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FREE CATALOG 
OF GEIGER AND SCINTILLATION 

COUNTERS FOR URANIUM PROSPECTING 

PRICES START AS LOW AS $21.95! 
When prospecting for uranium, your chances of making a 
"strike" can be no better than the equipment you use. When 
you're in the field, you must depend on your instruments, so 
it pays to get the best! Shown here is but a small sample of 
the huge assortment of sensitive, high -quality Geiger and 
Scintillation Counters made by EL- TRONICS. Send now for 
FREE catalog which shows and describes the complete EL- 
TRONICS line of precision instruments for locating uranium. 
You're sure to find the most dependable equipment to fit your 
own particular needs at the price you can afford. 

a.>. 
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EL- rig R.ONICS 
Alr 

HAS BEEN FAMOUS FOR OVER 20 YEARS! 
Top engineering know -how has made 
EL- TRONICS a leader in the nucleonic 
field for over 20 years. You are guaran- 
teed the world's most rugged, highest - 
quality and durable Geiger and Scintil- 
lation Counters available. For FREE 
illustrated catalog, just mail the coupon 
with your name and address today. Or 
order any counter shown here on our guar- 
antee of satisfaction or money back. 

MAIL COUPON FOR 

FREE CATALOG 
URANIUM PROSPECTORS SUPPLY CO., Dept. PE -8 
1420 Walnut St., Philadelphia 23, Pa. 

Please send me ABSOLUTELY FREE 
your catalog of sensitive, precision -made 

EL- TRONICS Geiger and Scintillation counters. 
I enclose $ (check or money - 
order). Please send me Geiger or Scintil- 

lation Counter Model as illustrated in 
your ad. If I am not completely satisfied, I 
may return the instrument within 10 days for 
full refund. 

Name 
(Please print) 

Address 

City Zone. .State 

GEIGER 

COUNTER 

PR -SA 

$995 

SCINTILLATION 

COUNTER 

PR -31 

$49995 

GEIGER 

COUNTER 

PR -4 

$4995 

URANIUM PROSPECTORS 

SUPPLY COMPANY 
A Division of National Merchandising Corp. 

1420 Walnut St., Philadelphia 23, Pa. 

GEIGER 

COUNTER 

PR-7 

$20000 
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You Build THIS 
TRANSMITTER 
with Parts I Send <f h 

I WILL TRAIN YOU FOR 

YOUR FCC ].N 

EARN COIVIVIUFICATIONS 
Practicin at Home in S are Time 

Use parts I send for Actual Experience 
My Training Leads to Jobs Like These 

BROADCASTING: Chief Tech- 
nician, Chief Operator, Power 
Monitor, Remote Control Oper- 
ator. SHIP AND HARBOR 
RADIO: Chief Operator, Radio - 
telephone Operator. GOVERN- 
MENT RADIO: Operator in 
Army, Navy, Coast Guard, For- 
estry Service Dispatcher. POLICE 
RADIO: Transmitter Operator, 
Service Technician. AVIATION 
RADIO: Plane Radio Operator, 
Airport Transmitter Operator. 
TELEVISION: Pickup Operator, 
Voice Transmitter Operator, TV 
Technician. 

I TRAINED THESE MEN AT HOME 
"1 have progressed very 
rapidly. My present po- 
sirion is Television 
Studio Supervisor with 
k ED D Television, 

IL. \\ ichita. -Elmer Fre- 
y aldt, 3026 Stadium. 

t. \1 ichita, Kansas. 
"A former employee 
recommended National 
Radio Institute training 
to me. Now employed 
as transmitter operator 
in Harrisburg. " -Albert 
Herr, New Cumber - 

land, Pa. 
?. "Am with WCOC. 

Happy with my job. 
NRI course can't be 
beat. Passed exam for 

," 1st class Radio-phone 
license with no trouble." 
-Jesse W. Parker, 
Meridian, Miss. 

"1 std not know a thing 
:bout Radio before I 

cnro1led for your train - 
alp. Now I have a job 

Studio Engineer at 
I tadio Station KM MJ." 
- -Bill Delzell,. Central 
Cicy, Nebr. 

"My position with 
WNBT is vide- control 
engineer on the RCA 
color project. 1 owe a 
lot of my success to 
your testbooks."- 
'Warren Deem, Mal - 
verne, N. Y. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILLS 

I Also Have a Course in 

Radio TV SERVICING 

E 

If you prefer a career in 
Radie- Television Servicing, 
I'll train you at home for it. 
Course includes many Kits 
of pare. My book shows 
that many make $10, $15 a 
week EXTRA fixing sets 
while training. 

The Communication Course I offer 
you is backed by NRI's 40 year 
record of training men at home. 
My well- illustrated lessons give 
you the basic principles you must 
have to assure success. My skillfully de- 

veloped kits "bring to life" what you 
learn from my lessons, give you practical 
experience on circuits common to BOTH 
Radio and Television. You build the 
low -power Broadcasting Transmitter 
shown above (at left). You put this 
station "on the air," and conduct pro- 
cedures required of Broadcasting Station 
operators. My book shows other valuable 
equipment you build and keep. 

mitter Operators, Re- 
mote Control Oper- 
ators, Service and 
Maintenance Techni- 
cians, etc. Mail Cou- 
pon. Find out, without 
obligation, what I of- 
fer. NRI training can 
assure you more of 
the better things of 
life; can help you qual- 
ify for high pay and 
promotion when times 

J.e E. s Hlr 
a 

are good, enjoy great- NstiRIOl tadi. IasHnt 
er security when jobs 
are scarce. Progres- "" " "' "'' 
sive, ambitious men consider,RadioTele- 
vision an outstanding field for their life's 

work. My 64 -page book, "How to 3e a 

Television's Rapid Growth Success in Radio -Television," gives impor- 
tant facts about America's fast growing 

Making Good Jobs, Prosperity industry, shows what my graduates are 

Radio is bigger than ever with over 3000 
doing and earning. You see equipment you 
practice with at home. Also, you get actual 

Broadcasting Stations on the air making sample lesson, see how easy it is to learn 
good jobs for Chief Operators, Recording at home. I send both FREE. 
and Remote Control Operators, Power 

Monitors, Technicians, etc. Now there's Get Facts Now -Mail Coupon 
Television, too. About 200 TV Stations are You don't have to leave home or giveap 
on the air with many more being built, job to take NRI courses. Many of 
construction of hundreds of additional sta- my graduates make more than the total 
tions authorized, and new TV Station ap- cost of my training in a few weeks. Mail 
plications being filed every month. Think coupon now. J. E. SMITH, President, 

of the demand this is creating from coast National Radio Institute, Dept. 5HD4 

to coast for Pickup and Voice Trans- Washingtoi 9, D.C. OUR 40th YEAR. 

Mr. J. E. SMITH, President, Dept.5HD3 
National Radio Institute, Washington 9, D. C. 

Mail me 64 -page Book FREE. (No salesman will call. Plea,e 

write plainly.) 

Name_- 
AdJ 

Age 

City Zone_ State__. 

V T write In date 
G S of discharge 

/0n0.0 watet. NATION. Moat nwr CON11- 

POPULAR ELECTRONICS is pu'.dished monthly by Ziff -Davis Publishing Company. William B. Ziff. Chairman of the Board 19.10- 

1053), t 64 E. Lake St., Chicago 1. III. Entered as second class matter August 27, 1954 et the Post 'Jence. Chicago, Illinois. 

SUBSCRIPTION RATES: One year L.S. and possessions, and 
Cna 
Canada $3.00l 

Pan -American Union Countries $3.50: all otter foreign 
countries 
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GREAT OPPORTUNITY FIELDS 
Conditions are changing. Many "one operation" jobs that 
have paid well will not last. Don't be satisfied with a "no future" 
job. Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRICITY or 
TELEVISION -RADIO, fields thatoffera worldof opportunities. 

YOU can TRAIN in great CHICAGO SHOPS 
Train on real, full -size equipment at COYNE where 
thousands of successful men have trained for over 56 years 
-largest, oldest, best equipped school of Its kind- established 
in 1899. No advanced education or previous experience 
needed. TRAINING APPROVED FOR VETERANS. 

B. W. COOKE, President FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. PAULINA STREET, CHICAGO, Dept. C5 -71H 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

COYNE offers 
LOW COST 

s 
Training in 

E C 
T E ÉIf ot 

RAS Spare Time AT HOME 

The future is YOURS in TV -RADIO ! 

A fabulous field -good pay- fascinating work - 
a prosperous future! Good jobs, or independence 
in your own business! 

Coyne brings you the first truly fewer cog, MODERN-QUALITY Televi- 
sion Home Training; training designed to meet Coyne standards. Not an 
old Radio Course with Television "tacked on ". Here is MODERN TELE- 
VISION TRAINING including working knowledge of Radio. Includes 
UHF and COLOR TV. No Radio background or previous experience needed. 
Personal guidance by Coyne Staff. Practical Job 
Guides to show you how to do actual servicing 
jobs -make money early in course.With Coyne 
Television Home Training you pay only for 
your training, no costly "put together kits ". 

B. W. 000BE, Presldeet 

START NOW -PAY LATER- Financea Plan 
and Easy Monthly Payment Plan. Also part - 
time employment help for students. 

Get FREE Book 
Send coupon for 48 page 
illustrated book "Guide to 
Careers in Electricity and Tele- 
vision- Radio." No cost; no 
obligation; no salesman will 
call. Get vital facts now ! 

B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St.,Chicago 12, î11., Dept. C5.71H 

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 Television -Radio 

Name 

Address 

City State 

Coyne -the Institution behind this 
500 S. Pauline St., Dept. C5 -HT7, Chicago 12 training ... the largest,oldest,hest 
A TECHNICAL TRADE INSTITUTE OPERATED equipped residential school of its 

NOT FOR PROFIT kind. Established 1899. 

August, 1955 

SEND COUPON FOR FREE 
BOOK 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 

COYNE ELECTRICAL SCHOOL 

Television Home Training Div. 
500 S. Paulina St., Chicago 12, 
Dept. C5 -EIT7 
Send Free Book and details on Television 
Home Training. This does not obligate me and 
no salesman will call. 

COONS 
moo- 

Name 

Address 

City State 



BUILD YOUR OWN 

AMATEUR TRANSMITTER 
from this easy to assemble kit! 

Start your hobby off right 
with this professional CW 
transmitter kit. 50 Watts 
input on 80, 40, 20, 15 and 
11 -10 meters. Packs enough 
power for world -wide radio 
contacts with just a simple 
antenna. No antenna tuner 
needed -single knob band - 
switching- crystal controlled 
oscillator - powerful 807 
transmitting type output 
tube. Easy to build -safe 
to operate! Kit is furnished 
complete with built -in power 
supply, tubes, cabinet, wir- 
ing instructions and antenna 
suggestions. 
Cat. No. 240- 181 -1 -Viking 
"Adventurer" Kit, less crystal 
and key $54.95 

JOHNSON KEYS AND 
PRACTICE SETS 

STANDARD KEY -Heavy die 
cast base. Smooth adjustable 
bearings. Provision for plug- 
ging in semi -automatic keys. 
Contacts are 'Vs coin silver. A 
high quality key at a low cost. 
114 -310.. $2.60 Net Price 

PRACTICE KEY -an inexpen- 
sive practice key - perfect in 
design for the average begin- 
ner. All the metal ports are 
nickel plated except the base. 
Furnished with an adjustable 
key arm spring and smooth 
action bearings. Contacts are 
of t/s ' coin silver. 
114 -300 $1.75 Net Price 

PRACTICE SET- Constant fre 
quency buzzer and key on a 
4"x 6" molded Bakelite base. 
May be used singly or in pairs 
for code practice. 
114 -450 54.25 Net Price 

For more information on the Viking "Adventurer "or Johnson's complete 
line of keys - see your electronic ports distributor or write to: 

6 

,( E. F. JOHNSON COMNI: \`1' 
3013 Second Ave. S.W., Waseca, Minn. 
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POPULAR ELECTRONICS 

CIC -"The Navy's Electronic Clearinghouse" 

Extra Jobs for the VOM 
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The Big Ear 

Picking Your Record Player or Changer 

Building a Miller Hi -Fi Tuner 

High -Fidelity Audio Kits Radio Control 

Short -Wave Listening What's New 

How It Works How to Make It How to 

Use It Carl & Jerry Tips & Techniques 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(August) 

Techniques of Recording Wildlife 

An Amateur U.H.F. Transceiver 

Marine Electrolysis 

Frequency- Modulated Wireless Record Player 

CAM, Get Looped! 

Transistorized Headlight Dimmer 
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MY TRAINING IS SO 

SIMPLIFIED EVEN A 

THIRD- GRADER CAN 

MASTER IT! 

When Nick Pakinas started my RITA Radio-FM- Televi- 

sion Course his 7- year -old daughter, Sharon, kept right 

up with him as he progressed in his lessons in their 

home in Bothell, Washington. 
Today, Sharon - shown here in a photograph repro- 

duced from the pages of the Seattle Post-Intelligencer- 
is the youngest FCC -licensed amateur radio operator in 

the Pacific Northwest, and possibly the nation. 

If Sharon can do it, why can't you? 
is YOU CAN! 

R 

The answer 
YOU 

Via. 

GET ALL 

THE 

EQUIPMENT 

SHOWN 
AND 

MORE! 

F Slgnnl Genermar 

If you've been looking for a 

chance to improve yourself - 
to get into a high -paying 

field with a good future - 
but have been putting it off 

because you don't think you 

have enough schooling, or 

enough time, here is your 

chance to make your dreams 

come true. 

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

Sharon Pakinas was only in the Third Grade 

when she studied her father's course from RTTA 

and passed the FCC Examination for an amateur 

radio operator's license. Many of my students 

have had no more than a grammar school edu- 

cation. My easy -to- understand lessons especially 

prepared for home study make it possible for 

students with no previous experience to become 

skilled television technicians. 

VETERANS! You can down a full -time j ob and still 

train M HOME by the same successful methods 

I used to help 
hundreds 

of men -many 

no more than grammar school training - 
master television! 

start you can earn extra 

Almost irom the very 
by repairing radio -TV 

money while learning 
yh repa Many of my 

sets for 
earn 

and 
week ... pay for 

students earn Dp 

from spare time earnings 

their entire training 

. start their own profitable service business. 

R 

Super.Het 

Radio Rece ver 

Combinolion Vollmeter 

Ammeter- Ohmmeler 

Publie Address 

System 

C Telephone Tronenitter 

No salesman will call 

(Jiff la gitiv-iaian. ©naimim A Autiatten 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

August, 1955 

My School Fully Approved to Train Veterans 

under new Korean G.I. Bill. Write discharge 

date on coupon. 

Ira - 
Leonid C. lane President 

' RADIO.TELFVISION TRAINING ASSOCIATION 

De/31 ER, 52 lose 19th Street, Now York D, New York 

Dear M. Lane. Moll me year NEW FREE 1001, FREE SAMPLE 

LESSON, and FREE aids Thor will Phew me hay I can mete 114 , 
MONET IN TELEVISION I understand I am under ne obligation and 

no salesmen will eon 

I PLEASE PRINT PLAINLY, 

Name 

Address 

City -- 
I AM INTERESTED IN: 

RadienFMTY Terhnirian (curse , FM.19 Technician (ourse 

r] TV Cameraman 1 Srad.a 

re,m..a^ (ar"e 

L. 

Zone STOIC 

VETERANS! 
Write discharge date 
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Af Hanf./ 
a complete 

TUBE TESTER 
s 

New EMC Model 208* 
Fd.Fa.A,E tests all 
tube types quickly ... 
easily ... accurately 
... in the field or shop. 

The sensational new EMC 
Model 208* gives you 
for the first time a 

complete precision tube 
tester for less 
than $25.00. 

With it you can quickly 
and accurately test 
all tube types 
for quality as well 
as shorts, leakages, 
filament continuity 
and opens. 

MODEL 208 TUBE TESTER 
(COMPLETELY WIRED AND TESTED) 
Only $24.90 
MODEL CRA (PICTURE TUBE 
ADAPTOR OF MODEL 208) $4.50 

CHECK THIS EXCLUSIVE 
COMBINATION OF 
PEATURES: 

Lowest market price 
Completely portable 
Checks ell popular octal, 
!octal, iniature and nova) 
base tubes 
Flexible switching system 
assures complete testing 
of all present and future 
tubes types 
Elements numbered accord- 
ing to RTMA base system 
Individual sockets for each 
tube type 
Checks completely for qual- 
ity as well as shorts leak- 
ages, filament continuity 
or opens between any two 
tube elements 
Visual line voltage check 
with adjustable control as- 
sures accurate quality 
testing 
Matches and checks HI -Fi 
tubes such as 1614, KT 66, 
and 5881 
Space saving, high Impact 
case, 51/4 x 63 x 23/4" 
Comes complete with de. 
tailed Instruction book and 
tube listings 

An Invaluable tool far: Service- 
men, radia hams 111-F1 fans, 
students, hobbyists. 

welt. 1. Dope, PF.5 Godoy fw ampl.fe catalog of precia(on ene egalpm.ae. - - 
SVPOST DEPT. 

,6 r ELECTRONIC 
MEASUREMENTS 
CORPORATION 

370 BROADWAY 
NEW YORK 13, N. Y. 

WITHIN the next two months, a "sur- 
vey" will be made of the readership 

of "POP'tronics." Its purpose will be to 
determine individual reader preferences 
among the articles that have been pub- 
lished in our magazine, and to find out 
what readers would like to see in future 
issues. Obviously, in a magazine whose 
distribution is in excess of 300,000, this 
poses quite a problem; but to those 
who may receive these survey inquiries, 
may we stress that all answers are im- 
portant. In fact, your one vote in any di- 
rection pro or con your favorite topic or 
pet peeve may influence editorial judgment. 
Careful consideration should be given all the 
questions of the survey; whenever possible, 
take into account the opinions of your 
friends and associates. Thoughtful opinions 
with solid backgrounds will permit a speed- 
ier analysis and a quick application of the 
ideas found to be most desirable. 

