con- 
structed throughout the aircraft and avion- 
ics industries at break- 
neck pace. 

At the moment, 
these chambers are be- 
ing used to test experi- 
mental structures and 
equipment, but when 
enough is known about 
the destructive effects 
of "acoustic vibration," 
the U. S. Air Force 
will undoubtedly re- 
quire that much air- 
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SPEAKER 

By MELVIN MANDELL 

borne equipment be subjected to high noise 
tests as it comes off the production line. 
Then the building and maintaining of high 
noise chambers will become a "boom" in- 
dustry. And the men who know how to 
run them will draw premium pay. 

Catching the Gremlin. That noise can 
wreck physical objects was first clearly 
realized in 1952. The XB -52, prototype of 
the famous eight -jet bomber, was pulled 
out on the runway at the Boeing Aircraft 
Company plant in Seattle. Her engines 
were revved up to full power. In only 15 
minutes, cracks were seen on the wings 
and tail surfaces near the engines: noise 
alone was the culprit. Those surfaces had 
to be replaced by much heavier and stiffer 
metal before the XB -52 could be taken off 
the ground. 

Mysterious failures of delicate electronic 
and electromechanical equipment in planes 
began to worry engineers shortly after- 
wards. Nobody could catch the gremlin 
until Marvin Levine and Fred Mintz of Chi- 
MICROPHONE 

117\ f ---- 
FORCED AIR COOLING 

APPARATUS UNDER TEST 

ir 

TERM NATION 

SOUND INSULATING MATERIAL 

Apparatus to be tested by sonic technicians is rolled into position on a 
cart in the Convair "Pipe." Sewer pipe is used here as the chamber wall. 
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cago's renowned Armour Research Founda- 
tion conclusively demonstrated in 1954 that 
noise from jet engines could upset electron 
tubes, relays and accelerometers. Using a 
small noise box, they subjected rugged mil- 
itary -type tubes to an intensity of 130 db 
of noise from recordings of jet engines. Al- 
though the tubes had safely passed mili- 
tary tests for mechanical vibration, they 
failed or operated erratically under acous- 
tic vibration. Yet they still passed the 
shake -table tests afterwards. Noise was 
the gremlin! 

Noise Apparatus. After Boeing engi- 
neers discovered the harmful effect of noise 
on metal structures, they and a number of 
other aircraft manùfacturers began to 
study metal samples subjected to acoustic 
vibration. At first, Boeing tested plane 
parts in the exhaust of an actual jet en- 
gine; but this method was an expensive 

Panel of metal above was destroyed by 
170 -db noise in Boeing sound chamber. 

Oscilloscope photo taken at Armour 
Research Foundation shows the effect of 
acoustic vibration on a sensitive relay. 
Sharp peaks indicate wide -open contacts. 

Aircraft parts like stabilizer above at first were tested 
in actual ¡et engine exhausts by Boeing engineers for abil- 
ity to withstand high noise. Now they use a sound chamber. 

and an impractical way of doing the job. 
The engineers then set to work designing 

equipment to make noises as loud as those 
of existing jet engines. The resulting ap- 
paratus uses compressed air running 
through a special motor -controlled valve to 
produce a single- frequency sound up to 170 
db in intensity. Electronic instruments 
measure the effect of the noise on metal 
panels and airborne equipment. 

But now that the latest jet engines make 
noises up to 190 db, the Boeing facility is 
obsolete. So they are building a neW one - 
expected to cost a quarter of a million dol- 
lars -that will howl away at 190 db. 

In addition to Boeing, planemakers like 
Douglas, Convair and Bell have sound 
chambers. At the National Advisory Com- 
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mittee on Aeronautics laboratory at Lang- 
ley Field, Va., the effect of noise on metal 
panels is studied using sirens and air jets 
as the sound sources. 

Many electronic design laboratories du- 
plicated the original one- loudspeaker noise 
box used by Levine and Mintz at Armour 
Research. But it was too small to test a 
complete radio or radar receiver. So Dr. 
John K. Hilliard of Altec Lansing designed 
a hexagon- shaped box mounting seven big 
speakers. That's about as many speakers 
as can be used because only 3 db is 
gained each time you double the number 
of loudspeakers. 

Hilliard wants someone to develop more 
powerful and efficient loudspeakers for this 

(Continued on page 104) 

43 



Foil Those 

Tube Forgers 

Rebranding tubes, the forger (at 
right) rolls the base over a rubber 
stamp with counterfeit lettering. 
Above, a legitimate tube is shown 
next to an almost identical forgery. 

