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

WITH THE NEW ADVANCED ENGINEERED 

P 
MODEL 116 

Gm. & Em. ULTRAFAST 

TUBE & TRANSISTOR TESTER 

Completely 

NEW! 

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

Incl. Carrying Case 8 Cover 

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

easily rates "the finest tube tester in the field" at any price, BUT FOR AN ON 
THE JOB QUICK -TEST ... the fastest, most accurate is the PRECISE Model 116. 

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

Model 111. 

Did you ever wish you could plug in 5 of the same type tubes at once and check 
each one individually by rotating a switch? YOU CAN WITH THE PRECISE 

MODEL 116 -Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 

TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 

The Precise Model 171 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 6L6) should be tested for Em (emission)- that's ULTRAFAST 

Model 116 test! It checks each section of each tube separately ... by rotating the 
FUNCTION SWITCH ... each triode of a dual triode is checked individually ... 
each diode and the triode of a duo -diode- triode is separately tested and not 
lumped as in other testers ... and a pentode is tested as a pentode -not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em,. One etcetera can be tested with the 
PRECISE Model 116. 

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

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

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

and cover and specially simplified instructions makes the PRECISE MODEL 116 

THE FINEST FAST -CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 

COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER - OR WRITE 

US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 

THE FAMOUS MODEL 6111 
111K ... 579.95 
111W $139.95 

Incl. Carrying Case 8 Cover 

THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K $99.95 
300W .. $199.50 

THE FIRST AND ONLY 
LOW PRICED 5" SCOPE 81" COLOR SCOPE 

315K 549.95 308K 1139.50 
315W $84.95 308W $229.50 

THE FINEST VOLT, REG, 
7" VTVM KIT 

K =KIT 
W = WIRED 

LOWEST PRICED 
WIRED 41/2" VTVM 

909K 25.98 
909W _.. $37.50 

RI -AF -SAR GENERATOR 
with preaassembled head 

6301( ................ 539.95 
63C0(A 538.95 
530W ...................... $53.95 

LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SO, 8 PULSE GEN Prices slightly higher in the West. Prices and 
pTAK $2.95 

"BEST BUY" IN GEN. FIELD 635K ..... ß3.S0 specifications subject to change withoet notice. 
PTAW $4.25 

610K ........... ...._.......... 523.95 639W ..... $52.50 
610KA pre-assembled head s28.95 
619W .......... ............................... $39.95 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

WRITE FOR CATALOG PE6 - 
DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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1 WILL TRAIN YOU AT HOME 
FOR GOOD PAY JOBS IN 

ADIO «TELEVISION 
I.E. SMITH hm trained more men loi Radio.lelevnlon 

thon any °the. mon. OUR 40th YEAR 

America's Fast Growing Industry Offers 
You Good Pay - Bright Future-Security 

I TRAINED 
THESE MEN 

'Started to repair ;ets si 
months after enrolling. 
Eaned 512 to $15 a week 

' in spare time." -Adam 
Kramlik Jr., Sunneytown, -/..AN Pennsylvania. 

"Up to our peeks in Radio - 
Television work. Four other 
NR! men wok here. Am 
happy with ny work. " -,. 
Glen Peterson, Bradford, 
Ont., Canada.r -+ 

"Am dying Radio and 
Television Servicing full 
tim ?. Nuw have my own 
shop. I owe my success. to 
N.E.I. " - Curtis Stath, Ft. - 

Madison, Iowa. 

"Am with WCOC. NRI 
course can't be beat. N 
trouble passing 1st dass.: 
Radio -phone license exam." ,dl 
-Jesse W. 1 arker, Merl-' 
dien, Mississippi. 

Training plus opportunity is the 
PERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
elan makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are .scarce, the trained man enjoys 
GREATER SECURITY. NW 
training can help assure you mere 
of the better things of life. 

Start Soon to Make $10, $15 

a Week Extra Fixing Sets 
Keep your job while training. I 
start sending you special booklets 
the day you enroll, that show you 
how to fix sets. I'Iultitester built 
with parts I send helps you make 
$10, $15 a week extra fixing sets 
while training. Many start their 
own Radio -Television business with 
spare time earnings. 

"B the time l graduated l My Training Is Up -To -Date had paid for my course, a 
car and testing equipment. You benefit by Iny 411 ",n':' ex ,eri- 
Can service toughest jobs." I 

-E. J. Streitenberger. Rem ence training men a1 home. Weil 
Boston, Ohio. illustrated lessons give you basic 

principles you need. Skillfully de- 
veloped kits of parts I send (see 
below) -bring to life" things you 
learn from lessons. 

AVAILABLE TO 

VETERANS 
UNDER G I. BILLS 

You Learn by Practicin 
with Parts I Sen 
Nothing tatos the place of PRACTICAL EXPERIENCE. 
That's why NRI training is based on ',EARNING BY 
DOING. Yaa use parts I furnish to build many circuits 
common to Radio and Television. As part of my Communi- 
cations Course you build many circuits, including low power 
transmitter shown at left. You put it "on the air," perform 
procedures required of broadcast operators. With my Serv- 

icing Course you build 
modern Radio, etc.; use Mul- 
titester you build to make 
money fixing sets in spare 

time while training. You 
can stay at home, keep your 
job, learn Radio -TV in 
spare time at low cost. Mail 
coupon for book showing 

'.j other equipment you build 
and keep. 

Television Making Good yobs, Prosperity - Even without Tele- 
vision, Radio is bigger than ever. 115 million home and auto Radios 
are big market for serving. 3000 broadcasting stations use operators, 
technicians. Government, A-iation, Police, Ship, Micro -wave Relay, 
Two -way Radio Communications for buses, taxis, trucks, R. R. are 
growing fields. Television is moving ahead fast. 

About 200 Television stations are now 25 million homes now have Television 
on the air. Hundreds of others being sets. Thousands more are being sold 
built. Good TV jobs opening up for every week. Get a job oy have your own 
Technicians, Operators, etc. business selling, installing, servicing. 

Radio -TY Needs Men of Action -Mail Coupon 
Without obligating you in any way, I'll send an actual 
lesson to prove that my training is practical, thorough; 
64-page book to show good job opportunities for you in 
Radio -TV. Terms for NRI training are as low as $5 a 
month. Many graduates make more in two weeks than total 
cost of training. Mail coupon now. J. E. SMITH, Presi- 
dent, National Radio Institute, Dept. 8FD4, Washington 
9, D.C. OUR 40TH YEAR. 

MR. I. E. SMITH, President, Dept. 6FD4, 
National Radie Institute, Washington 9, U. J. 

Mail me Sample Lesson and 64 -page Book, FREE. 
Ido salesman will call. Flease write plainly.) 

Name Age 

Address 

City. Zane.... State 

VETS of discharge -rile 
in date 

POPULAR OLECTRONOCS Is published monthly by Ziff -Davis Publishing Company. William B. Ziff, Chairman of the Board 11946 - 19: :1, at 64 E. take St.. Chicago I, Ill. Entered es seeond class matt. August 27. 1954 at she Post Office. Chicago. Illinois. 
SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $3.00; pan-American Union Countries $3.50; all other foceign 

countries 84.00. 
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Train in G reat Shops of COYNE for better jobs in 

TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRIC- 
ITY- ELECTRONICS or TELEVISION- RADIO, 
fields that offer a world of opportunities. Train on real, 
full -size equipment at COYNE where thousands of 
successful men have trained for over 57 years - 
largest, oldest, best equipped school of Its kind - 
established 1899. No advanced education or previous 
experience needed. Employment service to graduates. 
START NOW -PAY LATER - Finance Plan and Easy 
Monthly Payment Plan. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

B. W. 000KE, Peesidenl FOUNDED 1899 

A Technical Trade institute Operated Not For Profit 
500 5. Paulina Street, Chicago, Dept. A6 -71H 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

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

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Chicago 12, 111., Dept. A6 -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 RING 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 Trevision "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV, 
No Radio bad {ground or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job fsuides to show you how to 
do actual servicing jobs -make money early in course. Free Life- 
time Employment Service to Graduates. 

t. V. tEtä, 
f .115.1 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Pauline Street, Chicago 12, Dept A6 -HT 7 

June, 1956 

Coyne-the Institution behind this train. 
.. the largest. oldest. bal quipped 

raidea iio /xhoolufinkind.Pounded/BD9. 

Seoul 1o4 /tee 

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

rCOYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, 111. 
Dept. A6 -HT7 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 
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fimerictin Beauty 
ELECTRIC SOLDERING IRONS 

FOR 
BETTER 

CONNECTIONS 

No. 

3118 

1/8" 
Tip 

Nr. 

3138 

air 
Tip 

A craftsman is known by the tools he 

uses. Because "American Beauty" stands 

for fine tools, put one in your shop and 

do a finer job of soldering. 

Used by the country's leading radio, 

TV and electronics manufacturers on 

production lines. Quality-built for a life 
time of service -a pleasure to use. A 

size and shape for every job. 

Available at your electronics supply 

store or write direct to- 

AMERICAN ELECTRICAL 
HEATER COMPANY A!i«:, 

6 

152-" DETROIT 2, MICHIGAN 
1s 

ITEMS OF INTEREST 

Ham -Built R/C Tricycle Runs on Six -Meter Signals 41 

Unmanned Weather Station Radios Data from Mid - 
Ocean 41 

New P.A. System Eliminates Double Hearing 42 

R/C Drone Spots Troop Movements 42 

Scholarships for Electronics Students 46 

Catch This Train and You'll See a TV Show 66 

Radar Equipment Gets Boost from Iron Rust 66 

Underwater TV System 78 

Vacuum Tube Lamp 78 

Who's an IDIOT'' 78 

Atom Fallout Area Forecast on Tube Face 98 

"Grasshopper" Robot Safeguards Polar Flights 98 

NEW PRODUCTS 

Low -Cost B Battery Rejuvenator 57 

CD or Hi -Fi Crystal Set Offered by Heath 60 

Amplifier Frees Both Hands During Phone 
Conversation 66 

See also page 52 (What's New in Hi -Fi) 

COMING NEXT MONTH 

POPULAR ELECTRONICS 

Two -Penny Direction Finders 

Simple ideas on how to use a regular AM 
portable receiver as a temporary direction 
finder. Especially slanted towards readers 
going on hunting parties or boating trips. 

Workbench Power Supply 

There's no use getting involved in a "big" 
wiring project during the hot summer 
months. But this easily assembled power 
supply will prove its weight in gold next 
fall. Why not put it together on a rainy day? 

Single Transistor Megaphone 

Look for the blue sky cover of POP'tronics 
with the girl holding the single transistor 
megaphone. Handy electronic "talker" can 
be built in a few hours using only SEVEN 
components. The secret is in the transistor! 

Robots Behind Your Phone 
What happens when you dial? A few finger 
flicks pick your party among millions. Here 
is everyday automation at work. 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(JUNE) 

Person -to- Person Communications 

Simplified Preamp 

Marine Radio 

Construction of a Wrist Radio 

Buying a Loudspeaker? 

A 50 -Watt Power Amplifier 

POPULAR ELECTRONICS 



L. C. tans, H.S., M.A. 
President, Rodio -Tele- 
vielon Training. Asso 
elation. Executive 
Director, Pierce School 
of Radio A Television. 

VETERANS--NON-VETERANS 

TRAIN NOW FOR A 
TOP -PAY JOB IN 

TELEVISION 
No Experience Needed -I train you AT HOME in your SPARE TIME 

NOW - while the Television- Radio -Electronics industry is 

expanding at the fastest rate in history - is the time for 

you to prepare for a top -pay lifetime job ... or your own 

profitable business. 

New TV stations are going up constantly ... sales of TV 

sets are breaking all past records ... new products are 

being announced almost every day ... new plants are 

LEARN BY DOING 
As part of your training I give you the equipment you need 
to set up your own home laboratory and prepare for a BETTER - 
PAY TV JOB. You build and keep an Electromagnetic TV 
RECEIVER designed and engineered to take any size picture 
tube up to 21 -inch, (10 -inch tube Furnished. Slight extra cost 
for larger sizes.) ... also a Super-Het Radio Receiver, AF -RE 

Signal Gene r ator, Combin ati on Voltmeter -Ammeter- Ohmmeter, 
C -W Telephone Transmitter, Public Address System, AC -DC 
Power supply. Everything supplied, including all tubes. 

springing ip to meet the heavy demand for these products. 

Trained men are needed urgently. The head of CBS- Colum- 

bia product service department estimates that the industry 

will need 200,000 service men by 1959. The best jobs will 

go to the men who are ready for them. Right now is the time 

for you to prepare yourself. Delay can be costly. 

STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast -growing Televisior- 

Radio- Electronics industry. You learn about FM - RADAR - COLOR TV - 
TRANSISTORS - PRINTED CIRCUITS, etc. 

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

1. Radio, FM and Television Technician Course -no previous experience needed, 

2. FM -TV Technician Course - previous training or experience in radio required. 

3. TV Cameraman and Studio Technician Course - advanced training for men 

with Radio or TV training or experience. 

After you finish your home study train. 
ing in Course 1 or 2 you can have two 

weeks, 50 hours, of intensive Lob work 

on modern electronic equipment at ovr 

associate resident school, Pierce School 

of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO 

EXTRA COST WHATSOEVER! 

EXTRA TRAINING 
IN N.Y.C. AT NO 
EXTRA COST! 

FCC COACHING COURSE 

Important for BETTER -PAY JOBS requiring FCC License! 

You get this -raining AT NO EXTRA COST! Top TV jobs 

go to FCC -licensed technicians. 

R 

FREE! 
rmyn senwd yea 

n 
page book, 

a 
"Hou, ow 

to Make Money in 
Television - Radio - 
Electronics," a Erne 
sample lesson, and 
other liters tu-e 
showing how asd 
where you can get 
a top -pay mob in 
Television. 

FRer 

tcaú!tinLq A wtiatielt 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

JUIIt; l'/JJ 

EARN WHILE YOU LEARN 

Almost from the very start of your course you can earn extra 
money by repairing sets for friends and neighbors. Many of 
my students earn up to $25 a week ... pay for their entire 
training with spare time earnings ... start their own profit 
able service business. 

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. 

MAIL THIS COUPON TODAY! !-Hitt- -lfillililtti f' 
Seenord C. Lane, President 

York N.Y. Dept E-6C, 52 Post 19th Street, New 
RADIO-TELEVISION TRAINING ASSOCIATION 

1 

I 

1 

Dear Mr. Lane: Send ere your NEW FREE BOOK. FREE 

SAMPIE LESSON, and FREE aids that will show me 

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

(PLEASE PRINT PLAINLY) 1 

INome Age-. 

, ctv 
I AM INTERESTED IN: 

Radle-FM-TV TnAnidan (ourse 

MTV TnA.irian lows/ 

IO 1V (emeremon R Studio 
Tnholclon (nuns ntmalwalmelmilili»moor 

Zone Sta 

VETERANS! 
Write discharge dote 

NO OBLIGATION! 

T 
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A low priced, high frequency 

RF TRANSISTOR 
For Engineers, Experimenters 

and hobbyists... 

CK768 TRANSISTOR 

Specially designed for use in IF amplifiers, 
regenerative receivers, switching circuits and 
high frequency oscillators. The Raytheon 
CK768 Transistor has high frequency re- 
sponse, low Ico, low collector capacitance, 
and will average 28 db gain in 455Kc IF 
amplifiers. The low Ico makes the CK768 also 
useful in DC amplifier service. 

The Raytheon CK768 is built to the same 
high standards of quality and performance 
that have made Raytheon Transistors first in 
the field. Today, there are more Raytheon 
Transistors in use than all other makes 
combined. 

The new Raytheon CK768 
is available only from 
your Raytheon Tube 
Supplier. 

Price 

$ 1.50 
Each 

Send 504 to Raytheon, Dept. P7, for booklet containing, 
over 50 Practical Transistor Applications. 
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RAYTHEON 

ff (( (.rl'!'lIfftlrlH rlQl101tflJ 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

Geniuses at Work 
FOR AN HOUR Carl and Jerry had been 

working away on separate projects at 
opposite ends of the workbench in their 
basement laboratory. Each was too stub- 
born to ask what the other was doing, but 
the puzzled glances each of them sneaked 
at the other's equipment from time to time 
revealed how great was the strain. Finally 
Jerry cracked. 

"So, okay; I give up. What are you doing 
with that timer clock, making a time 
bomb ?" 

"Not at all," Carl answered, taking off 
his horn -rimmed glasses and wiping them 
with a very dubious -looking handkerchief. 
"You know what a large charge I get out 
of these bright, warm, sunny, sparkling 
summer mornings. I don't want to miss a 
single one of them, and this timer clock I 
built from that article in the May, 1955, 
issue Of POPULAR ELECTRONICS Will make 
sure that I won't. A 110 -volt a. c. electric 
gong that used to be in a fire station is 
plugged into the 'turn on' outlet on the 
back of the timer and converts it into an 
electric alarm clock that nobody, but no- 
body, can ignore." 

"At the same time," Carl continued, 
"you know that my second love is sleeping, 
and nothing gripes me quite so much as to 
have that gong bounce me out of bed only 
to discover it's a cloudy or rainy morning 
good only for staying in the sack. What 
I'm doing now is taking out insurance 
against such a revolting development. This 
sun -battery photocell will be mounted out- 
side my window where the rays of the ris- 
ing sun can shine directly on it. Leads will 
go from the cell to a sensitive relay whose 
contacts close only when direct sunlight 
falls on the cell. These contacts are in- 
serted in one of the leads going to the 
gong, and -" 

"I get it," Jerry broke in, admiringly. 
"If it's a cloudy day, the relay contacts 
will stay open and keep the timer from 
ringing the gong; but if the sun is shining, 
then the timer clock will wake you -and 
doubtless the rest of the household -at the 
time for which it is set. My boy, you're a 
real brain!" 

"Really nothing," Carl said, with airy 
POPULAR ELECTRONICS 



2 IMPORTANT DEVELOPMENTS 

OF INTEREST TO EVERY 

HIGH FIDELITY ENTHUSIAST IN THE COUNTRY 

eataisie- 
ANNOUNCES 

NEW MODEL RC-456 - the first 4 -speed high 
fidelity record changer for 78, 45, 33'i, and 162/3 rpm. 

3450* NEW LOW PRICE of 
- the lowest in the field for a recegnized high fidelity changer. 

The New RC -456 Features: 

Manual Operation 

Automatic Intermix 

Pre -Wired for Fa,,,v !tt.,tallation 

... plus all the Diller features 

that have made e et-- _e. the s....t......._,....:__ 
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CARL & JERRY (Continued from page 8) 

modesty. "What are you doing there ?" 
"Well," Jerry said hesitantly, "I guess 

you might say I was making a mug- trap." 
"You're not getting through to me. Try 

another wavelength." 

46r T'S THIS WAY," Jerry explained. "My 
1 Uncle Walter, who lives off a farm 

just south of town, has something very 
funny going on in his henhouse. About 
every other night, something or somebody 
-probably the latter -goes into the hen- 
house, tears up the hens' nests, and scat- 
ters them all over the floor." 

"Why do you say it's probably 'some- 
body' ?" 

"Because my uncle thinks that only a 
human being would be able to unfasten the 
rather complicated latch on the door. He 
says, too, that if it were a fox or a skunk 
or a weasel, such an animal would kill the 
chickens and eat them; but all the mys- 
terious visitor does is scare heck out of the 
hens. They're so nervous that their egg - 
laying is falling off." 

"A hen with a nervous breakdown is 
something I've got to see," Carl said with 
a grin; "but where do you fit into all this ?" 

"Uncle Walt, who realizes I'm an elec- 
tronic genius, wants me to help him catch 
the critter, or at least to find out what it 
is. He doesn't want to use any ordinary 
kind of trap because he suspects that may- 
be kids are doing the mischief, and natu- 
rally he wouldn't want to hurt them. At 
the same time, he doesn't want just to sit 
around and have his prize hens scared 
silly." 

"What've you got in mind ?" 
"I can show you a lot easier than tell 

you. Why don't you go out to Uncle Walt's 
with me and stay all night ? You can tell 
your mom I invited you." 

