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HOW TO SCRIBE

A “"PERFECT"” CIRCLE

IN OUTER SPACE

Bell Laboratories guidance system achieves unprecedented

accuracy in steering Tiros weather satellite into orbit

Equipped with TV cameras, tape record-
ers, solar cells and antennas, the world’s
most advanced weather satellite, the NASA
Tiros I, had to be placed in a precisely cir-
cular orbit at a specified altitude to do its
job well.

The ““shot” was a virtual bull’s-eye. The
mean altitude was within one mile of that

_— &

Two Bell Laboratories engineers, T. J. Grieser and D. R. Hagner,
look over the second-stage section of the Air Force Thor-Able
missile used to launch the NASA Tiros weather satellite.

BELL TELEPHONE LABORATORIES

World center of communications research and development

planned. And the deviation from this mean
was less than 1% per cent, making it the
most-nearly-perfect circular orbit ever
achieved with a space vehicle by either
the United States or Russia.

The dependability and accuracy of Bell
Laboratories’ ground-controlled Com-
mand Guidance System has been proven
before—in the successful test flights of the
Air Force Titan intercontinental ballistic
missile, and in last year’s Air Force Thor-
Able re-entry test shots from which the
first nose-cone recoveries were made at
ICBM distance. Now, with Tiros, the sys-l
tem contributes to a dramatic non-military
project. Other uses are in the offing.

This achievement in precise guidance
again illustrates the versatility of Bell Lab-
oratories’ research and development capa-
bilities—directed primarily toward im-
proving your Bell telephone service.




IS

NOW READY

The NEW NRI Home Study Course in
ELECTRONICS

PRINCIPLES — PRACTICES — MAINTENANCE

SPECIAL TRAINING
EQUIPMENT

No extra cost, In NRI Electronics train-
ing especially developed training kits
bring to life theory you lcarn in easy,
illustrated lessons. You get practical ex-
perience with Thyratron Tube circuits,
Multivibrators, Capacitors, Diodes, Tran.
sistors, Telemetry, Computer Circuits
and other basic circuits and components.

h. ¥ i Lal i
et prncu’m experience

KIT 1 measuring voltage, current,
building circuits.
KIT 2 Build d’Arsonval type Vac-
uum Tube Voltmeter. Test
power line frequencies, high audio, radio
frequency signals, resistances.
KIT 3 Practice with resistors, ca-
pacitors, coils. Work with
half-, full-wave, bridge, voltage doubler
and pi~lype filter circuits.
KIT 4 Build circuits with pentode
tubes, selenium resistors,
transistors. Build oscillator, check signal
phase shift \ulh oscilloscope.
KITS Experiment with thyratron
tube circuits, Lissajous pat-
terns. Study basic amphlude detector cir-
cuits, modulalion, demodulation.
KIT 6 Get practical experience
with magnetic amplifiers,
learn to use modified Prony brake; deter-
mine motor lorque. Use strobe disc to
measure motor speed.
KIT ?7 Learn effects of positive and
negative feedbacks (used in
analog computers). Practice varying po-
larizing voltage and illumination,
KIT 8 xperiment wi‘lh.multivibra-
tors used as timing genera-
tors in binary counters, and as frequency
dividers. Learn to use blocking oscilla-
tors, thermistors.
KIT 9 Practical experience in
telemetry circuits used in
earth satellites, remote control devices.
Work with basic circuits used in digital
and analog computers.
KIT 10 Assemble circuits in elec-
trical and electro-mechani-
cal systems, make valuable practical
electronic circuits.
MAIL COUPON—New 84-Page Cata-
log pictures and describes Training
Kits, explains what you learn.

NRI is America’s oldest, largest home
study Radio- Television-Electronics
school. For over 45 years NRI has been
training men without previous experi-
ence for success in Radio-Television
Servicing and Communications. Now,
expanded uses of Electronics in indus-
try, business and defense are increasing
the demand for Electronic Technicians.
Four to seven Technicians are needed
for every engineer. To meet this de-
mand NRI announces a complete, com-
prehensive course in ELECTRONICS
—Principles, Practices, Maintenance.