You can help stamp out crime 

in the electronic tube trade 

THE OLD WARNING about taking 
wooden nickels has returned in elec- 

tronic guise: beware of counterfeit radio 
tubes! Every trade has its own kind of 
crooks. Electronics' contribution to the 
criminal roster is the fly -by -night dealer 
who buys up old, defective tubes for next to 
nothing, forges a new brand on them, and 
sells them at "bargain prices." 

Dressed -Up Duds. Forgers sometimes 
get hold of discarded tubes by pretending 
that they are to be used as targets in a 
shooting gallery. The tubes are then 
cleaned and polished to a fresh -looking 
gloss, and rebranded with the name of a 
prominent manufacturer. 

Most important, the rebrander removes 
the old warranty number and replaces it 
with a current code. Some forgers, 
equipped equally with gall and skill, actual- 
ly have the nerve to turn their newly 
"guaranteed" tubes back to the manufac- 
turer, complaining indignantly that the 
tube does not work and "please send a new 
one, pronto." 

Of course, the crook and his customer 
will be the first to yell when the manufac- 
turer's loss shows up in a price increase to 
be borne by the entire public. Large manu- 
facturers, like Sylvania and G.E., estimate 
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a million dollar loss annually through this 
kind of fraud. 

It's Up To You! The tube industry re- 
cently started an all -out campaign to stop 
this racket. Each tube returned to the 
manufacturer is now closely examined to 
make sure that it is legitimate. Further- 
more, the factory destroys all defective 
reject tubes to keep them from falling into 
the hands of the forgers. Only first -rate 
tubes are put on the market. 

Nearly 500 million receiving and allied 
type tubes were manufactured during 1955, 
with a considerable percentage destined 
for the replacement tube market. For each 
new replacement tube sold, a dud of that 
type usually was discarded. The above fig- 
ure highlights the importance of halting 

REAL TUBE BARGAINS 
Rebranded tubes should not be confused with 

legitimate "surplus tubes." Surplus tubes are 
available at low prices from honest discount 
dealers. As a rule, they are new tubes obtained 
from equipment manufacturers who may have 
gone bankrupt er out of business, or may have 
changed the design of their products so that 
they no longer need their tube stock. Since 
such manufacturers usually buy tubes at whole- 
sale prices, their remaining stock may be legiti- 
mately sold to surplus dealers at low rates. 
These legitimate discount tube distributors offer 
the radio experimenter good values at low 
prices. 
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the flow of duds into illicit channels. But 
public cooperation is also needed to dry up 
the black market. 

The industry is urging all electronics 
amateurs, experimenters, repair shops and 
the general public to cooperate in driving 
the rebrand racketeers out of business. 
Smash every one of your used -up tubes. 
Don't sell them and don't give them away. 

The tube manufacturers themselves are 

Huge tube crushers are stoked with reject tubes 
at the General Electric Tube Dept. (top) and at 
Sylvania's tube plant at Emporium, Pa. (left). Such 

a procedure keeps substandard tubes off the mar- 
ket. These companies feel that all burned -out or 
defective tubes should be smashed to keep them 
eut of the reach of criminal rebranders. After 
crushing, a flotation process separates glass splinters 
from the heavier metals, which are then recovered. 

aiding local law enforcement in bringing 
these forgers to trial. Some companies 
have assigned detectives to obtain legal 
evidence against the rebranders. A recent- 
ly convicted rebrander was sentenced to 
two years in prison. He boasted that coun- 
terfeiting could have brought him an in- 
come of $25,000 annually if he hadn't beèn 
too lazy to work steadily! 

Sylvania Electric Co. has offered a $1000 
reward for "information leading to the ar- 
rest and conviction" of individual or com- 
pany fraudulently branding tubes with the 
Sylvania name. The Philco Corporation 
buys up all old tubes for five cents each. 
These and other measures are designed to 
pull the rug out from under the rebranding 
racket. 

Junk -Selling Methods. The tube coun- 
terfeiter usually is a pretty slick operator. 
He tells a good story. The pitch might be 
that he bought unused quality tubes at an 
auction, when a service shop went out of 
business, and is passing on the saving to 
you. He might claim that an equipment 
manufacturer discontinued certain tube 
types in his equipment and sold these un- 
used quality tubes at a loss. 