The Editors are always interested in read- 
er letters and comments, whatever the sub- 
ject. Among our audience, there will be many 
who will recall writing to us some months 
ago for specific articles -which may now 
be included in this very issue. Articles such 
as the "Electronic Whistler" (page 57) and 
"Build Your Own Applause Meter" (page 
47) were originally requested by readers 
and designed according to their specifica- 
tions. Forthcoming articles on transis- 
tors, printed circuits, ham radio receivers 
and transmitters will all be derived from 
reader requests. May we have yours? 

In general, reader interest can be ranked 
in the following subject order : high fidelity 
(leading subject by a wide margin), ham 
or novice radio, electronic gadgetry (such 
as the "Theremin," Geiger counters, 
"Whistler," etc., but now leaning towards 
small computers and games), R /C, basic 
electronic instruction and experiments, and 
finally, SWL. This list excludes general 
interest topics which appear to have a 
widespread appeal. o.p.f. 

POPULAR ELECTRONICS 
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If you believe that you have an invention, you should find out how 

to protect it. The first step is to have a search made of the prior 

pertinent U. S. patents. If a report on this search indicates that 

the invention appears patentable you can apply for a patent, and 

the specifications and claims should be prepared. 

The firm of McMorrow, Berman & Davidson, with offices in Wash- 

ington, D. C., is qualified to take the necessary steps for you. We can 

make a preliminary search on your invention, advise you whether we 

think it can be patented, and prepare your application for patent. 

Unless you are fully familiar with the U. S. Patent Laws, we recom- 

mend that you engage the services of a Registered Patent Attorney 

to protect your interests. The patent laws are your laws. A patent 

gives you the right to prevent others from making, using or selling 

the invention claimed in your patent for a period of 17 years. 

Use these patent laws for your protection. Investigate whether your 

invention can be patented. If you have what you believe to be an in- 

vention, we suggest that you have this firm make a search for you. 

Send for a copy of our Patent Booklet entitled °N., 

"How To Protect Your Invention," containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an "Invention Record" form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 

McMORROW, BERMAN & DAVIDSON 
Registered Potent Attorneys 

PATENTS COPYRIGHTS PATENTS 

349 -B VICTOR BUILDING, WASHINGTON 1, D. C. 

August, 1955 9 



Long- Play(331 

LL 
RPM)Hi- Fidelity A- 
r- GREAT 

Oong JAZ 
CLASSICS 

:lama 

A Treasury of Jazz 
FEATURING 

Charlie Parker 
Teddy Wilson 

Coleman Hawkins 
Eddie Condon 

Dizzy Gillespie 
Jack Teagarden 

Pee Wee Russell 
Erroll Garner 
Sidney Bechet 

Art Tatum 
AND DOZENS OF 

OTHER "GREATS "! 
Playing 

Jelly Roll Blues 
Honeysuckle Rose 

Basin St. Blues 
Relaxin' at 

Camarillo, etc. 

Not $1 Each - 
But $1 for ALL TEN 

YES, you get ALL TEN 
of these "all -time great" 
jazz masterpieces for just 
$1.00, no strings attached! 
We make this amazing of- 
fer to show you the qual- 
ity of these Jazztone So- 
ciety recordings, obtain- 
able nowhere else! Every 
jazz era, every jazz style, 
virtually the whole his- 
tory of jazz can be traced 
in the wide range of these 
selections But ly b on by 
hearing, these dazzling re- 
corded performances can 

tech- nical and artistic excellence retheir twonderful high fidelity. 
How the Jazztone Society Operates 

You are not obligated ever to buy another record from us. You do have the right to try any of the So- ciety's monthly selections you wish. You receive prior notice of these and pay nothing in advance. Those you want are sent to you for FREE trial. After 5 days, the records you decide to keep are billed you at the special Members' low price of just $2.75, plus a few cents shipping, for each 12 -inch long -playing record (average playing time one full hour). You save over 40% of the usual retail price! Start your jazz library with these 10 classics for only $1.00. Mail coupon with a dollar now while supply lasts! Money -back guarantee. 

THE JAZZTONE SOCIETY, INC., Dept. PE-8 
43 West 61st Street, New York 23, N. Y. 
Enclosed is $1 in full payment for the recordings of 10 jazz classics listed. Enroll me as a Trial Member. Privileges: No purchase obligation ever! Advance notice of releases. 5 -day free trial on any dics. I may reject records before or after receipt; may cancel membership at any time. For future l.p. discs I keep, I'll pay only $2.75 each, plus ship- ping ... saving 40% off usual retail price! 

Name 

Address 

City Zone.... State 
Canada address: 105 Bond St., Toronto 2, Ont 

LIMIT: One sample package per customer. L 
IO 

LETTERS 
INFO ON CARDIOLOGY NEEDED 

I was quite interested in the short article on 
cardiology (April issue), and should like to know 
the address of the National Heart Institute.. . 

I am gathering information on electrocardio- 
graphs for a thesis I am writing. Any informa- 
tion will be gratefully accepted. 

DAVID L. BLAIR 
Kingston, Ontario 

Tite National Heart Institute is located at 9000 
Wisconsin Ave., Bethesda, Md. Readers who may 
have additional information for Mr. Blair can 
reach him at 26 Nelson St., Kingston, Ontario, 
Canada. 

PHONO TRANSMITTER 

Please send me plans for a phonograph record 
transmitter or tell me where I can get such plans. 

DALE CITRON 
Chillicothe, Mo. 

A suitable unit is described fully in our March, 
1955, issue ( "A Modern Wireless Record Player," 
pages 49 -52). In addition, details on a "Home 
Broadcaster" were given in our November, 1954, 
issue. To obtain back copies, send 30 cents for 
each issue desired to our Circulation Department, 
64 East Lake St., Chicago 1, Ill. 

ELECTRONIC "DREAM FARM" 

Your article in the March issue on "Electronic 
Miracles of the Future" was all right, but it 
didn't have anything on farming by push button. 
My dream farm includes a tractor equipped with 
power steering, a truck tractor with hydramatic 
drive and high power generator which could be 
run from the power take -off. This would be used 
to power a radio -control receiver. Also, there 
would be a television transmitter for sending pic- 
ture signals to a receiver in an air -conditioned 
room where the R/C transmitter, controls, and 
operator would all be located. 

I read the other day that two TV hams were 
using oscilloscope tubes for camera tubes. Or an 
RCA camera tube could be used to see everything 
from the tractor seat that an operator on the 
tractor would normally see, and to send the 
picture signals -via the TV transmitter on the 
tractor -to the receiver. 

About a 3- or 4- channel R/C unit would do- 
one channel for steering, another for throttle, one 
for the power -lift, and one for the setting of the 
automatic transmission; also one for the starter. 

I forgot to mention that two or three camera 
tubes would be needed to see in front and behind 
and wherever the operator might need to look. 
How's that for dreaming? 

Incidentally, why aren't the majority of R/C 
fans using more powerful transmitters? I 

(Continued on page 14) 
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FIX TV RiGHT AWAY 
-even if you never fixed a lamp or doorbell before! 

McGraw- Hill's Amazing New Low -Cost 

Instruction Manual Skips Hard -to- Understand 

"Theories" and "Formulas." Tells How- to -do -it in PLAIN ENGLISH I 

\\ HY hasn't somebody done 
this BEFORE? That's what 

you'll exclaim the minute you 
start browsing through this 
amazing new one -volume in- 
struction manual in TV and 
radio repair. 

For here at last a well -known 
EXPERT has found a way to 
tell you in PLAIN ENGLISH 
how to fix almost ANY radio or 
television set. (And he even 
tells you where you can go to 
have the extra -tough jobs done 
FOR you . . at reduced pro- 
fessional rates.) Right from the 
very first chapters you can start 
doing simple repairs ... and be- 
fore you're HALF way through 
the manual, you can fix HALF 
the television and radio sets 
that you encounter. In just a 
few weeks you can start fixing 
your own and friends' sets .. . 

get a service shop job ... even 
start your own money- making 
business at home. 

Why It's So EASY to Understand 
You get no complicated formu- 

las, algebra, laboratory experi- 
ments. Instead you deal only with 
the parts that go wrong in sets - 
how to recognize the trouble -and 
what to do about it. "Easy as 
A -B -C" directions and 700 clear 
photos, diagrams, and drawings 

ÈIEVISI0 

AND RADIO 

ENURING 

Tells HOW To "Cash In" 
ON THE BIG DEMAND 

FOR RADIO -TV REPAIRMEN 
Over 25 million TV sets . 

over 100 million radios' Make 
nice extra money just fixing 
sets for friends and neighbors 
in your spare time . . . or start 
your own full -time repair busi- 

ness. Book tells exact- 
ly how to get started : 

which tubes to stock 
how to make a serv- 
ice call. Actually start 
fixing sets and mak- 
ing money before 
you're half -way 
through book. 

August, 1955 

Save Money on Your Own Set 
save $50 to $100 year lust in instal link:. 
repairing servicing is controls' 

to adjust 
set. 

tubes to replace if picture is entirely dark - blurred - split - distorted - off center - 
tilted- wiggles and weaves -too pale -too 
black - litters - snow effects - drifts - etc.. 
etc. 

show you exactly WHAT and 
HOW to fix, step -by -step. 
The author is Associate Editor of 
Electronics Magazine. He Spent 
FOUR years making this one -vol- 
ume manual practical and easy - 
to- understand -even for an "un- 
handy" beginner. 

Here's everything you need to 
know about where and how to buy 
tubes and parts, where and how to 
get an official circuit diagram for 
any receiver; how to choose and 
use basic tools ; how to test tubes 
WITHOUT a tube tester ; how to 
use 58 common TV controls ; how 
to "diagnose" and "cure" common 
radio and TV troubles ; how to fix 
loudspeakers, phono pickups ; how 
to install and check 
antennas ; and much, 
much more. 

SEND NO MONEY 
I.:xamine this hook 

for 10 days BEFORE 
you decide if you wish 
to own it. Try it out 
FREE on your own 
or a neighbor's set. 
See how simple and 
easy it makes nearly 
every repair job. 
Make it pay for itself 
in 10 days or don't 
keep it ! Mail coupon 
to : McGraw -Hill Book 
Co., Inc., Dept. PEL -8, 
327 West 41st St., New 
York 36, N. Y. 

TRY IT 

REE 
ON YOUR OWN SET 

FOR 10 DAYS 

PARTIAL CONTENTS 
How to Remove and Replace Tubes 

Testing Tubes without a Tester 
Using a Table Tester Power 

Supply Troubles How to Test 
and Replace Resistors, Controls, 
Switches. Condensers, Coils, 
Transformers Loudspeakers 
Phono Pickups and Needles An- 
tennas . . . MUCH MORE. 

\l'ritlen as simply and clearly as pos. 
siblc. :\ nalw'al for the 

& TV News 
"Prepared for people who know ebso 
lately nothing about radio or use of 
tools. -Radio Electronics 
"Unique in Its ability to explain servic- 
ing in easyto- understand ter r cs. South 

r 
FREE 10 -DAY TRIAL COUPON 
McGraw -Hill Book Co., Inc., Dept. PEL -8 

327 West 41st St., New York 36, N. Y. 
Please send 

v,lumee ' Televlisio,I and Radio 
EXAMINATION. 

' Repairing. 
I, 

OM' 
ob,, Markus. if not delighted. I may return book. 

pay nothing. Otherwise. I will send only $1.95 plus 
few nis delivery; then ii monthly installments of 
$2.f' each. 

Nanne 

Address 

City Zone... State 
PELS 

SAVE MONEY. Check here If enclosing full price of 
$7.55 ,uilh coupon. Then WE will pay for delivery. Same 
10 -day return privilege. (Offer good in U.S.A. ovl =.1 

L 
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Put your electronic 

skills to work 

Young men who are interested in electron- 
ics, mechanics, or other technical special- 
ties have an interest in the U. S. Air Force. 
As an Airman, you may have an oppor- 
tunity to develop your technical ability 
and learn an interesting, exciting, and 
good paying skill. Act today and put your 
skills to work tomorrow. Put them to work 
where they'll do the most good...put your 
skills to work in the U. S. Air Force. 

You go places - faster 
in the U. S. Air Force 

12 

You may train with the U.S. 
Air Force in one of these 

interesting specialties 

Radio and Radar Maintenance Mis- 
sile Guidance Systems Armament 
Systems Weapons Training Devices 
Maintenance Wire Maintenance 

E-10-PE-1 
AIRMAN INFORMATION BRANCH 
Personnel Procurement Division 
Box 2202, Wright -Patterson AFB 
Dayton, Ohio 

Please send me more information on my oppor- 
tunity as an Airman in the U. S. Air Force. 

Name 

Address 

City 

L 

Age 

zone_State 

POPULAR ELECTRONICS 



PI 

d 

ARE YOU T00 OLD 

TO LEARN? 
not at all, scientists say 

Uied studYinB 
m 

ne 
Ptkgot 

on MY oWn' 

buk 

ol it that 

irne hom MI 1 C'h s 
been 

M13 3y 
incteased C8. 

Ohlo 

New tests show that: your ability to think increases 
with age; your powers of deduction are greater; 
your judgment is better. 

In the I. C. S. files are thousands of cases of men 
and women of every age. Their successes, their 
promotions, their raises prove that men and women 

past school age can learn! 

I.C.S. GIVES YOU EXPERT GUIDANCE FREE! Do you have the 
feeling you're "stuck" in your job? Your trained 
I. C. S. counselor will appraise your abilities, help you 

plan for the future. 

IT'S NEVER TOO LATE TO GET STARTED! You study with 
I.C.S. at home, in your spare time. There's no inter- 
ference with business or social activity. Famous I. C.S. 
texts make learning easy. Don't delay. Pick your 
field from the coupon below. And mail it today! 

3 FREE BOOKS 
35-page, pocket -size guide to advancement, a 
gold mine of tips on "How to Succeed." Big 
catalog outlining opportunities In your field 
of interest. Also sample lesson (Mathematics). 

"I am president of a 

small corporation. A year 

ago I enrolled with I. C. S. 

as the most practical 

means available to me 

to learn what I needed." 

W.I.A. 
Michigan 

"It's been so tong 
s(nce 

1 Went 10 school,) 
ve 

forgotten much. 
But 

now that 'm wogV3 
C S Coulse, 14"a 

cont\dence 111,111, 

Y 

ability again 

t e' letseY 

Actual statements. 
Posed by models. 

For Real Job Security -Get an I. C.S. Diploma! ...Easy-pay Plan ... I.C.S., Scranton 9, Penna. 

INTERNATIONAL CORRESPONDENCE SCHO LS 
MMEk 

BOX 99295G, SCRANTON 9, PENNA. i Partial list of 277 courses) 

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

ARCHITECTURE AVIATION CI VI L, STRUCTURAL LEADERSHIP O Television Technician 

nd BUI LDING O Aeronautical Engineering Jr. ENGINEERING Foremanship RAILROAD 
CONSTRUCTION 0 Aircraft i Engine Mechanic D Civil Engineering 0 Industrial Supervision 0 Air Brakes O Car Inspector 

O Air Conditioning- Refrig. BUSINESS Construction Engineering 0 Leadership and Organization 0 Diesel Locomotive 

O Architecture O Advertising Highway Engineering 0 Personnel -Labor Relations 0 Locomotive Engineer 

0 Architectural !Major 0 Bookkeeping and Accounting O Reading Struct. Blueprints M ECHANICAL O Section Foreman 

O Building Contractor O Business Administration O Sanitary Engineering AND SHOP STEAM AND 

O Budding Maintenance O Business Correspondence 0 Structural Engineering O Gas -Electric Welding DIESEL POWER 

0 Carpenter and Mill Work O Public Accounting O Surveying and Mapping 0 Heat Treatment O Metallurgy O Combustion Engineering 

O Estimating 0 Creative Salesmanship DRAFTING O Industrial Engineering O Diesel -Elec. O Diesel Ents 

O Hating O Federal Tax O Aircraft Drafting 0 Industrial Instrumentation 0 Electric Light and Power 

O Painting Contractor 0 Letter- writing Improvement 0 Architectural Drafting 0 Industrial Supervision O Stationary Fireman 

O Plumbing 0 Office Management O Electrical Drafting O Internal Combustion Engines O Stationary Steam Engineering 

0 Reading Arch Blueprints 0 Professional Secretary O Mechanical Drafting O Machine Design- Drafting TEXTILE 
0 Retail Business Management 0 Mine Surveying and Mapping O Machine Shop Inspection O Carding and Spinning 

Cartooning 
0 Sales Management O Plumbing Drawing and 0 Machine Shop Practice O Cotton. Rayon. Woolen Mfg. 

Stenographic- Secretarial Estimating 0 Mechanical Engineering O Finishing and Dyeing 

O Commercial Art O Trarre Management 0 Structural Drafting 0 Quality Control 0 Loom Fiai g 0 Textile Des ing 

O Fashion Illustrating CHEMISTRY ELECTRICAL 0 Reading Shop Blueprints O Textile Ewer!' O Throwing 

0 Magazine Illustrating 0 Analytical Chemistry 0 Electrical Engineering 0 Refrigeration O Warping and Weaving 

0 Show Card and Sig, Lettering O Chemical Engineering O Electrical Maintenance D'Sheet Metal Worker MISCELLANEOUS 
O Sketching and Painting 0 Chem. Lab. Technician O Electrician O Contracting O Tool Design O Toolmaking 0 Domestic Refrigeration 

AUTOMOTIVE O General Chemistry O Lineman RADIO, TELEVISION O Marine Engineering 

0 Auto Body Rebuilding 0 Natural Gas Prod. i Trans. HIGH SCHOOL 0 Industrial Electronics 0 Ocean Navigation 

O Auto Elec. Technician 0 Petroleum Engineering 0 Commercial 0 Good English 0 Practical Radio TV Ent ing 0 Professional Engineering 

Auto- Engine Tune Up O Plastics O High School Subjects O Radio and TV Servicing 0 Short Story Writing 

0 Automobile 0 Pulp and Paper Making 0 Mathematics 0 Radio Operating 0 Telephony 

Name 
Age Home Address 

City Zone State Working Hours AM to P M 

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

Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 

ART 

Occupation 

August, 1955 
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Build the instruments 
the professionals specify... 
BUILD EICO KITS -SAVE 50% 

Vacuum Tube 
Voltmeter 

KIT $25.95 
Wired $39.95 

EICO VTVMs 
in use in labs 
of Stromberg- 

Carlson, 
Roches-er, N.Y. 

