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CADRE

2-Way Radio

developed by BADRE INDUSTRIES CDRP
ror the 27 Mc GITIZENS BAND OPERATION

—

These CADRE units are buwilt to the highest standards of the
electronics industry, by a company that has been long estak-
lished as a prime manufacturer of prec sion electronic
research equipment aad computer assemblies. CADRE trans-
ceivers are 100% tra3sis:orized — compact, lightweigat . . .
engineered far unparallelsc¢ performance and reliability.

The CADRE E-Watt Transceives, at $199.95, for example, fér
offices, homes, cars, trucs<s, boats, aircraft, etc., measures a
mere 11 x § x 3", weighs |zss than 6:pounds Never-heless, it
offers 5 crystel-contrclled trarsmit/receive channels (may ke
used on all 22), and a range of 10 mil=s on lamd, 20 ovar water!

The CADRE 100-MW Transceiver, $124.95, fits inte a shirt
pocket! Weigns 20 ounces. yet receives and transmiis on any
of the 22 channels. .. efficiently, clearly. .. without annoy-
ing noise. A gerfect ' pocket telephone™!

For the time being, it is unlikely-that there will be enough
CADRE transczeivers to me=t all the demand. Obvinusly, our
dealers cannot restrict their sale to the fields of medicins,
agriculture, transportaticn, municipal services, €tc. How-
ever, since these CADRE units were engineered for profes-
sional and serious comm=rcial applications—and cost mo-e
than ordinary CB trznsceivers — we belisve tha: as “watar
finds its own level,” CADRE transcaivers will. for the most part,
find their way into the hands of those whd really nzed them.

Write for complete iaformation and detaibed sp’feéiﬁéations‘.

Uy

CADRE INDUSTRIES éORF’., Endicott, N.Y.

Prices appearing in tns agvertisement are sugpesied retail prices
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o' Cleveland Institute of Electronics = i e e e L=
In what kind of work In what hranch of Elec-

want to
double
your pay?

MOVE AHEAD IN
ELECTRONICS

" Gl Al

Electronics Training

Shee!

Your FCC License

Get This Handy Pocket Or Your Money Back
Completion of the Master Course (both Sections)

L] L]
Electronlcs Dtﬂ'u GUlde will prepare you for a First Class Commercial
Radio Telephone Licenge with a Radar Endorse-
ment. Should you fail to pass the FCC examina-

tion for this license after successfully complet-
ing the Master Course, vou will receive a full
mEmm refund of all tuition payments. This guarantee

Puts all the commonly used conversion is valid for the entire period of yvour enroliment
factors, formulas, tables, and color codes ggeernent.

at your fingertips. Yours absolutely free
if you mail the coupon today. No further

obligation! Investigate Our NEW.
TO GET THIS FREE GIFT, Training Program

MAIL COUPON TODAY! i "CompUTEEs,

FIND OUT how the FCC license helps Servo-Mechanisms,
you get a better job or in- Magnetic Amplifiers,
crease your pay on your and others
present job.

Desk PE-76, 1776 E. 17th, Cleveland 14, Ohio
Accredited by the National Home Study Council

K
Desk PE-76, 1776 E. 17th, Cleveland 14, Ohio  are yvou now engaged? tronics are you inter- g
g 2 .
Please send [ree career information prepared to help _ —_— ested? l
me get ahead in Electronies. I have had training or
experience in Electronics as indicated below: I
Name . Age 1
[ Military [ Broadcasting
[J Radio TV Servicing [] HomeExperimenting Address. o o - :
[J Manutacturing [J Telephone Company ’
. City ~ Zone_ State. (]
O Amateur Radio [J Other . PE76
Mu NN N EE N SN Sy n My Sy N Sy M BN SN SN My M gy e BN Sy Mm B M M G NN My BN Mn My S M i e sy )l
POPULAR ELECTRONICS is published monthly by Ziff-Daviy Publishing Company. Willlam B. Zitr, Chalrman of the Board (1046-
1953) . at 434 8. Wabash Ave.. Chicago 5. 1ll. Second-claxs postage pald at Chicago, Illinois. Authorized by Post Office
Depiriment, Ottawa, Canada. as second-class matter. SUBSCRIPTION RATES: One vear U.S. 1l possessions. and Canada $1.00;
Pan-American Union Countries $4.50, all other forelyn countries, $5.00.
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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. Qur instructors will give
you personal attention and assist you when you need help.

To qualify CRET graduates for advancement to key technical
positions, CREI offers a complete program in electronics,
including—

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

A COLLEGE-LEVEL EXTENSIO
PROGRAM IN ELEGTRONICS

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 Snited Allrllnes

X " The Martin Company

Columbia Broadcasting System All America Cable & Radio
National Broadcasting Company Voice of America
Federal Electric Corporation ...and many others

QUALIFICATIONS FOR CREl. 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.

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula « Founded 1927
Dept. 1204-H, 3224 16th St.,, N.W., Washington 10, D.C.
Engiand: CREI London. Granville House.

132-135 sjoane 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.

J Radar. Servo and Computer Engineering Technology
[ Electronic Engineering Technology

_| Communications Engineering Technology

(] Television Engineering Technology

Check field
of greatest

CREIl'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!

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

! Employed by

Type of Present Work

o —— i — s e o et e — — .

a (] Aeronautical Electronic Engineering Technology A n
interest  Automation and Industrial Electronics Engineering Technology Education:
O Nuclear Engineering Technology Years of High School
Name Age | other
Street t Electronics Experience
City _Zone State
Check: (0 Home Study (] Residence School [0 Korean Veteran
April, 1961 3
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Publisher
PHILLIP T. HEFFERNAN

Editor

OLIVER P. FERRELL, 2W 1665 -
; World’s Largest-Selling Electronics Magazine
Managing Editor
JULIAN M. SIENKIEWICZ L
wa2cQlL Average Net Paid Circulation Over 357,000 -
Art Director &

ALFONS J. REICH

This monsh*s cover photo by Al Gruen
Associate Editors
RICHARD A. FLANAGAN
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PERRY WINTER, K2VLR COMING NEXT MONTH

Editorial Assistant
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One Park Ave., New York 16, N. Y.
William B. Ziff, Chairman of the Board
(1946-1953). William Z:ff, President;
W. Bradford Briggs, Executive Vice
President; Hershel B. Sarbin, Vice
President and General Manager;
Michael Michaelsan, Vice President
and Circulation Director; M. T. Bir-
mingham, Jr., Vice President and
Business Manager; Richard Kislik,
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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. Simce the system operates
on batteries, it can be set up anywhere in the home,

c\‘“’_‘.’ office, or out-of-doors.
S/ \ e
T@," @ CB POWER METERS -
©
“s\ ,‘l‘oz Limited to 5 watts maximum input, every CB'er wants top
Cuiat efficiency from his transmitter setup. This article tells

BRANCH OFFICES: Midwestern Office,
434 S. Wabash Ave., Chicago 5, II1.,
Jim Weakley, Advertising Manager;
Western Office, 9025 Wilshire Blvd.,
Beverly Hills, Calif., William J. Ryan,
Western Manager.

Foreign Advertising Representatives:
D.A.Goodall Ltd., London; Albert Mil-
hado & Co., Antwerp and Dusseldorf.

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 Popular Electronics. Circu-
lation Department. 434 South wabash Avenue, Chicago 5, i1llinois. Please allow at Ieast four weeks for change of address. Include
your old address as well as new—cnclosing if possible an address lanel from a recent issue.

CONTRIBUTORS: Contrihutors are advised to retain a copy of their manuscripts and illustrations. Cantributions should be mailed
to the New York Editorial Office and must be accompanied by return postage. Contributions will be handted with reasonable care.
hat this magazine assumes no responsibility for their safety. Any coby accepted is subject to whatever adaptations and revisions
are necessary to meet the requirements of this bublication. Payment covers all author’s. contributar’s and contestant’s rights,
titles, and interest in and to the material accepted and will be made at our current rates upon accebtance. All photos and draw-
ings will he considered as part of material purchased.

4 POPULAR ELECTRONICS
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*21 INCH

Receiver Kit included

Il'l'S

APPROYED
SERVICE
SHop

RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

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

Think
120 |

INSTRUCTION
INCLUDED

Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can open

A REPAIR SHOP OF YOUR OWN

| We supply and finance your equipment

When you are ready and qualified to operate
one of our RTS-Approved TY Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQGUIPMENT 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

the shop front.

Complete iaboratory
of test equipment.

6. Plans for shop
arrangement.

. Instructions on how
to go into business.

2.

|
|

3. Letterheacs, calling 8. Continuous consul-
cards. repair tickets, tation and help.
etc. 9. The right to use

4. Basic inventory of RTS Seal of
tubes, parts, Approval, and the
supplies. RTS Credo.

5. Complete advertising 10. The right to use

and promctional

the Famous
material.

Trade Mark,

w

T

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, and
Quality of Trcining.

April, 1961

,—:.—_::*.:'__,-‘I

815 ¢

City
]

you build these
and other units

RADIO-TELEVISION
TRAINING SCHOOL

815 EAST ROSECRANS AVENUE
LOS ANGELES 59

Mail This Coupon Now ~No Salesman Will Call

tronics — AT HOME IN YOUR SPARE TIME.

of it—a complete training program including over
essons, Fourteen Big Radio-Television Kits, Complete

Color-TY Instruction, Unlimited Consultation Service . . .
ALL ot a really blg saving e you.

How can we do
. and 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 Radio-TY Repair Shops in
principal cities throughout the U. S.
So far, a great many such shops are
NOW [N 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!

this? Write to us today . .

IGLTIHXNI
AT Inciyoe !

We must insist that the men
we sign up be trained in
Radio-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the

S

require-

ments of the industry.

Therefore, we will TRAIN

*tubes ‘\ - ¥ YOU . . . we will show
excluded

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

X SPARE TIME!

CALIFORNIA
Est. 1922

l RADIO-TELEVISION TRAINING SCHOOL

AST ROSECRANS AVE Dept. PE-41

LOS ANGELES 59 CALIFORNIA
SEND ME FREE — al) of these big opportunity books —

BUSINESS | ‘‘Good Jabs in TV- Elec!ronlcl IRV Y Repalr Shop of Your Own'’
i| and '‘Sample Lesson.’' | am interested in:
D Radio-Televisian [} Industrial Electranics
l (Automation)
Name Ag
Address

& State

N D i B bRl
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NEWS SC PE

CHOMP-COUNTING TRANSMITTER gives Australian scientists
low-down on food intake of grazing sheep. In experiments at
lan 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 215,
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
80° C. As the tray holding the solution 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 (714 ounces), small in
size (1” in diameter and 5” long), hoasts 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
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1s START NOW! Break through the Earning Barrier that stops
» N “ ] half-trained men. N.T.S. ““All-Phase’’ training prepares you —
“ks\c\k at home in spare time — for a high-paying CAREER in Elec-

ﬁ_\‘.\\“ tronics — TV — Radio as a MASTER TECHNIC/IAN. One Master

Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. lLicense, Broadcasting, Manufacturiag, Automation,
Radar and Micro-Waves, Missile and Rocke* 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

YOURS TO KEEP

) work on
actual job
“\ projects

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THMESE...

« TV-Radio Sales, $arvice and Repair

« Profitable Businz2=s of Your Own

« Communications “echnician —~ F.C.C. License
« Hi-Fi, Stereo & Soand Recording Specialist

» TV-Radio Broadca=ting Operater

 Technizian in Comeputers & Missiles

« Electramics Field Engineer

« Specia ist in Micrewaves & Servomechanisms
« Expert Trouble Swoter

+ All-Phase Mastes “echnician

NATIONAL et SCHOOLS

WORLD.WiDE TRAINING SINCE 1905

Free book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-

tional cost. You also get a Profes-

4000 0. FIGUEROA $T., [0S ANGELES 37, CALIF, U. S A.

Write Dept. R2G-41

RESIDENT TRAINING AT LOS ANGELES
sh 1o take your t@ining in Ut
gzl?;e:xl S:hool at Low Angeles. (he
world's TV capital. start NOW 1n out
big. modersi Shops. Labs, an:”»;aalla(w(
s Here you wol s
5 iSI(:cd(\v%mc equipment pvuless\?nfllly
= inatalied—tinest. mast cumplete facilt.
hes offered by any shool Exper
friendly instiuctors. Peisonal anen‘hon"
Geaduate Empiloyment Sorvice Help |(
finding hcme near sehool—and par
time job while you learn
WRITE FOR SPECIAL RESIDENT
SCHOOL CATALDG AN INFORMATION

N.T.S. HOME TRRINING is
® Cassroom Beveloped
o Lat-Studio Planed
® Shop-Tested
® ndustry-Aoaroved
o Specifically Cesigned
for Home 3 udy

J;gg,;"l‘

ACCREDITED MEMBER

the only nanonaliy

recogaired occrediting
agency for private
hame study schools.

m‘um

NO OBLIGATION!

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 N.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 ai no addi-

sional Multitester for your practical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU How!
Many students pay for entire tuition
—and earn much more — with
spare time work they perform while
training. You can do the same...
we show you how.

SEND FOR INFORMATION NOW...

TODAY! IT COSTS YOU NOTHING
TO INVESTIGATE.

WORLD-WIDE TRAINING SINCE B05

Mail Now To

NATIONAL %8 SCHOOLS (y
|

National Technical Schools, Dept. R2G-41
4000 S. Figueroa St., Los Ang=les 37, Calif.

Please rush FREE Electronics -
TV-Radio ’Opportunity’ Bock and Actual

/] Name_. =
Address__ _
I Gty m———— _Zone____State.
’ [ Check here if interestad ONLY (n Resident Train ng at Los Angeles.
L VETERANS: Give date of discharge

NO SALESMAN WILL CALL

[/

[/

Lesson. No Salesman wi'l call. 1
]
[/

- —_Age
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Continued

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 headiight. 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.

POPULAR ELECTRONICS
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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. Growriups, too, can expe-
rience exciting moments in sound. Try Audia-
tape and see.

The unique quality of this tape gives you
more clzrity 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

April, 1961

merriment . .. or a Sunday afternoon concert.

Remember: if it's werth recording, it's worth
Audiotape. There are eight types . . . one
exactly suited to the next recording you make.

I TRADE MaRA

it speaks for itself”

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

www.americanradiohistorv.com
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RESIDENT SCHOOL COURSES IN
L0S ANGELES AND NEW YORK CITY

AR .' Al )

s » 4
. . Length of
Course Qualifications Course
A Advanced Electronic | High School grad, with Day 2¥a yrs.
Technology (T-3) Algebra, Physics Eve. 6% yrs.
or Science

B TV and General
Etectronics (V-7)

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

Day 1% yrs.
Eve 414 yrs.

C Radio & TV 2 yrs. High School, Day 9 mos.
Servicing (V-3) with Algebra, Physics Eve. 214 yrs.
or Science
D Transistors V-3 or equivalent Eve. 3 mos.
Etectronic 2 yrs. High School, Eve.
Drafting (V-11 V-12)] with Algebra, Physics Basic: 1 yr.
or Science 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.
1 Technical V-3 or equivalent Eve. 3-18 mos.
Writing (V-10)
J Computer High School grad Day 6 weeks

Eve. 24 weeks

Programming Sat. 30 weeks

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

L Preparatory Math & | 1yr. High School Day 3 mos
Physics (P-0)

M Preparatory 1 yr High School Eve. 3 mos.

Mathematics (P-0A)

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 New
in Electronics

J
RADIO CORPFORATION OF AMERICA j
® # RCA

= o o= = Send 10 the school nearest you!~ [PUEELSRELLE
RCA Institutes, Inc., Dept.PER-41

v
|
| 350 West Fourth Street Pacific Electric Building |
| New York 14, N. Y. 610 S. Main St,, L.A. 14, Calif. |
1 Please send me your FREE catalog. | am interested in the courses circled ]
| below. 1
Il A B CDETF G HII ) KL MI
| I
(liems (please print) §
l Address. l
| I
City. 2one. State \

-

For Home Study Courses See Ad On Opposite Page

o

GO

Report

i

r

ARk ik ’ ! [1920+80g20 g oretdgguargag i iongugiatgnd
E il‘.ﬂ By ROBERT E. TALL
A Washington Correspondent

HE 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

WWW.americanradiohistorv.com


www.americanradiohistory.com

1. You get the finest training-at-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!

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

April, 1961

6 REASONS WHY

RCA TRAINING
IN ELECTRONICS

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

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

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.

'RCA INSTITUTES, Inc. ume stuy Scioo

{
|
|
!
|
I

A Service of Rodio Corporation of Americo  Dept PE-4i
350 West Fourth Street, New York 14, N. Y.

Pleose rush me your FREE illustrated 64-page book ‘“Your Career in
Electronics,”” describing your home training programs. No obligation.
No salesman will call.

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

RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec

To save time, paste coupon on pe=ztcard.

wWww.americanradiohistorv.com
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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 ean be bought from the
Superintendent of Documents, U. S. Gov-
ernment Printing Oflice, 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 enforecing the
CB service than was really justified.

In trying to ride herd on a total of
more than 333,000 non-broadeast radio
stations during the liscal vear—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 {oo many of
these inspections involved CB’ers. While
the number of stations in the non-broad-
cast calegory 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 enfore-
ing the CB rules. And the Commission
did note that “off-frequency citations” in
the CB serviece “outnumbered all other
services combined.”

The possibility of setting up a Class D
citizens-type radio service in the 450-470
me. 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 .0059 be established, and
that other standards be adopted limiting
operations to a 50-ke. band-width maxi-
mum, power input to 10 watts, and an-
tenna heights to those of the present
Class D service. 301

NONE BETTER

»

POLY-COMM I1-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,

fockout

proof squelch, noise limiter, audio quality, power output,
and many other features that will get you through the

i

adverse conditions that drown out the

gutlesswondersina 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 performance is a must.

Sensitivity: Better than .4 uv - Selec-

tivity: 8 kc 6 db » Image Rejection:

70 db down ¢ Adjacent Channel: 60

dh down ¢ Audio Output: 4.5 watts

» Power Output: 3 watts » Shock

and Vibration: ! 5G and 10G re-

spectively $] 89_ 50

USER NET

parts distributor
or write for

A K specifica-

tions

1 I At your electronics
LY TH
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RESIDENT CLASSES

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
montks, and new erening classes begin four times
a year. The day classes meet 5 davs a week and
prepare vou for a {irst class F.C.C. license in
12 weaks. 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 vour choice and then mail the coupon to the
Schocl’s home office in Hollywood, Calif. Free
details will be mailed to you promptly.

Through

HOME STUDY

Grantham training is the eusy way to learn more
quickly —to prepare more thoroughly —for F.C.C.
examinations. And vour first class license is the quick,
edasy way to prove to your employer that vou 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 vou step by step and
have you practice with FCC-type tests which yvou 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.

CTRONICS . . .

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.C. license, mail the
coupon befow to the School's home office at 1505 N. Western
Ave., Hollywood 27, California—the address given in the ceupon
—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 SEATTLE

This booklet

for

FREE

Booklet
This free booklet clip
gives details of COUPON

our training

KANSAS CITY

WASHINGTON

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card

',','\‘.1 To: GRANTHAM SCHOOL OF ELECTRONICS

/) 1505 N. western Ave., Hollywood 27, Calif.

|

. X

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

and mail in

e w om o e e o o om e e w

and exnplains Name. Age_
what uﬁ F.C.C. e’"’e"’Pe or | 9
Iicensef:::n do fer Ry oo paste on 1 Address _
LALASSES 3

your ure, P posfdl | City. State
Send for your 1 130
copy today. ! 'am interested in: (] Home Study, (] Kansas City classes,

,) l | [J Hollywood classes, [J Seattle classes, (] Washington classes
April, 1961 13
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Hi-Fi |

I Showcase

LTHOUGH 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 if. 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-—-209; 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 36%%” x 207 x 1434”.
The system is supplied in preassembled

TRU-VAC

1-YEAR
GUARANTEED

RADIO and TV TUBES

Factory Used or Factory Second Tubes! TRU-VAC will replace FREE any tube that b:-
comes defective in use within 1 year from date of purchase! All tubes individually boxed,

code dated & branded '*“TRU-VAC.’' Partial Listing Only — Thousands Mo

SPECIAL!

1HSGT SAMS
SANS

6A

re Tubes in Stock!
6WAGT

6W6GT 7F8
X4 G7

T6
6AU4AGT 6BNG

G6AUSGT 6BQ6GT 6CUS5
7 6CU6

6AVSGT
6AVE

6AWS

3va 6AGS 688
48BQ7A 6AHAGT 6BA6

6D6

6858 6DE6 6
6BY5G 6DG6GT

6BZ6
6AX4GT6BZ7

6DQ6

6F6

6H6

635 (3]

8
6CB6 636 6V6GT

BRAND NEW 1-YEAR GUARANTEED TV PICTURE TUBES

Below Listed prius,do not inelude dud. Add Additiouni $5.00 Deposit

on tube sizes to 20

on 21" and

247 tubea—$7.50. Deposnit refunded

smmediately when dud 18 returned prepaid. .\lun!imzed tubes— $4.00
extrn Ficture tubes stupped only to continental USA and Canada—All

tubee F.O.H, ftarrison, N, J.
17CP4  16.99

1549

178P4 13143

20HP4 17.89
21ALP: 18179
ATTENTION QUANTITY USERS! Big Discounts Are Yours. .. Culi

21AMP4  17.99 18.39
Fom Oup

War.,house

or Write For Our 1000 Tube “Private Label” Specizlt | =
Money cheertully refunded within five (5) days. if not satisfied!
SHIPPING INSTRUCTIONS: TRU-VAC® PAYS YOUR POST-

AGE on orders of $5 or more in USA and
imate postage on Canadian and loreign orders. Any order tess than
ndling charge. Send 26% on C.U.

LOOK! 1000 USED TV’S

Costly, famous muke con-

sule models with little _or
(As 1s)

85 requires 26c b

no_tube replacement! Re-
quire only minor adis
ments. Perfect for re-sale,
or as your own secund setl
167, 17" and 197 sereens . . .
none smaller! Scts shipped
FOB, Marrison, N. J.

erritories. Send approx-

) ‘a.
ANY TUBE NOT LISTED ALSO AVAILABLE AT 35¢ EACH!

e or®,
ang o
i
" D00 KEY EQh
I Ru- HEAD{""® Neon.

Harrison Avenue o Box 187 e Harnson, N. J.

HUmboldt 4.9770
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\‘b There is no fooling a recording head
R\_ ...it knows! 1t can reproduce only
Y that which your tapes are capable of

\é recording. To thousands of profes-

Q sional and amateur tape recordists,

@ one tape has proven its ability to re-

% produce sound with a quality that is

N unmatched. That tape is Soundcraft

é: with FA-4—the exclusive frequency

$ adjusted formulation that captures

the full dynamic range of sound. It

%% costs no more to discover how well
N your tape recorder can perform.

i

Great Pasture Rd., Danbury, Conn. *: Chicago: 28 £. Jackson Bivd.
Los Angeles: 342 N. LaBrea Toronto: 700 Weston Rd.

P.S. Your recording head will appreciate Soundcraft's permanent lubrication.
R-143A
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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 (53.” x 99/16” x 93;”) 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 7Y%, 334, and 17; ips; a head gap of
0.0001” furnishes response to 16,000 cy-
cles at the Tl5-ips speed. A compact
1534”7 x 13” x 634", 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.

Allicdnlliadio Corp., 100 N. Western Ave., Chicago
80

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

Harman-Kardon, §20 Main St.. Westbury, N.Y.

North American Philips Co. Inc. (Norelco), High
Fidelity Products Div., 230 Duffy Ave.. Hicks-
ville, L.I., N.Y.

Radio Shack Corp., i30 Commonwealth Ave., Bos-
ton 17, Mass.

NOW YOU CAN SECURE A

HIGH SALARIED  TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
i 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 dcvelopment of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, ete., 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-
wide 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.

———————MAIL TODAY————————

F 4
This Minneapolis-Honeywell system
controls hundreds of automatic man-
ufacturing operations.  Experience
on live equipment is emphasized ot
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

L

i
| “{(,RONICS f

BAILEY TECHNICAL SCHOOLS

f e
AuTomy Tioy /

|

|

|
VETERAN APPROVED =

|

|
1625 S. Grand ¢ St. Louls 4, Mo. !
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LAFRYETTE i ¢ ELECTRONICS

SCromp 5 T

ﬂEEA\’B'l"rn K ¥ : . o
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A

LAFAYETTE’S

1961 CATALOG
324 GIANT SIZED PAGES

The Complete Catalog Featuring
“The Best Buys In The Business’”’

& Stereophenic HI-Fi Equipment
Public Address Systems
Tape Recorders
Radio and TV Tubes and Parts
T\ cit:zen Band Equipment
371 Amatewr Equipment
T\ industrial Supplies
Send for Lafayetie’s FREE Catalog—the most com:
plete, up-to-the-minute electronic supply catalog

cremmed foll of everything in electronics at our
customary down-to-earth money-saving prices.

CONTAINS HUNCREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE % ANY OTHER CATALOG OR FROM Our 40th Yearr

N
i

NS AGRS

——
e,

i

S HIVINN TR T R

ANY OTHER SOURSE — SEND FOR YOUR ow? , )
Y e y dou HORY M EASY PAY PLAN—the simpiest, and quickest way tn get
mst’““‘;p“‘x’;,emfc‘;';‘{,'g‘yym'{“gn;?n:e‘rﬁ g what you want when you want it. As little as $2 dowrr
cien, student, serviceman and dealer. .+, up fo 24 months to pay.
N‘ y 19.95
29.95 99.5 J_

~ 5.00 Down

2.0) Down

Ly

HE-20 Deduce Citizens
RK 125 Tranalst-nzed Portable Band Tramsceiver
| Tape Recordar wih Built-In Speaker TE-15 Tube Chechker ,
i I 1 KT-200, Kit | - HE 10, Wired Twn o ,1
WM 1 79,95 809 0 56 508
13.50 b Racsdin49.95 2 _ 5.0 Down
i ' 5.00 2.00 Dewn
1 c = . Down Ew HE-29
i N 1 Communications Recsiver ! N . “Walk - ;a"( e
‘R ulti 4 Bands—550KC to 3WMC : 9Tranr|stor Posable Citizens Band
_ RW-69 20,000 Ghms Per Voit Multitester ) -__ <l tor P 'ia J ens Ban¢
Mail the coupon today for your FREE copy of Lafayette Radio |
lLatayette Radio’s 1961 Catalog. Dept. ID-1,P.0. Box 190 1
Jamaica Ny, i
Send me the FREE Lafayette 324 page i
EIA.I‘.A.YBTTE Y061 cataiog 610 17 i
- R A 1D I O 1
165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. Name......... — 8
OTHER LOCATIONS 1
NEWYORK13,K.Y. | BRONX53,N.Y. | NEwark2,NJ.  HIp8 ." AddreEaa == 1
PLAINFIELD, N.J. | PARAMUS, N.J. | BOSTGN 10, Mass 1 i Y Zome__ State... '.
. e EB S5 ae N ED OGN G5 S5 B 5T 5N G5 5 G5 O Gy a8 6 5
17
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IT
COULD
HAPPEN
TO YOU...

Somewhere it said: “'Build this kit in an amazing 10 If drug manufacturers made the mistakes in labeling
hours!" Looks like you're running into overtime because you find in some kits, the world would be a quieter,
you spent the first 715 hours sorting out the jumbled lonelier place. You know a selenium rectifier when you
mess of small parts and hardware, Well, it's good train- see one, and if this is a selenium rectifier, you're
ing for looking for needles in haystacks. Thomas Alva Edison.

Let's see. On Page 5 it says. '‘See diagram Page 12."' Don't look now, but while Heifetz tiddles, your amplifier

burns. When the smoke clears, you'll probably find that
you hotd Page 5 open with your tongue, and Page 12 the 100 microfarad electrolytic was shorted because it
open with your left ear, that still leaves you three fingers had not been pre-tested. All work and no play, makes
on your left hand free for soldering and also. .. Jack a very mad boy!

On Page 12 it says; “"See instructions Page 5.7 Well, if

18 Always say you saw it in—POPULAR ELECTRONICS
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UNLESS

THE KIT YOU

— :.::"
-

No mistaken identity or endless searching.

Parts are clearly pictured and labeled; re-

sistors are neatly mounted and identified!

" PACO Model C-25
IN-CIRCUIT CAPACITOR TESTER KT

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 from circuit, Great time saver!
Specifications:

SIMPLE SEQUENTIAL TEST: reveals open or
shorted capacitors, including electrolytic types.
ELECTROLYT C DIAL: indicates actual electro-
Iytic values while capacitor is in-circuit; any
electrolytic which yields a capacity reading on
Electralytic Qial is automatically revealed as not
open or shorted.

ELECTROLYTIC TEST: indicates in-circuit electro-
iytic capacity from 2 mtd to 400 mfd in two
ranges; condenser is automatically proved non-
shorted and not open if Capacity Reading can
be obtained.

Maodel C-25: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $19.95

Model C-2SW: Faclory-wired, ready to operate.
Net Price: 29.95

BUILDIS A
PACO

. %
%
@ &
o A% AN
g —
LY
el R
3
r O 14
e L
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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 hattery Life, provide utmost accuracy
and portability. A boon to fishermen —
jocates hard-to-find schools of fish. A low
cost safety device for every boat owner.
Specifications:

FULLY TYRANSISTORIZED: 5 transistors, with a
low battery drain for extremely jong battery life.
HIGH INTENSITY INDICATOR: for sensitive, accu-
rate response under 3l conditions,

FAST, EASY READINGS: made possible by means
of over-sized scale calibrated at one-foot inter-
vals from 0 to 120 feet.

Model 0F-90: Kit. complete with PACO-detailed
assembly-operating manual. Kit Net Price: $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.

April, 1961
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PACO Model SA-40
STEREO 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
fover and audiophile alike!

Specifications:

MUSIC WAVEFORM POGWER 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.

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

Madel SA-40W: Factory-wired, with black and
gold case, ready to operate Net Price: $129.95

|
|
|
|
|
|
|
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|
|
|
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Paco Electronics Company, Inc., Oept. PE-4
70-31 84th Streel, Glendale 27, L. )., N. Y.

Please send me your complete illustrated catalog.
Name

Address

City Zone State

{C.PACOTRONICS, INC. 1961
s o s e o e e e S s ——— — —
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_~ for the money

5

circuit by

tubes by

Amperex«a

“tatsresacseabo

EICO described the Amperex tubes used in their
new HI'89 100-\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 0.17!

To achieve these standards. EICO chose 4
Amperex 6CAT/IEL34’s for the HI'89’s output stage
and 1 Amperex 12AX7/ECCS3 for its voltage ampli-
fier stage. The results: {ull-rated power output,
inaudible distortion, low hum and noise, and the
absence of microphonics.

These and many other Amperex ‘preferred’ tube
types have proven their reliahility and unique de-
sign advantages in virtually all of the world’s finest
aucdio components.

Write today for the Audio Designers Handbook,
new 33-page booklet featuring 14 pages of complete
schematics of mono and stereo preamplifiers and
ampliliers. Price. $1.50. Amperex Electronic Corp.,
Special Purpose Tube Division. 230 Duify Avenue,
Hicksville, L.ong Istand. New York.

L I I I I I A A teeecennne ceeetean

OTHER AMPEREX TUBES FOR QUALITY AUDIO APPLICATIONS:
POWER AMPLIFIERS: 6CA7/EL34 « 7189 « 6BQG5/EL84 e
6CW5/ELB6 » 6BMB/ECLS2

VOLTAGE AMPLIFIERS: 6267/EF86 « 12AT7/ECC81 o
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

(dsk AmpeFex)
about hi-fi tubes for hi-fi circuitry
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Foreign Broadcasts in English
B Congratulations on the fine article in the Janu-
arv 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 Freceau
Bristol, Conn.

We're glad vou liked “English-Lunguuge Voices
from Europe” Yoiu'll be pleased to know that sim-
dar articles will be regudurly  featured in POP-
Lronics, giving data on broadcasts in English from
Asia and the Pacific, and from Africa and the
Middle East, as well as from Euro pe.

Super Crystal Set
B 1 think vou’ll be interested in hearing about the
wonderful results I got with a “High-Power
Cry:tal Set” (August 1960 issue). From my home
in northeast Ohio. T received stations in Boston,
Chicazo, Cincinnati, Fort Wayvne, Pittsburgh, and

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

North of the Border

B I am a steady reader of Porursr ELFECTRONICS

and 1 think there is no other magazine like it. But

I run into trouble when I want to buy parts for a

constructivn project—TI always have to order them

from the Un.ted States. Can vou give me a few

names and  acddresses of parts  distributors in
Canada?

BirL WILLIAMS

Quesnel, B.C., Canada

M One of the problems we Canadians have is ob
taining parts for construction projects. Would it be

Always say you saw it in—POPULAR ELECTRONICS
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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 rcaders to make it pay.

Rick LEIPERT

New Westminster, B.C., Canada

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

Cuban Ham Contacts
B I'm writing to you because I'm in doubt about
an FCC ruling. Now that the US. has hroken off
diplomatic relations with Cuba, are U.S. hams free
to work Cuban hams?
Toxr Foxen
Le Mars, lowa

We called the local FCC ofiice, and were in-
formed that U.S. hams ave still permitted to main-
latn contact with licensed Cuben amuateurs.

Pleased with "Combo"

B I have built the “Combo Test Set’”” from plans
in the December 1960 issue. Using a smaller box,
hund-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 Labato, WSDLU.

HerMan Crow

Lynwood, Calif.

Praise for ""Min-O-Scope"
B Although I am a ham and particularly like
vour articles in that field, I am also an Electronics
Technician Third Class (U.S. Navy). For this
reasen, your articles on test equipment run a closc
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 fuct that the ET’s most
relinble and useful tool is his ‘scope.

Paur H. Bock Jx.

Bethesda, Md.,

Triode Valves Wanted
B I have an old Rudiola 1IT regenerative receiver,
made by Canadian Westinghouse Co., Ltd., that

April, 1961

T am attempting to restore to operating condition.
There are two WD-11 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 Deyv St.,, New York 7,
N. Y, tells us thut the WD-12 will serve as a re-
plucement for the WD-11 if the sockel is chunged
or an adupter is used. Thev have WD-12's in stock
al $2.50 each.

"Vibrator Substitute"
B A recently published letter concerning the “Vi-
brator Substitute” in the October 1960 issue indi-
cates that Rr and R3 should be 220 ohms and Rz
and R should be 10 ohms. T quickly consulted the
parts list in question and discovered that these
were the values which were specified ! What are the
correct values?
G. P. KaroNa
Corning, N. Y.

Resistors R1 and RR should be 10 ohms; R2 and
R should be 220 ohms.

Lightning Arrester Kits
B 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?
BexNETT 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 “wir terminal kits”” Another
good bet is to contuct vour local electrical supplier.

Schematics, Anyone?

B For some time now I have been looking for a
schematic for a Triumph 830 oscillograph, and I
wonder if any of vour 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. Sums & Co., Inc., 1720 E. 38th St.,
Indianapolis 6, Ind., may be uble Lo help vou—be
sure lo clude the model number, manufacturer,
and a complete description of the equipment with
your request, _m_
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a complete electronic
education at low cost

ELECTRICITY-ELECTRONICS
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 400 carefully sclected illustrations sup-
ported by crystal-clear text muke electricity completely
understandable. #169, 5 vols., soft covers, $11.25; #169-H
all 5 vols. in single cloth binding, $12.75.

BASIC ELECTRONICS (5-Volume Standard Course) Avail-
able as herctofore, 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
FM can be bought separately #170-6, soft cover, $2.90;
#170-6H,cloth, $3.95

BASIC AUDIO by Norman H. Crowhurst. More than 400
‘“teaching pictures’ supported by simple, down-to-earth
text makes each component in the reproduction of souni
completely understandable. Vol. I — acoustics, micro-
phenes, speakers, audio measurements in music. Vol II—
amplification and design of amplifiers. Vol. III—fcedback
circuitry; fundamentals of tone controls; audio power
supplies, dise and tape recordmg. #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. I1—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; f#198-H, 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:

... 169 $11.25 S...170-X £13.85 ..201 § 870

. 169-TL $12.75 .. 170-XH $14.85
L1700 $11.25 .. 170-6 $ 2.90 198 §11.25
L 170-6H § 3.95 ... 108-H $12.75

Wo guarantee satisfaetion or retnrn to us within 10 days for
full refund.

NAME
ADDRESS .....

1
1
1
1
1
1
..201-H § 9.95 :
1
1
1
]
1
1

1

1

1

i

1

1

t

I an
I 170-H 81275
1

1

1

t

'

1

1

i
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POP tronics
'IA\\ 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 com-
. plete—analog com-
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-
tion of modern,
general-purpose
The book winds up with a

computers.
section on practical applications of the

analog computer. More than 400 illus-
trations are used to pinpoint the ideas
discussed in the text.