To sidestep suspicion, the forger often 
mixes a number of good tubes into a pile of 
duds to be palmed off to gullible customers. 

One sure way to know if the tubes you 
buy are unused factory- tested quality prod- 
ucts is to insist on a carton with the war- 
ranty information printed thereon. You are 
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Çuality control programs supplement regular 
production testing to make sure that all tubes 
sold under brand name meet specifications. Sci- 
entific sampling techniques validate spot testing. 

not likely to go wrong if each and every 
tube comes in a new brand -name carton. 

There are no legitimate tube "seconds." 
Tubes that fail to -meet specifications are 
not marketed by responsible manufactur- 
ers. Instead, they are smashed at the plant 
in large machines to make sure that no de- 
fective tubes reach the market; for a dud 
is never a bargain. -- 
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Sky -High Radar 
A sailor in the "crow's nest" atop 

the tall forward mast was once the 
Navy's method for seeing ahead. 
Later, the rotating search radar 
helped to keep a lookout in night 
and fog. Now Sikorsky's new radar 
helicopter, shown at left, hovers as 
a high vanguard above the fleet, ex- 
panding the early -warning range. 
The bulging radome in the nose 
houses the antenna for high -pow- 
ered radar, capable of spotting 
planes at double the usual distance. 

Trial /Error Machine 
A new electronic brain, called 

"Autornex," which differentiates 
between right and wrong deci- 
sions and profits from its own 
mistakes, is operated by Dr. R. 
Hooke of Westinghouse. In the 
photo at right, the machine is 
solving the problem of a man 
trying to climb a mountain in 
total darkness and reach the 
top with the fewest steps, know- 
ing only whether he has moved 
up or down. This logic solves 
many different problems. 

Lab Aloft Chases Cosmic Rays 
Outwardly, the globe -girdling KC -97 shown here 

looks like just another big Air Force lanker. Yet it 
houses a unique flying lab now 
being taken on a 90,000 -mile re- 
search mission to chart the in- 
cidence of cosmic rays around 
the world. Detectable only at 
great height, these rays affect 
the outer magnetic field of our 

Whether they influence 
radio reception is not known. 
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This "Brain" Squirts 
Say goodbye to carburetor 

trouble. In fact, say goodbye to 
the whole carburetor - which 
may soon be replaced by Bendix' 
new "Electrojector" fuel injec- 
tion system. The engine dis- 
played at left is fed by the little 
electronic "brain box" in front, 
which senses operating condi- 
tions and adjusts fuel spray ac- 
cordingly. Humidity, tempera- 
ture, and richness of fuel mix- 
ture are all taken into account 
for best engine performance. 
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By PERRY F. WILLIAMS, 
W1UED 

W1AW Will Help YOU 
Become a Ham 

EVERY EVENING, from a short -wave 
radio station in Newington, Conn., the 

letters "QST QST QST de W1AW W1AW 
W1AW" ring out crisply in International 
Morse Code, calling to order a unique class - 
rooni of the air. Responding to the call are 
doctors and housewives, truck drivers and 
bankers, teachers and machinists, engineers 
and school children in cities and towns 
throughout the country. Each sits in front 
of a short -wave receiver, pencil in hand, 
translating the dits and dahs of radio code 
into English letters and words. Their com- 
mon objective is to acquire sufficient skill 
in code reception to pass the Federal Com- 
munications Commission examination for 
an amateur radio operator license. 

The "teacher" of this code class is a ma- 
chine which uses a punched tape to trigger 
the seven short -wave transmitters. "Final 
exams" are given once a month, when sta- 
tion W1AW conducts its code proficiency 
certificate session. One minute of perfect 
copy is required for "graduation" at any 
particular speed, in 5 -wpm steps from 10 to 
35 wpm. Anyone is welcome to make use of 
the code practice, and to receive a certifi- 
cate of proficiency, without charge, upon 
sending qualifying copy to the American Ra- 
dio Relay League in West Hartford, Conn. 
The League conducts the program as one of 
its services not only for amateurs, but for 
those wishing to join the ranks of the na- 
tion's 150,000 "hams." 

Becoming a "Ham." W1AW's code 
practice program is a key to the door of the 
fascinating hobby of amateur radio. Hams 
claim the distinction of having the only 
hobby which is provided for in international 
law, and for which a license is necessary. 
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Practice receiving 
the code necessary to 

obtain a ham license 

by listening to W1AW 

In the United States, the FCC is in charge 
of issuing amateur licenses after an exam- 
ination in code, radio theory and regula- 
tions. One of the tests is simple enough to 
have been passed by children of seven, while 
another is so tough that professional opera- 
tors have been known to fail it. 