EICO test instrument kits are 
complete and professional from 
circuitry to front panel -are 
utilized by TV leaders like 
Stromberg- Carlson, CBS-Col- 
umbia, Emerson, etc., leading 
electronic schools and univer- 
sities, and over 60,000 radio - 
electronic servicemen coast to 
coast. 

Exclusive "Beginner - Tested" 
step -by -step instructions make 
it easy, educational and en- 
joyable to build EICO Kits. 
Only basic tools, no electronics 
knowledge required. You build 
'em in one evening -they last 
a lifetime. Exclusive 5 -way 
Guarantee on instructions, 
components, performance, life- 
time service and calibration. 
No wonder there are over t /2- 
million in use the world over! 

42 models to choose from. 
There is an EICO Distributor 
in your neighborhood. Write 
for his address as FREE 
CATALOG PE -8. 

Prices 5% higher 
on West Coast ©55 

5" Push Pull 
Oscilloscope 
Kit $44.95 

Wired $79.95 

6V & 12V Battery 
Eliminator & Charger 

KIT $29.95 
Wired $38.95 

LiE /COQ 
1,000 Ohms /Volt 

Multimeter 
KIT $12.90 

Wired $14.90 

84 Withers Street 
Brooklyn 11, N. Y. 
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Letters from Our Readers 
(Continued from page 10) 

wouldn't dream of using less than 50 watts. And 
1000 watts would be better. 

CHARLES R. NICHOLS 
Como, Texas 

There is certainly food for thought in your 
suggestions, Mr. Nichols. Regarding the power 
used on R/C equipment, however, FCC regula- 
tions provide that non- licensed R/C operators 
may use R/C equipment that has a maximum 
power input of five watts to the final stage for 
crystal- controlled transmitters used on 27.255 mc. 
Ten watts is permitted on the 460 -468 mc. band. 
Equipment used on the ham bands is restricted 
by ham standards, but higher maximum powers 
are permitted. For model control, of course, you 
need power to control only as far as you can see, 
so why use more when a little will do? 

HI -FI INFORMATION 
I have recently become interested in hi -fi sys- 

tems. In searching for information so that I may 
best determine what I like and can afford, I find 
that most available data is highly technical and 
complicated. Can you mention sources from which 
a very "green" novice can gain basic information? 
Í imagine what I am searching for could be re- 
ferred to as a "Hi -Fi Primer." 

K. I. TRENER 
Phoenix, Arizona 

All the information that we have published thus 
far, as well as scads of information to be pub- 
lished in the future, is directed toward satisfying 
the need you mention. In addition, there are several 
excellent books on the subject of hi -fi which have 
been published recently. A few of these have been 
reviewed in POPULAR ELECTRONICS and many more 
will be discussed in future issues. Offhand, a few 
representative titles come to mind: "High Fidelity 
Home Music Systems" by William R. Wellman, 
published by D. Van Nostrand Co., New York, 
N. Y.; "Home Music Systems" by Edward Tatnall 
Canby, published by Harper Brothers, New York, 
N, Y.; and "The New High Fidelity Handbook" 
by Irving Greene and James Radcliffe, published 
by Crown Publishers, New York, N. Y. 

SUBSTITUTE FOR RUBBER GROMMET 
The other night I was putting a new line cord 

on my short -wave receiver, and I was at a loss 
as to what to do for a rubber grommet to lead 
the cord out through the chassis. I didn't want 
to wait until the next day to put one on, so I 
hunted around the house for something to use, 
and came across a "Spoolie" hair curler. It looked 
good and served the purpose. 

DICK SIMKINS 
Sepulveda, Calif. 

CONVERTING 78 PHONO 
After reading Arthur Trauffer's piece on "Con- 

verting Your 78 Phono to LP," (May issue), I 
agree with him that 78's are getting to be out - 

POPULAR ELECTRONICS 
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As always, Electro -Voice is FIRST! Now E -V sponsors this 
unique and exciting contest, that you might hear (perhaps 
win) today's finest matched high fidelity sound systems. 

Contest starts August 1, 1955. 

WIN this `double- size" first PRIZE! 

o WEEK -END WITH HIGH FIDELITY ALL- EXPENSE- 

PAID week -end trip for two ... from wherever you enter 
the contest to Electro- Voice -the Home of High Fidelity! 

LIFETIME OF HIGH FIDELITY MUSIC with your own 
incomparable Patrician and the beautiful Peerage con- 

sole and equipment. 

and LOOK...9 more PRIZES, wonderful to WIN! 

WIN the incomparable Patrician 

Qsway audio reproducer! 

3 Second Prizes ... magnificent E -V 15TRX 15 -in. 

three -way speakers! 
3 Third Prizes ... outstanding E -V 12TRX 

12 -in. three -way speakers! 

3 Fourth Prizes ... powerful E -V 

12TRXB 12 -in. three -way 
speakers! 

WIN the beautiful Peerage 
console and equipment! 

ELECTRO- VCICE, INC., BUCHANAN, MICHIGAN 

FtFCTRO- VOICF, INC., BUCHANAN, MICH. 

Gentlemen: 1 want a chance to win. Please send me the 

nomes of nearest participating E -V Distributors. 

Name 

Address 

City lone State 

My nearest large trading center is - - -- - -- 

Augus+, 1955 
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moded. I am particularly interested in a 78 phono 
in which the record turntable itself is spun around 
by the motor. This is not the same as the one 
described in Mr. Trauffer's article. How can I cut the 78 -rpm speed down to 45 rpm on mine? 

Also, Mr. Trauffer did not mention how the pickup arm is supposed to fall on a 45 -rpm record 
which is only 7" in diameter. The 78 -rpm record may be 10" or 12" in diameter. What changes could be made in this respect? 

STAN GRYGATIS 
Troy, N. Y. 

The phono unit described by Mr. Trauffer used a shaft which rotated against an idler wheel. It was only by changing the diameter of this shaft that the speed of the phono could be altered. In the case of a unit such as you describe, which is apparently a direct -drive system, the only way to change the speed is to change the motor itself. In any event, when the phono has been con- verted from 78 to 45 rpm, the arm must be placed on a 45 -rpm record manually. 

QUERY ON THEREMIN 

I am writing to inquire if you have ever in the past published a schematic for the construction of a theremin? If not, could you supply me with the address of R. A. Moog Co., which I believe manufactures a theremin commercially? 
R. A. AUSTIN, JR. 
New York, N. Y. 

In our April issue, the lead article contained complete instructions and plans for building your own theremin. A copy of this issue may be ob- tained by sending 30 cents to our Circulation Department at 64 E. Lake St., Chicago 1, Ill. The theremin manfactured by R. A. Moog Co. was described in the January, 1954, issue of our sister publication, RADIO & TELEVISION NEWS; the ad- dress of this organization is 51 -09 Parsons Blvd., Flushing 55, N. Y. 

TRANSISTORS IN R/C RECEIVER 

Would it be possible to make a transistor -pow- 
ered R/C receiver? If so, will you please publish 
a diagram in a future issue. 

LUCIAN DREOSSI 
Oshawa, Ontario, Canada 

or a two- A forthcoming 
stageR /C rceiverrusing altransistorrinfone stage. The set will not use transistors in both stages because it is difficult to obtain a transistor which will operate as amplifier and detector at 27 mc. Most transistors operate only in the audio range and slightly above. 

TAPE RECORDING 

It was a pleasure to read your May issue, es- 
pecially the two articles on "Tape Types and Timing" and "Tape Recorders." They were very 
timely for me, as I plan to buy a tape recorder. 
I have heard someone mention a tape recorder 
that would record on both sides of the tape. I 
understand that you can record on the top and 
16 

bottom of one side and in either direction, de- pending on the tape recorder used, but I don't know about recording on both sides of the tape. Can you clear this up? 
WILLIAM C. MADISON 

New York, N. Y. 
As far as we know, there is no tape- recording 

unit that will record on both sides of the sanie tape. The possibility of bleed through the tape is too high for this type of operation. 

SURPLUS SET CONVERSION 

I have an Army surplus tuning unit, Model BC 
746 -B, 3825 kc., and would like to know if there 
is any way I can connect this to a Zenith AM- FM receiver. If there is no way, can you tell me how I can put this unit to use? 

JACK M. WILLIAMS 
Misenheimer, N. C. 

It is difficult for us to visualize the purpose of connecting the BC -746 -B to your AM -FM radio. Almost all war surplus radio and electronic equip- ment now on the market is highly specialized and 
we sincerely doubt the value of buying "bargain" units that are impossible to convert to a useful application. 

CAREERS IN ELECTRONICS 

I have noticed that many of your readers are 
interested in a course in electronics. I am, too. 
Could you run articles explaining the various 
courses available from the mail order schools? 
Costs could be discussed along with the subjects 
covered, etc. Another question I have is 
what does the title "Electronic Engineer" en- 
compass? 

H. EUGENE HARDY 
South Gate, Calif. 

See our article entitled "Planning To Be An Electronic Engineer" which appeared in the June issue, and watch for future articles covering the training of electronic technicians. 

R/C BOATS 

With reference to the article in your May issue 
entitled "The Boom In R/C Boats," I am inter- 
ested in obtaining the name and address of the 
manufacturer of the "Chris Craft Corvette." 

RICHARD A. STRAUSS 
Detroit, Mich. 

This model is made by Sterling Models, 1530 -34 
N. Hancock St., Philadelphia, Pa. 

POCKET TAPE RECORDER 

With reference to the pocket tape recorder de- 
scribed in your April issue, how is playback ac- 
complished? 

R. L. ANTHONY 
Hyde Park, N. Y. 

Recorded material from the "Midgetape" may 
be heard through an earphone or any external 
amplifier. An accessory amplifier with a 2" 
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TRANSISTOR 

APPLICATION BOOK 

Now 

Available 

to 

You! 

It contair =s complete information including wiring diagrams, illustra- 

tions, parts lists, everything you need for building over 50 types of tran- 

sistorized ecLipment - using low -cos, Raytheon Transistors. 

Whether you are an engineer, an experimen er or a hobbyist, you'd find 

many circuits of interest to you -the complete "how- to- do -it" on such 

items as timers, receivers, oscillators, geiger counter, metal loca- 

tors, plus many other practical' and useful transistor applications. 
Your Raytheon Tube Supplier now alas a limited cuantity of this 

new book. Buy your copy from him or direct from Raytheon. 

\ 1 Simply send 50¢ to Department P7. 

RAYTHEON 

ip 
yr 

RAYTHEON MANUFACTURING CO. 
Receiving and Cathode Ray Tube Operations, Newton 58, Massachusetts 

RELIABLE SUBMINIATJRE AND MINIATURE TUBES SEMICONCUCTOR DIODES AND TRANSISTORS 

NUCLEONIC -UBES RECEIVING AND PICTURE TUBES MICROWAVE TUBES 

August, 19'55 
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A NEW dimension 
in listening 
pleasure! 

bor the realism of concert - 
hall performance in your home 
The "MUSIC LOVERS" Cartridge 
is a new, 3- speed, dual needle 
ceramic cartridge, designed to en- 
hance the quality of all the popular 
high fidelity equipment in use to- 
day. Feeds directly into magnetic 
or ceramic inputs, allowing the 
full advantages of compensation 
circuits. 

5liminates 
induced hum 
Eliminates 
"drag" caused 
by magnetic 
attraction to 
steel turntables 
Increases record 
and needle life 

Has higher 
output 
Response not 
affected by load 
resistance 
10- second needle 
replacement 
Individual needle 
compliance 

FREE Comparative analysis booklet on 
the "Music Lovers" Cartridge 

SHURE BROTHERS, INC. 
225 W. HURON ST. CHICAGO 10, ILLINOIS 

Please send analysis booklet on 
your "MUSIC LOVERS" cartridge 
NAME 

AUDRLSS 

(I 11- 70 ....ST .i FE 

speaker is also available from the manufacturer. 
The amplifier may be plugged into the same jack that is used for the headphone. 

LICENSING OF AMATEURS 
I would appreciate it very much if you could 

supply me with any information which might be helpful in obtaining an amateur license. 
ARTHUR R. HALL 
New York, N. Y. 

In this issue of POPULAR ELECTRONICS, we are introducing a column by Herb Brier entitled "The Transmitting Tower." You will probably find the answers to most of your questions in this column, 
which appears on page 68. For additional infor- 
mation, we suggest that you write to the American 
Radio Relay League, West Hartford 7, Conn. 

ELECTRON MICROSCOPE 

Concerning your article on the electron micro- 
scope (May, 1955), how much of the magnetic 
lens system is enclosed in a vacuum? What other 
parts are enclosed in a vacuum, and how is the object inserted into the electron beam? Can you 
furnish me with additional information or the 
source of such information on this device? 

DON ADAMS 
Sigourney, Iowa 

Aside from the information contained in the article as it appears in our May issue, we have no additional data on this subject. It is possible that further information can be obtained from Mr. Ken Kilbon, RCA Laboratories, Princeton, 
N. J. 

CITIZEN'S BAND 
I would like to know if it is permissible to be 

a holder of a citizen's band license and an ama- 
teur's license at the same time. Also, you made 
a mistake in your article on the "Lorenz 61." You 
said on the license -free band of 27.255 
me . .. ". A license is necessary, although you do 
not have to take an examination to get it. 

MELVIN STEWART 
Pensacola, Fla. 

There is no such thing as a citizen's band li- 
cense. Anybody can use the citizen's band, pro- vided that the equipment used is licensed. Neces- 
sary forms may be obtained from the FCC. 

AUDIO AND HI -FI SECTION 
How about combining all the material on audio 

and hi -fi into one big section in each issue of 
the magazine? I realize that this will mean more 
editorial headaches, but it will certainly prove a 
convenience for readers who are hungry for news 
and technical info on hi -fi. 

KENNETH D. SHAY 
Denver, Colo. 

In response to this and similar requests, we 
are doing exactly as suggested, starting with this 
issìce. - 
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The New Model 70 UTILITY TESTER 

FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS AUTOMOBILES TV TUBES 

As an electrical trouble shooter the Model 70: 

.» rw 

\nisi 

Measures A.C. and D.C. Voltages, A.C. and 
D.C. Current, Resistances, Leakage, etc. 

Will measure current consumption while the 
appliance under test is in operation. 

Incorporates a sensitive direct- reading resist- 
ance range which will measure all resistances 
commonly used in electrical appliances, motors, 
etc. 

Leakage detecting circuit will indicate continu- 
ity from zero ohms to 5 megohms (5,000,000 
ohms). 

TtL1TY YE6TE 

As an 

Will test toasters, Irons, Broilers, Heating 
Pads, Clocks, Fans, Vacuum Cleaners, Re- 

frigerators, Lamps, Fluorescents, Fans, 
Switches, Thermostats, etc. 

Will test all TV tubes for open fila- 
ments, inter -element shorts, burned 
out tubes, etc. 

Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters 

Distributors Ignition Coils Regulators Relays Circuit Breakers 
Cigarette Lighters Stop Lights Condensers Directional Signal Systems 

All Lamps and Bulbs Fuses Heating Systems Horns o Also will locate 
poor grounds, breaks in wiring, poor connections, etc, 

Handsome round -cornered molded bakelite case, 37/8 "x57/8' x2t /q ". Complete 85 
with all test leads. Also included is a 64 page book giving detailed instructions. 
for testing all electrical appliances, automotive equipment, TV tubes, etc. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. O. D. 
Try it for 10 days before you 

I buy. If completely satisfied MOSS ELECTRONIC DIST. CO., INC. 

then send $3.85 and pay I Dept. D -152 3849 Tenth Ave., New York 34, N. Y. 

balance at rate of $4.00 per ' please rush 1 Model 70 1 agree to pay $3.85 within 10 days 

month for 3 months - No after receipt and $4 00 per month thereafter 

Interest or Finance Charges i Name 
Added! If not completely Address 
satisfied, ,return to us, no 

explanation necessary 
City Zone State 
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A PRIMER ON CAPACITOR~ 

T T T TT 
J_ How a Capacitor Works 1 (Continued from the April issue) 

Far too many beginners in electronics forget that in the final analysis there is no 1 such thing as a "fixed capacitor." The term is only relative as many a circuit de-1 
signer chasing "bugs" has discovered to his sorrow. 

T The capacitance value stamped on a capacitor is only a nominal value. This is 
usually the specified value at the standard measurement temperature of 25 °C (77F). 

_L Sometimes as in the case of ceramic capacitors it may be the minimum acceptable 1 
Tvalue at this temperature. 

T Sometimes a tolerance on the capacitance value at this temperature is stamped on 
a capacitor; sometimes it is not. The term "tolerance" means simply that the capaci- 
tor must be within the specified percentage of its nominal value at the specified 

T reference temperature. 
For example, when paper tubular capacitors are not otherwise marked or color 1 coded, the customary manufacturer's capacitance tolerances by RETMA standards 1 T for values up to .0019 µF is -25 %, +60 %; from .002 to .009 µF, -20 %, +40' ; : 

T from .01 to .09 µF, ± 20 %; from .1 to 1.0µF, -10%, +20 %, and above 1µF ± 10 , . 