This training stresses hasic fundamen-
tals because so many Electronic devices
are built around identical Electronic
principles. It is for beginners, or for
Technicians who wish to expand their
knowledge.

This is the
Electronic Age.
Electronic
Equipment is al-
ready being used
to count, weigh,
control flow of
llqulds, solids,
gases. Conlrol exposure in photog-
raphy, detect fumes, or fire. In-
spect at remote points. Supervise
traffic. Survey land areas and ocean
contours. Search for oil, miles be-
neath the surface. Measure radia-
tion and control power levels in
atomic installations. Control air
traffic. Translate one language into
another. The MILITARY applica-
tions of Electronics . . . particularly
in space rockets and missiles, track-
ing devices, etc., . . . probably equal
all of the uses above. Electronic
equipment is used to machine parts
through complex cycles. It is usec

in business to process data, control
inventory, prepare payrolls, posl

calculate, and in
medicine for
electrodiag-
nosis, measure
body character-
istics, electro-
surgery.

Job Counselors Recommend
Right today a career in Electronics offers

unlimited opportunity. Job Counselors
know the pay is high, jobs interesting,
advancement opportunities great. They ad-
vise ambitious, aggressive men who want
hlgher pay now and a better future: “For
an interesting career, get into Electronics.”
Learn More to Earn More
Simply wamng and wishing for a better
job won’t get you zhead. You have to de-
cide you want to succeed and you must act.
NRI can provide the training you need
at home in spare time. No need to go away
to school. You don’t need a high school
diploma or previous Electronic experience.
This course is planned to meet the needs
of beginners. You work and train with
components and circuits you will meet
throughout your Electronics career. You
get especially developed training kits for
practical experience that make Electronics
easy, simple to learn.

Oldest and Largest School
Training men to succeed, is the National
Radio Institute’s only business. The NRI
Diploma is respected and recognized. NRI
graduates are everywhere throughout U.S.
and Canada. Mail the coupon today. New,
FREE 64-page Catalog gives facts, oppor-
tunities about careers in Industrial and
Military Electronics. also shows what you
learn, facts aliout NRI’s other courses in
Radio-Television Servicing and Radio-
Television Communications. Monthly pay-
ments available.

HOME STUDY RADIO.TV SCHOOL

OLDIST & LAROEST
ational Radio Enstitute
16, D.C.. N4

MAIL THIS COUPON NOW

| NATIONAL RADIO INSTITUTE
Washington 16, D. C. OHD4
| Send me full information without cost or obliga.

tion. No salesmen wili call.
| (Please print.)

i Name ... . Age.... -
: Address
| City e Zone........ State .....eo- o

l ACCREDITED MEMBER NATISNAL HOME STUDY COUNCIL

POPULAR ELECTRONICS \l publlshed mnnthly hy Ziff-Davis Publllhlng Cnmpa-ny \V|lllam B Llﬂ' Chairman of the Roard (1948-
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_AM Stereo Hi-
.731 Deluxe FM A )
:I :’l'uner (Multipiex add-in) $87.50
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xe 40-Watt Slere:;
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y.7174 Delu
Amplifier (W

only $5 down
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;lereo Hi-Fi Amplifier. ..

only $2 down

Y-187 FM-AM Hi-Fi
Muitiplex jack). ... .-
only $2 down

Tuner (with
..$49.95

More and more people are finding
out how easy it is to build exciting
Knight-Kits, how satisfying they are
to own, and how much they save.
If you haven’t yet enjoyed the ex-
perience and fun of building and own-

FREE examination privilege

ing a Knight-Kit, we invite you to

take advantage of our free examina-
tion offer. Order any Knight-Kit.
Examine it on arrival. Inspect the

¥-713, Best-selling Citlzens

Band Transceiver, Tunable

-channel super-regen
22-cha %o

celver.............

only $2 down

w e

re-
95

v-258 4-Band ‘'Span Master"'
Receiver (with cabinet).$25.95

only $2 down

[

only $5 down

there's a money-saving knight-kit
for every need...see them all in the

FREE (98

ALLIED CATALOG

Describesthe complete KNIGHT -

KIT line in detail. Order the kit

of your choice—judge quality
- and value for yourself under our

Free examination privilege!