Most newcomers -more than 25,000 last 
year -start with the Novice license, requir- 
ing a code speed of five words per minute, 
and a simple written exam. Though it is 
valid for only a year, and grants limited 
privileges, the Novice license provides the 
thrills of two -way communication using 
one's own private radio station in the cel- 
lar, attic or living room. Quite a ' few 
Novices have "worked" (ham lingo for con- 
tacted or communicated with) all 48 states; 
several have reached all six continents and 
as many as 50 countries during their 
license period. 

You don't have to travel a long way to try 
either of these exams. The papers are ob- 
tained from the nearest office of the FCC, 
and any amateur holding a General (or 
higher) Class license may serve as the 
examiner. Government and commercial ra- 
dio telegraphers can conduct the tests, too. 

The next step, and one which most hams 
regard as their goal, is the General Class 
license. The written exam is a little tougher 
and a speed of 13 wpm is necessary. With 
this license, an amateur may operate on 
any amateur band, using phone (voice), 
c.w. (code), radioteletype, or other forms of 
communications authorized on some bands. 

Choice of Activities. Not only does the 
amateur have a choice as to the bands and 
types of signals he uses, but there also is a 
variety of activities available to him. The 
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At W1AW, the operator adjusts the tape trans- 
port mechanism for the daily code lessons. These 
lessons are transmitted in the radio amateur bands 

The operating position at WIAW iicludes a va- 
riety of standard -brand radio amateur receivers and 
transmitters. Boll, phone and c.w. aie employed. 

largest group is the "rag- chewers," con- 
genial fellows who like to strike up conver- 
sations over the air with almost anyone, be 
he in the next town or halfway across the 
globe. Then there are the "DX hounds." 
These fellows aren't too interested in chat- 
ting with the ham in the next state; what 
they want is contacts with amateurs in ex- 
otic places like Tibet, or Gambia, or Qatar, 
or Niue. There's a special award highly re- 
garded by the DX'ers, the DX (distance) 
Century Club, issued by the ARRL for sub- 
mitting proof of communications with 100 
or more different countries or territories. 
Amateurs regularly exchange colorful post- 
cards confirming radio contacts, and these 
are submitted for the DXCC and for other 
awards. 

"Traffic men" are hams who meet at regu- 
lar times on a certain frequency to relay 
messages for each other and för the gen- 
eral public. A typical message might be 
from a Yale student to his folks in Ohio 
wondering what happened to his laundry; 
another from a "boot" at Great Lakes Naval 
Training Center telling his girl in Miami 
that he'll be home Friday; and a third from 
W6XXX in Los Angeles to W7XXX in Phoe- 
nix asking him to listen on 50 mc. at 9 p.m. 
Wednesday. Many of the message relayers 
are members of the National Traffic Sys- 
tem, set up by the League; all take part 
merely for the pleasure of snappy, purpose- 
ful operating. The FCC forbids amateurs to 
accept any sort of pay for services per- 
formed as hams. 

Still another group is interested in emer- 
gency operation. These hams hold regular 
drills once a week or oftener, to keep them- 
selves in trim for the real emergency, be it 
fire, flood, hurricane, blizzard, tornado, ex- 
plosion or enemy attack which may some 

(Continued on page 110) 
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Being a radio amateur attracts all ages. C. N. 
Crapo, of Milwaukee, Wis., has held the same 
license since 1920; his call letters are W9VD. 
The young lady at the left received her license when 
she was seven years old; she is Sharon Pakinas, of 
Bothell, Wash., and her call letters are WN7U0H. 
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By LEONARD FELDMAN 

The Whys and 

Wherefore's 

of WATTS 

Equipment Courtesy Hudson Radio 

Stop scratching your head over which amplifier to get; 

here's the answer to your power output requirements 

"Leading authorities maintain that the min- 
imum acceptable power- handling capacity of a 

hi -fi amplifier shall be at least 25 watts." 

"Our research shows that the purchase of an 
amplifier having a power rating of over 10 
watts is a waste of money." 

"A leading speaker manufacturer has ree - 
ommended that power amplifiers for use with 
his speaker should be rated at 30 watts or bet- 
ter." 