1 This means that a capacitor marked .005 µF for example, will actually measure 
anywhere from .004 to .007 at 25 °C (77F). 1 

Now let's look at this capacitor when it is heated up to 85 °C (185F) in a tele- 
vision set. If it is impregnated with stabilized wax, it will drop by about 8% in 

1 capacitance from its original room temperature value. On the other hand, if it is l 
impregnated with mineral oil, its capacitance may increase by about 2 %. If it is 
impregnated with a typical polyester material as in many types of solid -dielectric 
paper tubulars, it will increase by about 9 %. If it is impregnated with Sprague's 

-1- new HCX hydrocarbon impregnant, the result will be a far more stable, solid- 1 T dielectric capacitor which will increase in capacitance by about only 1% as a result 
T of this rise in temperature. 

The changes in capacitance quoted are typical for the material mentioned. Some 1 production units will have slightly less change in capacitance while others, of 

T course, will have slightly more. Capacitors made with plastic dielectric films will 
also change in value as the temperature shifts up and down, the amount depending I on the particular plastic film and impregnant used. 1 

This may help explain to you why one paper capacitor will work perfectly well 
T in a circuit while another will not, even though both "look alike." 

Getting back to the subject of capacitance tolerance, let's look at dry electrolytic 
capacitors. Here the permissible deviation at room temperature from the stamped 1 

Tvalue is even wider. General industry practice on aluminum electrolytics permits a 
tolerance of -15 %, + 250% at rated voltages up to 50 volts d -c; of -10 %, 4- 100 ó at 

1 voltages from 51 to 350 volts; and of -10%, + 50% at rated working voltages of 
351 to 500 volts d -c. And electrolytic capacitors too, change in capacitance value 
with change in temperature. Furthermore, differences in electrolyte and paper 
spacers will give different answers for two capacitors of the same voltage rating of 1 the same manufacture made to two different performance specifications. 1 Let's take a typical 40 µF 150 volt d -c capacitor. It may actually measure 45 µF 
at room temperature, and will measure 40 µF at freezing (0 °C or +32F). It may in- 

1 crease to 49 µF when the set is heated up to +85 °C (185F). As the equipment in 
which it is used grows older, its capacitance value will decrease with age and ma} 

T be down about 10% after three or four years of use. 

-To be continued in October issue - 
This informative message is No. 5 of a Series contributed by 1 1 1 1 
Sprague, the world's largest manufacturer of capacitors. ITTT 
Write Sprague Products Co., N. Adams, Mau., for complete Sprague catalog. 

1111 
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By E. G. LOUIS 

feuc 
MAGINE a giant factory occupying many 
city blocks. Raw materials - plastics, 

enamels, steel, and copper -move in a 
steady stream through the entrance. Fin- 
ished products -radio and television receiv- 
ers, washers, ironers, and other appliances 
-roll out at the other end of the factory. 
The time is 1955. Employment: 12,000 
workers, operating on a single 8 -hour shift, 
five -day week. 

Let's take a small step into the future. 
Again, imagine a vast factory covering 
many city blocks. Raw materials move into 
the entrance in a steady flow; finished con- 
sumer products stream from the exit. Pro- 
duction capacity is tremendous, five to ten 
times that of the former factory. The time 
is 1975. Employment: 12 workers, operat- 
ing in three shifts. The factory, however, 
operates 24 hours a day, seven days a week. 
Impossible ? Not in the least -it's almost 
here. 

In the middle of the 18th century, the 
slow changes in the way man manufac- 
tured his goods -which had been evolving 
for years -took on definite shape and 
form. These changes accelerated until by 
the middle of the 19th century almost all 
the major producers of manufactured 
goods had completely altered their meth- 
ods. The 'alteration was a simple and 
logical one -the substitution of mechan- 
ical power for human muscle. 

Of course, mechanical power had been 
used before, but not to so large an extent. 
Much earlier, man had relied on his mus- 
cles alone, aided by the few simple tools he 
could produce. Later, he had learned to 

Electronics leads the wa y as man 

enters a new era of industrial 
progress -the age of automation 

use the muscles of domesticated animals. 
Still later, man learned to utilize water 
power. Finally, steam and electricity began 
to take the place of human and animal 
power. 

Although these changes in production 
techniques took place over a period of 
many years and, for that matter, are still 
taking place in remote corners of the 
world, their impact on man's productivity 
and on his standard of living was so great 
that they have represented an "Industrial 
Revolution." Another Industrial Revolu- 
tion is now taking place. Like the first 
one, the changes it brings will probably 
occur over a period of years rather than 
overnight. And, like the first one, the new 
Industrial Revolution is likely to bring 
vast increases in man's productivity and in 
his standard of living. 

Just as the first Industrial Revolution 
substituted mechanical power for human 
muscle, the second Industrial Revolution 
is the substitution of automatic controls 
and electronic "brains" for human brains 
in the performance of routine activities. 

Let us imagine how an automatic fac- 
tory might evolve in the manufacture of 
a simple product like a metal disc.' 

First, going back to before the days of 
chemical and mechanical power, we find 

August, 1955 21 



Vital decisions to production problems can be made accu- 
rately and promptly with Panellit information system. 

that a man might produce a metal disc by 
using a simple punch, a die, and a hammer. 
The punch, die, and hammer are all pro- 
duced laboriously by hand. He places a 
sheet of metal over the die, sets the punch 
in position, anti strikes repeated blows until 
the disc is punched out. Since he can 
deliver only a limited amount of power 
with each hammer stroke, several strokes 
are necessary to punch out the disc. Pro- 
duction is not very fast -perhaps one disc 
per minute. 

Realizing that greater production would 
be possible if he could punch out a disc 
with every stroke, the man uses a heavy 
weight in place of the light hammer and 
sets up a jig so that a horse or mule walk- 
ing on a treadmill will alternately lift 
and drop the weight. He increases produc- 
tion by several hundred per cent, and now 
produces several discs per minute. 

When steam, water power, and electricity 
become available, man recognizes that he 
now has sufficient power to punch out a 
number of discs with a single stroke if he 
uses a multiple punch and die. After set- 
ting up the machine, he need only feed in 
large sheets of metal and each stroke of the 
punch press produces dozens, or even hun- 
dreds, of discs. Production again increases, 
and a single man now produces hundreds of 
discs per minute. 

However, a large punch press is a dan- 
gerous machine. If the man operating it 
doesn't move his hands quickly enough, he 
could be seriously injured when the punch 

22 

comes down. So, for safety's sake, the ma- 
chine is operated considerably slower than 
its maximum rate. But -as electronic con- 
trols are developed, man soon learns to 
protect himself. By placing a source of 
light on one side of the punch press and a 
photoelectric relay on the other, he can add 
a safety control which prevents the opera- 
tion of the machine if his hands are in the 
way. He now operates the machine at a 
faster rate and produces thousands of discs 
per minute. 

Logically, the next step is to provide 
mechanical hands which feed the metal 
plates into position automatically as the 
punch moves up. With this arrangement, 
the operating speed of the machine is in- 
creased still further, for mechanical hands 
move more rapidly than human hands. 
Since little time is required to load the 
feed rack, one man can operate several 
machines and can now produce tens of 
thousands of discs per minute. 

Having gone this far, it is a compara- 
tively simple matter to add a conveyor belt 
and additional automatic machines to feed 
the metal plates from a vast stockpile of 
raw material to the feed racks of individ- 
ual punch presses. Since the man no longer 

Micromatic "robot" hones gears auto- 
matically. It stores prefabricated parts 
and feeds them to honer (1). Parts are 
gauged (2). Result is checked by control 
unit (3) and shown on signal panel (4). 

Gates (5) pass parts to containers. 
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has to load the feed racks of individual 
machines, he can operate a great battery of 
punch presses -and one man now produces 
hundreds of thousands, or even millions, of 
discs per minute! 

And a simple type of automatic factory 
has been evolved! 

However, the automatic factory of the 
future will not be quite so simple. Instead, 
a group of machines producing a single 
part, such as the metal disc, will be only 
a small part of the entire factory. In an 
automobile factory, for example, automatic 
machines will turn out complete engines, 
working from basic raw materials and 
metal ingots. Other automatic machines 
will mount these engines in chassis which, 
in turn, have been assembled by still other 
automatic machines. It is possible to build 
a complete factory for the automatic as- 
sembly of a television receiver, an electric 
range, a refrigerator, or any similar item. 
Machines will carry out test and inspection 

Lo = 

Cartoon of microhoning machine depicts its 
mcny automatic and simultaneous operations. 
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operations as well as assembly, insuring 
high quality products. Only a few human 
"supervisors" will be required, and their 
function will be merely to oversee the 
operation, to make repairs if a machine 
should break down, and to insure that no 
interruptions occur in the smooth flow of 
production. 

If the rejection rate should be high in 
an automatic factory, it would indicate that 
some part of the factory was not function- 
ing properly. In such a case, the electronic 
"inspector" would order an automatic test 
of machines in the production line. The 
faulty machine, once located, would be 
switched out of the production line auto- 
matically and a spare unit operated in its 
place until the human "supervisors" could 
repair the defective "worker." 

Fields of Application 
Even precision machine work may be 

carried out by automatic machinery. One 
company has developed a milling machine 
with an electronic "brain" consisting of a 
tape recorder and electronic controls. To 
set up this machine for operation, a highly 
skilled, precision machinist first guides the 
milling machine to produce a single part. 
While he does this, all movements of the 
machine are accurately recorded on tape. 
Finally, the machine is used to turn out 
exact duplicates of the original part auto- 
matically by playing the tape over and 
over. It is possible to adapt lathes, shapers, 
and other machine tools to operate with 
tape recorder "machinists." 

Chemical plants and refineries are espe- 
cially well suited to automatic production. 
The flow of chemicals through pipes can 
be controlled easily by valves. Mixing, heat- 
ing, and other processes are easily carried 
out using automatic and remote controls. 
A single operator may "supervise" a large 
chemical plant by means of push buttons 
and knobs, keeping a close check on pro- 
duction with his hundreds of meters and 
gauges. Automatic operation is especially 
desirable where dangerous materials are 
handled as well as explosives, acids, poison- 
ous gases, and radioactive substances. 

+TOOL 
ADJUST 

FEEDING 

STOP NAD -TOOL ADJUST 

.:O 
SEOREGATWG 

- WARN I +WARN 
-REJECT a O+REJECT 

r-PART aK- 1 
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Diagram of basic -post- process control." 
Machine will be stopped automatically 
if tools tail or if tolerances are violated. 

Look underneath the chassis of an older 
television receiver. You'll see a "rat's nest" 
of wires and parts. But even such com- 
plicated devices as television receivers may 
be turned out in a matter of seconds by 
means of automatic machinery. Printed 
circuit techniques are used. The entire cir- 
cuit is reduced to a simple drawing that 
can be reproduced on a metalized plastic 
plate by a photo- etching process. These 
boards are then passed down an assembly 
line where automatic robot machinery in- 
serts resistors, capacitors, and other corn - 
ponents in their proper positions in the 
circuit. The entire chassis board is soldered 
in a single dipping operation. 

The National Bureau of Standards, 
working under the code name of "Project 
Tinkertoy," has developed still another 
technique for the automatic production of 
electronic equipment. Individual electronic 
circuits are built up from small ceramic 
cells. These may be manufactured, checked, 
and assembled into electronic circuits in a 
continuous flow by automatic machinery. 
The completed circuits may be tested auto- 
matically, with defective units thrown 
aside. Only a few changes in the machinery 
are necessary to switch over from pro- 
ducing radio or television receivers for 
civilian consumption to manufacturing 
complex radar equipment and specialized 
military gear for national defense. 

Automatic equipment may be used for 
testing and inspecting all types of man- 
ufactured articles, from checking the color 
on a painted toy to the weight and contents 
of canned goods, from inspecting bottles of 
liquid for foreign matter to the accuracy of 
precision machine parts, from the thick- 
ness of metal plating to the operation of 
a complete engine. In some cases, auto- 
matic machinery may be used for making 
simple repairs. 

Effect on Future of Mankind 

Of course, such a radical change in pro- 
duction is bound to have a great effect on 
mankind. It will mean the availability of a 
greater variety of products of consistently 
high quality, more leisure time for individ- 
uals, and a greater variety of jobs. Differ- 
ences between "unskilled," "semi- skilled" 
and "skilled" workers will disappear be- 
cause most factory workers will be skilled 
technicians, enjoying good wages, interest- 
ing work, and short hours. 

There will be a demand for highly skilled 
machinists and precision workers to make 
"master" tapes for the control of machine 
tools. More engineers will be needed to 
design and to build automatic machinery. 
And there will be a great demand for tech- 
nicians and operators to "supervise" and to 
maintain the automatic factories. 

POPULAR ELECTRONICS 



Automatic alurninfaii of TV picture tubes 
et RCA plant using Stokes automation. 
Close -up at right slows how fixed ramps 
en -he track trp vcrics_s levers. This action 
oontrols the ope:ati3a of other machines. 

While there may be some temporary un- 
employment in a f.w ir_d istries, this will 
soon be taken up by the _r :rease in produc- 
tion and the new industries which will 
spring up. For, just as the first Industrial 
Revolut:or_ caused a tenporary loss of em- 
ployment in one or two industries, it 
eventuaJy resulted in a higher over -all 
standard of living for mankind, in more 
employment, and in more leisure for the 
average Man. And the second Industrial 
Revolution, tike the first one, will not hap- 
pen overnight -it will Le spread over many 
years, with the newer in :°ustries, employ- 
ing rela-ively few workers, changing over 
first. 

With sutcmatic factnrirs and machines 
having such a tremendous impact on 
human activity, yoi would expect a new 
term to describe this 3e3í. There is one. 
Watch for .t; you'll se' it often in the 
future: Automation! 
August, 1955 7 5 
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Morse Code Converter ACCURACY AND SPEED are features of the 
"Trak" code converter, the first successful 
operating instrument that can convert 
Morse code signals either from the air or 
perforated tape, and translate them auto- 
matically into a printed message on a 
standard teletypewriter printer. 

An all- electronic converter, the device 
accepts signals from a radio receiver at any 
speed from 10 to 600 words per minute. It 
then translates the signals into suitable 
electric pulses for a standard teleprinter 
which prints the message text. The con- 
verter works equally well on signals pro- 
duced by hand or machine keying. It also 
will scan undulated inked tape by means 
of a sweep scanner. Similarly, its output 
can operate reperforator equipment or key 
land -line loops to remote teleprinter units. 

"Trak" instantly adjusts to different 
speeds of code transmission, automatically 
compensating for changes of pace. Special 
memory circuits permit it to "copy behind" 
in the same way as a human operator 
would. The development of the device was 
largely the work of William Reid- Smith- 
Vaniz, Jr. (shown in photo) of C. G. S. 
Laboratories, Inc., Stamford, Conn. -0- 

Unique Features, Advanced Design in Hi -Fi Units 
INTENDED FOR CUSTOM HI -FI installations 

are the A -440A preamplifier -equalizer and 
the A -340A power amplifier, introduced 
by Altec Lansing Cdrp. Although the two 
units are designed to be used together, they 
may be interchanged with similar units of 
comparable quality for satisfactory results. 

The A -440A features a hinged door that 
hides all controls except the "on -off" vol- 
ume knob. With the door open, all controls 
are accessible. On the inside of the door 
are printed instructions for selecting rec- 
ord equalization settings, of which 25 are 
available. Another facility allows any in- 
put circuit to provide programing for tape 
recording while monitoring from the tape 
playback head; this permits listening to a 
program on tape while it is still being re- 
corded. The unit is self -powered, and each 
of five inputs has its own level control. 
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Also included are separate bass and 
treble controls, and provision for changing 
from 'volume" to "loudness" control. Fre- 

quency response is reported as 5 to 100,000 
cycles ± 1 db. Net price is $139.00. 

The A -340A power amplifier features a 
newly developed output circuit that uses 
type 6550 power tubes. These tubes, which 
have a capacity of 100 watts, do not require 
balancing. They enable the A -340A to de- 
liver 35 watts with less than 0.5% distor- 
tion. Frequency response is said to be 5 
to 100,000 cycles ± 1 db. Net price is 
$159.00. 

For more data, write to manufacturer at 
161 Sixth Ave., New York 13, N. Y. -®- 
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FISH -FINDERS 

Ultrasonic beams penetrate ocean depths; their echo signals 
provide valuable data on fish and other undersea objects 

FISH may travel in schools but they are 
not learning enough to beat new elec- 

tronic devices that locate them silently and 
accurately. Electronic "fish- finders" -once 
an experimental novelty -are now being 
used widely by commercial fishermen to 
great advantage. Many leading manufac- 
turers, in response to increased demand, 
are producing and promoting these devices 
enthusiastically. 

Fish -finders work in a way very similar 
to sonar systems, popularly termed "under- 
sea radar." Ultrasonic impulses of electron- 
ically generated energy are transmitted 
through the water. Upon contacting fish, 
the energy is reflected back to the ship as 
an echo signal. This signal is then trans- 
lated by indicating units into information 
that reveals the location of the fish. 

The successful results obtained with 
these devices when used by commercial 
fishing enterprises seem to justify their 
initial cost. For example, using Minneapo- 
lis- Honeywell's "Sea Scanar," the whaler 
"Nahmint"-out of British Columbia - 
caught 539 whales during a recent season. 
According to the harpoon gunner, a large 
part of this catch would not have been 
made without the scanner unit. 

ar 

Captain Henry Rollins of the "Malolo " - 
out of Newport News, Va.- commenting 
on the Edo "Fishscope," reports: "On my 
first trip with the 'Fishscope'-the first 
in our area -we had made a set and were 
dragging down with the rest of the fleet. 
The scope showed a real good concentra- 
tion of fish, but after ten minutes it dis- 
appeared. 

"I turned and headed right back through 
that school and after an additional 30 
minutes hauled back with 14,000 pounds. 
The rest of the fleet held their original 
course, and when they hauled back two 
hours later each boat had only 1000 to 
3000 pounds. After that, my only trouble 
was the other boats pressing in on me as 
they knew I was only fishing when I saw 
fish. That problem is solved now. They all 
have their own 'Fishscopes'." 