August, 1960
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R-100 Amateur Communica-
tions Receiver (Hi-gain, with
built-in Q-Multiplier). . $104.50

v¥-708 1000 Ohm/Volt Pocket
l Volt-Ohm-Milliammeter
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——
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VTVM (11 meg. inpuleess.‘;
$25.75

only $2 down

Y-143Mode! "'600" Tube
Checker (checks over
700 types). ... .. $32.95

only $2 down

quality of the components, the cir-
cuitry, the easy-assembly manual.
We're so canfident you’ll want the
kit, we can make this offer: If you're
not COMPLETELY SATISFIED, just re-
turn the kit for full refund.

Order a Knight-Kit now. Know the
thriti of the most satisfying buiid-
your-own experience in electronics.

easiest to build...
satisfying to own
... money-saving

ONLY $2 DOWN
on orders up to $50;

$5 down on orders
up to $200...
see scores of
other knight-kits

HI-FI KITS
Stereo Preamplifier
60-W Stereo Amplifier
Monaural Ampliflers
H1-Fi Tuners
Speaker Systems

and others
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Electronic Lab Kits
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< Notes from the
///// Editor

GLAD TIDINGS. For the first time in several years, the general situa-
tion in the broadcasting field looks encouraging. At long last, it
seems that the federal government is taking steps to solve some of
the broadcasting industry's most vexing long-range problems.

Perhaps the most important development is a bill before Congress
that would provide the FCC with a practical means of punishing
radio and television stations for improper operation. Until now,
the FCC's only punitive measure has been to revoke the license of
the offending station. This step was so drastic that it was never
put into practice, and it was consequently of little value for
bringing wayward stations into line. The bill under consideration
would give the FCC more flexibility in dealing with offending
stations. 1In addition to revoking licenses, the FCC would be au-
thorized to suspend a station's license or to levy sizable fines
for improper operation. Reprehensible actions by the station
would include the acceptance of payola, fixing quizzes, making
false statements in the license application form, and failing to
operate substantially as set forth in the license.

The second encouraging sign is that FCC Chairman Frederick W. Ford
has asked Congress for an appropriation to create a 25-member
monitoring group to check television programing on a regular
basis. Mr. Ford has made it clear that the group would not engage
in censorship. Instead, it would investigate complaints and check
on how well broadcasters were meeting their obligation to operate
"in the public interest." Implicit in the FCC's action is the
suggestion that the agency is now determined to assume its rightful
regulatory place in the broadcasting field after many years of
relative inactivity.

Also worth noting is a proposal now before Congress to authorize
a two-year test of u.h.f. television in New York City. If this goes
through, it could have far-reaching effects on the future of tele-
vision. Since there are more applicants for TV station licenses
than there are channels available on the v.h.f. band (Channels 2
through 13), the logical answer has always been to utilize the
70 available u.h.f. channels. But the technical efficiency of
the u.h.f. channels is a matter of much dispute. The New York
test would determine this efficiency once and for all. Should they
be proven satisfactory, the next step might be to require all
manufacturers of TV sets to include provisions on future models for
both v.h.f. and u.h.f. reception. After about 10 years, virtually
everyone would have a combination v.h.f.-u.h.f. set. Programing
on v.h.f. could then begin in earnest, thus easing the congestion

on the v.h.f. band.
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Through
HOME STUDY

. 2]
or in P

RESIDENT CLASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp’ manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

This correspondence course 1s directed toward two
major objectives — (1) to leach you a great deal abont
electronics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class eommer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you serd
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.