"Five watts of audio fed to an 'efficient' 
loudspeaker is more than the !Haman ear can 
stand." 

IF YOU'RE TRYING to decide which 
high -fidelity amplifier to buy, you've 

probably run across conflicting comments 
like those above. But before you can hope 
to find the amplifier that best suits your 
needs, you should know what this "power" 
and "watts" talk is all about. 

All the sound we hear, whether natural 
or reproduced, is caused by a movement of 
air. High -pitched sounds mean that the air 
is vibrating at a fast rate. Low -pitched 
sounds are caused by air moving at a slow- 
er rate. It takes power to move this air, 
just as surely as it takes power to move 
an automobile. The more power you apply 
to the drive -shaft of a car, the faster it 
will accelerate. Similarly, the harder you 
push the air in making sound, the louder 
will be the sensation to the listener. 

DB's and Power. The decibel or "db" is 
used as a measure of sound and power be- 
cause it indicates the way our ears behave 
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when subjected to sound vibrations, or 
moving air. When you double the power 
applied to move the air in making a given 
sound, the sound doesn't seem twice as 
loud, but only slightly louder. We call this 
a change of 3 db. On the other hand, 10 

db represents a power change of 10 to 1. 

In other words, actual power change, meas- 
ured in watts, (just like the light -giving 
power of an electric lamp), is much great- 
er than the equivalent change in decibels. 
The decibel method of measurement more 
nearly approximates the way our hearing 
system responds to changes in sound in- 
tensity. 

It's obvious that the more power an am- 
plifier can feed to a loudspeaker, the loud- 
er is the sound that can be produced by 
the loudspeaker. However, because of the 
way we hear sound, doubling the power of 
an amplifier will not make its maximum 
sound output seem twice as loud, but only 
slightly louder. To choose an amplifier 
suitable to the needs of the listening room, 
we need to consider several factors: 

1. How much power is there behind real 
live music? 

2. How loudly would you like music 
played in your living room? 

3. How loudly will other members of 
your family let you play music? (The sec- 
ond and third questions are usually sepa- 
rated by about 10 db!) 

4. What speaker are you planning to use 
with the system? 

5. Will you ever want to add additional 
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speakers in other rooms? (Don't answer 
this one too hastily!) 

6. How large is your listening area and 
how is it furnished? 

Listening Power. Before we even tackle 
the first question, there's an important 
point that needs clearing up. The top rating of an amplifier does not necessarily 
indicate how it will sound at lower levels. 
Take a good -quality 20 -watt amplifier and 
place it alongside a 10 -watt amplifier. Send 
in just enough signal to develop, say, 1/2 watt -and it is unlikely that you will hear 
any difference between the two. The dif- ference only shows when a very loud sound 
of 15 -watts power must be fed to the 

HOW TO ESTIMATE YOUR POWER 
AMPLIFIER REQUIREMENTS 

I. Decide on the loudest average listening 
level you will ever require. 

2. Add 20 db fo the above, for peaks in pro- 
gram material. 

3. "Size up" your listening room by multiply- 
ing the length by width by height of the 
room. Work to the nearest foot. That will 
be accurate enough. 

4. Determine the acoustic power in watts 
from the chart below. 

5. Find out the efficiency of the loudspeaker 
you plan to use. 

6. Divide the acoustic wattage requirements 
by the speaker efficiency. 

7. Double this figure to allow for overly ab- 
sorptive draperies, rugs, etc. 

8. Allow for any additional boosting you plan 
to do by means of tone controls, bearing in 
mind that 3 db of bass boost represents a 
2 -to -I increase in power -6 db, a 4-to-1 in- 
crease -and 10 db, a full 10 -to -I increase 
in power. 

9. If, after making the above estimations, you 
find that the amplifier turns out to be too 
costly, revise your top listening level 
DOWNWARDS and purchase the best 
possible loudspeaker you can afford -for, 
at comfortable room volume, with all other 
things being equal and the amplifier not 
"pushed" beyond its capabilities, it's the 
quality of the loudspeaker that most deter- 
mines what your home music system will 
sound like. 

Table at right shows 
acoustic wattage re- 
quired for various lis- 
tening levels in dif- 
ferent -sized rooms. 
This +able, used in 
conjunction with in- 
structions listed 
above, will help you 
choose correct am- 
plifier for your hi -fi. 
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speaker. That's when the first amplifier 
will handle it,. but the second one will 
overload and cause annoying distortion. 