Depth- Sounding and Navigation Aid 
In addition to locating sea food, most 

fish -finders are readily adaptable for other 
related applications, such as depth- sound- 
ing and locating submerged objects. The 
Bendix DR -12, for instance, furnishes two 
scanning beams, selected by the operator. 
A wide beam is used for locating fish, 
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Panoramic view of un- 
dersea area is obtained 
with "Sea Scanar." As 
its "eye" automatically 
sweeps back and forth 
over a 180° angle. fish 
and other underwater ob- 
jects show up as pips of 
light on screen of cath- 
ode -ray tube. Range 
and scanning angle are 
selected by operator. 

while a narrow beam provides an ideal 
scan for navigation. 

Similarly, RCA's "Fischlupe" provides 
subsurface information and is so sensitive 
that it detects and shows whether the in- 
dication on the CRT scope is being caused 
by a single fish or a school. 

Unique for its size and weight is Raythe- 
on's "Fathometer." This device, said to be 
the world's smallest portable electronic 
unit of its kind, can be employed in a row- 
boat and is especially recommended for use 
in rivers, lakes, and shoal waters. 

Size, complexity, capability, and price of 
these units vary considerably, depending 
on their intended use. The following is a 
list of typical manufacturers of such equip- 
ment, together with representative com- 
mercial models which are currently avail- 
able. 

Bendix Aviation Corp., Pacific Division, 
N. Hollywood, Calif. -The "Fish Magni- 
fier" is an attachment for use with 
various models of the Bendix Depth 
Recorder. It provides a magnified view 
of any underwater section already de- 
tected on the recorder. Indications are 
by stylus traces on a chart. Ranges are 
available up to 25 fathoms (150 feet). 

Edo Corporation, College Point, L. I., N. Y. 
-The "Fishscope" shows pips on the 
screen of a 7" CRT indicator. Any 10- 
fathom sector can be magnified 25 
times. Maximum range is 250 fathoms. 
Components are self- contained and can 
be readily interchanged. 

Minneapolis- Honeywell Regulator Co., 
Marine Equipment Division, Seattle, 
Wash. -The "Sea Scanar" presents a 
"plan position indicator" (PPI) type 

A 25% increase in size of 
catches is reported by E. 
Smola of Virginia. Below, 
school of fish appears on 
screen of Edo "Fishscope." 
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Permanent record of area 
scanned is available using 
Bendix equipment. Pattern 
made on chart by mov- 
ing stylus indicates pres- 
ence of undersea objects. 

display on a CRT screen. Effectively a 
"picture" of the area being scanned, this 
display is accompanied by audible echo 
signals as in a standard sonar system. 
Range is over 265 fathoms. 

RCA Radiomarine Corp. of America, 
New York, N. Y. -The "Fischlupe" pro- 
vides horizontal traces on the screen of 
a 7" CRT indicator. An expanded view 
of any 8- fathom vertical section is avail- 
able. Range is 320 fathoms. 

Raytheon Manufacturing Co., Waltham, 
Mass. -The "Fathometer" presents sty- 
lus traces on a chart. This portable unit 
will operate for eight hours on a single 
6 -volt storage battery. Its range is 40 
fathoms. 

Additional information on any of these 
models may be had by writing to the in- 
dividual manufacturer. -D0f- 

-=r,;,,,,¡,, ._, 

Fish and other undersea objects show 
up clearly on the RCA Wischlupe." In- 
dications on the screen of the cathode - 
lay tube are in the form of short horizon- 
tal traces. Any 8- fathom sector can be 
magnified to provide more accurate data. 

Smallest portable fIshfinder is Raytheon's 
"Fathometer." Within its limitations, this 
unit performs the same functions as more 
powerful devices. It is intended for use 
in lakes, rivers, and shoal waters. Indica- 
tions ore made by stylus traces on chart. 
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Electronic Juggler 
SCIENCE'S FIRST "Electronic Juggler" was 

a stellar attraction at the U. S. Depart- 
ment of Commerce's exhibit at the German 

Industries 
Germany. 

Built by Reeves Instrument Corporation, 
of New York City, the "juggler" is a ma- 
chine that demonstrates the abilities of 
analog computers. It contains its own elec- 
tronic brain, eyes, nerves, and arm muscles, 
all of which combine to hold a steel rod in 

Fair held recently in Hanover, 

perfect balance. Until balance is achieved, 
the machine quivers, jiggles, and jumps. A 
servomechanism finally gives the cue that 
the rod is balanced. 

The "juggler" will then hold the rod in 
perfect balance indefinitely without sup- 
port of any kind. Should a current of air or 
some other force make the rod sway or 
start to fall, a computer will instantly de- 
termine how far the balancing cup-in 
which the rod stands -should be moved to 
keep the rod in an upright position. The 
computer then transmits its solution to the 
servomechanism, which automatically 
moves the balancing cup as required. 

Engineers say that this demonstration of 
continuous "juggling" symbolizes the power 
of computers to perform feats of automatic 
control in industry. 30 

A.C. -D.C. Converter 
SAID TO INCREASE the efficiency of an elec- 

tric shaver up to 60' , a new model of the 
"Bing Crosby 
Shavex" c o n - 

verts alternat- 
ing current 
(a.c.) to direct 
current (d.c.). 
Announced by 
the Shavex 
Company of Los 
Angeles, Calif., 
it uses minia- 
t u r e compo- 
nents and is 
U. L.-approved. 

Priced at $7.95, the 
should be available 
shavers are sold. 

"Shavex No. 911" 
wherever electric 
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If 
Is Smallest and Fastest 

A MINIATURE ELECTRONIC "BRAIN," claimed 
to be smaller, lighter, simpler, and faster 
than any yet revealed, has been announced 

30 

30 

by the Philco Corporation, Philadelphia, 
Pa. Named "Transac" (short for Tran- 
sistor Automatic Computer), the device op- 
erates at phenomenal speeds, can control 
the most complex mechanisms, and yet is 
about half the size of a shoe box. It can 
be operated on ordinary batteries. 

"Transac" can multiply two 6 -digit num- 
bers, such as 956,845 x 934,564, and give the 
correct answer in 48 one -millionths of a 
second. Applications include its use in digi- 
tal computers and automatic control equip- 
ment in business, industry, and the armed 
forces. Because of its size and speed, the 
unit is said to presage mass production of 
transistorized computers, as well as to pro- 
vide a long step toward the development of 
what scientists call a "universal com- 
puter." 30 
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By E. D. MORGAN 

Equipment is tested, dropped, 

pounded, and burned before it 

is rated as safe and tagged 
with the Underwriters' okay. 

AFAMILIAR SIGHT on much electrical 
and electronic equipment used today 

is an Underwriters' Laboratories label. Ex- 
actly what is implied by the use of this 
label, however, is often misunderstood. 

Underwriters' Laboratories, Inc. is a 
non -profit organization sponsored by the 
National Board of Fire Underwriters. Its 
function is to test and inspect materials 
and equipment to prevent loss of life and 
property from fire, crime and casualty 
hazards. To do this adequately, it sub- 
jects devices to grueling tests. Only the 
hardiest designs survive and earn the right 
to the coveted label of acceptance. 

It is important to point out that U. L. 
approval does not guarantee quality of 
performance. The testing is concerned 
primarily with the safety aspects of equip- 
ment. Thus, the label on an approved 
radio receiver, for instance, does not im- 

Electronic equipment 
is often used by U.L. 
technicians. Here. 
the split- second op- 
eration of a burglary 
detection system is 
photographed. Accu- 
racy is assured by 
using a cathode -ray 
oscilloscope, a beat - 
frequency generator, 
and various meters. 
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BEHIND 
THE L. 
LABEL 
ply that it will perform better than one 
not so approved. It does mean, though, 
that the chance of setting a house on fire 
is negligible if the approved model is used. 

No conceivable method of testing is over- 
looked. Much of the test equipment is of 
U. L.,'s own design and they dream up dia- 
bolical plans to subject samples to the 
meanest treatment possible. They try to 
anticipate all of the mistakes that could 
be made by a consumer. Appliances are 
left on for weeks and electric heater cords 
are twisted and untwisted thousands of 
times. 

Television cabinets get a thorough 
pounding before they receive U. L. ap- 
proval. A large picture tube can be a 
deadly weapon when broken, as it hurls 
tiny fragments of glass in all directions. 
To insure against injury, the safety screen 
on the front must be capable of with- 
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Television sets are subjected to a thorough going - 
over by Underwriterá Laboratories, Inc. engi- 
neers. Special attention is paid to shock 
hazards and to overheating problems. 
Cabinets are pounded and safety 
glass hit with steel balls in test. 

standing such shattering. A pound- and -a- 
quarter steel ball is hurled at the set to 
determine its fitness for this purpose. 

To determine whether a safe is fire- 
proof and burglar -proof, U. L. employs its 
own staff of "arsonists" and "safecrackers." 
These men are masters at their trades and 
tackle a new item with drills, sledges, 
torches, and explosives. Just to make sure, 
the safes are dropped onto concrete from 
a second -story level, then placed in a 2000° 
F furnace for an hour or so. If the inter- 
nal temperature goes high enough to turn 
valuable papers brown, what is left of the 
safe is returned to the maker with regrets. 

Fire doors are tested in large gas 
furnaces where flames lick at them until 
they are red -hot. Then a fire hose is in- 
termittently played on the other side of 
the door. Acceptable fire barriers must 
pass the fire endurance as well as the hose 
stream tests. 

U. L.'s Growth 
The organization had its unique start 

when bulbs were installed at the first 
Chicago World's Fair in 1893. These be- 
came the Fair's chief attraction -as well 
as its greatest hazard. Fires, started by 
the not -yet -perfected lamps and wiring, 
were commonplace. This led a group of 
New England insurance interests to au- 
thorize William H. Merrill, a young engi- 
neer, to investigate the situation. He re- 
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sponded to each fire alarm at the fair- 
grounds. If the cause were electrical, he 
would try to locate the defective device 
and determine why it failed. 

Because of Merrill's insistence on thor- 
ough testing before the lamps were in- 
stalled, and correcting their faults before 
offering them to the public, Underwriters' 
Laboratories, Inc. was born the following 
year. Merrill was its first president. 

Since then, U. L. has mushroomed. Over 
375,000 products have been found accept- 
able under its rigorous standards. Testing 
laboratories are located in Chicago, New 
York and San Francisco, with representa- 
tives in nearly 200 cities insuring that the 
standards are upheld at the factories. The 
work is financed solely by charges made to 
manufacturers for the inspection of their 
equipment. 

Annual lists are published giving the 
manufacturers' names and their approved 
products. Four main lists are prepared 
which cover: electrical equipment; fire 
protection equipment; gas, oil and miscel- 
laneous appliances; and accident hazard, 
automotive equipment and burglary pro- 
tection. 

Good will and impeccable honesty is 
the main stock -in -trade of this organiza- 
tion. U. L. never solicits business, but in- 
dustry has learned that it is well worth the 
effort to make sure its products deserüe the 
U. L. label. 30 
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An enclosed heavy-duty switch is 
tested in one of U.L: s many lab- 
oratories. Equipment such as this 
is operated repeatedly under ex- 
cessive loads before it is ap- 
proved and given the U.L. label. 
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These are only a few of the author- 
ized labels used by U.L. to desig- 
nate approved equipment. An item 
bearing such a label has met speci- 
fications and passed severe tests. 

Automatic flatiron is dropped four 
times during continuous operation 
test of 500 hours. Temperatures cf 
various parts as well as operation 
of the thermostat are also checked. 
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Shown here is the dis- 
sected papillary muscle 
of a cat. Attached to 
one end of the muscle 
is a loop of silk thread. 

ANSWERS to the riddle of what causes 
heart disease may come within our own 

lifetime, thanks to the studies now being 
conducted with the aid of special electronic 
equipment. 

Medical authorities have learned, for ex- 
ample, that the heart is a natural elec- 
tronic pump. Electrical impulses stimu- 
late its action. Even when the life vitality 
is ebbing out of an isolated and dying seg- 
ment i of heart muscle, scientists can re- 
new its vigor for a time by injecting into 
it controlled bursts of electrical energy. 

To simulate an important life process, 
scientists of the Cornell Medical School at 
New York Hospital devised the electronic 
and chemical apparatus shown here, and 
have conducted experiments that reveal 
new data about the heart. 

Electronics serves two purposes in this 
work : first, an electrical shock is given 
to the muscle; second, electronic instru- 
ments measure and record the results. 

One very important advantage in using 
electrical shock to stimulate excitable tis- 
sue is that the shock can be graded ac- 
curately in strength. Once the shock is of 
threshold strength, further increase does 
not increase the response. In other words, 
there is a limit to the amount of muscle 
movement brought about electrically. 

In the experiment shown here, a thyra- 
tron stimulator called an "Electrodyne" 
was used to produce pulses of very small 
voltages. At times, less than one volt was 
enough to produce results. 

The stimulated muscle contracts and 
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pulls, by means of a thread fastened to it, 
the wire of an electronic strain gauge.* 
A record of this action is made by a direct - 
writing electrocardiograph. One of the de- 
sign features of this device is its push -pull 
input circuit which has excellent rejection 
of 60 -cycle a.c. interference. The sensitivity 
of the recording instrument is adjusted so 
that the needle will draw a diagram of 
convenient size. 

Ten seconds before the electrocardiogram 
is produced, showing how a certain drug 
effects the heart muscle, the level of fluid 
in the chamber is lowered about 1 cm. be- 
low the base of the muscle to prevent the 
short -circuiting of the recording electrodes 
by the fluid, as well as to prevent the in- 
troduction of too large a shock artifact 
in the recording. 

The photographs here show how this ap- 
paratus is used to measure the effect of 
drugs on the heart. But this is only one 
of the experiments made possible with this 
apparatus. The over -all study concerns one 
of the most important of all physiological 
reactions ... for, while you have two 
legs, two arms, and many "spare" systems, 
your life depends on the continued elec- 
trical activity of the heart. -1}- 

The strain gauge is a resistance wire placed in one 
arm of a Wheatstone bridge circuit. The bridge is 
initially balanced. If a strain is placed on the gauge, 
its resistance changes and unbalances the bridge, the 
degree of unbalance being an indication of the extent 
of the force exerted on the resistor wire. The amount 
of unbalance may be measured by a galvanometer (in 
this case, an electrocardiograph). Here the unbalance 
indicates the pull on a silk thread connected to a 
contracting bit of heart muscle. 

POPULAR ELECTRONICS 



Muscle is placed between elec- 
trodes in plastic holder at left. 
Silk thread is attached to elec- 
tronic strain gauge for record- 
ing muscle's contractile force. 

Close -up view, below, shows heart 
muscle between electrodes with 
thread going off to strain gauge. 

MUSCLE 

Finally, a glass holder is filled 
with solution through which oxy- 
gen is bubbled, and heart muscle 
is stimulated electrically. Drugs 
such as digitalis are added. Re- 
cording instruments indicate ef- 
fect of drugs upon electrical po- 
tentials developed by heart 
muscles during contraction, and 
on its contractile force. New 
heart medicines are tested elec- 
tronically in similar manner. 
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Liquid Chemical Provides First Aid for Electronic Circuits 
ELECTRONIC EQUIPMENT often suffers from 

one basic difficulty- failure of contacting 
surfaces on control mechanisms. Oxida- 
tion and carbonization may cause high 
resistance connections, intermittent op- 

A few drops of the chemical will clean and 
restore the switch contacts in this tuner. 

eration, pitting, and arcing. In many 
cases, the first and obvious approach to 
this problem has been to replace the de- 
fective parts. But any replacements, after 
exposure to the same operating conditions, 
will probably suffer the same defects. 

To solve this problem, one manufacturer, 
Beaver Laboratories, has produced a 
cleansing and restorative liquid called 
"Contact " -a colloidal solution with a hy- 
drocarbon carrier base. Its capillary ac- 
tion enables it to penetrate into ordinarily 
inaccessible places. 

This solution cleans contacts and moving 
parts instantly. It also deposits a coating 
of "duralube," a hard -bonding dry lubri- 
cant which plates the contacting surface 
and resists corrosion, heat and cold. 

The non -flammable cleansing action of 
"Contact," combined with the restorative 
action of the "duralube" contained within 
it, has many uses in electronics. The solu- 

tion displays no resistive, conductive, or 
capacitive values even when used in critical 
v.h.f. and u.h.f. circuits. 

Smoother and quieter operation of small 
motors and converters has been achieved 
by applying "Contact" with the motors 
running. Servicing of controls such as 
rheostats and potentiometers is aided by 
use of the liquid. The arm of such a con- 
trol may become oxidized, carbonized, or 
otherwise coated with poor conducting ma- 
terial. Loose pieces of carbon in carbon - 
type controls often stick to the con- 
trol surfaces. A few drops of the solu- 
tion clean the contact arm and remove 
the loose particles. At the same time, the 
coating of "duralube" is provided. The 
application of "Contact" on delicate mech- 
anisms such as timers, counters, computers, 

Cleaning the shaft of a potentiometer. 

and thermostats is recommended by the 
manufacturer as the "ounce of prevention 
that prevents pounds of replacements." 

As a "get- acquainted" offer, Beaver Lab- 
oratories will send out free samples of 
"Contact." To get a sample, send 15 cents 
to cover mailing and handling costs direct 
to the manufacturer, Dept. 3B, 86 -51 Palo 
Alto St., Hollis 23, N. Y. 30 
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Powerful Wireless Intercom 
No INSTALLATION OR CONNECTING WIRES are needed 

with the wireless intercom which has just been in- 
troduced by Semco Electronics Corp., manufacturer 
of the "Page Boy" electronic "baby sitter." 

This two -way communication system has a range of 
up to several miles and is said to be the most power- 
ful wireless intercom yet designed. Each unit is housed 
in a mahogany or ivory Plastikon cabinet of sufficient 
weight to prevent sliding. The "press -to- talk" control 
can be manipulated with finger -tip pressure. List 
price is $69.95 per pair in mahogany, $74.95 in ivory. 