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

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronics in Holly-
wood, Calif.,, and our free catalog will be sent to you
promptly.

4
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— field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING ¢« TWO-WAY RADIO COM-
MUNICATIONS « RESEARCH AND DEVELOPMENT « RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
« TECHNICAL WRITING IN ELECTRONICS » INDUSTRIAL
ELECTRONICS » ELECTRONIC COMPUTERS + MILITARY
ELECTRONICS « INSTRUMENTATION ¢ TELEMETERING
« AERONAUTICAL ELECTRONICS « SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
L ]

To get ahead in electronics, you must have the proper
training and your employer must know that you have that
training. Your F.C.C. license is a “diploma’” in communi-
cations electronies granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes In preparing you to earn this
diploma.

HERE'S PROOF...that Grantham students prepare for
F.C.C. exaniinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they

got, and how long it took them: License| Weeks
12

Edgar T. Phelps, 931 Hickory Street, Poplar Biuff, Mo.. . ........ 1st

Wayne Hogg, 4830 San Fernando Rd., Glendale, Calif.. .. ... .. L 1Ist 20
Robert Watson, Star Route, Box 24, Renovo, Pa............... 1st 12
William H. Patchin, 3865 Westview Ave., NW, Canton, Ohio. ... .. 1st 12
V. Dean DeVore, 309 Bess Street, Washington, ... .......... 1st 16
Edward T. Wall, Box 184, Kenly, N.C.. ... .. ... . bt . V5t 12
James W. Wranich, 4236 Michigan Street, Kansas City, Mo.. .. ... Tst 20
Robert E. Sullivan, 2475 E. Douglas, Des Moines, lowa. . ........ Ist 12
Nelson S. Kibler, 1413 Patrick Henry Dr., Falls Church, Va.. ... ... 1st 18
Barry L. Ulrich, 1110 Chestnut Ave., Barneshoro, Pa.. .. .. ...... 1st 14
Jerry E. Milligan, 707 Ragsdale Dr., Milan, Tean.. ............. Ist 12
Robert S. Davis, 2100- 10 Ave., So., Apt. 12, Birmingham, Ala.. ... 1st 13

If you are interested in details concerning our training,
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Hollywood, California — to the address given in the
coupon — for free details.

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD SEATTLE

mailed to you promptly.

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

MAIL COUPON FOR FREE DETAILS — NO SALESMAN WILL CALL

August, 1960

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

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

GRANTHAM SCHOOL OF ELECTRONICS

KANSAS CITY WASHINGTON

{Mail in envelooe ar paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS
1505 N. WESTERN AVE,, HOLLYWOOD 27, CALf.

Gentlemen:

Please send me your free booklet telling how | can get my com-
rercial F.C.C. license quickly. | understond there is no obligation
end no salesman will call.

Hame Age
Address

City

I am interested in

State
[] Home Study [] Kansas City classes

[ Hollywood closses [J Seottlz classes [] Washington classes
03M




TRANSISTOR CIRCUIT
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FOR THE HOBBYIST

~ Report
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By ROBERT E. TALL

Washington Correspondent

Citizens Band Clubs

INQUIRING Citizens Banders are being
told by the Federal Communications
Commission that the FCC rules neither spe-
cifically permit nor prohibit Citizens Band
clubs. While such clubs “have no official
status with the Commission,” the FCC adds
that a properly organized and well-run club
“may render a valuable service” to every-
one. Actually, the Commission seems to
be pretty happy with CB clubs on the
whole, and FCC staff officials like the way
most of the clubs are developing.

The FCC believes that CB clubs—like
present amateur radio organizations—can
help solve interference problems within the
Citizens Radio Service and between other
radio services, notably broadcast and tele-
vision stations. One FCC official looks

1 L
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1 A 81 Frequgpe! Circuits
w1 bio Fy Ireuits
Utility ¢; Y Circyjpg

NOW AT YOUR LOCAL
SYLVANIA SEMICONDUCTOR
DISTRIBUTOR’S. Only 50¢,

Get a copy today!