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

AVS N G S 5N

SURPLUS RADIO CONVERSION MAN-
UAL—VOLUME 1l 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 on
circuits, resistors, transformers,
capacitors, ham and citizens
band radio, sound levels,
and much more! 4

THESE ARE JUST A FEW OF THE EXCITING

PROJECTS YOU CAN BUILD FROM

THE COMPLETE DIAGRAMS AND EASY-TO-FOLLOW DRAWINGS:

PROJECTS FOR YOUR HI-FI
& 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

The new 1961 ELECTRONIC EX-

ZZZIFTECTRONIC
EXPERIMENTER'S

HANDBOOK

PERIMENTER'S HANDBOOK g
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.

April, 1961

PROJECTS FOR THE
IIAM AND SWL

Acoustic Phone Patch

One Transistor Ham Transmitter
Beam Antenna

Mobile Short Wave Converter
Practice Oscillator

PROJECTS FOR FUN

Electronic Music Box

Transistorized Driver Alarm

Auto Safety Flasher

Transistorized Pocket Fence Controller
Transistorized Pocket Radio

Ziff-Davis Publishing Company

1 Park Avenue

New York 16, N. Y.

Please send me a copy of the 1961 ELECTRONIC
EXPERIMENTER'S HANDBOOK. | enclose $1.00 plus
10¢ to cover mailing and handling charges. (Canada
and Foreign $1.25 plus 10¢ postage.)

NAME

ADDRESS

CITY. ZONE__STATE
EF-2103

L e e e e R I Sy gy L
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GIANT 1961
204 PAGE

HI-FI AND
STEREOD
\ SYSTEMS &

7 Comptat Baying Gute o G o

RADIO TV &
NOT 1M ANY
OTHER CATALOG

ELECTRONICS
BURSTEIN-APPLEBEE CO.

Dept. PE, 1012 McGee St., Kansas City 6, Mo.
) Send Free 1961 B-A Catalog No. 611
Name

BUILD THE
PROJECTS
DESCRIBED
IN THIS
ISSUE OF

WITH THESE

PRODUCTS
POPULAR

ELECTRONICS

KILOWATT R. F. VOLTMETER
Uses Bud CMA-1936—-51.47

VIBRATION PICKUPS
Uses Bud CU-3015—-74¢

FAST ACTING FIRE ALARM
Uses Bud AU-1039-82.17
and Bud CB-1629—-57¢

DARKROOM METER
Uses Bud C-1588—-55.01
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
BUD RADIO, INC.

2118 East 55th Street Cleveland 3, Ohio
Dept. P.E.

l

Bookshelf

(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 frequency. SWL'ers
seeking verifications from such stations
should keep this volume handy.

Published by Communication Engineer-
ing Bool Company, Monterey, Mass. 152
pages. Soft cover. $4.00.

— e .

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 not
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.

L VPR WO v X

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

‘695

*
*
*
*

.
with the New
Now Includes % No Knowledge of Radio Necessary
* SQ. WAVE GENERATOR
“ School Inquiries Invited

SIGNAL INJECTOR

use of the most modern methods of home training. You will learn radio theory, construc-
RY

in a professional manner; how to service radios. You will work with the standard type of
RF and AF amplitiers and oscillators, detectors, rectifiers, test equipment. You will learn
ressive Dynamic Radio & Electronics Tester, Square wave Generator and the accompany-
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code

Absolutety no previous knowledge 0:1 radio or science is required. T|
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit.
in radio or science. Whether you are inter- “Edu-Kit’’ in more coun-
business o ob with a future, you will find you cannot make a mistake. The .K-t"

1”7 14
PROGRESSIVE RADIO ““EDU-KIT/'®
A Practical Home Radio Course
X LZERECEIVERS) No Additional Parts or Tools Neede
% 3 TRANSMITTERS * ded
SIGNAL TRACER
AMPLIFIER
CODE OSCILLATOR % Sold In 73 Countries
'
YOU DON'T HAVE TO SPEND
The ¢‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVE DETAIL.
You will learn how to build radios, using regular schematics; how to wire and solder
punched metal chassis as well as the latest develoDment of Printed cuit chassis.
You will learn the basic principles of radio. You will construct, study and work
and practice code, using thce Progressive Codc_ Oscillator. You wiil learn and practice
trouble-shooting, using the Progressive Signal Tracer. Progressive Signal injector. Pro.
ing instructional materi
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Oscillator, nal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and El(cn;‘o
product of many years of teach cering cxperience. The ‘‘Edu-K
vide you with a basic education s and Radio, worth many times the complete
You do not need the slightest background age‘s1 f‘nd hackgrounds havemsuccessslully
ested in Radio & Electronics because you tries of the world, The ‘‘Edu-Kit'’ has heen
want an mtorestvng hobby, a well paying carefully designed, step by _ste| at
the ‘*Edu- Kct" a worth- wh e investment, allows you to teach yourself at your own
Many thousands of individuals of all rate. NO instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radio kit the world,
and is universally accepted as the standard in the field of electronics training, The *‘Edu-
K uses the modern educational Drincinle of ‘‘Learn by Deing.'* Therefore you construct,

t a closely integrated pro-

,hackground in radio.
You begin by exam You then learn the
function. theory and wiring of these parts. Then you build a simple radlo. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you huild 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 domg work like a

course are twenty Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes.
sional ‘‘breadboard’*® experlmems but g e radno circuits, constructed by means of pro-
fessional wiring and so) ng on metal cha . ptus the new method of radio construction
known as *‘Printed c-rcunry. * These circuits operate on your regular AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instruction nccessary to build 20 different radio and elec-
tronics circuits, each guaranteed to operate, Our Kits contiin tubes. tube sockets,
able, electrolytic, mica. ceramic and paper dietectric condensers, resistors, tie str
coils, hardware, tubing, punched metal chassis. Instruction Manuals, hook-up wire,
solder, sclemum rectifiers, volume ¢ rols and switches. etc

ition. you receive Printed Circuit materials, including Printed Circuit chassi
sDech tuhu sockets, hardware and instructions. You also receive a useful set of tools, a
professional clectric soldering iron, and a self-powered Dynamic¢ Radio and Electronics
Tester. The ‘*Edu- also_includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C.C Answers for Radio Amateur License training. You
th the Progressive Signal Tracer and the Progres-
Book. You rece.

cate of Merit and Di

Everything is yours to keep.

You reccive all parts, tools. instructions, etc.

— — 1
[ PRINTED CIRCUITRY | |

At no increase in price, the “‘Edu-Kit"’
now includes Printed Circuitry. You build
a Printed Circuit Iniector. a
I.lﬂlql.le servich
tect many Radio and TV troubles.
revolutionary new technique of
construction is mow becoming popular
in commercial radio and TV sets.

O Send “Edu-Kit’’ postpaid.
1 Send “Edu-Kit” C.0.D.

A Printed Circuit is a special insulated Name
chassis on which has been deposited a
conducting material which takes the Address

The various parts are
in and soldered to ter-

place of wiring.
merely plugred
minals.

Printed Circuitry is the basis of modern
Automation Electromcs. A knowledge of
this bj i today for
anyone mterested in Electromcs.

PROGRESSIVE
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FREE EXTRAS

® SOLDERING IRON

0 ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL
WRENCH SET
VALUABLE nlscouwr CARD
CERTIFICATE OF
TESTER |~srnucr|ou MA
HIGH FIDELITY GUIDE o Quuzzs |
TELEVISION BOOK & RA
TROUBLE-SHOOTING soon

Cl
AMATEUR LICENSE YRAINING
PRINTED CIRCUITRY

T UNCONDITIONAL MONEY-BACK GUARANTEE —

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

| SERVICING LESSONS |

You will learn troubte-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will lecarn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and thce dynamic
Radio & Electronics Tester, While you
are learning in this practical way, you
will be able t0 do many a repair job for
your friends and neighbors, and charge

fees which wnll lar exceed the price of
the ‘*Edu-Kit.’* Our Consultation Service
will help you with any technical prob-

lems you may have.

ROM OUR L BA

J. Stataitis, of 25 Poplar Pl,, Water.
bury., Conn., writes: ‘I have repaired
severat sets for my friends, and made
money, The *‘Edu-Kit’’ paid for itself, 1

was ready to spend $240 for a Course,

t.)(u: | found your ad and sent for your
i ks ®

Ben Valerio. Bo Magna.
Utah: *‘The Edu- Klts are wonderlul Here

| am sending you the gquestions and also
the answers for them. I have becn in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. |

joyed every minute | worked with the

different kits; the Signal Tracer works
fine. Also like to let you know that |
teel proud of hoconung a member of your
Radio-TV

Robert L. Shuﬂ‘. 1534 Monroe Ave.,
Huntington, wW. V *‘Thought | would
drop you a es to say that re-

ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such

low price. | have already started re-
pamng radios and phonographs. My
triends were really surprised to sce nie
get Into the swing of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is reaily swell, and finds the
trouble, if there is any to be found.'*

I enclose full payment of $26.95.
I will pay $26.95 plus postage.
1 Rush me FREE descriptive literature concerning “Edu.Kit.””

”EDU KITS"!
1186 Broadway, Dept. 579D, Hewlett, N. Y.

e T e e P o oy i il T

INC.
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GIGOLO 1

GIGOLO 1

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 mican, 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 constdered not only reproduction but duplica-
tion, to the point of temporary deliverance to the
live performance.

This mav scem to be quite an claborate statement,
but along with our own opinion we have in the
past two vears 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
manv cases well over $100.00, these units consid-
cred to be the industry’s finest. Although their
original system was a fine piece of reproducing

I -~ ANTI IR HODLATION DISTOETION (ONt FEAMFORCEMENT

'/—r NAZDEND TWHSER ONTUSION COML

F" ]| ——suom o st
= |
I

ACOUSTICHEY TRMSPARENT SRAL QO

\—l'— CONPIARG WOOFER,
— e ‘ ALBOSY " (N SSALCLEET

The GIGOLO I i

equipment it was still onlv reproduced sound,

where in the case of their newly purchased Gigolo
the sound scemed to bealive.

This remarkable performance plus the fact that
we have sold in the past two years thousands of
Gigolos, on a 100% GUARANTEFE, cash return
basis and have receved only .5% (onc half of one
pereent) 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 monev back. We still
make this offer and at the original price of $15.00
cach. Plcasc place your order now to insurc rca-
sonably prompt delivery.

constructed

The GIGOLO [I is made of the finest select

with a resonant resistant wood
product of at least %" thick-
ness throughout. Its outside d

mensions are: 24" long, 12
high, 9%" deep. The heavy
construction and the fine work-
manship suggest a valuve far
exceeding its low, low pric

All units sold on 100% money
back Guarantes. Price $15.00.
Unfinished Only, F.O.B. Factory.

Always say you

WWW.americanradiohistorv.com

natural birch. Alt the wood used for the en-
closure is ot least %” thick. Outside dimen.
sions are 24” long, 13%” high, 12" deep.
Qur 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 sonded ready for
finishing in either blond, walnut, cherry, ma-
hogany or ebony. All sold on- 100%
money back guarante —$49.50. Un-
finished Only, F.O.B. Factory.

saw it in—POPULAR ELECTRONICS
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AND NOW IN ANSWI.R TO THE QUES-
TION OF SO MANY THRILLED GIGOLO
OWNERS “II' THIS IS WHAT YOU CAN
OFFER FOR $15.00 WHAT CAN Blc DONI!
FOR A REASONABLE ANTOUNT MORE?”
IN ANSWIER TO THIS WE PRESENT TTIE
GIGOLO 11

ITERE IS A SYSTEM WITH THIE ABIL-
I'TY TO REEPRODUCE SUCH REALISTIC
SOUND, ITANDLE LARGE ANOQUNTS OF
POWLER AND REPRODUCE SUCII EX-

TENDED FREQUENCIES BOTH HIGII
AND LOW THAT WE DO NOT RECOM-
MEND IT FOR HOMT USE. A SYSTEM OF
THIS TYPE WOULD NMORI, SUITABLY
BI: USED IN PROI'ESSIONAL APPLICA-
TTONS, SUCH AS TIHEATRES, AUDITO-
RIUMS, OR LABORATORIES, BUT FOR
THOSE WHO FEEL THEY MUST HAVE
SOUND  REPRODUCING  EQUIPNENT
BEYOND T LINMITS OF HUMAN PER-
CIEPTION WFE OFI'ER THI GIGOLO I
FFOR PUBLIC SALE.

SPECIAL NOTICE

Allunits purchased from AL E. S, Inc,, cither the recommended Gigolo 1 for home use. or the Professional Model
Gigelo 1L, are completely covered by our 100% MONEY BACK GUARANTEE. Upon receipt of vour Gigolo, if
you find any of the statements made in this advertisement were misleading or untruc, or if vour Gigolo is not com-
pletely satisfactory cither in workmanship or performance, ineluding reproducing frequencies and handhiug power
beyand your requirements you inay return this unit to the factory for full purchase price refund.

ORLON AZOUSTIC
DAMPEFIBS MATERIAL TERMINAL STRIP TO AMPLIFIER § OHMS

¥e* WOOD CONSTRUCTION 12 REINFORCED ENCLOSURE
g i

PNEUMATIC LOADING

MAXIMUM CONTROX

VOICE COIL 20% OF
STANDING WAVE CONE DIAMETER
DISTORTION. SHIELD .

WIDE ANGLE TWEETER  COIL AIR RELEASE

TETRALLY TRANSPARENT 20 HIGH COMPLANCE
Y el A WOOFER, ALMOST 1" CONE
SACEMENT

o SILCONE TREATED
EDGE

ULTRA-MIGH FREQUENCY  HIGH PRELSURE V'clc!‘I

April, 1961

A. E. S Inc.
3338 Payne Ave., Cleveland 14, Ohio

Gentlemen please ship. ... ....Gigolo I —$15.00 Each
SR | . .Gigolo 1—5%$49.50 Each
I understand these wmits are guaranteed and if Tam not satisficd T may
return for a full purchase price refund.

Name

AT]Uressiacum Mo 0L A |

City and State.............

Lnclosed find check. . .. ..

..money order. . . ...

27
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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 reaily fine sound!

At your Bozak Franchised Dealer
or write for free catalog.

*SLIGHTLY HIGHER IN SOUTH AND WEST.

DARIEN, CONN.

THE VERY BEST IN MUSIC

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., Indignapolis 6,
Ind. 160 pages. Soft cover. $2.95.

A SO v U e !

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-
cepts and the un-
usual, they share
some of the signifi-
cant discoveries
that are now
changing man’s
life on earth and
shaping his future
in space. The wide
range of subjects
includes nuclear
physics, computer
f 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.

“saturday SCIENCE

.
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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)

Always say you saw it in—POPULAR ELECTRONICS

wWWW.americanradiohistorv.com
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18-ywear-old Ronald Satterfield of Atlawta, Georgia, asked...

o el

B 3

* 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, communiecations. The
future will find others in smpervisory
positions in important support special-
ties: administration, supply, air police
work.

was building “hot rods,”
is presently enrolled in
a 45-week electronic |
computer course at
Keesler Air Force Base
in Mississippi.

I am ower 17 and « citizen (or vesident) of the U.S. A.
Please send me your illustrated booklet.

Name.

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
havetomakehis way—the Aerospace Age.

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

U.S. Air Force

Dept. MP14, Box 7608
Washington 4, D. C.

City.

April, 1961

Address
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ELECTRONICS

BOOK SERVICE

will send you your

choice of these selected
electronics and hi-fi books

for a 1-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.

2511,
UNDERSTANDING
& RADIO, 3rd £d.,
Watson, Weich
¥ and Eby

For. those with little
or no technical know!-
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
SR repair. $5.00

e

e

2302. CHAMBERS' TECHNICAL
DICTIONARY, Tweney and Hughes

An indispensable one-volume reference
containing 55,000 entries drawn from
over 100 branches of science and indus-
trial technology, and 5,000 terms cover-
ing new advances in such fields as
chemicat 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, Mand!

This standard text
book in the T.V. serv-
icing field provides

clear descriptions of
the fundamentals of
T.V., and practica! in-

struction on the diag-
nosis and correction of
typica! 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-

1 ods of repairing appli-

4 / 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. Alse includes loga-
rithm table, conversion factors on gears,
U. S. versus foreign measurements, etc.
2.50

www.americanradiohistorv.com

2011. STEREO & Hi-FI
DIRECTORY, 1961,
Ziff-Davis

New! Over 1200 compon-
ent listings, 800 photos;
latest modeis, 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. Specia! 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 onampli-
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
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2752, HIGH
QUALITY SOUND
REPRODUCTION,
Moir

A perfect manua! 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. RADIQ PROJECTS, Marcus

10 =asy-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, 10BS & CAREERS IN
ELECTRONICS, 1961

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

radio and electronics parts
i dealmgand@salons are
makiirg their stores headquarters for
bgist avery Iel'&ectronigs«sugject.
Yot ca take this list to your favorite
c_iegr'!o?"ﬁmédiet»e purchase.
; s &5 L i ot

If your loss! parts jobber or dealer
¢ rot giry books, use the coupon
‘fox premps dglivery from ELECTRON-:
ICS BOOK %ERWGEg on a 7 day free

2004. HI-FI 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,

o G d Sands
! CIEEBS  First complete book on
| 3% Citizens Radio opera-

i -+.  tion. Covers Class D

. history, rules, applica-
f;":,m tions, how it works.

Many illustrations.
$4.95

fS——

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

R I R R I TR R R N N g,

]

1 ELECTRONICS BOOK SERVICE

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

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 exs
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 [N RADIO,
;ELEVISION AND ELECTRONICS,
iver

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. Proje
ects for your shop, for your hi-fi and
audio systems, for the ham and SWL and
for tun. $1.00

NUMBER TITLE

PRICE

1 *New York City Residents, please add 3% sales tax.

I (f you need more space for other titles, attach a sheet of paper with addl. tist.)

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

*TOTAL

]
1 O Please send me FREE CATALOG, when published. EF550
1

I NAME

: PLEASE PRINT CLEARLY

, ADDRESS

i

1 CITY. ZONE STATE

| (7-day free trial offer good only in U.S.A. and Canada. Foreign customers must encloss
| payment in full. Satisfaction guaranteed or money refunded.)

lamcacacrcccccccnsccceraecccccccnasarsmsaan
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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
¢.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-

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

32

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 816" 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

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 Kkits 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,

POPULAR ELECTRONICS
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Special Training
Equipment Included

No extra cost. In NRI Electronics
training especially developed trainirig
equipment brings to life theory you
learn in illustrated lessons. You get
practical experience with thyratron
tube circuits, multivibrators, capa-
citors, diodes, transistors, telemetry,
computer circuits and other basic
circuits and components.

TRAINING AID 1 Get practical experi-
ence measuring voltage, current, building
circuits.

TRAINING AID 2 Build Vacuum Tube
Voltmeter. Make tests on series and
parall€l circuits.

TRAINING AID 3 Practice with resistors,
capacitors, coils. Work with half-, full-
wave, bridge, voltage doubler and pi-
type filter circuits.

TRAINING AID 4 Build circuits with
pentode tubes, selenium rectifiers, tran-
gistors. Build oscillator, check signal phase
shift with oscilloscope.

TRAINING AID 5 Experiment with thy-
ratron tube circuits, Lissajous patterns.
Study basic amplitude detector circuits,
modulation, demodulation.

TRAINING AID 6 Get practical experi-
ence with magnetic amplifiers, learn to
use modified Prony brake; determine
motor torque. Use strobe disc to measure
motor speed.

TRAINING AID 7 Learn effects of feed-
back. You build and experiment with
dc coupled (instrument) amplifier. Study
broadband amplifiers; photocells.

TRAINING AID 8 Experiment with mulii-
vibrators used as timing generators in
binary counters, and as frequency divi-
ders. Learn to use blocking oscillators,
thermistors.

TRAINING AID 9 Practical experience in
telemetry circuits used in earth satellites,
remote control devices. Work with basic
circuits used in digital and analog com-
puters.

TRAINING AID 10 Assemble circuits in
electrical and electro-mechanical systems,
make valuable practical electronic circuits.

Send for
64-Page
CATALOG

Field of

The Amazing

NRI- Oldest and Largest Radio
Television School Now Offers

NEW HOME STUDY TRAINING

IN INDUSTRIAL

ELECTRONICS

Growth creates need. Rapidly expanding
use of Electronic equipment in industry,
business, military is increasing the de-
mand for Electronic Technicians. To
help meet this demand, NRI now offers
a complete course in ELECTRONICS—
Principles, Practices, Maintenance in ad-
dition to NRI training in Radio-T'V Serv-
icing and Radio-TV Communications.

Job Counselors Recommend
Job counselors will tell you that men with technical
Electronic training are in demand —that future oppor-
tunities are great. And because the work is important—
the pay is high. NRI catalog shows how you can join
graduates now enjoying interesting careers in this age
of Electronics:

Learn More to Earn More
Waiting and wishing for a better job won’t get you
ahead. You must act! The ambitious man—with or with-
out previous experience—can train at home the NRI
“learn-by-practice”’ way. Keep your present job while
training. NRI supplies training at low cost because it is
the oldest, largest home-study school of its kind. Plan
now to earn more. Send for FREE 64-page catalog.

FOR MORE INFORMATION-TURN PAGE

& MILITARY

ICut Out and Mail—No Stamp Needed
NRI NATIONAL RADIO INSTITUTE
WASHINGTON 16, D. C. Dept. 104

Send me your Electronic, Radio-TV catalog without
cost or obligation. (No representative will call.
Please PRINT.)

Name Age
Address
City. . Zone State__

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

11

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and
Canada are proof that it is practical to train at home.
NRI graduates are in every kind of Electronics work:
inspectors, maintenance men, assistant engineers,
testers, lab technicians, or holding essential Govern-
ment posts. Read what these men have to say about
NRI home-study “learn-by-practice’ training:

FOR EVERY
GRADUATE ENGINEER

A GOOD CHANCE FOR ADVANCEMENT exists for

i ™\ Roger E. Vallerand of Hartford, C t Hamilt,
choose fro m 3 Flelds ‘,..,,.! S;(:lg:;ar% I%lx;::g%;l A?rcra?ht C?(frp e(l)(:lcl;ro?nt(é dalvllstl(?l:l
H N t co .
Of 0 pportu n lty 1:411(11:;1i I‘Ithzucourseyw;.flyhav: n: ;lggorgis NII‘anl;It’hz:l‘(g
e » to ‘3

There's an NRI course for each of the three
major branches of Electronics. The FREE
CATALOG we send helps you select train-
ing of your choice.

INDUSTRIAL ELECTRONICS
Principles, Practices, Maintenance
of computers, servomechanisms,
telemetry, other Electronic equip-
ment.

RADIO-TV SERVICING
Service and maintain Radios, TV
sets, Hi-Fi, PA systems. A profit-
able field, full or spare-time.

COMMUNICATIONS

Training for men who wish to
operate and maintain radio and
TV stations, police, marine and
mobile radio, etc.

~
-~

'

NOW FOREMAN FOR AN ELECTRONICS FIRM, Thomas
R. Favaloro started working even before finishing
the NRI course. He is witi Technical Appliance
Corp., Shelburne, N. Y. In charge of all government
and commumcatlons dlvmlons He says, ‘'it is re-
'sponsible for my whole future.”

"THE FINEST JOB | EVER HAD” is what Thomas
Bilak , Cayuga, N. Y., says of his position with
the G. E Advanced Electronic Center at Cornell
University. He writes, “Thanks to NRI, I have a
job which I enjoy and which also pays well.”

*| ACTUALLY ENJOY GOING TO WORK." That’s how
Duane E. Bitner, Manchester, N. H., describes his
osition with Raytheon working on the Hawk
issile System. ‘I can truthfully say your course
s gave me my biggest boost.”

BUII.DING ELECTRONIC CIRCUITS on -designed
lug-in t)ﬁe chassis, m the wor obert H.
aurens, Hammonton, J. He is an Electronic

Technician working on the “Univac” computer.

*My NRI training helped me to pass the test to

Eecmll

SEE OTHER S|DE- r obtain this position.”
T S e i
AT ) Rl
NO. 20-R %

(Sec. 34.9, P.L.&R.)
W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

“ RI National Radio Institute
F. |

3939 Wisconsin Avenue
Washington 16, D.C.

Oldest and Largeét
School of Its Kind

Training men to succeed by home
study has been the National Radio
Institute’s only business for over 45
years. NRI is America’s oldest and

s | ]argest Electronics home-study
s | school. Don’t delay. Cut out and

|l mail POSTAGE-FREE CARD.
A

MAIL POSTAGE-FREE CARD

|
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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
In addition, its

with full-room volume.

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
rectifiers, and
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

SRS ————
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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-14is 30
to 18,000 cy-
cles =6 db. It
is omnidirec-
tional with a
sensitivity of 3
millivolts/pbar
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-

it
Power - 20 watts
Resistor 20 Vaues B
Substitution PRl =
i — — 8 O ™

REISTANCE
oot
wass

P
X P

R

5 .

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.)
35
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PROFESSIONAL
QUALITY
REK-0-KUT
K-34H 2-SPEED
STEREOTABLE KT

only $59.95

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-0-KUT Stereotables .. . This combin-
ation results in the unprecedented low rumble level
of —57db. Wow and Flutter are insignificant at
0.15%.

Its compact (1298"x19") dimensions and handsome
modern design suit it for a place of honor anywhere
in your home. Write for free catalog.

§-320 Stereo Tonearm with Omni-Balance—$32.95
BN-Tapered Base in oiled walnut—$14.95

REK-O-KUT

STEREOTABLES

Rek-O-Kut Co., Inc., Dept.PE-41,38-19 108 St., Corona 68.N.Y.
Export: Morhan Exporting Corp.. 458 Broadway, New York
Canada: Atlas Radio, 50 Wingold Avenue, Toronto 19

RN =79

Tips

l'[/ and
Techniqgues

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, Y%-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

A

NE-57 220K

1/2W
ELECTRODES TEST
INSIDE 2 PRODS

LAMP

=

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

Always say you saw it in—POPULAR ELECTRONICS
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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

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

April, 1961

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

Zsowsmne
GUN TIP

1//477477117471411)

TIN

F/7177011078744041)

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

vou 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;

37
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earn Electronics §
Fast and Right...

AT SENSIBLE PRICES!

BASIC TRAINING

written so you can
really understand it!

Lt

COMPLETE

™ BASIC

These two big, down-to-
earth  manuals  help  vou
train for a well paid carcer
in ANY phase of Television-
Radio, communications, hi-
{i, industrial electronics, etc.
—uat ondy 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, compouents, instru-
ments, measurements, ete.
on which all Electronics is
based. Then, the 402-page
BASIC ELECTRONICS
AManual  teaches you just
y how these are applied.

o 227 = Set-up diagrams, practi-
The most important cal problem solutions, and
training of all— over 700 pictures in the two

BECAUSE IT’S BASIC! manuats help make cvery-

thing perfectly clear. Com-
plicated electronie deviees wre vastly simplified by dividing
them into 3 casily nmderstandable groups, Nothing is omitted
or condenscd. Backed with this basic training yow’ll deal
with cirenits, components or cquipment, and approach tech-
nical problems with a firm hackground of understanding.

BASIC ELECTRICITY_\ hig 396-page guide to

underlying electrical prin-
ciples and their applications, Includes details on currents;
circuits; electro-magnetism; phase relations; instrumenta-
tion; measurements; power {actor; components; motors; bat-
teries; tubes; transistors; wamplifiers oscillators; sound re-
production and dozens more. Price only $6.25 separately—
or sce money-saving ofter in coupon.

BASIC ELECTRONICS_]uSt out! This 402-page

cuide provides a clear,
complete understanding ol electronic components of all sorts
and how they work; basic circuits and how and why they
are used; clectronic applications in both cominunications
and industry and hundreds of related subjects. A “must”
tor those who want to really get ahead in the fast-grow-
ing clectronics field! Price $6.25.

~——STUDY 10 DAYS FREE!-——,

Dept. PE-41, Technical Division. '
HOLT, RINEHART and WINSTON, INC,
' 383 madison Ave.. New York 17, N.Y.

Send following manuals for 10-d

FREE ENAMINATION. I '

' witl then promptly remit price indicated (plus postage)  or |
return books pustpaid and owe nothing.

| BASIC ELECTRICITY D BASIC ELECTRONICS |
' {price $6.25) {price $6.25) '
' Both manuals at only 211.00 for the two. (You save §£1.50) l
' SAVE: Send money with order and we pay postage. Same B
' 10-day return privilege with money promptly refunded. '
I INATNE) wab a0k 5 TA e e b e e e e I
| KAURESS oo ne - ma . m e o] o D Td g g b e e b b - '
' Cliy, Zone. State .. ... .. S DR s B s e DTSN ¢ BT Gy e e '
' OUTSIDYE U.S.\.—Either hook $6.75. both for 812, Cash '

with order but 10-duy return privilege with money refunded.

e gy S |

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.

Always say you saw it in—POPULAR ELECTRONICS
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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

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

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-

April, 1961

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 made from a
spring-type
g 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
shown to hold
the screw se-
curely. Once
the screw 1s
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 = | I

POCKET CLIP

SOLOERING IRON

pocket clip of a ball-point pen. All you
need do is push the clip onto the tip of
vour 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 Leat
up, but you’'ll be able to solder tiny parts
without damaging them.

—Georye Finegold
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< BEST BUYS IN STEREO AND MONO HI-FI

New 70-Watt Integrated
Stereo Amplifier ST70

New R e AT Kit $94.95  Wired $144.95
Stereo/ 2 .

Mono & ] L
4-Track ‘?l 9} ? . ’. T o I
Tape .. i;io} - Q;
Deck 4 % ; New FM-AM Stereo Tuner ST96 i i o
RP100 el Kit $89.95 Wired $129.95 New 40-Watt Integrated
Semikit (electronics in kit Incl. FET Stereo Amplifier ST40

form) $289.95 Wired $395.00 Kit $79.95 Wired $124.95

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

T B L

28W Integrated R Stereo Preamplifier HF85
Stereo Amplifizr HF81 AM Tuner HFT94 Incl. FET Kit $39.95 Wired $64.95
Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95

-

EXCELLENCE

Stereo

Ki Wirea

100W HF89: $99.50 $139.50 Stereo/Mono Changer/Player
T0W HF87: 174,95 $114.95

28W HF86: $43.95 $ 74.95 ;r?g{iu\glitshapzzei:gostflairézggg 5331“«'3?'sfags.ggavbfrlasﬁ;.eg? CREATIVE
BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS

Citizens Band Transceivers § ELECTRUNICS
from i o e -

e

Kit S o S

—
$59.95 EEEEE Over 2 MILLION
Wired 1T T T e EICO instruments in
$89.95 Bt T use throughout the

LR f world. Compare, take
i Transistor Portable Radio RAG them home — right
New 60W CW Transmitter 2723  Kit $29.95 Wired $49.95 off the shelf” —

b A f 1500
Kit $49,95 Wired $79.95 Incl. FET n':ig:hborhood f
dealers, most of
BEST BUYS IN TEST EQUIPMENT whom offer.

budget terms.

New Metered Peak-To-Peak

Vari VIVM =232
Bi::ftw)‘gu%%lies & Uni-Probe® bC—5 MC
Model 1073 Pat. =2,790,051 5" Scope 460
(3 amps) : Kit $29.95 Kit $79.95
Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50
Mode! 1078 (7Y2 amps) VIVM =221 5" Push-Pull Scope =425
Kit $42.95 Wirad $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95
RF Signal
g%nze;ator (l)gOO y -

Tube Kit $26.95 ms ——
Tester Wired $39.95 _ voit @ 1 f—_‘]csoe’n3d3??ee Cataldg
= T V-0-M =53 ity produ for
Kit $34.95 Wired $49.95 Kit $12.90 i 80 t.opé%‘.":é‘ yﬂpee short Cf““r:::rest

Wired $14.90 L HiF i Cense, name of B88/%,

| Nog(l)c%ealer. 3 send ?g‘," whic
6- & 12V E'Umgeoox 10 H"E e & handling.
Battery | CYI e 75¢ for postag
Eliminator N ———
& Charger Name ...
=1050 R-C Bridge Multi- | [P
Kit $29.95 & R-C-L Signal Address...
Wired $38.95 § Comparator Tracer | . Zone .. State..
Extra-filtered for =9508 ] 21454 City . oo o
transistor equipt. %1060 Kit $19.95 wired $29.95 Kit $19.95 i Add 5% in the Wes
Kit $38.95 Wired $47.95 Wired $28.95 g
Listen to the EICO Hour, WABC-FM, N. Y, 95.5 MC, Mon.-Fri., 7:15-8 P.M, ® 1961 by EICO, 33-00 N. Blvd,, L. 1. C. 1, N. Y.
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AST November 1, the Postmaster Gen-

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

jectronic

ol o W e

SPEED MAIL

Drowings by -‘.",

Charles McVicker
B e = et £ T

L TR

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 By KEN GILMORE

April, 1961 41
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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
3 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,

42

have to write only within the

you'll
form’s heavy black lines.
You put the letter in a mail box, or

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

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 malils, letters arc opened
inside the machine so that no one can
see their contents.

Your letter and between 450 and 500
{ 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

POPULAR ELECTRONICS
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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

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

April, 1961
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been successful, the stored letter is
destroyed.

The mixed, composite signal is routed

through microwave links and coaxial

cables to its destination.

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

to a special =xerographic printer.

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

44

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

POPULAR ELECTRONICS
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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

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

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

to your friend through regular mail

channels, only a few short hours
after you wrote it. 30~

April, 1961
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FAST ACTING

FIRE
ALARM

Fire-control action is almost instantaneous

with this infrared-operated device

By CHARLES CARINGELLA, Wb6NJV

46 POPULAR ELECTRONICS
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RIS Ri6 RIT
100K 47K 10K
1 Y o % WW -
CI0A a—Cclo8 = CI10C
20uf. 20t 20uf.
a50v 450V 450V
PARTS LIST

C1, C3, C§—0.05-uf., 400-volt capacitor

C2, C7—1.0-uf., 40C-volt capacitor

C3, C4—0.01-uf., 400-volt capacitor

C6—300-puf.. 25-volt clectrolytic capacitor

Co9-—20-uf., 250-volt clectrolytic cupacitor

C10a/C106/C10c/C10d—20/20/20/20-uf., 150-
volt electrolytic capacitor

D1, D2—Silicon diodes (Sarkes-Tarzian K-200
or equivalent )

11, J2—Insulated pin jacks

N1-—5000-0lim plate relay, 3.2-ma. pull-in cur-
rent (Potter & Brumficld LM-5 or equivalent)

PC1—Lead sulfide infjrared photoconductive de-
tector (Infrared Industrics T3-SA20 or equiv-
alent)

R1, R15-—100,000 ohms

R2., R7—2.2 mecgohms

R3—3900 ohns

R4—62,000 oliins

ALl resistors
Vi watl wunless
otherwise noled

SRS O O

The “‘eve” of the fire alarm detector is a lead
sullide photoconductive detector (PC1) whose
resistance changes rapidly in accordance with the
varying radiation of a flickering flame. The de-
tector is mounted at the focal point ol a parabolic
reflector which collects the energy from a relative-
Iy narrow field of view and focuses it onto the
detector.

Resistor R1 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 R7 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 irequency due to flame
flicker. The fact that the flicker frequencies are
concentrated mainly in the region below 30 cvcles
scets the design parameters for the amplilier sec-
tion of the fire alarm.

Tubes VI and V2 form a conventional two-
E stage resistance-coupled amplifier (with the ex-

Ty

s HOW 1T WORKS e

R3, RO—1 megohm

R6. R10, R14—470,000 ohwms

R8E—2200 ohms

R11, R13—10,000 ohms

R12—1-megolim potentiomeler

R16—47.000 olms

R17—10,000 ohms, 1 watt

T1—Power transformer. 500 volts CT @ 20 mu..
6.3 volts @ 2 amp. (Triad R-34 or equiva-
lent)

Vi, V2, V3—6AUG tube

Vi—6X4 tube

1—67 & 6" x 67 alwsvinum wtility cabinet (Bud
AU-1039 or equivalent)

17 v 47987 x 534”7 aluminum chassis (Bud
CB-1629 or cquivalent)

1-—Parabolic reflector—sce text

Misc—14” copper strip, line cord and plug, wire,
solder, screws and nuts, elc. )

1

R B

ception of the feedback network) having a voltage
gain ol approximately 10,000. The amplifier be-
«ins to cut ol gradually below 10 cycles and will
pass frequencies down to about 1 cycle. It also
beuins cutting off above 40 cycles, with almost
complete rejection of frequencies at 50 cveles and
above. (This fact enables the system to operate in E
a fully lighted room, since the detector would
otherwise pick up the modulation in the lights.)
Cutofi above 40 cycles is accomplished by the
feedback network consisting of CJ3, C+4, and R4,

The amplified signal from V2 is rectitied by a
hali-wave voltage doubler consisting of DI and
D2, the output of which is fed into the integrat-
ing circuit R12 and C9. Voltage across C9 builds
up gradually, but only when a number of recur-
ring cvcles 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 XKI's “pull in” current is
reached, the relay closes und sounds the alarm.