"It's a deal! Wait until I get my leg - 
power hot rod, and I'll be right with you. 
I've got to see this Strange Case of the 
Harassed Hens to a finish." 

Carl's mother had no objection, and soon 
the boys were riding their bikes toward 
the farm. As was always the case when 
something interesting was in prospect, 
they didn't use the seats of the bicycles 
much, and they soon arrived at the pros- 
perous- looking farm of Jerry's uncle. Uncle 
Walt was a tall lean man with bright blue 
eyes set deep in a lined and weathered 
face. After Jerry had introduced Carl and 
explained that he was going to stay all 
night, the man turned to his nephew and 
said, "Well, how about it, Marconi ? Are 
you all set to give our mysterious visitor 
his comeuppance ?" 

"I think so, Uncle Walt. If you don't 
POPULAR ELECTRONICS 
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CARL & JERRY (Continued from page 10) 

mind, Carl and I will get busy right away 
setting up the -the -the device." 

"Be my guests, boys!" Uncle Walt said 
with a grin, waving toward the neat, well - 
painted chicken house. "I'll go and start 
the milking." 

44r IRST," Jerry said, as he started un- 
loading the cardboard box he had 

brought along, "we'll mount this normally 
closed Microswitch on the door jamb so 
that its contacts are held open by the 
closed door, and so that the contacts will 
close just as soon as the door starts to 
open. As you can see, the switch is in- 
serted in one wire of this line cord, which 
will go from an outlet socket inside the 
chicken stable to the rotary solenoid fas- 
tened to this board with the camera." 

"Hold it! What exactly is a rotary sole- 
noid?" 

"It's a solenoid that twists a shaft 
through an arc of several degrees when 
current is applied to it, instead of moving 
a plunger as the ordinary solenoid does. 
The little arm fastened to the rotating 
shaft connects through this small spring 
to the shutter release of the camera. And 
notice that at the end of the little arm's 

"First," Jerry said, "we'll mount this normally 
closed Microswitch on the door jamb so that its 
contacts are held open by the closed door .. . 

POPULAR ELECTRONICS 
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CARL & JERRY (Continued from page 12) 

travel it flips this toggle switch from on 
to off." 

"Two questions : why use the spring, and 
what does the toggle switch do ?" 

"The first thought of any experimenter 
or technician worth his salt is to protect 
his equipment against possible damage, 
and that's the function of both the spring 
and the switch. This rotary solenoid is very 
fast -acting, and I was afraid it might in- 
jure the camera unless a shock -absorbing 
linkage was used between the arm and the 
shutter release. Also, this solenoid is in- 
tended only for intermittent use and would 
overheat and be destroyed if current were 
allowed to remain on it for a long period 
of time, as would happen if the door of the 
chicken house were left ajar. The switch 
is in series with the Microswitch and takes 
the voltage off the solenoid after it has 
done its job of tripping the camera. What's 
more, with this switch in the off position, 
the door can be opened without tripping 
the camera -an important factor in setting 
things up, testing, or using the door dur- 
ing daylight hours when we don't need to 
have the trap set." 

"Where will the camera be placed ?" 
"Back inside this box to protect it from 

the weather. The lens will be focused on 

the door, and when the solenoid trips the 
shutter, the synchronized flash will light 
up the whole area, providing us with a fine 
'mug -shot' of whoever or whatever is fool- 
ing with the door." 

Carl walked slowly around, studying the 
layout from all angles. 

"I see only one thing wrong," he finally 
remarked. "If the prowler is human, the 
firing of the flash bulb is bound to show 
him where the camera is. What's to pre- 
vent his taking camera, evidence, and all 
along with him ?" 

"That's using the old hat -rack!" Jerry 
applauded. "Since it's my camera, that 
worried me, too. But I've g-ot the solution 
right here." As he said this, he reached 
down into the cardboard carton and pulled 
out an electric bell. "This bell will be con- 
nected across the line cord going to the 
solenoid. It'll be behind the Microswitch 
but ahead of the toggle switch. That way 
it'll start to ring as soon as the door is 
opened, and will keep on ringing until the 
door is closed or until we come out and 
shut it off. Beast or human, it would have 
to be an iron -nerved character to stick 
around with this bell clanging away." 

WITH THE PLAN clearly in mind, the 
boys set to work and completed the in- 

stallation in short order. They put the box 

(Advertisement ) ( ddrertisement ) 

Irish GREEN BAND Recording Tape 
BRAND 

Now Made by FERRO -SHEEN Process 
WITH NO HIKE IN PRICE 

Tape recorder owners can now enjoy the 
benefits of Ferro -Sheen for not a penny 
more than they would pay for ordinary 
coated recording tape. That's the significance 
of the announcement that irish brand 
Green Band is being made by the Ferro - 
Sheen process. Ferro -Sheen is the exclusive 
irish tape manufacturing process which 
astounded the audio world when it was in- 
troduced 18 months ago and has rendered 
ordinary coated tape old- fashioned, if not 
obsolete. irish Ferro -Sheen process tape 
has the smoothest and most homogeneously 
bonded magnetic oxide surface of any re- 
cording tape ever made. It ends your worries 
about gumming up your recorder heads with 
the abrasive, easily shed oxide coating of 
ordinary coated tape. It improves the signal - 
to -noise ratio on all tape recorders. It gives 
you unprecedented fidelity because the mir- 
ror- smooth Ferro -Sheen surface makes for 
vastly improved head -to -tape contact, result- 
ing in improved high- frequency response. It 
is simply the best -engineered tape in the 
world. 

14 

If your favorite dealer does not have i r is h Ferro - 
Sheen process tape, write directly to the manufac- 
turer. You should write in any case, because irish 
will send you free of charge (and without any obli- 
gation) an illustrated booklet on "How Magnetic 
Tape Is Made," as well as the irish Comparator 
Card, which shows at a glance "Which Tape has 
the Smoothest Surface." Address all inquiries to 
ORRadio Industries, Inc., Opelika 16, Alabama. 

POPULAR ELECTRONICS 



NATIONAL SCHOOLS 
,04ov4/7.4.- 

ALL BRANCHES OF 

TELEVISION. ELECTRONICS RADIO 
IN DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

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

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

ALL Of THIS MODERN. NEWEST. 
PRACTICAL EQUIPMENT IS YOURS TO KEEN 

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

Parts to build a powerful Superhet Re- 
ceiver, standard broadcast and short wave. 

Parts to conduct many expenments and 
build Continuity Checker, RF Oscillator. 
TV Circuits. Audio Oscilator, TRF Re. 
Y ver, Signal Generator 

Professional Multirester 
These are a MUST for all technicians 

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

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

*ReSì,I,ol:on opalisa for 

L. 1. ROSENKRANZ 
President of NATIONAL SCHOOLS 

This Master Shop 
Method nurse is com- 
pletely up -to -date 
Here in Los Angeles. 
the TV and Electron- 
ics center of the world, 
we are able to keep in 
constant touch with the 
industries' latest de- 
velopments As a stu- 
dent, you will quickly 

master all phases at hume 

a 

your spare 
t ur une. Yo earning power ill grow with 
every lesson Just as thousands of Nauonal 
Schools graduates do every day, you cart 
handle servicing, manufactunng, repairing. 
hundreds of other lobs, or make good money 

n y our own business SECURE YOUR 
FUTURE -NOW SEND COUPON BELOW 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method Home 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at home - 
each tesson is tested, proved, easy to 
understand. You can master the most up- 
to -date protects, such as color TV set 
repaie, printed circuits - even prepare 
for F.C.C. License and industrial elec- 
tronics without taking a special course. 
TAKE YOUR FIRST STEP NOW TO 

.5 TOP -PAY JOB IN TV, ELECTRON- 
ICS, RADIO. SEND COUPON BELOW 
TODAY. 

!.z 
r 

NATIONAL SCHOOLS 

i 

NAM 
APPROVED 

FOR 
VETERANS 

AND 
NON-VETERANS 

MEMBER 

4000 S. F IGUE ROA ST. , LOS ANGELES 37, CALIF 

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

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

FREE! 
Folly illustrated "CAREER" 
BOOK In TV, Radie, Elec- 
frenits. AND actual Sample 
Lssors -yours at no test, no 
obliga'ion SEND COUPON 
NO W -TODA YI 

June, 1956 

-_ 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 

r GET FAST SERVICE- MAIL NOW TO OFFICE NE TOUT g 

NATIONAL SCHOOLS, DEPT. R2G -66 
4000 5. FIGUEROA ST. 187 N. LA SALLE ST I 

g LOS ANGELES 37, CALIF. OR CHICAGO I, ILL. I 
Rush free TV-Radio " Opportunity' Book and sample ' 

i lesson. No salesman will call. 

NAME BIRTHDAY 

ADDRESS 

CITY ZONE STATE 
VETERANS. Gira Dore of Discharge _ 

i5 



CARL Sr JERRY (Continued from page 14) 

housing the camera at one side of the 
door where it would be most likely to get 
a good profile shot of anyone looking down 
at the latch. When everything was in place, 
Jerry flipped the toggle switch on the 
camera mounting board to off and plugged 
the line cord into a receptacle inside the 
building. Instantly the electric bell began 
to ring loudly; but it stopped when the 
door was closed. Jerry thrust a bulb into 
the flash gun mounted on the camera and 
called to his uncle who was just going to 
the house with a brimming bucket of milk 
dangling from each arm : 

"Uncle Walt, will you want to go into 
the chicken house any more during the 
evening ?" 

"Nope, I'm all through in there; so you 
can set your trap. Then you boys come on 
up to the house and wash up for supper. 
It ought to be about ready." 

After one more final inspection of the 
wiring, Jerry flipped the toggle switch to 
on and the boys followed Mr. Bishop to the 
house. There, Mrs. Bishop, who looked a 
lot more like a club woman than a "typ- 
ical" farm wife, served a fine country meal 
consisting of golden -brown store -dressed 
fried chicken, ready -mixed light biscuits 
covered with plenty of good yellow mar- 

garine, ana a aesseri or commercially 
quick- frozen strawberries spread over large 
mounds of luscious vanilla ice cream from 
the local ice cream plant. 

This huge meal and the outdoor exercise 
the boys had had made them so sleepy that 
they were barely able to stay awake until 
nine o'clock. Right after that, they all went 
to bed. 

IT SEEMED to Jerry that his head had 
barely touched the pillow before he 

found himself sitting bolt- upright in bed, 
staring into the darkness, while the distant 
ringing of a bell came through the open 
window. Nimbly he hopped out on the floor 
and switched on the light, only to discover 
that Carl was already tugging his pants 
on over his pyjamas. 

"Sounds like we got a rat in our trap," 
Carl grunted, as he tried to wriggle a bare 
foot into his shoe. 

The boys pounded down the stairs and 
out into the barnyard. The bobbing circle 
of light from Mr. Bishop's flashlight guided 
them to the hen house where Uncle Walt, 
a double -barreled shotgun cradled in the 
crook of his arm, stood looking at the open 
door of the building. 

"Whatever the thing was, it took off 
when the bell started to ring," he told the 
wide -eyed youths; "but if your contraption 
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in our tuner have a "Q" in the order of 600. 
Assembly and wiring of this tuner is not difficult. 
Step by step instructions with exploded views, 
pictures and circuit diagrams are supplied with 
each kit. 

NO POWER REQUIREMENTS 
SELECTIVITY (20 KC) LOW 
COST NO NOISE LIFETIME 
TROUBLE FREE OPERATION 
SENSITIVITY GAIN CONTROL 
SMALL SIZE 4 "x7 "x31 /2" DEEP 
VERNIER DIAL NOTHING TO 
CAUSE DISTORTION FREQ. 
540 KC -1700 KC 
The No. 565 tuner kit is fully guaranteed. 
Buy with confidence from your Radio and 
TV Parts Distributor. It is one of the 
lowest priced quality tuner kits on the 
market. 

Net Price $14.70 

J. W. MILLER COMPANY 
5917 S. MAIN ST., LOS ANGELES 3, CALIF. 

Canadian Representative: Atlas Radio Corporation, Ltd. 50 Wingold Ave. Toronto 10, Ont., Canada 
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'MEN 17 -55! 
HERE'S A NEW 
OPPORTUNITY 

FOR YOU! 

'11'13 D s 

CIr 

PREPARE AT HOME FOR A 

PROFITABLE CAREER IN 

;AOTOMATION 
ELECTRONICS 

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

Want a better job? . mere money? ... better 
working conditions? These are the things that can 
cone to a mon when he has a skill to offer .. 
especially when that skill is in a rewer field where 
ground floor opportunities often lead to well- 
paying positions. Such a field is the Electronic 
applications to AUTOMATION - and what o field! 

Many plants, large and small. in various parts 
of the country are looking for ways of using 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. Mai coupon for com- 
plete details. Men 17 to 55 areferred. 

*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 well as other 
amazing automatic equipment in plants, offices 
and elsewhere. It is a gateway to some of the 
mast desirable opportunities in the amazing, newer 
field of Automation. 

ONE OF AMERICA'S 

FOREMOST ELECTRONICS 

TRAINING CENTERS 

A New Training Program! 
As one of the leasing ergunizarions of 
its kind, the DeVry Technical Institute 
has years of experience in teaching 
Electronics, Television and Radio. So it 
is only natural for this training institute 
to develop a new program to prepare 
men for good labs in instrumentation - 
os well as in the design, : nstallalion and 
maintenance of tectronic 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- illustrdled texts and 
effective moving pictures to show im- 
portant basic principles -a wonderful 
home training advantage! To top that 
off, D T I provides actual employment 
help when you nave completed the 
training -all of witch can open the way 
to many new and exciting opportunities. 

Member cf 
National Hone Study Council 

Making Electronic devices 

Recording and billing 

Anti- aircraft gun control 

Traffic control signals 

MAIL THIS COUPON TODAY! 

DEVRY TECHNICAL INSTITUTE, Dept. PE -6A -M 
4141 Belmont Avenue, Chicago 41, Ill. 

I would like farther information about the newer Electronic opportun- 
ities in AUTOMATION, also facts on how you may help me to prepare. 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAININIG, INC. 

Name Age 

Street 

Please Print 

Apt 

City Zone State 

1012 DTI's training is available in Canada I 

June, 1956 

t/ 
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LOOK 
_..,X3590 buys... 

New EMC 

Model 209 

TUBE TESTER Á ñ 
REJUVENATOR- 

"YOU CAN HOLD THIS MINIATURIZED INSTRUMENT 

IN ONE HAND ... a revolutionary new development, 

it gives fast, absolutely accurate checks for tube 

quality, shorts, leakages, continuity, and opens on 

all modern and future tubes... uses standard 

emission test for quick readings on modern, 31/2" 
plastic meter... flexible switching system prevents 

obsolescence. This professional instrument also 

rejuvenates picture tubes with the Model CRA 

(Picture Tube Test Adaptor)* ... specially designed 

by advanced engineering techniques, its handy size 

(63/4" x 7/2" x 4 ") makes it ideal for home calls." 

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

In oak carrying case 38.50 
Kit form 25.90 

Complete with plastic- covered, detailed 

instruction book and tube listings. 

*EMC Model CRA 
(Picture Tube Adaptor) 4.50 

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

Instruments. PE-6 

NAME 
t 

STREET 

CITY STATE 

E ELECTRONIC MEASUREMENT\ CORP. 

280 LAFAYETTE STREET 
NEW YORK 1E. NEW YORK 

EXPORT DEPT. -.370 BROADWAY,' N. Y. 13, N. Y. 
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CARL & JERRY (Continued from page 16) 

worked, you should have his calling card 
inside the camera." 

An examination with the aid of the flash- 
light revealed that the toggle switch had 
been flipped to off, indicating that the 
camera shutter had been tripped. Jerry 
removed the camera from the board and 
advanced the film to the next exposure. 

"It's only two a. m.; so we may as well 
go back to bed," Uncle Walter suggested, 
as he closed and latched the door. "I'll see 
you young buckeroos at breakfast." 

For a few minutes after getting back in 
bed, Carl and Jerry were too excited to go 
to sleep. But they soon calmed down and 
drifted off into slumber. They knew noth- 
ing more until Jerry's Aunt Enid knocked 
at their door and told them that breakfast 
was ready. 

HE BOYS bolted their breakfast pan- 
cakes and sausage in short order. They 

paused only long enough to take a couple 
of pictures of Mr. and Mrs. Bishop, "just 
to finish off the roll" as they unflatteringly 
put it, before they hopped on their bicycles 
and headed back for town and the dark- 
room Carl had fixed up in a corner of his 
basement. 

Inside this room, with the safelight 
turned on, Jerry removed the roll of Veri- 
chrome film from the camera, stripped off 
the backing paper, and attached clips to 
the ends while Carl filled one tray with 
developing solution, another with clear 
water, and a third with hypo. A quick 
check with a thermometer showed that by 

"By golly, it's a midget burglar!" Jerry declared, 
looking over at the negative which was third from 
one end of the strip of film Carl had developed. 

POPULAR ELECTRONICS 



New radio transceiver by VCA 

for only $69.75 per unit complete 
At last, you can get a quality loud - 

speaking radio transceiver at half the 
usual cost. It's the new Vocaline Model 

JRC -400. Featuring everything you 

expect in a transceiver for the Citi- 
zen's Band. Vocaline still is only $69.75 

per unit. 

Operating on AC or DC, Vocaline uses 

a 115 volt AC or 6 volt DC power 
source. Rugged, compact, lightweight 
(4 lbs.) , it has a good range often up 

to 10 miles, along unobstructed line of 

sight. 
Since Vocaline has a fixed frequency 
(Citizen's Radio Band), you need no 

operator's license, only a station li- 

cense, available to any citizen 18 or 
over. 

Sound interesting? Simply fill in coupon 

on right for folder and 

name of nearest dealer. 

June, 1956 

Vocaline Radio Transceiver Model JRC -400 

Federal Communication Commission approved 

transceiver (type approval No. CR -423) for Class 

B Citizens Radio Service. 

Unit Specifications 

Frequency: 465 Megacycles: RF Power Input: 2 

Watts: Power output: 1/3 Watt: Amplitude Modu- 

lated Radio Telephone: Power Consumption: 18 

Watts AC; Power Supply: 117 Volt AC or 6 Volt 

DC: (12 Volt on special order) Tubes: 6AV6, 6AF4A, 

6AS5: Weight: 4 lbs.: Dimensions: 9" x 6" x 5 ": 

Accessories:- Ground Plane Antenna (for interior to 

exterior communication) VCA part #GP -4 $7.95 ea. 

extra. 

r 

Vocaline Company of America, Inc. 

101 Coulter Street 
Old Saybrook, Connecticut 

Please send folder and name of nearest dealer. 

Name 

Address 
J 
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CARL & JERRY (Continued from page 18) 

one of those happy coincidences that do 
happen occasionally, the solutions were 
exactly at 68 degrees. Carl passed the strip 
of film through the clear water a couple 
of times and then began to seesaw it gently 
and methodically through the tray of de- 
veloping solution. After a couple of min- 
utes, Jerry, whose head had been bobbing 
up and down with the movement of the 
film as he tried to make out the emerging 
negative pictures, muttered: 

"We didn't draw a blank, anyway; 
there's something on every frame." 

After a couple more minutes of passing 
the film through the developer, Carl trans- 
ferred it to the clear water for a few 
passes and then began to seesaw it through 
the tray of hypo. When he had done this 
for several minutes, he stopped and turned 
on the white light. 

"By golly, it's a midget burglar!" Jerry 
declared, looking over at the negative which 
was third from one end of the strip of 
film Carl had developed. 

"Burglar, my eye!" Carl said with a grin. 
"That's a coon, and a big fat one at that. 
All coons have that distinctive mask -mark- 
ing around the eyes. There's something 
around his neck I can't make out on the 
negative. Let me finish fixing, washing, 

and drying the film. Then we'll make a 
print so that we can really see the details." 

AN HOUR LATER both boys were ex- 
amining a fine large print of the rac- 

coon, which must have been staring di- 
rectly at the camera when the flash bulb 
went off. It was standing on its hind legs, 
and its little paws still had hold of the 
latch. Around its neck was a leather collar 
with a metal plate fastened to it. 