For further information, write to Semco Electronics 
Corp., 17 Warren St., New York, N. Y. -® 
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"Mr. Meticulous" 

Makes Transistors 
This robot -like machine builds the delicate jurction trcnsistor 

and then runs a series of tests on it -all within one minute 

AMACHINE that can perform more than 
15 irtricate steps automatically in mak- 

ing experimental transistors -the solid 
pea -sizec amplifiers that have most of the 
advantages of vacuum tubes -is now in 
development at Bell Telephone Labora- 
tories. It is familiarly known as "Mr. Me- 
ticulous." 

In less than one minute, this unique ma- 
chine will take a tiny bar of a special semi- 
conducting material, such as germanium 
or silicor -a bar almost as thin as a human 
hair -ex amine it carefully for electrical 
characteristics, and accept or reject it. If 
it accepts the bar, the machine will fix a 
fine gold wire to a critical point on the bar 

Bell Labs scientist R. F. Riesz checks 
operation of "Mr. Meticulous." Machine 
produces four -element i..anction transis 
tors, never gets tired. makes no errors. 
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within an accuracy of 1/20,000 of an inch. 
Then, still within one minute, it connects 
this wire to one of the four wires leading 
out of the transistor; flips the bar end over 
end; repeats the entire operation with an- 
other wire on the opposite side; and finally 
runs a series of electrical tests on the com- 
pleted transistor. 

Junction Transistors for Research 
Transistors for research purposes must 

be of the highest precision and accuracy. 
When fashioned by human hands over any 
extended period of time, some transistors 
are produced which are substandard and 
useless for research purposes. This is the 
result of fatigue on the part of the tech- 
nician. But "Mr. Meticulous" never gets 
tired, never loses his precision or accuracy. 
His hand never shakes and his highly or- 
ganized electronic "brain" rarely has men- 
tal lapses. 

Originated by R. L. Wallace of Bell Tele- 
phone Laboratories, the machine may 
some day be a pilot model for industrial 
machines to be used in assembly line tran- 
sistor manufacture. At this stage, how- 
ever, "Mr. Meticulous" is primarily a lab- 
oratory device designed to aid research on 
so- called "junction" transistors. 

The commonest form of the junction 
transistor is a three -layer "sandwich" of 
germanium sealed in a metal can a frac- 
tion of an inch in diameter. Wire leads 
connect to each of the three layers and 
extend outside the can. This transistor 
performs the same functions as some 
vacuum tubes -for example, it amplifies 
radio signals. 

The new type of transistor assembled by 
"Mr. Meticulous" (although he can build 
other junction types as well) has a fourth 
wire which is attached to the central layer. 
For this reason it is called a "tetrode" or 
four -element junction transistor. Such tet- 

Enlarged view of a 
completed transis- 
tor, shown beneath 
the edge of a U. S. 
dime, highlights the 
unit's tiny and deli- 
cate structure. The 
wire in the photo 
is almost as thin 
as a human hair. 
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rode transistors are very promising for use 
at relatively high frequencies and for 
broadband applications such as television 
and large bundles of telephone conversa- 
tions. 

How "Mr. Meticulous" Works 
To utilize "Mr. Meticulous," an operator 

first places an n -p -n "sandwich" of germani- 
um-as short as the head of a match and 
only a little thicker than a human hair - 
into a clamp on the machine. The machine 
then presses a very thin strand of gold wire 
against the bar and the wire edges along 
the bar with minute steps of 1/20,000 of an 
inch; after each step, the device takes a 
quick electrical look to see whether it has 
reached the thin (1 /10,000 of an inch) cen- 
tral layer of germanium to which it must 
bond the wire. As soon as the wire touches 
this layer, the machine starts measuring 
width until the wire reaches the far side of 
the layer. The machine then decides 
whether the bar is satisfactory. If it is 
not, it can be automatically rejected. 

If the bar is acceptable, "Mr. Meticu- 
lous" retraces his steps to the other side of 
the central layer and counts forward a pre- 
determined number of steps. At this point, 
a shot of electric current is used to attach 
the wire to the germanium. The machine 
then attaches this wire to one of the four 
leads of the transistor itself, and rotates 
the bar of germanium end over end. It 
automatically goes through the same series 
of operations on the other side of the bar. 

Finally, the machine runs a series of elec- 
trical tests to determine whether the com- 
pleted transistor has the proper operating 
characteristics for research purposes. If 
the transistor fails any of the tests, it can 
be automatically rejected. If it passes, "Mr. 
Meticulous" puts it aside as finished busi- 
ness and goes on to the next bar of tran- 
sistor material. 

POPULAR ELECTRONICS 
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"OVER THE HORIZON" 

TRANSMISSION 

Super -powered transmitters 
beam TV and phone signals 

up to 200 miles without 
help from relay stations 

DIRECT television and multichannel tele- 
phone transmission through space for as 

much as 200 miles -without relay stations 
and at ultra -high frequencies -is now a 
reality, according to announcements by 
Bell Telephone Laboratories and the Mas- 
sachusetts Institute of Technology. Video 
and audio information can both be sent 
"over the horizon" on u.h.f. channels in an 
extension of a transmission technique re- 
cently applied to the continental defense 
system. 

Over -the- horizon transmission means that 
longer communications bridges are possible 
over; water and rugged terrain. In the 
present microwave radio relay network 
across the United States, relay stations are 
only about 30 miles apart. 

Standard AM radio broadcasting em- 
ploys waves that follow the earth's curva- 
ture. But waves used in television and 
telephone relays were presumed to travel 
in a straight line. For many years, "line of 
sight" transmission between antennas 
placed on towers on the horizon (about 30 
miles apart) was thought to be the only 
practical means of transmitting by radio 
the wide bandwidth needed for television 
and multichannel telephone service. 

August, 1955 

This was disproved after years of re- 
search at M. I. T. and Bell Telephone Lab- 
oratories. The Bell Laboratories' research 
stemmed from Bell's success with trans - 
continental microwave systems for carry- 
ing telephone conversations, radio and tele- 
vision programs from coast to coast, and 
their continued interest in radio propaga- 
tion. The M. I. T. interest was stimulated 
by work for the Government in radar and 
overseas broadcasting. 

Scientists knew that ultra -high frequen- 
cies traveled "over the horizon" under cer- 
tain conditions but believed them to be too 
weak and undependable for practical use. In 
the course of investigating occasional in- 
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terference attributed to these waves, how- 
ever, the scientists discovered that many 
actually overshot the relay towers they 
were aimed at and arrived at farther 
points with remarkable consistency. 

The next step was to provide reliable 
long- distance transmission "over the hori- 
zon." Engineers did this by erecting larger 
antennas and using higher power than is 
employed in the conventional microwave 
system. Thus, they put to use the weaker 
signals that drop off a straight radio beam 
beyond the horizon and are reflected or 
scattered to distant points by the atmos- 
phere. 

The effect of the new system is very 
much like that of a powerful searchlight 
which casts a beam in a straight line. A 
searchlight aimed at the sky can be seen 
from the ground miles away, even when 
the searchlight is behind a hill. This is 
possible because some of the light is re- 
flected and scattered by the atmosphere. 

In order to make use of over- the -horizon 
transmission, 10 -kw. transmitters and 60'- 
diameter antennas are being employed, 
representing 20,000 times the power and 30 
times the antenna area used in the present 
transcontinental microwave system. It was 
found necessary to employ the lower fre- 
quencies (in the u.h.f. band) to develop 
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Electrostatic Tweeter 
DESIGNED AS A LOW -COST high frequency 

reproducer, the SKL -100 electrostatic 
tweeter uses the electrical forces devel- 
oped between the two plates of a capacitor 
as the source of its audio output. A thin 
diaphragm of polystyrene is covered on one 
side with gold leaf, while the other surface 
rests against a perforated metallic plate. 
The gold leaf and the plate are connected 
through a suitable network to the ampli- 
fier output. 

This type of speaker requires a bias d.c. 
voltage to stress the dielectric which is, in 
turn, modulated by the audio a.c. signal. 
The SKL -100 covers the frequency range 
above 5000 cps. "Highs" are distributed 
over a wide angle by the louvred deflection 
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with available equipment sufficient power 
to attain a satisfactory degree of re- 
liability. 

Even after scientists learned that trans- 
mission was possible "over the horizon," 
they were not certain that this medium 
would support the broad band of frequen- 
cies needed for multichannel telephone or 
television transmission. In the fall of 1953, 
they found that they could transmit 12 
voice channels "over the horizon." Tele- 
vision was first successfully transmitted 
this way in 1954 between Bell's Holmdel, 
N. J., laboratory and the M. I. T. Round 
Hill Research Station near New Bedford, 
Mass., a distance of 188 miles. 

Bell and M. I. T. scientists emphasize 
that this success with over -the -horizon 
transmission will probably result in a sup- 
plement to- rather than a replacement of 
-line -of -sight radio relay systems. 

Over -the -horizon signals are not to be 
confused with a similar type of transmis- 
sion known as "ionospheric scatter," which 
is useful in long- distance transmission of 
telegraph signals at relatively low frequen- 
cies. Unlike ionospheric signals, the over - 
the- horizon technique provides signals that 
are useful for the wide bandwidths re- 
quired for a television picture or by many 
telephone channels. -- 
plate. Data on this unit, which retails at 
$5.00, are available from Kingdom Prod- 
ucts, Ltd., 23 Park Place, New York 7, 
N. Y. 

Enclosure Has Adjustable Port 
THE NEW "TUNE -A- PORT" speaker en- 

closure may be adjusted by the user for 
best tonal out- 
put by means 
of two external 
knobs that raise 
or lower the 
port opening. 
This bass reflex 
type cabinet ac- 
commodates 12" 
or 15" single - 
unit, coaxial, or 
triaxial loud- 
speakers. Ten 
thousand cubic 
inches of space 
are enclosed 
within its pad- 
ded interior. 
Over -all size is 
36" high by 24" 
wide by 17" deep. Retail price is $69.50. For 
complete details, write to the manufacturer, 
Standard Wood Products Corp., 47 W. 63rd 
St., New York 23, N. Y. -{- 
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Empty spaces in 225 x 300' parking lot 
are readily spottsd cn television screen. 

TV for Parking Lots 

ONE OF THE newest applications of 
closed -circuit television is in a parking 

lot. Mounted atop a light standard is a 

comp set, lightweight "TV eye" camera. It 
is connected to a 21" receiver located in 

the lct's entrance booth. When a motorist 
drives into the lot, the attendant need only 
glance at his TV screen to locate a vacant 
space. The "TV eye" may be rotated to 
provide a complete view of all sections of 

the parking field. 
The installation shown here is used by 

the Downtown Merchants Association, Oak- 
land, Calif. Photo at top is an actual shot 
of part of the parking area, as seen by the 
attendant on his screen. The TV set is 

housed in the hut shown in the center 
photo, while the simplified block diagram 
(right) shows how the system works. Note 
provisions for controlling pan and tilt of 
the TV camera. Below is an over -all view 
of the parking lot, which has become a 
more orderly and safer place with the aid 
of electronics. 3Ô 

V=RHEAD 
CABLE 

UNDERGROUND CONDUIT 

A -TV EYE CAMERA IN WEATHERPROOF 
HOUSING 

B -TV EYE CAMERA CONTROL IN TOWER. 
C -21" MONITOR IN ENTRANCE SHACK. 
D -PAN AND TILT MOTORS. 
E -PAN AND TILT CONTROLS. 
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Underchassis view of light- operated 
relay. The photocell and lens as- 
sembly, which makes use of a rub- 
ber attachment plug, is mounted 
on the left chassis flange. 

Using the CdS Photocell 

PHOTOELECTRIC devices have myriads 
of uses in homes, public buildings and 

factories. They may be used to open doors, 
count objects, warn of smoke or fire, or 
serve as intrusion alarms -to mention only 
a few applications. They are essentially 
rugged and reliable, and have met with 
widespread acceptance. 

There is one fundamental disadvantage 
inherent in the majority of the phototubes 
and photocells presently available, namely, 
their low output current. To be useful, 
the output of the light detector must oper- 
ate a relay, counter, or other device. Be- 
cause of the low current, an amplifier is 
normally used to boost the output suffi- 
ciently to be of value. The addition of the 
amplifier complicates the unit. 

Recently, a new type of photocell was 
introduced which has sufficient output, with 
proper illumination, to operate a sensitive 
relay or counter directly. Known as the 
cadmium sulphide photocell, it is a photo - 
resistive type, i.e., its resistance changes 
when it is illuminated. The sensitive ele- 
ment, a crystal of cadmium sulphide, has a 
very high resistance (ranging from hun- 
dreds of megohms to as high as tens of thou- 
sands of megohms) when it is dark. Its 
resistance decreases very rapidly as more 
and more light strikes it. Thus, if a voltage 
is applied to the cell, the amount of cur- 
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By MARVIN LUBIN 
WALLACE SAMUELSON 

Light -operated relay employing 
the new CdS (cadmium sulphide) 

photocell has a number of uses 

rent flowing through it will be an indica- 
tion of light intensity. Under proper condi- 
tions, this current may be sufficient to op- 
erate a sensitive relay. 

A basic circuit for this type of device is 
shown in Fig. 1. Voltage is applied across 
the series combination of the photocell and 
a load. When the cell is dark, the resistance 
is high and current flow is very small. 
Under illumination, current flow increases. 

This photocell is the basis of the very 
simple, easily built, light- operated device 
shown in Fig. 2. Here the operating voltage 
is obtained by rectifying the line voltage 
(117 volts, 60 cycles) to give about 130 
volts, d.c. Since the current drain is very 
small, the rectifier, SRI, can have a rating 
of only 20 ma., although a unit with a 
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PHOTOCELL 
VI 

))1, 

RLI SOI 

4 

CI 

Pictorial diagram of relay. 

TERMINAL 
STRIP 

larger rating may be used if desired. Sev- 
eral alternate relays are given in the parts 
list; any relay with an 8000- 10,000 ohm 
coil which will operate on 1 to 3 ma. is 
satisfactory. One advantage of this device 
is its very low power drain when the pho- 
tocell is dark. Under this condition, power 
consumption is negligible. 

Construction is extremely simple, as can 
be seen from the photograph. Any chassis 
of convenient size may be used. Mounting 
of parts is not at all critical, as long as the 
line voltage is well isolated from the chas- 
sis. 

The cadmium sulphide cell employed in 

LINE 
PLUG 

this unit is very small, which means that 
it will not intercept much light. Therefore, 
a lens system was added to concentrate 
the available light on the photocell. A novel 

(Continued on page 121) 

R1 -4700 ohm, I/2 w. res. 
C1 -20 Aid., 150 v. elec. capacitor 
SRI -20 ma., 130 v. selenium rectifier 
RYI- S.p.s.t. relay, 8000 -10,000 ohm coil (Sigma 

4F; Relay Service Co. RS Midget'; Potter & Brum- 
field SS5D) 

VI- Cadmium sulphide photocell (Standard Elec- 
tronics CdS -3 Type DR -1.5 ma.) 

SOI- Chassis type a.c. socket (Cinch -Jones 2R2) I- Rubber handle plug 
1 -Line cord and plug 
1 -Lens. 11 /4" diam., I" focal length 
1- Single lug tie point 
1-4" x 6" x 2" chassis base 
Misc. screws, wire, solder, etc. 
*Available from Relay Service Company, 1310 -12 
North Pulaski Rd., Chicago 51, III., at $3.30 each. 
Specify Part No. R -1000A for s.p.s.t. NC contacts, 
Part No. R -1000B for s.p.s.t. NO contacts, and Part 
No. R -1000C for s.p.d.t. contacts. This latter relay 
is $3.50. 
"Available from Standard Electronics Div. of Hupp 
Corporation, P.O. Box 513, Carlisle, Pa. at $3.95 
each. 
Total cost of parts, approx. $11.90 

LIGHT 
SOURCE 

Fig. 1. Circuit showing basic operation. 

SOI 

OUTPUT H 
VI 

PHOTOCELL 

C, 

+ 

RI 
4/K 

SRI 
RECTIFIER 
20MA. 

i17VA.C. 

CI 
+ 2opfd 

RL I 

O.C. RELAY 
S.P.S. T. 

9000A 

Fig. 2. Schematic diagram of the relay. 
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By GEORGE BERRY 

Strictly for the beginner; 

the how and why of radio 

or electronic schematics 

plus pictorial vs. wiring 

IF YOU enjoy building and experimenting 
with electronics, but still feel a bit shaky 

about wiring up circuits directly from the 
schematic diagram, take heart. Pictorial 
diagrams are all right to start with, but 
they are not as easy to follow as they look. 
But schematic diagrams are actually much 
easier to understand than they would seem 
to be. Most of them are a lot simpler than, 
say, a road map, and easier to figure out 
than a diagram of an end -run play in foot- 
ball. 

Let's assume you already recognize the 
standard symbols for the common parts - 
tube, capacitor, resistor, and coil ... bat- 
tery, headphones, antenna, and ground. 
Once you have some idea of what these 
different gadgets do, it's almost impossible 
to mistake what the symbols mean. They 
were designed that way. 

The idea of the schematic diagram is 
simply to show what is connected to what, 
in the simplest, most direct manner possi- 
ble. You can take a schematic and compile 
from it a list of what connections to make. 
Then you can follow that list with a solder- 
ing iron and pliers and the circuit will be 
all wired up. Experienced people, including 
engineers, usually do this mentally while 
they are working. 

Let's take an example, say, the simplest 
possible one -tube radio receiver. This set 
will work, incidentally, but don't build it 
except for practice. A very few more parts 
would make a vastly better set, but that 
44 

would spoil the neat simplicity of our ex- 
ample. The schematic is shown in Fig. 1. 
Now let's proceed through the mental proc- 
esses that go with wiring it up. 

First, mount on a board those parts 
which ought to be screwed down. That 
means the tube socket and the tuning ca- 
pacitor. Let's use a big board and set the 
batteries on it too, so that it can be carried 
around. There are few sounds as discour- 
aging as the "clunk" of a heavy B battery 
plunging to the floor, accompanied by the 
ripping noise of taut wires pulling radio 
parts out by the roots. 