T

i

I

Himann

T s LR e e

POPULAR ELECTRONICS

Wwww.americanradiohistorv.com


www.americanradiohistory.com

D2 RIt

10K

Schematic diagram of infrared-oper-

c9 + ated fire alarm. Bell, lights, or any

2 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.

250V

JJ2
va
624 zsovl !
it 1
alse
c10D J 0
20uf.
450V & =
= 250V
4 . . .
il val v3{ va 6.3V HIAC
3 3 3 3

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.

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 RI12.
Turn the control so that the voltage at
pin 1 of V3 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! - 30 104 /Ci0B/CIOC/CIOD

April, 1961 49

www.americanradiohistorv.com


www.americanradiohistory.com

correct paper grade

and enlarger exposure time

By HERBERT FRIEDMAN

F YOURE 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

50

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 (82) and Cualibrate
control (R1) hold the power supply to
the front panel.

Note carefully the wiring of the Grade
Time switch (81) 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

POPULAR ELECTRONICS
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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 negative on the easel with the
lens “wide open.”

3 Set the Paper Grade control to “CAL,” 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 being used.

6 Set the Printing Index control for the type
and grade of enlarging paper being used.
For example, il the paper used is Kodabro-
mide Grade 2. set the P’rinting Inudex control
to “3200.” (Refer to Chart € on page 123.)

7 Set the Time control to <107 scconds 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 for 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: Ii greater print density is desired. set the
Printing Index control slightly loewer than the value
given in Chart C. 1f less print Jdensity is desired.
set the Printing [ndey control 1o a higher value.

on page 54. The top surface of the photo-
cell frame should extend approximately

I

above the printing easel.

After kending 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 under 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
photoca!l 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

April, 1$61 51
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o HOW 1T WORKS s

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 ccll. the resistance of
another bridge arm is varied to re-
balance the bLridge. 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 “eve’” opening when zero volt-
age is applied to the grid. When the
brid¢ee is unbalanced, the ‘eye”
starts to close because of the voltage
difierence across the bridge. The di-
ode in the electron-ray tube input
Iil_l circuit eliminates hali of the a.c.
o, cvcle, thereby sharpening the elec-
tron-ray tube’s indication.

R

C1-—0.01-uf., 600-voli d.c. capucitor

C2-—20-uf., 450-volt d.c. electrolytic capaciior

D1—IN364 crystal diode

D2—Silicon diode (Lafayeite SP-197 or cquiv-
alcnt)

J1—Threc-circuit juck jor PPL1-—sce below

PC1—DPhotocell (Lafaveite MS-791 or equiv-
alent)

PlL1—Threc-circuit  plug (Switcheraft 170 or
equivalent)

R1, R5—1-megohm potentiometer (IRC Q13-157
or equivalent)

R2—240.000-0hm, Vo-watt, 5% resistor

R3-—2-megohm potentiometer (IRC Q13-139 or
equivalent)

R4, R10—220.000-0/m. Ys-watt resistor

R6—2.3-megohm polentiometer (Qhnvite “AB
CA2552)

R7—82,000-0hm. Vi-watt, 5% resistor

RS8. *R13— 1-megolm, Vs-wall resistor

RY9—39-0lm, 1-watl resistor

R11. R12—47,000-00vm, 1-watt resistor

S1—Three-pole, 3-throw rotary switch (Mallory
32437 or equivalent )

S2-—D.ps.d. togele switch

T1. T2—"Power lransiormer, brimary. 117 volls:
secondaries. 125 volts @ 15 wma., 6.3 volts
0.6 amp. (Stancor PS-8415)

VI—6E5 or 6U3 tube

1- 87 x 10-1/16” x 8” sloping  panel cabinet
(Bud C-1388 or equivulent)

127 x 67 x 47 chassis (Bud AC-431 or equiv
alent )

1=—Tuning eve asscmbly (Amphenol 38-ME.1-6
or cquivalent)

*Part of tuning eve assem:bhly

54

Schematic diagram (left) and pictorial
(below) give details of darkroom meter
circuitry and photocell PCl’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

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
PoruLAR 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 but 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

Sweeter
with a

Tweeter

By JIM KYLE, K5/KX/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-
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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

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 is 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

56

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

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 34” or thicker front panel,
you won’t need the shims.) Tighten the
tweeter down with the four 34” 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-uf. capacitor. If your Sweet Sixteen
is connected for a 4-ohm impedance, use
a 12-pf. capacitor. For other impedance
levels, divide 48 by the impedance level
in ohms and the result will be the capaci-

POPULAR ELECTRONICS
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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 #x” hole from the outside of the
panel. Cut away just enough of the acous-

l‘ |
,;. ] |)l
! »“
1101

i
1
I Center TWEETER
L) i ] 1" HOLE BETWEEN

Cutout for tweeter should
measure 4”x154"” as shown
if a Calrad type CT-3 is
used; other tweeters may
require a different size hole.

Photos by John Kedroff

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,

April, 1961

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

SWEET 16

Cl (SEE TEXT}

TWEETER

T0 AMF‘LIFIER

Schematic diagram of a
recommended hi-pass filter
for use with super-tweeter.

p—— 7Ny (R [-1 g—

C1-—Paper capacitor—sce text

R1—30-0lim, 2-watt wire-wonud potentiometer
1—Super-tweeter (Culrad CT-3 or equivalent )
4—~No. 8 wood or sheet-metal screws, 337 long
=17 x 547 & 157 plywood shims—see Lext

SR
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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-

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

W

i

D

At R 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 amplifi2r 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

e
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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.

MORE ABOUT THE “SWEET SIXTEEN" o

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”7 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.
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Maoke Your Own
IlIAlS und

By HERBERT FRIEDMAN

HOUGH 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.

“Metalphoto,” 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 SERVICE BY
really dress up vour next project. 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.

Start with a fuil-scale draw-

ing of the dial or labe!, us-

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

April, 1961 59
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Tg make a reversal plate. lock the
tracing in a printing frame (face
towards the glass) with a Metalphoto
plate (sensitized side towards the trac-
ing). For a“positiwe plate. make a

negative (see instructions below, right)

and sub ithenegativesfonihe trac-
ing. Expgse the plate ac ng to the
Metalphote Exposure Guide. Like all

photographic material, Metalphoto plates
will ““fog" if exposedito normal light, so
use only a red jhk‘khrough Step 4.

3 Briefly rinse plate in water,

Place plate in stop bai™ for 30 seconds,
or sponge it for 30 seconds under run-

ning water.

60

then place
it in developer for 6 to 8 minutes. Re-
move it when characters look sharp and clear.

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

towards the glass) with a

sreseessHOW TO MAKE A NEGATIVE-sseres-

the tracing in a printing frame (fuce
sheet of high-con-

trast filsn swuch as Ansco Reprolith Ortho Type

side  towards  the

using a

SR Cemulsion
Expose the Jjilm,

tracing j.
13-watt bulb 3 feet

from the frame (cxposure time is 5 scconds with

the ahove-mentioncd
according to the
and be sure to wuse a

such as Ansco Reprodol.
dry.

Sl ).

manunfacturer’s

EEEEEES SN IENEEEEENEEESEEEEEEENENERsESEEEEEEEEEEeEEEEEEEEE

Distance

Light Source from Frame

FOR REVERSAL PRINTING
30-40 watt-second

electronic lash 2" {
50-50 watt-second

efectronic Mash 18”7 1
300-watt rellector

phototflood 7 5
100-watt bulb 15”7 33

FOR POSITIVE PRINTING
30-40 watt-second

clectronic flash 15” 1
30-80 watt-second

electronic Hash 18”7 1
300-watt retlector

photoilood 57 3
100-watt bulb 157 10

Process  the
instructions.
high-contrast developer
When the negative 1s
von arc ready to wmake a positive plate.

Jilm

Exposure
Time

flash
Nash

scconds
seconds

flash

lash

5 seconds

seconds

CeoEGNESEsEUSGsERESEEsyssususEsEEAl

SEEERsEAKSECEARREEERESIINONERERNREREENERERAANGeERRARERER"

ESEM g EENEESENEEEENfEEFESGaNNiGGNGasEaEEEEEEaEaEEEEY
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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.

If you wish, you can now color
your dial or nameplate by im-
mersing it in a 150°F bath for about
S5 minutes. Gold, copper, red, blue or
green dyes are .all- available from
Metalphoto at_a small extrascharge.

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 nsed for bailing and
fJor making wp all solutions should
be distilled. Rinsing can be done with
ordinary tap water. During processing,
gently agitate trays from time to timc.
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By ART TRAUFFER

Private FM Listening

Inexpensive tuner and high-quality earphones deliver topnotch ‘'fi’’

OR private FM listening, you ecan't

beat an FM tuner and a pair of high-
quality earphones. With a simple setup
such as this. you can listen to vour favor-
ite types of music as late as vou please
without disturbing others. Then, too,
you can enjov 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 dvnamic 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.

62

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

POPULAR ELECTRONICS
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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).

Connecting
clips ( see

phones because the text)

tuner manufacturer
has isolated the out-
put terminals from

g 3 Hale in
the ph3551s.w1th metal sirip
blocking capacitors. F

The photo above, Phono
left, shows a music pink
jacl

lover listening to FM
with high-quality low-
impedance dynamic

earphones (Lafayette QULEIED
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

Aprif, 1961

1%'x %" +&§ I/2_,V Snze AA cc
metol strip,
bent and £ .

i

LOW IMPEDANCE
Hi-F | DYNAMIC
EARPHONES
(SEE TEXT)

Pl

Can LI
RN
TO FM TUNER
"GROUND"
1=/2V
Schematic diagram of one-transistor
impedance-matching amplifier. Resis-
tor R1 is optional and may be omitted,
depending on output circuit of tuner.
2Vax BaxiYe
plastic box
Lid of box
~
RCA 5

2N3o T

# C
*4::—- Soldering lug

Flexible
insulated
hook-up wire
,-Phone tip jack
-2

Hole in metol
strip

-‘ J3
Phone tip jock
'x 72!
metal strip,

bent ond deiled
as 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. ~30—
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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 chuiks 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. Recoy-
nizing this “truth,” the editors of POPULAR ELECTRONICS plan to devote
several pages each month to Space Electronics.

AN 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 AMTENNA

megacycles (19.98 mc.—20.02 mc.). The
listener need only spot the 20-mec. broad-
cast from Station WWYV 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% watt. However, many experi-
menters and radio amateurs, using modi-

~ SOLAR PANEKL

LUNAR DRILL

NEUTRON ACTIVATOR
{EXTENDED)
\

— SURFACE GEOPHYSICAL

~ SLOWLY DRIVEN

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.

EXPERIMENTS

GEOPNYSICAL PROBE

AN A" 2N mam mmroroc

NOITLE
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By OLIVER P. FERRELL
: Ed.ifor e

As this column goes to press, a Juno
Il is being readied at Cape Canav-
eral. The payload is now called NASA
$-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
Vanguard | 108.020 mc.* 10 milliwatts
Explorer VIl 19.990 mc.* 600 milliwatts
TIROS | 107.990 mc.® 30 milliwatts
MIDAS I secret secret
Transit 1A about 54, 162, 216 not reported
& 324 mc.
NRL Satellite | about 108 mc. not reported
Echo | 107.970 mc.* 10 milliwatts
Courier I-B 107.970 mc.* not reported
TIROS i1 108.000 mc.* 30 milliwatts
108.030 mc.* 30 mllliwatts
235.000 mc. 2 watts
237.800 mc. 3 watts
SAMOS I secret secret
LUNIK v 922.8 mc. not reported
Explorer X 20.005 mc. 300 milliwatts
40.010 me. 100 milliwatts
41.010 mc, 100 milliwatts
108.270 mc. 20 milliwatts
' 360.090 mc. 100 milliwatts
' 960.240 mc. 10 milliwatts
Satellites are listed in the order launched. Explorer X
had not been launched 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.

April, 1961

fied 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 takle
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.

FM/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-
storie, Calif., that is, ignoring the earth’s
ionosphere and bouncing the signal oif

65
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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:

66

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 V.

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

F, 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

April, 1961

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-voit
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
@1 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 @3 is connected as a crystal-
controlled oscillator (see small schematic
on next page). The output of @3 is fed
into the base of Q2, converting the 27-
me. 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

67
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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 4%” long and less than 214"
in each of the other two dimensions. In
all, it’s only a little bigger—and weighs

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-mec.
operation and disconnects the regular
BC-band antenna from the radio.

V,L
12v.G= La
s
.02yt ZR4
2100k 1
c7 TO
Q2 (—onuro
L2 RADIO
o]
Oluf.
L o ca
T |
Ics
ce .02uf.
RS SRe The converter employs one
) TO 22k 3470n transistor (Q1l) as an r.f. am-
ANT. OSclLLaroR plifier, a second transistor
& , (Q2) as a mixer. Output from
.02ut. converter to auto radio is at
| F a frequency within the BC band.
R2 2 2R3
47K3 3K
+ 1 ]
12v.
o —
= =X—cp2 c9-02pt.
- . .02, Q3
Local oscillator Q3 s b3
crystal-controlied for good 3
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

68

T0
MIXER
Qz

o+

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. —{30~
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Compact amplifier /speaker combination

improves tene and volume of

small transistor sets

LTHCUGH a good many people would
be lost without their small transistor
pertable 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 cutstanding, 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.

April, 1961

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

69
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e

o HOW IT WORKS o

The Transi-Booster is essentially a push-pull
transistor amplifier with overall negative jeed-

back. The primary of transformer T1 matches - ?VUSTF%%LER
3 g ol W1 Uta wdll A
the output impedance of the radio at its ear Y oG

phone jack: T1's secondary drives two transis-

tors in Class B push-pull operation. Output = SPKR
transformer T2 couples the 34 watt developed by = , %
the transistors to a suitable speaker. R ac
Resistor RT1 is a temperature-sensitive resistor = = %?
(thermistor) which keeps the transistors proper- = & o & 2 CIRCUIT
ly biased over a wide temperature range; resistor = 2 1 L v. fv IMINIATURE
R1 provides ncgative feedback to improve the : PHONE JACK
Transi-Booster's (requency response and reduce E e
£ distortion. i
ST LRI LRI T [ I
s%ln o BRI Pictorial diagram (above, top)
ZA586 and schematic diagram (left)
show simplicity of Transi-
Booster circuitry; proper set-
ting of R4 and effect of R1
- are discussed in text. Small
L Ae 504, o Bt - schematic (above) gives de-
hal 450 p= 4 = tails for adding a phone
A 8 jack to a transistor portable.
8n an
i o =
+] s x 10
GREEN IIIII )
BLUE
70 POPULAR ELECTRONICS
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speaker bafle with wood screws. To avoid
a muffled tone, about !4 of the back of
the baffie 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

PARTS LIST

B1—6-volt battery (4 sizc C cells in series)

C1—50-pf., 15-volt miniature clectrolytic capa- :
citor H

I1—Phono pin jack

Q1, Q2—2N386 transistor (or equivalent

RI1-—68-0km. Va-watl resistor

R2—180-0hm. Va-wall resistor

R3—1000-0hm, Vi-watt resistor

R4-—3000-0lum potentiometer. linear taper

RT 1— Thermistor, 200 ohms at 25°C ( Lafayette
22T D1 or cquivalent)

S1—S.ps.t. toggle switch

T 1—Transistor input lransformer; primary,
ohms; sccondary 3500 ohms CT  (Argonn
iR-164 or equivalent y

1 Traunsistor outpul transformer; primary
100 ohms CT; sccondary. 4 and 8 ohms
Tiiad TVY-30X or equivalent)

1—PM speaker, 4- or 8-0lum voice coil—sec text

1 Speaker baffle for 37 or 67 speaker

1- 3" x 7347 x WB” fiberboard

po-avy” x 1VA” aliminum sheet

1—Subminiature phone plug (Lajayette M S-281
or equivalent )

1—-'hono pin plug

1---25" length of 2-conductor miniature parallel

cable
Vlisc.——Trausistor sockets, dual C-cell holders,
3-terminal tie point, felt pads. hookup wire.
hardware
April, 1961

Completed unit is self-contained and fully
portable. Felt pads glued to bottom of
speaker baffle 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 T1 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)

71

www.americanradiohistorv.com


www.americanradiohistory.com

How to understand

and make a

FLIP-FLOP
COMPUTER

OCMANNITITNVODD-HEMANNONDD

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 *“0.”

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.”

72

By JULIAN M. SIENKIEWICZ
Managing Editor

1010100010001010001

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
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Simple digital computers with
their flip-flop counting cir-

cuits switch colored lights on
and off to indicate totals. Ar-

ranged in sequence, the lights
help the operator rapidly con-
vert digital numbers into com-
monly used decimal numbers.

NFTOONNOONMNTONONO-OM

DECIMAL BINARY Decimal Binary Decimal Binary
ADDITION ADDITION
0 0 17 10001
1 1 18 10010
2 o 2 10 19 10011
1 _
+—_" —‘—i 3 11 20 10100
S 1 4 100 21 10101
T 5 101 22 10110
L 6 110 23 10111
+1 +1 7 111 24 11000
10 8 1000 25 11001
== 9 1001 26 11010
2 10 10 1010 27 11011
+1 i1 | u 101t 28 11100
3 11 12 1100 29 11101
13 1101 30 11110
3 11 14 1110 31 11111
15 1111 32 100000
it Gt 16 10000 -
4 100 able 2.
Table 1.
Decimal Binary Power Power of 2
Number Number of 2 Simplified
g . 1 1 2¢ 2&£ 2=
numbers, Table 2 gives all the binary | — -+ 4+ —
] . ' = 2
number equivalents you will need to | 2 LN P [ 2
understand the remainder of the article. | 4 | 0| 2| 2x2- 4
It would be good practice to check your 8 000 | 22| 2 x 252 =18
own calculations against the table. 16 10000 | 24 2x2x2x2 = 16
Simple Conversion. You can see that 32 100000 | 25 | 2x2x2x2%x2 =32
converting a decimal number to a binary Table 3.

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-
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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 2° equals
2 x 2 x 2, or 8 the equation, using
powers of 2, can be simplified to (1 x 8)
+ (1x4) + (0x2) + (1x1). 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

@ @ @ @
J -

(1Xx29) (1% 27 + (0x 2% + (1x2% =

UNKNOWN
DECIMAL
NUMBER

UNKNOWN
DECIMAL NUMBER
EXPRESSED IN
POWERS OF 2

UNKNOWN DECIMAL

(1x8) +(1x4) +©x2)+(1x1)=  NUMBER SIMPLIFIED

@ + @ + © + @ =13

THEREFORE: 1101 { BNARY ) = 13 (RECIMAL

Table 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 I2. If you build
your own digital computer, you will want
to mount all the circuit boards inside a
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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 @1, causing the green light,
11, to go out, and the red light, I2, 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 @2 and
turns on @I, 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 plus remainder of m—
14 = 2 = 7 plus remainder of |0 Jrmmmmes
7 «+ 2 = 3 plus remainder of E’_
3 = 2 = 1 plus remainder of
1 =+ 2 = O plus remainder of D1
THE BINARY NUMBER EQUAL TO Yvy
THE DECIMAL NUMBER 29 is [efifefr]
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, 4, 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 K, 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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I2

RED
5 RESET PULSE
. FIRST COUNT PULSE
] SECOND COUNT PULSE
a7 THIRD COUNT PULSE
|ﬂbv
- R6 -6.7v
E OUuTPUT
Q2 | PULSE
| PARTS LIST
C1, C2—0.05-uf.. 200-volt puper
l capacitor
Di1.D2, D3—1IN34A germaninm
{ | 7 diode
L I 11, 12—=49 panel lamp (or
3re R4 R93 #48) )
A | 2 03 3 Q1. Q2-—2N334 power (runsis-
8] + 1 I tor )
Ri1. R7T—068-0lm, Va-watt resis-
RESEY }
PULSE + & ] tor ] )
| R2.R3, R5, R6—1200-0km, Vs-
o 02 I wail resistor
! RI-—10-0hm, YVi-watt resistor
I RS, R9-—10,000-0hm, V5-watt
[ cl c2 resistor
COUNTL 3 Fig. 1.
PULSES == e e = ) |
E CIRCUIT,”
BOARD
-7y - . - . - 2
1l 13 15 17
GREEN GREEN GREEN GREEN EEN
2 RO
> 10K 12 14
R RED RED
COUNT 12w RED ED
SWITCH
(N.O.) c 0| lc_ o
FLIP FLIP FLIP FLIP FLIP
/s. Al flor [ Flop A for [ FioP FLOP
| 2 3 s NC

]EF B F TG

;E F

s2
RESET

SWITCH

|5VDC
“D"CcELL

{N.O)

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 4
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.

April, 1961

= 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 S1 is closed mo-

(Continued on page 126)
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By DONALD A. SMITH, WwW3UZN

Add this simple a.c. power supply to an
old mobile converter and tune in

short-wave bands on your broadcast set

F 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 counverters of this type, now
being traded in for transistorized units,
were originally made for general cover-
age of the short-wave bauds 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 broadecast
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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CONVERTER
MOUNTING

GROUNDED
T0 CrASSIS

30 mec., for only $10.00
—since the converter’s
case was marred and
scratched. The power
supply and a new cabi-
net to house the convert-
er and power supply cost
only $15.00, making a
total of $25.00. This is
an exceptional case, but
a similar used converter shouldn’t cost
you much more than $30.00 or so.
Drilling. The Gonset 3002 converter
used by the author was removed from its
cabinet and remounted in an 814" x 63”
x 57 utility cabinet (LMB W-1C or

Power supply for con-

equivalent) together with an a.c. power verter is built on one
supply providing 150 volts d.c. at 10 ma. half of utility cabi-
and 6.3 volts a.c. at 0.75 ampere. If you net's chassis; the

converter itself will

have a different converter, its chassis L .

should be no more than 3%” high x §”

wide x 5” deep to fit in this cabinet.
Before the converter chassis is mount-

ed in the cabinet, all necessary holes
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should be drilled and punched in the
cabinet’s front panel and chassis as
shown in photo at right. The large
rectangular cutout is for the converter’s
dial, and the two small round holes on
either side of it are for the converter’s
antenna trimmer and bandswitch, respec-
tively. The two small holes at the bot-
tom of the panel near the left and right
edges are for the pilot lamp and a.c.
power switch.

Now, following the pictorial diagram,
drill the rear apron of the cabinet’s chas-
sis to mount the two antenna jacks (J1
and J2). The bottom of the chassis is
drilled and punched to mount the power
supply components.

Next, the top of the converter’s dial
plate must be cut or filed down to the
level of the dial's plastic window. Be
careful not to get any metal filings be-
tween the plates of the converter’s tun-
ing capacitor or between any terminals.

Wiring. When drilling is completed,
start assembly of the unit by mounting
and wiring the power supply. Wiring is
not critical but the pictorial diagram
should be followed for ease of assembly.
Be sure to observe polarity of diodes
D71 and D2 and capacitors C1, C2a, and
C2b.

Connecting and mounting the con-
verter to the chassis is not difficult. How-
ever, the functions of the signal jacks
and power cable on the converter must
first be determined. When all the con-
verter’s power and signal leads have
been identified, wire them to the chassis,
once again following the pictorial dia-
gram.

The Gonset 3002 is supplied with a
three-wire cable and two jacks on the
rear of its chassis. One wire in the cable
is the B-- lead, the second is the 6.3-volt
heater lead, and the third is a common
ground for the first two leads. Trace out
each of the three leads to be sure of
their identity. You will find that the
heater lead and B-}- lead are connected
to the converter’s band selector switch
which also functions as an on-off switch.
The ground lead in the cable connects to
the converter’s chassis.

The two jacks on the rear apron of
the converter’s chassis, the antenna jack
and the i.f. output jack, are both rewired
to a pair of new jacks (J1 and J2) at the
back of the cabinet’s chassis. Connect
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Mount converter on chassis after power supply
is wired. Power and signal cables from
converter pass through holes in the chassis.

a short length of microphone or coax
cable with its shield grounded between
each pair of old and new jacks.

Hook-Up. If your a.c.-operated receiver
has antenna and ground terminals, con-
nect them to the converter’s i.f. output
jack (J2) using a shielded cable—see
block diagram on page 79. The converter
can also be connected to receivers that
do not have antenna and ground termi-
nals, such as sets that use loopstick an-
tennas.

For loopstick sets, wrap a length of
insulated lead around the radio near the
loopstick and connect one end of the
lead to the hot terminal of J2; there will
be suflicient coupling between the lead
connected to the converter and the loop-
stick antenna for proper operation. For
battery-operated loopstick receivers, con-
nect the end of the lead from J2 to any
metal part on the receiver, such as the
speaker grille or phone jack.

Finally, connect an outside antenna
to jack J1. Although mobile converters
were designed to work on short whip
antennas, a long-wire antenna will im-
prove the operation of the unit.

Tuning. Now tune the receiver to ap-
proximately 1500 ke. When both con-
verter and receiver are warmed up, you
will hear a hiss or weak signal in the
receiver’s speaker. Retune the receiver
slightly in the region of 1500 kec., and
peak the receiver’s antenna trimmer for
maximum volume.
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€ T th, 0

Front panel cutting pattern for
cabinet when Gonset 3002

s W D ¢
w *.’( Ny converter is used. Lamp PL1 and
switch S1 mount at bottom of panel.
i RI R2 RS
271N 02 1soon 5600N
2w 2w 2w +150vDC
m__) R e =
cl
t2pt \A
250v0C 0A2
+ + -
125vAC DI = L
e c2a c28 Q@ w
d © 20p1. 20pt. o8
Vi Vi == w
§ j 300VDC 300vDC | |t »-;
S - g
6.3VAC
PL}
6.3VAC
[ Schematic diagram of power supply
o T";’;g“’ is shown above. Diodes D1 and D2 are
ANTENNA RECEIVER connected as voltage doubler;
I r- b2 tube V1 serves as a voltage regulator.
) [
H
e
= Block diagram at left shows
converter and power supply ready to
H7VAC i
POWER operate. An outside antenna and
your BC-band receiver complete the setup.

I CHASSIS GROUND l

L

The broadcast-band receiver need only
be tuned once; thereafter only its vol-
ume control will be adjusted. However,
note that the converter has an antenna
trimmer; it should be peaked each time
the converter is tuned to a new fre-
quency.

If you want to use the receiver with-
out the converter, simply set the con-
verter's band selector switch to “Off”
and turn off the power supply at switch

S1. —B0-
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PARTS LIST

Cr1—12-uf.. 250-velt clectrolytic capacitor

C2a/C26--20-20 uf.. 300-volt electrolyiic
capacilor
DI, D2 Nilicon diode. 200 PV, 500 wma.

(Motorola IN1083 or cquivalent) :

1102 RCA phono juck

PLI-Pitot lamp (G.E. 47 or ecquivalent)

R1--27-0hm, 2-watt resistor

R2—1500-0ltm. 2-watl resistor

R3-=5600-0lm, 2-walt resistor

S1-—-S.ps.t. loggle switch

Tl Power transformer; primary, 117 volts:
secondaries, 125 volls (@ 30 ma.. und 6.3 volts
(@ 2 amp. (Stancor PS-8421 or cquivalent)

11 02 tube

1—8L57 x 6Y8” x 57 ntility cebinet (LMB W-1C
or cquivalont—sece text)

Vise——7-pin miniature tube socket, pilot lamp
socket, hardiware. elc.

i N
T

St
i

B

T P R S T
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Low-Cost Speakers

for Stereo

Small woofer/tweeter combinations

are ideal for small-room stereo setups

lF YOU'RE about to become the proud
owner of a sparkling new “component”
stereo setup, you’'ll probably want to
give a good deal of thought to the
speakers you choose for your system.
Ideally, of course, you should pick the
best speakers you can afford, but the fact
that you need two of everything for
stereo naturally pushes the over-all price
Jjust that much higher.

All things considered, some of the
more inexpensive ‘‘bookshelf’” speaker
systems can give very satisfactory re-
sults. There have been marked advances
in the design of such systems in recent
years, and they offer the all-important
property of easy maneuverability as well.
And for stereo, being able to juggle
speaker placement often means the dif-
ference between rather uninteresting
listening and true stereo depth and per-
spective. Properly located with respect
to the listener, such ‘“bookshelf” speak-
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er systems can sound surprisingly good.

Although there are many bookshelf
speakers on the market, some fail to
include a tweeter or have other short-
comings. Two of the newest, pictured
here, are both imports: the Japanese-
made Realistic “Electrostat 2” and the
Swedish-made “Nordic I.” Both use spe-
cially designed 8” woofers to cover the
low- and mid-frequency ranges, and both
employ a tweeter to extend high-fre-
quency response and reduce intermodula-
tion distortion. But there are also impor-
tant design differences between the two
systems.

Nordic I. The Swedish import features
a number of interesting innovations. For
one thing, the bass-woofer boasts a multi-
layer, sandwich-type, free-floating cone.
Its edge suspension, damping, and sound-
generating layers are each made of a
different fiber. The result is a combina-
tion of hard and soft vibrating materials
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Bookshelf-size speakers, such as the Realistic Electrostat 2 units at left,
can be placed virtually anywhere in the listening room. Special
electrostatic element extends high-frequency response to 25,000 cycles.

Each unit in this pair of Nordic | bookshelf speakers employs an 8" woofer
and a 5” cone-type tweeter for response from 45 to 18,000 cycles.
Distortion is reduced by means of a special, three-layer cone construction.

that—with the special edge treatment
for the cone—make for a very eflicient,
low-distortion unit.

On the high-frequency end, a small 5”
tweeter cuts in at about 5000 cycles
(actual crossover occurs at 7500 cycles)
to extend the range to 18,000 cycles.
As its design suggests, the Nordic I is
a fine performer—output is rich and full
without a trace of stridency over the
entire audio spectrum.

Supplied in either hand-rubbed teak or
walnut, the Nordic I measures 103,” x
22 15/16” x 74" and is priced at $59.50.
Further information can be obtained
from the distributor, the Ercona Corpo-
ration, 16 West 46th St., New York 36,
N.Y.

Electrostat 2. The new Japanese-made
speaker system also employs a high-com-
pliance woofer of special design to han-
dle the low- and mid-frequency ranges.

April, 1961

Crossover, again. is at 7500 cycles from
a built-in crossover network, but in the
Electrostat 2, the high frequencies—all
the way to 25,000 cycles—are reproduced
by a four-element electrostatic tweeter.

One of the tweeter's special features
is a 120° sound dispersion which allows
you to hear the full range of sound al-
most regardless of where you happen to
be sitting in the listening room. Another
feature is the addition of a level attenua-
tor for controlling the balance between
tweeter and woofer.

Like other electrostatics, the tweet-
er in the Electrostat 2 reproduces highs
effortlessly and smoothly, adding to the
warmth of the overall sound.

Measuring 221,” x 13”7 x 12, the Elec-
trostat 2 is available in either mahogany
(at $54.95) or teak (at $59.95) from
Radio Shack Corporation, 730 Common-
wealth Ave., Boston 17, Mass. {30+
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P,

By LOU GARNER

NTEREST in portable TV sets is start-
ing to mount with the approach of the
vacation season. If 1960 could be called
the “Year of the Transistor Radio” (sales
of these radios were at an all-time high
last year), 1961 may well prove to be the
“*Year of the Transistor TV.”

Transistorized television receivers are

not new. The first sets were made within
a couple of years after the transistor was
invented. But these were custom-engi-
neered, hand-assembled models using
carefully selected transistors. Their per-
formance, while adequate, hardly com-
pared with standard tube-operated sets.
On the other hand, their cost was astro-
nomical; and no one seriously considered
mass production and general sale.
« The Phileco Corporation scored a “first”
in 1959 with the introduction of the now-
famous “Safari” 14, the world’s first
mass-produced, fully-transistorized (ex-
cept for the CRT and high-voltage recti-
fiers) portable television receiver. The
Safari is a compact, lightweight, moder-
ately priced set, featuring a two-inch
picture tube and a special optical system
which enlarges the image to a size com-
parable to that obtained with a 147 di-
rect-view tube.

Another major manufacturer, Motor-
ola, scored a “first” in the last half of
1960 with the introduction of the world’s
first large-screen transistorized TV set.
Dubbed the ‘““Astronaut,” the Motorola
receiver looks much like a conventional
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Transistor Topics

tube-operated “portable” externally and
has a 19” picture tube. Measuring 1514”
x 18”7 x 123,” overall, it weighs only 40
pounds, including the 5-pound silver cad-
mium ‘“‘energy cell.” Featuring a 40-mc.
i.f. system and a mid-channel sensitivity
of 15 microvolts, the set tunes all stand-
ard (V.H.F.) television channels. It can
be operated on any standard 117-volt a.c.
line or for up to five or six hours on its
built-in rechargeable energy cell; when
the Astronaut is plugged into an a.c. line,
but turned “off,” the energy cell is re-
charged automatically.

Three micro-alloy diffused high-fre-
quency transistors are used in the tuner
or “front-end” as the Astronaut’s r.f. am-
plifier, mixer and local oscillator. (See
Fig. 1.) Micro-alloy types are used in the
three-stage i.f. amplifier strip. The re-
mainder of the circuit employs more
familiar transistor types, with pnp units
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in all but the a.g.c. gate, sync separator,
and horizontal buffer amplifier stages—
where npn units are employed. Heat-
sinked medium-power transistors serve
in the audio and video output stages,
with “hi-power” types in the horizontal
output amplifier and power supply sec-
tions. The rectifier is a vacuum-tube
high-voltage type. All together, the As-
tronaut has 24 transistors, 12 diodes and
one vacuum tube in addition to the
19AEP4 picture tube.

As of this writing, Motorola and Philco
are the only major U.S. manufacturers
currently selling transistorized TV re-
ceivers, although several firms have mod-
els “in the works.” A number of foreign
producers have developed such sets, in-
cluding that well-known Japanese firm,
Sony, but, again, their sets are not yet
available in the United States.

Readers’ Circuits. Often, a relatively
simple circuit can be employed for a wide
variety of practical applications with
only minor changes in lead connections
or the addition of a few inexpensive com-
ponents. As a case in point, reader Ed-
gar N. Smith (907th Radar Squadron,
SAGE, Bucks Harbor A.F.S., Machias,
Maine) recently submitted a basic audio
oscillator circuit which can be used for
many projects with only a few modifica-
tions. KEd's basic circuit is shown in
Fig. 2(A).

A single pnp transistor (Q1) is used

J00 OHM MONOPOLE

RATIO
DET
ANT. T ANT,

in the common-emitter arrangement as a
modified Hartley oscillator. In operation,
transformer T1 serves both to match the
transistor’s output impedance to the PM
loudspeaker and to provide the feedback
signal needed to start and sustain opera-
tion. Current-limiting resistor RI and
control R2 provide a signal feedback path
as well as a source of base bias current.
Operating power is supplied by battery
B1, controlled by the s.p.s.t. switch S71.
The circuit’s operating frequency is de-
termined by the transformer’s charac-
teristics and by the setting of potenti-
ometer R2 which serves as a tone control.

Readily available, low-cost components
are found throughout. Transistor Q1 is a
CK722 unit, R1 a Y-watt, 3300-ohm re-
sistor, R2 a standard 25,000-ohm potenti-
ometer, and S1 a toggle, slide, or rotary
switch. Ed suggests a “replacement
type” audio output transformer for 71—
for example, the Stancor A-3856. Bat-
tery BI is a six-volt unit made up of four
penlight or flashlight cells connected in
series. The PM speaker is a 4” type hav-
ing a 3.2-ohm voice coil. The circuit can
be wired on a fiber or Bakelite board, on
a small chassis, or in a plastic or metal
box. Neither layout nor lead dress is
critical.

A number of substitutions can be made
to suit the builder’s individual tastes or
pocketbook. Almost any standard pnp
transistor, such as the 2N107, CK768 or

2 m SPEAKER

AUDIO

PUSH-PULL
AMP. AUDIO OUT

gl

975
MC

47.25 =
MC

AC., ENERGY CELL
CHANGEOVER
SWITCH

3-POSITION
RANGE SWITCH

ENERGY
CELL

Fig. 1. Block diagram of the ““Astronaut’’ transistorized TV set made
by Motorola. The actual set, shown at left, uses a 19” picture tube.
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Fig. 2. A simple Hartley oscillator
can be modified to perform other func-
tions by changing the part of the cir-
cuit connected to points V, W, X, Y,
and Z. As submitted by reader Edgar
N. Smith, the basic circuit (A) can
be changed to form an audio signal
generator (B), a toy electronic organ
(C), and an electronic metronome (D).
Select taps on transformer T1 to re-
flect a 4000-ohm primary impedance.

2N109, will do for Q1. If preferred, npn
units can be used simply by reversing
battery polarity—suitable types are the
2N229 and the 2N170. Other battery
voltages may be employed, although the
higher voltages, in general, will deliver
greater speaker volume (Ed has tried
supply voltages from 1.5 volts—a single
cell-to as high as 9 volts). Finally,
a larger or smaller speaker may be used.

When assembled as a self-contained
unit in a small box (a cigar box is fine),
the basic circuit can serve as a point
“tone source” for checking microphone
placement during p.a. installation or
when setting up for a recording ses-
sion. But these are not the only ap-
plications: small modifications permit the
cireuit to be used as a code practice oscil-
lator, audio test signal generator, toy
electric organ, or metronome—see Figs.
2(B) through 2(D).