"That must be a pet coon," Jerry said. 
"I'll run upstairs and tell Uncle Walter, 
and see what he knows about it." 

In a few minutes, he came back into the 
darkroom with a broad grin on his face. 

"The mystery is solved. Uncle Walt says 
that the coon is a pet of a boy who lives 
on the next farm. It's so tame that they 
just let it run loose like a dog. It must 
have been prowling around Uncle Walt's 
farm when it discovered how to open the 
chicken house door -coons are very clever 
about things like that -and then had itself 
a real ball scaring the hens. This was so 
much fun, evidently, that the coon came 
back and did it again every night or so. 
Uncle Walt called the boy, and he promised 
to keep Mr. Coon tied up at night. 

"Another victory for the electronic coon 
hunters!" Carl remarked, starting to put 
away the developing materials. -3{*- 

biggest dollars 

worth ever! 

STANLEY'S 

HIGH QUALITY 

TUBES 

never before 

price slashed so 

LOW! 

Individually 
Boxed 

1 Year RIMA 
Guarantee 

Besf Brands 
Available 

OZ4 1U4 6AGS 6BQ7A 65A7 7C7 125K7GT 
IA3 1U5 6ÁG7 68Y5G 6SA7GT 7E5 125L7GT 
1A5GT 1V 6AH4 68Z7 65C7 7E6 12SN7GT 
1A6 1V2 6AH6 6C4 6SG7 7E7 125Q7GT 
1A7GT 1X2A 6AJ5 6C5GT 6SH7GT 7F7 12Z3 
lABS 2A5 6AKS 6CF6 6517 7F8 14A5 
1AX2 2A6 6AL5 6C6 65J7GT 7G7 14A7 
1B3GT 2A7 6AL7GT 6C86 6SK7 7H7 14Q7 
184P 287 6405 6CD6G 6SK7GT 7K7 198G6G 
185 344 6406 6CS6 65L7GT 7N7 1916 
1B7GT 345 6AQ7GT 6D6 65N7GT 7Q7 1978 
1CSGT 3Á8G1 SASS 6E5 6SQ7 757 24A 
106 387 6ÁT6 6F5GT 6507G? 7X6 25AV5GT 
1C7G 3D6 6AÚ4 6F6GT 65R7 7Y4 25B06GT 
ICS 304 6AUSGT 6F7 65R7GT 7Z4 25L6GT 
1DSGP 305GT 64U6 6G6G 6557 1246 25Y5 
1E5GP 354 6AV5GT 6H6GT 618 12ÁT6 25Z5 
1E8 3V4 64V6 6J5 6U8 124T7 27 
1F7G 54X4 64X4 6J6 6V6GT 1241.J6 3217GT 
1H6GT 5T4 6AXSGT 6J7 6W4GT 12ÁU7 35AS 
1J6GT 5U4G 6B5 6J7GT 6W6GT 12AV6 35B5 
114 5V4G 686G 6J8G 6X4 12AV7 3505 
116 SX4G 687 6K5GT 6X5GT 124X7 3516GT 
1146 5Y3G 6B8G 6K6GT 6Y6G 124Y7 35W4 
1LC5 5Y3GT 6846 6K7 744 -10XL 12846 35Z3 
1LC6 5Y4G 6847 6K7GT 745 12BÁ7 35ZSGT 
1105 523 68C5 6K8G 746 1284 4SZSGT 
1LE3 5Z4 6805GT 6K8GT 747 12BE6 5045 
1LG5 6A3 6BE6 6L6GA 748 128117 5085 
11145 6Á5G 68F5 617G 7AG7 128Y7 SOGS 1N5GT 647 6BG6G 6N7 784 12J5GT 5016GT 1P5GT 648 68H6 6PSGT 7B5 12K8 7OL7GT 105GT 
IRS 

6A8GT 68J6 607 7B6 12SA7 
75 

154 
6484 
6AB7 

681(5 
681(74 

6Q7G1 
6R7 

787 
7B8 

12SA7GT 
125G7 77 

ISS 6AC5GT 68L7GT 6S4 7C4 125H7 78 
174 64C7 68N6 657G 7C5 12517GT 80 
1T5GT 6AF4 68Q6GT 658GT 7C6 125K7 83V 
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Write for NEW FREE CATA OG! LOWEST PRICKS 
ANYWHERE! 

Picture Tubes -Transmitter Tubes -Radio & TV Parts 

TERMS: FREE POSTAGE on all prepaid continental U.S.A. 
Orders 50c handling charge on all osiers Under $5. 
deposit on all C.O.D.'s. Subject to prior Sale. 

935 MAIN AVE., PASSAIC, N. J. 
Dept. PE6, GRegory -1 -2498 

TAKE 

YOUR 

CHOICE! 

ANY 

ASSORTMENT 

RECEIVING 
TUBES 

47 
EACH 

Unconditionally Guaranteed 

for one year. 

FREE POSTAGE 
on all prepaid continental 

U.S A. orders. 

POPULAR ELECTRONICS 
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E CA offers you the 
eteCleteteer-, 

finest training 

at home in 

Ùadîo-TV 

electronics, 

TV servicing, 

Color TV 

. 
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ctrpncs Note dp-sv E ssrvcn0 
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RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORA? /ON of AMERICA 

350 WISE FOURTH STREET NEW YORICI4, N.Y. 

June, 1956 

rairdatocitiaimuraam 

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

RCA Institutes, 11c., Home Study PE -66 
350 West Fourth Street New York 14, N. Y. 

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

Nome 
Please Print 

Address 

City ..Zone Stale 
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POPULAR SAMS BOOKS FOR THE 

EXPERIMENTER AMATEUR TECHNICIAN 

Sams books cover every phase of Electronics 
for the experimenter, student, service technician and 

engineer. Listed below are a few of the many 
valuable Sams books. Ask for FREE Book List 

describing all titles available. 

o 

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; 5% x 8% "; illustrated $1.50 

So You Want to Be a Ham. Shows you how to get 
your license and acquire equipment. Covers: 
Conquering the Code, Getting Your Ticket, 
Going on the Air, etc. 196 pages; 5% x8"; 
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; 8% x 11"; illus- 
trated $5.00 

Basic TV Manual. Covers all phases of TV set 
operation and design from picture tube to 
antenna. Includes project section demonstrat- 
ing theory in action. 312 pages; 8% x 11'; 
illustrated $5.00 

Atomic Radiation, Detection and Measurement. 
Helps you understand nuclear science and its 
applications. Covers circuitry and operation 
of all types of detection devices. 200 pages; 
5jß x 8W $3.00 

Practical TV Servicing. Shows how to install 
antennas, align sets, how to adjust and tune 
every part of the audio and video sections; 
includes data on UHF and Color. 400 pages; 
5% x 83 "; illustrated $4.25 

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; 5% x 8W "; 
illustrated $2.50 

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% x 8 "; illustrated $2.75 

hall HOWARD W. SAMS & CO., INC.111111 
Order from any Radio & TV Supplier -Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14 -F6, 
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 ) i MI IBM WM tit UM ti MI WWI I li 11.11 
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OP'tronics 

BOOKSHELF 
"THE RADIO AMATEUR'S HANDBOOK" 
(33rd Edition, 1956), published by the 
American Radio Relay League, 38 La Salle 
Rd., West Hartford 7, Conn. 760 pages. 
Paper bound. Price, $3.00 in U. S.; $3.50, 
U. S. Possessions and Canada; and $4.00 
elsewhere. 

If you are an old- timer, little need be 
said about this latest edition of the "Hand- 
book." If you are a newcomer to elec- 
tronics or ham radio, one of your first in- 
vestments should be in this "handbook." 
It is a composite volume of valuable 
schematics, construction features, and 
theory on antennas, transmitters, receiv- 
ers, converters, and test equipment. This 
new edition contains additional material 
on simpler designs, with the Novice espe- 
cially in mind. 

The "Handbook" is also a storehouse for 
information on tubes, transistors, and 
other miscellaneous data. Over 1350 illus- 
tràtions have been used, plus . 122 basic 
formulas. The index alone consumes 13 
pages. 

Recommended: For every electronics ex- 
perimenter and budding ham who wants to 
"get his feet wet." 

SZ;, 

"THE RADIO HANDBOOK" (14th Edi- 
tion), published by Editors & Engineers, 
Ltd., Summerland, Calif. 745 pages. Cloth 
bound. Price, $7.50 in bookstores (add 
10% if ordered directly from publisher). 

There is a great tendency among radio 
technicians and hams to compare this 
"Handbook" with the "Handbook" pub- 
lished by the American Radio Relay 
League. Inevitably, a comparison has es- 
tablished that both books are valuable; and 
although they appear to cover similar 
fields, they are often worlds apart. This 
book is a true "Californian" approach to 
ham radio and practical electronics. The 
ideas and circuits it presents are vital and 
unusual. 

Unlike the ARRL "Handbook" (which is 
revised yearly and brought up to date), 
the previous edition of this volume ap- 
peared in 1951. All topics are new, and 
practically every single design will be food 

POPULAR ELECTRONICS 



Send for FREE booklet and get the 

BIG PAY 
in RAD10 -TV- 
ELECTRONICS 
What would a $10 or $20 a week 

raise mean to you? 
Just one $10 -a -week raise will repay your investment 
in CREI training, and leave you a profit of $200 or 
more the very first year! All further raises are pure 
profit, and you'll be prepared for many more promo- 
tions and raises in the future! 
Today thousands of electronics hobbyists have an 
opportunity to turn their hobbies into profits. It's the 
"Age of Electronics "! Trained men are in crucial 
demand! You may be "outside" the electronics indus- 
tries now, working on a job you enjoy far less than 
experimenting, building, transmitting, receiving; work- 
ing for less money than is being paid to electronics 
engineering technicians. But your "true love" is elec- 
tronics. Why not awaken to your opportunities -now. 

ELECTRONICS IS SCREAMING FOR 

MEN LIKE YOU! 
Here are just two of the high -level opportunities avail- 
able from coast to coast: 

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

COUNTLESS POSITIONS MUST BE FILLED 
And only trained men can fill them. You can get your 
share, if you take time now to gain that indispensable 
knowledge. 

ALL YOU NEED IS ADVANCED 
TECHNICAL TRAINING 

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

Te help pa answer your request intelligently, 
please give the following i formation: 

FMPLOY El) 
BY 

YFF OF 
PTRESENT WORK 

SCHOOL BACKGROUND 

ELECTRONICS 
EXPERIENCE 

ACQUIRE NECESSARY TRAINING AT HOME 
Use spare -time hobby hours for CREI Home Study as 
thousands of successful technicians have since 1927. 
Get concentrated training in minimum time, then step 
into a good job and enjoy good pay in the mushroom- 
ing electronics industry. 

SEND FOR FREE BOOKLET. IT TELLS YOU HOW 
How to gaia career success in the tremendous elec- 
tronics industries. It pinpoints opportunities which 
exist. By 1960, the electronics industries will do no 
less than $15 billion worth of business per year. not 
counting military orders. Take TV for example: There 
are about 34,000,000 TV sets and over 425 TV sta- 
tions on the air. Color TV is pushing ahead furiously. 
There is but one field of maximum opportunity in this 
electronic age. 

CREI TRAINS YOU IN MINIMUM TIME AT HOME 
Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of CREI 
graduates are now employed in industry here and 
abroad. Here is what they say: 

"In this time of less than two years, I have almost 
doubled my salary and have gone from wireman, to 
engineering assistant and now to junior engineer. 
I have CREI to thank." -Frank A. Eckert. 22 Clover 
Lane, Levittown, Pa. 

FAMOUS FOR 
28 YEARS 

CREI Is known 
and respected 
throughout t h e 
Electronic orld. 
Since 1927 
have trained thou- 
sands in the mili- 
tary, industry and 

ASK ANY ENGI- 
NEER.' 

VETERAN? 
If discharged after June 27, 1950, let 
new GI Bill of Rights help you get resi- 
dent instruction. Check coupon for full 
data. 
LIKE TO STUDY IN WASHINGTON? 
CREI also offers resident instruction at 
same high level day or night. Classes 
start often. Check coupon for Residence 
School catalog. Qualified residence grad- 
uates earn degree: "Associate in Applied 
Science." 

IN WHAT BRANCH OF ELECTRONICS ARE 

YOU MOST INTERESTED 

June, 1956 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute CulricLla- Founded in 1927 

3224 16th St., N.W., Dept. 126C, Washington 10, D. C. 

Send booklet "Your Future in the New World of Electronics" and 
course outline. 

FIELD OF 
1CHECK 

O Practical Radio Electronics Engineering 
Broadcast Radio Engineering (AM, FM, TV) 

GREATEST ID Practical Television Engineering 
INTEREST lEl Practical Aeronautical Electronics Engineering 

Name . 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 
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for thought. We are particularly impressed 
with the clear -cut drawings, captions that 
say things, and the concise, tight, informa- 
tion- packed pages. 

Recommended: For all hams, engineers, 
and technicians. 

CS> O? 

"ELECTRONICS FOR EVERYONE" by 
Monroe Upton. Published by The Devin- 
Adair Co., 23 East 26th St., New York 10, 
N. Y. 370 pages. Cloth bound. Price, $6.00. 

Electronics, in its countless applications, 
has become so important and universal in 
modern life that it is a subject no longer 
in the exclusive domain of the technician 
and engineer. As the title of this book 
suggests, it is for everyone. The author, 
who operated his own ham station in 1914, 
is eminently qualified to develop this 
theme, having practically grown up with 
the industry and served personally in many 
capacities -from building a broadcast sta- 
tion in Shanghai to acting as a disc jockey. 

Assuming no electrical knowledge on the 
part of the reader, this book takes its 
audience from the very simple to the more 
complex phases of electronics. The text is 
engagingly written and amply illustrated. 
Much of it is genuinely stimulating, such 
as the chapter entitled "Do We Inhabit a 

Magnet ?" While this volume is no substi- 
tute for a more technical groundwork in 
electronics, it will certainly put the be- 
ginner on speaking terms with most elec- 
tronic terms and phenomena. 

Recommended: For the general reader 
interested in electronics; for the more ad- 
vanced technician as a stimulating sum- 
mary of the field. 

"ELECTRONIC CIRCUITRY FOR INSTRU- 
MENTS AND EQUIPMENT" by Milton H. 
Aronson. Published by Instruments Pub- 
lishing Co., 845 Ridge Ave., Pittsburgh 12, 
Pa. 315 pages. Cloth bound. Price, $4.00. 

Most of the basic concepts, terms, com- 
ponents, and circuitry that are used in 
electronics are discussed in this informa- 
tion- crammed volume. Readers casting 
about for a technically written "first" book 
might do well to consider this one. It 
opens with a discussion of the "Electrical 
Nature of Matter" and concludes with 
"Military Electronics." Between these two 
sections, it touches on vacuum tubes, am- 
plifiers, transistors, oscillators, test equip- 
ment, television, and several other sub- 
jects. 

This is a heavy order for one book, and 
this volume is by no means the last word 

HIGH -PAY CAREERS 
IN ELECTRONICS - TELEVISION - RADIO 

Await Men with COMPLETE Training! 
Nationally -recognized, accredited Central training is designed to 
get you into high -paying career positions in the shortest possible 
time. In addition, Central's "Progressive Plan" is so arranged that 
each phase of training you complete qualifies you for a more im- 
portant, better -pay position. In just a few short weeks you are 
qualified for certain basic jobs. Then, with every additional training 
phase that you complete, you qualify "up the ladder" for more 
advanced types of positions. Central offers complete Electronics - 
TV -Radio training leading to an Associate of Science degree, and 
qualifying you as an Electronics Engineering Technician! 
Thousands of Central graduates have been placed at almost every technical 
level in the electronics industry. Free nation -wide placement service. 

3 PROVEN TRAINING PLANS 
(Choose the one that fits your requirements) 

1. HOME STUDY COURSE (with 9 kits of equipment) 
-Qualifies you for diploma, FCC license, and a variety 
of electronics jobs (or transfer into advanced resident 
training). 
2. HOME STUDY -RESIDENT COURSE (with 9 kits of 
equipment) -Home study, followed by short period of 
resident training. Qualifies you for diploma, FCC license, 
and a wide variety of Electronics -TV -Radio positions (or 
continue with advanced resident training). An accredited 
technical institute curriculum. 

3. FULL RESIDENT COURSE -Qualifies you for Asso- 
ciate of Science ( A.S.) degree and top -pay employment 
opportunities as Electronics Engineering Technician. Part - 
time employment opportunities available for students while 
training. An accredited technical institute curriculum, 

24 

Don't limit yourself! Get the facts on Centrals complete 
training that can take you just as far as you want to go in 
the electronics technician field. Send coupon today for FREE 
brochure on your opportunities in Electronics. 

VETERANS! Central offers courses 
approved under G.I. Bill 

CENTRAL TECHNICAL INSTITUTE 
Dept. A -66, 1644 Wyandotte St., Kansas City 8, Mo. 

Tell me more about how you can qualify me for a high -pay Electronics career. 

Name Age 

Address 

City 

Phone 

State 

LIf Korean veteran, give approximate discharge date 
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AN R/C RECEIVER 
COMPLETELY 

ASSEMBLED 
AND WIRED -4 

INCLUDES TUBE` 
READY \ 

TO OPERATE! 

Reg 
Value A truly sensational value in a superbly designed 

and constructed hard -tube R/C receiver. Operates 
on popular exam -free 27.265 MC remote control 
band. Extremely efficient and dependable, this. 
amazing receiver h.ss more than adequate sensi- 
tivity for a range of approximately 1 mile. Out - 
tending for economy of operation, its minimum 

life with initial 3S4 tube Is several thousand 
hours! Ingeniously constructed for unmatched 
stability of performance, and to withstand unusual 
vibration and shock. Requires one 1.5 volt A bat - 
tery, one 46 volt B battery and 24" antenna lead. 

ALl Size: 1%" x 1-15/16" x 3 ". Weight 3.3 oz. 
S' 7 9 5 F -208 Net 7.93 

2 TRANSISTOR POCKET RADIO KIT 
Packed Into a 2Vs "CI t /z'xl_t /s" plastic case 
This Two Transistor plus crystal diode radio 
kit offers :many surprises. utilizing a regener- 
ative detector circwi, with transformer coupled audio stage. Rives you high gain and excel. 
lent selectivity. Pulls in distant stations with 
ease with more than ample earphone volume. 
Kit comes comptee with two transistors, 
crystal diode. loopatick. Argonne transistor 
audio transformer, resistors, Condensers. plas- 
tic case. etc. including schematic and la 
tructions. 

KT$$A Cotomplete Kit less earphones. 
31.80 

MS -290 New Super Power Dynamic 
Earphone. ideal for Transistor 
Circuit imp. 8000 ohm. D.C. 
2000 ohm 

TRIPLE PURPOSE 
SLIM CRYSTAL 
MICROPHONE 

Fat those interested in mastering the Inter. 
national Code. as audio tone oscillator Is 
essential, The circuit of this transistorised 
feedback escalator has the simplicity of the 
neon `low, the starlit strength of the vie. 
hunt tube. and equiroe only two Dentite 
cells for week. d service. It may be used 
for solo practice, or two may send and re. 
calve with the acma wilt. Kit comes com- 
plete with Transistor, _Tele aph Key. 8e- 
stators Condensers. alapenite Hoard. ate., 
and Br-Amalie Diagram. 
KY-72 Net 2.99 
Cannon SCI -Single Headset 

NEW! EXCLUSIVE 
REVOLUTIONARY DESIGN! 

TRANSISTOR 2 GANG VARIABLE SUPER -HET 
CONDENSER -1/2" x 1" x 3' THE SMALLEST SUPER 

HET VARIABLE CONDENSER IN THE WORLD! 