Sylvania Semiconductor Division, Woburn, Mass.

SYLVANIA

Susatary or GENERAL TELEPHONE & ELEGTRONICS ()

forward to CB clubs doing more “self-po-
licing” than they are at present. He cau-
tions, however, that a CB club should not
take part in or encourage any activity that
would foster a hobby-type interest in CB
radio. Those who are interested in radio
experimentation or in communications for
hobby purposes should obtain amatcur
licenses.

Some CB clubs are apparently being
formed to get around the new rule which
limits transmissions to five minutes each.
If CB units are actually licensed to a club,
this limit may be exceeded, but the opera-
tors are heading for trouble if they attempt
to use such units for messages not relating
to club activities.

Petitions filed by CB clubs in Ohio and
Colorado asked the FCC to reconsider the
February rule change which clearly pro-
hibits random contacts with unknown sta-
tions. The Commission denied these peti-
tions since this type of communications
tends to monopolize the Citizens Band fre-
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want to
double
your pay?

# successful plan for . . .
Electronics Training

]

FIND OUT what the FCC license
means.

Your FCC license is recognized by
employers as proof of your technical
ability.

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

“Investment in training really pays off.”

“I am now employed by the Western Elec-
tric Company as an electronic tester. My
status as a student of Cleveland Institute
was an important factor in my being em-
ployed. Knowledge gained through the
course has proved amazingly helpful and
affords me a feeling of complete confidence.”

T. E. Spence, Greensboro, N. C.

MAIL COUPON TODAY

B Cleveland Institute ‘of Electronics

Desk PE-67, 4900 Euclid Avenue, Cieveland 3, Ohio

Please send Free Booklets prepared to help me get
ahead in Electronics. 1 have had training or ex-
perience in Electronics as indicated below:

[ Military

[ Radio TV Servicing
O Manufacturing

[ Amateur Radio

[ Broadcasting

[0 Home Experimenting
[ Telephone Company
O Other

MOVE AHEAD IN
ELECTRONICS

" Gt Al
Shee!

FIND OUT how we gquarantee your
FCC license.

The Master Course in Electronics will pro-
vide you with the mental tools of the elec-
tronics technician and prepare you for a
First Class FCC license (Commercial) with
a radar endorsement. When you success-
fully complete the Master Course, if you
fail to pass the FCC examination, you will
receive a full refund of all tuition payments.

FIND OUT how employers make job
offers like this to our graduates
every month.

RCA has positions for technicians, field en-
gineers and instructor technicians to in-
stall, maintain, and teach military radar,
communications, and fire control equip-
ment. Company benefits.

=You'll Be Glad You Did!
Accredited by the National Home Study Council

In what kind of work In what branch of Elec- -
are you now engaged? tronics are you inter-
ested ?
Name Age
Address
PE-67
City Zone___State
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Look Best — Test Best — Sound Best

NEw STEREO PREAMP wir

% The unique “no distortion” performance
initiated by the famous DYNAKIT Pre-
amplifier.

% 7 stereo inputs, DC heaters, built-in
power supply, DYNA's exclusive “blend”
control,

% Highest gain, lowest noise, greatest
channel separation, and the easiest to
use.

% The ultimate in simplicity —2 preas-
sembled printed circuit boards cut as-
sembly time to 8 hours.

% Complete with cover $59.95* net.

new STEREQ 70 xit

% Dual 35 watt super-quality Amplifiers—
70 watt continuous monophonic rating—
160 watt peak.

% All critical parts on prefabricated
printed circuit assembly reduces wiring
time to five hours.

% Premium quality parts conservatively
operated permit one-year guarantee.

% Uncompromised design for finest per-
formance — usable with all speakers.

% Only $99.95* net including all parts, in-
structions, and protective cover.

Available from leading Hi-Fi dealers everywhere.