To use the basic circuit as a code prac-
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tice oscillator, simply replace SI with a
standard handkey. The loudspeaker can
be retained or, if preferred, replaced with
a pair of low-impedance headphones.
Figure 2(B) shows how the basic cir-
cuit can be employed as an audio signal
generator. Connect a 100-ohm potenti-
ometer (R3), a 0.5-uf., 400-volt capacitor
(C1), and a pair of binding posts (BPI
and BP2) across T1's output winding in
place of the PM loudspeaker. All other
circuit connections remain as in Fig.
2(A). The output signal, while not a
pure sine wave, is quite adequate for sig-

R!
3.3K

AMA

R2 R4 RS R6& R7 R8
R2, R4 THROUGH X
R8 ARE 25K

lfofdefet
@ & < < 02
(c)

A -8 ~0Z

nal injection tests of hi-fi systems, p.a.
amplifiers, record players, and intercoms.

The basic circuit can be turned into
an intriguing toy organ simply by pro-
viding a series of push-button switches
or keys (S2 through S7) and individual
potentiometers (R2, R4 through RS, all
25,000 ohms) as shown in Fig. 2(C). In-
dividual notes can be adjusted by the po-
tentiometers as appropriate keys are de-
pressed. As before, all other wiring is
the same as in Fig. 2(A). With a little
ingenuity, the circuit can be housed in a
small toy piano.

Finally, by adding a 25-to 100-.f., 15-
volt electrolytic capacitor (C2) and by
replacing B2 with a 100,000-ohm potenti-
ometer (R9), the unit will serve as a

(Continued on page 124)
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IBRATION PICKUPS are devices that

change mechanical vibrations into
electrical signals. Their action is similar
to that of a microphone’s when it con-
verts sound (air vibrations) into a.c.
signals. They can pick up a heartbeat,
“listen” through a wall, or help track
down a noise source.

Commercially available vibration pick-
ups are generally in the $100-and-up
price range. However, all it takes to
make a pair of pickups yourself is an in-
teresting evening's work and a modest
investment for components.

There are two types you can build
—high-impedance and low-impedance

units. The high-impedance pickup is most

Track down equeaks, elinke, and thude with...

==

|

-

By LOU GARNER

sensitive in the mid-audio frequency
range, while the low-impedance unit re-
sponds best to lower audio frequencies.
Low-Impedance Pickup. A modified per-
manent-magnet, 45-ohm, intercom-type
loudspeaker mounted in a metal case
makes up the low-impedance pickup (see
illustrations on next page). Also in
the case is a normally closed push-button
switch; unless depressed, it effectively
shorts out the speaker and thus prevents
harsh noises when setting up the unit.
Cement a light plastic “cap” to the
cone of the speaker. The cap’s exact size
is not critical, but it must fit on the rigid
portion of the speaker’s cone, and it must
be large enough to project through a hole
in the metal case. (The author used a
cap from a ‘“blister pack’ of 45-rpm rec-
ord adapters.) While the cement is dry-
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ing, cut a circular hole in the case for
the cap to pass through.

The cap does several jobs: it acts as
a direct mechanical coupling between the
vibrating object and the speaker’s cone;
it loads the speaker, peaking the low-
frequency response and lessening its
tendency to act as a microphone; and
finally, it provides a smooth, non-scratch-
ing pickup surface. Vibrations are car-
ried by the cap to the cone, thus moving
the voice coil. The coil, vibrating in a
magnetic field, generates an a.c. signal.

When using the low-impedance pickup,
let the cap lightly touch the vibrating
object and press the button. The output
signal can be fed to either the high- or

low-impedance input of an audio ampli-
fier. Feed the amplifier’'s output to
another speaker, a pair of headphones, a
voltmeter, an oscilloscope, or a combina-
tion of these instruments.

Although most high-gain audio ampli-
fiers (hi-fi, p.a., signal tracer, etc.) are
suitable for amplifying the pickup’s sig-
nals, they are not suitable for listening
to heartbeats. For this purpose, you'll
need a direct-coupled scope as the ampli-
fier and indicator, and you will have to
lower the scope’s sweep rate. Many bet-
ter-quality scopes have a set of terminals
on the front panel for an external ca-
pacitor to lower the sweep frequency—
one cycle might be a good starting point.

High-lImpedance Pickup. The high-im-
pedance unit is simply a high-output
crystal phonograph cartridge mounted in
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High-impedance pickup
at right consists of
phono cartridge mounted
in plastic case. Above,
unit is shown detecting
vibrations in fan base.

Low-impedance pickup,
made from small 45-
ohm speaker, uses plas-
tic ‘‘cap’’ for mechanical
coupling. The switch
mounts on top of case.
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a small plastic case (see photographs at
the left).

Drill mounting holes carefully so you
won’t crack the case. (The holes could be
made with a hot nail, but you would have
to trim away the excess raised plastic
rim around the hole.) Use a length of
shielded microphone cable with a suit-
able plug on one end to connect the pick-
up to an audio amplifier’s high-imped-
ance input.

When the high-impedance pickup is
held against an object,
any vibrations are carried
to the cartridge case. The
crystal bends with the
movements of the case,
and because of its piezo-
electric properties, gen-
erates an electrical signal
corresponding to these
vibrations. The audio am-
plifier boosts the strength
of this signal sufficiently
to enable it to be listened
to over a speaker or with
earphones or to be ob-
served on a scope. Noises
in machinery or in cars are best detected
with the high-impedance unit.

You can use your homemade pickups
to listen to the ‘“tick” of a watch, to lo-
cate a scraping noise in a machine, to
check the effectiveness of shock-mount-
ing a motor, or to find that squeak in
the rear seat of your car. And you’ll
probably “pick up” other ideas as you go
along.

PARTS LIST

P1—Connector to match amplificr’s input jack

S1—S.p.s.t.. normally-closed, push-hutton switch
(Switchcraft 102 or equivalent)

Cap-—Light plasiic cap (sce fext)

Sphr—-2Yy-inch, 45-0lm speaker (Oxford 2CM-
S-45 or equivalent)

13"« 27 x 234" wmetal box (Bud CU-50135 or
conivalent)

1367 shielded microphone cable

Misc. Household cement, screws, nués

Schematic diagram and parts list for low-in-
pedance pickup. Switch S1 is normally closed.
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By
HERB S. BRIER
WIEGQ

SELECTING A MULTIMETER FOR YOUR SHACK

OU PROBABLY KNOW that a good

multimeter is essential for servicing
ham equipment efficiently. But if you
are puzzled about what type to get, you
are not alone. Electronics parts catalogs
list dozens of multimeters in both kit
and wired form, with any number of
current, resistance, and voltage ranges.
To add to the confusion, these instru-
ments have ohms-per-volt ratings from
1000 ohms to 20,000 ohms or more, and
vary greatly in price. However, a quick
review of how a multimeter works should
help you make your choice.

Voltage Measurements. Assume that
vou have a 1-milliampere d.c. meter. If
you connect a 100,000-ohm resistor in
series with the meter, it will require 100
volts across the combination to produce
a full-scale meter deflection. (The volt-
age and resistance combination causes
1 ma. to flow through the meter, which

has negligible resistance itself.) For
lower voltages, the meter deflection will
be proportional to the applied voltage.

The instrument we have just described
is a voltmeter with a 1000-ohm-per-volt
rating, which means that it has 1000
ohms internal resistance for each volt of
its full-scale reading. In the same way,
if you take a 50-microampere meter and
insert a series resistance of 2 megohms,
100 volts will give a full-scale deflection,
and you will have a voltmeter with a
20,000-ohm-per-volt rating.

In actual practice, a multimeter makes
use of a milliammeter and a number of
multiplier resistors which are switched
in to provide different full-scale voltage
ranges. Usually 0-1.5 volts is the lowest
full-scale range, and 0-1500 volts is typ-
ical for the highest full-scale range.

If you measure the voltage across a
low-resistance circuit, the 1000- and the

Orin Lloyd, K9SNQ, usually works the 75-meter phone band,
while his c.w. exploits are mainly in the 80-meter band. As
a Novice, Orin racked up 32 states on 40 and 15 meters.

April, 1961
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f
-Ham of the Month:-
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Louise Moreau, W3WRE, *“the lady
known as ‘Lou,” ” of Johnstown, Pa., is a
c.w. operator first, last, and almost al-
ways. Her only phone operation is a 10-
minute stint on the weekly Cambria
County radio amateur emergency 10-meter phone net—she is Emergency Coordinator
for Cambria County. The rest of the time, look for W3WRE on 80-meter c.w. A regu-
lar member of several traffic nets, Lou has received several Brass Pounder League
certificates for her superior message-handling ability. She is also an ARRL official
relay station.

After midnight, Lou loves high-speed rag-chews on almost any subject—except house-
work and DX; try her on the history of wire telegraphy, Shakespeare, or ancient
Greek plays. Lou has a war-surplus “Command” transmitter, modified for ham use,
and a crystal-controlled transmitter she designed and built herself. She receives on
an old National HRO—says it outperforms most modern ham receivers.

W3WRE's interest in anything connected with code has made her an authority on
wire and wireless telegraphy—she has a collection of 76 different code keys up to 100
years old. Lou also has a collection of vacuum tubes, from a 1909 DeForest audion to

modern, multi-grid tubes.
Telegraph Club of America.

SEESEE B RN NN NN AR AR ANS I NEENAAESEENENEAANENNNEN I RESOARERDARDRRARE,

20,000-ohm-per-volt meters will give al-
most equal results. Suppose, however,
you want to measure the plate voltage of
an audio amplifier tube with a 270,000-
ohm load resistor between its plate ter-
minal and 250-volt power source. Al-
though the actual voltage at the plate
of the tube is 150 volts, it would measure
only 72 volts on the 150-volt scale of a
1000-ohm-per-volt meter, and 142 volts
on a 20,000-ohm-per-volt meter. Obvious-
ly the 20,000-chm-per-volt meter gives a
more accurate indication of the true
plate voltage since very little current
flows through the meter’s relatively high
internal resistance.

In a typical receiver, the a.v.c. voltage
would measure a few volts if the meter
circuit had a resistance of a megohm or
more. But if you tried to measure the
a.v.c. voltage with the 1000-ohm-per-volt
low-resistance meter, it would present a
virtual short across the a.v.c. line, and
its pointer would not so much as quiver.
Even the 20,000-ohm-per-volt meter
would pull the a.v.c. voltage down to less
than a quarter of its true value.

From the above, you can see that a
very low current voltmeter is required
for accurate measurements in high-re-
sistance circuits. Fortunately, the re-
quired high sensitivity can be obtained
by using a vacuum tube as a d.c. ampli-
fier. The standard vacuum-tube volt-
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She is a member of the DeForest Pioneers and the Morse
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meter (VTVM) has a voltage-divider
type of input circuit with a resistance of
11 megohms, permitting accurate volt-
age measurements even in high-resist-
ance circuits. Like the multimeter, the
VTVM requires a rectifier for a.c. voltage
measurements. With either instrument,
the internal resistance for an a.c. voltage
range is lower than the corresponding
d.c. range due to the loading of the recti-
fier.

Resistance and Current. The standard
method of measuring resistance employs
a series circuit of a battery, a variable
resistance, and a milliammeter. After
adjusting the variable resistance for full-
scale deflection of the meter, connecting
the circuit in series with an unknown
resistance causes the meter reading to
decrease in proportion to the resistance
being measured. The usual 1000-ohm-
per-volt meter will measure resistances
up to a half megohm, the 20,000-ohm-
per-volt meter up to 10 megohms, and
the VIVM up to 100 megohms or more.
As is the case with voltages, several re-
sistance ranges are provided in commer-
cial instruments.

Current ranges in conventional volt-
ohmmeters are incorporated by switch-
ing suitable shunts across the indicating
meter. However, VIVM’s, as a rule, do
not have current ranges.

Where economy is a prime considera-

POPULAR ELECTRONICS
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tion, an inexpensive 1000-ohm-per-volt
multimeter is adequate for most ham
transmitter voltage and resistance meas-
urements, although the more sensitive
models are certainly preferable for rea-
sons we've already mentioned. The
VTVM definitely has its advantages,
especially in trouble-shooting receivers,
due to its ability to measure low voltages
in high-resistance circuits. However, the
VTVM requires a 117-volt a.c. power
source, which makes it inconvenient for
such work as checking out a mobile in-
stallation in the field. Also, a VTVM is
often affected by strong r.f. fields, which
upset its accuracy when used around a
transmitter. These facts, plus its lack
of current-measuring facilities, make the
VTVM a close second choice to the
20,000-ohm-per-volt multimeter for the
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The r.f. voltmeter described here
should be built in a metal box. All
resistors must be composition rath-
er than wire-wound units. Meter
MI's scale need not be caiibrated.

A utility cabinet will serve as the
metal box, or you can house the
unit in your transmitter's cabinet
if there is room. Be sure that
all wiring is short and direct.

April, 1961

average ham. Lucky hams have both a
multimeter and a VIVM.

KILOWATT R.F. VOLTMETER

An r.f. voltmeter is a valuable acces-
sory to any ham transmitter. Properly
used, it can help you get more output
from your transmitter than you cculd by
adjusting the rig while watching the
plate current meter alone.

The unit shown here is easy to build
and works equally well with coaxial-fed
and end-fed antennas. With the speci-
fied components, it will handle the full
legal ham power in any mode of trans-
mission when used with a matched 50-
to 75-ohm antenna system. It will also
give a useful indication at power levels
under 25 watts, and will even handle the
r.f. voltages on a mismatched antenna.

Construction. The r.f. voltmeter is
housed in a 4%” x 4”7 x 4” aluminum
universal meter box (Bud CMA-1936 or
equivalent) which will accommodate 27,
3”7, or 4” meters. (It could be built right
into your transmitter’s cabinet if there
is enough room.) The 1-ma. d.c. meter
(M1) is mounted in the box’s pre-
punched meter hole, and coax connectors
JI and J2 go on opposite sides of the
box about 1%” from the bottom and
rear.

Mount the 2000-ohm, 2-watt poten-
tiometer, R}, (Ohmite CU or equivalent),

(Continued on page 119)
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Model GW-10 tunes all channels,

transmits on three

S your workbench time worth $3.00 an

hour? If so, take a crack at the
Heathkit Model GW-10 transceiver. It
sells for $62.95 as a kit and $99.95 wired.
We assembled one in just about 12 hours
—a saving of some $37.00.

Of straightforward design, the GW-10
is built around a 5-tube receiver and
2-tube transmitter. There is the usual
doubling up in the audio/modulator
stages so that the seven tubes are really
performing 11 different functions. The
receiver is a single-conversion unit with
a 455-ke. i.f. channel. An RCA phono
jack serves as the antenna input con-
nector.

Power output of the GW-10 was meas-
ured at 2.9 watts into 55 ohms, a little
better than you can get with the average
CB transceiver. Modulation was full and
very clean-cut. 30—

90

New CB Heathkit

BOX SCORE

Excel-
leat Good Fair Poor

Talk Power v’

Selectivity (74

Sensitivity v d

Squelch

Noise Limiting

AYANA

Stability

Operating Ease 74

CRYSTAL VARIABLE

e

Changeover from crystal to variable
all-channel tuning is accomplished with
this slide switch on the front panel.

One of the three transmit crystals is
selected by a slide switch mounted on
the right-hand side of the transceiver.

POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

QSL

By HANK BENNETT
W2PNA/WPE2FT

Short-Wavwve

Report

STANDARD FREQUENCY AND TIME STATIONS

ANY of our readers are well aware

of the existence of certain Standard
Frequency and Time Stations such as
WWYV and CHU. But some of you may
not know about several other such sta-
tions which are also on the air. Let’s
run through the complete list of Stand-
ard Frequency and Time Stations with
a brief resume of each. All times given
are EST.

WWV and WWVH. The National Bureau
of Standards operates WWYV, Beltsville,
Md., and WWVH, Hawaii. Station WWV
is on 2500 and 20,000 kec. with 1000

STANDARD FREQUENCY

watts; 5000 ke. with 8000 watts; 10,000
and 15,000 ke. with 9000 watts; 25,000
ke. with 100 watts. Station WWVH runs
2000 watts on 5000, 10,000 and 15,000 ke.

Operation of WWV is continuous ex-
cept for a silent period of approximately
four minutes each hour, starting at 45
minutes plus 0 to 15 seconds after each
hour. Station WWVH is interrupted for
approximately three minutes beginning
at about 10 seconds after the start of
each hour and at each 15-minute period
thereafter; and also for periods of 34
minutes daily starting at 1900.

For time signals, the audio frequencies

April, 1961
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are interrupted precisely two minutes
before each hour and resumed exactly on
the hour and each five minutes there-
after. The voice announcement: ‘“Na-
tional Bureau of Standards WWV, when
the tone returns Eastern Standard Time
will be ... AM (or: ... PM)”. Reports
go to the National Bureau of Standards,
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Colorful QSL cards will be
your reward for sending re-
ception reports to most of the
standard frequency and time
stations. If you're not sure
that a particular station prints
its own QSL's, type one out
on a postcard for the station
to sign and return to you.
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Boulder Laboratories, Boulder, Colorado,
for both of these stations.

MSF. The National Physical Labora-
tory operates MSF, Teddington, Middle-
sex, England, on 2500, 5000, and 10,000
ke. with 500 watts and on the long-wave
frequency of 60 kc. with 10 kilowatts.
The schedule reads: 0929-1030 on 60 kc.;
continuous on the other frequencies.
There is a break in transmissions from
15 to 20 minutes past each hour on all

Peter Lohner, WPE7LH, Gaston, Oregon, listens on a
Hallicrafters SX-99 receiver aided by an RME DB-23
preselector. He has collected 41 veries to date.

channels except 60 kc. The call-sign is
given three times in slow Morse code.
The voice announcement: ‘“This is MSF,
Rugby, England, transmitting carrier
and modulation frequencies on 2500,
5000, and 10,000 kilocycles.” Verification
is by letter.

GBR, GPB30, GIC37. Royal Greenwich
Observatory, Time Department, Herst-
monceux Castle, Hailsham, Sussex, Eng-
land, radiates international time signals
at 0500 and 1300 on GBR, 16 kc.; GPB30,
10,332.5 ke.; and GIC37, 1768 kc.

CHU. The Dominion Observatory, Ot-
tawa, Ontario, operates CHU on 3330
ke. (300 watts) and on 7335 and 14,670
ke. (3000 watts) with continuous time
signals. The voice announcement, given
in the last 10 seconds of each minute, is:
“Dominion Observatory, Canada, .
hours, . . . minutes.” Verification is by
QSL card.

JJY. Radio Research Laboratories, 13-6
chome, ligura, Azabu, Minato-ku, Tokyo,

92

Japan. operate JJY on 5000, 10,000, and
15,000 ke. continuously, and on 2500 ke.
from 0159 to 1759. All outlets are rated
at 2000 watts. The station is off the air
from the 29th to 39th minutes of each
hour. Verification is by card.

HBN. The Neuchatel Observatory,
Neuchatel, Switzerland, operates HBN
on 2500 kc. from 0210 on Saturday to
0200 on Tuesday, and from 0210 on
Wednesday to 0200 on Friday; and on
5000 kec. from 0210 on Tuesday to 0200
on Wednesday and from 1210 on Friday
to 0200 on Saturday.

LOL. Observatorio Naval del Minis-
terio de Marina Costanera Sud, Buenos
Aires, Argentina. operates LOL on 5000,
10,000, and 15,000 ke. (each 2000 watts)
daily except Sundays and holidays at
0600-0700, 0900-1000, 1200-1300, 1500-
1600, and 1800-1900. A 1200-cycle tone
is heard for the first four minutes of
each five-minute period. The fourth to
fifth minute is devoted to identification
consisting of LOL in Morse code (given
three times) and the Argentine time in
a feminine voice.

OMA. Standard Frequency Station
OMA, Prague, Czechoslovakia, operates
24 hours a day on 50 kc. at 5 kw. and on
2500 ke. at 1 kw.; also on 3170 ke. at 8
kw. between 1300 and 1900.

FFH. National Research Centre of Tele-
communications, Laboratoire de Bagneux
(Seine), France, (FFH), transmits on
2500 ke., 250 watts, on Tuesdays and
Fridays at 0330-1130.

ZUQ. Union Observatory South Africa,
in Johannesburg, South Africa, (ZUO),
is scheduled on 5000 kec. with 4 kw. and
10,000 kc. with 250 watts 24 hours a
day, interrupted from 15 to 25 minutes
past each hour. This station has been
heard on 5000 ke. at 2230-2245 with
identification in Morse code every 15
minutes.

It is believed that there may be a sta-
tion operating from somewhere in China
with the call BPV, but this has not yet
been confirmed. Details, anyone?

In recent tuning, your Short-Wave
Editor noted WWYV, MSF, and HBN bat-
tling it out on 5000 kc. around 1800 with
all three signals being easily read. Sta-
tions LOL and WWV (and, at times,
WWVH) can be heard well on 15,000
ke. during early evening hours.

(Continued on page 112)
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On the

By TOM KNEITEL,

MATEUR radio operators have been
using ‘“‘phone patches” for years,
and, as evidenced by mail we’ve received,
CB’ers are now trying to decide whether
phone patches are legal, practical, and
adaptable on 11 meters. A phone patch,
in case you are wondering, is a gizmo
used at a base station which hooks the
transmitter and receiver into the regular
landline telephone system. It permits
the station to place “free” toll telephone
calls for mobile units or other base sta-
tions.

Although Part 19 of the FCC Rules is
silent about phone patching, FCC’ers
have definite ideas on the subject. The
way it was explained to yours truly was
that “technically” it was “illegal,” be-
cause CB is ‘“‘supposed to provide com-
munications for those parties unable to
obtain communications in any other
services.” So if you want to place a tele-
phone call from a car, you should use
the regular telephone company ‘‘mobile
radiotelephone” service. If you want to
place a call from a base station to an-
other CB’er out of your transmitting
area, use the land-line telephone.

They're making CB rigs by the handful
these days, and the YL in the photo
at right will give you a peek at a new
handy handful, the “Telepath’”’ Mod-
el SC-A base station transceiver
made by Seiscor (Box 1590, Tul-
sa, Okla.). Both receiver and
transmitter sections are tran-
sistorized and packed into a 7”

x 3” x 4” case. The receiver is
a crystal-controlled superhet
pushing a 2%” PM speaker.
Transmitter output is 100 milli-
watts over a range of one mile
—the range can be extended to
as much as 8 miles if you use
an external antenna. A variety
of power supplies are available
for this tiny, 20-ounce rig.

April, 1961

Citizens

N\

2W1965

The following worthy items are reprinted
from “3-W Scribbler,” official publication
of the Bux-Mont Citizens Radio League
(49 Ridge Ave., Sellersville, Pa.).

® DANGER! When fueling your

car, DO NOT TRANSMIT! Explo-

sion s likely! (Some army wve-
hicles have this notice posted on
dashboard.) Why experiment?

® Have pity on the poor highway

police. When you spot a radar

speed trap, DON’T XMIT AND

FOUL UP THEIR RADAR! They

are unable to get a reading and

hand out a speeding ticket.

We looked into the radar item and
learned that some police radar rigs have
i.f’s on 30 mec. A nearby transmitter

(Continued on page 108)
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50-WATT STEREO. AMPLIFIER AND CCNTROL CENTER
Get the most from your sterec system with this superb unit; power-
packed SO watts (25 w. per channel); complete tone, balance and
stereo /mono function controls; five dual-stereo inputs plus separate
monophonic mag. phono; mixed-channel cemter speaker output;
luggage-tan vinyl clad steel cover. 31 Ibs.

Kit Model AR-100. . .. ... ..o $84.95
Assembled Model AAW-100 1 el oloTe Wi 3 T sk 144.95

GET BIG STEREO SOUND AT LOWEST
COST WITH THIS COMPLETE STEREO-
PHONO CONSOLE ... NOW IN ASSEMBLED
OR KIT FORM FROM $129.95 UP

Modest only in size and price, this new Heathkit
Stereo-Phono Console amazes every listener with its
room-filling, true-to-lifc stereo sounds. Proportioned
to fit any room, it’s less than three feet long and only
end-table height. yet it houses a complete sterco-phono
systcm with features usually found onty in much larger
consoles. There's six speakers . . . two 127 woofers for
smooth “lows,” two 8 speakers and two 57 cone-type
tweeters tor “mid-range” and “highs™. The 4-speed
automatic stereo /mono record changer is cquipped
with an “anti-skate’ device and a turn-over diamond
and sapphire styli cartridge. On the front panel are
scparate, dual bass and treble controls plus a con-
centric volume control. The handsome cabinet with
solid genuine walnut frame, walnut veneer front panel,
and matching ‘‘wood-grained™ sliding top meusures
just 313%4" L x 17%" D x 263" H. Whether you buy
the ready-to-play or kit form, the cabinet is factory
assembled and finished. 70 1bs.

Kit Model GD-31 pet e Lo ... $129.95
Assembled Modet GOW-31_ . ...............149.95

COMPLETE 28-WATT AND S50-WATT

STEREO CONSOLES

Enjoy incomparable Heathkit siereo with factory wired com-
ponents in beautiful preassembled, prefinished cabinets . . .
ready to use! The consoles are available in both 28 and 50 watt
models, with money-saving optional kit plans. The 28-watt
model (HFS-26) contains the Heathkit AJ-10 sterco AM /FM
tuner, SA-2 stereo amplificr, AD-50A stereo record changer and
two US-3 12 coaxial hi-fi speakers. The 50-watt model (HFS-28)
contains the Heathkit AJ-30 deluxe stereo AM /FM tuner; AA-
100 deluxe stereo amplifier; AD-60B deluxe stereo record changer;
and two Jensen H-223F coaxial 2-way §2” hi-fi speakers. Specify
walnut or mahogany.

Assembled Model HFS-26 . .. 215 Ibs. b .$475.00
Kit Model HFS-27 ... 215 Ibs. : ..370.00
Assembled Model HFS-28 . ., 264 Ibs. ...........675.00
Kit Model HFS-29 . . . 264 |bs. 550.00

(Cabinets available separately, write for information)

0 —,
DAYSTROM
—
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X STEREO/MONO PORTABLE PHONOGRAPH

< p Now you can thrill to magniticent stereo wherever vou are, wherever you go!
: . The smartly-styled cabinet with two-tone aqua and white durable vinyl covering

¥ comes completely preussembled. n closed carrying position the speaker wing
; [ and main cabinet blend into a single handsome unit in dazzling aqua and white

vinyt, [n use, the detachable speaker-wing top may be spuced at any distance
for maximum sterco cfect. The completely preassembled automatic changer
plays vour favorite stereo and mono records at speeds of 16, 3314, 45 and 78
rpm, while controls on the amplifier section give you complete command of
volume, sterco-balunce and tonal yuality. 28 lbs.

Kit Mode! GD-10 . . ... . 9$969.95

of outdoor living with Heath equipment

PORTABLE 4-TRACK

STEREO TAPE RECORDER

Plays and records d-tragk sterev tape for
endless hours of delight! Can even be used
as a hi-fi center to amplify and control
tuners, record players, cte. Has “record,”
Uplay,” “fast-forward™ and rewind® 2
speeds (334 and 714 11°S); tone balance

1 and level controls: monitoring switch for
¥ cach channel to let you hear programs as
they are recorded; pause button tor editing;
- and 1wo “eye-tube” recording level indi-
cators, Speaker wings itre detachable. Cab-
et and tape mechanism are preassembled:
all ampliticrs and speakers included. 49 Ibs.
Kit Model AD-40 $179.95
NEW LOW COST STEREO
RECORD CHANGER KIT
Here's hine changer features at a budget
price . . . oversize 11° wrntable, “anti-
skhate” device, jam-proof mechanism and
plug-in cartridge head. 4 speeds with auto- .
matic shutoff. Asscmbles casily, guichly i
with no special tools. Complete with your a ¢
choice of three dilferemt, famous-name, -
diamond-styli stereo cartridges. 15 ths. é
Model AD-80C,
Sonotone 8T A4-SD carlridge .$37.95 ' o
Model AD-80A, GE VR-227 cartridge. 41.95 o -
Model AD-80B, Shure M8D cartridye. 42.95 -
R
- S
NOW ONLY
REVERBERATION SYSTEM BRINGS YOU
Add a thrilling new “cathedral” dimension to listening! '
Reverberation supplies the dimension of spaciousness to AI-I- 3
sound, as heard in concert halls. ete. where “echoes™ en- O
rich and reinforce the original sounds. The GD-61 adds
2 reverberation acoustically, not by clectronic mixing, thus 1.HEATHKIT
! it doesn’t disrupt vour present system and it may be placed for
amywhere for best listening etfect. Can be connected to do-it-yourself
! speaker terminals of hi-fi systems. radios, TV scis, ete. hobbyists.
{ " ’@ Control lcts you add just the right amount of reverbera-
> | e tion. The GD-61 consists of Hammond tvpe 1V reverbera- 2. HEATHKIT
i { = £ eat ton unit, amplifier with power supply and 8 spauker. Pres tactory-built,
L e =l assembled birch cabinets in mahogany or walnut finishes. ready to use,
Measures H114" H x 237 W x 11347 D. 30 Ibs.
- Kit Model GD-61M (mahogany) or 3.HEATHKIT
GD-61W (walnut) each. . — . $69.95 [earn-by-doing
Science Series
HEATH COMPANY / Benton Harbor, Michigan o o
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TWO AND SIX METER TRANSCEIVERS

The “ham on the go” will find the new Heathkit *Shawnce™ 6-meter and “Pawnee™ 2-meter

transceiver kits irresistible! Both of the handsome units offer complete AM and CW

facilities with: single knob tuning . . . tracked VFO and cxciter stages; 10 watt output;

built-in low pass filter; three-way power supply built-in for 117 VAC, 6 VDC or 12 VYDC

with separate DC and AC plugs and cables included; dual-purpose modulator . . . 10 watts

for high level plate modulation or 15 watts for PA operation: double conversion receiver i
. . crystal controlled first oscillator; tuning meter . . . auto-switched for received signal \

strength or relative power output; VFO or crystals . . . front pane! switch of VFO or four

crystals for novice, CAP, MARS or net operation; “spotting” switch; complete shielding

of power supply, final and receiver front end; ceramic microphone . . . push-to-talk with

coiled-cord. And many more outstanding features . . . write for information. 34 |bs.

Kit Models HW-10 (6 meter) and HW-20 (2 meter) eaCh................coiiiiuniinni s $199.95

look forward to the happy months ahead
of outdoor living with Heath equipment

6-TRANSISTOR PORTABLE RADIOS

These award-winning, smartly-styled portables are ready
to go anywhere! Both feature vernier tuning; 6-transistor
circuit; 4” x 6” speaker for big set tone: prealigned trans-
formers. 6 tlashlight cells furnish power. (less batterics).

Kit Model XR-2P (plastic) . . . 6 ibs. $29.95
Kit Modet XR-2L (sim. leather & plastic) ... 7 lbs.....34.985

“WALKIE-TALKIE™

CITIZEN'S BAND TRANSCEIVER

ideal companion for the outdoorsman . . . talk to friends
up to a nile away. No license required . . . anyone ¢an
use it . . . Features 4-transistor circuit, superregencrative
receiver, crystal controlled transmitter. Powered by single
long-life battery. Case included. 3 |bs. (less battery)

Kit Model GW-30 each. ... ..., $32.95
Assembled Model GW W-30 each. . 50.95

""WARRIOR'' GROUNDED-GRID
KILOWATT LINEAR

TRANSISTOR DEPTH SOUNDER
For summer boating fun and safety, the MI-10

Attention Amateurs! Compare it feature for
feature, the Warrior paces KW rigs at double
this low price! Completely self-contained, the
amplifier, HV, filament and bias supplies are
buiit-in. Drives with 50 to 75 watts. no matching
or swamping network required. Stable g-g circuit
with up to 70%, efficiency. Oil-filled capacitor
and S5-50 henry swinging choke. Bands: 80
through (0. Max. power input; SSB—1,000
watts PEP; CW—1,000 watts; AM—400 watts
(500 using controlled carrier mod.); RTTY —650
watts. Write for information.

Kit Model HA-10 . . 100 Ibs. .$229.95

is your best buy by far in a dependable depth
sounder . . . and you can buy it in kit form or
factory wired and tested, ready to use. Gives
rcliable depth indications to 100° or more over
“hard” bottoms; somewhat less over *‘soft™
bottoms. Rotating neon light gives clear indica-
tions on hooded dial face. Six long-life flashlight
batteries are used for power. Transducer may be
mounted through hull, or temporarily cutboard.
10 Ibs. (less batteries).
Kit Model MI-10_ .

e .$ 69.95
Assembled Model MIW-10_.

...107.95
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HEATHKIT BASIC RADIO COURSE

Here's a new 2-part series in basic radio for youngsters and
adults. “Basic Radio—Part 17 teaches radio theory in every-
day language. common analogies. and no difficult mathe-
maties. Experiments performed with radio parts supplied
result in a regenerative radio receiver. “Part H™ of the series
advances your hnowledge of radio theory and supplics addi-
tionat parts to extend your Part | receiver 1o a 2-band super-

heterodyne.
Model EK-2A ... “Part 1"  _Blbs............... $19.95
Model EK-2B . . . "'Part H"* . . . dlbs. ...
Available March 24 ... ... ... ... $19.95
Model AK.8...Cabinetfor Partil Recelver...4lbs. ...
Available March 24 $3.95

DELUXE CITIZENS BAND
TRANSCEIVER

Get the GW-10 for superior 2-way
communication: superheterodyne re-
ceiver with switch sclection of erystal
control of any one channel or con-
tinuous sernier tuning of all 23 chan-
nels: automatic “serics gate  noise
Hmiter™; adjustable squelch control;
press-to-talk mike with coil cord; il-
luminated  dial. Crystal controlled
transmitter has switch selection of 3
crystals (one furmished). Hardware
supplicd for under dash mounting.
Built-in power supply. 117 V. AC and
6or 12 V. DC maodels 11 1bs.

Kit Model GW-10. : .. $62.95
Assembled Model GWW-10 . 99,95

3-BAND RADIO

DIRECTION FINDER

Now, at big savings. a deluxe com-
pietely trunsistorized portabic RDF
in vour choice of kit or assembicd
madels. The DF-3 operates on marine
beacon. standard broade:ist und ship-
to-shore bands to offer you both port-
able radio entertainment and reliable
direction finding facilites, Featured
are: 9-transistor ¢ircuit: 6 tlashlight
battery power supply: preassembled
prealigned tuming scction; new sense
antenna for non-ambiguous bearings;
lighted disl and tuning mcter, 13 Ibs.
Kit Model DF-3 $ 99.95
Assembled Model DFW-3.. 169.95

HEATH COMPANY / Benton Harbor 10, Michigan | -
D S[ND MY F?EE CCPY OF ORDERING INSYRUCYIONS Fa L r bla In 30 Chat

YOUR COMPLETE CATALOG tsccrom 1o wnt < oraens snopea acony
7 L r Prig er

E Please send the following items: N-AMiE —
HEATERIT 1TEM [ mooruno T PRICE |

T T

ADDRESS

cITy TZONE  STATE

Order direct by mai) or see your Heathkit dealer.
Ship via[[] Parcel Post ] Express [ ] C.0.D.[[] Best Way
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Therry and

HE HUGE high school gymnasium

was dark and empty except for a spot-
lighted basketball goal down at one end
of the floor and the shadowy figures of
Carl and Jerry standing beneath it. Carl
was clad in his basketball uniform, but
Jerry was wearing his usual shapeless
sweater and fashionably beat-up cords.

“I must have been out of my cotton-
picking mind when I let you talk me into
this caper,” Carl muttered while Jerry
busied himself strapping a strange ap-
paratus to the broad back of his athletic
chum. Belts around Carl’s waist and
chest held a broomstick erect at his back
so that the handle rose a few inches
above his left shoulder. Fastened at the

top of the handle was a small aluminum
chassis box with dials, jacks, and switch-
es on the back of it. Two quarter-inch
aluminum tubes stuck out the top of the
box and went straight up, side by side
and some six inches apart, for a distance
of a couple of feet.

“You want to improve your free-

98

By
JOHN T. FRYE
WOEGV

Carl and Jerry

the Pirates

throwing, don’t you?” Jerry demanded,
as he threw a switch on the little box.
“Let’s go over and sit down for a few
minutes while those oscillators stabilize.”

“Yeah,” Carl agreed, seating himself
gingerly on the substitutes’ bench, ‘‘but
I keep wondering if the Globetrotters
started this way. Tell me again about
this thing riding my back.”

“The little box contains the tone-gen-
erating sections of two separate there-
mins,” Jerry replied, stretching out en
his back and closing his eyes. “You
know what a theremin is and how it
works, don’t you ?”’

“I know it’s a musical instrument
played by just waving the hands near a
couple of rods or plates. I think the
motion of one hand controls the pitch of
the tone produced, and the motion of the
other controls the volume. But I've only
a very foggy notion of how this is done.”