A good analogy is that of a 100- and a 
200 -horsepower automobile creeping along 
in metropolitan traffic. Since neither car 
can be "opened up" to its full power, both 
travel neck and neck, performing equally 
well. 

How Loud Is Music? The "quietest" 
sound anyone can hear is measured at "0 
db." The loudest sound anyone can hear 
before it actually becomes harmful is about 
120 db louder than the softest sound. Any- 
thing we call "sound " -including music - 
falls somewhere in between those two ex- 
tremes. 

To get a good idea of where a symphony 
orchestra playing about 20 feet from you 
fits into this picture, refer to the sound 
level graph on page 49. At first glance, 
it would appear that a level of about 80 db 
is the loudest sound you can expect to 
hear. However, bear in mind that these 
are average levels, and that instantaneous 
peaks or bursts of music may actually ex- 
ceed this particular level by as much as 
20 db. (Notice the curve for the bass drum 
solo, for example.) 

Now, if we had a simple way of relating 
watts of amplifier power to decibels, we 
would know how much power would be 
needed for the amplifier. But -we have to 
consider the second and third factors. 

Home vs. Concert Hall. Since the pur- 
pose of an amplifier and speaker system is 
to "push some air around," the question 
naturally arises, "How much air ?" Even 
traveling at the same speed, a motor scoot- 
er could never haul the load of a two -ton 
truck. Similarly, a little one -watt amplifier 
might make a lot of noise come out of a 
loudspeaker (if both you and the speaker 
are in a coat closet), but you'd hardly even 
hear such a system if it were installed in 
Carnegie Hall. The truth is, when playing 
records, you're not in Carnegie Hall but in 
your living room. So we've got to deter- 
mine just how much air has to be pushed 
around in that room and how hard it must 
be pushed to satisfy your musical tastes. 

All of this is not meant to imply that 
AVERAGE 
INTENSITY 
LEVEL (db) 

ACOUSTICAL POWER 
FOR DIFFERENT ROOM VOLUMES (wafts) 

1000 cu. ft. 2000 cu. ft. 3000 cu. ft. 4000 cu. ft. 
55 .0000051 .0000098 .000014 .000019 
60 .000016 .000031 .000045 .000059 
65 .000051 .000098 .00014 .00019 
70 .00016 .0003 I .00045 .00059 
75 .0005 I .00098 .0014 .0019 
80 .0016 .0031 .0045 .0059 
90 .016 .031 .045 .059 

100 .16 .31 .45 .59 
110 1.6 3.1 4.5 5.9 

POPULAR ELECTRONICS 



 

you can't duplicate the concert hall level of 
80 db or even 100 db in your living room. 
All we're saying is that you will most like- 
ly settle for a comfortable 60 db with the 
possibility of occasional 80 -db peaks. In 
any case, that's something you must de- 
cide for yourself. Having made up your 
mind whether to go for full concert hall 
volume or not, and knowing the size of 
your listening area, you can determine 
from the table on page 50 just how many 
acoustic watts of power you'll need to fill 
the room with that much sound. 

Let's work out a sample based on an av- 
erage living room which measures 12' x 20' 
and has an 8'2" ceiling. The volume of such 
a room is just under 2000 cubic feet (width 
x height x depth). Suppose, despite our 
warnings, you decide that at some time 
you will want to "crank the system wide 
open" and really duplicate concert hall vol- 
ume, or go for a glorious 80 db on average 
music, with possible 100 -db peaks on the 
cymbal crashes. Consulting the chart, you 
find that you need a mere. .31 acoustic watt 
(less than 1/3 watt) to do the job. Seems 
hardly necessary to invest in a power am- 
plifier at all, does it? Actually, we've been 
neglecting the biggest unknown of all, the 
loudspeaker. 

Loudspeaker Efficiency. All along 
we've been talking about acoustic power 
needed to do the job of making music for 
our ears. That means actual power caused 
by the "back and forth" motion of the 
loudspeaker cone itself. There isn't a 
speaker manufacturer we know of who will 
deny that by far the most inefficient (if all 
the components in a hi -fi setup is the loud- 
speaker itself. That doesn't mean it's the 
most inferior part of the system but it does 
mean that the speaker puts out far fewer 
acoustic or usable watts than are put into 
it by the power amplifier. Actually, most 
of the power an amplifier feeds to a loud- 
speaker "goes up in heat:" (In much the 
same way, an electric light bulb only con- 
verts a small fraction of the electrical 
"watts" fed to it from the socket into 
usable light. The rest is wasted in the 
January, 1957 

Boosting bass, even 
slightly, may require 
double the power - 
handling capacity of 
the amplifier. This lit- 
tle known -but im- 
portant -fact should 
be considered when 
you choose an ampli- 
fier for a hi -fi system. 