Descriptive brochure available on request.
*Slightly higher in West

DYNACO, INC.

Dept. PE, 3916 Powelton Ave., Phila. 4, Pa.

= DYNAKITS =

quencies and is more appropriate in ama-
teur radio.

Furthermore, violation notices issued be-
fore the February rule change will “remain
in the official files of the stations con-
cerned,” despite protests by the CB groups.
The cry ‘“ex post facto” can still be
heard. *“Because there may have existed a
possibility for misinterpretation of the
scope of permissible communications,” the
Commission said, the earlier violation no-
tices “will not be considered in connection
with any possible future rules violations
by the same licensees.”

The Commission has asked that all or-
ganizations concerned with the sale, main-
tenance, or use of Citizens Radio equipment
help bring about a prompt cessation of un-
licensed operation. In particular, the FCC
noted an increasing number of reports on
CB equipment suppliers who advise their
customers that their equipment may be op-
erated before a license is issued by the
Commission. The FCC said that the orderly
development of the Citizens Radio Service
is hampered by this illegal practice. A
salesman who engages in such activity,
warned the FCC, in addition to subjecting
himself to a year in prison, a $10,000 fine,
or both, may be sacrificing the long-range
good will of a misadvised customer who
will be operating an unlicensed transmitter.

Telephone answering services are
now requesting permission to use the Citi-
zens Radio Service—the FCC has already
received a considerable number of such
applications. These answering services want
to employ CB radio for incidental communi-
cations such as dispatching vehicles and
messengers for the purpose of carrying
messages to their clients. Also, they would
like to use CB to inform customers of tele-
phone calls received.

The transmission of actual messages over
CB radio would be a direct violation of Sec-
tion 19.61(b) of the CB rules, which clearly
state that CB radio should be used to pro-
vide a service on a “strictly voluntary and
no-charge basis” only. According to the
FCC, however, the customer may install
his own duly licensed transmitter on the
answering service's premises so that the
answering service can relay the licensee’s
calls to him. Such operation is subject to
the condition that the licensee (customer)
retain control of his CB radio system even
though it would be, in part, operated by the
answering service personnel. —30—
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These men are getting practical training in NEW Shop-lubs of \‘

ELECTRICITY l
PR eLecTRONICS CQVNEi

ON REAL TUNITY FIELD. Train on real full-size equipil

. _ ment at COYNE where thousands of successfu
o) - Motors—Generators .\, "have trained for over 60 years—largest,l

-
/

‘ - \ &iﬁgfgﬁﬁ;zz; oldest, best equipped school of its kind. Profes-
Appliances— sional and experlen_ced [instructors show you
R Automatic how, then do practical jobs yourself. No pre-l
i Electronic vious experience or advanced education needed.
Control Units Employment Service to Graduates. '
START NOW— PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.

GET FREE BOOK—*Guide to Careers”” which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Coyne Electrical School, 1501 W. Comgress Parkway
Chartered Not For Profit e Chicago 7, Dept. CO-2C

ECTRONICS MAIL co“ OR WRITE TO

ADDRESS BELOW
ON REAL COYNE ELECTRICAL SCHOOL

TV Receivers— I Dept. CO-2C—New Coyne Building
Black and White | 1501 W. Congress Pkwy., Chicago 7,1
and Color i Send BIG FREE book and details of all the training

AM-FM and you offer. However, | am especially interested in:
Auto Radios | [ Electricity [J Television [ Both Fields
Transistors I

Printed Circuits

Test Equipment | Addresi

Name.

