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developed by CADRE INDUSTRIES CORP 

for the 27 ¡Me CITIZENS BAND OPERATION: 
. 

These CADRE units are bui.t tc the highest standards of the - 

electronics industry, by a ccmpany that has been long estab- 
lis-iecr as a prime manufactdrer of precision electronic 

i = research equipment and computer assemblies. CADRE trans - 
4 

' deiverá are 1001/4 transisto-ized - compact, lightweight . ., . ; 

!, engineered for unparal:elec performance and relliability. - 5 

# i 5. 
; The CADRE 5 -Watt Transceiver, at $199.95, for examplei for 

5 Offices, hbmes, cars, trucks.; bcats, aircraft, etc., measures a - --. 

t rnere 11 x 5 x 3", weighs less than 6 pounds,! Nevertheless,.it -: 

7 6ffers 5 crystal -controlled tkansmit;receive channels (may be .- 

i .. 
úsed on 411 22), and a rangeoi1t0 Miles on land, 20 over water! 

. r 
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- 
Thé CADRE; 130-MW Tr'ansce ver $124.95, fits into a shirt: 
pccket! Weighs 20 ounces, -;yet receives and transmits on any - 

of :the 22 !channels ... efficien1tly clearly arnoy- 
in§ neiseZ tk berfedt "pocket teleplone"! 

! For the time being it is ullikely that there will beeneugh 
CADRE tránléei<e-s tO Meet áII the dérnarid. ObvioCisly; our 
dealers eanrot restrict their'Iale to the -fields of rriediCire, 

. ágriculture, tansportation,: irlmicipal services, etc. Hoys/- 

e.er, since t-iese- CADRE inithwére engineered for profs- 
inal artid sierio¿s'comMetcial If:Oat/ors-and cost mare ' 

then ordlríary C8 Itranscei¡fer: - we belJeve, that as "water, -; 
! fiftds its own 'eve ,CADREtainsceivers will, foF the most'oaft,1 
- find their way into 11;ehandS ¿f th'ose wholreally need then , 
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your pay? 

a'successful plan'lor .. . 

Electronics Training 

ó 

fleoni'csb for you .1. 

Get This Handy Pocket 
Electronics Data Guide 

Free. . 
Puts all the commonly used conversion 
factors, formulas, tables, and color codes 
at your fingertips. Yours absolutely free 
if you mail the coupon today. No further 
obligation! 

TO GET THIS FREE GIFT, 

MAIL COUPON TODAY! 

FIND OUT how the FCC license helps 
you get a better job or in- 
crease your pay on your 
present job. 

Cleveland. Institute óf Electronics 

Desk PE -76, 1776 E. 17th, Cleveland 14, Ohio 

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

Military 
Radio TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
HomeExperimenting 
Telephone Company 
Other 

MOVE AHEAD IN 

ELECTRONICS 

Your FCC License 
Or Your Money Back 

Completion of the Master Course (both Sections) 
will prepare you for a First Class Commercial 
Radio Telephone License with a Radar Endorse- 
ment. Should you fail to pass the FCC examina- 
tion for this license after successfully complet- 
ing the Master Course. you will receive a full 
refund of all tuition payments. This guarantee 
is valid for the entire period of your enrollment 
agreement. 

Investigate Our NEW/ 
Training Program 

in Computers, 
Servo -Mechanisms, 

Magnetic Amplifiers, 
and others 

Desk PE -76, 1776 E. 17th, Cleveland 14, Ohio 

Accredited by the National Home Study Council 

In what kind of work In what branch of Elea - 

are you now engaged? tronics are you inter- 
ested? 

Name _Age 

Address 

City Zone State 
PE76 
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For serious- 
minded men 

desiring 
higher 

income and 
status- 

CREI has developed a program of home study that is .com- 
parable in technological content to advanced residence courses 
in electronics. The program was developed hand -in -hand with 
leading companies and Government agencies contributing to 
the Nation's efforts in electronics, communications, missiles, 
and space exploration. 
This CREI program in Electronics Engineering Technology 
may be completed in 2 to 4 years, depending on how much of 
your spare time you can devote to study. The courses are 
presented in easy -to -understand form. Our instructors will give 
you personal attention and assist you when you need help. 
To qualify CREI graduates for advancement to key technical 
positions, CREI offers a complete program in electronics, 
including- 

Automation Instrumentation Industrial Electronics 
Aeronautical Electronics Guided Missiles Radar 
Servo -mechanisms Computers Astronautics Tele - 
metering Communications Electrcnics Manufactur- 
ing Field Engineering Nuclear Engineering 

A COLLEGE -LEVEL EXTENSION 

PROGRAM IN ELECTRONICS 
There is a drastic need in the electronics industry for well- 
educated engineers and technical personnel. Although the 
great majority of students find ample opportunity for ad- 
vancement with their present companies, CREI maintains a 
Placement Bureau to assist graduates and advanced stu- 
dents in finding more desirable positions. For many years, 
the demand for CREI graduates and advanced students has 
far exceeded the supply. 
A few of the private companies and government agencies 
whose officials approve CREI for their own personnel: 

U. S. Navy (5,240 enrolled in Florida Power & Light 
extension program) Pan American Airways 

Army, Air Force, Marine 
Corps, Coast Guard 

Columbia Broadcasting System 
National Broadcasting Company 
Federal Electric Corporation 

United Airlines 
The Martin Company 
All America Cable & Radio 
Voice of America ... and many others 

QUALIFICATIONS FOR CREI. You qualify if you have a high 
school diploma or equivalent, and if you have had basic 
electronic training and practical experience in electronics. 
Available to Veterans. 

CREI's Extension Division 

offers you a college -level 

home study program in 

electronics comparable in 

technological content to 

advanced residence courses. 

Mail this coupon ... today! 
CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1204-H, 3224 16th St., N.W., Washington 10, D.C. 
England: CREI London, Granville House. 
132-135 Sloane Street. London S.W. 1. England 
Please send me your course outline and FREE 56 -Page Book 

Insurance for Your Future in Electronics and Nuclear Engi- 
neering Technology" . describing opportunities and CREI :,,,^ home study courses in Advanced Engineering Technology. _ ... 

Radar, Servo and Computer Engineering Technology Electronic Engineering Technology 
n Communications Engineering Technology 

Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 
Nuclear Engineering Technology 

Name Age 
Street 
City Zone State 

Check field 
of greatest 

interest 

Check: Home Study 

!"& as 

Residence School Korean Veteran 

To obtain fast, immediate 
service and to avoid delay, 
ít is necessary that the fol- 
lowing information be filled 
in: 
Employed by 

Type of Present Work 
Education: 
Years of High School 

Other 

Electronics Experience 

April, 1961 3 
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(ON SALE APRIL 27) 

THREE-WAY INTERCOM 

Complete details on how to build a transistorized inter- 
com with two slave stations. Since the system operates 
on batteries, it can be set up anywhere in the home, 
office, or out-of-doors. 

CB POWER METERS 

Limited to 5 watts maximum input, every CB'er wants top 
efficiency from his transmitter setup. This article tells 
you how to use CB wattmeters and field -strength meters, 

and gives you tips on which meters to buy. 

TRANSISTORIZED GRID -DIP METER 

Build your own completely portable, battery -operated 
grid -dip meter. Ideal for use with mobile rigs as well as 
around the ham shack, this transistorized GDM comes on 
immediately at the flip of a switch. 

SUBSCRIPTION SERVICE, Forms 3579 and all subscription Correspondence should be addressed to pougier Electronics. Circu- lation Department, 434 South Wabash Avenue. Chicago 5. Illinois. Please allow at least four weeks for change of address. Include your old address as well as new-enclosing if possible an address label from a recent issue. 

CONTRIBUTORS: Contributors are advised to retain a Copy of their manuscripts and illustrations. Contributions should be mailed to the New York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care. but this magazine assumes no responsibility for their safety. Any Copy accepted is subject to whatever adaptations and revisions are necessary to meet the requirements of this publication. Payment covers all author's, Contributor's and contestant's rights, titles. and interest In and to the material accepted and will be made at our current rates upon acceptance. All photos and draw- ings will be considered as part of material Purchased. 
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RADIO -TV and 
ELECTRONICS TRAINING 

*21 INCH 
Receiver Kit included 

..-s.-7Fi 

;-1:4ZY'i If 

«1 
APPROVED 

SLAW WE 
SHOP 

n utnrñ acne. 

- Gel your free book on the 

FAMOUS RYS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

AT A PRICE 
YOU CAN AFFORD! 

Yes, this great course costs far less than any training of ifs kind 
given by other major schools! Radio -Television Training School 
will train you for a good job in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of It-a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service . 

ALL at a really big saving to you. How can we do 
this? Write to us today . . . end find out! 

And what's more - you can (if you wish) 

OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO -TV SERVICE SHOP 

We Want Many More Shops This Year 
This 38 year old training organization - 
called RTS_ that's Radio -Television 
Training School - wants to establish a 
String of tadio-TV Repair Shops in 
principal cities throughout the U. S. 

So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 

ING. We are helping and training 
ambitious men to become future 

owners and operators of these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY) 

COMPLETE 

:t COLOR TV 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

. AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 6. Plans for shop 

the shop front. arrange meat. 
3. Complete laboratory 

of test equipment. 
3. Letterheads. calling 

cards, repair tickets. 
etc. 

4. Basic inventory of tube. parts. 
supplies. 

5. Complete advertising in, promotional 
material. 

7. Instructions on how 
to go into business. 

8. Continuous consul- 
tation and help. 

9. The right to use 
CTS Seal of 
Approval, and the 
RTS Credo. 

10. Theright to use 
the Famous 
Trade Mark. 

. . 

AL /to 

I 

TñE\/0`I 
RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 

April, 1961 
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INCLUDED 

you build these 
and other units 

tt 

rtlIi[Slft 
Elf NOME! 

Qéo 

*tubes \..r 
excluded f 

RADIO -TELEVISION 
TRAINING SCHOOL 
sit EAST ROSECRANS AVENUE 

LOS ANGELES 59 CALIFORNIA 

µ'e must insist that the men 
we sign up be trained in 
R.dlo-TV Repair, Merchan- 
dising and Sales by our 
training methods-because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR Est' 5922 .71 SPARE TIME! 

BUSINESS 
PLAN 

Ow! N" 
CUT OUT 'AND MAIL = IODJYt 

RADIO -TELEVISION TRAINING SCHOOL 
815 EAST ROSSCRANS AVE Dept. PE41 
LOS ANGELES 59 CALIFORNIA 
SEND ME FREE - all of these big opportunity books 
"Good Jobs in TVElectronics." "A Repair Shop of Your Own" 
and "Sample Lesson." I am interested in: 

eudio.Television o Industrial Electronics 
(Automation) 

Name Age 

Address 

City E. State 
Sot 

I 

Mail"This Coupoñ'Naw=No Salesman'Will Call 

5 
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NEWS SC PE 
'CHOMP -COUNTING TRANSMITTER gives Australian scientists 

low-down on food intake of grazing sheep. In experiments at 
Ian Clunies Ross Animal Research Laboratory "down under," 
a transmitter strapped to a sheep's back signals a recorder 
in the lab each time the sheep's jaws open and close. The 
findings: as many as 120 jaw movements are made by a 

hungry sheep each minute. As the sheep's appetite decreases, 
however, it selects food more carefully, with longer pauses 
between jaw movements. 

JUNIOR'S MARBLES have gone to work for Uncle Sam at 
the White Sands Missile Range in the manufacture of 
printed circuits. Previously, printed -circuit boards were 
etched by letting the laminated boards rest face up for 21/2 
hours in a ferric chloride etching solution. Results: uneven 
etching and undercutting. Now, the boards are placed face 
down on top of toy glass marbles in a solution heated to 
SO° C. As the tray holding the sorution is agitated, granules 
of copper easily drop out of the etched portions of the 
board and settle at the bottom of the tray. Results: in- 
creased production and improved quality. The new 'tech- 
nique was developed by the U. S. Army Signal Missile Sup- 
port Agency. 

,A WIRELESS MICROPHONE, said to be the first truly work- 
able system of its type, has been developed by Vega Elec- 
tronics Corp., Cupertino, Calif. Design problems encoun- 
tered with earlier wireless mikes have been licked in the 
"Vega -Mike": it is light in weight (71/2 ounces), small in 
size (1" in diameter and 5" long), boasts good low -fre- 
quency fidelity, and lacks r.f. radiation dead spots. Actually, 
the unit is a completely self-contained, transistorized, bat- 
tery -operated FM station; the neck strap which supports 
the mike also serves as an antenna. Power output of the 
Vega -Mike is less than 20 thousandths of a watt, but its 
useful range may be a half mile or more. Just think-Mary 
Martin need not shout in her Peter Pan role any longer! 

TAPE RECORDING NOTHING is the aim of these B. F. Good- 
rich engineers as they put a new type of tire through tests 
at the Brecksville, Ohio, research laboratories. The tire's 
performance is captured by tape recorder and movie cam- 
era as the test car makes a sharp turn close by; the tape 
and film help the engineers analyze tire deformation and 
its effect on noise generation and wear. Goodrich engineers 
state that one sharp street -corner turn takes about as much 
off a tire's life as 10 miles of ordinary straight driving. If 
they succeed in developing a completely noise -free tire, the 
sound -effects industry will suffer a severe setback. 

More on page 8 



BREAK THR 
ABOVE AVERAGE INCOME 

T, 

AVERAGE INCOME 

LOW INCOME 
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'I °UNTRAINED 
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SUCCEED tN'MANY HIGH -PAYING 
JOBS LIKE THESE.. - 

TV -Radio Sales, Service and Repair' 
Profitable Business of Your Own 

Communications Technician- F.C.C. License 
HiFi, Stereo & Sound Recording Specialist 
TV -Radio Broadcasting Operator 
Technician Di Computers & Missiles 
Electronics Field Engineer 

_Specialist in Microwaves & Servomechanisms 
Expert Trouble Shooter 
All -Phase Master Technician 

NATIONAL VA SCHOOLS 
wºeEPwIPE TIUIgING SINCE 1905 

e001 S0. 116UEgOA ST., LOS ARGUES 31 (MIL, U. S. A. 

Write Dept. R2G-41 

RESIDENT TRAINING AT LOS ANGELES 

ff you wish to take your training in our 

Resident School at los 
NOW in 

the 

world's TV capital. stLabs. 

and Rad,n-TV 
big.modern Shops. 

work with latest 
Ilene w 

,nstalled_ 
I nest. complete faith' 

hes offered by any sool. Expert 

friendly in tractors. Personal attenNun. 

o Graduate Employment 
school-and part 

Nndrne home neat 
lea time ¡oh while you 

WRITE FOR SPECIAL RESIDENT 

SCHOOL CATALOG AND INFORPOMION 

° N.T.S. HOME TRAINING is 

Classroom Developed 
Lab -Studio Planned' 

Shop -Tested 
Industry -Approved 

Specifically Designed 
for Home Study 

ACCREDITED MEMBER 
. the only norionolly 

recognised cleetedieleg 
ogencyfor 

homehome study udy schools. 

ACTUAL LESSON 

Á.l 

I w. 

vice f 
SUCTESINTS.SES 

REB1O 

«ma: 

i.,BH ER PAY 

ECTRONIG 
Ty- RADIO 

START NOW! Break through the Earning Barrier that stops 
half -trained men. N.T.S. "All -Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 
A more rewarding job ... a secure 
future . - . a richer, fuller life can 
be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

19 -BIG, KITS 
°:YOURSTO KEEP, 

. " 

N.T.S. Shop -Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost.., and it is your key 
to the most fascinating, opportu- 
nity -filled industry today! 

YOU LEARN QUICKLY AND EASILY 
THE H.T.S. SHOP -TESTED WAY 

You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

You , 
' 

work on 

actual j ob 

projects 
{ 

J 

td 

Free book 

gives you all the facts 

ticnal cost. You also get a Profes- 
sional Multitester for your practical 
job projects. 

EARN AS YOU LEARN... 
WE SHOW YOU NOW! 

Many students pay for entire tuition 
-and earn much more - with 
spore time work they perform while 
training. You con do the same ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

MAIL 
- 

(NATIONALnF1 SCHOOLS (, j 
COUPONWORLD-WIDE TRAINING SINCE 1905 r 

NOW : r 
for ' 

FREE :BOOK; 
and 

o ACTUAL Name Age 

'LESSON ¡ Address ', 
_ City Zone State 

NO OBLIGATION! r cheat here if interested oN.y in Resident Training at Los Angeles. 
VETERANS: Give date of discharge 

NO SALESMAN WILL CALL' - A 

Mail Now To 
National Technical Schools, Dept. R2G-41 

4000 5. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electronics - 

TV -Radio rrOppertunity" Book and Actual 
Lesson. Nc Salesman will call. 

I 

JI ' 

JI 

r 

r 
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Continued 

PE 

'RADAR IN 3 D was shown for the first time by IT&T at a 

recent meeting of the American Rocket Society in Washing- 
ton, D. C. Unlike other pseudo 3-D radars which require two 
radar pictures, IT&T's gadget shows radar targets positioned 
in space on a single display unit. It's all accomplished by 
means of flashing pinpoints of light on a rapidly rotating 
screen. An observer can follow the flight of aircraft, missiles, 
satellites or submarines, and future astronauts may be able 
to see the space around them as well as Flash Gordon can. 

AN ELECTRIC TRANQUILIZER that anesthetizes patients for 
major operations has been developed by doctors at the 
University of Mississippi for the U. S. Army. Intended for 
battlefields as well as hospitals, the low-cost, lightweight 
gadget is easy to use. Two small electrodes are attached 
to the patient's head. Within 60 seconds, an a.c. current 
increased in frequency from zero to 700 cycles puts the 
patient to sleep. One minute after the juice is turned off, 
the patient awakens. The first operation utilizing the electric - 
current "sleeping pill" proved to be a success. However, 
applications for the device are somewhat limited since it 
cannot be used for head operations. 

PISTOL -PACKING MAMA is quick on the draw as she wires 
a Minneapolis -Honeywell electronic computer. The electrically 
operated solderless wiring gun and the pretty miss do their 
share in hooking up one million feet of wire-requiring 
1,400,000 electrical connections-in this super -fast "adding 
machine." Six-gun holsters may soon be seen as standard 
equipment on the assembly line and in powder rooms. 

ICE OR STEAM can be produced by a thermoelectric device, 
smaller than a paper clip, which draws its power from two 
flashlight cells. Called a "Peltier cooler," the device was 

developed by Hughes Aircraft engineers and is used to cool 
experimental infrared detectors to -100°F with only two am- 
peres of current. Hughes engineers devised a new technique 
of fabricating the thermoelectric material in a "cooler," 
making it possible to operate at one -tenth of the current pre- 
viously required. A heat -controlled "oven" can now be built 
that will hold an even 70° temperature in weather varying 
from -40° to 180°F, while using less power than an automo- 
bile headlight. When d.c. current is passed through the 
"cooler," it either heats the oven or, when reversed, cools it. 
Quick -defrost refrigerators with no moving parts may soon 
be standard equipment in every American kitchen. 

8 POPULAR ELECTRONICS 



tick! tick! 
Maybe you don't remember the magic tick - 
tick of Dad's alarm clock ... or the excitement 
you felt at the tiny sound of his key turning 
in the lock. 

But don't despair. Grownups, too, can expe- 
rience exciting moments in sound. Try Audio - 
tape and see. 

The unique quality of this tape gives you 
more clarity and range, less distortion and 
background noise. It's your silent (but knowl- 
edgeable) partner in capturing fresh, clear, 
memorable sound-whether it's Saturday night 

LI 

Elie me. NI 

merriment ... or a Sunday afternoon concert. 
Remember: if it's worth recording, it's worth 
Audiotape. There are eight types . . . one 
exactly suited to the next recording you make. 

i7 speaks for itself" 

111.1 PAII4 

AUDIO DEVICES INC., 444 Madison Ave., N. Y. 22, N. Y. 
Hollywood: 840 N. Fairfax Ave., Chicago: 5428 N. Milwaukee Ave. 
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RESIDENT SCHOOL COURSES IN 

LOS ANGELES AND NEW YORK CITY 

START YOUR. CAREER - 

IN -ELECTRONICS NOW 
- AT RCA ÍNSTITUTES... 

Choose from dis list 
Course Qualifications Length of 

Course 

A Advanced Electronic 
Technology (T31 

High School grad, with 
Algebra, Physics 
or Science 

Day 21/r yrs. 
Eve. 63/4 yrs. 

B TV and General 
Electronics (V-7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 142 yrs. 
Eve 4'/z yrs. 

C Radio & TV 
Servicing (V-3) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 
Eve. 21/rn yrs. 

D Transistors V.3 or equivalent Eve. 3 mos. 

E Electronic 
Drafting (V.11 V-12) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve. 
Basic: 1 yr. 
Advanced: 2 yrs. 

F Color TV V,3 or equivalent Day 3 mos. 
Eve. 3 mos. 

G Audio -Hi Fidelity V.3 or equivalent Eve. 3 mos. 

H Video Tape V.3 or equivalent Eve. 3 mos. 

I Technical 
Writing (V-10) 

V-3 or equivalent Eve. 3.18 mos. 

J Computer 
Programming 

High School grad Day 6 weeks 
Eve. 24 weeks 
Sat. 30 weeks 

1( Radio Code (V-4) 8th Grade Eve as desired 

L Preparatory Math 6 
Physics (P0) 

1 yr. High School Day 3 mos 

M Preparatory 
Mathematics (P -OA) 

1 yr High School Eve. 3 mos. 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively to 
electronics. Coeducational Day and Evening classes. 
Free placement service. Applications now being 
accepted. 

The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA r 

- - - - Send to the school nearest you! V 
iNCTIYUTFS 

RCA Institutes, Inc., Dept. PER -41 

350 West Fourth Street Pacific Electric Building 
New York 14, N. Y. 610 S. Main St., L.A. 14, Calif. 

Please send me your FREE catalog. I am Interested in the courses circled 
below. 

A BCOEF GHIJKLM 
Flame 

Address 

City Zone State 

(please print) 

For Home Study Courses See Ad On Opposite Page 

10 

Report 
. By ROBERT E. TALL 

Washington Correspondent 

THE Citizens Radio Service was paid a 
unique tribute in the Federal Com- 

munications Commission's annual report 
to Congress. During the fiscal year end- 
ing in June, 1960, the Commission said, 
CB'ers were responsible for "most" of 
the agency's "workload and headaches" 
in the safety and special radio services. 

More "glowing accolades" can be ex- 
pected during hearings before a Congres- 
sional appropriations group this spring. 
The number of CB stations will un- 
doubtedly grow from the 100,000 -plus 
figure of last June to more than 170,000 
stations by the time Congress calls the 
agency on the Capitol Hill carpet. 

Multiply the number of authorized CB 
stations by two or three transmitters 
each, and it's easy to see why the Com- 
mission advised Congress that its "task 
of administering this service" has "in- 
tensified." 

The annual report did not really take off 
against the CB service-outside of its 
general recitation of CB troubles. 

In language more restrained than most 
CB'ers would use about the Commission's 
enforcement activities, the agency re- 
ported that the opening of the Class D 
service "triggered a deluge of low-cost 
equipment into the hands of an eager 
public," and "improper procedural oper- 
ations by uninformed users contributed 
toward an increased monitoring work- 
load." 

The Commission told the members of 
Congress that while rule changes insti- 
tuted a year ago "clarified the operating 
requirements" in the CB service, a con- 
centrated monitoring effort was neces- 
sary to check a massive drift toward il- 
legal operations. In particular, the FCC 
said, the desire of CB'ers to communicate 
with distant stations, similar to amateur 

Always say you saw it in-POPULAR ELECTRONICS 



6 REASONS WHY 

RCA TRAINING 

IN ELECTRONICS 
can be the smartest investment 
you'll make in your entire lifetime! 

1. You get the finest training -át -home 
under the supervision of the RCA 
INSTITUTES, experts in technical 
training for over 50 years. The very 
name "RCA" means dependability, 
integrity, and scientific advance. 