IN ROOM 12.X 2O'S 8112 %, FOR 8008 LISTENING 

LEVEL WITH 11O DB PEAK. USE......... 

AMPLIFIER -20 WATTS 

AMPLIFIER -8 WATTS "S MIN. 

MIN. 

SPEAKER OF 
8% EFFICIENCY 

.. p loo 

SPEAKER OF 
3% EFFICIENCY 

Efficiency of loudspeaker is factor in deter- 
mining power rating of amplifier to be used. 

form of heat -a fact easily checked by 
touching a bulb that has been lit for sev- 
eral hours!) 

Furthermore, not all loudspeakers have 
the same efficiency. They vary from "high- 
ly efficient" units of 10% to 20% to all - 
time lows of considerably less than 1 %. If 
you've been following the latest advertise- 
ments put out by loudspeaker manufactur- 
ers, you probably realize that there's some- 
thing of a "factional war" going on be- 
tween the proponents of the "high" effi- 
ciency units and the relatively "low" effi- 
ciency units. Far be it from us to get into 
the squabble. All we want to do is point 
out the fact that a speaker having an effi- 
ciency of 1% will require 100 times as 
much amplifier power for a given acoustic 
power -or that, in our example, to get .31 

acoustic watt means hooking up such a 
speaker to an amplifier able to supply 31 
watts to the speaker. A speaker having an 
efficiency of 10% will need 10 times as 
many amplifier watts for a given number 
of acoustic watts or, again using our exam- 
ple, 3.2 watts supplied by the amplifier are 
all that will be needed to meet the same 
acoustic requirements. 

It should now be apparent that unless 
you have a fairly good idea of the efficiency 
of the loudspeaker you propose to buy, you 

(Continued on page 112) 

51 



Keeping Tabs on the Competition 
Electronics has moved into the front lines of mer- 

chandising w_th the installation of an automatic price 
indicator in Feacn's liquor store in Washington, D. C. 

The device shows price changes 
and compares competitors' 
prices with those offered by 
Pearson. Retail prices of 80 
different brands of potables 
appear on a board which is 
controlled remotely by a tele- 
phone dial operated from the 
store's office. This device was 
designed, built, and installed 
by Amperon Electronics, New 
York, N. Y., with the coopera- 
tion of National Union Elec- 
tric Co., Orange, N. J. It cost 
Pearson about $20,000. 

Private Paging System 
Members of the staff of Strong Memorial 

Hospital, Rochester, N. Y., are being paged 
quietly and privately through a new "Page - 
master" selective paging system manufac- 
tured by Stromberg- Carlson, a division of 
General Dynamics Corp., Rochester, N. Y. 
With this system, a doctor or other hospital 
worker carries in his pocket a small radio 
receiver. Paging signals are broadcast from 
a transmitter whose control panel is located 
at the hospital's telephone switchboard, 
shown in the photo at right. 

Pen -Size Meter Warns Against Fall -Out 
About the size of a fountain pen, Bendix's dosimeter pro- 

vides detection and measurement of gamma radiation from 
"fall -out" caused by nuclear explosions. Dosimeter readings 
are also helpful to medical personnel in treatment of radio- 
logical casualties. More than a million dollars' worth of these 
devices has been purchased by the government. Originally 
produced exclusively for the U. S. Armed Forces and Federal 
Civil Defense Administration, the dosimeter has recently been 
made available to the public. It is produced by the Cincinnati 
Division of Bendix Aviation Corp. Retail price is $9.90. 

Test Lab on Wheels 
To assist field installations in maintain- 

ing accuracy of electronic test equipment, 
the U. S. Signal Corps is using a mobile 
Equipment Calibration Test Van which op- 
erates from signal depots to service field 
sites. A view of the van's interior is shown 
at right. In addition to its provisions for 
adjusting field equipment, the van stocks 
some parts, such as precision resistors, ca- 
pacitors, and basic meters for on- the -spot 
repair jobs of defective gear. A total of six 
such vans is expected to be in use early this 
year. Overseas units are also contemplated. 
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