Nit 1.13 

May be hand -held, stand 
mounted or suspended by 
lavalier cord! 
Frequency 60- 10,000 CPS 
On -Off Switch 

A tremendous value! Unique design, 
only 45 /e" L x'1 i /s" diem. Comes com 
plete with swivel adapter to fit all 
standard mike stands, and lovelier 
cord and bracket which leaves both 
hands free. Smooth wide range re- 
sponse. Locking type onoff slide 
switch. Detachable 7 ft. cable and 
connector. Shpg. wt. 2 lbs. 

PA -31 
Each in lots of 3 5.65 
Singly, Each 5.95 

Lafayette does it again with this new super 2 gang midget variable con- 
denser. An exciting and proven innovation in the transistor parts field! 
Manufactured for top performance in transistor super -het circuitry, it 
measures only 1/2" x 1" x 1 ". Has 2 gangs specifically designed for 
transistor super -hets - 10 to 208 mmf capacitance on the antenna section. 
and 10 to 100 mmf on tie cut oscillator section. Self contained trimmers. 
Tunes through 180 °. Entirely enclosed in a transparent plastic case! The 
smallest complete 2 gang variable for super -hets in the world! Offers un- 
limited possibilities to the experimenter. 

Net 1.95 
MATCHED MS- 265 -0sc. Coil Net .79 Ea. 
COIL SET MS272 -Ant. Coil Net .95 Ea. 

365 MAá SINGLE GANG SUPER MIDGET VARIABLE CONDENSER 
For exceptional performance in TRF and experimental transistor and sub- 
miniature circuitry. 10 'o 365 mmf single gang. Enclosed In transparent 
plastic case. 1/2" x 1" x 1 ". 
MS274 Net 1.25 

NEW! ALL -PURP 
DYNAMIC EARPHONE 
FOR RADIO AND TV LISTENING 
FOR SUBMINIATURE, MINIATUR 
AND TRANSISTOR RECEIVERS 

A sensitive all -purpose earphone designed 
for you' listening pleasure. Combines the 
rance of a dynamic earphone with the per- 
formance of its special magnet to give you 
excellent reprocuction. Lightweight and 
equipped with ear support that slips com- 
fortably over your ear. You can relax! The 
support is practically invisible - the ear - 
phone can't slip out - it can't fall off. 
Ideal for use with TV and radio sets, am- 

plifiers, miniature and transistor receivers etc. Complete with 
3 ft cord. A super value for the price! 
MS -278 - 3000 ohm impedance. 1500 ohm DC resist- 

ance, with phone tip plugs Net 1.93 I 
MS -277 - 6 ohm impedance, with phone tip plugs For 

Silent Radio and TV Listening or Viewing Net 1.95 
MS- 273 - '4090 ohm impedance, 1000 ohm DC resist- 

ance, with subminiature phone plug and 
matching .phone jack Net 2.39 

MS -279 - 6 ohm Impedance, with subminiature phone 
plug and matching phone jack. For Silent 
Radio and TV Listening or Viewing Net 2.39 I. 

Ì f/R luV D BOSTON 10, MASS., 110 Federal St. 

100 SIXTH AVE. 
NEWARK 2, N. 1., 24 Central Ave. 

PLAINFIELD, N. 1., 139 W. Second St. 

NEW YORK, N.Y. BRONX SA, N. Y., 542 E. Fordham Rd. 

June, 19E6 

Send FREE 132-Page 

Lafayette Catalog 

Name 

Address 

City 7one-State 
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fascinating ... easy... 
and you SAVE MORE 

Sensational 
"SPACE- SPANNER" 

Band -Switching Receiver Kit 
THRILLING SHORT WAVE 

AND BROADCAST 

Model $1395 
S -243 

All -new 2 -band receiver -easy to build -a great 
value! Pulls in thrilling short wave including 
amateur, aircraft, police and marine radio (6 to 
17 mc), and standard broadcast. Features special 
highly sensitive regenerative circuit. Has 4" PM 
speaker and beam -power output tube for strong 
volume. Kit includes calibrated panel, punched 
chassis, all parts and tubes, detailed instructions 
(less wire and solder). 7x10 x6"; for 110 -220 v. 
50 -60 cycles AC or DC. 4% lbs. 
Model S -243. Net F.O.B. Chicago $13.95 
S -247. Matching cabinet for above 2 85 

New knight -kit 

Transistor Radio Kit 
Printed Wiring Circuit 

Model S -775 

JEBm=''i 
a° 

ONLY $675 

with Headphones 
and Antenna 

Experiment with the marve of transistors! Printed 
circuit requires no wiring -just assemble with a few 
solder connections and enjoy excellent reception over 
the complete AM broadcast band. Compact -fits in 
the palm of your hand -operates for months from a 
single penlight cell. Transistor provides plenty of audio 
power for strong headphone reception. Complete with 
all parts, penlight cell, antenna, 4000 -ohm headphones 
and instructions (less solder). Shpg. wt., 2 lbs. 
Model S -775. Net F.O.B. Chicago $6.75 

WRITE FOR CATALOG 
See the complete line of famous 

Knight -Kits, Including Oscilloscope, VTVM, 
VOM, Signal Tracer, Tube Checker, Hi -Fl 
Amplifiers, Amateur Transmitter and dozens 
of others. Write today for the 324 -page 
ALLIED Catalog -the leading buying guide 
to everything in Electronics. 
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Allied Radio Corp., Dept. 79 -F-6 
100 N. Western Ave., Chicago 80, III. 

Please ship the following Knight -Kits 

My check , money order for $_ enclosed 
Please send FREE 1956 Catalog. 

Name 

Address 

1 

1 

1 

1 

1 
City Zone State 

NI NI In NM MI ta NM IN ttli tl tl ta ta 

on all the topics mentioned -but it cer- 
tainly is a worthy "first word." Its use in 
electronics courses is suggested by the 
avenues of exploration and further devel- 
opment of themes that are opened to sea- 
soned instructors, as well as by the series 
of carefully worded test questions included. 

Recommended: As a basic text for new 
or inexperienced technicians. 

"SCOPE CONNECTIONS" by V. L. 
Walker. Published by The Triplett Elec- 
trical Instrument Co., Bluffton, Ohio. 29 
pages. Paper bound. Price, $2.00. 

Basically an instruction booklet for use 
with Triplett's Model 3441 -A oscilloscope, 
this volume may have wider value as a 
general introduction to the use of oscillo- 
scopes for test purposes. It contains sev- 
eral examples of how to check a variety of 
typical circuits. 

Recommended: to all 'scope users. 

"MULTIVIBRATORS" by A. Schure. Pub- 
lished by John F. Rider Publisher, Inc., 480 
Canal St., New York 13, N.Y. 52 pages. 
Paper bound. Price, 90 cents. 

The multivibrator is a fairly recent de- 
velopment in electronic circuitry. Varia- 
tions of this "relaxation oscillator" are to 
be found in television, radar, oscilloscopes, 
and dozens of other types of equipment. 
The unique design and functioning of these 
circuits are explained in this little volume, 
which is designated as No. 166 -7 in the 
publisher's "Review Series." Its four chap- 
ters are devoted to basic principles and the 
three main types cf multivibrators; the bi- 
stable, the mono -stable, and the a- stable. 
Circuit action and practical uses are given 
for each type. 

Recommended: for the serious student 
or technician whose work involves contact 
with these circuits. 

Free Literature Roundup 
AN ATTRACTIVE little volume entitled 

"High Fidelity Especially For You" is 
available on request from The Heath Co., 
Benton Harbor, Mich. 

PLANNING A CAREER as a TV service tech- 
nician? A booklet called "Suggested 
Accreditation Program for TV Receiver 
Service Technicians" should interest you. 
Standards for accrediting servicemen, tools 
and test equipment, and educational re- 
quirements are discussed. Free copies are 
available from Radio - Electronics - Tele- 
vision Manufacturers Association (RET- 
MA), 777 14th Street, N.W., Washington 5, 
D. C. q} 
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YOU can make MORE MONEY 

with an FCC LICENSE 

What is 

the FCC? 

How will a 
license help me? 

How can I get my 
FCC License? 

Will Cleveland Institute 
help me get a job? 

get the answers to the above questions FREE! 

FIND OUT HOW: 
-> An FCC license insures your future 

The entire industry needs technicians 

-- Cleveland Institute guarantees license - the CIRE Job Finding Service will 
work for you! 

Your FCC license and 
CIRE diploma will qual- 
ify you for the really 
fine lobs in Electronics. 

Write today for 
complete information 

NO SALESMAN WILL CALL 

MCP MAKING 

hI, cnNNaacw. 

LICENSE Informatian 

June, 1956 

FILL OUT COUPON BELOW AND MAIL IT TODAY 

CLEVELAND. INSTITUTE OF RADIO ELECTRONICS 
Desk PE13, 4900 Euclid Bldg., Cleveland 3, Ohio 
I want to know how I can n get my FCC ticket i minimum 
Of time. Send me your FREE booklet, "How To Pass FCC 
License Examinations" (does not cover exams for Amateur 

e 
Lic se), well as a Sample FCC -type lesson and the amaz- 
ing n w booklet woney- Making FCC License Information. ' 
Be sure to te:'I me about your Television Engineering Course. 
PLEASE PRINT CAREFULLY 

NAME AGE 

ADDRESS 

CITY ZONE STATE 

For prompt results, send air mail. 
Special tuition rates to members of the U. S. Armed Forces. 

Electronic Training Available To Canadian Residents. 
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THE ONE SPEAKER 
FOR ALL LOW -LEVEL 

P. A. INSTALLATIONS 

Altec Lansing 401A 

Power Capacity- 14 watts 
Impedance- 8 ohms 

1Resonance- 75 cps 
Voice Coil 
Diameter- 1" 
Depth- 3.518" 
Frequency 
Response - 60 to 

10,000 cycles 

In public address or paging systems 

requiring a number of speakers to be 

operated at low levels, the Altec Lansing 

401A is your best choice. Offering the 

highest quality available in inexpensive 8" 

loudspeakers, the 401A has a frequency 

response of 60 to 10,000 cycles -well beyond 

the ordinary performance of public address 

speakers. 

The low price of Altec's 401A also allows 

you to install more speakers for the same 

investment. At only $13.20, the Altec 

Lansing 401A is your best buy -and your 

best choice -for high quality, low -level 

performance in any public address or 

paging system. 
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LOUDSPEAKERS 

AMPLIFIERS 
PREAMPLIFIERS 

TUNERS - ENCLOSURES 

Dept. 6 -P 
9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 

LETTERS 
What Happened to R /C? 

I recently became interested in R /C, and a 
friend of mine gave me some old issues. Really 
swell reading, but what happened to the great 
plans you apparently had on editorializing this 
field ? 

E. C. WESLEY 
Katonah, N. Y. 

What has happened to your R/C Notes column? 
It did not appear in the March or April issues. 

KENNETH ROONEY 
Chicago, Ill. 

Readers Wesley and Rooney (plus many others) 
will be pleased to know that the R/C column will 
be back in an early issue. At the same time, we 
hope to publish at least one feature a month on 
novel RIC installations, new receiver and trans- 
mitter designs, and equipment tests. 

Mobile Telephone 
How about publishing an article on how the 

telephone companies install and maintain mobile 
private telephones? I think it would be very 
interesting. 

NORVAL VERGER 
Greenville, Miss. 

This task has been assigned to a staff writer and 
he reports being hard at work (probably to im- 
press the editor). However, a story is scheduled 
and we are sure that many readers will be sur- 
prised at the radiotelephone services now avail- 
able to the general public. 

Can Anyone Help? 
I am in need of information on plastic lamina- 

tion of the type used to preserve documents. 
There must be electronic methods in use, but I've 
been unable to uncover any sources of informa- 
tion. Could your readers give me a helping hand? 

J. JECMEN 
Memphis, Tenn. 

Still They Come 
How about plans for a long -wave converter? 

I would like to receive the 200- to 400 -kc. band 
where the CAA offers weather broadcasts every 
30 minutes. 

R. D. BRIGHAM 
Ames, Iowa 

I have been reading POP'tronics since it started, 
but have yet to see anything on the subject that 
interests me most -long -wave DX. I've seen a 
few high -priced sets, but really want either a con- 
verter or a 4 -tube receiver. Also, could you give 
us a log of possible DX stations below 400 kc.? 

C. K. FRENCH 
Louisville, Ky. 

As mentioned in our May issue (page 20), we 
will be publishing some material on long -wave DX 
and equipment in the early fall issues. A staff 
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lust For fxamir.ing COYNE'S New Set 
t 

cn 7 DAY. FREE TRIAL! 

7u 
8 íTfJ 

aaxa! 
aM94: 

Yes, you get this big, brand new book, "150 Radio -Television Picture Patterns and Diagrams Explained," absolutely FREE! Just off the press. Gives complete 11 x 22" Schematic Diagrams 
on leading models Radio and TV Sets. Easy -to- read, large 81 /2 x 11" pages, with full instructions on how to use the diagrams. A "must" in every repair kit. You get this book as a FREE Gift for asking to see Coyne's new 
7 -book set, "Applied Practical Radio -Television "! 

AT LAST! MONEY -MAKING "KNOW -HOW" ON 
TRANSISTORS, COLOR TV AND SERVICING 

Coyne's great 7- volume set gives you all the answers to servicing problems -quickly! For basic "know -how" that's easy to understand, you'll find everything you want in Vol- umes 1 to 5 on over 5000 practical facts and data. Every step from fundamentals to installing, servicing and trouble- shooting all types of radio and TV sets. So up -to -date it covers COLOR TV, UHF and the latest on TRANSISTORS. 
All this plus Volume 6 -NEW Coyne TECHNICAL DIC- TIONARY with over 4000 definitions of the latest terms, symbols and abbreviations in radio -TV, electronics and electricity. 
EXTRA! 900 -PAGE TELEVISION CYCLOPEDIA INCLUDED 
And then, for speedy on- the -job use, you get volume 7- the famocs Coyne TELEVISION CYCLOPEDIA. It answers today's television problems on servicing, alignment, installa- tion, etc. In easy -to -find ABC order, cross- indexed. Use this 7- volume TV -RADIO LIBRARY FREE for 7 days; get the valuable Servicing Book ABSOLUTELY FREE! 

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days 
free trial. We'll include book of 150 TV -Radio Patterns and Dia- 
grams. If you keep the set, pay $2 in 7 days and $2 per month 
until $24.50 plus pr,stage is paid. (Cash price, only $22.95.1 Or 
you can return the I brary at our expense in 7 days and owe noth- 
ing. YOU BE THE J-JIDGE. Either way, the book of TV -Radio Pat- 
terns Is yours FREE to keep! Offer 1s limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 

Educational Book Publishing Division 

COYNE 
ELECTRICAL SCHOOL 

500 S. Paulino SI., Dept Ima (Imago 12, III 

Publiehing 
Dept. 66 -PE 5 00 S. Paulina St., Chicago 12, Iii. 

YYEESS! Send 7- VPecume "Applied Practical Radio- Television" for 7 days ur offer. Yaciude TV -Radio Patterns & Diagram Book FREE. 
Name Age 
Address 
City Zone State 
Where Employed...... 

Check here if ycu want library sent C.O.D. You pay postman 
$22.95 plus C.O.D. postage on delivery. 7 -day money -back guarantee. 
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Amateurs! Manufacturers! Hams! Distributors! EVERYONE BUYS TUBE MART 
TUBES! write for new free transmitter ... Special Purpose ... Receiving Tube List! 

LOWEST TUBE PRICES 
Take your pick! 
Any Assortment! 

TUBES 

41c. 

ALL TUBES UNCONDITIONALLY GUARANTEED FOR I YEAR 
PRETESTED TUBES INDIVIDUALLY BOXED 

6ÁC7 6BK5 6SK7GT 
6BK7 65L7GT 

6SN7GT 
65Q7 
6557 
618 
6ÚB 
6V3 
6V6GT 
6W4GT 
6W6GT 
8X4 
6X5GT 
6Y6G 
7C5 
7G6 
7E7 
7F7 
7F8 

OZ4 
1B3GT 6AG5 
1H5GT 6AG7 
ILCS 6AF4 
1LN:i 6AK5 
1NSGT 6AL5 
IQ5GT 6AQ5 
155 6555 
1S4 6AT6 
ISS 6AU6 
114 6AU5GT 
1T5GT 6AV5 
lU4 6AV6 
1115 6AX4GT 
1X2 6AT6 304 6AH4GT 354 6BA6 3V4 

6 SU4G BC5 
SV4G 6BE6 
SY3 6BG6G 65H7 

6817GT 
6606GT 
6007 
6BY5G 
68Z7 
6C4 
6C86 
6CD6G 
6F6 
6H6CT 
6J5GT 
6J6 
6K6GT 
616 
654 
658GT 
6547 

12AT7 12557 
12AU8 1978 
12AÚ7 19BG5G 12AV8 25BQ5GT 12AV7 25L6CT 12AX4GT 25Z5 125X7 25Z6CT 12BY7 3505 12646 3565 
128E6 35L6CT 12AZ7 35W4, 12BH7 35Y4 12BY7 
12SA7 352561 
12SG7 5055 
12SJ7GT SOBS 
12SK7 5005 
12517GT 50L6CT 

6464 6816 6517GT 7N7 125N7GT 117Z3 

BRAND NEW TV PICTURE TUBES 
RCA and DUMONT Licensed Partial Listing No dud required 
1OBP4 $10.95 15DP4 $16.95 165P4 $17.00 19AP4 $23.00 
121P4 12.95 160P4 18.50 17BP4 19.00 20CP4 24.00 
12QP4 13.95 16GP4 19.25 17GP4 21.00 21ALP4A 24.00 
14CP4 15.25 16KP4 17.00 17LP4 18.00 21EP4 24.00 

Picture Tubes Shipped F.O.B. Passaic, N. J. Via Railway Express 

TUBE MART 
The Lok pet Bldg. Passaic, N. J. 

DISCOUNT 

HOUSE 

Quantity Buyers! 

100 Tubes - - $38.00 

FREE POSTAGE on all pre- 
paid continental U. S. A. 
orders. 25c handling charge 
on all orders under $5.00. 
25% Deposit on all C.O.D.'s. 
Subject to prior sale. 

PRescott 3-0330 

June, 1956 29 



Learn at Home 
in your spare time 

to Fix Electric 
Appliances 

Better Pay -More Opportunities 
Get into a field where there is important work and oppor- 
tunity for the trained man. Millions of electric appliances 
are sold every year. Every wired home now has an average 
of 8. Many of them need service and repair. Owners pay 
well to have them fixed quickly, properly. This is your 
opportunity for a better job, your own part time or full 
time business. NRI can give you the training you need, at 
home, in your spare time. 

A Way to Extra Money 
Soon after starting you will be able to earn extra cash 
fixing toasters, clocks, fans, vacuum cleaners, etc., for 
neighbors and friends. Keep your job while learning and 
earning. Put spare time to work for you. Work in your 
basement, garage, spare room. You'll be amazed how easily, 

shows youuhow.Even sbefore you finish training 
dollars. NRI 

spare 
time earnings may pay for the course and equipment. 

NRI Sends Tester to Learn and Earn 
You need proper equipment to service today's automatic ap- 
pliances. With this course you get parts to build professional 
type, multi -use Appliance Tester. You learn to use it. Takes 
guess work out of servicing. Mail coupon for FREE book and 
Sample Lesson. See how easy It 
is to learn. Find out about NRI 
-a school that for more than 
40 years has been training men, 
through home study, for success, 
good pay jobs. Our reputation, 
record, experience back up this 
course. Write now to: Electric 
Appliance Training, NRI, Dept. 
D4F6, Washington 9, D. C. 

I NATIONAL RADIO INSTITUTE 
Dspt.D4F6, Washington 9, D. C. 
Send me Lesson and Book Free. No Salesman will call. 

IName. Age_ 

I Address. 

I City Zone. State 
LAPPROVED MEMBER NATIONAL HOME STUDY COUNCIL J 
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writer has been assigned this project, while one of 
our Contributing Editors is working up several 
designs for converters. Keep watching -it's com- 
ing around the corner! 

Oabt Oabt Oabt 
Tuning down to the low end of the broadcast 

band on my portable. I found someone sending 
"OABT OABT OABT" over and over in Morse 
code. Could anyone enlighten me as to what this 
station was doing? I last heard it on March 30th 
from about 7:30 until 8:15. 