2. You get comprehensive training in your 
choice of many complete up-to-date 
Courses ... including Radio and Elec- 
tronic Fundamentals, TV Servicing, 
Color TV, Transistors, Automation. 

3. You get Theory, Experiment, and Service 

Practice starting with the very first les- 
son ... a complete training package 
throughout the course. No special 
technical background is required. 

Send for this 
64 -page Home 
Study Catalog 

FREE! 
e 

C 3 

RESIDENT SCHOOL Courses in New 
York City and Los Angeles offer com- 
prehensive training in Television and 
Electronics. Day and Evening classes 
start four times each year. Detailed 
information on request. 

Your . 

er, 1 ren ,onics 

iÍ 

4. You get prime quality equipment as a 
regular part of you: Course ... equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build anotaer. 

5. Voluntary Tuition Payment Plan. 
You pay for each lesson only when you 
order it. If you interrupt your course 
at any time, for any reason, you owe 
nothing more unless you resume. You 
never have to pay for the whole course 
if you don't complete it. 
6. You get top recognition - 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own businesses. 
This record is true tribute to the high 
quality of RCA Institutes training. 

QERCA INSTITUTES, Inc. Home Study School 

e 1 

' RCP 

. 

1 

INC 

t' 

A Service of Radio Corporation of America Dept PE4I 
350 West Fourth Street, New York 14, N. Y. 

Please rush me your FREE illustrated e4 -page book "Your Career in 
Electronics,' describing your home trailing programs. No obligation. 
No salesman will call. 

Name 
please print 

Address 

City Zone State 

Korean Vets. Enter discharge .tote 

CANADIANS - Take advanFoge of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 55$1 Royal mount Ave., Montreal 9, Quebec 
To cove time, paste coupon on postcard. 
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operation, threatened to create bedlam 
on the band. 

The agency's overall view was that the 
CB problem has been partly solved as re- 
gards long-distance (DX) communica- 
tions, but that local hamming is up, if 
anything. Also, the service is still 
plagued by a good many off -frequency 
violations. 

Actually, a close reading of the annual 
report (which can be bought from the 
Superintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington 25, 
D.C., for 45 cents a copy) shows clearly 
that the FCC has put up a lot tougher 
public front with respect to enforcing the 
CB service than was really justified. 

In trying to ride herd on a total of 
more than 333,000 non -broadcast radio 
stations during the fiscal year-this ex- 
cludes marine and amateur stations-the 
Commission's field people inspected only 
slightly more than 6500 stations, and is- 
sued violation notices to 1780 of them. 
There is evidence that not too many of 
these inspections involved CB'ers. While 
the number of stations in the non -broad- 
cast category rose by nearly 100,000 dur- 

ing the year-a large part of which 
represented CB stations, the number of 
investigations went up by only about 
400. 

However, the report contained enough 
threads of information-mostly based on 
omissions-to paint a rather dismal pic- 
ture of the Commission's work in enforc- 
ing the CB rules. And the Commission 
did note that "off -frequency citations" in 
the CB service "outnumbered all other 
services combined." 

The possibility of setting up a Class D 
citizens -type radio service in the 450-470 
mc. band has been recommended for 
study by the Indiana chapter of the Asso- 
ciated Police Communication Officers. 
This recommendation was made in their 
comments to the FCC dealing with some 
drastic proposals of the Commission for 
all two-way radio services in that band. 

The organization asked that a frequen- 
cy tolerance of .005% be established, and 
that other standards be adopted limiting 
operations to a 50-kc. band -width maxi- 
mum, power input to 10 watts, and an- 
tenna heights to those of the present 
Class D service. 

NON E -,,-B E 1.11, 4 11 
POLY-COMM. 'II=G, BEST'VALUE IN ,CB - 

`Only a top performance set can give you reliable coverage on 
today's crowded bands. This latest version of the Poly -Comm 

has the sensitivity,. selectivity, image rejection, lockout 
proof squelch, noise limiter, audio quality, power output, 

and many other features that will get you through the 
adverse conditions that drown out the 
gutless wonders in a massof heterodynes. 
The 18 -tube performance (11 tubes and 
6 silicon diodes) is the reason most of the 
thousands of Poly-Comms in the field are 
in business installations where full-time 

maximum pérformancé is a must. 

Sensitivity: Better than .4 uy Selec- 
tivity: 8 kc C.6 db Image Rejection: 

70 db down Adjacent Channel: 60 
db down- Audio Output: 4.5 watts 

Power Output: 3 watts Shock 
and Vibration: 15G and 100 re- 

spectively 
Base station; 3ress-to-talk ceramic mike 

wired for'Poly-Comm II -G $21,95 $189.50 
USER NET 

At your electronics 

OLY_TRti. 
NCS'. parts distributor 

Cliftori, N. J. PRescott 3-1334 or write for 
specifics - 

LAB inc.é lionº 
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MAKE 
MONEY 

In o ° 

RESIDENT CLASSES. 

Through 
HOME: STUDY, 
Grantham training is the easy way to learn more 

quickly-to prepare more thoroughly-for F.C.C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 

This correspondence course is directed toward two 
major objectives-(1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C.C. examinations required for a first class commer- 
cial operator's license. We teach you step by step and 
have you practice with FCC -type tests which you send 
to the school for grading and comment. You prepare for 
your F. C. C. examinations under the watchful direction 
of an instructor who is especially qualified in this field. 

ELECTRONICS.. . 

Grantham resident schools are located in four 
major cities-Hollywood, Seattle. Kansas City, 
and Washington, D.C. Regularly scheduled classes 
in F.C. C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F. C. C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School's home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 

GET your first class commercial 

F. C. C. LICENSE 
To get ahead in electronics-first, you need the proper train- 

ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F.C.0 license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 21, California-the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge-no obligation. 

Get your First Class Commercial F. C. C. License by training at 

GRANTHAM SCHOOL' OF: ELECTRONICS . 

HOLLYWOOD 

This booklet, 
'.FREE:, 
This free booklet 
gives details of 
our training 
and explains 
what an F.C.C. 
license can do for 
your future. 
Send for your 
copy today. 

SEATTLE 

for 
-FREE 
Booklet 
CLIP 

COUPON 
and mail in 
envelope or 
paste on 
postal 
card. 

KANSAS CITY WASHINGTON " 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal cord: - 

To: GRANTHAM SCHOOL OF ELECTRONICS 1 

1505 N. Western Ave., Hollywood 27, Calif. I 

Please send me your free booklet telling how 1 can get 
my commercial F. C. C. license quickly. I understand there I 
is no obligation and no salesman will call. 1 

Name Age 

I Address 

City Slate 
I I on, interested in: p Home Study, O Kansas City classes, 

1ao 

( Hollywood classes, Seattle classes, Washington classes 

I 
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ALTHOUGH 
space prevents listing all 

new stereo/hi-fi products, some of 
the more outstanding are discussed be- 
low. For additional information on prod- 
ucts mentioned, write directly to the 
manufacturers-addresses appear at the 
end of this column, on page 16. 

Among the many features of Allied 
Radio's Knight KN-150 FM tuner is a 
circuit development called "dynamic side - 
band regulation" (DSR). Its purpose: 
to eliminate weak -signal distortion and 
even distortion caused by overmodula- 
tion at the FM station itself. Other fea- 
tures of this professional -quality tuner 
include a cathode -follower output which 
permits locating the tuner up to 100 feet 
from the associated amplifier, sensitive 
a.f.c. for. drift -free tuning, automatic 
elimination of hiss and roaring between 
stations while tuning, and a front -panel 

level control for tape recording. Incor- 
porating 10 tubes as well as a rectifier 
and a tuning indicator, the KN-150 is 
priced at $119.95. . . . With prewired 
and prealigned r.f. and i.f. stages on 
both AM and FM sections, EICO's new 
ST96 stereo FM/AM tuner can be used 
for separate FM and AM, FM/AM stereo, 
and ( with an adapter ) FM multiplex 
reception. On FM, frequency response 
ranges from 20 to 15,000 cycles ; AM 
bandpass can be switched to either 
"wide" (14,000 cycles) or "narrow" 
(7000 cycles) for an overall frequency 
response of 20-9000 or 20-4500 cycles. 
Priced at $89.95 in kit form, the ST -96 
is also available factory -wired and test- 
ed for $129.50. 

Direct and reflected sounds are mixed 
in exacting proportions -20% and 80% 
-by a unique speaker system developed 
by Harman-Kardon. According to de- 
signer Stewart Hegeman, this "blend of 
direct and reflected sounds" duplicates 
"what actually occurs in the concert 
hall." Capable of handling 35 watts of 
integrated program material, the Cita- 
tion X measures 361/2" x 20" x 14%". 
The system is supplied in preassembled 

. EACH 

LOOK! 1000 USED TV'S 
Costly, famous make con- 

sole r adIs with litrle 
aye Idanit or adjust- 

Re- 
$ 95 

minls.o erfectiior -1 
y and set( 

none 
yard 19 'screens... 

(As Is) orris! nets shipped 
FOB, Harrison, N. J. 

T RU -VAC GUARANTEED 

.RADIO and TV TUBES 
Factory Used or Factory Second Tubes! 

s defective in u within thin 1 year from 
code dated 6 branded '¢'TRU-VAC." Partla 

024 4858 
1A7GT 4BZ7 
1B3GT 4C B6 
1H5GT SAMS 
IRS SANS 
155 SATO 
1T4 SAVE 
1U4 5AZ4 
IUS SCG8 

GANG 
6AK5 
SA L5 
6AM8 
6AN8 
6AQ5 
6ÁQ6 
6AQ7 
BARS 

1V2 SR4 SASS 
1%2 578 6AT6 6BL7GT6CR6 
2AF4 5U4 6AU4GT SONS 6CS7 
2BN4 SUB 6AUSGT 6 806G 6CUS 
2CY5 5V4G 6AU6 6807 6CUS 
3A1-5 SV6GT 6AU8 68138 606 
3BC5 5X8 6AVSGT 6858 6DE6 
38N6 573 6AN6 6BYSG 600607 
3826 6AB4 6AW8 6BZ6 6006 
3CB6 6AC7 SAX4GT6BZ7 6F6 
3S4 GAF4 6AX5GT6C4 SUS 
3V4 SAGS 6148 SCAR 615 
41307A 6AH4GT6BA6 6CB6 616 

SPECIAL! 6SN7GT 
6BC5 6CD6G 
68C8 6CF6 
6BD6 6CG7 
6BE6 6CG8 
6BF5 SCHB 
68060 6CL6 
6BH6 6CM6 
6BD6 6CM7 
6865 6CN7 

TRU-VAC will replace FREE any tube that be - 
date of purchase! All tubes individually boxed, 

I Listing Only-Thousands More Tubes In Stock! 
300 6W4GT 30/ 

6.17 6W6GT 7F8 12AV7 1267 
6K6GT 6X4 707 12AX4GT12L6 
6K7 6X5GT 7 H 7 
6N7 6X8 7N7 
607 6760 7Q7 
654 7A4/XXL757 
65801 7A5 7X6 
65A7 7A6 7X7 
650707 7A7 774 
65F5 7B4 7Z4 
65G7 785 12A8 
65H7 7B6 12ABS 
65.17 7B7 12AGS 
6567 7138 12AT6 
65L7 7C4 12AT7 
6507 7C5 12AU6 
6507 7C6 12ÁU7 
6T4 7C7 12AV6 
678 7E5 
SUS 7E6 
6U8 7E7 
6V6GT 7F7 

BRAND NEW I -YEAR GUARANTEED TV PICTURE TUBES 
Below Lisred.prices do not include dud. Add Additional $5.00 Deposit 

tube el cg to 20'; n JI' and 4' tubes -5..5U. Deposit refunded 

immediately when dud is returned prepaid. Aluminised tubes -54.00 
xtra. Picture tubes sieves,) only to continental LS.) and Canada-AII 

ES tubes P.O.)!. 1l arrison. N. 1. 

10BP4 7.99 17CP4 16.99 2IAMP4 17.99 216P4 18.39 
16GP4 16.09 17TP4 16.99 21AVP4 18.79 21 7P4 18.39 
1613P4 11.99 20C14 15.89 21AWP4 17.49 21WP4 17.49 
17AVP4 15.49 20HP4 17.89 216P4 17.29 210P4 18.39 
17BP4 13.49 21ALP4 18.79 21FP4 18.39 240P4 27.79 

ATTENTION QUANTITY USERS! Big Discounts Are Yours... Coll 
r Write For Our 1000 Tube "Private Labcl' Special! 

Money cheerfully refunded within live IS) days, II not salisliedl 
SHIPPING INST RUCTIONS;TRU-VAC'di PAYS YOUR POST- 
AGE on order. of SL or more in USA and Territories. Send ntreroc- 
Imote postage on Canadian and foreign orders. Any order less 4000 

15 renuires 25e handling charge. Rend 25% on caw. 
ANY TUBE NOT LISTED ALSO AVAILABLE AT 35e EACH( 

TRUVAC 
Harrisoñ'Avenue e. Box 107 Harrison, N. 1. HUmboldt 4.9770 

12 AZ7 
1284 
12BÁ6 
12BÁ7 
128176 
128E6 
128F6 
128X7 
12806 
12 BR 
12877 
12CAS 
12CNS 
1204 
í2F8 
1265 

12Q7 
12R5 
125A7 
12517 
125K7 
125N7GT 
125Q7 

. 

12V6GT 
12W6GT 
12X4 
19AU4GT 
198G6G 
1978 
2SZ6GT 
35AS 
35B5 
3 5C 
35W4 



There is no fooling a recording head 
..it knows! It can reproduce only 

that which your tapes are capable of 

recording. To thousands of profes- 

sional and amateur tape recordists, 

one tape has proven its ability to re- 

produce sound with a quality that is 

unmatched. That tape is Soundcraft 
with FA-4-the exclusive frequency 
adjusted formulation that captures 
the full dynamic range of sound. It 

costs no more to disccver how well 
your tape recorder can perform. 

REEVESSOUNONAITCORP. 
Great Pasture Rd., Danbury, Coon. [R Chicago: 28 E. Jackson Blvd. 

Los Angeles: 342 N. LaBrea Toronto: 700 Weston Rd. 

P.S. Your recording head will appreciate SounGcraft's permanent lubrication. 
RIa7A 
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Showcase 
(Continued from page 14) 

form and can be put together in less 
than 20 minutes using ordinary house- 
hold tools. Price, $250. 

A fully automatic hi-fi record player 
designed specifically for use in automo- 
biles, the Norelco "Auto Mignon" is so 
simple it can be operated by children. 
Only one step using only one hand is re- 
quired-push a 45 -rpm record into the 
slot, and the "Auto Mignon" takes over 
from there. Fully tested under all road 
and driving conditions, the player has 
built-in shock absorbers to compensate 
instantly for car sway, abrupt braking, 
or bad roads. The player operates from 
either 6- or 12 -volt systems, is small 
enough (5%" x 9 9/16" x 93/4") for in- 
stallation in virtually any car, and sells 
for $57.50. A second Norelco hi-fi prod- 
uct, the Continental "300" tape recorder, 
is conventional in the sense that it op- 
erates from the usual 117 -volt, 60 -cycle 
line. But a long list of features puts it 
far above the ordinary: a 4 -track stereo 

playback and monophonic record/play- 
back unit, the "300" includes a tape -drive 
mechanism, record/playback preampli- 
fier, power amplifier, wide -range speaker, 
and a dynamic microphone. Tape speeds 
are 71/2i 33/4, and 17/8 ips; a head gap of 
0.0001" furnishes response to 16,000 cy- 
cles at the 7 %2-ips speed. A compact 
153/4" x 13" x 63/4", the recorder is priced 
at $269.50. 

If you're thinking of going stereo on a 
budget, you can't go far wrong with 
Radio Shack's "Realistic" SAF-24 am- 
plifier. Priced so low that you might 
even want to consider it as an auxiliary 
amplifier, the SAF-24 provides all the 
essentials for true stereo operation. In- 
put can be from crystal or magnetic 
phono, microphone, tuner, or tape deck; 
output is 12 watts per channel to any 
4-, 8-, or 16 -ohm speaker. Price, $54.95. 

Allied Radio Corp., 100 N. Western Ave., Chicago 
80, Ill. 

Electronic Instrument Co. Inc. (EICO). 33-00 
Northern Blvd., Long Island City 1, N.Y. 

Harman-Kardon, 520 Main St., Westbury, N.Y. 
North American Philips Co. Inc. (Norelco), High 

Fidelity Products Div., 230 Dully Ave., Hicks- 
ville, L.L, N.Y. 

Radio Shack Corp., 730 Commonwealth Ave., Bos- 
ton 17, M ass. 

NOW YOU CAN SECURE A 

HIGH 'SALARIED- TOP 'PRESTIGE; 
CAREER IN ELECTRONICS' 

IN ONLY -ONE YEARN 
ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. ' 

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAILEY 'GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 
UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 
Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
.widd employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting Industry, write for free 
booklet ... no obligation. 

VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 
1625 5. Grand St. Louis 4, Mo. 

This Minneapolis -Honeywell system 
controls hundreds of automatic man- 
ufacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

1- MAIL TODAY 
Please mail immediately this free booklet without obligation 

Name 

Address 

City State 

4,0 

AUiOM4tION 

...L. 
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FR 
LAFAYETTE' 
961 CATAL 

324 GIANT SIZED PAGES :t. 
The Complete Catalog Featuring -#1" 

- "The Best Euyi In The Business" 0 

E ' 

Stereophonic 10-F1 Equipmert 
WI Public-teldressSyctems 
VZI Tape Recorder; _ 

WI Radio aid TV "tibes and Pea 
Citizen Band Equipment 

111Amatelr Equipment 
1-P1 Industrial Se 41)1 ies 

Send for Lafayette's PR= Catalog-the most com- 
plete, uptodhe-rdinute llecaronic suppt.' catalog 
crammed full of everylhing -in electrons at our 
customary down-tzeartl: lorey-saving pr ces. 

CONTAINS HUNDREDS OF iXCIUSIVE LAFAYETTE ITEMS 

NOT AVAILABLE IN ANY OTWER CATAL04 OR FROM , Out 40th Year: 
ANY OTHER SOUKE -- SEND FOR YOUR ZOPY NOW! - 

EASY PAY PLAN-the simples:, and qiickest way In get 
A "must" for tfe econcmy:minde4 hiefi enthu- 5 what you want when you want it. As little as ;2 dowrt siast, experimercer, Irabbylt, engineer, techni- 
cian, student, setvice~ a d dealer. . . up to 24 months to pay. 

JAL . 

LAFAYETTE RADIO ELECTRONICS. 96l 1961 C...."0"." 
1,0 Cr is, .1-C> ret.chee Tór 

7i1tioraingy, 

-sr Eririe Ft. 
9 fl 

NUT row 111.11. 

ties' 
- 
-NI, 

A .1, 19g 
2.00 Down 

RK-125 Transisttrized Portable . 
Tape Recorder with Be it-1 Speaker 

) , 

Éra.lift! 
rf" V J. ' ' 11111.1.1. 

p 1111 /0// 

CJZ 
190 

5.00 Down ..... ;11, 

7E-45 Tube Checker 

KT -ZOO, Kit HE -13, Wired 

5.00 , _,.--.: 
Down j,... A-, .ár HE -29 Down 

NEW i .\-,"' Communications Receiver "Walkie -Talkie" .., .- 

RW-60 20,000 Ohms Per Y 
4 3ands-.150KC to 311yC elt IdultItester 9 -Transistor Portable Citizens Band 

= =' ' , rololoromir; 

. Mail the coupol tcglay for your FREE copy of . 1 
se La ayet Rzdio's 1961 Catalog. 

1 ' I .411-X-iA.."11E.30 age ail 0 12~ 
i 

-AL. :ID I 
165-08 LIBÉRTY INIENIFE, JAMAICA 33, N. Y. 

HE -20 Deluxe Citizens 
Band Transceiver 

, 

- 

Two for 

5.00 Down 

V! I_ f. 0.9E 
_WI 5.00 2.00 Down 

ODE1 LOcATIONS 

NEW YORK 13,N.Y. 1 BROW 21, N.Y. I ENEWARK 2 Ka 
'PLAINFIELD, N.J. E PM.SMLS, N.J. I BOSTON 10, MASS 

Lafayette Radio 
Dept ID- I ,P.O. Box 190 

Jamaica 31, N. Y, 

Sand me the FREE Lafayette 324 page 
1961 catalog 610 

Nan e 

Address_ 

City. _ Zone__ 
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IT 
COULD 
HAPPEN 
TO YOU ... 

Somewhere it said: "Build this kit in an amazing 10 
hours!" Looks like you're running into overtime because 
you spent the first 71/2 hours sorting out the jumbled 
mess of small parts and hardware. Well, it's good train- 
ing for looking for needles in haystacks. 

Let's see. On Page 5 it says; "See diagram Page 12." 
On Page 12 it says; "See instructions Page 5." Well, if 
you hold Page 5 open with your tongue, and Page 12 
open with your left ear, that still leaves you three fingers 
on your left hand free for soldering and also... 

If drug manufacturers made the mistakes in labeling 
you find in some kits, the world would be a quieter, 
lonelier place. You know a selenium rectifier when you 
see one, and if this is a selenium rectifier, you're 
Thomas Alva Edison. 

Don't look now, but while Heifetz fiddles, your amplifier 
burns. When the smoke clears, you'll probably find that 
the 100 microfarad electrolytic was shorted because it 
had not been pretested. All work and no play, makes 
Jack a very mad boy! 

18 Always say you saw if in-POPULAR ELECTRONICS 



UNLESS 
THE KIT YOU 
BUILD IS A 

PACO 

^ ," Q.xx 

o-= 
.. 

.:, 

No mistaken identity or endless searching. 
Parts are clearly pictured and labeled; re- 

sistors are neatly mounted and identified! 

ou 
1 J _max 

PACO Model C-25 

IN -CIRCUIT CAPACITOR TESTER KIT 

Reveals dried out, shorted, or open elec. 
trolytics-in the circuit-with Paco's ex- 
clusive Capacity Dial. Instantly finds open 
or direct shorted capacitors without re- 
moving front circuit. Great time saver! 

Specifications: 
SIMPLE SEQUENTIAL TEST: reveals open or 
shorted capacitors, including electrolytic types. 
ELECTROLYTIC DIAL: indicates actual electro. 
lytic values while capacitor is in -circuit; any 
electrolytic which yields a capacity reading on 
Electrolytic Dial is automatically revealed as not 
open or shorted. 
ELECTROLYTIC TEST: indicates in -circuit electro- 
lytic capacity from 2 mid to 400 mid in two 
ranges; condenser is automatically proved non. 
shorted and not open it Capacity Reading can 
be obtained. 

Model C.25: Kit, complete with PACO.detailed 
assembly -operating manual. Kit Net Price:519.95 
Model C -25W: Factory -wired, ready to operate. 

Net Price: 29.95 

Step-by-step instruction book makes assembling a Paco Kit 
foolproof! Paco gives you giant, fold -out diagrams on correspond- 
ing instruction pages so you can see both at the same time. 

PACO Model DF -90 

TRANSISTORIZED DEPTH FINDER KIT 

Protect your boat against shoals and 
underwater hazards with this compact, 
easy -to -read depth finder. Transistors pro. 
long battery life, provide utmost accuracy 
and portability. A boon to fishermen - 
locates Ilard-to.find schools of fish. A low 
cost safety device for every boat owner. 

Specifications: 
FULLY TRANSISTORIZED: 5 transistors, with a 
low battery drain for extremely long battery life 
HIGH INTENSITY INDICATOR: for sensitive. accu- 
rate response under all conditions. 
FAST, EASY READINGS: made possible by means 
of over -sized scale calibrated at one -foot inter- 
vals from 0 to 120 feet. 

Model OF -90: Kit, complete with PACO -detailed 
assembly.operating manual. Kit Net Pi ice: $84.50 
Model DF -90W: Factory -wired, ready to operate. 