“All right, let’s think about the tone-
generating portion first,” Jerry suggest-
ed. “It consists of a couple of oscillators
operating around 150 kc. In this case
the oscillators are transistorized, be-
cause I copied them from a construction
article on a transistorized theremin that
appeared in the January, 1961, issue of
Electronics World.

“The outputs of both oscillators are
fed to a diode mixer that combines them
and produces an audio signal with a pitch
equal to any difference in frequency be-
tween the oscillators. One oscillator
stays on the same frequency all the
time. The other has a sense antenna,
usually a metal rod or tube, connected
to its frequency-determining circuit so
that any capacity between this antenna
and an object brought near it, like a

POPULAR ELECTRONICS
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Y

COMPLETELY NEW
DIFFERENT!
EXCITING!

Men-Women

17-55

NO ADVANCED
EDUCATION NEEDED!

To help you EARN GOOD MONEY later
in industry, DeVry's modern training

provides a thorough grounding in ba-
sics . then develops your skill.
Thus, theré

is no need for advanced
education or previous technical ex-
perience at the start. Whether you
train in your spare time at home or
in our well-equipped Chicago or To-
rohto Laboratories, DeVry helps you
become a well-trained technician,
ready for a real careey/ in Electronics.

NEW! ALL NEW!

Shown below is the valuable new
combination oscilloscope and volt-
meter which DeVry Tech men build
during the new “space” training pro-
gram. But that's not all! New movies,
new subjects, new texts, new experi-
mental projects — all prepare you
thoroughly in this latest and greatest
DeVry Tech training program.

; : Pe
|
= “ ‘.
& ®
e o ®
&, -
N
EFFECTIVE

EMPLOYMENT SERVICE

When your training is completed our
Employment Service helps you get
started in Electronics. Yes, you get
the same effective nationwide em-
ployment aid that has helped so many
men in the past toward good johs or
a husiness of their own.

DRAFT AGE?
If you are subject to military service,
mark the coupon. We have valuahle
information for you.

MAIL TODAY!

2 FREE
BOOKLETS

GIVE YOU FULL FACTS ON

HOW YOU MAY GET STARTED!

r

|
I
|
|
|
|
|
|
I
I

Prepare Now for a REAL Job in

SPACE and
MISSILE
Electronics

from RADIO to ROCKETRY

NO PREVIOUS

ELECTRONICS
EXPERIENCE ™
NEEDED! /‘?//

Here is an opportunity
you won’t want to pass
up! Now a wider range
of Electronic opportunities lies ahead for the trained techni-
cian—from starting your own Radio-TV service shop to work-
ing with rockets and missiles . . . from industrial electronics
to space electronics. And make no mistake about it, this is
one of the largest and finest opportunity fields of our time.
Here, trained technicians are in demand, to
build, install, service and maintain all sorts of
equipment used in Communications, Radar,
Broadcasting, Automation, Industrial Electronics
. and the exciting developments in Space and
Missile Electronics. Now DeVry makes it possible
for you to prepare for just such opportunities.
Check the fields that interest you on the coupon
below, and mail TODAY. You’'ll get honest-to-
goodness FACTS about your chances of prepar-
ing for a better career in Electronics.

DeVry Techmcal Institute

Please give me your two free booklets, ‘“Pocket Guide to Real Earnings” and
“Electronics in Space Travel!”; also include details on how to prepare for a
career in Electronics. | am interested in the following opportunities (check
one or more):

[ Space & Missile Electronics [ Television and Radio [] Microwaves
[ Radar [J Automation Electronics {1 Communications
[ Computers (] Broadcasting O Industrial Electronics
[ Special “Short Courses”

4141 Belmont Ave., Chicago 41, lil.,

mn ot

Rea\
Far.aings

L | Name__ ) Age.
' Y 5& Please Print
4
‘ Address Apt.
romes 1
;:\:‘c‘E TRAVEL IV Zone State

Check here if you face military service. Camadian residents: Write DeVry

Tech of Camada, Ltd., 970 Lawrence Avemue West, Toronto 19, Ontario.

l/vvvvv.americanrarliohisrorv.com


www.americanradiohistory.com

wZA Electronics
11132 Training

FROM BASICS TO OUTER SPACE ROCKETRY!

Not only the basic applications of electronics like Radio and TV,
but also the satellites, space ships, guided missiles, all depend on
Electronics Technicians who install, adjust, maintain and repair
the equipment needed. What other job can be so exciting, prof‘t-

able and promising? Yet many men, 17-55, can now train in the .

DeVry way at home for such jobs—without previous technical ex-
perience or advanced education.

DeVRY TECH PRESIDENT VISITS
MISSILE FACILITIES! f'

= A
Mr. T. J. Lafeber, DeVry’'s President, is "'" J
shown here at m|55||e test stand. Durlng an
inspection tour, he was deeply |mpressed
with the role that is being played in na-
tional defense by electronic technicians.

O\

//,,,,,
///’° 4 /"‘ GRADUATES ARE DOING!

WHAT SOME DeVRY TECH

THE COUNT DOWN! Here is a con-
tral panel for missile tests. Missile
check-out and adjustment are
largely the work of the Electronics
Technician.

SEND FOR 2 FREE BOOKLETS!

No
Postage Stamp

Postage
Will be Paid

by
Addressee

Edward Hahn, lllinois, was a
laborer. Now he is an Elec-
tronic Project Engineer with
the Martin Company, a large
producer of missiles.

Dale L. Gawthorpe, lllinois,
left a clerk’s job to take the
DeVry program. He is now
enjoying his work with auto-
matic pilot equipment at
Sperry Phoenix Company.

Charles Morishita, Oregon,
worked as a farmer before
taking DeVry's training. Now
he builds .and tests equip-
ment at Lockheed's Space
and Missile Division,

George D. Crouch, California,
was a retail store clerk. He
took the DeVry training pro-
gram and today he is doing
very well with his own busi-
ness in the servicing field.

Necassary
1 Mailed in the
United States

BUSINESS REPLY MAIL

First Class Permit No. 4148, Chicago, IlI.

DeVry Tech

4141 Belmont Avenue

Chicago 41,

Illinois

www americanradiohistorvy com

A RARE VIEW! This |n5|de view of a
ballistic missile is seldom seen by a
civilian. It's a sight that greatly im-
pressed J°,

Lafeber.

THE HEARY OF THE MISSILE! Missile
wiring soon becomes clear to a DeVry
Tech man because he learns basic cir-
cuits by use of the ‘“Electro-Lab,” a
training device that helps speed up
learning.

b -
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human hand, adds capacitance to the
circuit and lowers the frequency of the
oscillator. The amount of capacitance
depends on how near the hand is held
to the sense antenna—the closer the
hand, the greater the capacitance.

“This, of course, changes the differ-
ence-frequency between the two oscil-
lators and so changes the pitch of the
tone produced by the instrument. Since
the actual amount of hand-capacity is
quite small, a circuit is used with the
sense antenna that effectively amplifies
this hand-capacity. When the variable
oscillator is tuned to zero-beat the fixed
oscillator with the hand away from the
sense antenna, moving the hand toward
the antenna from about a foot and a
half away will cause the audio tone to
go up several octaves from a very low
pitch.”

“I'm with you so far,” said Carl, “but
how does moving the other hand change
the volume?”

“The volume control circuit uses an-
other low-frequency oscillator,” con-
tinued Jerry. “A resistor connects the
tank circuit of this oscillator to a series-
tuned circuit resonated near the oscil-
lator frequency. The resistor and the
tuned circuit form an r.f. voltage divider
across the oscillator tank. A diode recti-
fies any r.f. voltage appearing at the
junction point, and the d.c. thus pro-
duced is applied as bias to a transistor
amplifying the signal delivered by the
tone-generating portion. When do you
think the least r.f. voltage will appear
at the junction of the resistor and tuned
circuit ?”

“When the circuit is tuned to the reso-
nant frequency of the oscillator,” Carl
answered promptly. “A series-tuned cir-
cuit has a very low impedance at its reso-
nant frequency, but this impedance goes
up rapidly as the circuit is detuned either
way.”

“Exactly right. The tuned circuit is
adjusted to resonance with the left hand
away from a metal plate that is connect-
ed to the tuned circuit. Under these
conditions, practically no bias voltage is
produced, and the amplifier works at full
output.

“As the hand is brought nearer the
plate,” Jerry went on, ‘“hand capacity
causes the resonant frequency of this
tuned circuit to go lower than the oscil-

April, 1961

lator frequency. The impedance of the
series-tuned circuit rises, as does the
amount of bias voltage developed. This
voltage reduces the output of the ampli-
fier. In fact, when the hand is about an
inch away from the volume control plate,
the amplifier is completely cut off.

“Now this volume-controlling action is
interesting, but it doesn’t concern ‘Ther-
ry’ here. He just has two tone-generat-
ing systems, each with its own antenna,
and without any volume control portions.
Let's see if he’s operating.”

ERRY plugged a pair of stereophonic

earphones into a jack at the rear of
the aluminum box and moved his hand
experimentally around the two antennas.
Satisfied, he handed the earphones to
Carl.

“I spent a lot of time making those
two tone generators perform exactly

alike,” Jerry said. “Notice that when I
move my hand away from the middle of
the two antennas along a line that keeps
it equally distant from both, the tones
heard in both ears stay exactly in step
for all positions of the hand. But when
I deviate from this line, even a little bit,
the tones are different. The tone coming
from the antenna nearest the hand is
higher in frequency. Now let’s see if
Therry really works.”

They moved to the foul circle, and
Carl started pushing up shots at the
basket. Jerry, wearing the earphones,

101
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SPACE AGE

ELECTRONICS

ung. Men. and. Women

An Electronics Career Means

N v 3\
“\0“\?’ sﬁc’““ 9&5??'0
Two famous names PHILCO and

SPARTAN bring vou the finest train-
ing on ultra-modern equipment.

Completion of this course qualifies you
for a First Class FCC radio operator’s
License with Radar Endorsement,

These are not ordinary radio or tele-

vision courses. They are training in

the higher skilled arts of modulars,

solid state devices, transistors, and

radar.

Jobs are waiting for qualified men and

women. Spartan offers Lifetime place-
ment scrvice.

Spartan School of Aeronautics
Municipol Airport e Tulsa, Okla.

WHICH CAREER INTERESTS YOU 3
[T1 Electronics
"] Jet Mechanic
Co-Pilot ‘Engineer
Commercial Pilot

L]
]
[} link Trainer
n
L]

]
.|

-

Instrument Mechanic
Airplane & Power
Plant Mechanic . -

PE.461

3

s, Director of Admissions
¢ Spartan School of Aeronautics
Municipal Airport e Tulsa, Okla.

L

Zone ... State.

We would be pleased to receive a letter
from you giving us your ideas and plans
concerning your future.

r;—————--g—‘--'-——————-—————--————-—-
T T T O NN

kept twisting the broomhandle until the
antennas were in a position where the
sound he heard when Carl made a basket
was a single-tone eeeoooop. This was
produced by the rapid movement of
Carl’s left hand going up at an angle
from the bottom center of the two an-
tennas and keeping equally distant from
them until the ball left his fingers.

At this point Jerry placed the ear-
phones on Carl’s head, and connected a
tape recorder to the output of one of
the theremin units. Then he fed balls
back to Carl while the latter continued
pushing them up at the rim of the bas-
ket. Maybe it was chance, maybe it was
that listening to the sound somehow un-
locked the foul-shooting block that Carl
had recently developed; but his percent-
age of goals went up sharply soon after
he put on the earphones. Finally he hit
eleven in a row, and then closed his eyes

tightly and lifted a twelfth straight
through the hoop guided only by the
sound in the earphones.

“T'll quit on that one,” Carl said with
a pleased grin as he began to unstrap
the device from his back; “but I believe
old Therry here helps. Anyway, let’s all
three of us do this some more every
night until the big game Friday.”

Jerry made an endless loop of tape
carrying the theremin sound of a perfect
shot, and each evening before Carl start-
ed practicing, Jerry would let this run a
few times over the gymnasium sound
system, to “prime the pump” as he put it.
Carl's percentage of good shots not only
continued at the same high level but
actually improved.

The theory was that Therry permitted
another sense to be brought to bear on
the acquiring of a skill. Carl's eyes
could follow critically the arc of the
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ball; from his muscles and joints came
a kinesthetic sensation of the wrong and
right movements; and now his ears could
hear the difference between hits and
misses.

RIDAY NIGHT the gym was filled to |

the rafters for the game with the
Pottsville Pirates. The Pirates and the
hometown Huckleberries had been tra-
ditional enemies for many years, and as
far as either town was concerned this
was the most important game of the
season.

Jerry, as usual, was working the sound
system; and he watched anxiously to see
if Carl would be in the starting line-up.
He breathed a sigh of relief as he saw
his chum preparing to jump center
against a rangy Pirate at least two

inches taller, but he couldn’t help think- ‘

ing Carl looked a little naked without
Therry strapped to his back.

The game was fought Dbitterly right
from the start. At the half, the Huckle-
berries led by three points; but in spite
of everything they could do, the Pirates
relentlessly overhauled them and forged
ahead by two full field goals at the end
of the third quarter. When the Huckle-
berries came running out on the floor
at the beginning of the last quarter,
Jerry could see that Carl’s jaw was set
in a grim line.

Carl and the other Huckleberries
played furiously, but the Pirates fought
back just as hard. The battle raged up
and down the floor as the seconds ticked
away on the time clock. The score was
50 to 49 in favor of the Pirates. Finally,
when the timekeeper was holding his
pistol aloft with his eyes glued to the
clock, Carl stole the ball from under the

Pirates’ goal and came charging down |

the floor. From far out, he leaped into
the air and fired a desperate long shot
at the basket as clawing Pirate hands
tore at his wrists and the final gun rang
in his ears.

The ball hit the backboard, fell down
to the rim of the basket, rolled tantaliz-
ingly around it, then fell outside. A
deep groan arose from the Huckleberry
rooting section. But the referee was
blasting away on his whistle and holding
up two fingers while he waved Carl to
the foul circle.

It was very quiet in the gymnasium as
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CITIZENS BAND SALE

Closing out our stock of CB kits. Nationally advertised at
$39.95 up. Complete with power supply, tubes. crystal.
cahinet, coils. ete., less mike. Kit sales final. Rush your
order today!!

110 Volt CB Transceiver Kits...........
12 Volt CB Transceiver Kits. ...CLOSEQUT PRICE $22.95
é Volt CB Tronsceiver Kits... .CLOSEQUT PRICE $22.95
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Return ad w/cheek or M.O. Include
C.0.D, orders 25% down. (Note:

[0 FAMOUS BRAND CERAMIC CBSMIKE (Reg.
shipped railway express or freight.)

.CLOSEQUT PRICE $19.95

$11.00) ALE PRICE
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Carl deliberately bounced the ball a cou-
ple of times before trying his first free
throw. Jerry could see that the muscles
in his shoulders were bunched with ten-
sion. When Carl attempted the shot, it
did not even come close; and a murmur
of disappointment ran over the crowd.

Up in the sound booth, Jerry made a
quick decision. He switched the tape
recorder into the p. a. system and started

the loop of tape on it moving past the
tape heads. “Eeeeoooop, eeeeoooop, eeee-
oooop!” was the sound that suddenly
burst from the speakers, and hundreds
of eyes turned to shoot indignant looks
at Jerry. But the latter, watching his
friend down on the floor, saw the tense-
ness go out of Carl.

Confidently Carl pushed the ball up
in one easy, effortless motion. The ball
swished through the hoop without touch-
ing it!

The ensuing overtime to break the tie
was really anticlimactic. Nothing could
stop the exuberant Huckleberries now,
and the final score was 58 to 52 in their
favor.

The fans swarmed around Carl and
literally carried him off the floor. But
as they surged past the sound booth,
Carl looked at Jerry and threw up a long
arm to make an appreciative, triumphant
gesture with a circled thumb and fore-
finger. Therry was being given the cred-
it for winning the game! 30
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Short-Wave Monitor Registration

If you haven’t registered for your Short-Wave Monitor Certificate and call
letters, fill out this form and mail it with ten cents in coin to: Monitor Reg-
istration, PopuLar ELECTRONICS, One Park Ave, New York 16, N. Y. In-
clude stwmnped, self-addressed envelope so we can mail your certificate at once.
If you live outside the United States, send two International Reply Coupons
or equivalent value postage stamps. Canadians may send fifteen cents in coin.

(Please Print)

Name
.............. e T R RS
Address City State
............ s @, s Al s e e e s b e e HaE aH Y =50 D000 4N . e o el = 6 B
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Receiver | - - .. r s e s e s gens e s . RN I T e e Y w1y e N e s b
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................. S T B LT L L O I
Principal SW Number of QSL
Bands Monitored Cards Recelved
1 s e 0D 15 BT ot el Ereep—— & BT ol Wl o Ty e rpeme) 4]y SR AB Rse Pene sy Gop

..................... P S R I I R R e R R R B SR BN U B
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Idio Set on 7-Day
10 you keep the set. BOOKS MAVE BRIGHT, VINYL CLOTH WASHABLE COVERS

(RN RSN FREE BOOK—FREE TRIAL COUPON!

E€ducational Book Publishing Division

COYNE ELECTRICAL SCHOOL !

1455 W. Congress Parkway. Dept. 41-PE. Chicago 7. 111, l

Yes! Send me COYNE'S T-Volume \m.m;( 'l'l actival TV- |
!

\\v ll send vou H\|~. hu: hcck
Y

KA[)IO ELE: Cll(()\l(\ \kl for i RIAL ver
offer. Include **Patterns & Dipgrams™ bnok lm-

Nume ... o e ot A

plus schemutic diagr

f. b
whether

M cali o oo AdANESS e e e e e i

tench should have one.”’—| ralio sets Yours ¥l keop

should have one. ' ~-Melvin J [le 7 Volume' Set or not! Mail eoupon |
1asniuch, lowa. ¥ porvacyy

City oo B Zone.

£ducations! Book Publizhing Division Kk h(ye n vou wunt mt sent ¢
Mﬂe ELECTRICAL SCHOOL ) Rsig on €00 Tnd - cash Grders. |
1455 W. Congress Parkwoy  Dept. 41-PE Chicage 7, lllineis -_____._______—————,———J
April, 1961 105

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

Space Electronics
(Continued from page 66)

] \
@ SELL YOUR USED DX’er uses a modest beam of only 6-db
LD ev gain, however, he can work with ‘“effec-
EQUIPMENT Through tive” powers near 1 megawatt!

POPULAR ELECTRONICS' “Passive’” Satellites. Although there

is much to be said for the “active sat-
Classified Columns! ellite” which receives and transmits like
a miniature relay station, many scien-
tists are convinced that passive reflect-
ing satellites have a definite place in the
U. 8. space program. The National

The 400,000 pUI‘ChQS- Aeronautics and Space Administration
(NASA) has plans to orbit another

ers Of POPULAR ELEC- Echo-type balloon with about twice the

reflective power of Echo 1. This extra

gain will result from increased size and
TRONICS are GIWGYS reflectivity of the Mylar-aluminum foil
surface.
intereste d in goo d Another line of thought concerning the
Echo-type balloon is that such passive
communication satellites should be any-

use d e q ul p ment or thing but spherical reflectors. The U. S.

Air Force has been studying unusual pas-

Componenfs. SO, if you sive satellite designs that would be “100

times” more efficient in reflecting power
o than Echo I. It is interesting to note
h ave somet h n g to that if the latter experiments prove suc-
cessful, FM and TV DX will become

Se“, |ef PE readers rather commonplace.
Space Facts. The Missile and Space
knOW GbOU" i'- fhrough Vehicle Department of the General Elec-
tric Company is currently distributing
efe a comprehensive booklet on space data.
our CIGSSIfled COIUmns. Entitled “Space Facts,” this 64-page

booklet is jam-packed with figures,

"' COS"S Ve‘ry Iil"‘le: iusf tables, and charts on the earth’s atmos-

phere (how much, how far into space,

60¢ a Word, inCIUding etc.), the physics of space flight (or-

name and address.

Minimum message: 10

words.

For Martin Lincoln

Iuad

One Park Avenue
New York 16, N. Y.

information
ite: ‘“In short, my plan is to develop the XM-7 rocket
Wr{ge: ourselves, launch it in 18 months, and claim Mars

| in the name of the Meredith Aircraft Corporation.”

;
|
:
further 5 POPULAR ELECTRONICS
]
I
[}
i
]
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bit decay, thrust, re-entry problems,
etc.), and bioastronautics (acceleration,
impact, etc.).

One section is devoted to space com-
munications, and shows the eight basic
means of earth-to-space vehicle or sat-
ellite-to-satellite radio links. Distant
range of one-way communication may be
calculated from a fold-out table bound
in the booklet.

Space Facts is really a handbook writ-
ten for technicians and engineers who
need basic information at their finger-
tips. Offered free (write Space Facts,
Missile & Vehicle Dept., General Electric
Co., 3189 Chestnut St., Philadelphia 4,
Pa., Att. Mr. J. Hoffman), it will un-
doubtedly be in short supply. First come
—first served.

Satellite Briefings. One of the many
disappointments due to the failure of
Pioneer VI (the projected lunar probe
that exploded 70 seconds after launch-
ing on December 15, 1960) was the fact
that a General Electric satellite track-
ing device had no chance to be tested.
An optical tracker using a special TV
camera tube attached to a high-power

Study Programs in...

APPLIED SCIENCE
AND ENGINEERING |

Associate in Applied Science degrees — 2 years
Electronics Communications Technology
Electrical Power Technology
Computer Technology
Air Conditioning Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees — 4 years
Electrical Engineering
-— Communications option
— Electrical power option
Mechanical Engineering
At MSOE, new classes begin quarterly.
ew  Pre-technology program, schol-
| \ arships, financial aid, and
\ Ma  placement service available.

pasO” A

MILWAUKEE SCHOOL OF ENGINEERING

1025 N. MILWAUKEE STREET + MILWAUKEE 1, WiS.

New! FREE “Your Career' booklet.
Send coupon today.

!
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telescope, this G. E. system is so sensi-
tive that it can take movies at night
using only starlight. Following Pioneer
VI to a lunar orbit would have been
roughly equal to spotting something the
diameter of a dime at a distance of
2500 miles!

The transmitters aboard TIROS II may
be inactive by the time this column is
in print—original plan for battery life
was about 4 months, and TIROS II was
launched on November 23, 1960. Both
wide and narrow-angle TV camera lenses
were present in the TIROS II, but the
wide-angle TV lens was defocused dur-
ing launching and only 86% (9524) of
the photos relaved to earth are proving
useful for weather analysis. Although
the narrow-angle TV transmitter per-
formed excellently, the photos are of
comparatively little value without the
orientation obtainable with the wide-
angle lens. TIROS II also used a simple
magnetic system to control the satellite
spin axis, enabling ground observers to
change the angle of the axis in space.
The system was developed by RCA in co-
operation with NASA. 30

e

MILWAUKEE SCHOOL OF ENGINEERING 1
Dept. PE-461, 1025 N. Milwaukee St., Milwaukee 1, Wis. :
Name. = = Age..cme 11
Address :
City State....... :
Course Interest. 1
(Please Print) 1
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300 offers the optimum in *“Class D" 2-way
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circuitry design, the OSBORNE 300 achieves
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the price you want . . ., with “OSBORNE
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BORNE communication headquarters every-
where,

The perfect companion . . . OSBORNE'S DUO-COM
100 walkie-talkie $99.50 ea. or the DUO-COM 100S
with squelch at $119.50 ea.

OSBORNE ELECTRONICS CORP. Dept. A8

13105 S. Crenshaw Blvd. @ [Iawthorne, Calif.
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Rek-O-Kut ® Tandberg*

Audio Tape ® Conrac
Noreico ¢ Magnecord*
Fairchild ® Gray
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On the Citizens Band
(Continued from page 93)

operating around the radar i.f.’’s could
possibly jam the radar receiver even
though the police rig is enclosed in a
metal case.

The Bux-Mont'ers, besides making use-
ful revelations like the above, have also
come up with what could be one of the
dandiest gimmicks ever to emerge from a
CB club. Ed Zitzer, 3W2603, Technical
Editor of the “3-W Scribbler,” is running
a crystal swap-shop. Here’s how it works.

Say a guy has a good crystal he doesn’t
use and would like to operate on a chan-
nel for which he has no crystal. He sends
his unwanted crystal to the Bux-Mont
club’s swap-shop with a description of
the unit it was made for, the channel
number on which he would like to oper-
ate, the name of the unit he uses, and a
50-cent handling and service charge (per
crystal). If the crystal he wants is not
immediately available, it is sent to him
as soon as it arrives at the shop from
another CB’er. For further info, write
Ed at 2721 Heather Lane, Glenside, Pa.

Another new transceiver is the R-400
which is available from Rutherford Elec-
tronics (8930 Lindblade St., Culver City,
Calif.). The R-400 boasts an automatic
noise limiter, adjustable squelch, and six

crystal-controlled transmit and receive
channels. A direct-reading dial indicates
the channel in use. Housed in an attrac-
tive black splash-proof case (see photo),
the rig can be powered by either 6 or 12
volts d.c., or 117 volts a.c.

We recently dropped in at the Quarter-
master Training Command, Fort Lee, Va.,
to say hello to a hearty group of on-Post
CB’ers who are organizing into a full-
fledged club under the leadership of Sgt.
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Chuck Santee, 3W1849. The main hang-
out for the merry band, about 25 strong,
is the Post TV Shop, where CB’ers
George Stamos (5W2339) and Cliff Ed-
wards (5W2346) can usually be found.
Just about any hour during the day, you
can listen to—or join in—over-the-coun-
ter rag-chews on subjects ranging from
“Bermuda Belle”” (the young lady taxi
dispatcher who is often heard on channel
11) to why a 12AZ7 is a better substitute
for a 12AVT than the 12AV7 itself.

We understand that many military
posts sport their own CB clubs, and
we've been thinking about the advan-
tages that would accrue if all these clubs
formed some sort of association. When a
military CB’er was transferred from one
post to another, for example, he would
have a ready-made group of buddies to
welcome him. And a newspaper put out
by such a group would be just fine for
keeping military CB’ers in contact with
former pals.

Use of 11 meters for racing is reported
by R. B. Veilleux of Kenmore, Wash.
Mr. Veilleux has two Heathkits, one in
his 136 class inboard hydroplane and one

in his auto. He says, “With this type of
communications, the person observing a
race from the car on shore can tell the
‘skipper’ of the hydroplane about various
conditions occurring in the race that are
not readily visible to him, such as who
has dropped out, what (or who) went
flying by, etc.”

Keep it under your hats but several FCC
folks have whispered (un-officially, of
course) that there is nothing illegal
about CB’ers using SSB (single side-
band) on 11 meters. For those unfamiliar
with the merits of SSB, a ‘“5-watt” SSB
station would be about 10 times more
efficient than a regularly modulated sta-
tion.

This is not to say that the FCC
wouldn’t start to shufle around Part 19
if CB’ers started up on SSB, although
there is just as good a chance that they
wouldn’t care. It is the private opinion of
many FCC people that 11 meters is the
“noise band” (as they call it) and CB’ers
should be able to get away with prac-
tically any kind of carryings-on as long
as they don’t interfere with regular
“commercial”’ stations. —fo-

‘“More than Citizens’ Radio”...

a complete, fully engineered "industrial-type' transceiver!

$

95

Anyone can operate—license
issued by the FCC on request

from

® Complete 23 chonnel Citizens' Band coverage—choose 1 of any 5 channels by the
flip of a switch.

® Maoximum legal pawer—excellent range —meets all FCC requirements.

® Excellent receiver sensitivity and selectivity —fuli fidelity voice reproduction.

“"More than just 2-way Citizens' Radio equipment”’ —the Viking "Messenger” will deliver
the finest performonce of any equipment availoble in the field. Designed throughout for 10
watt power level—limited to 5 watts for Citizens' Radio. Easy to install anywhere in your
home, business location, car, truck or boot . . . offers many unique features found only on
more expensive communications systems. Built-in Squelch, Automatic Volume Control, and
Automatic Noise Limiter. Compact, modern styling—only 5% high, 7" wide, ond 11 %"
deep. Complete with tubes, push-to-talk microphone, and crystals for one channel.

@*

FREE rﬁﬁli F. JOHNSON COMPANY

Color Brochure 2410 Tenth Ave. 5. W. + Waseca, Minnesota

= o Please rush me your full colar brochure describ.
X 5;\, . Q ‘\

Available from authorized Johnson Electronic or Marine Distributors. Instaliotion
and service coast-to-coost at all General Electric Communications Service Stotions.

ing the Viking "Messenger”’ Citizens’ Transceiver.

E==t m-,ﬂ‘. NAME. 3 S
Boat-to-boat or Your own Canstruction or e \ ADDRESS.
*:' ship-to-shore personal or “off-the-road” »
i commuomcation family use eguiptnent WRITE TODAY cIry. - STATE
e — & TR T T . e -
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83 YX 929. Stereo Tape Record-Play Preamp Kit. $79.95 (less case)

One of the many great Knight-Kit stereo component kits. Professional
quality; superb performance witn virtually any 3-head tape transport;
separate dual-channel recording and playback preamps; permits tape
monitoring, sound-on-sound and echo effects. Packed with quality
features for every possible stereo and menophonic function..,

83 YX 928. FM-AM Hi-Fi Tuner Kit. $49.95

Typical Knight-Kit hi-fi value—incomparabie at the price.
With AFC, tuned RF stage on FM, multiplex jack.

these and 59

lkenight

A PRODUCT

-
Straight FM tuner kit also available at $38.95. For deluxe a pleasure to bUIId anw

Stereo FM-AM and FM tuner kits, see the Allied catalog...

g i

83 YX 927. 20-Watt Stereo Hi-Fi Amplifier Kit. $39.95
Biggest bargain in quality Stereo hi-fi. Has special clutch-type
dual-cosecentric level control; simplified control facilities; DC preamp
filaments. Similarly styled 32-Watt Sterep Amplifier Kit with
full frequency center channel available at a low, low $59.95...

The most satisfying do-it-yourself
experience awaits you when you build a
Knight-Kit! You'll marvel at the sheer ease
of assembly, absolutely assured by
exclusive "show-how' manuals, wall-sized
picture diagrams, step-by-step
do-and-check instructions, pre-cut wire,
“visi-packed" parts and an engineering
perfection that eliminates guesswork.
You'll get perfect results. You'll enjoy with
pride a true custom-built electronic
product, professionally engineered and
styled—the best you can own. And to top
off your pleasure, you’ll save substantially
at the unbeatable Knight-Kit price...

83 YU 934. Deluxe 70-Watt Stereo Hi-Fi Amplifier Kit. $119.95

Super-power to drive any of
today’s speakers, a do-it-your-
self stereo masterpiece, featur-
ing: special *blend"” control;

full-range center channel; tape-

source monitor; dual phasing
switches; Stereo paralleling
switch. For deluxe 40-watt
Stereo amplifier at only $76.95,
and 60-watt Stereo amplifier,
see the Allied catalog...
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83 YX T12-2. Superhet
Citizen's Band
Transceiver Kit.
$79.95

other money-saving

Kils

OF ALLIED RADIO

and you own the best

money back guarantee
Every Knight-Kit is unconditionally
guaranteed to meet our published

-

specifications for performance or
your purchase price is refunded in ‘Aulfn
fuil.

wverything in”

only $2 down
It's easy to buy any Knight-Kit: |
only $2down on orders up to $50;
$5 down up to $200; $10 down
over$200—up to 24 months topay.

Feataeq

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOG

Send coupon today for the 1961 Aillied electronics
catalog (the world's biggest), featuring the com-
plete Knight-Kit line. See the best in electronic
kits—save on everything in Electronics. Send for
your FREE copy now!

=

DNAORND D\ Sreemponns

also available

sold exclusively by in Canada

ALLIED RADIO

pioneer in electronic kit development

our 40th year |
—_—
AR B ThE——— J

|electroni _ o manyi
1961 instrument kits including

=

— R

___..—aév-"".
Dual-conversion for highest

sensitivity and selectivity; crystal-controlled operation on any
2 channels, plus manual tuning. Another Knight-Kit
Citizen's Band Transceiver is available at an amazing low
$39.95—see the Allied catalog for full details...

oyn 404 viam

saraLos soo
neae

§
]
£
g

£
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83 YX 258. 4-Band ‘‘Span Master''® Receiver Kit. $25.95
Fabulous performer for world-wide reception;

thrilling shortwave adventures, plus fine Broadcast;
band-switching, 540 KC to 30 MC; with cabinet.

For additional receiver kits, radio-intercom, clock-radio,
transistor radios, intercom systems, electronic labs

and other great hobbyist Knight-Kits, see

the Allied catalog...

83 Y 125. Electronic VT VM Kit, $25.75

High sensitivity general-
purpose VTVM; 11 meg
input resistance; bai-
anced-bridge circuit; 4%,"
meter. One of many fine

5" scopes, AC VTVM,
tube checkers, signal
tracer, audio generator,
sweep generator, and
others, described in de-
tailin the Allied catalog...

send coupon today!

T SR BT TN WS BN RO AR T BN 4N wma N s g

ALLIED RADIO, Dept. 204-D1
100 N. Western Ave., Chicago 80, Ill.

[J Send Free 1961 Aliied Catalog No. 200

Name.

PLEASE PHINT

Address

City. . Zone State
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NOW 30%.st

ON VANGUARD ELECTRONIC ASSEMBLIES

Available at your dealer or order direct.
All items are new. tested, guaranteed. and complete with tubes,
transistors, and ecrystals. hut less power subplies and cahinets.
All transmitters meet FCC requirements.

O TRANSMITTER. Code =233275, 5 watt. 27 me crystal con-
trolled, eitizens bund. rveg. $14.99 ew. now only $10.49 ea.
{1 TRANSMITTER. Code 253503, 5 wart. 50 to 54 me., ervstal

controlled, wmareur hand. reg. $14.90 ea. now only $10.49 ea.
{0 TRANSMITTER. Code #925:27, 100 milliwatt, 27 me.. crvs-
tal controlled, citizens humi. combletelv transistorized. Shirt
pocket size. reg. 1899 ea. now only $13.29 ea
O RECEIVER. Code =715271. trequency runxe 27 to 20 me citi

zens hanil and 10_mieter matenr band. Sensitivity better
than 4 microvolts. Dattery operared. reg. §9.99 ex. now only
$7.00 ca.

. {0 RECEIVER Code =871327. similar 1o ahove but Docket size
and completely fransistorized. Operates on 4 ben licht cells,
reg, R16.99 ea. now only $11.89 ea.

[0 CONVERTER. Code *260270. crysial contfrolled. adapts any
broadeast radio to 27 me eitizens hand. Tunes all 22 chan-
nels, reg. £14.99 ea. now only $

00 CONVERTER. Code =926027, \uml.n to ahove except nses 3
high frequency transisiors. (menms on 6 or 12 volts. reg.
$24.99 ea. now onix $17.49 ea.

{J NOISE SILENCER. Code #113300. ror superhet radio re-
cetvers. .\ superior eiteuir nsing 2 dual tubes which provides
the most effective noise clipping and adiustahle saueleh with-
nn(r) audio distortion or loss of gain. reg. $14.99 ea. now only

10.49 ea.

1 SIGNAL BOOSTER. Code =230270, inipraves rvecebtion of
any subcrhet eitizens radio 1 er Ty greatlv increasing
sensitivity and imate reiection ratio with a2 high gain pentode
amplifier. veg. $10.99 i, now only $7.69 ea.

O I.F. AMPLIFIER AND DETECTOR. (‘ode #025455, a two
stare submininture 453 K.C.LEF. amblifier utilizing 3 trans-
formers, 2 high frequeney transistors. plus 1 diode. Very se-
legtive (2.3 K.€\), high gain and AVC. rez. $16.99 ea. now
only $11.89 ca.

ORDER NOW while all |tems are in stock.
t if you y order.
See your dealer or mail your order to our factory below.

VANGUARD ELECTRONIC LABS, Dept. E-4

190-48 99 Ave., Hollis 23, N. Y.

CITIZEN BAND

CLASS “D”
TEXAS

e CRYSTALS

—=) 3rd Overton Mermehcally Sealed
-005°% tolerance—me t c requires

l l ments, :/2" pin sDacmg— 050 pln diam-
eh’\r (. plnS avail-

(add 5c¢ per crys-

tal for =~ postage ALL22 FREQUENCIES

and handling) N STOCK!

The following Class “D“ Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155,
27.165, 27.175, 27.185, 27.205, 27.215, 27.225.

Matched cn:ml sel: for Glube, Gonset, Citi-Fone -mu Hallicrafters
Units . . . 55 per set. Specify equipment make

RADIO CONTROL CRYSTALS

in HC6/U HOLDERS—SIX FREQUENCIES
In stock for immediate telivery {(frequencies listed in mega-
cveles): tolerance .Q050. Lo” pin spacing, 050 pin diameter.
(093 pins available. add 15¢ pel crystal.)  Specify frequency.