S. SWERLING 
Chelsea, Mass. 

Any volunteers? 

HI -FI- Speakers, Enclosures, etc. 
The bargain speaker idea described by Jack 

Coriell (December, 1955) really works! I've built 
three of these setups. How about some more dope 
on mounting more than one speaker in the cab- 
inet? 

DON VAN METRE 
Ventura, Calif. 

Just finished making the bargain speaker ar- 
rangement described by Coriell in your December 
issue. The results were nothing short of amazing. 
I never saw or heard a 5 -tube superhet issue such 
sounds. Even with the volume very low, I heard 
every bass note. 

HAROLD R. PLUE 
Hamilton, Ont. 

I built the $2 speaker baffle in your November, 
1955, issue. I used two scrapped Celotex bulletin 
boards; and since Army barracks have studs on 
the interior, I added two pieces for sides. The en- 
closure can be placed just about anywhere and 
sure does a fine job. 

ROBERT J. FEWKES 
Aberdeen, Md. 

I became interested in electronics about the 
same time that you began publishing POP'tronics. 
I especially enjoy the hi -fi antics of Carl Kohler. 
Will you people see about a construction article on 
a good hi -fi AM tuner? 

BROOKS ROGERS 
Amarillo, Texas 

The $2 speaker baffle with an 8" Electro -Voice 
speaker gives results as good as I have heard from 
speakers in the most expensive wooden cabinets. 
I'm sold. I see no reason for a fancy enclosure. 

ROY POULSEN 
Kingston, R. I. 

Our hi -fi audience seems to be growing by leaps 
and bounds. Look to POP'tronics for the latest 
dope on new components and money -saving ideas. 

Fumalux Lighter Data 
In response to the question posed by Mr. 

Mochar (April, 1956, page 12), I have found that 
the lighter is marketed in the United States under 
the name "Magna Lux." It uses a single lead -acid 
battery cell at 2 volts. It can be recharged if the 
sealed case is punctured to permit the hydrogen to 
escape. I also used this small puncture to add 
water with a hypodermic needle. The charger 
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Men with mechanical skills: 
measure yourself against 
this yardstick 

Mechanics Creed 
Upon my honor I swear that I shall hold in sacred 

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

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

I realize the grave responsibility which is mine as a 
certified mechanic, to exercise my judgment on the air- 
worthiness of aircraft and equipment. I, therefore, 
pledge unyielding adherence to these precepts for the ad- 
vancement of aviation and for the dignity of my vocation. 

his challenging creed has made the U. S. Air 
Force the finest technical service in the world. 
f you are a man who feels a deep sense of 
atisfaction from the knowledge of a job well 
one, the U. S. Air Force offers you a reward - 
ng and exciting life. Skills you acquire in the 
it Force will help you choose and succeed in 
our future career. 

YOU GO PLACES FASTER ON THE 

ALL VOLUNTEER TEAM 

THE U. S. AIR FORCE 
June, 1956 

Paste Coupon on Postcard 
1 

and mail to M- 45 -PE2 

Airman Recruiting Information Branch 
Box 2202 
Wright- Patterson AFB, Ohio 
Please send more information on my 
opportunities for enlisting in the U. S. 
Air Force. I am between the ages of 17- 
34 and reside in U. S. A. or possessions. 

Name.. 

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

LCity 
............. ......._......,..............._ Zone.......... State...__.._.. J 
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HERSHEL SPECIALS 

All New MYSTERY ETRONIC PARTS 

Werth Yí0.00 It's tho surprise 
of Your life! 30 

pounds of BRAND 
NEW usab 1e 

GOVT. s rplus. 
The ideal gift for 

hams, etc. 

i Our Pris 

k $395 
skie w 

1 

i/1/1. "1. \1 ! 7o.nr 

TYPE A 41/4" Die. 
.rre a- 106130MC- 

BUTTERFLY 

CONDENSERS 

YOUR CHOICE 

$495 
These units make 
the finest tuners 
for Ultra -high 
frequency trans- 
mitters, receivers, 
frequency meters, 
and oscillators. 

RELAYS 
3VDC 11 -OHMS D.P.D.T. 
3A. CONTACTS .$1.29 

6VDC 24-OHMS D.P.S.T. 
8A. CONTACTS.. $1.95 
110VAC 15A. CON- 
TACTS S.P.S.T. . .$1.75 

TELEPHONE TYPE 7500 - 
OHMS S.P.D.T. 2A. 
CONTACTS .. $2.49 

TYPE B 43/4" Din. 
fief 11-135413 MC 

TYPE D 
fW /í' 
Dia. 

TTIF D- 300.1000 MC. 
Chp let nolD.'. 

OIL CONDENSER 

$165 
2 MFD. 3000 
VDC. Pyranol 
Oil W /Mount 
Ina Brackets. 

1.-1 Mde. 3000 VDC. 
New removed from 
equi0. 41/4 "041/4 "x 2'/:" 

PHOTO ELECTRIC CELL 

GE Pyranol Oil 
CONDENSER 

12 MFD. 330 / 
RRe.noved0 from 954 

CE Vscuum 
equip. NEW. e/ 

954cen used in 

Sound Pro- RCA Pro-- v RCA Output 
¡actor. Also useful r Transformer or opening garage 
Soot and Alarm P. P. 25 
Systems. P. ohms 

ouut pou t SEC. 
ohms 

BOO 
15 

to 
1'5,!001 is to 
3,000 cy. Pat. 

ALL -PURPOSE FIL. 
TRANSFORMER 

PEl. l n v. 
e 

F : r 
60 syc set. r 
e.... 1.A . Hi Gain Dynamic Mike Kit 
s' C Uses UT a eke 
ÿ Y 

iw Transformer 
Western 

O ...1.42 
n. ...1.A W tern E111- 

fo, Mike. Ideal 
Ning 

Mobile 
CAP, 495 Recording 89bile Equip. 

BRAND NEW -50 OB 80 to 7500 
CPS. Diagram Furnished. 

SWING CHOKE sees 
211.7H 27H 550 Ma. 
Thorearson T48003. 
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AUDIO CHOKE 
608.1MÁ.4,500 ohms. 

15,000 tuns 0144 wire. 
Sim 11 /'s %'s'I.'. 
dual tir radio cintrol, 

95° planes, boats, etc. 9 

ALLIGATOR CLIP 
P ie re ing try. with 
Spade lug. 

cord 
Idea y1BZ5c 

test clip. TL137. 

100 ASSORTED 
CRYSTALS 

FT -243 FT -241A FT -1718 
Type Holders FREQ. 
RANGE 2015 KC to 38.1 
MC. 

$50.00 
Value 

$795 
HOTTEST BUY IN 

THE U.S.A. 

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

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

ER5Jikauico. 

TYIes8-9400 

5249 GRAND RIVER Detroit 8, Michigan 

can be a simple selenium rectifier working from 
the 6 -volt side of a filament transformer. Charge 
it at 90 ma. and 2.2 volts until the current drops 
to 10 ma. 

ARTHUR L. HEILING 
Port Lavaca, Texas 

"Proximity Detector" Works 
The "Proximity Detector" by Paul Harvey 

(April, 1956) was terrific. For a long time I've 
been looking for a device of this type. It's ex- 
tremely sensitive. I built the simpler version and 
it works very well. 

ROGER R. MURRAY 
Los Altos, Calif. 

Thermistor Fire Alarm 
i was quite surprised that you would recom- 

mend a fire alarm system that operates from the 
a.c. power lines. This leads to a false sense of 
security, as in many homes fires start in the power 
lines and the fuses immediately blow. 

BURT GASTEN 
Madison, Wis. 

Good point, Burt, but we feel that batteries 
would be even worse. It is far simpler to let bat- 
teries run down and not replace them. All in all, 
the a.c. line -operated device is safer, although Mr. 
Pollack is working on a modification which may 
provide a foolproof solution to this problem. 

Tachometer Completed 
I recently completed building the portable tach- 

ometer described in the May, 1955, issue. I want 
to thank you and your staff for making the dia- 
gram so clear and easy to follow. This was my 
first attempt at any electrical work and I'm 
pleased with the results. So far it has checked out 
perfectly. 

R. W. LORTHRIDGE 
Chicago, Ill. 

Tape Correspondence Clubs 
I own a tape recorder and in the past few 

months have become deeply interested in tape cor- 
respondence. Are there any other readers of 
POP'tronics interested? 

HOWIE FISHER 
Syracuse, N. Y. 

Yes, Howie, there are, and a feature article is 
scheduled for an early issue on gust this fascinating 
hobby. We will publish addresses of all the lead- 
ing tape correspondence clubs at that time. 

( . í 
i, .:1x (4'4.11 

i%" .. v -q; 
Signal Tracing on a Low Budget (March, 
1956, page 56). In the wiring diagram, re- 
move the jumper between pins 2 and 3 of 
the magic eye tube V3. The connections 
from pin 2 to the B+ line (at R7) should 
be removed and a line substituted from pin 
4 to R7. The pictorial diagram does not in- 
clude the jumper, but does show the B+ 
line improperly connected. 4 - 
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I PRINTED CIRCUITRY J 

At no in in price, the "Etlu -Kit 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
unique servicing instrument that can de- 
feet 

many 
Radio and troubles. This 

l y new technique of radio con- 
struction is now becoming popular in 
commercial radio and TV sets. 

A Prnted Circuit 
s 

special insu- 
lated chassis on which has been depos- 
ited a conducting 

a 
g material, which takes 

the pce of wiring. The various parts 
are merely plugged in and soldered to 
terminals. 

f 

16 RADIO 
_`iIITS AT HOME v New Deluxe 1956 1995 

IYE RADIO "EDURIT" 

a.. 
IRON, HIGH 

CIRCUIT 
TO0. 

des 
IRON HIGH 

RACER, CODE 
TED 
ECTOR 

only w. 

No a.ewi.aq. of ear. Necessary 
No Additional Parts Needed 

Excellent Background for H 

No Knowledge of Radio Necessary 
No Additional Parts Needed 

Excellent Background for TV 

THE "EDU -KIT" OFFERS YOU 
it s designed to strain Radio 

PRACTICAL 
Electronics Technicians, making 

methods of home training. You will learn radio theory, construe- s 
Build radios, using regular schematics; how to wire and solder In rw to service and trouble -shoot radios. You will ork ith the metal chassis as well as the latest development of Printed Clr- 

basic principles of radio. You will construct, study and work with ..rs and oscillators, detectors, rectifiers, test equipment. You will learn 
.e, using the Progressive Code Oscillator. You will learn and practice d g Progressive Signal Tracer, the Progressive Signal Injector. Ave Dynamic Radio & Electronics Tester and the accompanying instructional 

urll receive training for the Novice, Technician and General Classes of F.C.C. Radio .ar Licenses. You 
Signal Injector circuits, 

iildard 
learn how to 

Transmitter, 
themd You 

sill 
receive an .,cellent background for Television. operate will re 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the roduct of many years of teaching and engineering experience. The "Edu -Kit" will you with basic education in Electronics and Radio, worth many times the complete price of 519.95. The Signal Tracer alone Is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter- 
ested in Radio & Electronics because you want an interesting hobby, a well ying 
business or lob with a future you ill find 
the a "Etlu -Kit' worth-while investment 

Here is an excerpt rom a letter that received from Loren DePriest, 1496 4th St., Mansfield, Ohio: "I have spent many pleasant 
nt 

hours in 
cs 

constructing the dim 
( scree your book, and have leaned a great deal from them. Being as 
t am interested in Radio, I consider the money 
investment. I have learned tyumo more 

wise 
course by actually doing than 

from y 
I did from an expensive course." 

Many thousands of individuals of all ages and d back9 unds have su s /u:ly used the "Edu -Kit c in more than 79s 
ca efully hdesigned Tetep Eby step, 

has 
oc that 

you cannot make mistake. The "[du- Kit" allows you to teach your 
awn rate. No instructor is necessary. 

The ' The Edu -Kith is also used for courses 
of study, extra -curricular activities indus- 
trial personnel training and habilitation. 
The "Edu -Kit" ed 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). nd numerous adult. dio and young peoples' groups and 
clubs. The "Etlu -Nit" is also popular with 
servicemen and veterans throughout this country and abroad. 

Designed for universal use, the "Edu - Kit" operates on any voltage from 105 to 125 volts. AC and DC. For use in countries employing higher line voltage*. 
210-250 Volt AO /DC model is available. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu-Kit" is the foremost educational radio kit In the world, and is universally acceepted as the standard in tine field of electronics training. The "Edu - 

Kit uschematics, es erndeduc theory, practice trouble-shooting-all 
of 

' arn y 
Doing." Therefore you construct, 

gram designed to P n closely integrated pro- s provide an easily- learned thorough and interesting background in radio. You beg by examining the various radio parts of the "Edu- Kit." You then learn the function, theory and wiring of these parts. Ther, 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 more advanced radio, learn me advanced theory and techniques. Gradually, a progressive an 
s 

and at your own rate, you will find Yourself constructing ore advanced multi -tube radio circuit,, and doing work like a professional Radio Technician. 

THE "EDU -KIIT" IS COMPLETE 
You will receive all parts and Instrue- ttona necessary to build 18 different radio 

and electronics circuits, eaeh guaranteed 
Aerate. Our Kits contain tubes, tube 

dsockets, variable, electrolytic and paper ielectric condensers, resistors, ti strips, coils hardware, tubing punched metal chas- sis Instruction Manuals, eta. 
I n addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube sockets, hardware and instruc- 

t ons. You also receive a useful set of 

bols, a professional electric soldering ion, 
und a self -powered Dynamic Radio & Elec- tronics Tester. The 'Edu -Kit" also includes 
Code Instructions and the Progressive Code Oscillator, in addition to F.C.C-type Ques- tions and Answers for Radio Amateur License training. You ill also receive 
tesson, for servicing with the Progressive Signal Tracer ris and the Progressive Signal Iniector, a High Fidelity Guide and a 

Quia i Dons, eta,'[ receive ill parts, tools, in- 
s Everything is yours to keep. 

FREE EXTRAS 
SET OF TOOLS RADIO b 

ELECTRONICS TESTER ELECTRIC 
SOLDERING IRON TESTER IN- 
STRUCTION MANUAL HIGH FI- 
DELITY GUIDE QUIZZES TELE- 
VISION BO(,K MEMBERSH P IN 
RADIO -TV CLUB : CONSULTA- 

TION SERVICE 

June, 1956 

FREE 
Hi -Fi, Radio & TV 
Servicing Manuals 

on request 
(see coupon below) 

SERVICING LESSONS 
You will learn trouble -shooting and servicing in a progressive 

n 
nner. You will practice repairs on the sets that 

you construct. You will learn symptoms 
and causes of troubles in home, portable 
antl ar radios. You will learn how to 

unuse the the Signal Tracer, the 
ique Signal Injector and the dynamic 

Radio & Electronics Tester, While you are learning in this practical way you will 
be able to do many a repair job for your 

charge and neighbors, and harge fees which will far a eed the price of this "EduKit." Our Consultation Service will help you with any technical problems you may have. 
J. Se 

Conn., 
of 25 Poplar Pl., Water- 

bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. 

spend 
The "spiced t" paid for itself. I 

was ready to d 5240 for a Course, 
but I found your ad and sent for your Kit." 

FROM OUR MAIL BA 
Ben Valerie., P. 0. Box 21, Maggna. Utah: "The Edu -Kits are wonderful. Here 

I am sending you the questions and also 
the answers for them. I have been - 

Radio for the last seven years, but like to 
and with Radio Kits, d like to build 

Radio Testing Equipment. I every 
minute I worked with the different t kits; 
the Signal Tracer works fine. Also like 
to let you know that I feel proud of be- 
coming a member of your RadioTV 
Club. 

Robert L. Shull, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I woul 
drop you few lines to say that I re- 
ceived tl by Edu Kit, ntl 

a 
really amazed that such a bargain can be had at such 

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

estert that nome The 
Troubleshooting the 
the Kit is really swell, and o finds the 
trouble if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE -ORDER 
FROM AD- RECEIVE FREE BONUS RESISTOR KIT WORTH $5 

Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. 
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.'s. 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 521 D, Brooklyn II. N. Y. 

J 
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The features you want 
are now EASY TO OWN RmE 

30 
ECEIV 

AMATEUR NET 

*194 

Operator- Designed and Laboratory- Engineered for Amateur Communications 

This completely new receiver includes many deluxe features 
usually found only in higher priced models. It provides injection 
control of the beat frequency oscillator. Particularly 
useful for CW and SSB reception. 
Large, evenly graduated, illuminated dial covers all six amateur 
bands from 1.76 me to 29.8 me (160 thru 10 meters). Unique 
differential 75:1 or 1:1 ratio tuning control. Plates in tuning condenser 
are triple -spaced to reduce drift and microphonics. Selectivity 
control with four positions. IF curve is 2.8 kc wide without crystal 
filter, attenuation 60 db down at 7 kc above or below the desired 
frequency. Crystal filter has phasing control for variable rejection 
of unwanted adjacent signals. Excellent image rejection. High 
sensitivity of 2 microvolts for 10 db signal -to -noise ratio. 
Temperature- compensated. Drift is negligible after 20- minute 
warm -up. Extreme stability permits single sideband reception with 
or without adapter. ANL. Antenna trimmer permits peak 
adjustment. 4- position function switch. Two coaxial jacks for SSB 
adapter. 4 -ohm speaker terminals. Transmitter relay control. 

Controls include: Dual -speed tuning, AF gain, BFO pitch, BFO Injection, 
antenna trimmer, calibration adjust, band selector, RF gain on -off, func- 

tion.switch, 3- position receive -standby- transmit switch, 4- position crys- 
tal selectivity control, crystal phasing -rejector control, ANL. Size: 10 In. 

high, 161/2 in. wide, 10 in. deep. Finished In attractive instrument -gray. 

117 volts, 50-60 cycle AC. 

To own the 4300 means more QSO's! 

See your EV -RME distributor or write for Bulletin No. 240 -E66. 

High Selectivity and Rejectivity 
Precisely tunes the signals you want, 
even at high frequencies. Rejects 
unwanted signals and undesirable 
noise. 

Easy Tuning and Smooth Operation 
Unique two -speed control knob 
provides smoother, accurate tuning 
and scanning. 

Mechanical and Thermal Stability 
Highly stable components and 
construction prevent frequency 
shift or drift. 

Structural Rigidity and Strength 
Heavy steel chassis, cast aluminum 
panel and rugged steel cabinet assure 
stable, long -life service. 

MODEL 4301 
SIDEBAND 
DETECTOR - 
SELECTOR 

New RME 4301 provides easy -to -tune, 
stable SSB reception of both carrier 
present and carrier suppressed types. 
Plugs directly into the RME Model 4300 
receiver or easily connects between IF 

and audio stages in any other commu- 
nications receiver. Built -in power sup- 
ply. Size: 10 in. high, 81/2 in. wide 10 
in. deep. Net $75.00 

Model 4302- Matching Speaker in en- 
closure. Net $17.50 

.34 

E ( 
RADIO MFG. ENGINEERS, INC. 
DIVISION OF 

/} gke.r.'ov 3kc INC. 

(R) 

B U C H A N A N , M I C H I G A N 
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Photos by 
Equipment ('wararay=:iialay Radio, N. Y. 

By NORMAN EISENBERG 
Feature Editor 

Mild chaos prevails before assembling 
components into "system." The only real 
work, however, is mounting the record 
player. Instruction sheets make this 
easy and foolproof. Wiring is simple. 
Job takes a screwdriver and 30 minutes. 

For the non -technical and budget- minded: 

an easily assembled low -cost music system 

WITH PRICES on most consumer items 
steadily rising, and interest in hi -fi 

doing the same, there is -in many quarters 
-a mistaken notion that unless you're pre- 
pared to spend upwards of $250, you can't 
have hi -fi. Fortunately for the budget - 
minded, this is not so. To be sure -the 
more you spend, the better equipment you 
are likely to get. However, components 
are available for a complete radio -phono 
system costing less than many people 
spend on a phonograph alone. 