Net Price: $135.50 

FREE! COMPLETE ILLUSTRATED CATALOG 
Mail this coupon for the complete Paco catalog of electronic equipment kits, 

including test instruments, measuring instruments, and high fidelity components. 

PACO KITS BY PACOTRONICS, INC. 

fis t\T1Y 
1 

- 
- :I' 

r .n 

PACO Model SA -40 

STREO PREAMP-AMPLIFIER KIT 

Assemble a superb home music system 
with this true 40 watt stereo preamp- 
amplifier. Unmatched flexibility, less than 
0.5% distortion, and handsome design 
make this the ideal component for music 
lover and audiophile alike! 

Specifications: 
MUSIC WAVEFORM POWER OUTPUT: 25 watts per 
channel (50 watts total). 
RESPONSE: 30 cps to 90Kc, ± 1.0% db 

HARMONIC DISTORTION: less than 0.5% at 20 
watts per channel output. 

Model SA -40: Kit, complete with black and gold 
case and PACO -detailed assembly -operating 
manual Kit Net Price: $79.95 

Model 511.40W: Factory -wired, with black and 
gold case, ready to Operate. Net Price: $129.95 

Ir 

I Paco Electrcnlcs Company, Inc., Dept. PE -4 

I 70.31 84th Street, Glendale 27, L. I., N. Y. 

lPlease send me your complete illustrated catalog 

Name 

' Address ..... 

City Zone State 

P1cOTRONICs, IMc. 1961 

1 
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for the money 
circuit by 

11E 

i ; . ' 
. d. 

o - : to. 

tubes by 

Amperexo 

. , o 

EICO described the Amperex tubes used in their 
new HF89 100 -Watt Stereo Power Amplifier with 
the word, "unsurpassed." And with good reason. 
The HF89 delivers 100 RMS watts undistorted from 
20 to 20,000 cps. IM distortion at normal listening 
levels (even with low efliciency speakers) ... less 
than 0.1";,! 

To achieve these standards. EICO chose 4 
Amperex 6CA7/EL34's for the 11P89's output stage 
and 1 Amperex 12AX7/ECC83 for its voltage ampli- 
fier stage. The results: full -rated power output, 
inaudible distortion, low hum and noise, and the 
absence of microphonícs. 

These and many other Amperex 'preferred' tube 
types have proven their reliability and unique de- 
sign advantages in virtually all of the world's finest 
audio components. 

Write today for the Audio Designers Handbook, 
new :33 -page booklet featuring 14 pages of complete 
schematics of mono and stereo preamplifiers and 
amplifiers. Price. $1.50. Amperex Electronic Corp., 
Special Purpose Tube Division. 230 Duffy Avenue, 
Hicksville, Long island, New York. 

OTHER AMPEREX TUBES FOR QUALITY AUDIO APPLICATIONS: 
POWER AMPLIFIERS: 6CA7/E134 7189 6B05/E184 

6CW5/EL86 6BM8/ECL82 
VOLTAGE AMPLIFIERS: 6267/EF86 12AT7/ECC81 

12AU7/ECC82 12AX7/ECC83 
6BL8/ECF80 

RF AMPLIFIERS: 6ES8 6ER5 6EH7/EF183 6EJ7/EF184 
6AQ8/ECC85 6DC8/EBF89 

RECTIFIERS: 6V4/EZ80 6CA4/EZ81 5AR4/GZ34 
INDICATORS: 6FG6/EM84 IM3/DM70 
SEMICONDUCTORS: 2N1517 2N1516 2N1515 IN542 

IN87A 

;.' r...., ( a1iA,mpeéex-' :. % 

about hi-fi tubes for hi-fi circuitry 

Foreign Broadcasts in English 
Congratulations on the line article in the Janu- 

ary 1961 issue on English -language broadcasts 
from Europe. I'd like to see a supplement to this 
article covering similar broadcasts from other areas 
of the world. 

ART FRECE:\U 
Bristol, Conn. 

We're glad you liked "English -Language Voices 
from Europe." You'll be pleased to know that sim- 
ilar articles will be regularly featured in POP- 
'ironics, giving data on broadcasts in English from 
Asia and the Pacific, and from Africa and the 
Middle East, as well as from Europe. 

Super Crystal Set 
I think you'll be interested in hearing about the 

wonderful results I got with a "High -Power 
Crystal Set'' (August 1960 issue). From my home 
in nort!tea4 Ohio, I received stations in Boston, 
Chicago, Cincinnati, Fort Wayne, Pittsburgh, and 

Richmond. Boston came in so loud that it could be 
heard over a speaker, and I picked up two differ- 
ent stations in Chicago! 

JACK KELLER 
Kinsman, Ohio 

North of the Border 
I ani a steady reader of POPULAR ELECTRONICS 

and i think there is no other magazine like it. But 
I run into trouble when 1 want to buy parts for a 
construction project -1 always have to order them 
from the United States. Can you give me a few 
names and addresses of parts distributors in 
Canada? 

BILL WILLIA\IS 
Quesnel, B.C., Canada 

One of the problems we Canadians have is ob- 
taining parts for construction projects. Would it he 
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possible for your advertisers to give the names and 
addresses of their Canadian representatives? Very 
few of them do, but I think there are enough 
Canadian readers to make it pay. 

Ries LEIPERT 
New Westminster, B.C., Canada 

There are many Canadian parts distributors, and 
we're surprised that you haven't heard of at least 
one of them. Two of the biggest are in Toronto: 
.4lpha Aracon Radio Co. Ltd., 555 Wilson Ave., 
Downsview, Ontario; and Electro Sonic Supply 
Co. Ltd., 543 Yonge St., Toronto 5, Ontario. Why 
not write to them for catalogs? 

Cuban Ham Contacts 
I'm writing to you because I'm in doubt about 

an FCC ruling. Now that the U.S. has broken off 
diplomatic relations with Cuba, are U.S. hams free 
to work Cuban hams? 

Tom FOXEN 
Le Mars, Iowa 

We called the local FCC office, and were in- 
formed that U.S. hams are still permitted to main- 
tain contact with licensed Cuban amateurs. 

Pleased with "Combo" 
I have built the "Combo Test Set" from plans 

in the December 1060 issue. Using a smaller box, 
hand -wound tuning coil, and some junk -box 
parts, the cost came to only five dollars or so. 
Now that I can monitor my signal, I know it 
sounds clear to the station contacted. My thanks 
to Paddy Lahato, W8DLU. 

HERMAN CRow 
Lynwood, Calif. 

Praise for "Min -O -Scope" 
Although I am a ham and particularly like 

your articles in that field, I am also an Electronics 
Technician Third Class (U.S. Navy). For this 
reason, your articles on test equipment run a close 
second, and I think your recent construction ar- 
ticle on the "Min -O -Scope" (August, 1960) was 
excellent. Incidentally, the Navy places great value 
on the oscilloscope as a test instrument in its elec- 

tronics training courses. As an Electronics Techni- 
cian, I can vouch for the fact that the ET's most 
reliable and useful tool is his 'scope. 

PAUL H. BOCK JR. 
Bethesda, Md. 

Triode Valves Wanted 
I have an old Radiola III regenerative receiver, 

made by Canadian Westinghouse Co., Ltd., that 

I am attempting to restore to operating condition. 
There are two \VÁ11 triode valves used in the set, 
and both of them have open filaments. Would you 

or any of your readers know where I could get a 
replacement pair? 

GRAHAM RIFE 
536 Frederick St. 

Preston, Ont., Canada 

Leotone Radio Corp., 65 Dey St., New York 7, 
N. Y., tells us that the WD -12 will serve as a re- 
placement for the WD-rI if the socket is changed 
or an adapter is used. They have WD -12's in stock 
at 82.5o each. 

"Vibrator Substitute" 
A recently published letter concerning the "Vi- 

brator Substitute" in the October 1960 issue indi- 
cates that Rr and R3 should he 220 ohms and R2 
and R4 should be 10 ohms. I quickly consulted the 
parts list in question and discovered that these 
were the values which were specified! What are the 
correct values? 

G. P. KATONA 
Corning, N. Y. 

Resistors Rl and R3 should be io ohms; R2 and 
R I should be 220 ohms. 

Lightning Arrester Kits 
Art Zuckerman's article on "Lightning" in your 

January 1961 issue mentions lightning arrester kits 
for home installation. Can you give me the name 
and address of the maker of such kits? 

BENNETT SHIMP 
Columbus, Ohio 

The farmer's edition of the Sears -Roebuck cat- 
alog lists two lightning arrester kits which, by the 
way, should be called "air terminal kits." Another 
good bet is to contact your local electrical supplier. 

Schematics, Anyone? 
For some time now I have been looking for a 

schematic for a Triumph 830 oscillograph, and I 

wonder if any of your readers can help me. When 
I attempted to contact the manufacturer, I was 
advised that the company was out of business and 
that no information was available. 

MICHAEL J. ASCHEMAN 
Newark, Del. 

Howard W. Sans & Co., Inc., r72o E. 38th St., 
Indianapolis 6, Ind., may he able to help you-be 
sure to include the model number, manufactrer, 
and a complete description of the equipment with 
your request. --- 
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' T ' ácom plete electronic 

=education at low cost 4:º 

ELECTRICITY ELECTRONICS. 

p ° TELEVISION ! >AUDIO. 

Now you can learn easily all about these important sub- 
jects at your own pace, for as low as $4.00 and no higher 
than $15.00 per course. Employing the fabulous 'learn -by - 
pictures' approach electricity, electronics. TV and audio 
are presented in simple, down-to-earth language sup- 
ported by carefully prepared and exciting illustrations- 
at least one to every page! These courses are easy -to -read 
and easy -to -remember! They are proven courses. 
BASIC ELECTRICITY (5 Vol. Course) by Van Valkenburgh, 
Nooger & Neville, Inc. This is the civilian version of the 
illustrated course on electricity prepared by the authors 
for the Common -Core Program of the U. S. Navy and 
used by them to turn out trained technicians in record 
time. More than 900 carefully selected illustrations sup- 
ported by crystal-clear text make electricity completely 
understandable. #169, 5 vols., soft covers, $11.25; #169-I1 
all 5 vols. in single cloth binding, $12.75. 
BASIC ELECTRONICS (5 -Volume Standard Course) Avail- 
able as heretofore, the 5 -volume civilian version of the 
illustrated U. S. Navy course prepared by the authors, 
covers vacuum tube diodes and power supplies, ampli- 
fiers, oscillators, transmitters and receivers. #170, set of 
vols. I to V in soft covers, $11.25; #170-H all 5 vols., in 
single cloth binding, $12.75. 
BASIC ELECTRONICS (Expanded Course) Consists of 6 
volumes including the 'above 5 -volume Standard Course, 
plus a 6th volume which expands into the areas of semi- 
conductors, transistors and frequency modulation. Every- 
one interested in the broad subject of electronics now 
must have a familiarity with transistors and semicon- 
ductors. The fastest and easiest way of getting this 
knowledge is by studying the 6 -volume course. #170-X, set 
of vols. I to VI in soft covers. $13.85; #170-XH, 6 vols. in 
single cloth binding, $14.85. 
BASIC ELECTRONICS VOL. VI ONLY For the many tens of 
thousands who have completed the 5 -volume standard 
course, the 6th volume of semiconductors, transistors and 
ISM can be bought separately, #170-6, soft cover, $2.90; 
#170-6 H,cloth, $3.95. 
BASIC AUDIO by Norman II. Crowhurst. More than' 400 
"teaching pictures" supported by simple, down-to-earth 
text makes each component in the reproduction of sound 
completely understandable. Vol. I - acoustics, micro- 
phones, speakers, audio measurements in music. Vol II- 
amplification and design of amplifiers. Vol. III-feedback 
circuitry; fundamentals of tone controls; audio power 
supplies, disc and tape recording. #201, 3 vols., soft 
covers, $8.70; #201-H, 3 vols. in one cloth binding, $9.95. 
BASIC TELEVISION by Alexander Schure, Ph.D. More than 
700 "teaching pictures" makes black and white television 
understandable to everyone. Vol. I-the transmitter; the 
camera; formation of the picture signal and the content 
of the transmitter. Vol. II-the sectional organization of 
the TV receiver; Vols. III, IV, V explain TV receiver 
circuitry section -by -section. #198, 5 vols., soft covers, 
$11.25; #198-1-1, 5 vols. in one cloth binding, $12.75. 
Available at electronic parts distributors, bookstores, de- 
partment stores. If not, use this coupon. ORDER THESE 
COURSES TODAY. 

10=DAY GUARANTEE . 

JOHN F. RIDER PUBLISHER, INC. 
116 W. 14th St., New York 11, N. Y. 

I have enclosed $ please send: 
....I69 $11.25 ....170-X $13,85 ....201 .5 8.70 
,...109-1I $12.75 ....170 -XII $14.85 ,...201 -It $ 9.95 
....170 $11.25 ....170-6 $ 2.90 ....198 $11.25 
,,..170-H $12.75 ....170-6H $ 3.95 ,,..198.11 $12.75 
We guarantee satisfaction or return to us within 10 days for 
full refund. 

NAME 
ADDRESS 
CITY ZONE.. . . STATF 

POP"tronics 
II Bookshelf 

BASICS OF ANALOG COMPUTERS by 
Thos. D. Truitt and A. E. Rogers. 

This book is a "must" for students, tech- 
nicians, and engineers new to the analog 

computer field. A 
' ^ ' basic-but corn- 

( basics of plete-analog corn- 
' analog cerapw.rs' puter course, the 

step-by-step pres- 
entation goes from 
simple ideas to 
basic analog de- 
vices, mathemati- 
cal concepts, and a 
detailed explana- 
tion of the opera- 

w-«-g tion of modern, 
general-purpose 

computers. The book winds up with a 
section on practical applications of the 
analog computer. More than 400 illus- 
trations are used to pinpoint the ideas 
discussed in the text. 

ar T,L rNn 

z 

Published by John F. Rider, Inc., 116 
West 14th St., New York 11, N. Y. 375 
pages. Cloth cover. $12.50. 

SURPLUS RADIO CONVERSION MAN- 
UAL-VOLUME III by William I. Orr. 

Hams and electronic experimenters will 
find this volume-as well as Volumes 
I and II in the series-invaluable in con- 
verting surplus armed forces' equipment 
into useful amateur and CB rigs. Mr. Orr 
provides complete information, sche- 
matics and photos for many of the con- 
versions described; in some cases only 
the schematics are given. Much auxiliary 
equipment is covered in addition to the 
basic transmitters and receivers. 

Published by Editors and Engineers, 
Ltd., Summerland, Calif. 88 pages. Soft 
cover. $2.50. 

(Continued on page 24) 
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A DO-IT-YOURSELF GOLDMINE! 
40 ALL -NEW PROJECTS! 20 DATA CHARTS & TABLES! 

ALL IN THE 1961 ELECTRONIC 

EXPERIMENTER'S HANDBOOK 

If you're an electronics hobbyist, you'll 
welcome the 1961 ELECTRONIC EXPERI- 

MENTER'S HANDBOOK. It's packed with 

over 40 all -new projects you can build 
yourself, plus more than 20 informa- 
tion -packed charts and tables or' - 

circuits, resistors, transformers, f` ' 

capacitors, ham and citizens 
band radio, sound levels, 
and much more! 

THESE ARE JUST A FEW OF THE EXCITING 

THE COMPLETE DIAGRAMS AND EASY -TO - 

PROJECTS FOR YOUR 111-F1 

& AUDIO SYSTEMS 
Speaker Cabinet Designs 
Unusual Amplifier 
Power Megaphone 
Intercom 
One -Tube FM Tuner 
Speaker Crossover 

PROJECTS FOR YOUR SHOP 
Direct Reading Frequency Meter 
Grid -Dip Meter 
Dual -Meter Transistor Tester 
Citizens Radio Tune-up Probe 
Field Strength Meter 
R.F. Power Meter 

tCTRONIC 
EXPERIMENTER'S 

HANDHOOK 

The new 1961 ELECTRONIC EX- 

PERIMENTER'S HANDBOOK is 

now on sale at your favorite news- 

stand or electronic parts store. 

Pick up your copy today-or order 

now by handy coupon. Only $1.00. 

PROJECTS YOU CAN BUILD 

FOLLOW DRA WINGS: 

PROJECTS hOI{ THE 
HAM .AND SWL 

Acoustic Phone Patch 
One Transistor Ham Transmitter 

Beam Antenna 
Mobile Short Wave Converter 

Practice Oscillator 

FROM 

PROJECTS FOR FUN 
Electronic Music Box 

Transistorized Driver Alarm 
Auto Safety Flasher 

Transistorized Pocket Fence Controller 
Transistorized Pocket Radio 

Z1IT-Davie Publishing Company 
1 Park Avenue 
New York 16, N. Y. 
Please send me a copy of the 1961 ELECTRONIC 
EXPERIMENTER'S HANDBOOK. I enclose $1.00 plus 
100 to cover mailing and handling charges. (Canada 
and Foreign $1.25 plus 10C postage.) 

NAME 

ADDRESS 

CITY ZONE STATE 
EF-2103 2017 
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SEND 
FOR IT Address y ODAY 

I City State 

: ' Bookshelf 
GIANT 1961 
204 PAGE 

CATALOG 

II SAVE UP TO 
50%0N 8-A 

5SELECTED 

KITS 

HI -F1 AND 
STEREO 

SYSTEMS Sr 
ICOMPONENTS 

TOP VALUES 
IN POWER. 
AND HAND 

TOOLS 

I X30 PAGES 
OF BARGAINS 

NOT IN ANY 
OMER CATALOG 

11-A Catalog No. G11 

AeompCate Buyrnq Cm áa pt.Eveu/CF7n9 us 

RADIO; -TV 
ELECTRONICS 

BURSTEIN-APPLEBEE CO. 
of Dept. PE, 1012 McGee St., Kansas City 6, Mo. 

Send Free 1961 

Name 

BUILD'THE 
PROJECTS . 

DESCRIBED 
IN THIS 

ISSUE OF 

PRODUCTS 
POPULAR 
ELECTRONICS 

KILOWATT R. F. VOLTMETER 
Uses Bud CMA-1936-$1.47 

VIBRATION PICKUPS 
Uses Bud CU -3015-74¢ 

FAST ACTING FIRE ALARM 
Uses Bud AU -1039-$2.17 

and Bud CB -1629-576 

DARKROOM METER 
Uses Bud C-1588-$5.01 
and Bud AC -431-$1.10 

All Bud products are available for im- 
mediate delivery from your Authorized 
Bud Distributor. They are the best for 
applications described in these projects. 

WATCH FOR THESE LISTINGS EVERY MONTH 

IN POPULAR ELECTRONICS 

5 
BUD."RADIO, INC:.` 

1. 2.118 East 55th Street, ' Cleveland 3,'Ohio 
. Dept. P:E. m 

(Continued from page 22) 

COMMUNICATION ENGINEERING-OF- 
FICIAL REGISTRY OF PUBLIC SAFETY 
RADIO SYSTEMS (1960). 

Short-wave listeners who report on po- 
lice, fire department, emergency, local 
government, highway maintenance, and 
forestry conservation stations will find 
this registry very useful. Divided into 
two parts, it lists the stations alphabeti- 
cally and geographically by licensee and 
again by operating freque.icy. SWL'ers 
seeking verifications from such stations 
should keep this volume handy. 
Published by Communication Engineer- 
ing Book Company, Monterey, Mass. 182 
pages. Soft cover. $4.00. 

© 
COMPUTER LOGIC (The Functional De- 
sign of Digital Computers) by Ivan Flores. 

Describing and illustrating in detail just 
how a computer is put together, how it 
works, and how to use it, this book offers 
a complete block -diagram analysis of all 
the operational units of a digital com- 
puter. After a thorough analysis of all 
aspects of computer operation, the au- 
thor traces a typical project in detail 
from the time the programmer receives 
the problem until the answer is obtained. 
Although an engineering degree is riot 
needed to understand this book, some 
background in mathematics and science 
will be helpful. 

Published by Prentice -Hall Inc., Engle- 
wood Cliffs, N. J. 458 pages. Hard 
cover. $12.00. 

SERVICING TRANSISTOR RADIOS- 
Volume 6. 

The latest in the series on transistor 
radios published by Sams, this volume 
covers 62 U.S. and foreign 1959-1960 
models. The usual full "Photofact" treat- 
ment of each model, including photos, 
circuit data, and alignment instructions, 
is complemented by a section on tech- 
niques for servicing transistor circuits. 

(Continued on page 28) 
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BUILD 20 RADIO 
CIRCUITS AT HOME $ °"`" 

with the New 95 
PROGRESSIVE RADIO "EDU-KIT"® 

A Practical Home - 
Now Includes 
* 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

Radio Coúrsé - 

* No Knowledge'of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* Sold In 79 Countries 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
ock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 

use of the most modern methods of home training. You will learn radio theory. construe - 
ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics; how to wire and solder 
In a professional manner; how to service radios. You will work with the standard type Of 
punched 

will 
metal 

learn thes 
as well as the 

basic principles oft radio. You 
st 

will construct, 
nt of dCircuit study and work with 

RF and AF amplifiers and oscillators, detectors, rectifiers. test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer. Progressive Signal Injector, Pro- 
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- 
ing instructional material. 

You will receive training for the Novice. Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 20 Receiver. Transmitter. Square Wave Generator. Code 
Oscillator, Signal Tracer and Signal Injector Circuits. and learn how to operate them. You 
will receive an excellent background for television. HI -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The 'Edu-Kit" is the 
product of many years of teaching and engineering experience. The "EduKit" will pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE. KIT FOR EVERYONE 
You do not need the slightest background ages and backgrounds have successfully 

in radio or science. Whether you are inter used the "Edu-Kit" in more than 79 coun- 
ested in Radio & Electronics because you tries of the world. The "Edu-Kit' has been 
want an interesting hobby, a well paying Carefully designed, step by step- so that 
business or a job with a future, you will find you cannot make a mistake. The Edu-Kit" 
the 'Edu-Kit' a worth -while investment. allows you to teach yourself at your Own 

Many thousands of individuals of ail rate. No instructor is necessary. 

- PROGRESSIVE TEACHINGMETHOD 
The Progressive Radio "Edu-Kit is the foremost educational radio kit In the world, 

and is universally accepted as the standard in the field of electronics training. The "Edu- 
Kit" uses the modern educational principle of "Learn by Doing.' Therefore you construct. 
learn schematics, study theory, practice trouble shooting-all in a closely integrated pro- 
gram designed to provide an easily -learned, thorough and Interesting background in radio. 

You begin by examining the various radio parts of the "Edu-Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enioy listening to regular broadcast stations, learn theory, practice testing 
and troubleshooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. in a progressive manner, and at your own rate. you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "EduKit'' course are twenty Receiver, Transmitter, Code Oscillator, 
Signal Tracer. Square Wave Generator and Signal Injector Circuits. These are not unprofes- 
sional "breadboard" experiments, but genuine radio circuits, constructed by means of pro. 
fessional wiring and soldering on metal chassis, plus the new method of radio construction 
known as "Printed Circuitry." These circuits operate on your regular AC or DC house Current. 

THE "EDU-KIT" IS COMPLETE ' 

You will receive all parts and instruction necessary to build 20 different radio and elec- 
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, 
coils, hardware, tubing, punched metal chassis, Instruction Manuals, hookup wire, 
solder, selenium rectifiers, volume controls and switches, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a selfpowered Dynamic Radio and Electronics 
Tester, The 'Etlu-Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions. etc. Everything Is yours to keep, 

PRINTED CIRCUITRY 
At no increase in price, the "Edu-Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
unique servicing instrument that can de- 
tect many Radio and TV troubles. This 
revolutionary new technique of radio 
construction is now becoming popular 
in commercial radio and TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of 
this subject is a necessity today for 
anyone interested in Electronics. 

Reg. U. S. 
Pat. Off. 

FREE EXTRAS 
. SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH :FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
aid causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you will be able to do many a repair fob for 
your friends and neighbors, and charge 
foes which will far exceed the price Of 
the "Edu-41t." Our Consultation Service 
will help you with any technical prob- 
Irms you may have. 