26.995, 27.045, 27.095, 27.145,
27195, 27255 ... ... 0o eeena, $295

AcH
(add Sc per crystal for postage and handllng)

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

See big red display fie doesn’ t sloek them. send us
nis nmume and order (lnch flom facto

EACH

$295

Send fol' FREE CRYSTAL CATALOG 860
WITH OSCILLATOR CIRCUITS

Now! Engineering samples and small quantities for
prototypes now made either at Chicago or at Ft.
Myers plant. 24 hour service!

CHICAGO PHONE Gladstone 3-3555

All orders Shipped 1sf Class Mail. Rush order to:

TEXAS CRYSTALS

Dept. P-41, 1000 Crystal Drive, Fort Myers, Fla.
For fastest possible service, Phone WE 6-2100

Short-Wave Report
(Continued from page 92)

The following is a resume of current re-
ports. All times shown are Eastern Standard
and the 24-hour system is used. At time of
compilation all reports are as accurate as
possible, but stations may change frequency
and/or schedule with little or no advance
notice. Please send your reports to P. O, Box
254, Haddonfield, N. J, in time to reach vour
Short-Wave Editor by the cighth of ecach
month.

Austria—R. Austria« has been testing for
several weeks from Moosbrunn with 50-kw.
xmtrs as follows: on 6155 ke. at 0000-0400 and
1400-1600; on 7200 kec. at 0800-1030; on 7245 kc.
at 0400-0600 and 1030-1400; and on 9770 kc. at
0600-0800. See the table on this page for
a complete list of R. Awustria (Osterreich-
ischer Rundfunk) stations. Reports should go
to P.O. Box 700, Vienna 50, Austria.
(WPE2DLT, WPE4BAX, WPE54@G, AS, RW)

Azores—CSA97, Ponta Delgada, has been
noted on 4875 kc. at 1715-1730 with pop music
and Portuguese ID. (WPE3AK)

Brazil—A registered letter from the Bauru
Radio Clube, S.A., informs us that Giacomo
Perolo, one of our POP’tronics monitors, has
been appointed as Shortwave Department
Manager for ZYR31, 3275 kc., 1000 watts. The
station is anxious to receive reports, espe-
cially from the U.S, and all reports will be
verified if found to be correct. Veries will be
mailed by surface mail unless you specify
airmail and enclose an International Reply

SCHEDULE OF

OSTERREICHISCHER RUNDFUNK
Station Location Ke. Kw. Time :

OE120 Innsbruck/ 6000 4 2330-1900

! Aldrans

: OE121 Kronstorf 6155 4 0800-1400

1800-2100

Moosbrunn 50 0000-0400

1:100-1600

Moosbrunn 1 0400-0800

OE131 Kronstorf 7200 4 0000-0400

Moosbrunn 1 0400-0800

Moosbrunn 50 0800-1030

OE133 Kronstorf 7245 4 0600-0800

Moosbrunn 50 0400-0600

1030-1400

Moosbrunn 1 1:400-1500

OE141 Kronstorf 9540 4 2100-2300

Moosbirunn 1 1900-2100

OE142 Moosbrunn 9610 1 0100-0400

OE147 Kronstorf 9770 4 0400-0600

Moosbrunn 50 0600-0800

OE152 Kronstorf 11785 4 1500-1800

Moosbrunn 1 1100-1500

1800-1900

OE154 Kronstorf 11935 4 2300-0000

Moosbrunn 1 2100-2300

OKE171 Mooshrunn 17755 1 0800-1300

OE172 Moosbrunn 17765 1 0900-1100

OE180 Mooshrunn 21540 1 0500-0700

OE190 Fleckendorf 25615 20 0200-0400

OE191 Moosbrunn 25945 1 0600-0700
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Coupon. Reports should be addressed as
follows: Bauru Radio Clube, Shortwave De-
partment, attention of Mr. Giacomo Perolo,
Caixa Postal 446, Bauru (Est. de Sao Paulo),
Brazil.

Canada—Due to a cut in appropriations in
the International Service, R. Canada has sus-
pended xmsns to Sweden (1400-1415), Norway
(1415-1430), Denmark (1430-1445), Netherlands
(1445-1500), and Italy (1600-1615) on 17,820
and 15,320 kc. In place of these xmsns, R.
Canada has begun Eng, and French programs
to Africa which are repeats of xmsns beamed
earlier to eastern Europe and other areas.
Left unchanged are the daily broadcasts to
Australia. New Zealand. the Caribbean, and
eastern Europe in Eng., French, Russian,
German, Slovak, Czech, Hungarian, Ukrain-
ian, and Polish. (WPEIAW, BL)

Congo--The Overseas Service of the Na-
tional B/C Network of the Republic of the
Congo, Leopoldville, is now operating regu-
larly on 11,755 kc. to the U. S, and Canada at
1700-1900 daily. The broadcasts consist mainly
of folklore, modern music of the Congo, and
newscasts in Spanish, Eng.,, and French.
(WPE4BUJ, WPE6BID., WPESBZL,
WPE9AZI, and 112 other reporters!)

Dominican Republic—R. Caribe, Ciudad Tru-
jillo, is now on 3320 kec. in addition to 6210,
9486, and 15,064 kc. It has been noted at 1830-
1900 with L.A. music. (WPESAK)

fcuador— HCJIB, Quito, operates at 0000-
0130 in Russian, German, and Spanish, and
to the 8. Pacific, British Isles, and Europe at

0130-0500 in Eng. and at 0500-0600 in Russian
on 15,115, 11,915, 9745, and 6050 kc.; to Europe
at 1400-1830 in Eng., French, German, Swe-
dish, Spanish, and Russian on 17,890 and
15,115 ke.; to the Americas at 0900-1200 in
Eng., German, and Russian on 17,890 and
15,115 ke. and at 2100-0000 in Eng. on 15,115,
11,915, and 9745 ke. (WPE2DTO, WPEBNW,
WPE,;CAE, WPE;CGX. VVPESCCF
WPEOBCA, VESPEIEX. GD, RK. wM)

England— —The BBC beams its General Over-
seas Service to the U. S. at 1515-1715 on 11,860
ke., 1515-2100 on 9510 kc., and 1700-2100 on
6110 kc. Other Eng. xmsns are noted on
12,095 kc. at 1300-1400 (news at 1300) and on
9510 kec. (to Pacific arcas) at 0200-0345 (news
at 0200). (WPE2DXB, WPEJIP. WPEQAE,
WPEOAWX)

Ethiopia—Addis Ababa is heard daily on
7220 ke. with Eng. at 1700-1730 and native
language at 0100. (WPE3SNF)

Formosa—The Voice of Free China, Taipei,
operates in Eng. at 2030-2100 on 17,785, 15,225,
7255, and 6095 kc., at 0500-0550 on 17.785, 11,920,
and 6095 kc., and at 0730-0825 (“The Little
Dragon Show') on 15,225, 11,920, 9660, 7130,
and 6095 kc. (WPESMS)

Gabon—R. Gabon. Libreville, verified by
card and sent the following new schedule:
0615-0730 and 1230-1600 Monday through Fri-
day, 0615-0800 and 1230-1700 Saturdays, 0200-
0800 and 1230-1600 Sundays, on 4777 kc.; and
0615-0730 daily (Saturdays to 0800, Sundays
at 0200-0800) on 7270 kc. All xmsns are in
French. (WPEIBY, WPE1KOQO)

Save TIME and DOLLARS with

*'"IIIIQTIMIT sy CONTACT

Po

longer range systems.
case ¢ All Transistorized.

TALK and LISTEN to persons “on the job"..
New 2-way radio actually fits into your pocket. Exclusive, rechargeable battery
lasts year or more. Range —

THE FINEST 2-WAY RADIO

o Actual size—1%" x 2% x 6%"

FOR LONGER RANGE

.at home...at play.

¥ to 1 mile. No license required.

GLOBE ELECTRONICS

Hnonrne

AVAILABLE TODAY

Idea! for office, factory, stores, surveying, construction, sports, recreation, home. Finest quality
available. Makes handy paging system. Use with Globe Electronics CB-100A or CB-200 for
* Weight 13 0z. * High impact cycolac

$125.00 each

CLIP AND MAIL COUPON TODAY

COMMUNICATION T T T T T T T T AR i
=iz | GLOBE ELECTRONICS |
A Division of Textron Electronics. Inc
CITIZENS p
NS sTer | 2230 So. 34th St.. Council Blutis. fowa }
CB-100-A .
Comple (e channel 2-way station. Fixed I Please send me complete |vniorma(|on |
or mohile instattation. Easy to install, operate. | on the new Globe Electronics
Ra"Ee 5-15 miles $139.95 each | O Pocketphone (] €B-100A (] €3-200 PE-4 {
f— BROADCASTER NAME I
SUPERIOR QUALITY ‘j DELUXE CB-200 || 5 I
A rugged transceiver for ADDRESS
BETTER PERFORMANCE commercial use Transmits on 5 channels. I l
Receives on all 22. Adapts to selective calling CITY. STATE
OUTSTANDING DEPENDABILITY i T A e
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YOU CAN BUILD

NOW- YOUR OWN

DIGITAL NETWORKS !
USING DIGIBITS *

For the first time transistorized digital packages,
designed and manufactured by professional sup-
pliers to the computer industry, are available to

the serious experimenter,

WRITE TODAY FOR
BOOKLET DESCRIBING
OPERATION &
APPLICATION

ONLY $1.00

Create your own computer, counter, or special-
purpose network in your own home or lab using
Digibits * expandable all-purpose kits. Digibits
start at the low price of $8.95. Complete line of
accessories available. Guaranteed performance.
(Booklet gives complete instructions.)

WRITE FOR FREE PRICE LIST

_[EH_CERV. 255 Cotiece ave.

COLLEGE PARK, MD.
DEALERSHIPS AVAILABLE

AT LOWEST PRICES

|| NEW TUBES 14RP4-$16.95 14W/ZP4-$16.95 17BJP4-$19.95
17B2P4-$19.95 21CEP4-$22.95 21DEP4-$22.95
|‘ AEL ALUMINIZED: 24AEP4-$26.95 24AHP4-$26.95

i\ 10BP4 § 7.95 16WP4 $12.00 17TP4 $17.00 21EP4 $13.50
|

12LP4 8.50 |16PT4  9.95 19AP4 18.00‘21”’4 14.50
14B/CP4 9.95 /17AVP4 12.50 |20CP4 13.50 [21WP4 14.00
16DP4  12.00|17BP4  9.95 |20HP4 14.50 [21YP4 14.50
| 16EP4 12,75 /17CP4 17.00 [21AP4 22,10 |21ZP4 13.50
16GP4 14.50|17GP4 17.60 |21ALP4 15.75 |24CP4 23.50
| 16KP4  9.95/17HP4 12.50 |21AMP4 15.75 |24DP4 24.50
16LP4 10.95|17LP4 11.50 [21ATP4 15.75 [27EP4 39.95
| 16RP4  9.95[17aP4  9.95 |21AUP4 15.75 | 2TRP4  39.95

1 YEAR WARRANTY

Aluminized tubes $3.00 for 21”: $5.00 for 24” and 27"
additional. Prices include the return of an acceptable sim-
ilar tube under vacuum. These tubes are manufactured
from reprocessed used Rlass bulbs. All materials including
the electron gun are brand new.

ALL PRICES FOB CHICAGO, ILLINOIS. Deposit required.
when old tube is not returned. refundable at time of re-
turn. 25 9% deposit required on COD shipments. Old tubes
must be returned prepaid. Tubes shipped Rail Express. We
ship to the Continental U. S. and Canada. only.

WRITE FOR COMPLETE LIST

—PICTURE TUBEOUTLET—

2922 MILWAUKEE AVE., CNICAGO 18, ILLINOIS

Dickens 2-2048

I
|
M

Ghana—The Ghana B/C System, Accra, is
now operating a new 50-kw. xmtr on 9525 kc.
at 1245-1730. It was noted with Eng. news at
1600-1615. (WPEZ2ALE, WPE3SAK)

Haiti—VU, R. Lumiere, Cayes, has been
noted on a new channel, 2410 ke, at 1753 with
L.A. and French songs and a French ID at
1801. This station operates 65 hours weekly
in Creole and French, 30 minutes only in
Spanish. The power is 250 watts. (WPEIBY,
WPE3SNF)

India—An All-Indic Radio regional station
at Bhopal, 4820 kc., can sometimes be tuned
around 0735 with news in native language.
(WPE3SNF)

Ireland—A letter from Edward J. Roth,
Director-General, R. Eireann, Dublin, reads
in part: “At the present time there are no
plans for regularly scheduled broadcasts on
shortwave . . . into the northeast section of
the U.S. A. It is largely a question of the

S i

SHORT-WAVE ABBREVIATIONS

Anmt—Announcement
BBC--British Broadcasting

kc.—Kilocycles
kw.—Kilowatts
L.A—Latin America
N.A.—North America
R.—Radio
xmsn—Transmission
xmtr—Transmitter

p.
Hroadcasting
Eng.— English
ID—Identification
IS—Interval signal

s

Wt

e i

e o, i

lack of interest in shortwave radio in the
U. S. not justifying the tremendous expendi-
ture necessary for this type of service . . .”
(WPEICR)

Jordan—The Hashemite Jordan B/C Serv-
ice, Amman, was to have started a directional
broadcast to North and South America on a
rhombic antenna last December, Have any of
our readers heard this American broadcast
as yet? An Arabic session was noted on 7155
ke. at 2230-2330. Reports go to P. O. Box 909,
Amman, Jordan. (WPE8MS)

Katanga—R. Katanga, Elisabethville, 11,866
kc., is heavily reported at various times be-
tween 2300-0700 and 1100-1600 with classical
and semi-classical music, some pop tunes,
and anmts in French and native language.
An Eng. ID is given about every 30 minutes.
News in French is reported at 1500.
(WPE1KO, WPEITX, WPE2BUM,
WPER2DEY, WPE2DUQ, WPEJAVYV,
WPEFY, WPE6BPN, WPESACA,
WPESMM, WPESMS, WPESBDZ, WPEIDK,
WPEIMD, VE2PE60O, VE2PE7A, VESPE?D,
VE7PEZM, CB, HB, GF, ER, AWS)

Liberia—ELWA, Monrovia, is heard well on
11,825 ke, at 1955-22453 on Tuesdays to North
America. A North African xmsn is reported
on 15,085 kec. on Fridays at 1640-1715 in Eng.
and Portuguese. The 4770-kc. outlet has been
tuned at 0140-0214 with music, news, and
Eng. anmts; a similar program was heard
on ELBC, 3255 kc.,, with Eng. news at 0200.
(WPE1IKW, WPE2Z2DFB, WPE3SALX,
WPEJAVV, WPE,JCHQ, WPEG6BNN,
WPE6BOM, WPESDK)

Martinique—R. Martinique, Fort-de-France,
is heard at times between 1830 and 2107 on
2420 kc. with French news and music.
(WPE1KO, WPE2CRX)

Mavuretania—A station at Aioun el Atrouss

Always say you saw it in—POPULAR ELECTRONICS
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SHORT-WAVE CONTRIBUTORS

Stanley Schwartz (WPEIAAC), Bridgeport,
David Eastman (W[’EIAH) Ashton. R. 1.
Jerry Berg (WWPE1BAM ), W. Hartford. Conn.
Alan Roth (WPEIBY }, Bridgeport. Conn.
David Gerns (WPEICE)}, Concord, Mass.
Jim O Mara (WPEICR), S. Boston. Mass.
Edward Bowker (WPLEIKO), Keene, N. H.
Johnny Chanc (WP EIKNIY ), Winchester, Mass.
Bob Link (WPEITX), Providence, R
Richard Roll (W PE2ALE), Hamburg, N. Y.
Peter Rader (WPE2BUM), Gree m\uml Lake. N. ¥
Joseph Russo (WPE2CR \) Toms River, N. J.
Robert Previdi (WPLE2DEY ), New York, N. Y.
Michael Baumann (WPE2DEFB), Binghamton, N, Y.
Bart Lee (WPE2DLT), Bergenlield. N.
Ronnie Breiger (1V£1£2DT0), Englewoud. . I
Steven Weinberg (WP["DUQ) Brooklyn. N. 1.
Michael Russo (IWWPE2DYXB), White Plains. N. Y.
Ed Kowalski (IVPLE3AK), Philadelphia, Pa.
Vincent Pinto (WPE3ALY ), Philadelphia. Pa
George Cox (WIPEINF)., New Cuastle, Del.
Fred Colley (WPE44VV), W. Palm Beach, Fla.
Stanley Kaplan (WPEJBAN), Miami, Fla.
j:uncs Poore (WPE4BNW ), Byrdstown, Temn.
Charles Douglas (WPEJBUJ), Alma, Ga.
lxdl])h Colaianne, Jr. (WPE4CAL), Tampa. Fla.

V. Dunaway (I«I PEICGX), Mableton. Ga.

Conn.

R()v Lincoln (WPL4C1[Q) Morehead City, N. C.
Jim Maynard (IVPE4FV), Lexington, Ky
Wayne Andrews (IWPESADU), Russellv l”l Ark.

William Bing (WPE3AG), New Orleans, La.

Larry Nicholas (IWWPE6B/D). Sonoia, Calif.

Jerry Rudmann (WPE6BVY ), Covina, Lm

Jack Overcash (IWWPLE6BOM ), Fairiield. Calij.

Shaler Hanisci (IWPESBIPN ). Pasadena, Calil.

J. Art Russell (WPE6EZ), San Diego, Calif.

Rob Wintersteen (IVPE7CB). Sunnyside, \Wash.

Warren Studebaker. Jr. (WPESACA ). Cincinnati. Ghi

Ronald Luyster (WPESAGY ), Flushing. Ohiu

Ken Stewart (WPESBEL). N. Olmstead Ohio

Clayton Nenno, Jr. (WPFE8BZL), Tairport Harbor.
Qhio

Carl Denbow, Jr. (WPESCCF), Athens, Ohio

Joseph Bove (WPESCKIY ), Norwoud, Ohio

Dan Wilt (WPE&HE). Akmn Ohio

Lewis P. Johnson (W# l.S]lIM) Minerva, Ohio

A\ike Kander (W PESMS), Dayion, Ohio

Farl Kinmonth (WPEYAGB). Joliel. Tl

John Gunther (WPE9.1Z1), W. Allis. Wis.

Nicholas Manusos ([l’PI:QBD/) Lisle. Ti.

Chiris Pinn (WPEODRK ). lncl\poxt 1.

J. P Arendr (V£ E9DN), Aurora. 111

Robert Frey (W PE9OIP). Niles. 111

Donuld ('u'nun (H'PI;'OM[)). Granite City. 111

John Beaver. (WPEDAE), Pueblo. Colo.

Charles Rock ([L PE@AII'N ). Cambridze. Nebr.

Doug Carlson (W PE@BCA). Minneapolis. Minn.

Dick Schreiber (W PEOEH), Wheat Ridge. Colo.

James Howard (WPFE@EIV)}, Kansas City. Mo,

Robert Viau (VE2PE60). Sept lles. Quebec

Frank Winstan (VE2PE7A). Aontreal. Quebec

Mike Ligeza (VE3P/1EX), Scarboro. Ontario

Jim Westmacott (FESPEIEY ). Otuawa. Ontario

David Digweed 7VIE3PESS). St. Catharines, Ontario

K. J. Loker (VE3PE7D). Nuapanee. Ontario

Richard Laviolette (1 F7[’[‘7111) Ruhmond B.

Charles Blum (CB). Wantagh.

Heinz Bausback (//B). T\Tundelun l]l

Glenn Day (GD), Portland. Ore

Georze Finuezan (GF). Redwood City, Calif.

Ronald Killian (RK). Chatham. N. J.

Burton Lang (BL), Howick. Quebec

A/1C William Mest (IVM). APO. Seattle. Wash,

Edward Ryan (ER). N. Bellmore. N\.

Albert Spindler (4S), Tonawanda, N. V.

Allen W. Smith (AH’\) Toronto. Ontario

S/Set. R. C. Watts (RW), APO. New York, N. Y.

World Radie Handhook (WRII)

I I W . i

D

i

T i i

S

relays the main station of R. Mauretanie at
Saint Louis, operating on 5055 kec. with 250 ‘
watts at 0200-0300 (Sundays at 0230-0330), at
0715-0830, and at 1455-1845. (W RH)

Monaco— Trans-World Radio, Monte Carlo

operates on a limited schedule with a tempo-
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LEKTRON'S celebrating its
anniversary with a GIANT

BIRTHDAY SALE!

OFFERING NOT 1,
NOT 2, NOT 3, but

Nonta
@ OF OUR POPULAR POLY

PAKS combined in our
BIRTHDAY PAK*
GIVEN FREE with each $15 order

*0Our Birthday Pak will include 400 pcs. of ceramics, discs,
tubulars, resistors!
] 10 PANEL SWITCHES

1 2 PNP TRANSISTORS $1

Micros.  power. rotary  1ypes. {1 2 Power Transistors $1
Fxe. variety. \\Ollh ®10 51 m] 125 RESISTORS
J values, inel. 16 teo. car-

| 2 SUN BATTERIES bons! To 1 meg. 12, 1W. g9
For /100’3 of lite sensitive ckts. Worth $10
\)V] lsze Unmounted. $1 10 “POLY" BOXES Y
orth 34 Suap-tap covers; slzes to 4”7,
] Transistor Radio Basic o B LT\ radlofibabic st
It ransistor. sm{\\;'ﬁlmu $1 }5”1;0:%6“_5 & CHOKgssl
stic iode. cuse arth i
[] 3 HOBBY TRANSISTORS RY¥. osc. slug-tuned. I.F.
PNP s, F B ST 8 To 5]1 \Vondm(ul shop  asst. 51
CK-722 Warth %23

Worth $16.
] 40 Transistor Resistors
tn 3 megs. /5 watt

(‘ulm caded. Warlh 85,

{1 10 115V AC SWITCHES
Toggle tvpe. SI'ST, DPDT, etc.
A shop musi. 115V AC. 51

] 15 ROTARY SWITCHES
Asst. wangs. confacts: for pov § §
cirenil changing, Warth $17,
(W) 2000 OHM PHONE
W lell‘ cord .\l plug. riearing-
aid type. it ar .
\\mllll$ ith ear loob. g §
{] 65 RESISTOR SPECIAL
Cdl bons, precisions. i-Q.

V.\W.. carbo-tiims. to 51

. 1% too. Worth $10.
[] 70 MICA CONDENSERS
Tel: silvers too! .00025 (o g g
.01 to 600V, Worth 820,
£ 30 SILVER MICAS
1 & 5% asst. values. Fin- 51
est micas mide. Worth $8.
(] 60 Plurs & Receptacles
hel: power, audio, battery. $ 1
eLe. Worth $8.
E] 50 HI-Q CONDENSERS
L4 tmnade. Porev 3 1

IA\In badies.
2 NPN TRANSISTORS

Worth $3 ea. 100's of

uses.

[J 30 PRINTED CIRCUITS

Combination resisior

er counling et

submini. work.

Worth §15.

1 10 VOLUME CONTROLS
Asst. 10 1 meg. Some

with switeh. Worth $15.

{1 60 RADIO N’ TV KNOBS
Asst: colors. sizes. shapes; 51
some worth $I va.

] 10 Electrolytic C'nd’n’rs
Incl: ean & paper iypes. Duals
too! o l()()() mrd 10 134 V. 51
Worth J12.

O 100 Ceramrc Condensers

Inel:  dises too! Wide vartety
of tybes & values. Worth $1
510.
GERMANIUM DIOOES
2 sunilar  to $1

I;'l 15 AC-DC LINE COROS
conductor with malded muxf\

1 60 TERMINAL STRIPS

1 every

$1

1 te 10 tie points. Used
type of prof. Worth &

() 40 TUBE SOCKETS
4 to 12 prongs. some ceramic
& mica tilled. & mini tyvpes. 51
Worth =8,
7] 8 TRANSISTOR SOCKETS
Fit all 1vbes of transistors $1
Ind mini tubhes. too.

~} $25 SURPRISE PAK
Wide variety of usable ra- 51
idio TV-hohby pirts.
0O 1Y, LBS, HARDWARE
Nuts. hnlis, ete. Wide va- 51
. Handy shon asst.

Setx for i

corders.

[] 65 CONDENSER SPECIAL
Ini(l‘ discs, ceramics, moldeds,
micia. pa . oils, etc.

Worth $12 $1

CRYSTAL PHONE
Sensitive! 100°s trunsistor § 4
proj.. w/cord & plug.

(] 50 DISC CONOENSERS
L0001 to .0l 1o $
L \Vorlh 310,

70 Tubular Condensers
Papers, molileds, oils, ceramic!
©oal to 1 mf to 600V $1
\\mm 516

35 POWER RESISTORS
'S\l 5 to 50W lo 10.000
whms. Vitreous tybes too. g4
Warth $12.

[] 100 Half-Watt Resistors $1
] 70 One-Watt Resistors $1
140 Two-Watt Resistors $1
1 4 Output Transformers

50L6, ete. Open frame $1

tvpes, Worth $8.
170 Insulated Resistors
IRC. aAllen Bradley. Ya. LW,

100 ahins 1o 1 e, 5%
too. Worth %15, 51

] 50-pc. COBALT MAGNET
SET! for 100°s of magnetic hob-

rubber insulated short hies. For home & shon. too! 51
tengihs.
BUY 'EM
BY THE
POUNO
MONEY BACK GUARANTEE—100’s SOLD
00 1 POUND Precision Resisiors (Worth T PER
I POUND Dise Condensers (Worih POUND
i LOUND ¢ oramic Colensers (Waortt
I"OUND Dlses & Ceramles \Warth 3 . 10;
1 POUND Dises. Ceramirs, Peecislons ¢Warth mn\ Buy 43“"}5 &
'AVERAGE COUNT 400 TO 1000 PCS PER PAK Pick 5 ree

(S ) 245 EVERETT AVE.
(A)Hg CHELSEA 50, MASS.
MAIL Write for Free Catalog

HOW TO ORDER: Aviz. wt. per pak 1 Ib. Return ad with check or
M.O. including postage; oxcess returned. C.0.D. orders, 239 down:
raterll. net 30 days. Inclwle Pasial Zone in address.
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.."“LEADERS IN SPECIALIZED
RECEIVING EQUIPMENT”

MOBILE
FIXED

331B crystal con-
trolled. Requires no

CONVERTERS high voltage supply.
For transistor car

+ POLICE radios. Can be con-
. FIRE nected in moments

for emergency use.
« COMMERCIAL 2-54 MC

* CITIZEN’S
AND

Compiete $24.95
Obther models for 108-162 MC avail-

315A A practical converter for emer-
gency use with home or auto
sets. Easily instalied. Tupable
over 12 MC in 26-54 MC or
30 MC in 108-174 MC band.
COMPLETE $13.95

315AC Crystal controlled up
to 54 MC. COMPLETE $18.95
Crystal controlled up to 165

MC. COMPLETE $22.95
315AD Crystal controiled. For use with tran-
sistor car radios. 2-54 MC. COMPLETE $17.95
316A VARIABLE CONVERTER. Front panel
tuning permits rapid change between sep-
arated signals over 10 MC range in 26.54 MC
or 108-174 MC band. COMPLETE $19.95

CONVERTERS
ALL EQUIPPED
WITH SELF
CONTAINED
SWITCHING
AND LEADS
FOR RAPID
CHANGE - OVER

ORDER TODAY or

SEND FOR FREE F

CATALOG . . . con- 3268
taining compiete
information on a
full tine ofs
CONVERTERS AND
RECEIVERS FOR
EVERY APPLICATION

SUPER CON-
VERTER. Crystal cen-
trolled. For transistor
car radios. Ultra high
gain. Self contained
ANL. 2-54 MC.

Complete $44.95

20 GLENWODD

CINCINNATI 17,
OHIO

Say You Saw It
in

POPULAR ELECTRONICS

Experimenters ® Amateurs ® Hobbyists
Extracrdinary values await you in government surplus electronic
components.  Don't buy anything until you have our ‘'Bargain
Butletin''; mew material for mere dimes on the dollar. Remem-
ber, everything is brnnd new; here are typlcn values:

Fil xfmr, 115/60. 12.6/3.25, ¢l sec. poule G .
Choke, 12 hy/150 |nlls 190 ohms, 100 \ult test. Ibs. .39
CW filter, 600 ohm. 1 105 eye+/— 100 cye diwn 20 (Ib t ibs. 6.95
Electrolytic, 30 mfd/450 valts, Corneil-Dubilier . 2
5 1F, single slug tuncd. unlv 24 high. .
150 mils. Ficor.

mc
6 voit dynamaotor, GO0 volis
Antenna’relay, Advanee 1004A-3A. 13 vae. D!’D
Thord1rson line to volce coil TSGOS4B 10 v 8.
HV ’'scope xfmr, 115 v/60. 00 v /5 mils. pt)ltc(l 10 lbs. 1.95
Spraguc 2538-6 oil capacntor “3 mfd;) 1000 v 95¢

WRITE TODAY FOR FREE GOVERNMENT SURPLUS BARGAIN
BULLETIN

JOE PALMER

P.O. Box 6188 CCC,
Sacramento, California

a» SCIENCE
a» ENGINEERING

B.S. Degree—36 mos. ® B.E. degree—27 mos.
Accelerated year-round program. Aero., Chemical. Civil, Elec..
Mech., Metallurgical; Math., Chemistry, Physics. Modest rate.
Earn board. New classes start June, July, Sept.. Jan..
Catalog. 1 Fort Wayne 2

NDIANA TECHNICAL COLLEGE!|
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rary antenna on 9705 ke. at 0200-0300 daily
and at 0330-0700 Sundays. They are also re-
ported as being heard at 1630-1700 in English.
(WPEICE, WPE2CRX, WPESBEL)

New Guinea— VLTY, Port Moresby, a new
outlet on 9520 kc., was heard from 0045 to 0145.
At 0145, programing closed on 9520 kc. and
resumed on 6130 ke. (WPE6EZ, WPEOAE)

Nigeria—Western Nigeria Radiovision Serv-
ice, Ihadan, 6050 kc., was heard at 1514 with
many ads for American products. Reports
go to WNTV-WNBS, Television House, P. O.
Box 1460, Ibadan. The 3380-ke. outlet is ex-
pected to be in use shortly. (WPEIBM)

The Eastern Nigeria B/C Service, Enugu,
is heard with good signals on 4855 kc. at
0030-0100 with music; then BBC news at 0100.
(WPEQOEH)

Radio Nigeria, Lagos, 4990 kc., has been
tuned at 0008-0215 with Eng. religious serv-
ices, American pop music; BBC news is heard
at 0100. (WPE2DFB, WPEOEW)

Philippines—The P.I. B/C Secrvice, Manila,
has been heard on 3286 kc. at 0715. Dance
music followed the ID. (WPE1AAC,
WPEIBY)

Rhodesia—Federal B/C Service (African
Service), Lusaka, is good on 9577 kc. at 2345-

SCHEDULE OF UNITED ARAB
REPUBLIC (CAIRO)
Program Ke. Time Language
Arabic Main 9805 2300-1830 Arabic
Program
15475 2300-0200
0600-0800
0945-1830
Voice of 7050 & 2200-2320 Arabic
Arabs 11664 0400-0830
1130-1800
Sudan 7050 & 2330-0030 Arabic
11664 090:0-1120
North 9795 2045-2145 Arabic
America
South 9795 & 1900-1945 Portuguese
America 15475
1945-2030 Spanish
2045-2130 Arabic
Europe 11915 1400-1130 French
1130-1500 Arabic
1500-1600 German
1600-1630 Italian
1630-1730 English
Middle 12050 1015-1100 Kurdi
East. 1100-1145 Turkish
1200-1500 Persian
S. & S.E. 17920 0530-0630 Arabic
Asia 0630-0730 Indonesian
730-0800 Malawi
0800-0830 Benghali
0830-0900 English
0900-0930 Ordi
0930-1000 Bashtu
East 17690 1015-1030 Sudanese
Africa 1030-1130 Swahili
1130-1200 Ambheric
1245-1330 Somali
West 17690 1515-1630 Haussa
Africa 1630-1715 English
1715-1800 French
Dictation 7050 & 0100-0130 Arabic
News 11664 0130-0200 English
0830-0850 Arabic

Always say you saw it in—POPULAR ELECTRONICS
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AY PO

0105 in Eng. with pop music requests and
news on the hour. (WPE3SNF, WPEJAVV,
VE3SPE1EY)

St. Pierre and Miquelon Islands—If you have
not logged this country, you might listen for
the St. Pierre radiotelephone utility station
on 18,000 k¢ (approximately) during morning
hours and in the early afternoon. The IS is
a few notes on a piano. (WPE8SAGY)

Thailand-—A veri from the Thai National
B/C Station, HSK9, Bangkok, lists 50-kw.
xmtrs on 7140 and 11,910 kc. with the N.A.
beam at 2315-0015; Eng. news at 2325. Reports
g0 to The Overseas B/C Division, Public Re-
lations Department, Bangkok, Thailand.
(VE3PES5S)

Tunisia—E. Tunis has moved from 11,970 to
11,925 ke. and is now much stronger and in
the clear. This station can be heard around
1350 with a talk, and a clear ID in Arabic as
“Huna Tunis.” The schedule reads: 2330-0600
on 11,795 kc; 0600-1300 on 17,705 kc.; and 1400-
1615 and 1645-1800 on 11,925 kc. (WPEIBM,
WPESHEF)

United Arab Republic—All reports for Cairo
should be sent to the Monitoring Department,
United Arab Republic B/C Service, Cairo,
Egypt, U AR. See table on page 116 for the
comiplete Cairo schedule. (WPE55ADU)

Vatican City—The Vatican Radio carries
Eng. to India, Pakistan, and Ceylon on Mon-
day, Wedesday, and Saturday at 1100-1115 on
17,840 and 21,515 kec. Sunday Mass in Latin is
broadcast at 0330-0500 on 11,740, 9645, and 7250

10 _SET

Sends- -rece, our vuice 12 10 mnes as shown

o
antenna—depending on  location~more
R it

g ay
alance of 824.95 COD
fnr _postpaid insured de-
1 fr. ahle onlv from
WESTERN RADIO Dept HPE 4 KEARNEY NEBRASKA

HEADS YOU WIN!

Yes, you'll be a winner every time by
saving ‘'heap plenty’’ on all of your
high fidelity requirements. Write us
and see! Ask too for audio discount
catalog A-12,

KEY ELECTRONICS
120 Liberty St., N. Y. 6, N. Y.

BROWNING
(B Equipment

Make your CB base station a real communications
center with this Browning team. Highly sensitive
and selective R-2700 Receiver delivers sharp, noise-
free reception on all CB channels. Overcomes even
the most severe atmospheric and man-made inter-
ference. Browning S$-NINE Transmitter allows full
power transmission on all channels — introduces new
features and advanced design never previously uti-
lized in CB communications.

SATISFACTION GUARANTEED FOUR CONVENIENT PURCHASE PLANS

April,
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Hear ’Em —Work ’Em Beﬂer with

R-2700 CB
RECEIVER

$149.00

Also Available
R-2700 Receiver PLUS
T-2700 Transmitter

SPECIAL PACKAGE PRICE

Send for Free
Literature

ke. Other xmsns include French at 0930 on
9646 kc., and native language at 0900 on 11,740
ke. (WPEICE, WPEVCB, WPEYDN)

Windward Islands—The Windward Islands
B/C Service, St. Georges, Grenada, is current-
ly operating to Jamaica at 1600-1800 on 15,400
ke. and at 1800-2115 on 11,715 ke.; to the Wind-
ward Islands and Eastern Caribbean at 1600-
1730 on 5010 kc., and at 1730-2115 on 3365 kc.;
and to Grenada at 1600-2115 on medium-wave
1040 kc. (WPE2ZDLT, WPE6BPN, WPESBEL,
WPESCKW, WPESMS, WPE9DN)

Clandestine— E. Cuba Independiente, an
anti-Castio station, is reportedly being oper-
ated by Cuban refugees aboard ship on 6132
ke. It has been heard around 1950 with po-
litical talks. (WPE1BM)

Medium-Wave Stations—While we do not
usually cover broadcast-band stations, the
following three listings may enable some of
our readers to log new countries: XERF,
Villa Acuna, Mexico, 1570 kc., can be heard
well most nights with 150,000 watts and many
religious and western music programs; ZNS,
The Voice of the Bahamus, Nassau, is often
heard on 1540 ke. overriding WPTR, Albany,
N. Y., and KXEL, Waterloo, Iowa (both 50-
kw. stations), from 1900 to 2100 when BBC
news is given; Radio Trinidad, Port-of-Spain,
may be heard signing on at 0459 with a march
tune, then English programs until fade-out

around 0533 on 730 kc. (WPESMS
WPEYAGR) -30-

gently automatic
GLASER-STEERS

GS+77

stereo/mono record changer

Enjoy turntable quality without having
to change records, $59.50 at hi-fi dealers.
Write for brochure.

Glaser Steers Corp., 163 Oraton St., Newark 4, N. J.