This is no theoretical pipe- dream. It's 

EDITOR'S NOTE: This story is presented in 
response to numerous requests for a hi -fi 
system that sounds good, costs little, and 
requires no technical skill to set up. The 
components comprise a possible sys- 
tem which will meet those demands. For 
many who have a hi -fi system, or aspire to 
costlier systems, the one described may have 
value too-as a "second" hi -fi system for a 
rumpus room, school or clubhouse, or dormi- 
tory room at college, etc. 

June, 1956 

something you can pick up and carry home 
from the audio shop. Each component has 
been studied by impartial experts. The 
system has been assembled, played, and 
tested. It works. 

Another thing: the components are fin- 
ished units, not kits. They require no real 
effort or technical skill to set up. For 
those who can do their own carpentry, or 
have the skill to build tuners, amplifiers, 
and speaker systems -kits are fine, and 
provide remarkable hi -fi values. But there 
are millions of music lovers who have 
neither the skill nor the inclination to get 
involved with soldering iron and schematic. 
What they want is a system that will en- 
able them to hear their favorite radio pro - 
grams-or listen to records -with good 
audio quality but a minimum of fuss and 
bother. Almost equally as many might like 
to hear their tapes- either home -recorded 
or commercially produced -played with a 
measure of fidelity not afforded by the 
low- priced "all -in -one" tape recorder. And 
some, perhaps, are fed up with the hash 

35 



Record player fits onto base by 
means of .three spring- mounted 
bolts. Screwdriver adjustment per- 
mits exact leveling for best opera- 
tion. Instructions enclosed with 
player explain clearly how to do 
this as well as how to affix the small 
belts that link the drive and idler 
wheels. Turntable fits readily onto 
center spindle. Plug -in cartridge 
head fits onto tone arm. Shielded 
cable feeds signal to amplifier. 

that the audio sections in their TV sets 
make of what is potentially top -rate FM 
sound. They might actually want to hear 
what their favorite singers or pianists real- 
ly sound like. The system described here 
is the ready -made, low -cost, no- trouble an- 
swer to all these demands. 

If you compare the performance of this 
system to that of a rig costing three to 
four times as much, you may hear the rea- 
son for the difference in price ... or may- 
be not, depending on your own hearing 
tastes. Not everyone has the kind of hear- 
ing that responds favorably to 20,000 cy- 
cles at 80 -db level. For people with less 
demanding ears, it would be nonsense to 
spend hundreds of dollars to capture such 
audio in the living room, where it might 
do little more than titillate one's pet 
spaniel. 

In any event, there is no doubt that the 
system will not capture the deepest bass 
and the highest treble. Also, its power 
capacity will be limited to normal listening 
level in a normal -sized room. At that, this 
system outperforms most of the radio - 
phono "combinations" of a few years back, 
and will equal -if not surpass -the per- 
formance of many current consoles that 
are now touted with blatant and, often, 
misleading claims. 

Total cost of the system is $140.00 -give 
or take a few -and the price includes the 
36 

Ordinary "lamp cord " -two 
lengths -may be used for connec- 
tion to speaker terminals. Other 
ends of these wires connect to 
proper output terminals on back 
of amplifier. This speaker calls for 
connection to 4 -ohm terminals, 
clearly labeled on amplifier. 

furniture -finished speaker enclosure. If you 
want the system for records only, without 
the FM tuner, drop $35. The components 
used are sold at most dealers, and speci- 
fications are available from the respec- 
tive manufacturers (listed in the table on 
page 38). 

Hi -Fi Standards Met. Cost was not the 
sole factor in selecting this system. The 
following standards also apply : 

1. The system, as a whole, must be ver- 
satile and flexible, with inputs for both 
radio tuner and high -quality phono. Com- 
ponents should be compatible with each 
other as well as with additional program 
sources that may be added later (AM tuner, 
TV sound, and tape playback). As some- 
one's "first hi -fi," this system might use a 
speaker whose performance is adequate 
but which can readily become part of a 
larger multiple speaker system if and when 
the owner decides on "speaker expansion." 

2. The record player must have provi- 
sions for shock -mounting, leveling, adjust- 
ing stylus pressure, and simple interchang- 
ing of cartridges. The turntable should run 
off a 4 -pole motor and be reasonably free 
of annoying rumble. The pickup must have 
high compliance and a frequency response 
from about 40 to 12,000 cycles; a "dual 
purpose" type is recommended (with two 
styli -one for microgroove and one for 78- 
rpm discs) as an economy measure. 

POPULAR ELECTRONICS 



 

Input and output jacks on both 
tuner and amplifier are clearly 
marked. Signal connections are 
made with standard phono plugs 
fitted to shielded cables. Am- 
plifier has "convenience a.c. out- 
let" on rear of chassis, for plug- 
ging in power line of one other 
component. It is a good idea to 
plug the tuner's power cord into 
this outlet, thus assuring that the 
tuner will be shut off when the am- 
plifier is turned off. The record 
player shuts off automatically at 
the end of a record, so no such 
precautions need be taken with it. 

3. To meet adequate standards of power 
ratings, the amplifier should have 10 -watts 
output. Circuit design features, such as 
negative feedback, should be used to assure 
a flat response up to at least 15,000 cycles, 
with distortion not more than 3% at full 
output. The amplifier should include a 
built -in preamplifier -equalizer for magnetic 
phono pickups. Multiple inputs should per- 
mit several program sources to remain 
permanently plugged in. Output terminals 
must accommodate speakers at impedance 
ratings of 4, 8, and 16 ohms. Front panel 
controls should provide for an input selec- 
tor and record equalizer, volume, treble, 
and bass controls. 

4. The tuner must have enough sensitiv- 
ity to receive local stations with a simple 
external antenna. Provisions for connecting 
such an antenna should be easy and acces- 

sible. Some kind of stabilizing feature 
should assure against drift. This need not 
be automatic frequency control (a.f.c.) but 
its effect should be similar. Since the am- 
plifier has its own audio controls, the only 
controls needed on the tuner are an off -on 
switch and a station selector. 

5. The speaker system's response must be 
wide in range and low in distortion to match 
the potentialities of the rest of the system 
-and still fall within the over -all price 
range. In this respect, it is only fair to 
point out that a better speaker system 
than the one listed here would probably 
make the system sound better. This, of 
course, can be said about most any audio 
system, regardless of cost. The one chosen 
is admittedly a compromise in terms of ex- 
treme frequencies. But it will sound clean 
and well -balanced over the vital part of 

SPEAKER 

117 V.A.C. 

4...) POWER CORD 

ANY TWIN LEAD 
AMPLIFIER 

POWER CORD 

FM TUNER 

V.A.C. 

TUNER'S POWER CORD 
PLUGGED INTO A.C. OUTLE1 

ON AMPLIFIER 

SHIELDED CABLE 

PHONO 

POWER CORD 

June, 1956 

Block diagram 
of the complete 
system shows cor- 
rect connections 
for all signal 
leads and power 
cords. Arrows 
represent direc- 
tion of signals 
from tuner and 
phono, into am- 
plifier, and then 
into the speaker. 
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Ccmponents for the 
"minimum $$$" hi -fi 
system, and suggest- 
ed alternates, are 
listed in this table. 
No alternates for the 
tuner and speaker 
could be found in the 
same price range. 

COMPONENT MAKE AND MODEL COST ALTERNATE CHOICE COST 

Record Player Garrard "Model T" $32.50 Collaro AC -3 554 $26.00 
(Garrard Sales Corp., 
Port Washington, N. Y.) 

(Rockbar Corp 
215 E. 37 St. 
N. Y. 16. N. Y.) 

Pickup G. E. RPX 050A 8.20 Recoton 500SS 9.70 
(General Electric Co. (Recoton Corp. 
Electronics Park 52.35 Barnett Ave. 
Syracuse. N. Y.) Long Island City 4. N. Y.) 

FM Tuner Granco T -160 35.00 
(Granco Products, Inc. 
36.07 20th Ave. 
Long Island City 5. N. Y.) 

Amplifier Bogen "Challenger" HHF -10 40.00 Grammes U-4 39.00 
(David Bogen Co.. Inc. (Precision Electronics, Inc. 
29 Ninth Ave. 9101 King Ave.. 
N. Y. 14. N. Y.) Franklin Park, III. 

Speaker System Lang BL 10 25.00 
(Lang & Taylor Inc. 
100 Feltcn St.. 
Waltham. Mass.) 

When cartridge has been installed in tone arm, 
use knurled knob at arm's other end to adjust for 
correct pickup pressure, as recommended by manu- 
facturer (in this case, 6 to 8 grams). To start a 

record, or cue it at any point, use the finger -lift 
provided on the shell to lift the arm and lower it 
gently to the record, as shown in the photo. 
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the audio spectrum. Another point: more 
speakers can be added later to create a 
multiple speaker system. 

There is also such a thing as using "too 
good" a speaker for a given array of com- 
ponents. For example, a $600 Klipschorn 
used in this system would probably repro- 
duce as much hum and noise as music 
in the low- frequency area. 

In any event, the speaker itself must be 
adequately baffled and physically separated 
from the housing used for the rest of the 
system. 

The System. So, we are compromising 
- but not beyond the limits of good judg- 
ment, or decent audio standards. Ours is 
not the fabulous "dream system" of the 
millionaire. But neither is it the complete 
nightmare of a system that could, perhaps, 
be assembled for "just a little less" money. 
We like to think of this rig as a down -to- 
earth hi -fi system, both in its ability to 
furnish entertainment in the home as well 
as in its cost to the consumer. The com- 
ponents, and their suitable alternates, are 
listed above. 

Prices shown are approximate net prices, 
based on prevailing averages at representa- 
tive dealers. Slight variations may be ex- 
pected, depending on where you live, and 
possibly too on how much of a "break" 
your particular dealer can give you for 
buying everything all at once. The listing 
does not include a base or mounting board 

(Continued on page 112) 

This layout of components shows how they may be 
placed on open bookshelves for proper installation 
without the need for expensive cabinetry. Units 
are spaced close enough fo each other for conven- 
ience, but far apart enough fo insure against mu- 
tual inductance hum, acoustic feedback, and over- 
heating. Speaker sounds best in corner position. 
Wiring is hidden behind back panel of bookcase. 
Hint: a piece of low -cost Masonite fitted to tha 
top shelf converts the shelf to a neat cabinet! 
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Typewriter 
with a 

Memory 

Phrases to be "memorized" by type- 
writer are stored in plugboard. Secre- 
tary can switch plugboard assemblies 
to change typewriter memory from 
business to Latin to medical phrases. 

IN YEARS to come a secre- 
tary reaching the phrase 

"in accordance with" in a 
letter she is typing may sim- 
ply press a foot pedal, strike 
the correct key, and the ma- 
chine will rapidly type the 
phrase by itself. An experi- 
mental electric typewriter 
with a "memory" of 42 
phrases has been in exist- 
ence for some time. 

When patents on the machine, which is 
called the "Wordwriter," were issued re- 
cently, the International Business Machines 
Corporation let the press take a look at it. 
Since the operator selects the phrases to 
be memorized, the machine makes every 
secretary a potential legal or medical 
stenographer, both scarce skills. The op- 
erator can set the machine to memorize 
those long Latin or scientific words and 
phrases she cannot spell. 

There are two main parts to the Word - 
writer. A standard electric typewriter 
modified with a solenoid attached to each 
key is one part. The memory apparatus 
fits inside the space occupied by the 
drawers in one side of a standard office 
desk. It consists of the plugboard memory, 
relays and crystal diodes, a voltage refer- 
ence tube, and a selenium rectifier. 
June, 1956 

INTERNATIONAL 
BUSINESS MACHINES CORPORATIO 

Mr. George Enwrlght Enwrlght Manufacturing 
Company Martinsville, 

Iowa 

Dear Mr. Enwrlght; 

In 
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The brochure titled, 'Letter Perfect' "The ibex 
the Executive Letter ", descrlDe a "1a 

a re cutive Electric Snpewriter which Ire 
features 

IBM' giving -- principle, exclualvel ' Beach c space it cbr7 °Le=' ohe 

width. 
. requires accò_in to its width, 

From a wide variety 
_yec1a11 Lype at lea, of s 

to ex thé u may choose the one beulte personality of at suited your compnn , If we can be of further not hesitate assistance contact us. lease 

Yours truly, 

M. W. 
aleaWilaon 9De 

N 

The typewriter portion can still be em- 
ployed in the usual way. In use, paper is 
slipped into the Wordwriter and the op- 
erator types away until she comes to a fre- 
quently used phrase, one that has been 
memorized by the machine. After depress- 
ing the foot pedal that connects the mem- 
ory to the typewriter, the typist strikes the 
key coded to the phrase. The memory ap- 
paratus then operates the Wordwriter at 
the rate of 150 words per minute, writing 
out the phrase and inserting a hyphen if 
a word breaks at the end of a line. 

The Wordwriter was initially developed 
five years ago by a group of scientists 
working under R. R. Seeber, Jr. A pioneer 
computer designer, Mr. Seeber constructed 
the Wordwriter as a side -line. He works 
at IBM's Watson Computing Labora- 

(Continued on page 106) 
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New Life 
for Citizens Band 

Cover Photo by Maynard Frank Wolfe 

Equipment Courtesy of Abercrombie d Fitch 

WOULD YOU be interested in a radio -tele- 
phone to call the wife, boy friends, or neigh- 

bor a couple of miles down the road? If so, a 
Citizens band radio transceiver may be just the 
answer. Various electronics manufacturers are 
becoming aware of this huge potential market 
and are striving to put personalized radio- trans- 
mitting equipment on the market. 

First salvo has been fired by the Vocaline 
Company of America, Old Saybrook, Conn. with 
the introduction of its model JRC -400 trans- 
ceiver. This combination receiver and trans- 
mitter operates in the Class B portion (around 
465 mc.) of the Citizens radio band. As illus- 
trated on this month's cover, the transceiver is 
self- contained and may be plugged into either 
the 117 -volt a.c. house wiring line or into the 
6 -volt d.c. system of some automobiles. Twelve - 
volt models are also being made available to the 
public by the manufacturer. 

A short antenna can be plugged directly into 
the transceiver, or the Vocaline company will 
supply a special ground plane antenna. Photos 
on this page show the transceiver being tested 
by the POP'tronics staff under license 2A1402. 

Field tests proved conclusively that 
even the very low power of the trans- 
ceiver could insure 100% reliable two - 
way communication in metropolitan 
areas for distances of 11 /2 miles. In 
favorable locations -where large build- 
ings did not confine or screen off the 
signal -the communication range was 
extended to 3 miles. Tests in open 
country showed that weak signals at 
distances of 6 miles were fully read- 
able without difficulty. 

The Class B portion of the Citizens 
radio band is reserved for use by pri- 
vate citizens for short -range personal 
radio communications. Equipment for 
the Citizens band (radio -telephone) 
must meet specifications set forth by 
the Federal Communications Commis- 
sion. To pass these specifications, the 
equipment must be examined and ap- 
proved by the FCC in its laboratories. 
Because of this cumbersome arrange- 
ment (although fully justified), the 
design of Citizens radio equipment has 
for a number of years taken a back 
seat. The ice has been broken by the 
Vocaline transceiver, which brings Citi- 
zens band communication facilities 
within the reach of everyone's pocket. 

After a manufacturer secures FCC 
approval, he may then produce identi- 
cal units on an assembly line basis. 
The purchaser simply fills in Form 505 
supplied with the transceiver, sends it 
to the FCC, and a station license is 
issued within a week or ten days. A 
license may be obtained by anyone 
over the age of 18. 

Look for more reports on Citizens 
band equipment in early issues of 
POP'tronics. 30 

The rooftop ground 
plane antenna used 
by the staff was held 
down by oversize suc- 
tion cups. The sloping 
wires are part of the 
u.h.f. ground plane 
matching network. 
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Ham -Built R/C Tricycle Runs on Six -Meter Signals 
BACK FROM A RIDE in which he did nothing the tricycle to go forward, turn left, turn 

but relax and enjoy the fun is five -year- right, back up, or honk its horn. The trans - 
old Mark Behrens of mitter, which oper- 
Sheboygan, Wiscon - ates on six meters, 

M" sin. The ride was has a range ,9N of up to 
given by Shirley Eg- two miles. It runs 
gert, who operated r calf °.,i about 10 watts input 
the control box for to the final stage. 
the homemade tricy- Power for both the 
de. The vehicle, and transmitter and con - 
its radio -control sys- `' trol equipment comes 
tern, were designed from a six -volt dyna- 
and built by Robert motor which is ener- 
Harkness, W9GZR. An - gized by an automo- 
electrical en gineer hile -type storage 
with the Briggs Strat - battery. The receiver 
ton Corp., Harkness is a six -tube superhet- 
exhibited his inge erodyne type. Other 
pious device at a "Do M1tiüaasskee Journal Photo equipment used in- 
It Yourself" show sponsored by the Mil- dudes a thyratron tube, elaborate relay 
waukee Journal, a Wisconsin daily. Three system, filter networks, a propulsion motor, 
controls, producing different tones, can be steering mechanism, and a two -stage roller 
used individually or in combination to get chain drive. The tricycle is made of wood. 

Unmanned Weather Station Radios Data from Mid -Ocean 
EARLY STORM WARNINGS as well as more ture, barometric pressure, wind speed, and 

reliable data on general weather conditions wind direction. Literally picking the air 
are foreseen as a result of a prototype ma- around it for data, the equipment then con - 
nine weather station developed by the Na- verts these impressions into three -letter 
tional Bureau of Standards. Built into a groups of code. Coded signals are trans - 
buoy that can be anchored at sea and left mitted on a pulse -modulated carrier fre- 
unattended for months, the device senses quency of about 6 mc. These signals can 
atmospheric changes, translates them into be received on standard communications 
electrical signals, and broadcasts reports to receivers. Each transmission lasts three 
authorities who may be located more than minutes and is preceded by a three -letter 
800 miles away. group identifying the station. 

Completely automatic, the station uses Made of aluminum and other non -mag- 
five sensing elements for gathering infor- netic alloys to avoid ill effects on the corn - 
mation on air temperature, water tempera- pass, the vessel carrying the rig is 20' long. 

Last -minute check is made be- 
fore the ocean -based weather sta- 
tion is put into use. Data is broad- 
cast automatically at regular inter- 
vals during the day. Equipment 
is turned on and off by electronic 
timers. Primary power comes from 
180 4FH dry cells connected in 
series -parallel to give 13.5 volts at 
15 amperes. A rotary converter 

changes the low- voltage d.c. to 
120 volts at 60 cycles to operate 
the power supply for the electron- 
ic components. Future models may 
employ a gasoline -powered gene- 
rator and storage battery. The de- 
vice is currently being used by the 
U.S. Navy Bureau of Aeronautics. 
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(A) Get a close look at 
the enemy. 

(B) Don't stick your neck 
out. 

BETWEEN THESE TWO 
motives lies the crucial 
conflict of a soldier on 
reconnaissance. On his 
mission, valor is no better 
than caution, for neither 
succeeds without the 
other. The closest view 
of the enemy is futile if 
he fails to report. 

The Army recently re- 
vealed a way to sidestep 
this dilemma. Enemy po- 
sitions are photographed 
by a pilotless aircraft 
small enough to be car- 
ried along by ground 
troops. Unlike conven- 
tional observation planes, this R/C aerial "photographer" is always under direct con- 
trol of the men who need the information it gathers. 

No landing strip is needed. The plane is jet -launched from a catapult. Then the 
ground operator guides the "drone" by radio control over the area to be surveyed. When 
the mission is completed, the drone is returned to the launching site, the engine 
stops, and a parachute lowers the plane gently to the ground. The exposed films 
are ready for immediate processing. 

The drone has a wing span of 12 feet, can fly 228 miles per hour and climb at the rate 
of 3060 feet per minute. After the jet- assisted launching, it is propeller- driven by a 
gasoline motor. The camera can take either still photos or motion pictures from the air. 
Its photographic range is variable between a few hundred feet and several miles. 