FROM OUR MAIL BA 
J. Stataitls, of 25 Poplar PI., Water- 

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

woney 
The "EduKit" paid for itself. I 

as ready to spend $240 for a Course. 
but 1 found your ad and sent for your Kit." 

Ben Valerie, P. O. Box 21, Magna. 
Utah: "The Edu-Kits are wonderful. Here 
1 am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
tw work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
time. Also like to let you know that I 
feel proud of becoming a member o1 your 
Radio -TV Club." 

Robert L. Shuff, 1534 Monroe Ave., 
Huntington. W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edo -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get Into the swing Of it so quickly. The 
Trouble -shooting Tester that conies with 
the Kit i really swell, and finds the 
trouble, if there Is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE 

° ORDER DIRECT FROM "AD-RECEIVE FREE' BONUS 
RESISTOR AND CONDENSER KITS WORTH $7 

Send "EduKit" postpaid. I enclose full payment of 526.95. 
Send "EduKit" C.O.D. I will pay 526.95 plus postage. 
Rush me FREE descriptive literature crncerning "Ellu.Kit." 

Nanlc 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 579D, Hewlett, N. Y. 

-I 



GIGOLO II 
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It is the belief of A. E. S. Inc., that we have de- 
veloped the high fidelity industry's first perform- 
ance duplicator, by this we mean, not just the unit 
to reproduce sound close to that of the real thing, 
but to give such a live performance that it would 
be considered not only reproduction but duplica- 
tion, to the point of temporary deliverance to the 
live performance. 

This may seem to be quite an elaborate statement, 
but along with our own opinion we have in the 
past two years had many customers who have pur- 
chased our Gigolo speaker write in and tell us of 
comparison tests conducted in their homes with 
originally purchased speaker systems costing in 
many cases well over $100.00, these units consid- 
ered to be the industry's finest. Although their 
original system was a fine piece of reproducing 
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.equipment it was still only reproduced sound, 
where in the case of their newly purchased Gigolo 
the sound seemed to be alive. 

This remarkable performance plus the fact that 
we have sold in the past two years thousands of 
Gigolos, on a 100% GUARA.I'TEE, cash return 
basis and have received only .>% (one half of one 
percent) returns, should prove that this is not just 
another advertising claim but a reality. 

In the past, we have guaranteed the Gigolo to 
sound better than any bookshelf speaker manu- 
factured for home use on the market today re- 
gardless of price or your money back. We still 
make this offer and at the original price of SI 5.00 
each. Please place your order now to insure rea- 
sonably prompt delivery. 

í o 

- The GIGOLO I is constructed 
un .nt 5aowms scary mi e0nrumN With a resonant resistant wood 

""'"°"""«"""""" - product of at least 3/4" thick- 
ness throughout. Its outside di- 
mensions are: 24" long, 12" - 

' high, "915" deep. The heavy - 
construction and the fine work- 
manship suggest a value for 
exceeding its" low, low price. 
All units sold on 100% money 
back Guarantee. Price $15.00. 
Unfinished Only, F.O.E. Factory. 

nn0111 MN e4 
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. The GIGOLO II is made of the finest select 
natural birch. All the wood used for the en- 
closure á at least 3/4" thick. Outside dimen- 
sions are 24" long, 131" high, 12" deep. 
Our grill cloth is supplied by one of the 
country's largest manufacturers of acoustic 
grill material. Your GIGOLO II comes to you 
completely assembled and sanded ready for 
finishing in either blond, walnut, cherry, ma- 
hogany or ebony.' All units sold on 100% 
money bock guarantee. Price-$49.50. Un- 
finished Only, F.O.E. Factory. 

26 Always say you saw it in-POPULAR ELECTRONICS 



AND NOW IN ANSWER TO THE QUES- 
TION OF SO MANY THRILLED GIGOLO 
OWNERS "IF THIS IS WHAT YOU CAN 
OFFER FOR $15.00 WHAT CAN BE DONE 
FOR A REASONABLE AMOUNT MORE?" 
IN ANSWER TO THIS \VE PRESENT TI-IE 
GIGOLO II. 

ITERE IS A SYSTEM WITII TILE ABIL- 
ITY TO REPRODUCE SUCH REALISTIC 
SOUND, HANDLE LARGE AMOUNTS OF 
POWER AND REPRODUCE SUCH EX- 

TENDED FREQUENCIES BOTH HIGH 
AND LOW THAT \VE DO NOT RECOM- 
MEND IT FOR I TOME USE. A SYSTEM OF 
THIS TYPE WOULD MORE SUITABLY 
BE USED IN PROFESSIONAL APPLICA- 
TIONS, SUCH AS THEATRES, AUDITO- 
RIUMS, OR LABORATORIES, BUT FOR 
THOSE \VHO FEEL THEY MUST HAVE 
SOUND REPRODUCING EQUIPI\(ENT 
BEYOND THE LIMITS OF IIUMAN PER- 
CEPTION WE OFFER THE GIGOLO II 
FOR PUBLIC SALE. 

SPECIAL NOTICE 

All units purchased from A. E. S. Inc., either the recommended Gigolo I for home use, or the Professional \ fodcl 
Gigolo II, arc completely covered by our 100% MONEY BACK GUARANTEE. Upon script of your Gigolo, if 
you find any of the statements made in this advertisement were misleading or untrue, or if your Gigolo is not com- 
pletely satisfactory either in workmanship or performance, including reproducing frequencies and handling power 
beyond your requirements you may return this unit to the factory for full purchase price refund. 

O[lON LCOUSTiC 
DAMtlÑINO IUTUILI 

Y. WOOD CON515UC1 

NCT 
VennNOL rwtérlt COa N! RILL"! 

LCOUSTICAIIT TUNSIM[NT Tr MGM CONnuNCt- 
WOOL CSOTN 

woalt. LWOST 1 CON! 
. DISNLCUS[NI , SIlCONt TOUTED 

° [DG[ 

r[tNINLI SLL TO LNTlINtt ! ONNS 

rm-almro.CtD TNnosuL A. E. S. let. 
3338 Payn Ave., Cleveland 14, Ohio 

Gentlemen please ship... Y Gigolo I -$15.00 Each 
Gigolo 11-$49.50 Each 

I understand these units arc guaranteed and if I am not satisfied 1 may 
return for a full purchase price refund. 

Name . 

Address - r 

City and -State 

Enclosed find check money order 

April, 1961 27 
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Here's 
greg 
NHS 

The Sensational BOZAK 

B-800 FULL -RANGE SPEAKER 
(PATENT PENDING) 

is yours for only $45.00!* 
An 8 -inch speaker of unique design, the B-800 
provides unbelievably fine music and voice 
reproduction over a frequency range of 50 
to 15000 cycles! Its clean bass, detailed mid- 
range, and smooth highs combine to give excep- 
tional transient response and full -range musical 
sound quality never before attained in a single 
speaker. 

You'll be proud to own it! Now you can bring 
real Bozak musical sound into your home at 
truly moderate cost! 

and, THE BOZAK B-801 
SPEAKER SYSTEM 
a B-800 Full -Range Speaker mount- 
ed in a handsome, well-built enclo- 
sure is only $89.50* 

- - -:.,- 

Thousands who heard this instrument at the 
New York and other High Fidelity shows were 
amazed at its musical quality and delighted with 
its price! You'll agree that it's the biggest bar- 
gain ever in really fine sound! 

At your Bozak Franchised Dealer 
or write fo'r free catalog. 

*SLIGHTLY HIGHER IN SOUTH AND WEST. 

! 

Bookshelf 
(Continued from page 24) 

A cumulative index lists all receivers 
appearing in Volumes 1 through 6. 
Recommended for servicemen and re- 
pair -it -yourself enthusiasts. 
Published by Howard W. Sams & Co., 
Inc., 1720 East 38th St., Indianapolis 6, 
Ind. 160 pages. Soft cover. $2.95. 

SATURDAY SCIENCE by scientists of the 
Westinghouse Research Laboratories; edited 
by Andrew Bluemle 

This book represents the work of 15 
practicing research scientists. Treating 

both familiar con- 

saturcl SCI ÑGé cepts and the un- 
usual, they share 
some of the signifi- 

i 
- 

gr' cant discoveries 
o M51 that are now 
° 

ª 
Ln changing man's 

, . u O', life on earth and 
u " ,1-3111' shaping his future 

u _u L in space. The wide 
range of subjects 
includes nuclear 
physics, computer 
mathematics, and 
space propulsion. 

Many photographs, diagrams and charts 
illustrate the text. 
Published by E. P. Dutton & Company, 
Inc., 300 Park Ave. South, New York 10, 
N. Y. 333 pages. Hard cover. $5.95. 

O © W 

GETTING THE MOST OUT OF YOUR 
TAPE RECORDER by Herman Burstein 

Written in language that the tape re- 
corder user can easily understand, this 
book gives the answers to such questions 
as: What constitutes good performance? 
What can I do to get top performance out 
of my tape recorder? Why does one tape 
recorder perform better than another? 
Chock full of information, and with over 
170 illustrations, the book provides a 
complete coverage of tape recorders and, 
perhaps even more important, tape re - 

(Continued on page 118) 
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18 -year -old Ronald Satterfield of Atlanta, Georgia, asked... 

Where should I build for the future? 
Ronald Satterfield answered this ques- 
tion last year by joining the Air Force. 
This year about 100,000 young men will 
also choose this highroad to the future. 
Many will become expert technicians in 
such fields as airplane and missile main- 
tenance, radar, communications. The 
future will find others in supervisory 
positions in important support special- 
ties : administration, supply, air police 
work. 

Airman 2C Satterfield 
whose civilian hobby j 
was building "hot rods," ! 
is presently enrolled in r a 45 -week electronic y 
computer course at 
Keesler Air Force Base -- 
in Mississippi. ra . 

99 

Numerous personal benefits go with 
service in the Air Force. Steady advance- 
ment, the opportunity for more educa- 
tion, medical and dental care, thirty 
days' vacation yearly. Most important, 
the Air Force can help a young man pre- 
pare himself for the age in which he will 
have to make his way-the Aerospace Age. 

Could this be the place for you to build 
for the future? Use the coupon below. 
There's no obligation. 

U.S. Air Force 
Career Information 
Dept. MP14, Box 7608 
Washington 4, D. C. 

I am over 17 and a citizen (or resident) of the U.S.A. 
Please send me your illustrated booklet. 

Name Age 
Address 
City County State 

L 

1 
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ELECTRONICS will send you your 900K SERviE- -$OOK SERVICE 

choice of these selected 
electronics and hi-fi books 
fora 7 -DAY FREE EXAMINATION! 
Here are some of the world's greatest elec- 
tronics and hi-fi books...chosen carefully by 
Ziff -Davis Electronics Book Service as among 
the best in their fields. You'll find top-notch 
texts and manuals on theory and instruction 
...important volumes covering radio and TV 
servicing, electricity and appliances...refer- 
ence books to help you understand such fields 
as computers, electronics experimentation and 
books on hi-fi and tape. 

2500. BASIC 
ELECTRONICS, 
Grob 

An introductory text on 
the fundamentals of 
electricity and elec- 
tronics for technicians 
in radio, television and 
industrial electronics. 
$9.25 

2511. 
UNDERSTANDING 
RADIO, 3rd Ed., 
Watson, Welch 
and Eby 
For those with little 
or no technical knowl- 
edge who wish to know 
the fundamentals of 
radio theory and serv- 
icing. $8.25 

2404. FM RADIO 
SERVICING 
HANDBOOK, King 

A practical guide to 
FM V.H.F. receivers, 
their design, construc- 
tion, alignment and 
repair. $5.00 

2302. CHAMBERS' TECHNICAL 
DICTIONARY, Tweney and Hughes 

An indispensable one -volume reference 
containing 55,000 entries drawn front 
over 100 branches of science and indus- 
trial technology, and 5,000 terms cover- 
ing new advances in such fields as 
chemical substances, computers and au- 
tomation, color TV, guided missiles, etc. 
Covers crafts: Pottery, bookbinding, tex- 
tiles and more! $7.50 

2425. ELEMENTS 
OF TELEVISION 
SERVICING FOR 
BENCH AND FIELD, 
Marcus and Gendler 

Up to date discussion 
of installation, servic- 
ing and repair of T.V. 
receivers designed for 
the practicing service- 
man. $8.15 

Each volume is designed to help you get more 
know-how, greater enjoyment from your elec- 
tronics specialty or hi-fi hobby-and each is 
yours for 7 days FREE! Simply write your 
choices on the coupon below and mail it to- 
day. When your books arrive, read and enjoy 
them for seven full days. If, after that, you 
don't agree that they are everything you want, 
return them and owe nothing. Here is the per- 
fect way to build the library every man in 
electronics must have. 

2407. HOW TO GET AHEAD IN 
THE TELEVISION AND RADIO 
SERVICING BUSINESS, Marcus 

Shows the easy way to get started 
as a TV -Radio repairman, how to 
earn while you learn, how to get 
and keep customers. $3.50 

2415. MANDL'S 
TELEVISION 
SERVICING, Mandl 

This standard text 
book in the T.V. serv- 
icing field provides 
clear descriptions of 
the fundamentals of 
T.V., and practical in- 
struction on the diag- 
nosis and correction of 
typical trouble. $7.50 

2803. BASIC MATHEMATICS FOR 
ELECTRICITY, RADIO AND 
TELEVISION, Singer 
Here, mathematical principles are pre- 
sented as dynamic tools for solving elec- 
trical problems. A practical course for 
students as well as an excellent refresher 
course for skilled technicians. $8.25 

2651. MAJOR 
APPLIANCE 
SERVICING, 
Brockwell 

Gives essential infor- 
mation for a career in 
major appliance serv- 
icing. Explains meth- 
ods of repairing appli- 
ances, organizing and 
managing a service 
business. $5.95 

2358. MECHANICS VEST POCKET 
REFERENCE BOOK 

Over 200 fact -filled pages including 
tables, charts, formulas, for every aspect 
of mechanical work. Also includes loga- 
rithm table, conversion factors on gears, 
U. S. versus foreign measurements, etc. 
$2.50 

8S- r 
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2011. STEREO & HI-FI 
DIRECTORY, 1961, 
Ziff -Davis 
New! Over 1200 compon- 
ent listings, 800 photos; 
latest models, prices! En- 
tire sections on every 
phase of stereo and mon- 
aural high fidelity. $1.00 

2010. AUDIO 
YEARBOOK, 1961, 
Ziff -Davis 

Brand new edition. Ad- 
vanced discussions and in- 
structions on every phase 
of audio. Special features 
make this an excellent 
guide for the advanced 
audiophile. $1.00 

2755. THE PRACTICAL 
HI-FI HANDBOOK, King 

A .guide to high fidelity 
sound reproduction for 
the service engineer and 
amateur. Chapters on ampli- 
fiers, loudspeakers, pick- 
ups, microphones, record 
players, disc, tape and 
stereo. $5.95 

2765. YOUR TAPE 
RECORDER, Marshall 

This book helps to elim- 
inate trial and error under 
all conditions. Includes il- 
lustrations of 55 magnetic 
recorders with specifica- 
tions. $4.95 

2750. ELEMENTS OF 
MAGNETIC TAPE 
RECORDING, Haynes 

How to get professional 
results with tape the way 
the experts do. Basic tech- 
niques, how to splice and 
edit, how to repair and 
maintain your recording 
equipment. $7.95 



2752. HIGH 
QUALITY SOUND 
REPRODUCTION, 
Moir 

A perfect manual for 
both the professional 
engineer and the seri- 
ous amateur in high 
fidelity. Complete cov- 
erage of. sound repro- 
duction in 591 pages. 
$15.00 

2002. ELECTRONIC KITS 
DIRECTORY, Ziff -Davis Publishing 
Company 
New 1960 edition lists over 750 
kits, latest models, prices and fea- 
tures for hi-fi, ham radio, SWL, 
shop improvement, Citizen's Band, 
fun and education. $1.00 

2006. ELECTRONIC 
EXPERIMENTER'S 
MANUAL, Findlay 

With a few dollars 
worth of basic tools 
and this book to guide 
you, you can explore 
electronics experimen- 
tation more completely 
than ever before. 10 
big sections. $4.95 

2351. RADIO PROJECTS, Marcus 
10 easy -to -construct radios de- 
scribed in this book cover the field 
thoroughly and completely, pro- 
gressing in difficulty from the sim- 
ple crystal detector to the super- 
heterodyne receiver. $3.85 
2012. JOBS & CAREERS IN 
ELECTRONICS, 1961 

Your key to a top -paying position in elec- 
tronics! Describes interesting jobs for 
engineers, technicians, technical writers. 
Includes five big sections on opportuni- 
ties in electronics, planning a career, 
testing your aptitude, case histories of 
careers and spare -time electronics. $1.00 

- See Zlowc 
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Leading radio and electronics parts 

jobbers, hi-fi dealers and salons are 

making their stores headquarters for 

books on every electronics subject. 

You can take this list to your favorite 

dealer for immediate purchase. 

It your local parts jobber or dealer 

does not carry books, use the coupon 

for prompt delivery from ELECTRON- 

ICS BOOK SERVICE, on a 7 day free 

trial basis. ' 

2004. HI -Fl ANNUAL & 
AUDIO HANDBOOK, 
Ziff -Davis Publishing Company 

1960 edition. Prepared by the edi- 
tors of Electronics World. An excel- 
lent advanced guide to theory, con- 
struction and circuitry. $1.00. 

2008. CLASS D 
CITIZENS RADIO, 
Sands 
First complete book on 
Citizens Radio opera- 
tion. Covers Class D 

history, rules, applica- 
tions, how it works. 
Many illustrations. 
$4.95 

2901. HAM RADIO, Hertzberg 

Tells exactly how to become a 

"ham"-how to obtain a ham 
"ticket," how to learn code, how to 
select receivers and transmitters- 
everything you need to know is be- 
tween the covers of this handy 
guidebook. $2.50 

2907. RADIO OPERATING 
QUESTIONS AND ANSWERS, 
Hornung & McKenzie 

Presents specific information on 
radio law, operating practices and 
theory for those studying to pass 
the FCC commercial radio operator 
exams of the various license 
grades. $6.25 

2600. 
TRANSISTORS, 
Gillie 
Describes and analyzes 
semi -conductors and 
transistors and how 
they behave. 300 
pages, 'illustrated. 
$7.95 

2000. STEREO - 
HI -FI GUIDE, 
Ziff -Davis 
Publishing 
Company 
Just published! 1960 
edition features 60 - 
page exclusive by Jo- 
seph Marshall on com- 
ponents and how they 
work. $1.00 

2501. ELEMENTS OF ELECTRONICS, 
Hikey and Villines 

This basic electronics text offers an ex- 
cellent course for training radio and 
electronics technicians and for students 
in television, radar and sonar. $6.95 

2007. COMPUTERS 
AND HOW THEY 
WORK, Fahnestock 
A fact -filled guidebook 
to electronic comput- 
ers. Explains the work- 
ing of every major 
computer system. 
Must reading for all 
who want a more com- 
plete knowledge of this 
important field. $4.95 

2601. TRANSISTORS IN RADIO, 
TELEVISION AND ELECTRONICS, 
Kiver 
A descriptive, non -mathematical 
text for radio, television, electron- 
ics technicians and for those who 
want a working knowledge of tran- 
sistors and circuits. $7.95 

2017. ELECTRONIC 
EXPERIMENTER'S HANDBOOK, 
1961 

A do-it-yourself goldmine! Includes 40 
all -new projects -20 data charts and 
tables on circuits-resistors, transform- 
ers, capacitors-ham and citizens band 
radio-sound levels-and lots more. Proj- 
ects for your shop, for your hi-fi and 
audio systems, for the ham and SWL and 
for fun. $1.00 

ELECTRONICS BOOK SERVICE 
One Park Avenue, New York 16, N. Y. 
Please send me the book(s) I have listed below for a FREE 7 -Day Trial 
Examination. I understand that if I am not completely satisfied, I may 
return my selection(s) and I'll owe you nothing. Otherwise, I will send 
you payment for the book(s) of my choice, plus postage and handling. 

NUMBER TITLE PRICE 

*TOTAL 
'New York City Residents, please add 3% sales tax. 
(If you need more space for other titles, attach a sheet of papkr with addl. list.) 

SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will 
pay shipping charges. Same return privileges and prompt refund guaranteed. 

Please send me FREE CATALOG, when published. EF550 

NAME 

ADDRESS 
PLEASE PRINT CLEARLY 

CITY TONE STATF 
(7 -day free trial offer good only in U.S.A. and Canada. Foreign customers must enclose 
Payment in full. Satisfaction guaranteed or money refunded.) 
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prod u cts 
BATTERY ELIMINATOR 

The Model 2 battery eliminator is the 
latest addition to NRI's line of basic 
radio/TV test 
instruments. A 
compact unit 
designed to 
take the place 
of batteries in 
transistor ra- 
dios and other 
equipment, it 
supplies clean, 
filtered d.c. at 
output volt- 
ages from 0 to 
15 volts. Spe- 
cial circuitry 
prevents damage due to short circuits. 
Priced at $13.67, the Model 2 is supplied 
complete with 40" clip leads and plug-in 
jacks for an external voltmeter. (Na- 
tional Radio Institute, 3939 Wisconsin 
Ave., Washington 16, D. C.) 

C.W. TRANSMITTER 
Available either as a kit or factory -wired 
and tested, the EICO Model 723 60 -watt 
c.w. transmitter is ideal for the Novice as 
well as the advanced ham who needs a 
low -power standby rig. Features of the 
723 include a one -knob bandswitch cov- 

a. 

` : .r-: ; ..,. 

- i,. . 

3,.. 

ering 80, 40, 20, 15, and 10 meters; a 
one -knob off/standby/tune/transmit 
switch ; a panel meter which can be 

switched into either the grid or plate 
circuit of the final; and a modulator/ 
accessory socket for modulator input, 
antenna relay, VFO power take -off, and 
emergency power input. Weighing 15 
pounds, the unit measures a compact 
6" x 81/2" x 9". Kit price is $49.95; the 
wired unit sells for $79.95. (EICO, 33-00 
Northern Blvd., Long Island City 1, 
N.Y.) . 

AMATEUR RECEIVER 
Gonset's new G-63 receiver is an 80- to 
6 -meter, amateur -band -only, double -con- 
version superhet. Features include dual 
detectors (a diode for AM, a product de- 
tector for c.w. and SSB), temperature - 
and voltage -compensated oscillators, a 
drum -type tuning dial that shows only 
the band in use, and a "peaking" type 
Q -Multiplier which provides a continu- 
ously variable bandwidth down to 100 
cycles. Finished in gun-metal gray with 

OA )111,[ 
i cu ̂ . 

111.r.; my.; 

a front panel in black and satin alumi- 
num, the G-63 sells for $239.50. (Gonset 
Div., Young Spring and Wire Corp., 801 
S. Main St., Burbank, Calif.) 

NEW KIT LINE 
Two new kits carrying the "Realistic" 
label are the first in Radio Shack's line 
of do-it-yourself projects. One kit,. a 
dual -trace oscilloscope, provides for 
observation of two signals simultaneous- 
ly-an amplifier input and output, for 
example. Flat from 10 cycles to 5 mc., 
the 5" scope features push-pull vertical 
and horizontal amplifiers and sells for 
less than $80.00. The second kit, the 
Model 200 FM tuner, is actually a kit 
version of the company's FM -3 tuner; 
it has a cascode front end, 20 -20,000 - 
cycle response, and is priced at under 
$35.00. More detailed information on this 
new line of kits appears in Catalog 102, 
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by Practicing at Home I, 
in Your Spare Time 
At No Extra Cost you get specially de- 
veloped Electronic Training Kits for prac- 
tical experience. Shop and laboratory 
practice at home make learning easier, 
interesting, faster. You do not need a 
high school diploma or previous expe- 
rience. 