The coil can be screwed down, too, if it 
has a bracket. Some screw terminals or 
Fahnestock clips for the antenna, ground, 
and headphones need to be fastened on as 
well. Now we are ready to wire. Starting 
at the left, we see that the antenna termi- 
nal, one end of the coil, and one side of 
the tuning capacitor C2 should all be con- 
nected together. Do so. Next, and rather 
naturally, the ground terminal, the other 
end of the coil, and the other side of the 
tuning capacitor C2 all go together. The 
frame side of C2 is always the ground side. 
Now note that the little mica capacitor CI 
and the resistor R1 are connected directly 

POPULAR ELECTRONICS 

t 
ii i.. 1' Suk:ìl..i.nFJaWyr Yënir .¡ iMilOMleaY:iw t i^'Il: _+i brn aeuuia tlwMrr:+xwf rfYWiÑe:t!N+'r'n4. 'Mil-á4 



-O,ì1: ... 2P. -.7 

across each other. Let's solder them to- 
gether, and then see where the combination 
goes ... one end goes to pin No. 5 on the 
tube socket while the other end goes to the 
tuning capacitor -that side which is con- 
nected to the antenna. 

Where do the other socket terminals go? 
Well, No. 3 goes directly to one side of the 
phones. While we are at it, let's take care 
of the other side of the phones. A long wire 
goes to the positive side of the B battery; 
make it red for "+ ". Now there are only 
two connections left on the socket. Pin 
No. 2 goes to the negative side of the A bat- 
tery, so let's solder a wire there. It goes to a 
couple of other places, too. In fact, it looks 
as if pin No. 2, the "A minus," the "B 
minus," and ground are all connected to- 
gether. Does it matter just what wires go 
where, so long as these four places are all 
connected together? Well, it matters at 
v.h.f., but not down here in the AM broad- 
cast band. Let's do it in some reasonably 

ANT 

LI 

direct way. A wire from socket pin #2 
should go to the frame (ground) side of 
the tuning capacitor. It can be easily 
routed around via the terminal on Li. 
Color should be black for ground, negative, 
and such things, if we are particular. As 
the B battery will be sitting alongside the 
A battery, let's make the wire about six 
inches longer than necessary. Skin the in- 
sulation six inches back from the end and 
connect that to "A minus "; then skin the 
end and connect that to "B minus." It is 
simpler that way. 

Now we ought to be finished . . . except 
for pin No. 7. That goes to the plus side 
of the A battery, and nowhere else. Better 
put a clip on the battery end of the wire 
so we can turn off the unit. 

Clip a wire from a water pipe or bed- 
spring or something onto the "ground" ter- 
minal, drape ten feet of old magnet wire 
from a defunct auto speaker field over 

(Continued on page 102) 

C2 

OCTAL 
SOCKET 
IG4GT 
TUBE 

VI 

GND (TO CHASSIS) 

HEADPHONE 
CONNECTIONS 

82 B 
BATTERY 

Fig. 1 (facing page). A 
wiring schematic contains 
the identical information 
conveyed in the pictorial 
schematic (Fig. 2 at the 
right). Beginners tend to 
favor the use of the pic- 
torial; but once familiar 
with the essentials behind 
the true wiring schematic. 
it becomes obvious that the 
latter will always be best. 
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Flash -Gun 

By HARVEY POLLACK 

Why waste good film on flash 

shots when this indicator will 
test your flash gun's operation 

FOR THE CAMERA USER, nothing is so 
aggravating as a flash bulb which fails 

to go off when a crucial, never- to- be -re- 
peated scene is being photographed. Al- 
though many flash guns are equipped with 
a "test" position in which the condition of 
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Wiring schematic of the flash -gun tester. 
Note the simplicity of the circuit which 
uses a filament transformer and a neon 
bulb. The plug to the flashgun bulb 
socket is made from discarded bulb base. 

External view of the tester showing a ciga- 
rette on the right for a comparison of size. 
The neon bulb is mounted in a rubber 
grommet on the panel near the cigarette. 

the cells may be checked by observing the 
brightness of a flashlight bulb inserted in 
the socket, inexpensive cameras like the 
Hawkeye Flash and the Kodak Duoflex I 
and II cannot be tested this way. 

The simple little tester described here 
can be made up for less than $1.50. It 
checks the flash equipment right at the 
flash -bulb socket, with or without film in 
the camera. This kind of test reports 
simultaneously the condition of the dry 
cells and the cleanliness of all internal 
contacts. 

All that's needed is a spent flash bulb of 
the right size, an inexpensive filament 
transformer of the 6.3 -volt variety (a Stan - 
cor P -6134 was used in the author's model), 
an NE -2 neon lamp, a small box of metal 
or wood, and two rubber grommets. 

The test plug that goes into the flash 
socket is made from the base of the 
burned -out flash lamp. Wrap the latter in 
several layers of cloth and break the glass 
by rapping it with a hammer. Break away 
most of the glass shards with a pair of 
pliers, then soak the metal portion in boil- 
ing water for about five minutes to soften 
the cement. After this, the remaining par- 
ticles of glass can be removed easily with a 
screwdriver. Unsolder the old wire leads 
from the center contact and the brass shell, 
and then resolder a 2' or 3' length of twin 
line cord to the base as shown in the illus- 
tration. To finish the plug neatly, fill the 
hollow with molten sealing wax or ordinary 
paraffin. 

Wire the circuit as shown. The NE -2 
lamp projects up through the hole in one 
of the grommets and is firmly supported 
by friction; the remaining grommet is used 
as an exit hole for the test lead carrying 
the plug. 

When the flash equipment is ready to be 
tested, plug the remodeled flash -bulb base 
into the socket. If there is film in the 
camera, cover the lens with a piece of 
cardboard to avoid fogging the film. If the 
neon tube flashes when the shutter is op- 
erated, the batteries and contacts are good; 
if it fails to do so, the bulbs will not fire! 

The principle of operation is so simple 
that practically nothing can go wrong. As 
the shutter makes instantaneous flash con- 
tact, the cells in the flash gun send a pulse of 
current through the 6.3 -volt winding. This 
voltage is stepped up by transformer action 
to a potential sufficiently high to fire the 
neon lamp. If the cells are weak or the 
constacts are dirty, the neon lamp will not 
glow at all. 30 
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Build Your Own 

Applause Meter 

Add a professional touch to 

local amateur talent contests 

and shows with this simple, 

easily built applause meter 

By LOUIS E. GARNER, JR. 

AMATEUR CONTESTS are never com- 
plete without an applause meter of 

some kind. Here is a unit that will add a 
professional touch to any amateur show - 
whether at a church benefit, a local high 
school show, a lodge show, or a civic group's 
charity performance. 

But an applause meter need not be con- 
fined to the job of judging contests. Since 
it is basically a simple sound level meter, it 
may be used in dozens of other applications 
-from checking relative noise levels in an 
industrial plant to determining the efficien- 
cy and performance of a p.a. system by 
checking sound levels in various parts of 
an auditorium. 

Assembling this applause meter can be a 
lot of fun. Standard, easily available parts 
are used throughout, and the circuit is sim- 
ple and foolproof. Little or no difficulty will 
be encountered even by the beginner in 
building the unit -one or two evenings or a 
single weekend will provide adequate time. 

Construction 

As can be seen from the circuit diagram 
(Fig. 1), this device is basically a three - 
stage amplifier fed by a loudspeaker used as 
a microphone. The output of the amplifier 
is rectified and passed through a 0 -500 mi- 
croampere meter. Thus, the meter deflec- 
tion is directly proportional to the intensity 
of sound striking the speaker microphone. 

A standard wall -type loudspeaker baffle 

View of applause meter as seen by contest judges. Ordinary 
clothesline cleat serves as a support for the power cord. 

August, 1955 47 



was used as a cabinet for housing the model. 
Four rubber feet are attached to its "base" 
and a kitchen cabinet handle to its "top." 
Almost any type of housing will serve as 
well -a metal utility box, the cabinet from 
an old table -model radio receiver, or eyen a 
home -made wooden box. The chassis and 
control panel are of aluminum. A commer- 
cial chassis base (ICA No. 29080) was used 
in the model, but a satisfactory chassis can 
be bent from sheet stock if preferable. Di- 
mensions are not critical. The panel was cut 
from an aluminum cookie sheet, but any 
stiff, durable material may be used, and 
even plywood or hard board, such as Ma- 
sonite, is satisfactory. 

After cutting the panel to size, check its 

fit. In the author's model, imperfections in 
the speaker baffle left several gaps between 
the panel and the baffle "cabinet." If a snug, 
tight fit is obtained, a few 1 /2" holes should 
be drilled either in the sides or in the top 
and bottom of the cabinet. These serve the 
dual purposes of providing ventilation and 
keeping the speaker from being "muffled" by 
a closed air chamber, with a resulting drop 
in sensitivity. Standard decals are used for 
labeling the controls. A clothesline cleat is 
mounted on the panel and serves as a holder 
for the coiled line cord when the instrument 
is carried. 

A 6" PM loudspeaker is used as a micro- 
phone in the model, but any size PM speaker 
from a 2" midget to a 15" giant will do the 

R1- 250,000 ohm volume control (audio taper) 
R2 -10 megohm, 1/2 w. carbon res. 
R3 -270K, 1/2 w. carbon res. 
R4 -220K, 1/2 w. carbon res. 
RS -27K, y2 w. carbon res. 
R6 -47K, 1/2 w. carbon res. 
R7 -1 megohm, 1/2 w. carbon res. 
R8 -220 ohm. 1 w. carbon res. 
R9 -1 megohm, 1/2 w. carbon res. 
R10 -10 K, 1/2 w. carbon res. 
RU -1K, 2 w. carbon or wirewound res. 
R12-47 ohm, 1/2 w. carbon or wirewound res. 
CI -.005 pfd. disc ceramic capacitor 
C2-0.1 pfd., 200 volt paper tubular capacitor 
C3, C5 -O.01 pfd. disc ceramic capacitor 
C4-10 pfd., 25 v. tubular electrolytic capacitor 
C6-0.1 pfd., 200 volt metalized paper tubular 

capacitor 
C7, C8 -20-40 pfd., 150 volt dual tubular elec- 

trolytic capacitor 
C9 -O.25 pfd., 200 volt paper tubular capacitor 

(optional -see text) 
TI- Speaker output transformer, 5000 ohms pri., 

3.5 ohms sec. (Merit Type A -3026) 
T2 -Small power transformer: 150 v. @ 25 ma., 

6.3 v. @ 0.5 amp. (Merit Type P -3046) 

PM. 
SPEAKER 

TI 
RED 

250K 
RI 

BLUE 

SI- S.p.s.t. toggle switch 
SRl -20 ma. selenium rectifier (Radio Receptor 

Type 8Y1) 
VI -Type SAlM tube 
V2 -Type 12ÁT7 tube 
CR1 -Type 1N34 crystal diode 
M1-0 -500 microampere, 21/2" diam. meter (see text) 
1 -6" PM loudspeaker (see text) 
I -7 -pin miniature tube socket 
1 -9 -pin miniature tube socket 
1 -line cord and plug 
1- speaker wall baffle 1- kitchen cabinet pull (handle) 1- control knob 
1- clothesline cleat 2- 2- terminal tie point 
1- 7- terminal tie point 
4-1/2' rubber grommet 
1 -3/8" rubber grommet 
1 -sheet of aluminum (about 8" x 10") for panel 4- rubber feet 
1- chassis (ICA #29080, 3" x 61/3' x 11/2") 
Misc.-ground lugs, machine screws, nuts, wire, 

solder, etc. 

Total cost of parts, approx. $28.00 

27K 

46K .Olptd. C5 
Cptd. 

6AU6 y 6 

.005Yfd. 
VI 220K G3 12517 RIO .Olptd. V2 10K 

CI 2 
6 270K 

125 

i 9C 

R3 IN34 39 
CRI 

R7 

R2 10MEG. - I MEG. mi J 4C2 
Iptd. 

SENSITIVITY 

Fig. 1. Schematic diagram and 
parts list for the applause meter. 

C4 10yT R8 R9 
220 1 MEG. 

I K 47rL } RED T2 

Rn RI2 
,.,t 

+ 2ÓMA. BLACK 

C7 C8 
20 pto. T40ptd. 

RED 

GREEN 

9 
V2 

NOT USED 

4 VI 

GREEN 

VELLO 

GREEN 

SI ~~ 
SP.ST. 

117V. 

AC. 

BLACK 
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job, although the larger speakers may be 
slightly more sensitive. Use any PM speaker 
that is available. It may surprise you to 
learn that a dynamic loudspeaker will op- 
erate very satisfactorily as a microphone, 
provided that it is properly matched to the 

amplifier. An output transformer is usual- 
ly employed for matching. This "micro- 
phone" characteristic is utilized in many 
intercom systems where a single unit serves 
as both loudspeaker and microphone. A 
crystal or a high impedance dynamic 

TI 
UNE 
PLUG 

/ 

/ / / 
/ 

/ 

/ 

/ 
/ / / :- /- t1i' 

70 
SPNR 
VOICE 
COIL 

RI I 

R3 

GREEN- YELLOW 

(UNUSED) 

T2 

C7 

CB 

12 A77 
TUBE 

V2 

SRI 

6526 
TUBE 

VI 

C5 

Pictorial diagram of the applause meter, indicating the suggested method of wiring the 
various components. The photographs show location of the components on the chassis. 
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microphone could be used in place of the 
loudspeaker. In such a case, the match- 
ing transformer, T1, would not be needed. 
Replace R1 with a 2- megohm control and 
connect the microphone leads directly 
across it. 

When all chassis machine work has been 
completed, mount the transformers, tube 
sockets and other components using small 
machine screws and hex nuts. Lock washers 
should be inserted under each nut or, as an 
alternative, each screw and nut can be 
painted with fingernail polish. This step 
will keep the screws from working loose 
when the instrument is carried about. Use 
rubber grommets for protection wherever 
wires pass through the chassis or panel. And 
take care not to use excessive pressure when 
mounting the small selenium rectifier SR1. 
Place a fiber washer under the mounting 
nut and between the rectifier and chassis to 
serve as a "cushion." To minimize the 
chances of damage, mount the meter last of 
all ... preferably after the wiring is com- 
pleted. 

Wiring Hints: Since the applause meter is 
basically a three -stage audio amplifier, the 
same wiring precautions apply as in assem- 
bling an amplifier. Lead dress is not too 
critical, but the input and output lead con- 
nections should be kept well separated to 
avoid oscillation and component leads kept 
as short and as direct as possible to avoid 
hum and noise pickup. Use a hot, clean, 
well- tinned soldering iron and rosin core 
solder, and complete all connections as 
quickly as possible to avoid heat damage. 
Take special pains when soldering the ter- 
minals of the selenium rectifier, as exces- 
sive heat can damage this component. 

It is best to wire as much of the main 
chassis as possible before attaching it to the 
panel. Since the instrument will probably 

be used on the stage of an auditorium or in 
other places where a standard outlet may 
not be close by, install a long line cord -12' 
to 15' length is not excessive. 

Circuit Modifications: There are two cir- 
cuit modifications which may be incorporat- 
ed in the instrument . . . (1) a simple "fil- 
ter" to reduce the sharp peaks caused by 
someone whistling, and (2) a meter other 
than the 0 -500 microampere unit used in the 
model and specified in the parts list. To add 
a simple filter, connect a small paper ca- 
pacitor across the meter terminals, as shown 
at C9. The exact value is not critical; try 
sizes from 0.05 pfd. to 0.5 pfd. to see which 
gives the best results. Voltage rating is un- 
important. 

A 0 -1 ma. meter may be substituted 
without changes in the circuit, but the in- 
strument's sensitivity will be reduced some- 
what. A 0 -200 or 0 -100 microampere meter 
will give greater sensitivity than the 0 -500 
unit, but it may be necessary to increase the 
size of R10 slightly to reduce "needle slam- 
ming" when the sensitivity control is turned 
up. Determine the best size experimentally. 

Installation 
With the wiring completed and checked 

for errors, install the tubes and plug the unit 
into a wall receptacle. Turn it on and allow 
it to warm up for a minute or so. Turn the 
sensitivity control all the way up and speak 
a few words out loud. An up -scale deflection 
should be obtained on the meter. If a down - 
scale deflection occurs, reverse the connec- 
tions to the germanium diode (1N34). Speak 
in a louder and in a softer voice. The louder 
the voice, the greater the deflection that 
should be obtained. Try turning the sensi- 
tivity control back. As it is turned back, 
less deflection should be obtained for the 
same sound level. 
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Top view of chassis after 
the two transformers have 
been mounted and before 
any of the wiring has been 
done. Location of tube 
sockets and rubber grom- 
mets can be readily deter. 
mined from this photograph. 
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RS RIO :6 R12 SRI 

R CI C2 C3 R7 V2 C5 R9 ,R8 C7.C8 

Underchassis view with the major components identified in accordance with Fig. 1. 

If a small deflection is obtained even when 
there are no sounds in the room or when 
the sensitivity control is turned back, don't 
worry. There may be some small hum or 
noise pickup in the circuit, but this will not 
prevent the instrument's use. If the "no 
signal" deflection is appreciable, check the 
circuit wiring carefully. If necessary, shield 
the input leads. 

To use the completed instrument as an 

applause meter, set it on a table so that the 
speaker faces the audience. One or more 
"judges" may watch it and record the re- 
sults. Before a performance begins, ask the 
audience for a good "hand." While they are 
applauding, set the sensitivity control so 
that the needle deflects about two -thirds or 
three- quarters of full scale. Keep the con- 
trol at this setting throughout the judging. -i- 

View of chassis and panel removed from cabinet. 

TI VI RI CRI MI V2 
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Typical Clock Radio 

Usually mounted on the back of all clock 
radios is a tag or sheet describing the 
operation sequence. Also outlined on 
the back cover is a diagram of the tube 
positions, "'switched" a.c. outlet, and 
controls for setting time on the clock. 