S-NINE CB
TRANSMITTER

$119.50

L)rou)mn

@ 101 UNION AVE.,LACONIA,N.H.

| ———
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POP'tronics Bookshelf

(Continued from page 28)

corder accessories. Using it as a basic
text, the newcomer to hi-fi can learn all
he needs to know about the subject.

Published by John F. Rider Publisher,
Inc., 116 West 14th St., New York 11,
N.Y. 176 pages. Soft cover. $}4.25.

LS SN W S ue s

BUILDING UP YOUR HAM SHACK by
Howard S. Pyle, W70E

Here is a book for Novices itching to
send out their first CQ and long-standing
amateurs who want
to modernize their
station equipment.
It not only explains
am s ac how to assemble a
ham station and
M put it on the air,
& ud but it offers infor-
bR e s - mation on choosing
advanced equip-
ment for gradually
@l up-grading a sta-
tion. Suggestions
a L SHo o rmiron on ‘‘trading up”
2. will help in attain-
ing this goal at minimum expense. Also
included are suggestions on test and mea-
suring equipment for your shack’s work-
bench.

Published by Howard W. Sams & Co.,

building up your

Su HOMASE % PULE ~ W2OH

Inc., 1720 East 38th 8t., Indianapolis,
Ind. 128 pages. Soft cover. $2.50.
AC= T ws GRS sV

THE STORY OF STEREO: 1881 by John

Sunier

Most hi-fi fans and music lovers regard
stereo as being comparatively new. Ac-
tually, it isn’t. This fascinating book on
the history and development of stereo
takes you back to 1881, when the first
patent was issued, then brings you right
up to the present. The basic principles
of stereo are presented to give you a
ground-floor introduction to the subject;
applications of stereo on film, tapes and
discs, and in broadcasting are covered
in detail. The author concludes by de-

118

scribing stereo techniques in the home,
industry, and medicine.

Published by Gernsback Library, Inc.,
154 West I14th St., New York 11, N. Y.
160 pages. Soft cover. $2.95.

Free Literature

The fundamentals of monophonic and
stereo high fidelity are explained in clear
and simple language in a 36-page booklet
published by EICO. The booklet covers
such subjects as the basic nature of high
fidelity, problems in hi-fi systems, and
how to save money when buying equip-
ment. Copies are available from EICO,
33-00 Northern Blvd., Long Island City
1, N. Y, for 25 cents each.

Supreme Publications now supplies serv-
icing data for individual radio and TV
sets of all makes. The charge for the
material ranges from 40 cents to one
dollar, depending on the number of pages
involved. When you write to Supreme
Publications (1760 Balsam Rd., High-
land Park, Ill.) for information on a
particular set, be sure to include the
name of the manufacturer, the year it
was made (if known), and the model
number.

High-fidelity cartridges, tone arms, and
accessories are described (and illus-
trated) in a new eight-page brochure
available from Shure Brothers, Inc., 222
Hartrey Ave.,, Evanston, Ill. Complete
performance specifications and prices are
given.

Two new catalogs covering every possible
type of crystal used by hams, CB’ers,
and electronic experimenters can be had
for the asking—one from Texas Crystals,
1000 Crystal Drive, Fort Myers, Fla.
(Catalog No. 860); the other from U.S.
Crystals Inc., 1342 So. La Brea Ave., Los
Angeles 19, Calif.

Allied Radio’s new stereo tape and rec-
ord catalog contains detailed listings
of more than 1000 records and of over
400 two-and four-track tapes. Almost all
major labels are covered. For your free
copy, write to Allied Radio Corp., 100 N.
Western Ave., Chicago 80, Ill., and re-
quest catalog No. 22 RR 999. —f30-

POPULAR ELECTRONICS
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Across the Ham Bands
(Continued from page 89)

on top of the box; use a composition unit
for R4 and not a wire-wound type.
Ground one end terminal of R} by solder-
ing a short lead between the terminal
and RJ’s shell. If necessary, scrape paint
away from R/’s mounting area to insure
a good ground to the box.

Join together the center terminals of
J1 and J2 with as short a length of wire
as possible. Shorten the leads of the
2200-ohm, 2-watt composition resistors,
R1, R2, and R3, and connect them in
series; then solder them between JI and
the ungrounded end terminal of R4. Con-
nect 1N34A diode DI between the center
terminal of R} and 10,000-ohm, 1-watt
composition resistor R5, with its cathode
(+) towards R5.

Now, connect the other end of R5 to
the positive meter terminal and ground
the negative meter terminal to R¥'s
shell. Bypass each side of R5 to ground
with a .005-pf., 500-volt ceramic disc
capacitor; a dual bypass capacitor CI-
C2 is shown in the photo.

Operation. Connect the unit in the an-
tenna feedline as close to the transmitter
as is convenient. 1If you use a single-wire
antenna, connect the r.f. meter’s box to
the transmitter cabinet with a short,
heavy lead. Turn R} to the ground end
of its rotation, and start tuning the
transmitter in the normal manner. Then
advance R4 for a mid-range reading on
M1.

Continue adjusting the transmitter
plate tuning and loading controls for

Jack Ray, K4MZW, uses his Heathkit DX-100 and
Gonset G-43 for both phone and c.w. operation.

April, 1961

For Best CB Reception

MOST FOLKS USE antenna
specialists co. ANTENNAS

Two new trunk mounting antennas
| so easy to install, so effective with
| ‘“CB’ transceivers. Furnished with
cable and connector. Adjustable
trunk attachment brackets held by
2 small screws.

}
|
|
) MODEL M-59—Smart looking, 2
| section center loaded antenna.
Extends to 60”. Collapses to 43”.
" A real signal seeker. ‘

% No Unsightly Holes
\ in Car Body!
@ Write for new catalog or
See your nearest distributor

a s s
dgamenna specialistsco.
I 12439 Euclid Ave. ® Cleveland 6, Ohio

Dept. PE-4 SWeetbriar 1-7878

Model M-58 — Attractive white
Fiberglas whip® provides excel-
lent radiation pattern. Only 48"
long. *Process Patent 2938210.

SERVICE MASTER...

EVERY TOOL YOU NEED
99% OF THE TIME

Complete 23-piece kit for radio, TV, and electronic service
calls. Includes 2 interchangeable handles (Regular and Stubby),
9 snap-in regular nutdrivers . . . 3 stubby, 3 screwdrivers
(2 slotted, 1 Phillips), 2 reamers, 7" extension. Plus “Cushion
Grip” long nose plier, diagonals, and adjustable wrench. Durable,
plastic-coated case. o

ask your
distributor
to show you
Kit 99 SM.
Canada: Charles W. Pointon, Ltd., Toronts, Ont.
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REE Catalog

OF THE WORLD’S FINEST
ELECTRONIC GOV'T
SURPLUS BARGAINS

AUDIO AMPLIFIER
& ALARM SYSTEM—\\I|415_

L\bl AUD'IO’I \\ll'LIFU 1]
ut

Y

N\W 5
s

. Inpm

3
n_ he used for
ni

with good
Force blue.
voluine
on/off

ne

unHmHed

Brand NEW

Address Dept. PE—Prices F.0.B, Lima. 0.—25

FAIR RADIO SALES
2133 ELIDA RD. « Box 1105 : LIMA, OHIO

*, Deposit on C.0.0.'s

MOVING?

Make sure you notify our subscription
department about any change of ad-
dress. Be sure to include your postal
zone number as well as both old and
new addresses. Please allow four weeks’
time for processing.

POPULAR ELECTRONICS

434 South Wabash Avenue, Chicago 5, lllinois

RE-USE MOTORS

from old appliances
Unique base-clamp Motor Holder
re-uses salvaged motors from dis-
carded elec. appliances for other
needs for little cost. Holds motors
from 6 1/16” to 6 11/16" dia. and
1/6-'4-13 HP_ Made of heavy gauge
rustproof steel. base is 1V.x8l%
with corner holes for mountine.

$1.75 2tor$3.35

Order by mail. immediate prepaid shipment.

DRUMCLIFF CO., Dept 682 Towson 4, Md.
double your income with with degree

Write for our FREE
cataloy of finc toois.

A splend!d invesimem! lmportaut firms like our graduntes. Qualify fasrec
here BACHELOR OF SCIENCE DEGREE IN 27 MONTHS in Flecet. (Elee
trontes ar Power major), Mech.. Chem.. Aero.. Civil Engincering. IN 38
MONTHS In Busluess Administration {(General Business. Acctg.. Motor
Trangport Mgt nugors). Small classes. More professional class hoors. Well-
equipped labs. Camims. Dorms. Modest costs. Fonnded 1824, Enrer June.
Sept.. Jan.. Mar. $Write J. D. McCarthy. Admissions. for Catalag wnd
“Your Carecr in Engineering nnd Comuerce'’ Book.
TRI-STATE COLLEGE 30 co'jege Avenve
Angola, Indiana
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maximum reading on M/ without ex-
ceeding the rated plate current of the
transmitter. Adjust R} as necessary to
keep the pointer of M1 on the meter
scale. And don't be too surprised if
maximum transmitter output occurs at
a different set of final amplifier control
settings than you have been using.

Be sure to check your transmitter’s
output for harmonics with a wavemeter
or field strength meter, so you'll know
that your increased power is on fre-
quency.

News and Views

Lowell Ponte, WV6ORS, 511 Terracina Blvd,,
Redlands, Calif.,, works 15 meters almost ex-
clusively with a Heathkit DX-40 transmitter
and a National NC-300 receiver. He uses a
home-built, two-element beam for transmit-
ting, but, for some unexplained reason-—no
antenna relay, probably—he uses an 80-meter
dipole for receiving. Lowell has worked six
states, and his ambition is to build a better
beam. . . . Tom Walker, KN8UQB, 134 Prospect
Ave., Davton, Ohio, has worked 29 states and
Canada in seven months as a Novice. He
operates on 40 meters with a Globe Scout
680-A transmitter and a Hammarlund HQ-
129X receiver. . . . §. Javad Mesbai, Faculty
of Letters, Shiraz, Iran, is a student at Shiraz
University, and would like to correspond with
American hams about electronics and ham
radio. He writes beautiful English, inciden-
tally.

Tom L. Kramer, KGVSY, Box 63, Edgewood,
Iowa, worked 47 states. 46 of them confirmed,
in his first vear on the air. Thirty-eight states
were racked up in the 5% months he was a
Novice on 40 meters. Tom rates his best DX
as England and the Canadian Northwest
Territories on 10-meter phone. This is not bad
for a DX-40, which he teeds into his 40-meter
dipole or 145’ “long wire.” . Jack B. Ray,
Kamzw, 412 W. 4th. Tompkinsville, Ky., con-
nects his Heathkit DX-100 to an “all-band”
dipole for both phone and c.w. operation. He
receives on a Gonset G-43 receiver. Jack has
contacted 45 states and has cards from 39
of them; his best DX is France. Having heard
many Novices on 20 meters, Jack suggests
that it is a wise precaution to have a local
ham check your transmitter for harmonics
when you first go on the air.

Gary Weaver, WV6NMT, 1315 Corona St
Hermosa Beach, Calif., has worked 14 states
in all call areas except “W1” on 40 meters in
his two months on the air. He stirs up elec-
trons with a home-brew 20-watter, which
works like a kilowatt rig-—almost. He re-
ceives with a converted and modified ARC-5
surplus receiver. Gary has also built a con-
verter and a beam for 15 meters and is now
working on the transmitter. . . . Ron Selders,
KN8VFK, Route 1, Elkins, W, Va, has a 15-
meter beam and 80- and 40-meter doublet
antennas on ‘“the farm” and has worked 38
states with his Heathkit DX-40 and Knight
R-100 receiver. He also raised an English ham
and a couple of Africans, bhut got so “shook
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up” when they came bhack to him that he
promptly lost them! Ron praises the trans-
mit/receive switch described in our August,
1960, column. . . . Bob Saltzman, WV2MOV (13),
and his dad, Hank, WV2MOW, 15 Baylor Cir-
cle. White Plains, N. Y., really keep the 15-
meter Novice band occupied. They use a
Viking Valiant transmitter screwed down to
65 watts, a Hammarlund HQ-100 receiver,
and three antennas: a 40-meter folded dipole,
a 15-meter dipole, and a 15-meter vertical
Bob has 11 countries and 30 states. Hank has
14 countries and 35 states. Both hope to have
their General tickets by the time they read
this report.

Richard Lust, KN9APW, 206 Wilson St., Mt
Horeb, Wis., is one of the 11 active hams in
the little town of Mount Horeb. He works the
three low-frequency Novice bands, using a
DX-40 transmitter and a Hallicrafters SX-
110 receiver. He has 80- and 40-meter dipoles
about 30’ high and is preparing to build a
15-meter beam. Dick’s best DX is California
or. 80 meters; he has 41 states worked.

Don Clayton, KN7NIZ, 2117 8. Plumer, Tucson
9, Ariz., spends his time on 40 and 15 meters.
His DX-40 transmitter feeds a home-built
tri-band beam and a trap vertical, and he
receives on a Knight R-100. With this com-
hination, he has worked 38 states, Canada,
Panama Canal Zone, Guam, and New Zeca-
land. Don offers to help prospective hams get
their tickets and will schedule you if you
need Arizona. He recommends that DX-40

 16-5" SPEAKERS FOR $24.00

BUILD YOUR OWN ‘'SWEET-16"
SPEAKER SYSTEM

When 16 speakers are useid in @ group. andio resnonse
goes down to 20 ens and ur above normal dible
runge, (Refer to Popmiar Llectronics Jan.. 1961, pare

E 2 d Ilec-
s lieavy magnet
('H'nnic model}y  with 8
Gie offers the speakers,

as used in

ohm aluminum voice tolls.

you supply 1he wood. 5”7 speaker. Sweet 16 Mudel 147,

%5.00 list value. Net hrice. 80,99 each. or It for §24.00. o
WRITE FOR 160 PAGE 1961 CATALOG

McGEE RADIO. 1903 McGee St.,

Kansas City 8, Mo.

SENDING SET

YOUR OWN POCKET SIZE RADIO STA‘I’ION.
Talk to any housc or car_radio without wires or
hookups of any kind! Built-in antenna. Self- .
contained flashliglit butteries—Power transis. !

or! Talk to radios in the same huilding and to

cars or between cars up to one block or more
away—dependini on joeat_conditjons, No ||
cense or permit nceded! SEND ONLY

(cash, ek, ma) amd pay posiman unlv 39, uf.
blus COD 'posiaze or send $12.99 for nhosthd

I (iivers. Shinned complcte ready to operate. .

Order yours now-Today! Available only from:
WESTERN RADIO, Dept. TEL-4, Kearney, Nebr. .

owners install a 3-ampere fuse in the 115-
volt power line, to protect the power trans-
former if the 5U4GB rectifier flashes over.

Dick Zammito, KN3MHK, 338 Grandview Ave,,
Chambersburg, Pa,, reports that the Cumber-
land Valley Novice Net meets Sundays at
8:30 p.m. on 3719 kc. They just rag-chew.
Join the net or drop Dick a card. . . . Bob
Chapko, KN9YKN, 1628 Monroe Ave., South
Milwaukee, Wis., feeds a 2-element, 15-meter
beam patterned after the one described in
PoruLak EvLectrowics, May, 1959, with his
EICO 720 transmitter. Although mounted in
the attic, it works remarkably well, as proved
by his record of 45 states and three foreign
countries. Bob receives on a Hallicrafters
$-107, and he has a Windom antenna for the
lower frequencies. Henry Goldman,
WV20VG, 384 E. 194 St., Bronx 58, N. Y., uses
a complete kit station. His receiver, a La-
fayette IKXT-200 nine-tube superhet, is helped
along by a Heathkit QF-1 Q-multiplier. He
transmits on a Knight T-50 transmitter,
which feeds an AMECO folded dipole an-
tenna. In spite of lots of local interference
from the Third Avenue "El” in the Bronx
and Grand Central railroad, Henry has
worked five states in one week on 40 meters.

Will I be able tc use your report, picture,
or construction item next month? Write to:
Herb 8. Brier, WIEGQ, “Across The Ham
Bands,” ¢/o PopuLar ELECTRONICS, One Park

Ave.,, New York 16, N.Y. 73,
Herb, WIEGQ
TELEPLEX METIOD trains

you to hear Code signals just as
You hear spoken words-—because
it teaches Code SOUNDX and
not dots and dashes. Thirty werds
with ease . . . fifty words not un-
reasonable! Starts beginner or
advances your present speed. Ty
it for yourself and compare with anything elsc 40 years ¢x-
perience teaching Code haxe made the Teleplex Method far
supcrior to all the cheap ‘‘gimmieks’” on the market. Write
today for details. You be the judge! (Improved cabinet allows

new low cost.)
TELEPLEX CO.
739-C Kazmir Court, Modesto, Calif.

Canadian Representative: THE HAM SHACK
1269 Granville St., Vancouver, B.C.

“*Blan the Radio Man'’s,’’ 64 Dey St., New York City

April, 1961

We will send you a new issue every 6 weeks for a full year -
NO CHARGE! Compare our World Famous Values.

Butane Pocket Size | - senprree | MAIL TO: OLSON ELECTRONICS
(Formerly Olson Radio}
BLOW TORCH KIT CATAROGS S 818S. Forge St, Akron 8, Ohio
$ 19 inciudes 2 ]
2 Butane cap-| [JSend Blow | NAME

No. TL3g2 (4185, ‘t"i"pw Torch Kit :

soldering iron tip and solder. | © 32-1%. ; ADDRESS

| 6" long. plus
postage I CITY ZONE _____ STATE
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Your Copies of

POPULAR
ELECTRONICS

ARE
VALUABLE

KEEP THEM NEAT . .. CLEAN ..
READY FOR INSTANT REFERENCE!

Now you can keep a year’s copies of
POPULAR ELECTRONICS in a rich-
looking leatherette file that makes it
easy to locate any issue for ready
reference. Specially designed for
PoPULAR ELECTRONICS, this handy
file—with its distinctive, washable
Kivar cover and 16-carat gold leaf
lettering—not only looks good but
keeps every issue neat, clean and
orderly. So don't risk tearing and
soiling your copies of POPULAR
ELECTRONICS—always a ready source
of valuable information. Order sev-
eral of these POPULAR ELECTRONICS
volume files today. They are $2.50
cach, postpaid—3 for $7.00, or 6 for
$13.00. Satisfaction guaranteed or
your money back. Order direct from:

JESSE JONES BOX CORP. pep. pe

(Established 1843)
Box 5120 Philadelphia 41, Pa.
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Darkroom Meter
(Continued from page 54)

pot full counterclockwise. and mark this
position as ““S,” again for reference.

The remainder of the calibration is
performed in the darkroom.

Darkroom Calibration. Select a good
negative with a wide tonal range which
is known to require a normal =2 grade
paper. Place the negative in the enlarger
and focus the image on the easel.

Plug the photocell into the meter, turn
on the power switch (82), and set the
Printing Index control to the proper
value for the enlarging paper being used:
refer to Chart C. If the paper being used
is not listed in Chart C, assume an index
of 3000 for a high-speed, blue-black pro-

Resistance Brig:;?:ss 2?5:;
82,000¢ CAL
> 5
290,000 4
> 4
590,000 ¢ 6.3
> 3
800.000 ¢! io
> 2
1.05 meg. 16
» 1
1.6 meg. 25
> 0
Chart A.
Resistance Index
1.8 meg 650
1.06 meg. 1000
800,000 1500
570.000¢ 2000
450,000 3000
400.000¢ 4000
315.0004 5000
Chart B.

jection paper. Set the Time control to
“10"” seconds.

Turn off all room lights, including the
safelight. Place the photocell under the
negative’s maximum shadow area (maxi-
mum light) and adjust the lens dia-
phragm until the electron-ray tube opens.

With this diaphragm opening, make a

Always say you saw it in—POPULAR ELECTRONICS
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print in your normal manner, using a 10-
second exposure. The result should be
a print very close to “good.” If you are
not satisfied, modify the lens opening
and make what you consider a ‘“‘good”
print, using a 10-second exposure. Then

place the photocell under the same shad- |

ow area and adjust the Printing Index
control until the tuning eye opens. The
meter is now calibrated for 10-second

Paper Grade P.1.
Kodabromide 1 5000
Kodabromide 2 3200
Kodabromide 3 2000
Kodabromide 4 1250
Polycontrast 152 1600
Polycontrast 1000
Kodak Opal — 650
Medalist all 2000
Ansco Jet 6500
Ansco Jet 5000
Ansco Jet 4000
Ansco Jet 4 2000
Cykora 1 3000
Cykora 2500
Cykora 2000
Cykora 4 1500
Indiatone — 500

Chart C.

exposure to your print quality standards.
Mark the Printing Index control for the
type of paper being used.

Leave the photocell under the same
shadow area and open the lens diaphragm
one f/stop. Rotate the Time control
counterclockwise until the electron-ray
tube opens. Mark this position as *“5”
seconds. Close the diaphragm down two
stops from the 5-second position and ro-

tate the Time control clockwise until |

the electron-ray tube opens. Mark this
position as ‘20" seconds. Use half-stop
adjustments for the 7- and 15-second po-
sitions; if properly made, the timing
marks between 7, 10, 15 and 20 will be
essentially linear.

Your darkroom meter is now ready to
go to work. Although the step-by-step
operating instructions given in the right-
hand column on page 31 may appear

involved at first glance, they are really |

quite simple. With a little practice,
operation of the unit should soon be-
come a routine affair. —30
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WITH VOCALINE
4-CHANNEL COMMAIRE
ED-27M CITIZENS BAND RADIO

Ranked first for
dependability - distance - clarity

The difference between Vocaline Commaire ED-27M and
ordinary Citizens band radios can be as substantial as
the difference between the two photos above. For
distance, reliability, flexibility and uniform clarity on
the entire 22 channel citizens band . . . you have only
to hear the Commaire to convince yourself that this is
the one unit that is unmatched by any other in its
class. Specifications and features: Finished to pass U.S.
Navy 500 hour salt spray test! “Silent-Aire” squelch
with exclusive noise suppression. Double conversion
superheterodyne single crystal receiver — accepted as
the finest. Transistorized power supply. 5 watts input
— 3 watts output. 6 and 12 VDC — 115 VAC. Only 5%"
x 9%a” x 814",

$189.50 each, list.

Also available in
single channel
model—Commaire
ED-27M—proven as
the world's finest.
performing class D
Citizens Band X
Radio! Only $179.50 §.
each, list. 1

Vocarinve
COMPANY OF AMERICA

410 Coulter Street Old Saybrook, Conn.

Send complete literature to:

Name

Address

City Zone ___State
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Transistor Topics
(Continued from page 84)
simple electronic metronome. See Fig.
2(D).

With experience, chances are you can
dream up additional variations of the
basic oscillator to meet your own special
needs or fancies. If you develop some-
thing “special,” drop yours truly a note
showing the circuit and parts values—
perhaps we’ll be able to feature it in a
future column.

Organic Semiconductors. In an earlier
column we mentioned some of the work
done both here and in the USSR towards
the development of organic semiconduc-
tors. On April 18 and 19, a full-scale con-
ference on this topic will be held at the
Morrison Hotel, Chicago, Ill. Among the
subjects to be discussed are molecular
crystals, pyrolized polymers, photocon-
ductivity, surface and contact effects,

and organic semiconductor devices. The
conference is co-sponsored by the Ar-
mour Research Foundation and McGraw-
Hill.

The work to date in this field is strictly
theoretical and experimental, but . . .
who knows? . . . perhaps one day we’ll be
able to ‘‘grow’” our own semiconductor
devices in backyard gardens.

Product News. A new line of digital
packages designed and priced for the

124

electronic experimenter is being offered
by Tech Serv, Inc. (4911 College Ave.,
College Park, Md.). Called “Digibits,”
the complete series includes flip-flops,
gates, indicators, etc., plus accessories.
Counters, control, arithmetic and other
digital networks can be set up at home
or at school using these solid-state
printed-circuit Digibits. Details and
prices—which start at $8.95—are avail-
able from Tech Serv on request.

General Electric’s Semiconductor Prod-

Printed-circuit like the one

“'Digibits”
above have been designed by Tech Serv,

Inc. They are ready-made flip-flops,
gates, and the like, for experimenters.

Silicon-controlled rectifiers in the “C50'"'
series introduced by General Electric
have forward current ratings of up to
70 amperes a.c. and 110 amperes d.c.

ucts Department (Liverpool, N.Y.) has
introduced a new line of high-current
silicon-controlled rectifiers. Known as
the “C50” series, these units have a for-
ward current rating of up to 70 amperes
a.c. and 110 amperes d.c. Eight models
are available, ranging from the C50U
with a peak inverse voltage rating of 25
volts, to the C50D with a 400-volt rating.

The Bendix Corporation (Red Bank
Division, Holmdel, N.J.) is now produc-
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ing improved versions of its 2N1136 and
2N1137 transistor series. These are ger-
manium pnp power types capable of
switching up to 400 watts and are de-
signed primarily for use in d.c.-to-d.c.
converter and d.c.-to-a.c. inverter appli-
cations.

New Booklets. Several manufacturers
have published new booklets which
should be in the technical library of
everyone working with transistors and
semiconductor devices. Here’s a quick
summary:

“Solar Cell and Photocell Handbook:
a 100-page work published by the Inter-
national Rectifier Corporation, 1521 East
Grand Ave., El Segundo, Calif. Included
are chapters on basic theory, character-
istics, power supplies, and many, many
practical applications. Price is $2.00, di-
rect from the publisher or through fran-
chised distributors.

‘“Application Guide—RCA Silicon Pow-
er Transistors™: a 28-page booklet pub-
lished by the Semiconductor Division,
Radio Corporation of America, Somer-
ville, N.J. The booklet describes the fea-

tures and use of 16 different silicon power
transistors, giving construction details,
ratings, design procedures, and perform-
ance data. Price of the booklet, No. 1CE-
215, is 50 cents. It is available direct
from RCA or through any RCA distribu-
tor.

“Application Guide—RCA Silicon VHF
Transistors”: a 20-page booklet similar
to the one above, but covering v.h.f.
transistor types suitable for use to 300
mc. Typical oscillator and amplifier cir-
cuits are described and illustrated. The
booklet, No. 1CE-228, sells for 50 cents.
either direct from RCA or through local
distributors.

“Interchangeability Chart #A0-2": a
small folder published by the Electronic
Transistors Corporation (9226 Hudson
Blvd., North Bergen, N.J.). Japanese
radio transistor types are listed, togeth-
er with ETCO replacement type num-
bers. The folder is supplied free on a
letterhead request.

That's it for now. We'll be back next
month with more tidbits.

—Lou

NEVER FAIL—
ZONE YOUR MAIL

The Post Office has divided 106 cities
into postal delivery zones to speed mail
delivery. Be sure to include zone number
when writing to these cities; be sure to
include your zone number in your re-
turn address—after the city, before the
state.

! _WESTERN_ RADIO

GET

ELECTRONICS

| | INTO
V.T.1. tralinng leads to success as techniclans., fieid entincers.
specialisis in communications. #uided missilex. computers. radar.

automation. Basle & advanced courxes in theory & laboratory
Assoc. degree in 268 mos. . §. obtainable. ECPD accredited. G.1.
approved. Graduates with maler combanles. Start Sent.. Feb.
JUFINE. CAMpPUS 5. mvaduates or eaquiivalent. Catalo

VALPARAISO TECHNICAL INSTITUTE
Oept. PE VALPARAISO, INDIANA

| SHORT WAVE RADIO ADAPTER

ADAPIS ANY §10M)., PORTABLE DR CAR
HADIO TO RECEIVE SIIORT WAVE FOREIGN
RRUADCASIR, on 31 and 25 meter bands. Gews sl)
over the world dav ard uight! Gets Yoirr of Ameria
Army sad vt boree Hrundenste, Just set NEAR )
= port 1hir rudio o1 clin tn duwh in car. No wirine needed!
> I 1S101-POWERED  with  welf-contained

ren

. taatdien? buttery.  Sent comlete
with QUICK. FABY INRTRUCTIONS
SEND ONLY $3 00 Deposit {cash. ck. mo) and
i iy postiuan balance of
slus COD poringe or send $12.85 for poetimid fusures delivery
ance. Avallnble nt this low price oaly from:
Dept. SEL-4

TRl

to ume

$9.4956 on u
Guiursateed perform
KEARNEY, NEBRASKA

new! 7-Band SWL/DX Dipole Kit

for1l

- —ad Rd 1= 1t

Here's a low cost 7-band receiving dipole
kit that will pick up those hard-to-get DX
Everything included . . .
you're on the air!
Poly-Chem for stable all-weather performanc
all length of antenna - 40 feet.

WRITE FOR NAME OF NEAREST DISTRIBUTOR

”DS/Ey %mugd.—gw 4610 N. Lindbergh

April, 1961

just attach the wires and
Weatherproof traps enclosed in

1:13:16:19:25-:31:49 meters

- o+ =t -
Complete with

s?g:ieonnn:_ 8 Trap Assemblies

Transmission Line Connector
Insulators
45 ft. No. 16 Tinned Copper Wire
100 ft. of 75 ohm twin lead

SWL-7£14.75

Bridgeton, Missouri

e. Over-
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TRAINS YOU
IN SPARE TIME
AT HOME

Only from famous COYNE do you get this
modern ug)—to-the minute TV Home Training.
Eusy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UI/F and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Yob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address helow
for Free Book and full details including EASY
PAYMENT PLAN.NO COST OR OBLIGA- L
TION—NO SALESMAN WILL CALL. =

B. W. COOKE, Jr.,
Pres.

covue ¥ |
S .,

Y FOUNDED 1899
ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
Eol\i &:ngress__Pkwy. Dept. 41-H2, Chicago 7, ll.
| COYNE Television Home Training Div. 1
New Coyne Building, Dept. 41-H2
1501 W. Congress Pkwy., Chicago 7, 111.
Send FRILE BOOK and details of your Television
ome Training offer. ;

|

| |
| |
| Name |
| {
| |

Address_

I#Il get there quicker if you give your postal
delivery zone number with your address.

The Post Office has divided 106 cities
into postal delivery zones to speed muail
delivery. Be sure to include zone number
when writing to these cities; be sure to
include your zone number in your return
address—after the city, before the state.

Trans-
mitters. Guaranteed for 500
Watts Power for Pi-Net or

For ALL Amateur

Wave Receivers. makes world

Wide Reception Stronger, Link Direct Feed, Light,
Clcarer on All Bands! Neat, Weatherproof

Complere with 87 ft. of 72 ohm balanced feedline. Sealed sutomatic

t tra Excellent for ALL world wide short wave

ransmittevs. For NOVICE AND ALL CLASS

es 5 separate antennas with befter berforimance

Comnlele lensth 102 ft. $14.95

13-10 meter hands.
s M

ban anlenna  (best  for wm-ldwidé\

............................... 13.9
ONLY $3.00 (cash. ck.. mo) and pay postinan halance COD
stage on arrival or sewd Tull nrice foar nostpaid delivery.

L] Dept. AEL.4 L] Kearney. Nebraska

v 1
SEND

nhis po:
WESTERN RADIO
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SENDING A BILL?|

Flip-Flop Computer
(Continued from page T5)

mentarily to develop a positive count
pulse. Dry cell BI provides the positive
pulse through the closing of reset switch
S2 to ready all five flip-flops for counting.
When 82 is depressed, all green lights
should go out and all red lights should
come on. This indicates a count of zero.

Figure 3 shows how the red and
green lights have been arranged on the

front panel so that they correspond to
the positions of the digits in a binary
number. Since flip-flop 1 performs the
first division, its green light, 71, should
be on the right. See Table 5. Flip-flop 2

performs the second division and its
green light, 13, is second from the right,
next to /1. The remaining green lights
are positioned in like manner. The red
lights are mounted below the green
lights they mate with; thus, I2 is below
11, and so on.

Read-Out. In Table 4, each digit repre-
sents a power of two. In like manner, so
do the green lights on the control panel.
Therefore, rather than go through a
computation each time a green light goes
on, let’s label each light with the number
which is equal to its power of two. This
means that /1 is 1,13 is 2, 15 is 4, I7 is
8, and I9 is 16, as indicated in Fig. 3.
To determine what number is lit up on
the control panel, we simply add up the
numbers over the green lights that are
lit.

Using the computer to add now be-
comes a simple problem. Assume that we
want to add the numbers 5 and 8. First,
we press the reset button to bring the
count to zero. Then we press the count
button five times for a count of five, and

Always say you saw it in—POPULAR ELECTRONICS
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eight times for a count of eight. The flip-
flops will see a total of 13 pulses and
light up the green lights to indicate a
count of 01101. We just add the num-
bers over the green lights—8, 4, and 1—
and we get the correct answer, 13.

To speed up the insertion of numbers |

into the computer, switch S1 can be re-
placed with a surplus telephone dial. One
set of contacts on the telephone dial will
pulse the circuit with switch closures in
the exact amount of the number dialed.

The circuit of Fig. 2 offers the reader
an excellent opportunity to learn about
computers. Unfortunately, it cannot add
past the number 31. For higher counts,
more flip-flops must be used to give
counts of 63, 127, etc. Even so, science
fair students as well as teachers will
find this transistorized digital computer
an ideal portable training aid. Simple
to build and understand, it can be a big
help in visualizing digital computer op-

eration. ~fo-

PV VVVVVYVVVVYVY VYV VWV

Big Sound from Portables
(Continued from page T1)

battery voltage drops with use, it will
eventually reach a point where distortion
will begin to increase rapidly. Potentio-
meter R} is provided to adjust the base
bias voltage (and thus the collector cur-
rent) as the battery weakens. This
makes battery B1 usable until its output
voltage is down to about 3 volts.

With a new battery, set R4 to its maxi-
mum resistance position. Open switch S1
and connect a milliammeter across its
terminals, then adjust R4 for about 6
ma. and mark the knob position. Do the
same with the negative milliammeter
lead connected to the 4.5- and 3-volt
battery taps, and again label the knob
position to aid in making adjustments
later.

To operate the Transi-Booster, push
the miniature phone plug into the radio
earphone jack, turn volume to a com-
fortable level, and listen. If the Transi-
Booster oscillates, reverse feedback con-
nections by connecting RI to T2’s
“0-ohm” tap and the lead from TI’s pri-
mary to T2’s 8-ohm tap. Unplugging the
phone plug automatically reconnects the
radio’s own speaker and allows normal
operation of the portable. {30~

April, 1961

|
\

Send
POPULAR

ELECTRONICS
Every Month

NAME

ADDRESS

ary I0NE STATE

[] 3 years for $10
Check one: [ ] 2 years for $7

(11 year for $4
[] Payment Enclosed [ ] Bill Me

In the U.S., its possessions and
Canada. Foreign rates: Pan
American Union couniries, add
.50 per year; all other foreign
countries, add $1 per year.

Mail to:

POPULAR ELECTRONICS

Dept. PE-461 H,
434 S. Wabash Ave., Chicago 5, IIl.
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Y200

RATE: 60¢ per word. Minimum
POPULAR ELECTRONICS. | Park Ave.. New York (6. N

FOR SALE

TELETYPE. Build your own for less than $50. Copy Wire-
less News service, Hams. Construction Plans $4.75. DB
Enterprises._8959 Wgnderland Ave., Hollywoog 46, Calif.

CODE by Sleep Teaching. Guaranteed. 4 taped lessons to
16 WPM; $12.95 each. Electrosleep, 8959 Wonderiand
Ave., Hollywood, Calif.

GARAGE Door Operators $59.95. Rugged Chain drive Au-
tomatic Unit. Highest Quality. Free Literature. Demsco
inc., Sebring 19, Ohio.

AUTOMATIC Time Switch, extension cord and three-way
outlet. Beautiful cream finish. 6 foot cord, 0-4 hour time
cycle. Rated 10 amps 125V A.C. Satisfaction guaranteed.
$5.25 post paid. F. W. McKinnon, Dept. A4, 200 North
Perry Street, Hagerstown. Maryland.

FREE Voltage indicator with sales list. Quitting radio.
Send quarter postage. Miami Electronics, Box 71, Ex-
cello, Ohio.

ANTIQUE Phonographs, Send For Free List. Dee Bram-
lett Jr., R #2, Greenbrier. Tenn.

SOMETHING for sale? Place a classified ad in this sec-
tion. Low-cost, fast results. It's easy.

TV Tuners—Rebuilt or Exchanged $9.95 complete—all
types—fast. guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Blvd., Los
Angeles 16, California.

ELECTRONIC Automobile lgnition Lock. Never worry
about fosing your ignition keys. Only the foolproof com-
bination will switch your ignition on. Detailed construc-
tion plans $1.00. C & M Enterprises, Apalachin. N.Y

BE A Spy. Correspondence course on wire tapping. bug-
ging, telescopic sound pickup, recording techniques,
microphotography, and invisible photography. Lessons
in surveillance, tailing, and use of equipment. Complete
course $22.50. C. Carrier Co., 5880 Hollywood Blivd.,
Hollywood 28, Calif.