Increasing Demand 
for Trained Men 

This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing 
opportunities for advancement. Satel- 
lites, Radar, Automation in Industry, 
Missiles, Rockets, Planes, Stereo, 
TV, Radio, Two Way Communications for trans- 

a t - portation are a few of the fantas- ¡ 1, tic developments in the fast ard, . growing Electronics industry. If 
- you are not completely satisfied 

with your work; if you are doubtful 
' about your future, investigate 

' Electronics. 

High Pay, Prestige, Bright Future 
What branch of Electronics interests you? Thou- 
sands of successful NRI graduates prove that 
NRI's learn -by -practice method is the way to 
success. You start in your chosen career. ' way 
ahead of the man who only learns from books. You 
do not need to give up your job. You do not need 
to go away to school. You learn at home, get prac- 
tical knowledge from training kits NRI provides. 

Train With the Leader 
NRI is the world's oldest and larg- 
est home study Electronics school. 
You benefit from the experience 
NRI has gained from training men 
for 45 years. NRI offers you proven 
courses of home study in Elec- 
tronics; Principles, Practices and 
Maintenance-Radio Television 
Communications-Radio Televi- 
sion Servicing. 

Start Soon, Earn More 
Soon after enrolling NRI shows you 
how to apply your knowledge to 
earn extra money doing Electronic 
repairs or servicing Radio and 
Television sets for friends and 
neighbors. Take the first step to- 
ward success now. Find out what 
NRI offers you. Mail the postage - 
free card. No obligation. Cost of 

NRI training is low. 
Monthly payment 

1 
plan available. NA- 
TIONAL RADIO INSTITUTE, ,e' Washingtonl6,D.C. 
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NRI Has Trained Thousands for Success 

L. ! # s 

.r`ts yF 

"I get over twice the 
salary I made before 
enrolling. NRI train- ing gave me a 
thorough understand- 
ing." H. ATKINSON, 
Austin, Tex. 

"Now in charge of 
sound effects for 
CBC. NRI opened 
doors to greater op- 
portunity for me." 
F. TUDOR, Toronto, 
Ontario. 

h 1 
lc 

"Averaged $150 a 
month spare time be- 
fore I graduated. 
Now have my own 
full time business." 
F. W. cox, Holly- 
wood, Cal. 

NÉWOURSE IN Nu 
ELECTRONICS N6f 

Cut Out and Mail-No Stamp Needed 

64 - PAGE 

CATALOG 
No Salesman will call. (Please PRINT) 

Name 

Address 

City 

IED-4 

Age_ 

.O 

The. tr i'yl1 
amaxi,mlirldof NÍts 

Zone_Státe 

NRINational Radio Institute 
Washington 16, D.C. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

How to 

for its 

National 

Radio 

Institute 



PREPARE NOW - 
Electronic 

Technicians pre In 
Demand 

1- 

.,re ,r. 

New NRI Home 
e 

Study Coúrsés in 

ELECTR 

11 tronic TECHNICIANS 
are needed for every 

_, . / graduate engineer. This 
is the age of Automation, Missiles, Rockets, Computers, Radar, 
Microwave, hundreds of other devices where Electronics plays 
the key role now. 

Job Counselors Advise Learning Electronics 
Job counselors know the untrained man is last to be hired and 
the first to be fired. In this Electronics Age you must be trained 
to qualify for high earnings and advancement. To meet this 
growing demand for Technicians, NRI has developed a compre- 
hensive course in Electronics-Principles, Practices, Maintenance. 
This training stresses fundamentals ... the basic principles on 
which all Electronic equipment is developed, now or in the future. 

Learn More to Earn More-Mail Card 
NRI Electronics training gives you both theory and experience 
in an interesting, practical way. Train at home, at your own pace. 
Keep your present job until you are ready for a better one. Get 
complete information now. Move up soon to higher pay and a 
brighter future in Electronics-the growth industry of the '60's. 
Mail postage -free card. 

PRINCÍPLES= PRACTICES 
MAINTENANCE 

Fast growing use of 
Electronics in industry, 
business and the mili- 
tary is creating good 
career opportunities 
everywhere. 4 to 7 Elec- 

SEE OTHER SIDEt 

SPECIAL TRAINING 
EQUIPMENT 

At no extra cost NRI includes 
special training equipment. 
You get practical experience 
with Thyratron Tube circuits; 
Multivibrators; build a 
D'Arsonval type Vacuum 
Tube Voltmeter; work with 
pentode tubes, selenium recti- 
fiers, oscillators, transistors, 
magnetic amplifiers; get prac- 
tical experience in telemetry 
circuits used in earth satellites 

1 

.s, 
-._ --i : N 

and basic circuits used in 
digital and analog computers. 
You perform more than 100 
experiments. You "learn -by - 
practice" from beginning to 
graduation. 

FIRST CLASS 
Permit No. 20-R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NRINational Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

Oldest and Largest 
School of its Kind 

Get FREE 64 -page catalog from 
NRI- oldest and largest home - 
study Electronics-Radio-Tele- 
vision School. It gives facts about 
careers in Industrial and Military 
Electronics, also tells about other 
NRI courses in Broadcasting and 
Communications, Radio -TV Serv- 
icing.y,, NATLONAL RADIO IN- 
J3!LTÜTE, Washington 16, D. C. 

. 

;) 

', -11' 

I 
1_ -'-. 

POSTAGE FREE CARD 

MALL. Now 



products 
(Continued from page 32) 

available from Radio Shack Corp., 730 
Commonwealth Ave., Boston 17, Mass. 

TELEPHONE AMPLIFIER 
The Model TA -4 RMS "Ampli-Phone" is 
a highly sensitive telephone amplifier 
which enables you to take notes or even 
move about freely during phone conver- 
sations. Equipped with a remote 4" 
speaker, it reproduces the caller's voice 
with full -room volume. In addition, its 

special parabolic front picks up all voices 
within the room, making it possibe for 
anyone to speak into the phone at a dis- 
tance. The Ampli-Phone operates on 117 
volts a.c. or d.c. and is priced at $39.95. 
(Radio Merchandise Sales, Inc., 2016 
Bronxdale Ave., Bronx 62, N. Y.) 

COMPONENT SUBSTITUTOR 
The Model 500 component substitutor re- 
leased by Mercury Electronics Corp., 

Mineola, L. I., 
N. Y., will ac- 
tually take the 
place of 44 dif- 
ferent -valued 
resistors, both 
paper and elec- 
trolytic capaci- 
tors, power 

'1 rectifiers, and 
ti crystal diodes. 

Specifically de- 
signed for serv- 
icemen, it is 
housed in a 
slope -front, 
hammertone- 
finish case; a 
specially de- 

signed metal carrying handle folds back 
to serve as a rest for the instrument so 

that it can be used in a conveniently tilt- 
ed position. All controls are located 
on the front panel. The Model 500 sells 
for $29.95. 

CAPACITOR MICROPHONE 
Electronic Applications, Inc., Stamford, 
Conn., is importing (from Vienna) what 

is believed to 
be the first low- 
cost ($22.95) 
capacitor mi- 
crophone for 
amateur re- 
cordists. The 
frequency re- 
sponse of the 
AKG C-14 is 30 
to 18,000 cy- 
cles ±6 db. It 
is omnidirec- 
tional with a 
sensitivity of 3 
millivolts/p.bar 

and its high impedance makes it suitable 
for use with home recorders. The re- 
quired polarizing current (160 volts) 
can be obtained from a pair of B bat- 
teries in series or taken from the re- 
corder's circuitry. 

RESISTOR SUBSTITUTION BOX 
Sencore's "Big 20" is a compact substi- 
tution box containing 20 power resistors 
for fast, on -the -spot substitution. Cover - 

I 
Power 

Resistor 

Y Substitution - 

.5Cw COy+E 

20' 2a Watts 

20 Values 
,54,1000 001 

ex* 

a 

fi 

ing all of the values frequently encoun- 
tered in radio, TV, and hi-fi circuitry, the 
resistors can be substituted in any circuit 
dissipating up to 20 watts. Switches se- 
lect the desired resistance in values 
ranging from 2.5 to 15,000 ohms. Price, 
$12.75. (Sencore-Service Instruments 
Co., Addison, Ill.) 
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PROFESSIONAL 

QUALITY 

REK-O-KUT 

K -34H 2 -SPEED 

STEREOTABLE KIT 

only b59.95 
Trade less than an hour of your time for a worth 
while saving! Assemble your own professional qual- 

ity turntable with REK-O-KUT'S new K -34H Kit ... 
astonishingly easy for anyone to put together! You 

end up with a two -speed, belt -driven turntable that 
has no equal anywhere at this price! The hysteresis 

synchronous motor and drive system with new 

Rekothane belt are identical to those used in fully 
assembled REK-O-KUT Stereotables ... This combin- 

ation results in the unprecedented low rumble level 

of -57db. Wow and Flutter are insignificant at 
015%. 
Its compact (125/g"x191 dimensions and handsome 

modern design suit it for a place of honor anywhere 

in your home. Write for free catalog. 

S-320 Stereo Tonearm with Omni-Balance-$32.95 

BH-Tapered Base in oiled walnut-$14.95 

e REK-O-KUT -O-KUT 
STEREO TA B L. E .,NF' 

Rek.O.K ut Co.. Inc., De pt.PE-41,38.19 108 St.. Corona 68, N.Y. 
Export: Morhan Exporting Corp.. 458 Broadway. New York I 

Canada: Atlas Radio. 50 Wingold Avenue. Toronto 19 0 

Tips I/ and 
Techniques 

RADIO ALIGNMENT AID 
A radio with a slide -rule dial can be diffi- 
cult to align when out of the cabinet be- 
cause the frequency markings are on the 
set's dial window and not on the chassis 
dial plate. To remedy this shortcoming, 
cut out a narrow strip of paper and dupli- 
cate the calibration markings on the 
radio's dial window. Then glue the paper 
to the set's dial plate; place it so that 

it aligns exactly with the scale on the 
dial window and where it won't be visible 
when the chassis is in the cabinet. 

-Art Trauffer 

NEON LAMP POLARITY CHECKER 

An NE -45, NE -51, or NE -57 neon lamp 
can be used as a polarity checker for 
voltages between 80 and 500 volts. Sim- 
ply connect the lamp in series with a 
220,000 -ohm, 1/? -watt resistor, and hook 
up a pair of test prods to each end of the 
series circuit as shown. Place the test 
prods across the unknown voltage and 

NE -57 

ELECTRODES 
INSIDE 
LAMP 

220K 
I/2W 

TEST 
PRODS 

observe the electrodes inside the lamp. 
If the voltage being checked is a.c., both 
electrodes will glow. When d.c. voltages 
are checked, only the electrode connected 
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to the positive potential will glow. Do 
not use the checker for voltages higher 
than 500 volts since arcing may occur 
across the lamp's electrodes; voltages 
below 80 volts cannot be checked for 
polarity since the neon gas in the lamp 
will not ionize at such low potentials. 

-Frank Wood 

EMERGENCY SNAP-ON CONNECTORS 
"Snap -on" electrical connectors can be 
quickly made from paper clips, and 
clipped on to any small screw or terminal 

as shown. To make a connector, partially 
straighten out the clip and solder the 
connecting lead to the straightened end. 
In an emergency, when a soldering iron 
is not immediately available, simply 
wrap a piece of solder around the joint 
and hold a lighted match under it; the 
solder will melt in a few moments and 
provide a temporary joint between the 
lead and the connector. 

-Glen F. Stillwell 

METER LABELS 
Attractive meter or panel labels can be 
made from decal transfers available from 

JAPAN 
GOLD 
SIZE 

t 

radio supply houses. The decals are sold 
in sets covering different types of elec- 

tronic equipment, with a number of 
identical decals supplied with each set. 
After a decal is in place on the meter 
face or panel, apply a thin coat of Japan 
gold size over it. The size can be bought 
at any art supply store-it will moisture - 
proof the decal and make the letters ap- 
pear a glossy jet black. 

-Clyde C. Cook 

QUICK -HEATING SOLDERING GUN 
Some quick -heating soldering guns have 
the bad habit of heating very slowly due 
to a poor electrical connection at the tip's 
contacts. The condition is usually caused 

C 

SOLDERING 
GUN TIP 

TIN 

by oxidation of the copper at this point. 
If the terminals of the tip are tinned be- 
fore being inserted in the gun, oxidation 
will be retarded. 

-R. K. Dye 

HANDLE FOR PORTABLE RADIO 
If the handle on your portable radio is 
old and worn, you can replace it with 
one made from a solid plastic belt. All 

w 

you need do is remove the old handle, 
measure it, and cut off an equal length 
of plastic from the belt. Use two lengths 
of plastic, doubled up, if you have a par- 
ticularly heavy radio. 

-Robert Micals 

"TABLE -RADIO" TWEETER 

You can compensate for the lack of highs 
in your large console radio by playing a 
small table -model radio at the same time; 
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Learn Electrones 
Fast and :Right:': .: 

AT SENSIBLE.: PRICES! 

COMPLETE BASIC TRAINING 
-- ` written so you can 

BASIC 

ELECTRICITY 
n 

jwit; T. 
\a 

really understand it! 

The most important 
training of all- 

BECAUSE IT'S BASIC! 

These two big, down-to- 
earth manuals help you 
train for a well paid career 
iu %NY phase of Television - 
Radio, communications, hi- 
fi, industrial electronics, etc. 
-at only a small fraction of 
what you might expect to 
pay for such clear, complete 
training. 

First, the 396 -page 
BASIC ELECTRICITY 
Manual gives you a full 
working knowledge of the 
electrical theories, princi- 
ples, components, instnt- 
inents, measurements, etc. 
on which all Electronics is 
based. Then, the 402 -page 
BASIC ELECTRONICS 
Manual teaches you just 
how these are applied. 

Set-up diagrams, practi- 
cal problem solutions, and 
oser 700 pictures in the two 
manuals help make every- 
thing perfectly clear. Com- 

plicated electronic devices are vastly simplified by dividing 
them into 3 easily understandable groups. Nothing is omitted 
or condensed. Ilacked with this basic training you'll deal 
with circuits, components or equipment and approach tech- 
nical problems with a firm background of understanding. 

BASIC ELECTRICITY- und 396-electricalt prin- 
ciples and their applications. Includes details on currents; 
circuits; electro -magnetism; phase relations; instrumenta- 
tion; measurements; power factor; components; motors; bat- 
teries; tubes; transistors; amplifiers oscillators; sound re- 
production and dozens more. Price only $6.25 separately- 
or see money -saving offer in coupon. 

BASIC ELECTRONICS -just out! This 402-pager 
providesguide 

complete understanding of electronic components of all sorts 
and bow they oink; basic circuits and how and of by they 
are used; electronic applications in both communications 
and industry and hundreds of related subjects. A "must" 
for Ihose who waiit to really get ahead in the fast-grow- 
ing electronics field! Price S6.25. 

r ----STUDY 10 DAYS FREE! 
Dept. PE41, Technical Division. 
HOLY. RINEHART hod WINSTON, INC. 
383 Madison Ave., New York 17. N.Y. 

Send following manuals for 10.day FREE EXAMINATION. I win then prompt iv remit price indicated (plus postage) or recur, 1,00lc., postpaid and owe nothing. 
BASIC ELECTRICITY BASIC ELECTRONICS 

(price $6.25) (price $6.25) 
MONEY -SAVING COMBINATION 

Roth manuals at only .$11.00 for the two. (You save $1.50) 
SAVE: Sena money witn order and we pay postage. Same 

10.day return privilege with money promptly refunded. 

Name 

Address I 

City. Zone. State I 

OETS/OF, U.S..i.-liilh.r Look $6.75. both Joe $12. Cosh 
with order Ind 10 -dull e,tnro prievlcne with mosey refunded. J 
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Tips 
(Continued from page 37) 

the smaller radio will usually have good 
treble response and will fill in the range 
not supplied by the console model. Place 
the smaller radio on top of the console 
or, for an interesting stereo effect, in 
another part of the room. Both radios 
are tuned to the same station, and the 
volume controls are adjusted for the de- 
sired balance of lows and highs. Best re- 
sults are obtained when the speakers in 
the radios are in phase. For an improve- 
ment in tone and volume, try reversing 
the leads to the voice coil of the smaller 
radio. 

-Carl Dunant 

"SALVAGING" BATTERIES 
Don't discard transistor -radio batteries 
that test "weak" or "bad"-you can sal- 
vage the batteries' contact clips for use 
as connectors in future construction proj- 
ects and any individual cells that may 
still be operative. In alkaline or mercury 
batteries, one bad cell can cause the 
whole battery to test "bad"; dismantle 

the battery, remove the bad cell, and you 
will have a good battery at a lower volt- 
age. Batteries with voltages as low as 
5 or 6 volts will operate 9 -volt transistor 
radios satisfactorily. -Lou Garner 

BROKEN TUBE SOCKET PINS 
When a pin on a molded tube socket 
breaks off, there is no need to replace 
the entire socket. Just remove the defec- 
tive pin by applying pressure to the 
small indent on the lug end of the pin 
and pushing the pin out of the socket; 
use a small screwdriver to do the job. 
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The indent is just visible at the point 
where the pin's lug enters the molded 
part of the socket. When the broken pin 

Iry 1141 

t 

has been removed, replace it with a good 
pin which you have carefully taken out 
of another socket. 

--H. L. Davidson 

REPAIRING SPEAKER CONES 
Torn or punctured speaker cones can be 
repaired with plastic rubber obtainable 
at local hardware or five-and-dime stores. 
To repair a tear, align the torn edges 
and apply the plastic rubber evenly along 
the length of the tear; if possible, apply 
a second coat of the plastic rubber to the 
tear on the other side of the cone. Holes 
can be mended by simply placing a small 
piece of paper over the hole and securing 
it with the plastic rubber. 

-George Lockhart IV 

TWO-WAY CONNECTOR PLUG 
You can make two-way plugs for your 
headphones or test leads that will fit into 
both phone tip and banana jacks. Simply 
insert the threaded part of a banana 

11" 

plug into the hollow sleeve of a phone 
tip. Then wrap the end of one lead from 
the phones or test prods around the cen- 

ter of the two plugs and solder them 
together as shown in the photo. You 
can also make a pair of two-way jumper 
leads by soldering these combination 
plugs at each end of a pair of flexible 
wires. 

-Art Trauffer 

CLOTHESPIN SCREW -STARTER 

Starting machine or wood screws is easy 
with this screw -starter 

pr 
1 

made from a 
spring -type 
clothespin. Just 
place the screw 
in the jaws of 
the clothespin 
-the jaws will 
take all the 
wear and tear 
your fingers 
would normal- 
ly get. Wrap 
a heavy rubber 
band around 
the jaws as 

r 

shown to hold 
the screw se- 
curely. Once 

. the screw is 
started, you can simply unclamp the 
clothespin and drive the screw home. 

-Glen F. Stillwell 

HOMEMADE SOLDERING TIP 
Would you like to be able to solder 
miniature components on printed -circuit 
boards with a large -size iron? You can 
make a small soldering tip out of the 

BALL POINT PEN 

c 

SOLDERING IRON 

`I I) 

POCKET CLIP 

pocket clip of a ball-point pen. All you 
need do is push the clip onto the tip of 
your iron and do your soldering with the 
end of the clip. Be sure that the clip fits 
snugly; crimp it in place with a pair of 
pliers if necessary. It will take a few 
extra moments for the new tip to heat 
up, but you'll be able to solder tiny parts 
without damaging them. 

-George Finegold 
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New 
Stereo/ 

'BEST BUYS IN S_ TEREOAND MONO 'HI-FI" 

New 70 -Watt Integrated - 
Stereo Amplifier ST70 
Kit $94.95 Wired $144.95 

Mono 
4 -Track 
Tape O warp: _ 
Deck t e, e_ °t 
RP100 
Semikit (electronics in kit 
form) $289.95 Wired $395.00 

O. =G 

28W Integrated 
Stereo Amplifier HF81 
Kit $69.95 Wired $139.95 

Stereo -i c 
Power f. 
Amplifiers q_ 

K T Wired 
$139.50 
$114.95 

100W HF89: $99.50 
70W HF87: $74.95 
28W HF86: $43.95 S. 74.95 - 

.. 
o' # '. 

New FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Incl. FET 

FM Tuner HFT90 
Kit $39.95 Wired $65.95 
Incl. FET Metal Cover $3.95 

AM Tuner HFT94 Incl. FET 
Kit $39.95 Wired $65.95 

Al I tp, S 

New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $124.95 

AIM 
; -- ̂  - -- 

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

.041 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers ^y 
from a - - 

5 Kit - -`, 
$59.95 '1 

Wm. Wired 
1.11 3. 

Stereo/Mono Changer/Player 
1007 with stereo cartridge 
and dual sapphire styli $49.75 

$89.95 

New Metered 
Variable AC 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
Tester 
2625 
Kit $34.95 Wired $49.95 

hJ r 
Transistor Portable Radio RA6 

New 60W CW Transmitter 2723 Kit $29.95 Wired $49.95 
Kit $49.95 Wired $79.95 Incl. FET 

BEST BUYS IN -TEST EQUIPMENT - 

6- & 12V 
Battery : 3 0 
Eliminator 
& Charger - 
#1050 
Kit $29.95 
Wired $38.95 

Extra -filtered for 
transistor equipt. 21061 
Kit $38.95 Wired $47.95 

Listen to the EICO Hour, V"ABC-FM, N. Y. 95.5 MC, 

Peak -To -Peak 
VTVM 2232 
& UniProbe® 
Pat. 22,790,051 
Kit $29.95 
Wired $49.95 

VTVM 2221 
Kit $25.95 Wired $39.95 

.,. , 

RE Signal 
Generator 
2324 
Kit $26.95 
Wired $39.95 

DC -5 MC 
5" Scope #460 117-Q1" 
Kit $79.95 mid: 
Wired $129.50 '-- 
5" Push -Pull Scope 2425 
Kit 544.95 Wired $79.95 

1000 
Ohms/ 
Volt 
V -O -M 2536 
Kit $12.90 
Wired $14.90 

EXCELLENCE', 

_IN., 
CREATIVE 

ELECTRONICS 
Over 2 MILLION 
EICO instruments irr 
use throughout the 
world. Compare, take [ 

them home - right 
"off the'shelf" -. 
from 1500 
neighborhood °' 
dealers, most of 
whom offer 
budget terms. 

I 
Blvd., L.I.C. 1, N.Y. PE -4 

EICO, 3300 N. describing over 

Send free products, free Stereo . 

80 
Guide,toPu 

free Short Course for ° 

Hi-F of nearest 
Novice 

dealer.le 
Send new 36 -Page '_ 

EICO HI-FI for which I 

GUIDEBOOK 
enclose 250 

for postage & handling. 11 

Name ......... ..... 

tomR-oCaLrator 40. 

R -C Bridge s Multi -stj I 
Signal f i Address...... 

State ................ Tracer Zone... 

Kit $19.95 Wired $29.95 
#145A I city.......'.n 

the West Kit $19.95 Add 5% 
Wired $28.95 

Mon.Fri., 7:15-8 P.M. ©1961 by EICO, 33-00 N. Blvd., L. I. C. 1, N. Y. 



LAST November 1, the Postmaster den= 
eral gave the signal that put into op- 

eration one of the most revolutionary 
systems in the history of the Post Office 
Department. At the signal, a letter was 
inserted in a machine in Washington, 
D. C. Three seconds later, another letter, 
identical to the one in Washington, 
popped out of a machine in Chicago. 

Hundreds of other letters-all official 
government mail-followed at the rate 
of one every four seconds for each pair 
of sending and receiving machines. Since 
there were four such pairs operating in 
each direction, letters flowed at the rate 
of one every second between the two 
cities. The long-awaited age of "Speed 
Mail"-the Post Office Department's 
name for this brand-new service-had 
begun. 

Actually, the November operation was 
only a test. Although some 40 govern- 
ment agencies transmitted large amounts 
of official mail to check the system's 

Electronic 
SPEED MAIL 

L' ` ` i 
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Speeding trains and transcontinental jets fade into oblivion as 

the U. S. Post Office turns to electronics to meet the challenge 

of the space age 

-. .r 

Drawings by ri 

Charles McVicker, 

By KEN GILMORE 
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capabilities, you can't send letters by 
Speed Mail-yet. And you probably 
won't be able to for two or three years. 
But the experiments last fall did prove 
beyond the shadow of a doubt that the 
system is entirely practicable. 