Disassemble the clock radio in the same 
way that the ordinary household radio 
would be disassembled. Before slipping 
the radio chassis from the plastic case, 
note that the clock is plugged into the 
receiver chassis by a small two- or three - 
prong male plug. Pull this plug out 
and the receiver chassis will be free. 

Should it ever become necessary to oper- 
ate the radio without the clock, the 
"on -off " switch in the clock mechanism 
must be shorted. Use an ohmmeter to 
determine the correct terminals and con- 
nect them with a short length of wire. 
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Clock radios differ from ordinary radio receivers in that they 

include an electric clock -this is how they may be checked 

August, 1935 

By H. LEEPER 

Two spots to be checked for wear and 
tear are the connections to the loop an- 
tenna and the entry of the a.c. line 
through the chassis wall. If the former is 

frayed, it may be necessary to replace 
the wire to insure a good connection. If 

the a.c. line is cut or scarred, it should 
be replaced with fairly heavy a.c. cord 
(capable in some clock radio combi- 
nations of handling at least 1000 watts). 

As is usual with most small a.c. -d.c. 
household radios, excessive hum or dis- 
tortion is probably due to the filter ca- 
pacitors. Replace them if they have 
broken open or are leaking. Use values 
shown on capacitor cartridge and care- 
fully observe polarity (coloring of wires) 
when soldering new unit in place. 

To check the appliance outlet, temporarily 
plug in a 100 -watt lamp bulb. Before 
plugging in the clock radio, of course, 
reassemble the connections to the clock 
motor and switch. Check the time when 
the appliance switch went into operation. 
Also note if there is excessive hum in the 
speaker. which in some cases may be 
due to the clock motor. If faulty time 
switching prevails or the hum cannot be 
corrected, clock may have to be replaced. 
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Build Your Own 

Geiger Counter Probe 

Handy method of adding another 

G -M tube to counters utilizing 

the CK 1026 in 900 -volt circuit 

to increase flexibility greatly 

MOST inexpensive Geiger counters are 
not supplied with an external probe. 

Such a probe is very convenient to use in 
prospecting because it offers better expo- 
sure to radioactivity. This article describes 
an inexpensive method of constructing a 
sturdy probe which will operate with any 
Geiger counter using a CK 1026 G -M tube. 

Parts required are as follows : a spiral 
wire holder for a CK 1026 tube, which can 
be purchased for a few cents from a supplier 
of parts and kits for Geiger counters or can 
be shaped from heavy -gauge bare copper 
wire; a CK 1026 Geiger tube; five feet of 
double stranded wire cable; two Fahnestock 
clips; a polarized two -prong plug with an 
insulated socket; and a s.p.d.t. slide switch. 

The probe is made from a metal tube ap- 
proximately 8" in length and having a 1Y4" 
inside diameter. A nickel -plated brass tube 
of these dimensions can be obtained from a 
plumbing supply store for about 50 cents. 
Make a wooden handle of any desired 
length from a round piece of wood of 
the proper diameter with a Y4" hole drilled 
lengthwise through the center for the 
wire cable. A cylindrical- shaped wooden 
plug can then be fashioned to fit snugly 
into the metal tube, and the Geiger 
tube holder is mounted on the plug. Drill 
a small hole lengthwise through the 
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wooden plug for the wire which attaches to the center electrode of the Geiger tube by 
means of a Fahnestock clip soldered to the 
end of the wire. This wire should be covered 
by polystyrene tubing or spaghetti to pre- 
vent leakage of high voltage. 

Mount the spiral holder for the Geiger 
tube in a hole drilled lengthwise through the 
wooden plug, and bend back the end of the 
tube holder into another hole drilled about 
Y." into the wooden plug. A Fahnestock clip 
should then be soldered to the end of the 
Geiger tube holder where it is bent back, 
and the solder should be permitted to flow 
around the end of the tube holder to affix it 
firmly to the assembly. Solder should also 
be applied at the other point where the tube 
holder fits into the wooden plug. Care must 
be taken so that no metal of the Geiger 
tube mounting will touch the metal tube 
when the plug is inserted into it. A clear- 

WIRE TUBE HOLDER 
IS BENT SACK INTO 
SECOND HOLE 

ENO VIEW OF WOOD 
MOUNTING RING POLARIZED PLUG 

4 

FANNSTOCK CLIPS 

WIRE LEADS TO GEIGER TUBE COMM 

Geiger tube mounting in the probe. 

POLARIZED 
SOCKET 

e q 

I- 

GEIGER COUNTER CIRCUIT 

A 

J 

GEIGER TUBE IN COUNTER 

SPOT 
SWITCH 

NOTE ''Ui CONNECTS WITH CENTER ELECTRODE IN EXTERNAL 
PROBE. 

Circuit adaptation for external probe. 
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Finished probe assembly ready for attach- 
ing to a Geiger counter. The holes permit 
beta ray entry into the CK1026 tube. 

ance of 1,4e should separate the soldered 
connections and Fahnestock clips from the 
outer metal shell of the probe. 

Drill a network of holes into the metal 
tube for a length of three inches. These 
should be about %" in diameter and evenly 
spaced so as not to weaken the structure of 
the tube. The holes permit the passage of 
beta radiation to the Geiger tube which 
would not normally pass through the wall of 
the probe. 

Insert the CK 1026 Geiger tube into the 
spiral holder, making a tight connection. 
The wire cable is fed through the wood 
handle and the two wires are connected to 
the Geiger tube mounting. Electrician's 
tape or a metal clamp should be placed on 
the wire cable at the inside end of the handle 
to take up the strain of pull on the cable. 
Fix the handle and the wooden plug in place 
by means of small wood screws through 
holes drilled in the metal tube. A wooden 
plug is fitted into the end of the probe to 
complete the assembly. Solder a two -prong 

polarized plug at the end of the wire cable. 
The Geiger counter is easily adapted to 

connect to the external probe. Remember 
that it is important that the Geiger counter 
switch be turned off, as there are 900 volts 
across the Geiger tube. The two terminals 
of a polarized socket are connected in paral- 
lel with the Geiger tube terminals in the 
counter. Proper polarity of the socket con- 
nections is determined from the polarity of 
the plug attached to the probe. The wire 
which connects the center (positive) elec- 
trode of the Geiger tube in the probe should 
connect with the center electrode of the 
tube in the Geiger counter. 

Insert a s.p.d.t. slide switch in the circuit 
as illustrated, connecting either the probe 
or the original Geiger counter circuit at one 
time. Holes should be drilled into the Geiger 
counter's case to accommodate the socket 
and switch which are mounted in place with 
small self- tapping screws. 30 

Filter Eliminates TVI 

THE COMPACT HIGH -PASS filter -type TV 
interference eliminator announced by Clip - 

pard Instru- 
ment Labora- 
tory, Inc., is in- 
tended for use 
with any video 
receiver having 
a 40 - mc. i.f. 
channel. Known 
as the Clippard 
"De Luxe Hi- 
Pass Filter, 
Model No. 
4125," it is said 
to eliminate or 
reduce interfer- 
ence and reject 
or attenuate 
1 o w frequency 
signals below 
50 mc. The unit 

August, 1955 

may be used with 300 -ohm balanced input 
systems or 300 -ohm twin lead. 

For additional details, write to the manu- 
facturer at 7390 Colerain Road, Cincin- 
nati 31, Ohio. 

Unbreakable TV Lamp 
SOFT INDIRECT LIGHT iS cast by a new 

lamp which is designed to illuminate the 
TV viewing area in 
the home. 

A thick felt pad 
under the base pre- 
v e n t s scratching. 
The entire unit is 
washable, color -fast 
and unbreakable. 
Made by Peerless 
Products Industries, 
812 -16 N. Pulaski 
Rd., Chicago 51, Ill., 
this TV lamp is 
listed at $4.95. .- - 
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Plastic Tape Reels 
MADE OF TOUCH, glass- reinforced plastic 

instead of metal, the 10 /2" magnetic tape 
reel just introduced by Minnesota Mining 
and Manufacturing Company, Saint Paul 6, 
Minn., producer of "Scotch" brand mag- 

netic tapes, incorporates new structural 
features. The first of its design to be com- 
mercially available, according to the manu- 
facturer, it eliminates many of the prob- 
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lems encountered with conventional alumi- 
num reels and offers superior tape -han- 
dling characteristics. 

An important innovation is the tiny cen- 
ter hole, IY18" in radius, which is said to 
provide more accurate centering, improved 
balance, and greater strength than the 
3" center hole found in conventional 101/2" 
reels. The reinforced plastic material pro- 
vides a reel that cannot be bent or perma- 
nently distorted, as compared to aluminum 
reels. Its one -piece precision construction 
replaces the three pieces of the metal reel 
normally held together by bolts, and elim- 
inates the possibility of bolts loosening or 
being lost. 

Designed for use with equipment which 
accommodates 101/2" metal reels, the new 
reel lists for $4.50. It holds 2400 feet of 
"Scotch" brand No. 111 or No. 120 "High 
Output" tape or 3600 feet of "Scotch" brand 
No. 190 "Extra Play" magnetic tape. 30 

Low -Cost Intercom 
"AN ELECTRONIC INTERCOM that everyone 

can afford" is the description given by 

Mark Simpson Mfg. Co., Inc., Long Island 
City, N. Y., to its new Masco "E -Z TALK." 
Complete with 50 feet of cable, the two- 

station system lists at $19.90. The all -metal 
cabinets are finished in an attractive ivory 
enamel and all units are U.L.- approved. 

The master unit features an "on-off" 
power switch, volume control, and separate 
press -to -talk switch, while the remote unit 
can answer calls from a distance with no 
switch necessary for operation and is al- 
ways "open" for baby- sitting or dictation. 

This new intercom is said to offer natural 
voice reproduction, with ample sensitivity 
and low hum and noise. The system costs 
less to operate than a 30 -watt bulb. Both 
master and remote units measure 61/2" x 
3%" x 41/2" high. Shipping weight of each 
complete system is 61/2 pounds. -50- 

Short -Wave Hi -Fi Tuner 
THE FIRST SHORT -WAVE AM tuner for high 

fidelity has been announced by Browning 

Laboratories, Inc. Entitled the "Brownie" 
L -500, it is designed as a twin companion 
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to the "Brownie" L -300, "FM- only" tuner. 
As the first tuner to cover short wave, 

the L -500 enables audiophiles to listen to 
famous foreign orchestras, music festivals, 
folk music, special events, and news pro- 
grams. Outputs connect to amplifier and 
speaker as well as tape recorder. 

The L -500 covers both domestic AM and 
the international short -wave band -19 to 
49 meters. Sensitivity is under 2 micro- 
volts, said to be comparable to the finest 
communications receivers. Other features 
are: broad and sharp AM tuning; full fre- 
quency response; 10 -kc. whistle filter; built - 
in high -gain ferrite antenna; cathode fol- 
lower output to permit remote installation; 
and self- contained power supply. 

Now on display at hi -fi dealers, the L -500 
is priced at $87.50 net. Specifications are 
available at dealers or from manufacturer 
at 750 Main St., Winchester, Mass. -j- 
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PLAYIN3 HANDLE PUSHBUTTON (S2) 
FILAMENT SWITCH (SI ) 

- TUNE-UP (R3) 

LOUDS'EAKER 

AMPLIFIER TERMINALS 

_ 

- 

BUILDING an electronic organ is not a 
task that should be lightly undertaken 

by a novice. However, there are many lit- 
tle electronic "music- makers" that he can 
easily put together. Such gadgets are in- 
teresting to build and fun to operate. 

This article describes a music -maker on 
which a little over two octaves can be 
played -a range which will allow the 
player to strike up many simple tunes. 
Although far from being a fine musical 
instrument, the notes obtainable from this 
gadget have enough overtones to sound 
good; in fact, it sounds something like 
a violin. While it is intended primarily as 
an electronic toy for youngsters, older 
people will enjoy it also. 

The electronic "whistler," so named be- 
cause of its output characteristics, has its 
own loudspeaker. But its output is rather 
low, allowing it to be played without dis- 
turbing others. If louder sounds are de- 
sired, this music -maker has two binding 
posts which can be connected to an ex- 
ternal amplifier or to the audio stage of a 
radio. Since it contains its own batteries, 
it does not have to be connected to the 
power line, and so is safe even for small 
children to operate. It can be held in the 
hand or set on a table while being played. 

August, 1955 

By RUFUS P. TURNER 

Enjoy leisure hours building 

and playing this music- maker- 

it has tonal quality similar 

to a violin, covers over two 

octaves, is easy to operate 

Music is achieved by swinging a lever - 
type handle to locate the notes and press- 
ing a push button to give the sound. No 
sound comes from the loudspeaker until 
the button is pressed. The sound continues 
as long as the button is held. A little 
practice will show how far the handle 
should be swung for a certain note. Play- 
ing by ear is easy with this instrument. 

How It Works 

The simple electronic "whistler" consists 
of a tunable oscillator (which generates the 
notes) followed by an amplifier and loud- 
speaker. Two tubes and two batteries are 
employed in the unit. 

Figure 1 shows the complete circuit. 
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R2 

27 K 5W 
CI 

4111. 

V 
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VI 

.01old 

C2 
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021MM_ 

PLAYING 
RI ARM 1 
50K 

TUNE UP 
ADJUSTMENT 

N.O. 
PUSH BUTTON 

BI 

11111617 
S2 

67 I/2V. 

R4 
500n 
5W 

S 

Y © 

PST 

B2 .- 
11/2V 

RS 
500K 

5W 

3S4 
V2 

4 
BROWN 

RI -50,000 ohm pot. 
R2- 270,000 ohm, 1/2 w. res. 
133- 100,000 ohm pot. 
R4-500 ohm, 1/2 w. res. 
R5 -500,000 ohm, 1/2 w. res. 
C1 -0.01 Aid. mica capacitor 
C2 -0.02 µfd., 200 v. tubular capacitor 
C3-0.l µfd., 200 v. tubular capacitor 
S1- S.p.s.t. toggle switch 
S2- S.p.s.t. normally open miniature push- button 

switch (Switchcraft 101 -L) 
TI -Audio driver trans. (Triad A -81X) 
T2- Universal output trans. (Stanror A -3823) VI- 1G4 -GT tube 
V2 -3S4 tube 
B1 -671/2 v. battery (Burgess XX45) 
B2 -11/2 v. battery (Burgess 2FBP) 1- Chassis, 8" x 6"x 41/2" (L.M.B. No. 146) or 8" x 

6" x 31/2" (ICA 29444, Bud CU -2109; see text) 
1-3" PM dynamic speaker 
1 -Octal socket with 3/4' mounting pillars 
1 -7 -pin miniature socket 
3 -2 -lug insulated terminal strips 
1 -1 -lug insulated terminal strip 2- Insulated binding posts 
I-31/2"x 31/2" piece of speaker grille material I- Alignment tool (ICA Type 6161) 
1 -Metal shaft coupling for 1/4' shaft I- Finger -grip knob for 1/4' shaft 

Total cost of parts, approx. $16.50 

Parts having the same mechanical and electrical 
specifications as those indicated may be used. 

ALIGNMENT TOOL (ICA TYPE 6161) 

SET SCREWS 

"NOTES" 
POTENTIOMETER 

(RI) 

BEND 

-METAL SHAFT 
COUPLING (FOR 

I /4' SHAFT) 

Fig. 2. Details of the playing handle. 
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RIO PM 
DYNAMIC 
SPEAKER 

TO EXTERNAL 
AMPLIFIER 

CASE GROUND 

Fig. 1. Schematic diagram and parts 
list for the electronic music- maker. 

The 1G4 -GT tube is the oscillator. Notes 
are selected by adjusting potentiometer Rl. 
A second potentiometer, R3, allows the 
music -maker to be tuned up- either by 
ear or with a piano. 

When push button S2 is pressed, what- 
ever note has been selected by the setting 
of the "Notes" potentiometer, R1, is heard 
from the speaker. This push button, when 
it is pressed, places the two tubes into 
operation by applying plate voltage. The 
main "on -off" switch, Sl, controls the fila- 
ments of the two tubes. 

Tones from the oscillator are amplified 
by the 3S4 tube and fed through an out- 
put transformer to a small 3" speaker. 
The terminals labeled "To External Am- 
plifier" may be connected to an amplifier 
or to the audio stage of a radio when more 
volume is wanted. 

The music -maker operates on two small 
batteries which are mounted inside its 
case. One of these (B1) is a 671/2-volt B 
battery which supplies voltage to the 
1G4 -GT plate, and to the 3S4 plate and 
screen. The other (B2) is a 1% -volt A 
battery which lights the filaments of both 
tubes. 

How It Is Built 

How the "whistler" is built is shown 
in the photographs and pictorial diagram. 
Housing consists of an aluminum chassis 
box 8" long, 6" wide, and 41/2" deep 
(Bender No. 146). If this specific cabinet 
cannot be obtained, a standard 8 "x6 "x31/2" 
unit (ICA 29444, Bud CU -2109) may pos- 
sibly be used by rearranging the parts and 
perhaps obtaining smaller batteries. A 3 "- 
diameter hole is cut at one end of the front 
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panel of the box and the speaker mounted 
behind it. A 32" square piece of loud- 
speaker grille material covers the hole. 

The lever -type handle, used to locate the 
notes, is made from a plastic -handled metal 
alignment tool (ICA Type 61611 and a 
metal shaft coupling. First, the coupling 
is fastened to the shaft of potentiometer 
R1, as shown in Fig. 2. A right -angle bend 

then is made in the rod of the alignment 
tool and the broad round tip on the end 
of this rod is sandpapered or filed a little 
to allow it to slide into the coupling free- 
ly. Now the setscrews of the coupling are 
tightened, and the job is finished. 

The "External Amplifier" terminals are a 
pair of insulated binding posts which can 
be seen mounted near the speaker. One 

BINDING 
POST 

R3 
TUNE UP 

ADJUSTMENT 

TO 671/2V "8' BATTERY 

Pictorial diagram of the "whistler" showing all of the components except the batteries B1 and B2. 
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