This new technique provides tactical commanders with aerial surveillance photographs 
in less than an hour's time. The officers can then deploy their troops on the basis of 
this up -to -date information. All personnel is saved for tactical missions. No lives are 
risked in reconnaissance. 30 

R/` Drone Spots Troop Movements 

Catapulted aloft by compressed air, this transportable pilotless 
photo reconnaissance plane buzzes off at better than 200 mph. 
Photo above shows camera being mounted in nose of plane directly 
behind motor. Technician near tail is checking R/C receiver. 

New P. A. System Eliminates Double Hearing 
ALL OF US have at times been annoyed 

by "double talk" in a large hall or in a 
church where public address systems are 
used for amplifying sound. Since electricity 
travels much faster than sound in air, the 
voice from the nearest loudspeaker reaches 

us sooner than the actual voice from the 
speaker's rostrum or the pulpit. 

Cologne Cathedral, one of the world's 
largest churches, now has a sound system 
that slows up the passage of the signal 
from one speaker to the next. As a result, 

the real sound and the am- 
plified sound from any of 
the many speakers arrive 
at the listeners' ears si- 
multaneously. This gives 
the impression that there 
are no loudspeakers at all, 
and all the sound seems to 
be coming directly from 
the pulpit. The illusion is 
enhanced by styling the 
loudspeakers (at the right 
of the photo) to blend into 
the cathedral's Gothic nave 
(at left). The circle marks 
the inobtrusive location of 
one of these speakers. 
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By ROBERT B. COOPER, Jr. 

DX TV Reception Makes New Hobby 

WOULD YOU be astounded to turn on 
your TV receiver and see a program 

from a station half -way across the conti- 
nent? Probably not, because present -day 
TV relays provide daily entertainment in 
this fashion. But what would you think if 
you discovered that there were no relays 
involved -the program was really coming 
from that station hundreds of miles away. 

Many viewers outside the metropolitan 
New York and Los Angeles areas have 
been treated to this thrilling experience. 
Distant (DX) television reception is now 
an accepted fact. No longer do viewers 
call the repairman and complain. They sit 
back and enjoy one of nature's most un- 
usual freaks -TV reception where TV re- 

Two TI stations logged from Fresno, Calif. 
WJBK, Channel 2, Detroit, Mich., 2145 miles 
to the eas-, was received by means of sporadic 
E skip. K.LD, Channel 4, Dallas, Texas, 1350 

miles soutieast, was seen on 26 days in 1955. 

Seen only during unusual 
lower atmosphere weather 
conditions, KHSL, Channel 
12, Chico, Calif., which is 

265 miles to the north of 
Fresno, can be logged 75% 
of the time in the summer 

Sporadic E skip loggings 
reported per month (right) 
from January through De- 

cember, 1955, show fre- 
quency of DX TV reception. 
Such reception usually lasts 

from about five minutes to 
several hours (AIPA data). 
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Meteoric effects on long -range TV reception 
are being studied at Stanford University with 
the assistance of this huge TV -type antenna. 

ception is not supposed to be possible. 
Engineers and scientists are alarmed 

over the increase in DX TV reception. The 
chart on the preceding page may give you 
some idea of how frequently TV stations 
are seen hundreds and thousands of miles 
from their so- called "service areas." 

Standardization of TV equipment in 
North and South America has permitted 
viewers to see stations outside of their 
own continent. Scientists at the National 
Bureau of Standards and the Federal 
Communications Commission have pre- 
dicted that sunspots will again affect TV 
reception. Increasing numbers of sun- 
spots has been found to mean increased 
DX TV beyond 2000 miles from the trans- 
mitter. 

Methods of Reception. All DX TV re- 
ception is usually accomplished by one of 
three means. During the late spring and 
summer months, the ionosphere contains 
clouds of high ionization called sporadic 
E skip. This provides fairly frequent re- 
ception of the low -band channels (2 76) 
from stations 500 to 1500 miles away from 
the receiver. Such reception is of good 
quality, lasting from five minutes to sev- 
eral hours. Variations of sporadic E skip 
have provided reception from stations as 
far away as 6600 miles. Distances of 2000 
miles are not uncommon in summer. 

The late spring and early fall usually 
finds a peak in DX reception via the lower 
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atmosphere (up to 30,000 feet in altitude). 
Unlike sporadic E skip, where the wave is 
reflected from a thin cloud of electrons in 
the ionosphere high above the earth, this 
form of DX TV follows the curvature of 
the earth. It is due to the distribution of 
large masses of hot, humid and cool, dry 
air throughout the continent. TV viewers 
near lakes and oceans are generally the 
first to notice this "extended service area" 
DX. Weather effects on DX TV are no- 
ticed on all channels. The v.h.f. channels 
(2 -13) are frequently extended to 300 or 
400 miles, while the u.h.f. channels (14 -84) 
may go as far as 250 -300 miles. 

Recently, TV DX'ers have observed 
"bursts" of reception over distances of 200 
to 1000 miles. Scientists now think these 
bursts are due to meteors. Considerable 
research is taking place in an effort to 
track down the true cause of this peculiar 
effect. TV pictures in these bursts are gen- 
erally good, but last from 2 to 15 seconds 
-often too short for positive identification. 

Individual Results. No article on DX 
TV reception would be complete without a 
resume of some results of the individual 
DX'ers. One of the foremost is Robert 
Seybold of Dunkirk, New York. Bob's loca- 
tion provides him with an over -water path 
towards the midwest. He is able to see up- 
wards of 35 stations every day at distances 
up to 350 miles on v.h.f. channels and 150 
miles on u.h.f. channels. Bob has seen 270 
stations in 44 states! 

Another powerful DX'er is Bedford 
Brown of Hot Springs, Arkansas, who 
boasts of having seen 234 stations in 40 
states. Bedford has seen 76 stations in a 
single day. His log includes visual identifi- 
cation of stations in Brazil, Argentina, and 
Venezuela. 

Dick Lowry of Temple, Texas, has been 
DX'ing seriously for just over a year. His 
TV screen has been illuminated by 179 sta- 
tions in 39 states. Also included are many 
stations on the high band (Channels 7 -13) 
including Channel 9, XEQ, Mexico City, 
over 900 miles distant. 

Ed Sparks of Odessa, Texas, also has 
seen a total of well over 150 stations. Ed's 
best DX haul included Channels 7, 9, and 
11 from Cuba, across the Gulf of Mexico. 

The author has seen 128 stations in nine 
countries. I think I hold the world's record 
for distance on both Channels 2 and 4, 
having logged Channel 2 from Rio de Ja- 
neiro, Brazil, in 1954, and Channel 4, Bos- 
ton, WBZ, on June 5, 1955. 

DX TV Club. Readers interested in 
learning more about DX TV may write to 
me at 4832 North Fruit Ave., Fresno, Calif. 
I will be pleased to tell you about a club 
which has been formed to collect DX TV 
reports for scientific purposes. 
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"MISSILE MASTER" 
ASUPER -BRAIN for controlling America's super -weapons, the 

"Missile Master" is the country's first electronic system de- 
signed specifically for coordinating the use of NIKE antiaircraft 
missile batteries and other advanced Army weapons as they be- 
come available. 

Built by Martin, the system can be used independently, or in 
conjunction with units of the recently announced Air Force 
semiautomatic ground environment area defense system (SAGE). 
Reliable and versatile, the Missile Master is the first integrated 
system for tying together all elements of antiaircraft missile de- 
fense -from target detection to target destruction. It consists 
primarily of an automatic data communications network and 
automatic data processing and display equipment. 

The system locates and identifies aircraft, displays this data 
on giant -size screens, and sends instructions to the firing line. 
What's more, Missile Master operators observe what the weapons 
and men on the firing line are doing -and can correct errors, di- 
rect concentrated fire on a particular target, and prevent friendly 
aircraft from being hit by our own weapons. 

The Missile Master relies heavily on intricate and ingenious 
electronic circuits to handle information and solve complex prob- 
lems almost instantaneously. Combined with the judgment of 
trained operators, a single installation can weld a number of 
widely scattered guided missile batteries into a formidable de- 
fense force. Each system 
is housed in a two -story 
building. Nerve -center is 
the operations room 
where Army personnel at 
radar -type display con- 
soles have a view of the 
over -all air situation for 
a given area. 

Target information 
passes into a tracking sys- 
tem and is displayed on 
the consoles. Targets are 
selected and assigned to 
missile commanders for 
firing action. A special 
operator, known as the 
"friendly protector," as- 
sures that friendly tar- 
gets are not fired upon. 

Efficient use of each 
firing battery is assured 
by a target assignment 
system which avoids du- 
plicating firing commands. Another part Each operator has his own 

of the system makes sure that any data display console. These men 

received by SAGE corresponds to the posi- are using photoelectric 

tion of the targets as actua_ly seen on the light suns placed 
local radar. If SAGE data are not avail- a g a n s the radar 

able, the tracking operators can spot their screen; to record 
and enter target 

own targets. data into the elec- 
The Missile Master was built by the tronic hacking sys- 

Martin Company, Baltimore, aided by Air- tern. Screen shows 
borne Instruments Laboratory of Mineola "picture" of large 
N. Y., and the American Machine & Foun- area or close-up 
dry Company of N. Y. -a- view, as desired. 
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Baked Baffle Claimed 
Better than Wood 

MAYBE 
closu 

Entire "Vibranon" enclosure consists of two mar- 
ble -like slabs fitted into corner. Front slab with 
speaker cutout anchors to wall with V- shaped wire 
shown' below. Triangle top rests on rod. Speaker 
bolts down easily on countersunk screw threads. 

this girl's pose means that the speaker en- 
re supporting her stance sets a new fashion 

for hi -fi. Actually, the "Vibranon" goes 
farther than just fashion, being a serious 
and significantly new approach to an old 
audio problem. The first commercially 
available hi -fi loudspeaker baffle made of a 
totally non -resonant material, it resembles 
marble and is molded and baked. 

The advantage over wood is that the new 
material simply cannot vibrate along with 
the speaker cone and thereby add false 
coloration to the tone of the speaker. Of 
course, heavily braced, thick wood panels 
won't vibrate either. But such sturdy wood 
construction is usually expensive. "Vibra- 
non" claims equal or better results at 
much lower cost. 

Design of the baffle is simplicity itself. 
It consists of only two slabs that fit in 
any corner. The two walls and the floor 
form the remaining sides of the baffle. Felt - 
lined edges assure airtight fit. 

The baffle works on the bass reflex prin- 
ciple. Lows emerge from two openings at 
the bottom. Response reaches down to 35 
cps. The absence of parallel surfaces pre- 
vents formation of standing waves, which 
keeps the baffle from booming. 

Absolute rigidity of the marble -like ma- 
terial helps the speaker handle heavy tran- 
sients, such as drum beats, without ran- 
dom vibration. With such help from the 
baffle, even inexpensive speakers sound 
amazingly clean. 

The "Vibranon's" inventor, Mr. Mayeri, 
lived until recently in the isolated high- 
lands of Persia, where modern science is 
still unknown. He became fascinated with 
electronics after coming to America a few 
years ago. 

The enclosure, made by Techart Mfg. Co. 
of Brooklyn, sells for about $60 -at Har- 
vey Radio Co., 103 West 43rd St., and 
Durant Sound Co., 88 West 55th St., New 
York, N. Y. (plus freight). 

Scholarships for Electronics Students 
WITH THE GREAT shortage of engineers in 

the electronics industry, more engineers 
must be trained to take care of the grow- 
ing demands. The West Coast Electronics 
Manufacturers Association is tackling the 
problem in a practical dollar- and -cents 
way by sponsoring college scholarships 
leading to degrees in mechanical or elec- 
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trical engineering. Degrees in physics are 
also sponsored. 

During the current school term, twenty - 
five students are attending fifteen West 
Coast schools with financial aid from this 
fund. The scholarships are awarded to 
freshmen and sophomores picked by the 
deans of the engineering departments. 
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Econ 

Vacun 
voltm 

By RICHARD GRAHAM 

Half -price v.t.v.m. uses 

new approach in simple 

design to achieve good 

accuracy and stability 

MOW UT WORKS 
Basically, the circuit is a bridge in which each 

half of the 12AU7 forms one arm of the bridge. 
Potentiometer R4 forms the other two arms. Alter- 
nating voltage from the transformer is applied to two 
corners of the bridge formed by the junction of the 
two 12AU7 plates and R4. With no voltage input to 
the 12AU7 grids, the bridge is balanced by means of 

R4. Any positive voltage input to the grid (pin 2) 
of the 12AU7 will make that triode draw more cur- 
rent. This increased current causes the cathode 
voltage of that half of the 12AU7 to rise. Since the 

meter is across the two cathodes, a current will be 

read which is proportionate to the voltage placed on 

the grid. 
The fundamental range of the meter is approxi- 

mately 4.5 volts. This is the range over which read- 
ings will be linear. The 2.7- megohm resistor (RI) in 

the probe serves to multiply all ranges of the meter 
from multiples of six on the input to multiples of 4.5 

(approx.) on the 12AU7 grid. Exact voltage calibra- 
tion is accomplished by the voltage -adjust potentiom- 
eter, R2. 

Since the fundamental range of the v.t.v.m. is ap- 

proximately 4.5 volts, a 4.5 -volt battery must be used 
for the ohmmeter section. The principle of the ohm- 

meter section of the v.t.v.m. is quite simple. The 
meter will read full scale regardless of the resist- 
ance in series with the 4.5 -volt battery placed between 
grid and ground. However, if the grid is shunted by 

any resistance, the meter reading will fall by the 
amount of the voltage division between the resistor 
in series with the battery and the resistor shunting 
the grid. 
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T HERE really isn't any need to expound 
the usefulness and versatility of the 

vacuum -tube voltmeter -it is one of the 
basic items of test equipment in setting up 
any shop, ham station, or laboratory. But 
the v.t.v.m. described here can be built for 
less than half the cost of the popular kits 
available today- assuming all new parts 
are used in construction. 

Such economy is not accomplished at the 
sacrifice of performance but rather by 
keeping a sharp eye on all the electrical 
and constructional details. This v.t.v.m. 
has an input impedance of 12.7 megohms 
on all ranges. It has three d.c. voltmeter 
ranges of 0 -6, 60, and 600 volts full scale. 
There are also three ohmmeter ranges, 
making measurements of 10 ohms to 10 
megohms quite feasible. 

The "Economy" v.t.v.m. utilizes a 0 -1 
milliampere meter which may be pur- 
chased for approximately $3.50. (Any 0 -1 

ma. meter may be used -the determining 
factor is mainly one of price.) The meter 
is of the moving -vane type and has an in- 
ternal resistance of about 1000 ohms. If a 
moving -coil type of meter is used, a 910 - 
ohm, 1/2 -watt resistor should be placed in 
series with the meter when it is employed 
in the v.t.v m. 
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Pictorial wiring diagram shows how various components are connected. Note 
particularly the wiring around switch 53 and shielded lead attached to R14. 

Layout and construction details can be 
seen in the photographs. The v.t.v.m. is 
housed in an aluminum case which meas- 
ures 7 "x5 "x3 ". 

A big item in the economy of construc- 
tion is the use of 5 %, resistors for the 
voltage divider and ohmmeter multipliers. 
It will be noted that some of the resistors 
in the voltage divider ohmmeter multiplier 
are in parallel--to achieve the exact cal- 
culated value. For example, one of the 
values called for was 900,000 ohms. Since 
48 

this is not an RETMA standard value, two 
1.8- megohm resistors -which are standard 
-were placed in parallel (see R5 and R6, 
R7 and RS). 

The d.c. volt test lead should be a 
shielded cable. A three -foot length of 
single- conductor microphone cable is ideal 
for this purpose. The common test lead and 
the ohms test lead are made of standard 
rubber -covered test lead wire. 

No jacks were used for the test leads 
since there is never any need to disconnect 
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Parts list and wiring dia- 
gram of the "Economy" test 
instrument. Note absence of I50Nfd 

rectifier which is found un- 

necessary in this circuit, 

CI 

Ç3 

LI fd. 

VOLTS 

OHMS 

53 

+ B, 

- 

131 -4.5 -volt "C" battery (or 3 penlite cells in 
series) 

CI, C2 -50 -pfd., 25 -volt electrolytic capacitor 
C3- .01 -µfd., 600 -volt ceramic capacitor 
M1- 0.1 -ma. Shurite meter or equivalent (see 

text) 
RI, R14- 2.7- megohm, 1/2-watt, 10% resistor 
112, R3 -1000 -ohm potentiometer 
R4 -5000 -ohm potentiometer 
R5, R6- 18- megohm, 1/2 -watt, 5% resistor 
R7, R8- 1.8- megohm, 1/2 -watt, 5% resistor 
R9- 100,000 -ohm, 1/2 -watt, 5% resistor 
R10- 100,000 -ohm, 1/2 -watt, 5% resistor 
1311, R12- 1800 -ohm, 1/2 -watt, 5% resistor 
R13 -100 -ohm, 1 /2-watt, 5% resistor 
SI- S.p.s.t. toggle switch 
S2- D.p.d.t. toggle switch 
S3- 3 -pos., 2 -pole rotary switch 
TI -Power transformer, 125 volts at 15 ma., 

and 6.3 volts, at 0.6 amp. (Stancor PS8415) 
Vl -12AU7 tube 

+C2 
TNfd. 

R5 R6 

MEG. MEG. 

RI4 

2.7 MEG. 

D.C. VOLTS 
TEST LEAD 

R7 COMMON 
1.8 1..8 GROUND 

MEG. MEG. 

R9 IOOK 

RIO RII I.BK 

100K 
I.BK 

R13 = IOOn OHMS 
TEST LEAD 

them. In fact, the general practice of using 
jacks at these points only leads to more 
difficulties such as poor contact, loosening 
up, etc. 

The most painstaking operation in con- 
structing the v.t.v.m. is making the meter 
scale. First, disassemble the meter by 
bending the four ears up on the back of 
the meter. Next, carefully remove the 
scale. Lay the scale on a piece of paper 
and fasten it temporarily in place with 
Scotch tape. Now, divide the scale into six 
equal parts -since the meter scales are to 
be multiples of six instead of ten. Use the 
meter readings listed in Table 1. 

Transfer the scale calibration to a new 
scale which can be drawn on a white file 
card. Make an arc corresponding to the 
original meter scale arc. Draw lines to the 
seven division points; this will divide the 
scale into six equal parts. Now subdivide 
each of the six divisions into five equal 
subdivisions; these correspond to 0.2, 0.4, 
0.6, and 0.8. 

The next step is to draw in the ohm- 
meter scale. You can do it by referring to 
Table 2. Draw another arc for the ohm- 
meter scale just above the voltmeter scale. 
From the data in Table 2, a line is drawn 
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Table I 

O- I NEW VOLTS 
MILLIAMMETER SCALE 

READING CALIBRATION 

0 
.166 
.33 
.50 
.66 
.83 

1.0 

0 

2 
3 
4 
5 
6 

Table Il 

NEW 
VOLTMETER 

SCALE 
READING 

VOLTS 

.546 
1.0 
I.385 
1.715 
2.00 
2.25 
2.47 
2.66 
2.84 
3.00 
3.60 
4.00 
4.50 
5.00 
5.46 
5.72 
5.89 
5.94 
6.00 

NEW 
OHMMETER 

SCALE 
CALIBRATION 

OHMS 

2 
3 
4 
5 
6 
7 
8 
9 
10 
15 
20 
30 
50 

100 
200 
500 
1000 

INFINITY 
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Inside -the -case view of the v.t.v.m. shows actual lo- 
cation of the major components used by the author. 

on the new scale through the center point 
and the voltage scale reading indicated. 
Both arc and calibration points and letter- 
ing for both scales can be inked in with 
India ink and the pencil guide lines erased. 
The scale can then be cut to size. Use 
paper 'rubber cement over the original 
meter scale to hold it in place. 

After the unit is constructed, the only 
calibration necessary is for the d.c. voltage. 
The 4.5 -volt battery can be used as a con- 
venient source of known voltage. Tem- 
porarily remove the battery from the cir- 
cuit. Set the meter to the 6 -volt position. 
Set R4 so that the meter reads zero. Con- 
nect the voltage test probe to the positive 
end of the 4.5 -volt battery, and connect 
the common lead to the negative end of 
the battery. Adjust R2 inside the v.t.v.m. 
so that the meter will read 4.5 volts. This 
automatically calibrates all the voltmeter 
ranges. The battery can now be reinstalled 
in the v.t.v.m. 