If present plans work out, "Speed 
Mail Centers" will be established in 
the country's 71 largest cities. Such a 
system would mean same -day or next -day 
delivery anywhere in the country. The 
limiting factor, of course, will be the time 
required to handle the mail at each end- 
pickup and delivery to the local post 
office at the sending end, local delivery 
at the receiving end. The actual trans- 
mission to the next state-or across the 
country-will take only a few seconds. 

Let's see - step-by-step - just how 
Speed Mail will work. Say you live in 
Washington, D.C., and want to send a 
letter to a friend in Chicago. Within a 
few hours, your letter will go through 12 
operations and be in your friend's hands. 

You'll write the letter on a special 
form, similar to the one used for "V - 
Mail" during World War II. Since 

part of the form will be trimmed away 
during the automatic handling process, 

you'll have to write only within the 
form's heavy black lines. 

You put the letter in a mail box, or 
2 take it to the post office. There, in- 

stead of being dropped in a bag bound 
for Chicago, it is sent through a "coder" 
which stamps the date on it. The ma- 
chine also marks the letter's destination 
-Chicago on the outside of the enve- 
lope in a code that an electronic device 
will be able to read later in the process. 

A trimming machine slits the sides 
9 and opens your letter; if you wrote 

only within the lines provided, no part 
of your message is cut away. To insure 
secrecy of the mails, letters are opened 
inside the machine so that no one can 
see their contents. 

Your letter and between 450 and 500 
4 others are stacked in a cartridge 

within the trimming machine. The 
cartridge, like every other letter -han- 
dling device in the process, is specially 
designed to provide secrecy. 

The locked cartridge is slipped into 
5 place in a "reading" machine. An 

operator then pushes a button and 
several different operations begin. First. 
the cartridge is opened and the letters 
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automatically removed, one at a time. 
Suction cups grasp each letter, pull it 
out flat, and move it under an automatic 
scanner. 

As each letter slides into place, it 
trips a photoelectric cell circuit, which 
starts the scanning process. A facsimile 
beam sweeps across your letter, very 
much like the beam which sweeps across 
the screen in your television set and 
creates the picture. 

The signal from the scanner is routed 
6 to the transmitter and mixed with the 

control signals. (As in television, a 
complete signal is formed which not only 
contains the modulation signal, but also 
the scan synchronization, start and stop 
printing signals, and so on.) The photo- 
electric cell has signaled a receiving ma- 
chine in Chicago that your letter is on its 
way, and a facsimile scanner in Chicago 
has started to sweep in exact synchro- 
nization with the one in the transmitting 
machine. 

Simultaneously, your original letter, 
already copied, is stacked in another 
locked cartridge, which cannot be opened 
except in the machine. When the opera- 
tors are sure that the transmission has 

o 
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been successful, the stored letter is 
destroyed. 
7 The mixed, composite signal is routed 

through microwave links and coaxial 
cables to its destination. 

8 At the receiving point, the electronic 
& signal representing your letter is sent 

to a special xerographic printer. 
9 Here's how it works. 

You'll remember that as the beam 
swept across your letter in the "reading" 
machine in Washington, it generated 
synchronizing pulses, one for each sweep. 
Those pulses kick off a beam in the re- 
ceiver in Chicago, which sweeps across 
the face of a cathode-ray tube in exact 
synchronization with the reading beam. 
A scanning synchronization signal gen- 
erated at the transmitter makes sure 
that the luminous spot at the receiver 
starts its sweep at exactly the same time 
as the one at the transmitter, so that 
each new "picture" starts at the same 
time. 

Now let's visualize these sweeping 
beams in slow motion. As the scanning 
beam in Washington makes its first sweep 
across the paper, it "sees" a combina- 
tion of light and dark spaces formed by 

the pattern of your writing on the page. 
At each dark spot, the Washington trans- 
mitter sends out a signal. 

Simultaneously, the beam in Chicago is 
sweeping across a selenium drum at the 
same rate. Since selenium is a photo- 
sensitive material, an electrostatic charge 
can be stored on its surface in the dark. 
Wherever light hits the surface, the 
charge will leak off ; parts not struck by 
light remain charged. 

Every time the beam sweeps across the 
selenium drum, it puts out a series of 
light flashes. And each time the scanning 
beam in Washington hits a dark spot- 
your writing-the beam in the printer 
in Chicago flashes and the selenium drum 
"charge" at that point leaks off. Thus, 
as the scanner in Washington moves 
down the page (it sweeps across the 
page 120 times for each inch of paper) 
and the drum rotates under its scanning 
beam at the same rate, a pattern of 
charges is built up on the drum, corre- 
sponding exactly to your writing on the 
original letter. 

Of course, you can't see this pattern 
of electrical charges. To make it visible, 
the drum is sprayed with a dark powder 

44 POPULAR ELECTRONICS 



 0 
which is electrically charged so that it 
will stick only to the parts of the drum 
which correspond to the dark lines on 
your original letter. 

The drum rotates, and this powdered 
portion is brought in contact with a piece 
of paper which is also charged to attract 
the dark powder. The paper pulls the 
powder from the drum, and the words 
and letters of your original message 
appear in black powder on the paper. 
The paper is then "baked" in order to 
fuse the powder with the paper. 

As the completed letter comes from 
10 the oven, a signal from the trans- 

mitter in Washington trips a knife, 
which cuts the letter to size. It then 
passes through a series of rollers, is 
folded, and sealed. 

For additional security, the folded 
11 and sealed letter is now automati- 

cally put into an envelope with two 
special windows-one for the address, 
the other for the return address. The 
envelope is also sealed. 

Your "Speed Mail" letter is delivered 
12 to your friend through regular mail 

channels, only a few short hours 
after you wrote it. 
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°WHAT is probably the most common' 
fire detection and extinguishing sys- 

tem-the ,overhead sprinkler-has one 
chief disadvantage. When a fire breaks 
out, the heht ,must reach a certain level 
before the sprinkler will activate.; in the 
meantime, considerable damage can take 
place. The fire alarm to be described 
here will detect fires before any damage 
is done. 

. Detection is accomplished by means of 
infrared radiation. An infrared cell "dis- 
covers" the fire the instañt it breaks out, 
converts this information Into an elec- 
trical signal, and amplifies it. The alarm 
then operates an 'external warning sys- 
tem-such as, a bell-or light-and can 
even be used to control an overhead 
sprinkler° system. 

Due- to its special circuitry,. the alarm 
will respond only to the flame "flicker" 
and not to other sources of infrared 
such as sunlight or room Tights. The 
unit will operate indoors or out, under 
natural or 'artificial' light as well as in 
complete darkness. Parts cost about $30 
or less, depending on 'the number of sur - 

s 

.....- 

FAST A C I G 

Fire -control action is almost instantaneous 

with this infrared -operated device 

By CHARLES CARINGELLA, W6NJV 
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plus and junk -box cómponents you can 
muster. 

Construction. The alarm is housed in 
a 6" x '6" x 6" box with a 5" hole cut in 
one end to accommodate the refléltpr. 
Although there are many reflectors that 
would be suitable, the one in the model 
came from an auto junk -yard_ It was 
originally used in an old-style headlamp' 
of the' type common before the days of 
"sealed beams." 

'The infrared detector itself f PC. j is 
-mounted at the focal point of the reflector 
on.a "U" -shaped bracket fashioned from' 
a thin sheet. of copper strip about 1/.1'r 

wide. To find the focal point of the re- 
flector, point it towards a light, focus the 
image of the light on a -small piece of 
white paper, and measure the distance 
from the back of the reflector"to the sur- 
face of the °paper. In' the model, each 
leg of the "U" is 1" long, since= the focal 
point of the reflector proved to' be°1". 

Before soldering the,,, "U" .bracket tó 
the reflector, mount the. detector by ap- 
plying a small bit of melted wax to° its% 
back surface and pressing it down on the 

Culver P'ctures 

bracket just before the wax hardens. Be 
careful in handling the detector since"it 
is very delicate. 

The amplifier/relay circuit is built on 
.e separate 114 x 47/1" x 53/4" chassis; 

,placement of the Major components can 
be' s' n in the photos on page 49. The 
pin jacks, J1 and J2, are mounted on the 
side of the chassis; a hole should be cut. 

" in the side of the cabinet to allow free 
access to them. The power cord is 
brought out the°''Iback through a 3/b" 
rubber grommet. 

Setting Upithe Alarms First, check the 
voltage, at pin ° 7 of tribe V4. It should 
measure about 350 volts °d°c. 

If an audio generator is available, a 
suitable test signal- say 30 millivolts 
at 30 cycles-can 'now .be inserted at pin 
1 of the first amplifier tube, V1. (Wav- 
ing,_a flashlight ' back and" forth° across 
the,f oo_ nt of the reflector or even burn- 
ing. a small piece of 3ardboard in front 
of the unit will accomplish the same 
purpdse.) With' the signal injected; the 

" voltage across capacitor C9 should build 
up to about 50 volts; with no signal 

4llá 1 
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CtOA 
I20,,f. 
450V 

Rt5 
IOOK 
JJJJJ 

PARTS 

Cl, C5, CS -0.05-µf., 400 -volt capacitor 
C2, C7 -1.0-µJ., 400 -volt capacitor 
C3, C4-0.01-µ/., 400 -volt capacitor 
C6 -5009f., 25 -volt electrolytic capacitor 
C9 -20-µf., 250 -volt electrolytic capacitor 
ClOa/C10µ/C10c/C10d-20/20/20/20-µf., 450 - 

volt electrolytic capacitor 
D1. D2-Silicon diodes (Sar/ es-Taraian R-200 

or equivalent) 
11, 12-Insulated pin jacks 
/K 1-5000-o/nn plate relay, 3.2 -ma. pull -in cur- 

rent (Potter & Brumfield L.1I-5 or equivalent) 
PC1-Lead sulfide infrared photoconductive de- 

tector (Infrared Industries T3-SA20 or equiv- 
alent) 

R1, R15-100,000 ohms 
112, R7-2.2 mego%ms All resistors 
R3-3900 ohms % watt unless 
114-62,000 ohms otherwise noted 

,,,1,1,1,1,11,,,,,1,,,,,,1,,,,,,,,,,,,,,,,,,1,,,11,11,1,11,,,,,,,111,,,,,,,,,,,,,,1,,,,,,,1,,,,,,,,,,,,,,,,,,,1 HOW IT 

The "eye" of the lire alarm detector is a lead 
sulfide photoconductive detector (PC/) whose 
resistance changes rapidly in accordance with the 
varying radiation of a flickering flame. The de- 
tector is mounted at the focal point of a parabolic 
reflector which collects the energy from a relative- 
ly narrow field of view and focuses it onto the 
detector. 

Resistor 111 serves as the load resistor for the 
detector, and its function is exactly like that of a 

plate -load resistor in a vacuum -tube amplifier. 
The current through R1 varies as the resistance 
of the infrared detector varies, and a resulting 
signal is developed across the load resistor. This 
signal is essentially an a.c. voltage which varies 
randomly in amplitude and frequency due to flame 
flicker. The fact that the flicker frequencies are 
concentrated mainly in the region below 50 cycles 
sets the design parameters for the amplifier sec- 
tion of the fire alarm. 

Tubes V1 and 1'2 form a conventional two - 
stage resistance -coupled amplifier (with the ex - 

C3 C4 

1 ) 
.Otyf. , 

R4 I V2 
62K 3 6AU6 

CS \ C 

OSyf. -"alT f.0 + yf. 

R6 RT Ra C6 R9 
4705 2.2 2.2K SOOyf. IMEG. 

MEG- 25V 

Cí08 I209f. 
450V 

CIOC 
20uí. 
450V 

LIST 
115, R9-1 megohm 
R6, R10, R14-470,000 ohms 
128-2200 ohms 
1211, R13-10,000 ohms 
1212-1-megohm potentiometer 
1216-47.000 allots 
R17-10,000 ohms, I watt 
T1-Power transformer, 500 volts CT @ 20 ma., 

6.3 volts L 2 amp. (Triad R -3A or equiva- 
lent) 

I/I, V2, V3 -6ÁU6 tube 
V4 -6X4 tube 
1-6" x 6" x 6" aluminum utility cabinet (Bud 

ilU-1039 or equivalent) 
1-11/2" x 47%" x 5W aluminum chassis (Bud 

CB -1629 or equivalent) 
1-Parabolic reflector-see test 
tllisc.-'/4" copper strip, line cord and plug, wire, 

solder, screws and nuts, etc. 

WORKS,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,111,,,,,,,1,,,,,,1,,,,,,,,,,11,,,,,.,111,,,,,,,1,1,,,,, 

ception of the feedback network) having a voltage 
gain of approximately 10.000. The amplifier be- 
gins to cut off gradually below 10 cycles and will 
pass frequencies down to about I cycle. It also 
begins cutting off above 40 cycles, with almost 
complete rejection of frequencies at 50 cycles and 
above. (This fact enables the system to operate in 
a fully lighted roost, since the detector would 
otherwise pick up the modulation in the lights.) 
Cutoff above 40 cycles is accomplished by the 
feedback network consisting of C3, C4, and R4. 

The amplified signal from V2 is rectified by a 
half -wave voltage doubler consisting of DI and 
D2, the output of which is led into the integrat- 
ing circuit R/2 and C9. Voltage across C9 builds 
up gradually, but only when a number of recur- 
ring cycles are present due to flame flicker. The 
d.c. voltage across C9 is then applied to the grid 
of the relay amplifier tube, V3. As this applied 
voltage increases, so does the current through the 
tube. When relay Kl's "pull in current is 
reached, the relay closes and sounds the alarm. 

1,11111111111111,,,,,,,1111111,,,1,,,,l, ,,,,,,,,,,,, ,,,,,,,, ,,,, ,lll , ll.,,,,,,,,.,,,,,,1,,,11,,,,,,,,111111111,1,111111.,,,,,,,,,,11111111,,,. 
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+ 
CIOD 
2Oyf. 
450V 

VI 

V4 
654 T 

sit 

Parts layout should follow 
the schematic rather closely, 
with the amplifier and con 
trol tubes occupying half of 
the chassis and the power 
supply the other half. Po- 
tentiometer R12 is slotted 
for screwdriver adjustment. 

J J2 

IIT VAC 

CL C3 

C2 

present, it should drop to between 10 
and 25 volts. 

The next step is to set the "pull -in" 
current of relay K1 by adjusting R12. 
Turn the control so that the voltage at 
pin 1 of VS reads zero. Then, with a test 
signal applied to the unit and capacitor 
C9 charged, advance R15 until the relay 
closes. 

The infrared fire alarm is now ready 
for operation. When it is working prop- 
erly, the device is so sensitive that it 
will detect a small fire 50 feet away! - 30 

Schematic diagram of infrared -oper- 
ated fire alarm. Bell, lights, or any 
other warning device should be con- 
nected in series with jacks J1 and J2; 
circuit can also be used to control 
a standard overhead sprinkler system. 

C5 C4 CB D2 

TI 

CIOA/C10B/CIOC/CIOD 

VI 
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Inexpensive instrument determines 

correct papér grade 

°and enlarger exposure time 

By HERBERT FRIEDMAÑ° ° 

IF YOU'RE ONE OF MANY who have 
put in a long session in the darkroom 

and still had very little to show for the 
time spent, you're ready for a darkroom 
meter. Properly used, such a device can 
save enough time and printing paper to 
pay for itself in a week or less. Even 
more important is the fact that your 
prints should take a decided turn for the 
better. 

The darkroom meter pictured here in- 
dicates both the proper grade of paper 
and the correct exposure time. It uses 
no special parts, other than the photo- 
cell, and can be built for less than $20. 

Construction Details. The meter is 
housed in an 8" x 10-1/16" x 8" sloping 
panel cabinet. The sloping area is used 
only for the three indicating controls 

and the electron -ray tube; the dials are 
mounted on the front of the sloping area 
and are made as large as possible to re- 
duce read-out error. 

For ease in wiring, the power supply 
is built as a subassembly on an aluminum 
2" x 6" x 4" chassis. The mounting nuts 
of the Power switch (S2) and Calibrate 
control (RI) hold the power supply to 
the front panel. 

Note carefully the wiring of the Grade/ 
Time switch (S1) as shown on page 53. 
In the "Standby" position, this switch 
cuts off the B+ to the electron -ray tube 
and thus prevents fogging the enlarging 
paper. 

The photocell (PC1) is mounted on an 
aluminum frame, made by bending a 
piece of aluminum into the shape shown 
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OPERATING INSTRUCTIONS 

1 With the Grade/Time switch at "Stand- 
by," turn the darkroom meter on and let 
it warm up for two minutes. 

2 Focus the native on the easel with the 
lens "wide oi.en." 

3 Set the Paper Grade control to"C 1L," and 
the Grade/Time switch to Grade. 

4 Place the photocell under the maximum 
shadow area (maximum light) and adjust 
the lens diaphragm until the electron -ray 
tube opens. 

5 Move the photocell under the highlight 
area (minimum light) and rotate the 
Paper Grade control until the electron -ray 
tube opens. The control setting will indi- 
cate the paper grade for normal results 
with the negative bring used. 

6 Set the Printing Index control for the type 
and grade of enlar'ng paper being used. 
For example.:1 the raper used is Rodabro- 
mide Grade 2, set the Printing Index control 
to "3200." (Refer to Chart C on page 123.) 

7 Set the Time control to "10'' seconds and 
the Grade/Time switch to Time. Place the 
photocell under the maximum shadow 
area, and adjust the lens diaphragm until 
the electron -ray tube opens. The enlarger 
is now set fo: a 10 -second exposure. 

'. 8 Since the electron -ray tube's green target 
glow is strong enough to fog printing 
paper, return the Grade/Time switch to 
the "Standby' position when making the 
exposure. 

NOTE: If greater print density is desired, set the 
Printing Inr/ce control slightly loner than the value 
given in Chart C. If less print density is desired. 
set the Printing Index roe, red to a higher \^due. 

on page 54. The top surface of the photo- 
cell frame should extend approximately 
N" above the printing easel. 

After bending the aluminum to the re- 
quired shape, drill a 7/32" hole in the 
center and paint the frame white, using 
an enamel spray paint. The photocell 
should be centered tinder the hole and 
held in place by a metal strip as illus- 
trated. Wrap a few turns of plastic tape 
around the metal strip to prevent short- 
circuiting the photocell's leads. A three - 
circuit plug (PL1) is used for connecting 
the photocell to the instrument. The 
photocell leads are connected to the 
plug's tip and ring, isolating the photo- 
cell leads from ground. 

Other construction is generally 
straightforward. Note that the terminal I, 

April, 1961 51 



 

Top view of chassis, showing 
placement of transformer T1 and 
associated components. Tuning 
eye socket is furnished with special 
Am phenol tuningeye assembly. 

TUNING EYE 
SOCKET 

Bottom view of darkroom meter showing 
placement of transformer T2 and related 
components. Nuts on switch S2 and po- 
tentiometer R1 hold chassis in cabinet; 
R1 has a ,screwdrivertype adjustment. 

To 
ITN/AC 
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Front panel of unit holds potenti- 
ometers R3, R5, and'R6,as,well as 
electron -ray tube V1. Panel should 
be wired as shown before chassis is 
put In place; spacing of holes for RI 
and S2 must correspond exactly to 
spacing between controls on chassis, 

strips shown mounted on the gear of the 
potentiometers are actually soldered to, 
the potentiometer cases. Watch polarity 
when soldering the crystal diode (Dl), 
and use an alligator clip as a heat sink. 

Control Calibration. Once the unit has 
been wired and all wiring has been care- 
fully checked; you're ready to calibrate 
the various controls. To begin, place a 
circular piece of cardboard under the 
mounting nuts of the three indicating 
potentiometers (R6, RS and R5). Next, 
with the photocell unplugged, set the 
Grade/Time switch (ST) to "Standby"- 
the center position -and set all four po- 
tentiometers to their- full ,,counterclock- 
wise rotation. r, 

Place an .ohmmeter =across! points A 
and B (see schematic) and rotate the 
Calibrate control (RT) _for a reading as 
close as possible to 570;000 ohms. Next, 

, place the ohmmeter across points C and 
D, and mark the counterclockwise posi- 
tion óf the Paper Grade control (R6) as 
"CAL." Rotate .the ̀ control to the re- 
sistance values in Chart A,: and mark the 
dial accordingly; Note = that the dial is 
labeled with both á :brightness 

, 
and a 

paper grade scale. 
Now place the ohmmeter across points' 

É and P, and mark as "S" the counter-. 
.clockwise position of the Printing Index 
contiol (RS) to serve_ ü a reference 
mark in the event the _dial is removed. 
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117 
VAC 

52 

PRINTING 
INDEX 

R3 
2MEG 

JI PLI 

CALIBRATE `1 
RI 

I MEG 

R4 
R2 220K 

240K 

SIA SIB 

X' 
02 R9 

NOT USEDE 

RII 
47K 

a=1 

PAPER 
GRADE 

XI 

x 

PCI 

.C 

DI 
{ IN56A 

R13 
IMEG 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,PARTS LIST-,-,,,-,,,,,,,,,,,,,,,,,,, 
C1 -0.01-µf., 600 -volt d.c. capacitor 
C2 -20-µf., 450 -volt d.c. electrolytic capacitor 
01-1V5ó/1 crustal diode 
02-Silicon diode (Lafayette SP -197 or equiv- 

alent) 
J1-Thrce-circuit jack for /'LI-see below 
PC1-l'Irotocc/l (Lafayette MS -791 or equiv- 

alent) 
1'L1-Three-circuit plug (Switchcraft 170 or 

equivalent) 
RI, R5-1-mego/,In potentiometer (I RC Q13-137 

or equivalent) 
R2-240,000-ohnz, %-watt, 5% resistor 
R3-2-megohm potentiometer (IRC Q13-139 or 

equivalent) 
R4, 210 -220,000 -ohm, %-watt resistor 
R6-2.5-mego/uu potentiometer (O/imite 

CA 2552 ) 
R7 -82,000 -ohm, %-wall, 5% resistor 
RS. *R13-- 1-mego/nz. 1/2 -watt resistor 
R9 -39 -ohm, 1 -watt resistor 
R11. R12-47,000-olnn, 1 -watt resistor 
SI-Three-pole, 3 -throw rotary switch (Mallory 

3243/ or equivalent) 
S2 -D.p.s.t. toggle ,.warn 
T I. T2-Power transformer; primary. 117 volts; 

secondaries. 125 volts (g 15 ma., 6.3 volts m 
0.6 amp. (Stancor I'S -8415) 

V1 -6E5 or 6U5 tube 1-8 x 10-1/16 x 8" sloping panel cabinet 
(Bud C-1588 or equivalent) 

1-2" x 6" x 4" chassis (Bud AC -431 or equiv- 
alent) 

1-Tuning eye assembly (Amphcnol 5841E1-6 
Or equivalent) 

*Part of tuning eye assembly 

VI 
6E5/ 
605 

,,,,,,-.HOW IT WORKS 

The circuit is a simple four -arm 
bridge. One arm of the bridge is a 
photocell whose resistance depends 
on the amount of light falling on the 
cell. When the light on the photocell 
changes. thereby changing the re- 
sistance of the cell, the resistance of 
another bridge arm is varied to re- 
balance the bridge. By calibrating 
the variable bridge arm, the light in- 
tensity can be expressed in seconds 
and in paper grade. 

The electron -ray tube gives maxi- 
mum "eye'' opening when zero volt- 
age is applied to the grid. \\-hen the 
bridge is unbalanced, the "eye" 
starts to close because of the voltage 
difference across the bridge. The di- 
ode in the electron -ray tube input 
circuit eliminates half of the a.c. 
cycle, thereby sharpening the elec- 
tron -ray tube's indication. 