TV Tape Recorder. Build your own Video Recorder. Com-
plete correspondence course and construction details.
$22.50. C. Carrier Co., 5880 Hollywood Blvd., Holly-
wood 28, Calif. 8
COLOR TV. Convert your black and white TV to color.
Completely Electronic. No mechanical gadgets. Costs
about $35. Complete construction details $4.75. DB
Enterprises. 8959 Wonderland Ave.. Hollywood 46. Calif.

JUNK Your Distributor and Voltage Regulator. Improve
automobile mileage and performance. Construction de-
tails for transistorized distributor and voltage regulator.
$4.75. No moving parts. DB Enterprises, 8959 Wonder-
land Ave., Hollywood 46. Calif.

GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; Walkie-
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “U.S.
Depot Directory & Procedures”—$1.00—Brody, Box
425(PE). Nanuet. New York.

INFRA-Red!! Snooperscopes, Optics, Lamps, Parts.
World's largest stock Infra-red components. Write for
Free Infra-red Catalog. McNeal Electric and Equipment,
Dept. PE-3, 4736 Olive, St. Louis 8, Mo.

SCIENCE Project Materials Surplus Optics, Electronics
Hard To Get Materials. Catalog 25¢. Wabash Instruments
& Specialities. Inc., P.O. Box 194, Wabash, Indiana.

16 TESTED Transistor plans. Flyer catalog—all 25c. Labo-
ratories, 1131-L Valota, Redwood City, California.

AUTO Radio Distributor, Selling, Servicing, Becker Blau-
punkt, FM-AM, other European, American Sets. Save
30% - Square Electronics. 150-60 Northern Bivd.,
Flushing, N. Y.

5@@&- ELECTRONICS MARKET PLACE
K} I . ’

10 words prepaid. June iYssue closes April 5th. Send order and remittance to Martin Lincoln.

TV Camera. Build for less than $50. Construction Details
‘%4.75. DfB Enterprises, 8959 Wonderland Ave., Hollywood
6, Calif.

INVESTIGATORS! Do your own sound word. Write for free
brochure of |atest electronic equipment. WIS Electronics,
1130 N. Highland Ave., Los Angeles 38, Calif.

GOVERNMENT Surplus Receivers, Transmitters, Snooper-
scopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

TELEPHONE Extension In Your Car. Answer your home
telephone by radio from your car. Complete diagrams
and instructions $2.00. C." Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.

EAVESDROP with a pack of cigarettes. Miniature tran-
sistorized FM Radio Transmitter. Complete diagrams
and instructions $2.00. C. Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.

WPE-SWL-CB-QSL Cards — Samples 10¢ — “Brownie”
W3CJ1, 3110A Lehigh, Allentown, Penna.

DIAGRAMS for repairing radios. Television $2.00. Give
Enake. model. Diagram Service, Box 672-PE, Hartford 1,
onn.

POLICE Radar Detector. Stop before those radar speed
traps. Fool proof, iegal system. Complete diagrams and
instructions $2.75. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28, cCalif.
BALANCE Your Stereo from Across the Room—How it
sounds where you sit—that’s what counts! Remote vol-
ume and balance control works with any system using
separate preamplifier and power amplifier or any tape
deck with cathode follower outputs. Small control (5 x
3 x 2 inches) can be placed as far as 30 feet away.
$19.95 in walnut or mahogany housing, $15.95 in metal.
Sun Radio Service, 320 Chestnut Street, Kearny, New
Jersey. WY 1.0564.

SAVE On Citizens Radio . .. Full Dealer Discounts. Write:
Promotion Engmgering, Waseca, Minnesota.

TUBE Substitution manual, foreign industrial, receiving.
$1.00. Howard Barnes, 101 Rivercrest Dr., Toms River,
New Jersey.

LIE lietector—?ransistorized and portable. Not a gim-
mick, $39.95. WJS Electronics, 1130 N. Highland Ave.,
Hollywood 38, Calif.

SOUND Operated Relay—For dictating or private use—
Actuate recorder only when sound is present—literature
and price. WJS Electronics, 1130 North Highland Ave.,
Hollywood 38, Calif.
TELEPHONE Voice Switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post paid US.
\(I:VJl_Sf Electronics, 1130 N. Highland Ave., Los Angeles 38,
alif.

CITIZEN’S Band! Your name, address and call sign.
White fetters raised on green or brown vinyl-adhesive
back. Personalize your rig. $1.00 each. Bernard L. Os.
born. 16 Woodlawn St., Biuffton. Ind. Y
RADIO, 5 transistors, $10.50. A. Ryan, 2566 Leslie, De-
troit 38, Michigan. o
CITIZEN'S Band Antenna. Improve your signal with a
Cubex Quad. Free Brochure ““CB”. Cubex, 3322 Tonia,
Altadena. California. -

‘““Hi-FI & Stereo Diamond Needles, 1 Year Guarantee.
American Made, Only $2.29. Send old Needle Attached
to card to: Emco Electronics, 39 East 57th St., Brooklyn

Ty

HURRY! Make That Old T.V. Set Come Alive. A Complete
Set of Tubes for any Television Set only $12.95. Send
Make and_Model of your set to Steven's Electronics,
P.0. Box 392, Onley, Virginia. 6 Mo. Warranty on all
Tubes. Picture Tubes Not included. Send Check, Cash,
or Money Order. Postage Paid.

“SPECIAL! WPE-SWL-CB-QSL Cards, 3 colors, $2.50 per
100, Free Samples. Garth Company, Jutland, New Jersey.

CITIZENS' BAND! Add a Hushpuppy noise suppressor to
your Heathkit, Lafayette. Globe, etc. transceiver. Squelch
Action! Completely Wired. Guaranteed. $4.98. Western
Mass. Electronics, Great Barrington 1, Mass.
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GOVERNMENT Surplus Receivers, Transmitters, Test
Equipment, Original Size Schematics, For Repairing,
Converting $1.00 Each. Give Model, Free List. Bill Slep
Company, Drawer 178PE, Ellenton, Florida.
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UNUSUAL Electrical Devices Wholesale. Literature 25c.
Wellco Products, Box 3055, North Hollywood, California.
SCHEMATIC Diagrams, Factory Service Data, Radio’s
$1.00; Television $2.00. Make, Model? Schematics, 961
North “F” Street, Hamilton, Ohio.

4GIANT 128 Page Wholesale Catalog, over 800,000
Items. $1.00 deductible First Order. P. Adger Co., 112
_Belmont Ave., Brooklyn 12, N. Y.

CITIZEN’S Banders—Amateurs! Update your equipment
with an OZCO “Snoozer” add-on squelch. Quiets beyond
beliefl Compact, completely wired, guaranteed. Easily
installed. Only $2.00 each, $3.95 pair postpaid, tax in-
cluded. OZCO Sales, Canaan, Connecticut.

COLLECT names for us. Details 25c. Arthur Ryan, 2566
Leslie, Detroit 38, Michigan. B D
CBER’s: Measure r-f power, antenna efficiency with
SWR-1! $19.95. H&L Electronics, Box 125, Medford,
Oregon.

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Massachu-
setts.

TRIGGER—-W91VJ. We buy Short-Wave Ham & Citizens
Receivers. Transmitters For Cash. 7361 W. North Ave,
River Forest, lll. Chicago # TUxedo 9-6429. Mon.-Fri.
12N-9PM, Sat. 9AM-5PM. pliales
WANT to buy good equipment and accessories? Place a
low-cost classified ad in this space. For information,
write: Martin Lincoln, Popular Electronics, One Park
Avenue, New York 16. N. Y.

HIGH-FIDELITY

DON’T Buy Hi-Fi Components, Kits, Tape. Tape Record-
ers until you get our low, low return mail quotes: “We
Guarantese Not To Be Undersold.”” Wholesale Catalog
Free. H\i(-FideIity Center, 1797PC First Avenue, New York

PRICES? The Best! Factory-Sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,
Massapequa, N. Y.
DISGUSTED with ‘"Hi"’ Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Elec-
tronics, 120 Liberty St., New York 6, N, Y. Cloverdale
8-4288. J
RECORDERS, components. Free wholesale catalogue.
Carston, 125-P East 88, N. Y. C. 28.

PROMPT Delivery, We Will Not Be Undersold. Amplifiers,
Tape Recorders, Tuners, Etc. No Catalogs, Air Mail
Quotes. Compare. L. M. Brown Sales Corp. Dept. P, 239
E. 24 St., N.Y. 10, N.Y.

HI-FI From Japan. Finest imported tuners, amplifiers,
recorders, etc. Free catalog. KPJ Sales. Box 1252-K.
Studio City, California.

SOUNDTASTIC! That's what our customers are saying
upon receiving our prices on our latest High Fidelity
Stereo and Monaural, Amplifiers, tuners, turntabies,
speakers, tape recorders, kits. All brand new with factory
guarantee. Individual quotations only. No catalogues.
Audio World, 2057 Coney Island Avenue, Brooklyn 23,
New York. Dept. HR.

TAPE & RECORDERS

AMPEX, Concertone, Magnecord, Presto, Bogen, Tand-
berg, Pentron, Sherwood, Rek-O-Kut, Scott, Shure, Dyna-
kit, others. Trades. Boynton Studio, Dept. PE, 10 Penn-
sylvania Ave., Tuckahoe, N. Y.

TAPE Recorders, Hi-Fi, components, Sieep Learning
Equipment, tapes. Unusual Values. Free Catalog. Dress-
ner, 69-02F. 174 St., Flushing 65, N. Y.

RENT Stereo Tapes—over 2,000 different—all major la-
bels—free catalog. Stereo—Parti, 811-G Centinela Ave.,
Inglewood 3, California.

INSTRUCTION |

SPECIAL Home Study course; end unemployment wor-
ries; prepare for FCC exams, TV servicing, Citizens
Radio; Increase your income; 60 lessons, $5 down, $5
month. Experimental Kits. Write for Free booklet and
sample lesson. Florida Technical Schools, Box 8145A,
Jacksonville 11, Fla.

PRINTED Circuit Projecls. Free Bargain Catalog. Box
7388, Alta Loma, California.

ENG!NEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, nonprofit
college of engineering offering a complete Bachelor of
Science Degree Program and Two-Year accredited tech-
nical institute curricuta. Students from 50 states, many
foreign countries. Outstandingly successful graduates
employed in aeronautics, electronics. and space tech-
nology. Write today for catalog—no obligation. Northrop
Institute of Technology, 1179 West Arbor Vitae Street,
Inglewood 1, California.

EXPERIMENT with natures elecironics. Instructions—
Stillwater. Box 337E, Morris Plains, New Jersey.
HIGHLY Effective Home-Study Review For FCC Com-
mercial Phone Exams. Free Literature. Wallace Cook
(EG4), Box 10634, Jackson 9, Miss.

SCHEMATICS, Blueprint Reading Courses $2.00. Special
Edition Encyclopedia Drawing Design $9.00. Louis Prior,
23-09 169th Street, Whitestone 57. New York.

REPAIRS and SERVICING

DIFFICULT product, circuitry design engineering. Encap-
sulations. Detail your problem. Farris, Willamsburg, New
Mexico.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Mar-
keting Service, 2420-P 77th, Oakland 5, Calif.
INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties! Casco, Dept.
BB, Mills Building, Washington 6, D.C.

WRITE Martin Lincoln, Popular Electronics, One Park
Avenue, New York 16, N. Y. for information on how to
place a classified ad in this section.

INVENTORS! Stymied by engineering solutions to ideas?
Graduate help now availabie. Drawings also made upon
request. Complete rights guaranteed by disclosure cer-
tificate. Send $1.00 for details. Devco Lab, Box 26,
Hazelwood, Missouri.

BOOKS

INDISPENSABLE to Canadian amateurs—useful for
Americans. Third edition of Radio Amateur Licensing
Handbook, brought compietely up to date, and with
added information for American readers. In use in
schools and “ham” clubs right across Canada. Written
by J. E. Kitchin, VE7KN, Supervising Radio Inspector.
Department of Transport. Canada. On sale at radio sup-
ply and book stores at $2.00 per copy, or the publishers,
Radiotelephone Directories Ltd., 119 West Pender Street,
Vancouver 3, Canada.

SOMETHING for sale? Place a classified ad in this sec-
tion. Low-cost, fast results. It's easy.

April, 1961

‘BOOKS—_AIl 10¢. 2000 titles, all subjects, catalog free.
Cosma, Ciayton, Ga.

129

www.americanradiohistorv.com


www.americanradiohistory.com

WRITE Martin Lincoln. Popular Electronics. One Park
Avenue, New York 16, N. Y. for information on how to
place a classified ad in this section.

BUSINESS OPPORTUNITIES

MONEY In Spare Time. Easy low cost T.V. repair used by
successful T.V. repair shops. No Math . . . No experience.
Complete instructions cure 90% T.V. troubles. Make
extra hours pay up to $200 weekly. Send $2.00 for com-
plete and illustrated “'T.V. Troubleshooter,” Benton Park.
P.O. Box 2004. St. Louis, Mo.

SOMEONE “borrowing’” your personal copy of Popular
Electronics each month? You ought to be taking ad-

vantage of Popular Electronics’ convenient re-sale plan.
Sell copies in your store . . . perform a good service for
your customers . , . with no risk involved, For detalls,
write: Direct Sales Department, Popular Electronics, One
Park Avenue, New York 16, New York.

! WANT A MAN who wants a business of his own. | will
train you, supply the equipment, give you credit, help
you get rolling. This is not a risky get-rich-quick scheme.
It 1s a legittmate business, exclusive protected franchise,
proved successful by hundreds throughout the country.
Write for an interview. Marion Wade, 2117 North Wayne,
Dept. 25M, Chicago 14, lllinois.

SOMEONE ‘“‘borrowing’ your personal copy of Popular
Electronics each month? You ought to be taking ad-
vantage of Popular Electronics’ convenient re-sale plan.
Sell copies in your store . .. perform a good service for
your customers . with no risk involved. For detalls.
write: Direct Sales Department, Popular Electronics, One
Park Avenue, New York 16, New York.

SHOPPING GUIDE
Classified

A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

OPTICAL-Science-Math Bargains—Request Free Giant
catalog “CJ''—144 pages—Astronomical Telescopes, Mi-
croscopes, Lenses, Binoculars, Kits, Parts, Amazing war
surplus bargains. Edmund Scientific Co., Barrington,
New Jersey. » .

FREE! New 1961 catalog of all photographic books avail-
able. For your copy, send postcard with name and
address to Catalog Popular Photography Book Service,
One Park Ave.. New York 16, N. Y.

STAMPS & COINS

COIN Coliectors Largest Newspaper. Twice Monthiy,
Sample 25¢, $2.00 yearly. Numismatic News, 232 Water
Streel, lola, Wis. - - -
105 Different U.S. stamps 25¢, Approvals included. Shel-
ron. Box 907-H, New York 8, N. Y. o L
TERRIFIC Stamp Bargain! Israel—iceland—Vatican As-
sortment—Plus exotic triangle set—also of fabulous
British Colonial Accumulation—Plus large stamp book—
All four free—Send 10c to cover postage. Empire Stamp
Corp., Dept. Z2. Toronto, Canada.

OVER 400,000 buyers and sellers will read your ad when
placed in this space. It costs only 60¢ per word; mini-
mum of 10 words including your name and address.
Send order and remittance to: Martin Lincoln, Popular
Electronics. One Park Avenue, New York 16, N. Y.

200 Different U.S. Stamps $1.00. Approvals included.
Shelron, Box 907-H. New York 8. N. Y. = -
SEND 10 to 100 stamps (unreturnable). 10c, stamped
envelope. Receive equal number different stamps in
swap. No approvals. Stamp Swapping Society, Box 273,
Massapequa. N. Y. i

1960 United Nations commemorative stamps, all mint
4c and 8c commemorative sets only one dollar with re-
quest for approvals. Adults Only. Martin Stamp Co.,
Box 12-A. Gravesend Sta., Brooklyn 23, New York.

LEATHERCRAFT

FREE “Do-It-Yourself” Leathercraft Catalog. Tandy
Leather Company, Box 791-H-39, Fort Worth, Texas.
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PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterfiies, photos, coins. Send 25¢ for two
handbooks "How to Cast Liquid Plastics” and ‘“How to
Make Extra Money at Home.” Castolite, Dept. D-108,
Woodstock, lllinois. o

LAMINATE your ticket, cards, photos at home. No heat!
Guaranteed! 14 sheets of plastic, $1,00. Namecraft, Box
56D, Fort Lee, New Jersey.

EMPLOYMENT INFORMATION

HIGH Paying Jobs in Foreign Lands! Send $2.00 for com-
plete scoop! Foreign Opportunities, Box 172, Columbus
16, Ohio. d M
EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD 41, Chi
cago 32, lllinois.

EDUCATIONAL OPPORTUNITIES

BE A Real Estate Broker. Insure security for yourself
and your family. Study at home. Prepare for state exam-
ination. G| approved. Write for free book today. Weaver
School of Real Estate. 2024 J. Grand, Kansas City.
Missouri.

FREE L.P. Record and book gives instructive facts about
Sleep-Education and the Audio Educator—the short cut
method to learning and self-development—no obligation
—SDRF—Dept. L 4, 104 East 40th Street, New York 16.

Y

DETECTIVE Profession. Home Study. Badge, Certificate.
Future 4563-AG York, Los Angeles 41, Calif.

BUSINESS OPPORTUNITIES

BECOME Independent with your own business. Details
free. Al Zemlo, 421 Haskell St., Beaver Dam, Wis.

POPULAR ELECTRONICS
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A Second Income From Oil Can End Your Toil! Free
Book and Oilfield Maps! No Obligation. National Pe-
troleum, Pan American Bank Bldg—PE, Miami, Fla.

GROW Mushrooms. Cellar, shed and outdoors. Spare, full
time, year round. We pay $4.50 Ib. dried. We have 29,000
customers. Free Book. Mushrooms, Dept. 334, 2954 Ad-
miral Way, Seattle, Wash.

MAKE $25-$50 Week, clipping newspaper items for pub-
lishers. Some clippings worth $5.00 each. Particulars
free. National, 81-DG, Knickerbocker Station, New York.

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 6810PE 20th Ave., Brook-
lyn 4, N. Y.

VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, Dept. 12, 715 Ensor
St.. Baltimore 2, Md.
WHATEVER your needs, Popular Electronics classified
can solve them. Simply place an ad in these columns
and watch your results pour in.

MISCELLANEOUS

RARE old Wine Recipes from Penn. of the 1800. Grape,
Blackberry and Loganberry. Copy of any recipe for
$1.00 or three for $2.00. John Snider, P.O. Box 822,
Guthrie, Oklahoma. e
“WINEMAKING,” ‘“‘Beer, Ale” Strongest methods. [llus-
trated. $2.20. Eaton Bookstore (Supplies), Box 1242-C,
Santa Rosa, California.

TWO Legal "WiTF'_?o?ms,kﬁ_st_ruaions,_fsf.o_o. National,
Box 48313 PE, Los Angeles 48, Calif.

SOMEONE “borrowing” your personal copy of Popular
Electronics each month? You ought to be taking ad-
vantage of Popular Electronics' convenient re-sale plan.
Sell copies in your store . . . perform a good service for
your customers . . . with no risk involved. For details,
write: Direct Sales Department, Popular Electronics, One
Park Avenue, New York 16, New York.

“HOMEBREW." Make it yourself. Complete instructions
$1.75. Homecrafts, Box 587-A. Bellevue, Nebraska.

RADIO PARTS
STORES &
HI-FI SALONS!

Hundreds of dealers across the nation profit by
selling PopuLak ELECTRONICS each month to
theiv customers. Are you one of them? PorULAR
ELECTRONICS helps build store trathc . . . keeps
customers coming back month after month for
the merchandise you scll—and, best of all, you
carn a neat profit on cach copy sold—No Risk
INVOLVED.

So get all the details on selling POPULAR
ELecTRONICS, the world’'s largest selling elec-
tronics hobbyist magazine. Or, order your copies
now. Just use the handy coupon below.

[ e e e e et e e e e e e e e ]
| Direct Sales Department l
I Popular Electronics I
One Park Avenue, New York 16, New York
I Att: Jerry Schneider '
| [J Send me. ..o .copies of POPULAR |
ELECTRONICS for resale in my store each month.

I No risk involved on my part. I
I [0 Send me details on selling POPULAR ELECTRONICS I
| in my store. |
I STORE NAME.... |
I ADDRESS.. I

-

April, 1961

POPULAR ELECTRONICS
APRIL 1961
Advertisers’ Index

AES., Inc. ...
Airex Radio Corporation
Allied Radio
Amperex Electronic Corp. ...
Antenna Specialists Co., The
Audio Devices, Inc. ...
Bailey Technical Schools
Bozak
Browning
Bud Radio, Inc.
Burstein-Applebee Co. ..
Cadre Industries Corporation ..
Capitol Radio Engineering Institute
Cleveland Institute of Electronics
Coyne Electrical School ...
DeVry Technical Institute ..
Drumcliff Co.
EICO .
Electronic Book Service ..
Fair Radio Sales
Glaser-Steers Corp. ...
Globe Electronics ...
Grantham School of Electronics
Grove Electronic Supply Company ... ..
Heath Company ... :
Holt, Rinehart and Winston, Inc.
Indiana Technical College .
Johnson, Co., E. F. ...
Key Electronics Co. .
Kuhn Electronics ...
Lafayette Radio
Lekiron ......
McGee Radio ..

Micro Electronx Tube Co. ...
Milwaukee School of Engineering
Mosley Electronics, Inc
Moss Electronic Inc. ...
National Radio Institute ..
National Technical Schools
Olson Electronics ...
Osborne Electronics Corp. .o
Paco Electronics Company, Inc. .
Palmer, Joe
Picture Tube Outlet
Polytronics Lab. Inc. .
Progressive "'Edu-Kits™” Inc.
RCA Institutes, Inc.
Rad-Tel Tube Co. ...
Radio-Television Training School ..
Reeves Soundcraft Corp.
Rek-0-Kut Company, Inc, ...
Rider Publisher Inc., John F. .
Spartan School of Aeronautics
Tech-Service, InC. oo
Teleplex Co,
Texas Crysials
Tri-State College
Tru-Vac Electric Company
U. S. Air Force .........
Valparaiso Technical Institute
Vanguard Electric Labs
Vocaline Company of America
Western Radio ..
Xeelite, Inc. ...
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OIVIOUALLY & ATTRACTIVELY BOXED

BEFORE You Buy Tubes . . . Qty. Type Oty. Type  Price Qty. Typs  Price

COMPAR[ 6A7T 61 65K7 .74 12CNS .56

6AUB .87 6517 .80 -_12CR6 .54

UP 6AV6 40 | eSNT 65 12005 .58
Rad-Tel's 6AWS 89 6507 .73 | _ 12006 1.06
money.saving > 1] 75 (4] oF F 6AX4 65 614 98 | 106 54
ow prices . . . 6ANT 64 sus 78 | 12085 69
COMPARE

6BA6 .49 6V6GT .54 12DE8 .75

! ; __6BCT .94 6we 69 | _ 120M7 67
Rod.Tel's BRAND NEW TUBES BXEEAR R IE R
dependability. . 68D6 51 6X56T 53 | __12087 .18

6BCS .54 6W4 .54 12018 .85

_ _GBEE 55 618 a1 12026 .56
COMPARE 0NE FUI-I- YEAR 6BF6 .44 JAUT 61 12EL6 .50
_ 6BGE  1.66 78 68 12666 .54
Rad-Tel's > 6BHG 65 86 .69 12626 53

i GUARANTEE /
6BH8 87 4 69 | __12/8 66
L‘UMPARE 686 .62 8AU8 83 } _ 12fM6 .45
d . RELIABLE PERFORMANCE 68K7 85 8aws 93 | __12k5 65
Rod-Tel's . . . > 6BL7  1.00 8805 .60 | _ 125ATM .86
6BN4 57 8CG7 .62 | __ 12SK76T .74
SERVICEMEN: Now speedy one-day service. 6BNG .74 _8cMT 68 | _ 125N7 67
Rad-Tel sells only Brand New Tubes, not used, not ’333251 1'3? 83‘(:;:; '9; ~-12507M .73
pulled out of old sets . . . reduce costly call backs. 6827 .95 ~aEBs '34 M:;\%GT g§
68R8 .78 | __11cyr 75 | __12we .69
THE SIGN OF RAD-TEL'S RELIABILITY _6BuUs 70 | 1244 60 | __12x4a 38
_6BY6 .54 124B5 55 | _ 17aX4 .67
_ 6826 54 | __12ac6 .49 | _ 17806 1.09
__6BI1 97 12406 57 | __17¢5 58
64 43 | __12a86 43 | __17cAs 62

Qty. Type !

024M Qty. Type  Price _6CB6 .54 12AF3 .73 _ 1704 69
X2 62 _scls .76 | _ 606 142 | _ 12aF6 .49 17006 1.06
1B36T .79 5£A8 .80 6CF6 .64 12006 46 176 .58
1DNS 55 __5EU8 .80 6067 60 1205 .45 1IW6 .70
163 79 56 68 6668 .77 12818 95 | _ 19AU4 .83
3 79 578 81 6CM7 66 12805 .52 19866 1.39
X3 79 504 .60 6CNT 65 12416 43 | __1918 80
1LN5 58 508 .81 |  6CR6 51 12417 76 21EX6 149
1RS 62 5V6 .56 6CS6 .57 __12AU6 .50 25806 1.1
155 51 5%8 .18 6CUS 58 12007 60 255 53
174 58 513 46 6CUG  1.08 12av5 .97 25CAS .59
14 57 ___GAB4 .46 €Y1 M 1206 .41 25CD6 1.44

_6ACT .96 6DA4 68 12891 .75 __25CU6 1.1

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY

Qty. Type  Price Qty. Type Price Qty. Type Price Qty. Typs  Price Qty. Type  Price
__1x28 82 Qty. Type 6AF3 .73 60BS 69 § _ 12ax4 67 | _ 25DN6 1.42

20F4 9% | __3€s6 .52 Qty. Type  Price 6AF4 .97 6DE6 .58 12AX7 63 | ___25EHS 55
__3A5 42 30k6 60 | _ acse 6! 6AGS .65 6DG6 .59 12427 86 § __ 256 .57
___3AU6 51 3076 .50 4DE6 .62 _6AH6 .99 6006 1.10 J 1284 63 25W4 .68
__3AV6 .4 _ 305 .80 4DK6 60 | _ 6AKS 95 6015 .76 128A6 50 | . 2526 .66
__3BA6 51 354 .61 4016 55 | __6ALS .47 6DT6 .53 12806 .50 | 355 .51
__3BC5 .54 3v4 58 SAM8 .79 6AM8 .78 6EUS .79 12866 .53 | __35L6 .57
___3BE6 .52 4BC8 96 5AN8 .86 6AQS .50 _GEA8 .79 __12BF6 .44 35W4 .52
__3BN6 .76 4BNG .5 5A05 52 6ARS .55 6HEGT 58 | _ 12BHT .13 %g%zﬂsssr gg
_ 3BU8 .78 4807 96 SAT8 .80 6AS5 .60 6J56T .51 12BL6 .56 00 53
__3BY6 .55 4BS8 .98 5BK7A .82 6AT6 .43 66 67 12806 1.06 | “gopes 37
__3B26 .55 48U .1 58a7 .97 6AT8 .79 6K6 63 1286Y7 .74 | ~ 50EMs .55
__.3cB6 .54 4826 58 | __S5BR8 .79 | __6AUs .82 654 48 | 1227 35§ soe 61

cF6 60 4827 .96 5068 .76 6AUG .50 | ___6SAT6T .76 125 .56 117123 81

QUANTITY USERS e MACHINE OPERATORS
e MANUFACTURERS e EXPORTERS

HUGE STOCKS !! ]
OVER 175 TYPES SPECIALLY PRICED! B

SEND FOR FREE TROUBLE SHOOTER
GUIDE AND NEW TUBE & PARTS CATALOG

RAD-TEL TUBE GO.

55 CHAMBERS STREET, NEWARK 5, N. J. All tubes fully Guaranteed — Brand New!

TERMS: 25% deposit must accompany ali orders, balance COD. Orders under $5: add $1 L U2 s S A9 8L DL L l
H it m . Batanc . Orders under $5: . . “ P TE—
L Y L R O T N T T R g Vrite. Wire, Types Needed:get our Low “Large Quantity” price

to prior sale. No- COD's outside continental USA.
’ ' 1 1 J J 7 J | [ [ ]
132 PRINTED IN U.S.A. Always say you saw it in—POPULAR ELECTRONICS

WWW.americanradiohistorv.com
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER—-NO C0.D.

s STANDARD
=W PROFESSIONAL

TUBE TEST

e Tests all tubes, including 4, 5, 6, 7, NOISE TEST: Phono-jack on front panel
Octal, Llockin, Hearing Aid, Thyratron, for plugging in either phones or external
Miniatures, Sub-miniatures, Novals, Sub- amplifier detects microphonic tubes or
minars, Proximity Fuse Types, etc. noise due to faulty elements and loose
internal connections.
EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard practice to
use one scale for all tubes. As a result,
the calibration for low-current types has
been restricted to a small portion of the
scale. The extra scale used here greatly

simplifies testing of low-cur-
34750

rent types.

Housed in handsome, Saddle-
i, VACUUM TUBE VOLTMETER

Stitched Texon case. Only
WITH NEW 6'° FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price!

Superior’s

e Uses the new self-cleaning Lever Ac-
tion Switches for individual element test-
ing. All elements are numbered according
to pin-number in the RMA base number-
ing system. Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible to damage a
tube by inserting it in the wrong socket.

Model TW-11—Tube Tester

Total Price $47.50
Yerms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

® Free-moving built-in roll chart provides
complete data for all tubes. Printed in
large easy-to-read type.

Supenors

Model 77—VACUUM TUBE VOLT-

METER. . Total Price. . . .$42.50
Terms: $12.50 after 10 day tsial, then
$6.00 monthiy for 5 months if sotis-
foctory. Otherwise return, no explono-
tion necessory.

We invite you to try before you
buy any of the models described
on this page and the following
page. If after a 10 day trial you
are completely satisfied and de-
cide to keep the Tester, you need
send us only the down payment
and agree to pay the balance due
at the monthly indicated rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

¢ Extra large meter scale enables us to print
all calibrations in large easy-to-read type.
» Employs a 12AU7 as D. C. amplifier and
two 9006's as peak-to-peak voltage rectifiers
to assure maximum stability. e Meter is
virtually burn-out proof. The sensitive 400
AS A DC VOLTMETER: The Model 77 is in-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Receiver servicing where circult loading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
ts wide range of measurement leaky ca-
pacltors show up glaringly. Because of its
sensitlvity and Jow loading. Intermlttents
are easily found. {solated and repaired.
AS AN AC VOLTMETER: Measures RMS
values If sine wave. and peak-to-peak value
if complex wave. Pedestal voltages that de-
termine the '‘black’ level In TV receivers
are easily read.

Comes complete with operating Instructions. probe leads, and stream-
lined carrying case. Operates on 110-120 volt 60 cycle. Only
r----------------------

MOSS ELECTRONIC, INC.

Dept. D-868

Please send me the units checked on opproval.
the terms specified with no interest or finance charges added. Otherwise,

micro-ampere meter is isolated from the
measuring circult by a balanced push-pull
amplifier. ¢ Uses selected 1% zero tempera-
ture coefficlent resistors as multlpllers. This
assures unchanging accurate readings on all

Tanges.
SPECIFICATIONS

¢ DC VOLTS—0 to 3/15/75/150/300/750/
1.500 volts at 11 megohms input resistance.
* AC VOLTS (RMS)—0 to 3/15/75/150/
300/750/1,500 volts. « AC VOLTS (Peak to
Peak) -0 to 8/40/200/400/800/2,000 volts.
. FLI.CTROI\IC OHMMETER—0 to 1,000
ohms /10.000 ohms /100.000 ohms/1 meg-
ohm ‘10 meguhms’loo megohms/1.000 meg-
ohms. s DECIBELS: -10 db to + 18 db.

10 db to + 38 db, + 30 db to + 58 db.
All based on 0 db = 006 watts (6 mw) into
a 500 ohm line (1.73v). « ZERO CENTER
METER—For discriminator alignment with
full scale range of 0 to 15/7.5/37.5/75/
150/375/750 volts at 11 megohms input re-

sistance.
34 2 50

3849 Tenth Ave., New York 34, N. Y,

If completely satisfied | will pay on
I will return

after o 10 dav trial positively cancelling all further obligation.

[0 Model 77  Total Price $42.50
$12.50 within 10 days. Balance
$6.00 monthly for 5 months.

.. Total Price $47.50
Balance $6.00

[ Model TW-11
$11.50 within 10 days,
monthly for 6 months.

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

Address

City

{J Model TV-50A . .Total Price $47.50
$11.50 within 10 davs. Balance
$6.00 monthly for € months.

(1 Model 70...Total Price $15.85
$3.85 withln 10 days. Balance
$4.00 monthly for 3 months.

All prlces net, F.O.B., N. Y. C.

D o T N R
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C.0.D.

Supenor s New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:

e Will test Toasters. Irons, Broilers. Iieating Pads. Clocks, Fans, Vacuum Cleaners, Refrizerators,
Lamps. Fluorescents Switches, Thermostats, etc.

e Measures A.C. and D.C. Voltages. A.C. and D.C. Current, Resistances, Leakages, ete.

* Will measure curreni consumption while the apbliance under test is in operation.

e Incorporates a sensitive direci-reading resistance range which will measure all resistances com-
monly used in ecleetrical appliances, motors, ete.

o Leakage detecting circuit will indicate continuity from zero chms te 5 megohms (5,000,000 ohms).

As an Automotive Tester the Model 70 will test:
e Both 6 Volt and 12 Volt Storage Batteries s Generators s Starters o Distributors « Ignition
Coils ¢ Regulators ¢ Kelays e Circuit Breakers o Cigarette Lighters ¢ Stop Lights e Condensers
e Directional Signal Systecms e All Lamps and Bulbs ¢ Fuses ¢ Heating Systems o Horns o Also
will locate poor grounds. breaks in wiring, peor connections, etc.

% INCLUDED FREE Mé_tﬂ-page book—practically a condensed
UTILITY 4

-,

nuiany

HETE

=Tt
S

A

course in electricity. Learn by doing.

Just read the following partial list of contents: What
is electricity? e Simplified version of Ohms Law e

Model 70 comes com-
plete with 64 page book
and test leads

Model 70—UTILITY TESTER
Total Price...$15.85—

s, 05 i 19 gy L S R e e
?Fen .5:‘00 morghly h.” 3 months, a f:? How to test all electrical appliances and motors 85
if satisfactory. Otherwise return, no o\ T b using a simplified trouble-shooting techniqgue.
explanation necessary. £ té~ s How to trace trouble in the electrical circuits and o '
g parts in automobiles and trucks. L] Y

Superior’s New Model TV-SOA GENOMETER
1 Signal Generotors in One!

+ R.F. Signal Generator for A.M.
»* R.F. Signa! Generator for F.M.
¥ Avudio Frequency Generator

»* Marker Generator

This Versatile Afl-Inclusive GENERATOR Provides ALL the Outputs for Servicing:

@ AM. RADIO @ F.M_ RADIO e AMPLIFIERS @ BLACK AND WHITE TV @ COLOR TV
R. F. SIGNAL GENERATOR: 100 Kilo- BAR GENERATOR: I’attern consists of
cycles to 60 Megacycles on fundamentals 4 to 16 horizontal bars or 7 to 20 verti-

and from 60 Megacycles to 180 Mega- cal bars.
cyvcles on pdwerful harmonics. DOT PATTERN GENERATOR (FOR

VARIABLE AUDIO FREQUENCY GEN- COLOR TV): The Dot Pattern projected

» Bar Generator
+“ Color Dot Pattern Generator
4 Cross Hatch Generator

Model TVSO-;\—Genomeler
Total Price

Terms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory., Otherwise return,
no explanation necessary.

$47.50

ERATOR: Provides a variable 300 cycle
t0 20,000 cycle peaked wave audio signal.

MARKER GENERATOR: The following

456 Kc.. 600 Kc.. 1000 Kc., 1400 Kc., 1600
Kc.. 2000 Kc., 2500 Kc., 3579 Kc., 4.5
Mc.. 5 Mc, 10.7 Mc., (3579 Kc. is the
color burst Irequency)

on any color TV Receiver tube by the
Model TV-50A will enable you to adiust
for proper color convergence.
CROSS HATCH GENERATOR: The pat-
tern consists of non-shifting horizontal
and vertical lines interlaced

to provide a stable cross- s
hatch effect. 47}‘2[
Complete with shielded leads

I DAYS BEFORE you buy!
THEN if satisfactory
-------------------------- ---1 pay [ easy, in'eres'free,mon'h'y

payments. Sce coupon inside.

We invite you to iry before you
buy any of the models described
on this and the preceding page.
If after a 10 day trial ycu are
completely satisified and decide tb
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicoted rote. {See other
side for time payment schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

FIRST CLASS
Permit No. 61430
New York, N. Y.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U. S

VIA AIR MAIL

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, INC.
3849 TENTH AVENUE

NEW YORK 34, N.Y.
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