The ohmmeter is calibrated in use by 
adjusting R3 on the front panel for full 
scale when the function selector switch is 
in the ohms position. _- 

Variable Power Supply for Experimenters 
EVERY now and then a friend drops by 

with a small gadget he wants tested. 
In each case I have to use different plate 
voltages. It was quite a problem until I 
constructed a unit which will supply a 
variable d.c. potential from 50 to 350 volts 
and a filament supply of 6.3 volts a.c. 

TI 

06.3 V. 

S3 

8+ 

8- 

SI 

5 V.A.C. 

0 O 0 
b 

6.3 
VA C. 

D.C. 

5Y3 -G 

V2 

RI /\ 
rna IOOn 

4111- 

S2 MI 

Wiring diagram of power supply and parts list. 

Potentiometer R3 sets the d.c. output to 
any selected value. The 6.3 -volt winding 
supplies filaments of the 6V6 and any other 
tube that requires it. Although the power 
supply is conventional, the metering cir- 
cuit is' a time saver for those who don't 
like the idea of installing a meter or drag- 
ging out the voltmeter each time the plate 
voltage is changed. 

I used a 0 -5 d.c. voltmeter purchased 
for $1.95 in a surplus store. With a d.p.d.t. 
toggle switch, d.c. voltages and milliamps 
can be read with a flick of the switch. Re- 
sistors R1 and R2 are values needed with 
this meter, but any d.c. meter will work 
by changing R1 to read milliamperes and 
R2 to read d.c. voltages. 

Any transformer and rectifier tube that 
is available will do; or local radio shops 
have old radios for $1.00 and up that con- 
tain all parts except the meter. Use your 
voltmeter and a milliamp meter to check 
the unit before you rely on meter read - 
ings.-G. W. Pellerin, Jr. 30 

Cl, C2 -10 -pfd., 450 -volt elec. capacitor 
CH1- 110 -ma. filter choke 
RI- 100 -ohm, 1/2-watt resistor 
R2 -50,000 -ohm, 1/2 -watt resistor 
113- 250,000 -ohm potentiometer 
SI, 53- S.p.s.t. toggle switch 
S2- D.p.d.t toggle switch 
T I-350-0-350 power transformer 
Vl -5Y3 -G tribe 
V2- 6V6 -GT tube 
METER -0 -5 d.c. volts 
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England Sets Up TV Training Center 
LAST YEAR, commercial TV sudden- 

ly threw some spice in Britain's 
bland television diet. For the first time 
in the history of broadcasting in Eng- 
land, the government- sponsored pro- 
grams of the British Broadcasting Cor- 
poration (B.B.C.) were rivaled by a 
newly licensed commercial TV network. 

Since England had been among the 
earliest TV pioneers, sending out regu- 
lar program schedules almost ten years 
before TV took over America, all the 
technical problems had been pretty well 
ironed out. The snag was in personnel. 
When the new commercial TV company 
more than doubled TV activity in Eng- 
land, there just weren't enough people 
who knew how to put a show on the air. 

The answer to this problem has lit- 
erally taken on concrete shape. The 
brand -new Marconi Television Centre 
now rises in downtown London, training 
a whole new generation of camera men, 
sound technicians, maintenance crews. 

This TV school includes a fully 
equipped studio with a 2000 square -foot 
stage, the latest type cameras, video 
monitors and audio mixing consoles. 
There are also complete facilities for 
filmed TV programs, including film 
editing and sound dubbing machines. 
Even a remote pickup truck is available 
in training for on- the -spot coverage. TV 
producing firms wishing to train their 
own staffs in studio operation can rent 
both faculty and facilities of the Mar- 
coni Centre. 

With the new Centre as its hub, TV 
studio work is a lively newcomer to 
the ancient and established trades of 
Britain. No doubt this first generation 
of young technicians will start for their 
new trade the tradition of workmanlike 
competence characteristic of British 
craftsmen. 
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Sound crew (fop) learns to trail action on set 
with mike boom. Director points at low- hanging 
mike to warn against lowering the boom into 
the camera's field of vision. Cueing actors 
on different sets (center), the director coordi- 
nates switch -over with girl at control console, 
who selects one of four cameras from monitor 
screens over control room window (bottom). 

Intricate cancers innards (left) are unraveled 
by teacher for benefit of maintenance students. 

The show must an on; trained troubleshooters 
and standby egiuiiarnent make sure that it does. 
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LAFAYETTE RADIO 

100 Sixth Ave. 

New York 13, N. Y. 

HARMAN-KARDON, INC. 

520 Main St. 

Westbury, Long Island, 

N. Y. 

QUAM- NICHOLS CO. 

Marquette Rd. & 

Prairie Ave. 

Chicago 37, III. 

GARRARD SALES CORP. 

Port Washington, N. Y. 

HERMAN HOSMER 

SCOTT, INC. 

385 Putnam Ave. 

Cambridge 39, Mass. 

UNIVERSITY LOUD- 

SPEAKERS, INC. 

Desk PA -8 

80 So. Kensico Ave. 

White Plains, N. Y. 
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Turntable and tone arm of profes- 
sional quality at reasonable cost are 
available as complete assembly or as 
separate components. Turntable (PK- 
100, net $49.50) uses 4 -pole shaded 
motor, features variable adjustment at 
three speeds (331/3 -, 45 -, and 78 -rpm). 
Wow is less than 0.2 %, flutter less than 
0.05 %. Arm is viscous- damped (PK -90, 
$19.50 net), accepts all cartridges, will 
handle discs up to 16" in diameter. If 
dropped, arm cannot damage records. 

AM -FM tuner features new "FM Rum- 
ble Filter," a 10 -kc. AM whistle filter, 
and a cathode -follower output. Full 
Armstrong circuit (limiter- discrimina- 
tor) is used. The "Rondo," (Model 
T -120) is only 33/8" high. Net price of 
$95.00 includes metal cage. 

Low-cost 12" woofer handles 10 
watts of power, has frequency response 
of 40 to 5000 cps ± 5 db, with resonant 
point at 60 cps (Model 12AIOL, $16.00 
net). Fifteen -inch version handles same 
power but bass response extends to 30 
cps, with resonance at 45 cps (Model 
I5AIOL, net price $21.00). Either woof- 
er may be used with company's Model 
3AI5T or 5AI51 tweeter, or with any 
other tweeter of similar quality, to make 
a 2 -way speaker system. 

Record changer intermixes 12 " -, 10 " -, 
and 7 "- diameter records and plays at 
standard three speeds. The "Renown" 
(Model RC -121) is Garrard's newest 
unit; it can be used as a manual player 
or fully automatic changer. Arm ac- 
cepts any standard pickup. Four -pole 
motor is shaded and shock -mounted. 
Turntable is covered with rubber mat 
to minimize rumble pickup. Net price, 
$42.50 (less cartridge, 45 -rpm spindle 
adapter, and mounting base). 

Amplifier (Model 99 -B) has power 
output of 22 watts, plus complete audio 
"front end." Control facilities include 
record preamp -equalizer, tape playback 
control, and all switching needed for 
hi -fi system. Response is 20 to 30,000 
cps. Net, $99.95. 

Bass reflex speaker enclosure with 
rear horn -loading can be built from kit 
containing pre -cut panels. Enclosure 
may be used in any position in room, 
can house any type -or combination of 
-speaker units from single -cone speak- 
er to separate 3 -way system. Model 
KEN -12 (shown in photo) is for 12" re- 
producers, sells for $39.75. Model 
KEN -I5 houses 15" units, nets for 
$49.75. Both kits, known as "KwiKits," 
use 3/4" birch plywood. 
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Two Are Better Than One 

Coaxial speakers and separate two -way systems 

are examined in the first part of a new series `i 
By H. H. FANTEL 

Associate Editor 

HANKS to recent advances in audio pro - 
1 gram sources, many home music systems 
have outgrown the single -unit, wide -range 
speakers on which most audio fans first cut 
their hi -fi teeth. Today's records, tapes, and 
FM broadcasts furnish signals of such 
range and quality that only a multiple 
speaker system can do them full justice. 

Just to set things straight at the outset, a 
"multiple speaker system" does not mean 
simply adding extension speakers to an ex- 
isting speaker setup. It does mean using 
separate reproducers to handle different 
frequency ranges. A two -way speaker sys- 
tem divides the audio range into lows and 
highs for a woofer and tweeter, respec- 
tively. A further refinement is to divide the 
sound into lows, mid -range, and highs for a 
three -way system -woofer, squawker, and 
tweeter. 

How does this division help? An orches- 
tra uses separate instruments to produce 
different frequency ranges. To reproduce 
the orchestra's full tonal range, a multiple 
speaker system imitates the original divi- 
sion of labor between the musical instru- 
ments. For instance, the three -way speaker 
system corresponds roughly to such instru- 
ment groupings as violin, cello, and bass 
viol -or, flute, clarinet, and bassoon. The 
idea is the same in each case : each instru- 
ment within the group can best handle a 
specific frequency band. You can't get pip- 
ing piccolo notes from a bass tuba, and you 
can't squeeze deep growls from a flute! 

Specialized Speakers. The optimum 
range of any speaker lies in the region 
near its natural resonance. Response grows 
June, 1956 

weaker at outlying frequencies. Beyond cer- 
tain limits, the speaker becomes mute. A 
single -unit speaker necessarily suffers from 
having to do two jobs at once -from having 
to stretch its response both ways from a 
single resonant point. Such a speaker may 
strike a good musical balance, but only 
at the sacrifice of extreme highs and lows. 

No such compromise limits the perform- 
ance of multiple speaker systems. Free 
from the over -all responsibility of the 
single -unit speaker, tweeters and woofers 
can be designed to specialize in treble and 
bass. Their widely spaced resonant points 
enable them to reach the extreme frequen- 
cies at both ends of the audio band. 

Pushing out the frequency limits is only 
half the story. Since each speaker in a 
multiple system operates only within the 
relatively narrow band best suited to its 
design, it can cover this band with less 
effort and more uniform efficiency. The 
result is flatter and smoother response 
throughout. 

IM Distortion. Contributing to listening 
pleasure perhaps even more than added 
range is the reduction of intermodulation 
(IM) distortion. This type of distortion 
often occurs in single -unit speakers where 
treble and bass are sounded simultaneously 
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Different versions of the "dual cone" principle with mechanical 
crossover. Lower left, Altec Lansing "Biflex." Upper left, Electro- 
Voice "Radas." Center, University "Diffusicone." Right, Stephens 
"Co- Spiral." These speakers use a single voice coil; cones are 
treated so that inner section reproduces highs, outer part lows. 

from the same speaker cone. The treble 
then becomes modulated by the bass in 
much the same way that an r.f. carrier is 
modulated by the a.f. signal in a radio 
transmitter. The resulting sidebands clash 
against the music in subtle dissonance. 
Since its level is usually low, IM distortion 
may be hard to detect at first hearing. Yet, 
after long listening, it causes nervous strain 
-one of the chief factors in "listener fa- 
tigue." Multiple systems simply sidestep 
this IM problem by physically separating 
treble from bass. 

Dual Cone Speakers. A two -way sys- 
tem consists of a woofer and a tweeter 
with a frequency divider or "crossover" to 
separate treble from bass and feed each to 
its appropriate speaker. The simplest -and 
generally cheapest- approach to two -way 
performance is the "dual cone" type of 
speaker. This type incorporates some, but 

Graph shows response of two -way speaker sys- 
tem using woofer and tweeter. Compatibility of the 
two reproducers is vital to the mid -range. Overlap- 
ping is desirable, prevents audio gap in the response. 

0 
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not all, aspects of the two -way principle. 
The dual cone speaker uses a single mag- 

net and voice coil to drive two cones of 
different resonances. A light, stiff inner 
cone acts as tweeter while a larger, heavier 
outer cone handles bass. In some models, 
the two cones form concentric rings. A 
strip of soft material, known as a "mechan- 
ical crossover," lies between the two cones. 
It transmits the heavy bass thrusts but 
absorbs the rapid treble vibrations, thus 
providing an elementary sort of frequency 
separation between the two cones. 

Speakers of this kind (e.g., the University 
"Diffusicone," the Electro -Voice "Radax," 
Permoflux, Stephens "Co- Spiral," Altec 
Lansing "Biflex," etc.) offer excellent value 
in the $40 -$50 class. They represent an 
economical compromise between a single - 
cone unit and the full two -way system 
which uses separate treble and bass drivers 
and an electrical crossover network. 

Coaxial Speakers. The coaxial speaker 
is a complete two -way system with inde- 
pendently driven woofer and tweeter. The 
tweeter, either horn or cone type, nes- 
tles inside the woofer. Coaxials therefore 
take up less space than separate woofer and 
tweeter components and require only a 
single cutout for mounting. Hidden within 
the housing, or enclosed in a separate box, 
are the coils and capacitors of a full LC 
crossover network. This electrical network 
separates bass and treble more accurately 
and effectively than the previously de- 
scribed mechanical crossover, enabling co- 
axial speakers to rival the performance of 
separate component systems. Among coax - 
ials, the margin of quality largely remains 
with models featuring full LC crossover. 

Three -Way Speakers. Some manu- 
facturers, notably Electro- Voice, Univer- 
sity, and Jensen, carry the coaxial principle 
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a step further and produce "triaxial" speak- 
ers. These are neatly tucked- together three - 
way systems. The Jensen Model G -610 is the 
only speaker in this group that uses com- 
pletely independent drivers for all three 
speaker elements. Others use a common 
driver with mechanical crossover for bass 
and mid -range, and a separate driver with 
electrical crossover for the tweeter. 

Crossover Networks. Also called "di- 
viding networks," these circuits divide the 
total frequency range into treble and bass 
channels. The network must keep bass out 
of the tweeter lest the heavy bass ampli- 
tudes damage the tweeter assembly and 
produce harsh sounds as well. Conversely, 
treble must be kept out of the woofer where 
it might cause IM distortion or simply burn 
up as heat because the heavy woofer cone 
cannot keep pace with rapid treble vibra- 
tions. 

A complete crossover network, therefore, 
combines low -pass (inductive) and high - 
pass (capacitive) filters. A simple capacitor 
in series with the tweeter, sometimes found 
in low -cost installations, is somewhat effec- 
tive but is not a true LC network. As a 
high -pass filter, it will help channel most 
of the highs to the tweeter and keep bass 
out of it. But it is -at best -a short cut; 
there is no inductance provided to inter- 
cept treble that might reach the woofer. 
The door is thus left open to whatever IM 
distortion may occur within the woofer 
range. 

Separate Speaker Components. In 
their quest for the best, audio designers 
find limitless leeway in devising speaker 
systems consisting entirely of separate 
components. Freed from the restrictions of 
the coaxial frame, designers of speaker 
systems may use oversize parts to achieve 
greater power capacity and improved per- 
formance. Adding a "squawker" for the 

Woofer specializes in 
bass and forms "bot- 
tom" half of two -way 
speaker system. This 
12" University woofer 
has response from 40 
to about 6000 cycles. 
Provisions are built in 
for frequency cutoffs 
at 700, 2000, or 5000 
cycles. Other woofers 
are available in 8" 
and 15" sizes. 

mid -range, and a "super- tweeter" for ex- 
treme highs results in a three -way or four - 
way system. The advantages of such a sys- 
tem lie in further reduction of IM distor- 
tion. The greater the number of speakers, 
the narrower the band to be covered by any 
single speaker. Hence, there is less chance 
for intermodulation within that band. Of 
course, these refinements are realized fully 
only when the rest of the hi -fi system (am- 
plifier, tuner, and pickup) equals the qual- 
ity of the speaker system. Such elaborate 
systems also involve more elaborate -and 
carefully designed -crossover networks as 
well as larger housings. 

In a two -way system, the physical 
separation of the woofer and tweeter also 
precludes the possibility of acoustical inter- 
ference between treble and bass, which 
sometimes besets coaxials - where the 
tweeter may lie directly in the path of 
low- frequency notes. The separate two -way 
system is ideally suited for the use of 
folded horn enclosures. The woofer may 
be located at the horn's apex, deep within 
the enclosure, while the tweeter is front - 
mounted for direct treble radiation. 

Ready -made, factory -assembled multiple 

Basic tweeter types are illustrated by examples below. Left, the Electro -Voice T -35 
horn tweeter which relics on diffraction principle to spread highs. Center, Aliec Lan- 
sing's 300 -A; this horn tweeter uses multicellular construction to fan out highs. Right, 
Lorenz LP -65; in this cone tweeter, highs are spread from stiff, shallow, plastic diaphragm. 
Choice of a cone or horn tweeter is largely a matter of personal listening taste. 
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speaker systems come in a variety of en- 
closures -from shelf -sized two -way "mini- 
atures" with 8" woofers (suitable for small 
apartments) to four -way giants capable of 
filling the largest room with massive sound 
of astonishing realism. The price range is 
nearly as wide as the frequency range - 
from about $55 to several hundreds of 
dollars. There are good bargains at the 
bottom -and you still get your money's 
worth at the top. 

Home Assembly. Perhaps the main 
attraction of separate speaker components 
is for the audio fan who assembles his own 
system. Liberty to try out different combi- 
nations of woofers and tweeters makes sep- 
arate speaker components the natural 
choice for the hi -fi experimenter. One 
could, for example, compare various horn 
and cone tweeters to pick the type and 
model best suited to his own room acoustics. 
The separate -and independently mounted 
-tweeter (or tweeters) may be pointed at 
any desired angle. Remarkable realism 
often results from turning the tweeter 
away from the listener to let the highs 
reflect from corners or bounce off the ceil- 
ing. The sound then becomes diffuse and 
non -directional, and the listener feels pleas- 
antly "surrounded" by the music. Separate 
tweeter level controls (included in most 
large systems) balance the proportion of 
highs and lows for any listening situation. 

"Growing" a Speaker System. Flexi- 
bility in combining different woofer and 
tweeter components is also a money- saver. 
Audio fans who start with a single "wide - 
range" speaker can convert to a multiple 
speaker system without losing their original 
investment. After adding a new tweeter and 
crossover network, the old wide -range 
speaker may serve as a woofer. Later, if a 
larger woofer is desired, the original 
speaker still remains useful as a fine mid- 
range "squawker." In this way, the speaker 
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system grows up gradually, keeping pace 
with the listener's own tastes and his lim- 
itations of budget. 

Recognizing this interest on the part of 
many audio fans, some manufacturers have 
worked out such gradual "speaker expan- 
sion" programs in kit form. Speakers are 
bought and added one at a time until a 
complete three- or four -way system is as- 
sembled, thus distributing the load not only 
electronically but financially as well. These 
factory- planned expansion systems also 
assure the customer that all speakers 
and their crossover networks will be cor- 
rectly matched. 

Picking Your Own Components. The 
most adventurous among radle tans insist 
on experimenting more freely, combining 
different makes and types of speaker com- 
ponents for what they hope will be a unique 
and personal achievement. Therein, for 
many serious hobbyists, lies much of the 
excitement and reward of hi -fi. 

Once he is on his own, there is no sure 
way of foolproofing the efforts of an audio- 
phile. Yet, the following hints might avert 
costly blunders: 

1. Woofer, tweeter (and mid -range unit, 
if any) must be "compatible" in terms of 
crossover frequency. Between them, the en- 
tire audio range must be covered continu- 
ously. If woofer response falls off below the 
frequency where the tweeter takes over, 
the resulting response gap plays havoc 
with the middle, imparting a strangely dis- 
embodied feeling to the sound. For smooth 
transition, a certain amount of overlap 
between speakers is desirable, as long as 
the woofer and tweeter are so positioned 
that no phase cancellation occurs in the 
overlap band. 

Compatibility and non -compatibility are 
illustrated in the graph on page 54. If 
an already -present single -unit speaker is to 
be expanded into a two -way system by the 

POPULAR ELECTRONICS 