Schematic diagram (left) and pictorial 
(below) give details of darkroom meter 
circuitry and photocell PC1's mounting 
assembly, respectively. Points labeled 
A through H in schematic are used in cal- 
ibration procedure as explained in text. 

Rotate R3 to a reading of 570,000 ohms 
and mark this position as "2000." The 
other positions are shown in Chart B. 
(Charts A and B are on page 122.) 

Now place the ohmmeter across points 
G and H. Rotate the Time control po- 
tentiometer (R5) until the ohmmeter 
reads 520,000 ohms, and mark this posi- 
tion as "10" seconds. Then rotate the 

(Continued on page 122) 
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Step-by-step instructions for 
adding a super -tweeter to the 

POP'tronics "SWEET SIXTEEN" 

speaker system 

E O 
1 

Sixteen 
ANT to turn your "Sweet Sixteen" 
into a speaker system second to 

none? With an evening's work and an 
investment of less than $20, you can do 
it-by adding a super -tweeter. 

Response of the basic Sweet Sixteen, 
described in the January 1961 issue of 
POPULAR ELECTRONICS, extends from be- 
low audibility to just less than 10,000 
cycles. As a basic unit, it's hard to sur- 
pass. But for the more sophisticated 
listener, addition of a super -tweeter to 
extend the range up past 16,000 cycles 
can add a whole new dimension of sound. 

One of the best comparison tests is 
to play a record of snare drums through 
the system. With response flat to 10,000 
cycles the drums sound real tut some- 
what muffled. With the super -tweeter 
added, the drums seem to move out 
through the speakers into the room! 
This test, incidentally, is used by a num- 
ber of professional critics and equip- 
ment reviewers to compare speakers, 
since the sound of snare drums is one of 
the most difficult to reproduce. 

Hold That Transient! While addition of 
the tweeter will sweeten the sound of the 
entire system if done properly, it can 
destroy system performance if you're 
not careful. Here's why: 

As explained in the original article, 
the Sweet Sixteen acts in different ways 
at the two ends of the audio spectrum. 
At the lower end, it behaves like a 

April, 1961 
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Sweeter 
with a 
Tweeter 

By JIM KYLE, K5JKX/6 

single, large cone moving a mighty mass 
of air. In the upper octaves of its range, 
it becomes 16 independent speakers mov- 
ing together, preserving transient re- 
sponse because of the small mass of each 
individual cone. This excellent transient 
response in the mid -range is the major 
reason for the system's sweet sound. 

Haphazard addition of a tweeter can 
completely destroy this characteristic, 
producing muddiness in the mid -frequen- 
cies. Conventional crossover networks 
made up of inductors and capacitors are 
major offenders in this respect, since the 
inductance and capacitance usually reso- 
nate at some one frequency and reflect 
an unrealistic load back into the ampli- 
fier. 

However, if you use capacitance -only 
high-pass crossovers, the excellent tran- 

55 



sient response of the system will be pre- 
served. In addition, since frequency 
response will now extend beyond the 
limits of hearing in both directions, the 
result will be almost complete removal 
of the "loudspeaker wall" between the 
music and the listener. 

Any tweeter used with the Sweet Six- 
teen must be a high -efficiency unit to 
be able to blend with the rest of the 
system. A Calrad type CT -3 was chosen 
by the author, but the S-307 (Olson 
Radio) or H90LX204 (Radio Shack) are 
similar and would also be suitable; other 
possibilities include the Electro -Voice 
T35B and University T202. The pro- 
cedures described here are based on the 

between the panel and the grille cloth 
(see photo at left). With the ply- 
wood acting as a "backup," it was then 
possible to cut the new hole with a sharp 
wood chisel. 

Dimensions and placement of the new 
hole are shown on the drawing at right 
-don't forget to remove the backup 
block and to replace the speaker after 
the hole is cut. 

Since the original Sweet Sixteen used 
5/16" plywood for front and rear panels, 
adding the CT -3 will cause the tweeter 
horn to project approximately 7/16" in 
front of its mounting lips. To avoid this 
projection, cut shims from scrap pieces 
of 1" plywood and place two shims 

t 

Backup block slid under front panel protects 
grille cloth from damage as tweeter hole is cut. 

use of the CT -3, so the size of the mount- 
ing hole and manner of installation 
may have to be altered slightly if you 
choose a different tweeter. 

Mounting the Tweeter. Place the Sweet 
Sixteen face down and remove the back, 
disconnecting the amplifier leads if 
necessary. To mount the tweeter on the 
front panel, it's necessary to cut another 
hole in the plywood. 

Since the panel ís already covered with 
grille cloth which cannot be removed 
without damage, this new hole can pose 
a problem. The author solved it by re- 
moving one speaker from the panel and 
sliding a small piece of plywood through 
the hole thus exposed into the space 

Chisel and hammer combination is best for making 
required cutout; tweeter placement is not critical. 

under each mounting lip. (If your Sweet 
Sixteen uses a s" or thicker front panel, 
you won't need the shims.) Tighten the 
tweeter down with the four 3/4" screws 
specified, and the job is half finished. 

Crossing Over. The next step is assem- 
bly of the crossover network and pres- 
ence control. Before this can be done, you 
must pick the proper value of crossover 
capacitor, and this value will be deter- 
mined by the impedance for which your 
system is built. With a 16 -ohm unit, use 
a 3-11. capacitor. If your Sweet Sixteen 
is connected for a 4 -ohm impedance, use 
a 12-1s.f. capacitor. For other impedance 
levels, divide 48 by the impedance level 
in ohms and the result will be the capaci- 
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tor value in microfarads. A miniature 
metallized -paper unit will serve very 
nicely, but do not use an electrolytic. 
Voltage rating of the capacitor need not 
be greater than 50 volts. 

Solder the capacitor to one of the out- 
side terminals of the 50 -ohm wire -wound 
"presence control" potentiometer as 
shown in photo below, right. Connect 
2 -foot wires to the other capacitor lead 
and to the central terminal of the po- 
tentiometer. 

Next, decide where on the rear panel 
you want to locate the presence control 
(the author chose the top center) and 
drill a %" hole from the outside of the 
panel. Cut away just enough of the acous- 

9 

Screws hold tweeter securely to front panel; shims 
prevent unsightly bulge due to projections on horn. 

tic padding to allow space for the poten- 
tiometer, and mount the control on the 
panel. 

Connect the wire from the capacitor to 
one terminal of the tweeter, and attach 
another length of wire to the other 
tweeter terminal. Connect this new wire 
to one of the amplifier leads, and solder 
the wire from the presence control to 
the other lead as shown in the wiring 
diagram. Phasing is immaterial. Now re- 
place the rear panel. 

Final Touches. The only thing left to be 
done is to balance the super -tweeter with 
the 16 basic speakers. With the presence 
control at one end of the range, high 
notes will sound shrill; at the other end, 

Cutout for tweeter should 
measure 4"x15/8" as shown 
if a Calrad type CT -3 is 
used; other tweeters may 
require a different size hole. 

Photos by John Kedroff 

P 

c 

o 

3 I` 

Potentiometer and capacitor are added to prevent 
low frequencies from reaching delicate tweeter cone. 

SWEET 16 

CI (SEE TEXT) 

I 5011 

r l 
TO AMPLIFIER 

Schematic diagram of a 

recommended hi -pass filter 
for use with super -tweeter. 

PARTS LIST,,,, 

TWEETER 

CI-Paper capacitor-sce text 
R1-50-olun, 2 -watt wire -wound potentiometer 
1-Super-tweeter (Calrad CT -3 or equivalent) 
4-No. S wood or sheet -metal screws, long 
4- 4" x " x 1/2" plywood shims- -.see text 
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the modification will not be detectable. 
The proper balance is somewhere in be- 
tween. 

The procedure is simple. Play a record 
with drums, trumpets, or vocal perform- 
ances. Set the presence control for least 
treble, then gradually increase it (am - 

MORE ABOUT THE 

Enthusiastic reader response to the "Sweet 
Sixteen" speaker system (described in the 
January, 1961, POPULAR ELECTRONICS) has 
exceeded our wildest expectations. Our offices 
have been deluged by literally hundreds of 
letters, and we've done our level best to 
answer each one individually. Since some of 
the points raised are of general interest, we 
thought you might like to hear about them, too. 

One of the most frequent questions we have 
received concerns impedance-many speaker 
systems are rated at 8 ohms and readers want 
to use the Sweet Sixteen with existing systems. 
Several different arrangements will fill the bill, 
and a hookup which produces an impedance of 
7 ohms is shown in the diagram. But we recom- 
mend wiring the Sweet Sixteen for 4 ohms as 
shown in the original article and paralleling it 
across the existing 8 -ohm speaker; don't worry 

o 
OD o 

about the slight apparent mismatch since 
speaker impedance ratings are only nominal 
anyway. 

An allied question is that of which impedance 
to use with an amplifi3r when you have a choice. 
In this case, the 16 -ohm hookup is recom- 
mended, since amplifier feedback taps are 
usually taken from the 16 -ohm output. Con- 
necting the system there will bring the speakers 
more under control of the amplifier's feedback 
loop. 

The next most frequent inquiry has to do with 
the dimensions of the enclosure. They're not 
critical; in fact, hardly anything connected with 
this system is critical-and that's one of its 
greatest advantages. The box need not be 
square, and its depth can be whatever you like. 
Just be careful not to move the cones farther 
apart than twice their own diameter, or they 
may fail to couple properly to the air at very 

plifier tone controls should be in the flat 
position). When the drums just begin 
to sound "live," the trumpets "raspy" 
(like live trumpets), or the vocalists 
"breathy," you have the proper balance. 
Further adjustments should be made 
with your amplifier tone controls. 30 

"SWEET SIXTEEN ",,,,,,,,, ,,,,,,,,,,,,, ,.,,,,,,,,,,,,,, 

low frequencies. Wood thickness can be what- 
ever is handiest, and the final decor can naturally 
be changed to suit your own taste. However, use 
of extra -heavy front and rear panels is unneces- 
sary, since the internal bracing and 2" x 6" 
side rails provide all the physical strength 
needed. 

Although the original article specified Quam 
Type 5A07 speakers, any similar unit should give 
equal results. Theoretically, using speakers from 
a number of different manufacturers should give 
a smoother response-slight differences in con- 
struction would tend to fill in "valleys" and to 
level "peaks." But using speakers from the 
same manufacturer does simplify the problem of 
speaker phasing. 

Magnet weight isn't critical. In fact, the 0.65 - 
oz. magnet of the 5A07 is heavier than needed. 
The only time magnet weight becomes important 
in a speaker is when the cone is traveling over 
a long path, and cone movement is impercepti- 
ble in the Sweet Sixteen. 

Several readers have inquired about using a 

larger number of smaller speakers or fewer but 
larger units, and many have asked why the 
number 16 was chosen. The answers to these 
questions are interwoven. 

If a speaker much larger than 5" is used, 
cone mass will be larger and transient response 
will suffer in the upper mid -range. However, 
bass response will remain good and fewer speak- 
ers will be necessary (the author's first system 
of this type used two 8" and one 12" unit, giving 
response to 30 cycles and below). If a speaker 
much smaller than 5" is chosen, many more will 
be needed for adequate bass response, but treble 
response will be slightly better. The best com- 
promise is obtained with 5" or 6" speakers, and 
the 5" unit was chosen so that holes could be 
cut with a drill rather than with a saber -saw. 

Why 16 speakers? Without going into deep 
theory, it has been determined by experiment 
that bass response goes down approximately 
one octave every time the number of speakers 
is doubled. Thus, with response flat to 320 
cycles for a single 5" speaker, two speakers are 
flat to 160 cycles, four to 80 cycles, 8 to 40 
cycles, 16 to 20 cycles, 32 to 10 cycles, 64 to 5 

cycles, and so on. To reach 1 cycle, you would 
need at least 256 speakers. Since true response 
to 20 cycles will meet all musical needs, 16 
speakers were chosen. 

By the same token, splitting the Sixteen for 
stereo use probably wouldn't give the results 
you would expect. The formula holds true only 
when all the speakers are close together, so a 

Split Sixteen would be flat only to 40 cycles, thus 
losing some of the essential bass. 

,,,,111,,.,,,101,,$..11111111111111;. 
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Make Your Own 

DIALS and 

NAMEPLATES 
By HERBERT FRIEDMAN 

THOUGH it's easy to get professional 
components for home -built equipment, it 

has always been a problem to make good- 
looking labels to order. Now, however, 
making your own professional -quality dials 
and nameplates can be as easy as printing 
your favorite snapshot. 

"IVIetalphoto," the photosensitive alumi- 
num plate which makes it all possible, is 
processed with simple darkroom equipment 
and standard chemicals. A kit of twelve 
4" x 5" plates, with the necessary chem- 
icals, is available from the Metalphoto 
Corporation (6811 Superior Ave., Cleveland 
3, Ohio) for $10.00 plus postage. Follow 
the techniques shown on these pages, and 
really dress up your next project. 

1 
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OFF STANDBY ON 

15 
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SERVICE BY 

RAPID SERVICE CO. 

You'll find that it's easier to make 
a reversal plate . 

SERVICE BY 

RAPID SERVICE CO. 

... but it only takes a little extra 
time and work to make a positive. 

iteftin 

Ij 

Sta -t with a full-scale draw- 
ing of the dial or label, us- 

ing India ink on tracing vel- 
lum. Lettering guides such as 
Lafayette Radio's F-78 set will 

give professional -looking results. 
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2 To make a reversal plate, lock the 
tracing in a printing frame (face 

towards the glass) with a Metalphoto 
plate (sensi ized side towards the trac- 
ing). For e positive,)late, make a 

negative (see instructions below, right) 
and substitute -the negative -for -the trac- 
ing. Expose the plate according to the 
M eta 1photo_..Exposure Guide, Like all 
photographic material, Metalphoto plates 
will "fog" if exposud'-.to normal light, so 
use only a red safelight through Step 4. 

f 

3 Briefly rinse plate in water, then place 
it in developer for 6 to 8 minutes. Re- 

move it when characters look sharp and clear. 

- 

4 Place plate in stop bath for 30 seconds, 
or sponge it for 30 seconds under run- 

ning water. Immerse plate in fixer for 2 min- 
utes. After fixing, room lights can be turned on. 

LAÍ.' 

' .Ie ` > % 

/ 

HOW TO MAKE A NEGATIVE 

Lock the tracing in a. printing frame (face 
towards the glass) with a sheet of /nigh -con- 
trast film such as ,f-nsco Reprolith Ortho Type 
"11" (emulsion side towards the tracing). 
Expose the filet, using a 15 -oral/ bulb 3 feet 
from the frame (exposure time is 5 seconds with 
the above-mentionedfilm). Process the film 
according to the manufacturer's instructions. 
and be sure to rase a high -contrast developer 
such as Arisco Reprodol. When the negative is 
dry. you arc ready to make a positive plate. 

.METALPHOTO EXPOSURE GUIDE 

Distance Exposure 
Light Source from Frame Time 

FOR REVERSAL PRINTI\G 
30-40 watt -second 

electronic flash 2' 1 flash 
50-80 watt -second 

electronic flash 18" 1 flash 
300 -watt reflector 

photoflood 8' 5 seconds 
100 -watt bulb 15" 35 seconds 

FOR POSITIVE PRINTING 

30-40 watt -second 
electronic flash 15" 1 flash 

50 -SO watt -second 
electronic flash IS" 1 flash 

300 -watt reflector 
photoflood 5' 5 seconds 

100 -watt bulb 15" 40 seconds 
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5 Sponge the plate once more un- 
der running water for about 1 

minute. The dark areas should now be 
a rich brown, but they may be changed 
to dense black by placing the plate 
in the special image toner for 3 to 5 
minutes. Use only glass, rubber, or 
plastic tray for toning. Then rinse 
again for 4 to 6 minutes in water. 

6 If you wish, you can now color 
your dial or nameplate by im- 

mersing it in a 150°F bath for about 
5 minutes. Gold, copper, red, blue or 
green dyes are all available from 
Metalphoto at a small extra charge. 

7 The last step is a 30 -minute 
boiling which seals the silver 

image under a scratch- and solvent - 
resistant coating of aluminum oxide. 
Trim the plate with a paper cutter 
or heavy shears, and polish it with 
household furniture polish when dry. 

.NOTE: The water used for boiling amt 
for making vp all solutions should 
be distilled. Rinsing can be done with 
ordinary tap wafer. During processing, 
gently agitate trays from time to time. 
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By ART TRAUFFER 

Private FM Listening 
Inexpensive tuner and high -quality earphones deliver topnotch "fi" 

FOR private FM listening, you can't 
beat an FM tuner and a pair of high - 

quality earphones. With a simple setup 
such as this, you can listen to your favor- 
ite types of music as late as you please 
without disturbing others. Then, too, 
you can enjoy FM programing while 
you're saving up for a high -quality am- 
plifier and speaker. And you'll still have 
the phones for private listening later on. 

There are two types of earphones on 
the market suitable for FM listening 
purposes. One is the low -impedance type 
that uses voice coils and diaphragms or 
cones, just like dynamic speakers. The 

An FM tuner, such as the Granco 
T-300 shown here, can be fed 
directly to a pair of high -quality 
crystal earphones for private 
listening. Although the Granco 
tuner does not have a power 
transformer, capacitors feed out- 
put to phones and thus pre- 
vent danger of electric shock. 

other is the crystal -type transducer with 
its cones connected to crystals. Although 
both of these types are capable of low 
distortion and wide -range response, do 
not expect quality reproduction with 
common magnetic phones that have flat 
metal disc diaphragms. 

The photo below shows a pair of high - 
quality crystal earphones (Brush-Cle- 
vite) connected directly to an FM tuner. 
Since crystal phones have high imped- 
ance, they match the tuner output with- 
out the use of a transformer or an 
impedance -matching amplifier. There is 
no danger of shock while wearing the 

.".° 
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One -transistor amplifier ac- 
tually operates as an im 
pedance-matching device 
to couple high -impedance 
output of tuner to low 
impedance of earphones. 
Construction details are 
shown in open view (right). 

phones because the 
tuner manufacturer 
has isolated the out- 
put terminals from 
the chassis with 
blocking capacitors. 

The photo above, 
left, shows a music 
lover listening to FM 
with high -quality low - 
impedance dynamic 
earphones (Lafayette 
F-618). The small 
plastic box contains a 
simple amplifier which 
matches the low impedance of the phones 
to the high impedance of the FM tuner 
output and provides a small amount of 
amplification at the same time. Although 
an audio output transformer having a 
high -impedance primary and low -imped- 
ance secondary could be used to match 
the dynamic phones to the FM tuner, the 
transformer would have to be a high - 
quality unit to give hi-fi results. 

Complete construction details for an 
impedance -matching amplifier are shown 
in the photos and diagrams on this page. 
The author used round -type phono car- 
tridge clips for the pins on the 2N301 

TO FM TUNER 
"GROUND" 

r 

r - 

RCA 
U 2N 
li 
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Connecting 
clips ( see 
text ) 

Hole in 
metal strip 

Phono: 
pin 
lack 

¡' 
11/2"X 1/2 

metal strip, 
bent and 
drilled os 
shown 

Not used 

l%2V.Size AA celr,"-" 

AYE a 

LOW IMPEDANCE 
HI-FI DYNAMIC 

EARPHONES 
(SEE TEXT) 

Schematic diagram of one -transistor 
impedance -matching amplifier. Resis- 
tor R1 is optional and may be omitted, 
depending on output circuit of tuner. 

2 %4 x l% x l l/e 
plastic box 

Lid of box 

tC 1i 

Soldering lug 

Flexible 
=-` insulated 

hook-up wire 

Phone tip jack t- J 2 

Hole ipn metal 

J3 
Phone tip jock 
l'ex I/Z 

metal strip 
bent and drilled 
os shown 

transistor. All holes in the plastic box 
were made by reaming with the point of 
a small knife blade and filing with a small 
rat-tail file. Note that the metal -strip 
battery clips also serve as connectors be- 
tween the battery and jacks; phone tip 
jack J3 should be an all -metal type. 

Besides the Lafayette F-618 dynamic 
phones mentioned above, quality dynam- 
ic headsets are made by such companies 
as Allied Radio (Knight), Koss, Permo- 
flux, and Telex. But regardless of 
whether you choose crystal or dynamic 
phones, you can be assured of some first- 
class private FM listening. 
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AE. ELECTRON1CS 

Have you ever stopped to think where our satellite program would be with- 
out electronics? The answer obviously is "nowhere." Without radio signals, 
for example, our satellites would be big chunks of scrap metal floating 
around in space. 

Only the rocket engines and propellants outrank electronics in importance. 
But even this is questionable-for without electronic guidance a rocket 
would never get to the right place at the right time. And, even if it did, 
how would we earthlings know it? 
In short, without electronics, there could be no space program. Recog- 
nizing this "truth," the editors of POPULAR ELECTRONICS plan to devote 
several pages each month to Space Electronics. 

CAN anyone hear satellites? This is 
the question most frequently asked 

by SWL'ers, experimenters, hams, and 
novices in space science. The answer is 
a very simple "yes." Many satellite sig- 
nals-both American and Soviet-have 
been heard by curious listeners. In fact, 
as we shall show in one of our forth- 
coming columns, SWL-type verifications 
have been issued for about ten satellites. 

The Soviet satellite signals have been 
consistently easier to intercept. All of 
the Lunik and Sputnik satellites have 
had at least one transmitter operating 
within plus or minus 20 kilocycles of 20 

DIRECTIONAL ANTENNA 

LUNAR DRILL 

NEUTRON ACTIVATO 
r ' (EXTENDED) 

megacycles (19.98 mc.-20.02 mc.) . The 
listener need only spot the 20-mc. broad- 
cast from Station W W V on the dial of an 
average short-wave receiver. He can 
then sit back and wait, for some time 
within the following two hours he will 
have a good chance of hearing a Soviet 
satellite. 

Most listeners have been distressed to 
find that practically all of the Ameri- 
can satellites transmit on frequencies 
near 108 megacycles. The power radi- 
ated by them has been low, generally less 
than 1/2 watt. However, many experi- 
menters and radio amateurs, using modi- 

SOLAR PANEL 

SURFACE GEOPHYSICAL 
EXPERIMENTS 

TV CARDA 

SLOWLY DRIVEN 
GEOPHYSICAL PRO 

MAIN RETROROCKET 
NOZZLE 

The National Aeronautics and 
Space Administration has pro- 
posed sending seven space- 
craft to the moon in 1963- 
1965. Given the code name, 
"Surveyor," these fully auto- 
matic satellites will soft -land 
on the moon and send back 
TV pictures of the surface. 
They will also conduct a num 
ber of other experiments to 
determine the content and 
texture of the lunar surface. 
The model shown here was 
developed by Hughes Aircraft. 
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By OLIVER P. FERRELL 
Editor 

As this column goes to press, a Juno 
II is being readied at Cape Canav- 
eral. The payload is now called NASA 
S-45, but if the shot is successful it 
will become Explorer X. Destined 
to study the ionosphere, this unusual 
satellite will transmit on six differ- 
ent radio frequencies. The ring an- 
tenna will be used on the lower fre- 
quencies-it is designed to unfold 
after separation from the fourth stage. 

RADIO SIGNALS FROM THE SATELLITES 

Name ! Frequency(ies) Power 1 

Vanguard I 

Explorer VII 
TIROS I 

MIDAS II 

Transit II -A 

NRL Satellite 
Echo I 

Courier I -B 

TIROS II 

SAMOS II 

LUNIK IV 

Explorer X 

108.020 mc.° 
19.990 mc.° , 

107.990 mc.° 
secret 

about 54, 162, 216 
& 324 mc. 

about 108 mc. 
107.970 mc.' 
107.970 mc.° 
108.000 mc.° 
108.030 me.° 
235.000 mc. i 

237.800 mc. 
i 

secret 
922.8 mc. 
20.005 me. 
40.010 mc. 

41.010 mc. 
108.270 mc. 
360.090 me. 

, 
960.240 mc. i_ 

10 milliwatts 
600 milliwatts 
30 milliwatts 
secret 
not reported 

not reported 
10 milliwatts 
not reported 
30 milliwatts 
30 milliwatts 

2 watts 
3 watts 

secret 
rot reported 

300 milliwatts 
100 milliwatts 
100 milliwatts 
20 milliwatts 

100 milliwatts 
10 milliwatts 

Satellites are listed in the order launched. Explorer X 

had not been aunched at press time, but is included 
because of number and variety of frequencies to be 
employed. Asterisk indicates that this is the beacon 
transmitter frequency. 

fled FM converters and simple two- or 
three -element beams, have been able to 
verify American satellite radio transmis- 
sions. 

But the listener must know when to 
listen and what to listen for. It is im- 
possible in this first installment to 
discuss all the ways and means of know- 
ing when to listen. Simplified methods 
are available to permit satellite tracking 
-when one or two check positions and 
the date and time of the launching are 
known. These methods will also be dis- 
cussed in detail in one of our forthcom- 
ing columns. In the meantime, the table 
at left contains information on the fre- 
quencies and radiated power of the 
satellites known to be in orbit and trans- 
mitting as of February 20, 1961. 

FIM/TV DX Reflections. The 100 -foot 
balloon (called Echo I) that is now cir- 
cling our globe presents another possi- 
bility for DX'ing the FM/TV bands. 
Using the same principle as the Bell 
Telephone Laboratories in communicat- 
ing between Holmdel, N. J., and Gold- 
stone, Calif., that is, ignoring the earth's 
ionosphere and bouncing the signal off 
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the satellite, a DX'er may be able to 
catch rare FM and TV signals. 

The DX'er should spot his receiver on 
an unoccupied channel and await a satel- 
lite passage. As the satellite approaches 
overhead, midway between the distant 
transmitter (say 1000-2000 miles) and 

Two methods of satellite tracking. At 
right is the new 33 -element helical beam 
antenna at Wallops Space Flight Sta- 
tion. Above is General Electric's optical 
tracker using a high -power telescope 
and special TV image pickup tube. 

GB Electronics 

These Soviet radio - 
telescope antennas 
are located in the 
Caucasus Mountains. 
Similar antennas 
are probably used 
to operate the tel- 
emetering transmit- 
ters on LUNIK IV. 

-- . 

. 

...w SOVFOTO 

his receiver, there should be a "burst" 
of signal. Under average conditions it 
would not be unreasonable to expect to 
hear 25-30 seconds of an FM or TV 
signal-certainly enough during station 
break time for identification purposes. 

Radio amateurs have not been able to 
use Echo I consistently because of the 
relatively weak power they are permitted 
to radiate. Even with highly directive 
antennas, their "effective radiated pow- 
er" is always under 50,000 watts. Many 
TV and FM transmitters, on the other 
hand, are operating with an "effective" 
power above 350,000 watts. If the FM/TV 

(Continued on page 106) 
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Low -Cost CB Converter 

Mobilette 61 

equips any auto radio 

for CB reception 

IF, like many CB'ers, you have an auto 
battery that's loaded down with a 

high -drain CB transceiver, you'll find the 
transistorized Mobilette 61 converter a 
blessing. Just switch off your power- 
hungry CB rig, and switch on the Mo- 
bilette 61 and your auto radio. Like 
magic, the converter will feed the CB 
channels into your auto radio-all you 
do is tune the radio to pick up the chan- 
nel you want. 

When you operate the Mobilette 61 

with a low -drain radio, the battery drain 
will probably be between 1.5 and 2.2 am- 
peres, almost the same as with the radio 
alone. Power drain of the converter is 

only a few milliamperes. 
Made by International Crystal Mfg. 

Co., Oklahoma City, Okla., the Mobilette 
61 (Model 630-112 for CB operation) 
sells for $22.95 and is supplied complete 
with all necessary interconnecting cables. 
(Other models cover individual ham 

bands and selected frequencies between 
2 and 50 mc.) With the converter, you 
get a cigarette lighter plug for tapping 
power from your car's 12 -volt electrical 
system. The converter works with 6 -volt 
cars, too, but with slightly less gain. 

Circuitry. Inside the Mobilette 61's 
little aluminum box you'll find a maze 
of components, including three transis- 
tors and a quartz crystal neatly arranged 
on a printed -circuit board. Transistor 
QI operates as a broad -tuned r.f. ampli- 
fier (see large schematic on next page) , 
while transistor Q2 operates as an r.f. 
mixer. 

Transistor Q3 is connected as a crystal - 
controlled oscillator (see small schematic 
on next page). The output of Q3 is fed 
into the base of Q2, converting the 27- 
mc. CB signals to an i.f. in the broadcast 
band. Incidentally, both of the sche- 
matics shown have been simplified by 
omission of the antenna and power 

April, 1961 
67 



switching circuits; the values for some 
capacitors have also been omitted. 

Installation. One problem with any 
piece of mobile equipment is installation -a lot of people are reluctant to twist 
down under the dash to install a new 
appliance. But with the Mobilette 61, 
the problem is minimized: the unit is 
less than 41/2" long and less than 21/2" 
in each of the other two dimensions. In 
all, it's only a little bigger-and weighs 

Local oscillator Q3 is 
crystal -controlled for good 
stability. Its output is 
coupled through capacitor 
C10 to the mixer stage. 

only a little more-than a couple of packs 
of cigarettes. 

As you know, transistorized equip- 
ment must be properly polarized when 
it's installed in your car. To help you 
determine whether your car has a nega- 
tive or positive ground, the manufacturer 
of the Mobilette 61 has supplied a list 
of over 25 popular make cars, indicating 
the polarity for each make back to the 
year 1940 in most cases. 

If your car has a negative ground, you 
can install the converter "as is." With 
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positive -ground cars, all you do is open 
the converter and switch two wires that 
are supplied with push -on connectors- 
no soldering is required. 

Operation. Once the converter is 
hooked up, just flip a single switch on 
the converter to select either CB or BC - 
band reception. The switch connects the 
CB antenna to the converter for 27-mc. 
operation and disconnects the regular 
BC -band antenna from the radio. 

TO 
AUTO 
RADIO 

Ce 
.01yí. 

R6 The converter employs one 
4701E transistor (Q1) as an r.f. am- 

plifier, a second transistor 
(Q2) as a mixer. Output from 
converter to auto radio is at 
a frequency within the BC band. 

TO 
MIXER 
02 

A separate CB antenna is recommend- 
ed by the manufacturer but you can 
probably use your BC -band antenna for 
local reception-you will have to jumper 
the CB and BC -band antenna terminals 
inside the converter, however, to avoid 
unplugging the antenna jack when 
switching bands. 

One other control, a "signal peaker," 
adjusts the antenna coupling to the con- 
verter. For best results, the signal peak- 
er is adjusted with each CB channel 
tuned in on your auto radio. 
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FROM PERSONA 

Compact amplifier/speaker combination 

improves tone and volume of 

small transistor sets 

ALTHOUGH a good many people would 
be lost without their small transistor 

portable radios, few would deny that 
these little wonders have their draw- 
backs-with only 50 to 100 milliwatts 
maximum output and a tone that is not 
usually outstanding, they could well stand 
some "hi-fi'izing." The amplifier/speaker 
combination shown here is intended to do 
just that. Called the Transi-Booster, this 
simple and relatively inexpensive unit 
will give a worthwhile increase in volume 
and improve the tone of practically any 
small portable. 

By JAMES E. PUGH, Jr. 

The output of the radio is connected 
to the input of the Transi-Booster via a 
plug, jack, and cable arrangement. This 
makes it possible to enjoy good sound in 
your radio listening almost anywhere, 
and you can even control your radio from 
your favorite chair or sofa. Unplug the 
connecting cord, and your radio is again 
its old portable self, ready to accompany 
you wherever you go. 

Construction. All parts except the 
speaker are mounted on one side of a 
piece of fiberboard, and the whole as- 
sembly is attached to the back of a 
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,,,,,,,,,-HOW IT WORKS ----- 
The 'I'ransi-Booster is essentially a push-pull 

transistor amplifier with overall negative feed- 
back. The primary of transformer TI matches 
the output impedance of the radio at its ear- 
phone jack; Tl's secondary drives two transis- 
tors in Class B push-pull operation. Output 
transformer T2 couples the 34 watt developed by 
the transistors to a suitable speaker. 

Resistor RTI is a temperature -sensitive resistor 
(thermistor) which keeps the transistors proper- 
ly biased over a wide temperature range; resistor 
RI provides negative feedback to improve the 
Trinsi-Booster's frequency response and reduce 
distortion. 

OUTPUT 
TRANSFORMER 
IN PORTABLE 

SPKR 

2 CIRCUIT 
MINIATURE 
PHONE JACK 

Pictorial diagram (above, top) 
and schematic diagram (left) 
show simplicity of Transi- 
Booster circuitry; proper set- 
ting of R4 and effect of R1 
are discussed in text. Small 
schematic (above) gives de- 
tails for adding a phone 
jack to a transistor portable. 
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speaker baffle with wood screws. To avoid 
a muffled tone, about 1/4 of the back of 
the baffle is left open. 

Begin construction by drilling all re- 
quired holes in the fiberboard chassis, 
having first made certain that the parts 
will clear the edges of the baffle and the 
rear of the speaker. 

Round, 3 -pin transistor sockets are 
mounted on a small aluminum bracket 
bent to provide a ,=,;" lip for mounting 
to the chassis with two machine screws. 
If you want to reduce costs by sacrificing 
a little on appearance and convenience, 
you can solder the transistors to a six - 
terminal lug strip instead of 'using 
sockets. 

Any speaker with a 3.2- to 8 -ohm voice 
coil can be used with the amplifier- 
simply select the tap on transformer T2 
that corresponds with your speaker 
voice -coil impedance. The author used a 
low-cost coaxial speaker (Lafayette SK - 
97) that works quite nicely, but virtually 
any unit will be satisfactory. 

Actual wiring is very simple and 
straightforward, following the schematic 
and pictorial diagrams. Be sure to use a 

pair of long -nosed pliers or similar heat 
sink when soldering the transistors and 
other small parts. 

As a finishing touch, cement small 
pieces of felt to the four corners of the 

81 -6 -vol! battery (4 size C cells in series) 
C1 -50-µJ., 15 -volt miniature electrolytic capa- 

citor 
11-1'hono pin jack 
Ql, Q2-2-0586 transistor (or equivalent) 
RI-63-oln,,, %-watt resistor 
R2 -180 -ohm. 1/2 -wait resistor 
R3- 1000 -ohm, %-watt resistor 
R4 3000 -ohm, potentiometer, linear taper 
RTI- Thcrmistor, 200 ohms at 25°C (Lafayette 

22TUl or equivalent) 
Sl-S.p.s.t. toggle switcl, 
TI-Transistor input transformer; primary. 8 

ohms; secondary 5011 ohms CT (,Irgoune 
,I1? -164 or equivalent) 

T2-Transistor output transformer; primary 
100 ohms CT; secondary, 4 and S ohms 
(Triad TV -30X or equivalent) 

1-PM speaker, 4- or 8 -ohm voice coil-see text 
/-Spe'ak'er bailie for 5" or 6" speaker 
1-5 ,4" s 718" x %s" fiberboard 

v 11/5" aluminum sheet 
1-Subminiature phone plug (Lafayette MS -281 

or equivalent) 
1-Phouo pin plug 
1--25' length of 2 -conductor miniature parallel 

cable 
Illisc-Transistor sockets, dual C -cell holders, 

3 -terminal tie point. Jell pods. hookup wire, 
hardware 

41. 

11/4/11'_ 
. t 

Completed unit is self-contained and fully 
portable. Felt pads glued to bottom of 
speaker ba=fle prevent scratched furniture. 

cabinet bottom to prevent scratches to 
furniture. Now wax the case and mount 
the amplifier board to the back with four 
small wood screws. 

Installation. A phono pin jack mounted 
on the rear of the fiberboard chassis 
connects with the input cable from the 
portable. Make the cable any reasonable 
length, and terminate it with a phono 
pin plug at one end and a subminiature 
phone plug at the other. 

If your radio doesn't have an earphone 
jack, install one to match the phone plug 
in some convenient place on its plastic 
case. Most transistor portables use a 
low -impedance earphone (4 to 12 ohms) 
with the output jack connected as shown 
on page 70. If yours is connected to 
another point for a high -impedance 
phone, it can be rewired as shown. Alter- 
natively, transformer Ti can be replaced 
with another one which has a primary 
impedance about the same as the ear- 
phone impedance; the secondary im- 
pedance should remain the same (500 
ohms CT). 

One of the features of the Transi- 
Booster is that it is designed to get the 
maximum service from its battery. As 

(Continued on page 127) 

April, 1961 71 



ri 

o 
How to understand 

and make a 

FLI -F op 
o 
o 
val 

O 
N 
O 
O 

COMPLTER 
o 
o 
1-4 tOMN nt tie OOOOn 1.4 TtMNLA 1`040n0 e4 OW 

GOTTFRIED Wilhelm von Leibnitz, the 
seventeenth -century mathematician 

and philosopher, was one of the first to 
urge the use of a number system employ- 
ing only two symbols -0 and 1. Genius 
that he was, Leibnitz laid down the 
mathematical groundwork for today's 
digital computers which actually rely on 
a two -symbol or "binary" number system 
for their operation. 

Early computers used switches and 
relays-devices which are "binary" in 
nature. By this we mean that they are 
always in one of two states, either "on" 
or "off." This same condition can apply 
to modern-day tubes and transistors- 
they can be made to "conduct" or "not 
conduct." Expressed simply, a computer 
device is always in one of two stable 
states which can be used to identify the 
two symbols of the binary number sys- 
tem-"on" or "conducting" for "1," and 
"off" or "not conducting" for "O." 

Binary Numbers. Let's compare the 
decimal numbers we know so well and 
use every day with binary numbers. Zero 
is expressed as "0" in both number sys- 
tems, and so, too, is the number "1." 

By JULIAN M. SIENKIEWICZ O Managing Editor 

From this point on, however, binary 
numbers differ radically from corre- 
sponding equal -valued decimal numbers. 
Why? Well, remember we said that the 
binary number system has only two 
symbols-"0" and "1." This means that 
there are no 2's, 3's, 4's, and so on, in the 
system. With binary numbers, we can 
use only combinations of "0" and "1" to 
express our conventional decimal num- 
bers of 2 and higher. 

Starting with the number zero in the 
decimal and binary number system, let's 
keep adding the number one so that we 
can compare the same quantities in the 
two different systems-see Table 1. Upon 
inspection, something will immediately 
appear to be odd about the binary num- 
bers. Whenever we add "1" to "1," we 
end up with zero plus "1" "to carry." In 
the decimal system, a similar operation 
takes place. Whenever you add a "1" to 
"9"-you end up with a "0" plus "1" "to 
carry," or the number ten (10). 

If you want to, you can continue the 
computations in Table 1 to convert any 
decimal number to a binary number. As 
this task takes a long time for high 

72 
POPULAR ELECTRONICS 



r 

Sin 

Simple digital computers with 
their flip-flop counting cir- 
cuits switch colored lights on 
and o'f to indicate totals. Ar- 
ranged in sequence, the lights 
help the operator rapidly con- 
vert digital numbers into com- 
monly used decimal numbers. 

et CO tO 1` MOON %-4 M 1 in CO N O1-1 O Mt 
DECIMAL 

ADDITION 
BINARY 

ADDITION 

o 

+1 
o 

-I- 1 

1 

+ 1 

2 

+1 
3 

1. 

10 

+1 

3 

+ 1 

11 

11 

+ 1 

100 

Table 1 

Decimal Binary Decimal Binary 

0 0 17 10001 

1 1 18 10010 

2 10 19 10011 

3 11 20 10100 

4 100 21 10101 

5 101 22 10110 

6 110 23 10111 

7 I 1 1 24 11000 

8 1000 25 11001 

9 1001 26 11010 
10 1010 27 11011 

11 1011 28 11100 

12 1100 29 11101 

13 1101 30 11110 
14 1110 31 11111 

15 1111 32 100000 
16 10000 

numbers, Table 2 gives all the binary 
number equivalents you will need to 
understand the remainder of the article. 
It would be good practice to check your 
own calculations against the table. 

Simple Conversion. You can see that 
converting a decimal number to a binary 
number is time-consuming, if not tedious. 
Converting binary numbers to decimal 
numbers by the previous technique is 
even more difficult. Let's look for a sim- 
pler way to do it. 

The first two columns of Table 3 give 
the decimal and binary number equiva- 

Table 2. 

Decimal 
Number 

Binary 
Number 

Power 
of 2 

Power of 2 
Simplified 

1 1 2. 2= 2= 1 

2 10 2l 2 = 2 

4 100 2' 2x2= 4 

8 1000 2, 2 x 2 x 2 = 8 

16 10000 V 2 x 2 x 2 x 2 = 16 

32 100000 2' 2K2x2x2x2 =32 

Table 3 

lents. The last two columns tell us that 
all the numbers selected are equal to 
some power or multiple of the decimal 
number 2. Therefore, each digit or sym- 
bol in a binary number represents some 
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power of 2 in the decimal system. This 
could be expected since we said earlier 
that there were only two symbols in the 
binary number system. 

Armed with this information, we can 
now convert the binary number, 1101, to 
a decimal number. The binary digits of 
the number 1101 are actually coefficients 
of different powers of 2. This is shown 
graphically in the two top equations of 
Table 4. Keeping in mind that 23 equals 
2 x 2 x 2, or 8, the equation, using 
powers of 2, can be simplified to (1 x 8) 
+ (1 x 4) + (0 x 2) -- (1 x 1) . Since 
any number multiplied by 1 is the same 
number and any number multiplied by 
0 is 0, we arrive at the bottom equation 
in Table 4 and the decimal number 13. 
Checking the decimal binary equivalent 

(2') (2') (21) 

r:] 

(2°) 

(1x2')}(1x2')i-(0x2')t(1x2°)= 
1 

4 1 i I 
(1 x 8) y(1 4) + (0 2) 1). 

(8) + (4) + (0) + (1) = 13 

UNKNOWN 
DECIMAL 
NUMBER 

UNKNOWN 
DECIMAL NUMBER 

EXPRESSED IN 
POWERS OF 2 

UNKNOWN DECIMAL 
NUMBER SIMPLIFIED 

THEREFORE: 1101 ( NUMBER) = 13 (2,5%14 / 

Tab!e 4. 

number chart, we see that our compu- 
tation is correct. 

A less tedious way to convert a decimal 
number to a binary number is to re- 
peatedly divide the decimal number by 2; 
the remainder of each division is used to 
determine the binary number. In the 
example shown in Table 5, the decimal 
number 29 is reduced to the binary num- 
ber 11101. An interesting fact about this 
method is that flip-flop circuits connected 
in series can perform this operation in a 
few microseconds. 

Counting with Flip -Flops. The circuit 
shown in Fig. 1 is identical to the flip- 
flop circuit discussed at the end of the 
article on "Flip -Flop Circuits" in the 
March issue of POPULAR ELECTRONICS. 
Note that all the components are mounted 
on a circuit board with the exception of 
indicator lights. 11 and 12. If you build 
your own digital computer, y ou will want 
to mount all the circuit boards inside a 

chassis box and run leads to the indicator 
lights mounted on the front panel. 

Now let's see how the flip-flop can 
count. First, we apply a positive reset 
pulse to terminal B. This positive pulse 
will cut off Q1, causing the green light, 
11, to go out, and the red light, 12, to 
come on. (The red light is simply an 
indicator which tells us when the circuit 
is ready to receive the count pulses.) Use 
the green light only to determine the 
binary count-with the green light out, 
the count is 0 ; with it on, the count is 1. 

Now we apply the positive count pulses 
to terminal A in the circuit board of 
Fig. 1. The first pulse cuts off Q2 and 
turns on QI, with the result that the 
green light comes on to indicate a count 
of 1. The red light will go out. At termi- 

29 2 

14 2 

7 - 2 

3 _ 2 

1 ÷ 2 

= 14 plus remainder of 

= 7 plus remainder of 

= 3 plus remainder of 

= 1 plus remainder of 

= 0 plus remainder of 

THE BINARY NUMBER EQUAL TO 
THE DECIMAL NUMBER 29 is 

Table 5 

nal E, the voltage drops from -0.8 volts 
d.c. to -6.8 volts d.c.-a negative pulse. 
If this pulse were applied to a second 
identical flip-flop circuit input count 
terminal, A, nothing would happen, since 
the flip-flop shown in Fig. 1 is sensitive 
only to positive pulses. 

When the second count pulse is ap- 
plied to the flip-flop, the green light goes 
out and the red one comes on. This indi- 
cates a count of zero. At terminal E, the 
voltage rises positively from -6.8 volts 
d.c. to -0.8 volts d.c. due to the action 
of the second count pulse which returned 
the flip-flop to its original state. The 
positive output pulse, which occurs once 
for each second or "even" count pulse, 
can be used to trigger the next flip-flop. 

Now let's see what the flip-flop has 
done. It has divided the number of count 
pulses by two into positive pulses at its 
output terminal and its green light tells 
us when there is a remainder of 1. Look 
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COUNT IL 
PULSES - - - 

RIO 
10K 

COUNT ` 1/2W 

SWITCH 
(N.O.) 

S2 - 
RESET 

BI T SWITCH 
I.SYDC ...L (N.O.) 

'D"CELL 

back at Table 5 and note that the flip- 
flop circuit in Fig. 1 performs the first 
step in converting a decimal number to a 
binary number. Thus, if we were to apply 
29 count pulses to the count terminal A 

of the flip-flop, the output terminal would 
provide 14 positive output pulses to the 
next flip-flop for division by two, and the 
green light would be lit to indicate a re- 
mainder of 1. 

If we connect several flip-flops in 

series, we can continue our repeated di- 
vision by two until the lit and unlit green 
lights indicate the binary number 11101. 

-RESET PULSE 

,-FIRST COUNT PULSE 

---SECOND COUNT PULSE 

J -THIRD COUNT PULSE 

E OUTPUT 
PULSE 

PARTS LIST 
CI, C2 -0.05-11J., 200 -volt paper 

capacitor 
DI, /)2. D3-I.V34A germanium 

diode 
17. 12--#49 panel lamp (or 

4S) 
Ql. Q2 -2.V554 power Irausi.r- 

lor 
RI. R7 -6.S -ohm, ,!,-walt resis- 

tor 
R2. 113, R5, R6 -1200 -ohm, %- 

watt resistor 
R4--10-ohm, %-wall resistor 
R8, R9 -10,000-0m, %-watt 

resistor 

HC 

Fig. 2. 

Flip -Flops in Series. The design of the 
flip-flop circuit in Fig. 1 permits the out- 
put pulse terminal E of the first flip-flop 
to be connected directly to the count 
pulse terminal A of the next flip-flop. 
Figure 2 is a schematic diagram show- 
ing the terminals of five identical flip- 
flop circuits connected in series. The 
simple arrangement of the circuit indi- 
cates that many more flip-flops can be 

added to get even higher counts. 
Resistor R10 keeps terminal A nega- 

tive until count switch SI is closed mo- 
(Continued on page 126) 
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By DONALD A. SMITH, W3UZN 

Add this simple a.c. power supply to an 

old mobile converter and tune in 

short-wave bands on your broadcast set 

IF you would like to have a dual -con- 
version short-wave or amateur receiv- 

er at a bargain price, this is the project 
for you. All you need is a broadcast set, 
a small a.c.-operated power supply, and 
a used mobile vacuum -tube converter. 

Mobile converters of this type, now 
being traded in for transistorized units, 
were originally made for general cover- 
age of the short-wave bands or for cer- 
tain ham bands. Although quite sensi- 
tive and selective, they are considered 
obsolete because they require a B + sup- 
ply as well as heater voltage. 

Choose the model converter you want 
(many of the larger mail order houses 
have them), hook up your a.c.-operated 
supply to it, and you will be able to tune 
in many new bands on your broadcast 
receiver. 

Actual cost of the complete setup will 
depend on the price of the converter. 
The author was able to obtain a Gonset 
3002 converter, which tunes from 3 to 
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