City State

n Training in
- Spare Time AT HOME

The future is YOURS in TELEVISION! Send Coupon ot wtite fo address below
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in fOI‘ F"ee BMk (o Cou
your own business! nam coun L
and full details, i

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

& romy

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training only —no costly “put together kits."” Not an
old Radic Course with Television “tacked on.” Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV. prm e e e e e
No Radio background or previous experience needed. Personal | COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division

do actual servicing jobs—make money early in course. Free Life- | Dept.CO-H2,New Coyne Building
time Employment Service to Graduates. | 1501 W. Congress Pkwy., Chicago 7, [i1.

covnm
suaermca, tnooy [ mm-

p I,
;. ! Send Free Book and details on how I can get
Y Egg sgﬁ,; - | Coyne Quality Television Home Training at
- [ }lﬁﬂg i gﬁ E | low cost and easy terms.
L T CAL SCHOOL 1E Bagk
v —— J—’ | Name. e S
CHARTERED AS AN EDUCATIONAL INSTITUTION B.W, COOKE, Jt, President |
NOT FOR PROFIT Coyne—the Tustitution behind this rrain- | Address CEE_E— —
1501 W. Congress Pariray  Chlcago 7.Dept. CO-MZ 70, il romt sl bt ot oy State
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Storm-Window Antenna
® I thought you might be interested in a “no-
cost” TV antenna system I'm trving out. I have
been getting excellent results on the u.h.f. chan-
nels from an antenna which consists merely of two
aluminum storm windows wired together—recep-

tion is good up to about 60 miles at night. A little
experimentation with multiple storm windows
might make this system work on the v.h.f. bands.
Dr. MARTIN APFELBAUM

Hazleton, Pa.

TV Techniques

® I enjoyed your May 1960 issue very much, just
as I've enjoyed each issue you have published for
the past six years. However, I would like to point
out a misleading statement in the article entitled
“TV’s Trick Techniques,” ie., “it took the inven-
tion of the color television camera to make such
a fancy effect [insetting a live actor into a back-
ground provided by another camera} possible.”
Early in 1950, Wayne Johnson of KFI-TV, Los
Angeles, demonstrated this effect to the SMPTE,
using only black-and-white equipment. Shortly
thereafter, Rolf Drucker, David Fee, and George
Gould designed a montage amplifier for use on
“Tom Corbett, Space Cadet,” again employing
only monochrome equipment. Each of these sys-
tems used a keying signal produced by the actor’s
silhouette. The silhouctte was created by taking
part of the signal from the camera which picked
up the actor and increasing the contrast until only

a black-and-white silhouette remained.
DonNaLp G. WyLIE
Television Station WMSB
Michigan State University
East Lansing, Mich.

® In reference to “TV’s Trick Techniques” in your
May issue, I would like to point out to your read-
ers that they may have been fooled a good deal
longer than they realize.

It’s not generally known, but during the nomi-
nating conventions four years ago, CBS reporter
Walter Cronkite saw hardly any of the doings on
the convention floor (in the flesh, that is). Al-
though Mr. Cronkite appeared to be in a broad-
cast booth that overlooked the floor of the con-

12

vention hall, he was actually in a temporary studio
located near the auditorium. The side shots that
showed Mr. Cronkite looking out over the con-
vention floor were produced by a remote camera
and electronic blanking.

It is possible to do insets with monochrome,
but this process is very tricky. Suppose an actress
is to be shown dancing down an “inset” street.
The technical arrangement might have the actress
dancing against a black background so that the
pickup from the background camera would be
keved in whenever the subject camera scanned
the background. But if the director wanted to
move in for a close-up of the actress and she
opened her mouth to sing, the dark area in her
mouth could also key in the background. Thus,
Dinah Shore could find herself with a Chevrolet
in her mouth!

Rovy H. TruMmBULL
Downey, Calif.

Our thanks go to readers Wylie and Trumbull
for providing the above information. The state-
ment that reader Wylie criticizes, quite rightly,
should have said that the color camera made in-
sets practical, not possible. Reader Trumbull’s
illustration of the difficulties of monochrome insets
serves to point up the fact that such insets were
indeed possible—but not fully practical—with the
earlier systems.

Absolute Zero
® T would like to bring to your attention an error
which appeared in the April issue in vour article

The text states that absolute

about the maser.
zero on the Fahrenheit scale is —473°. The cor-
rect temperature is —459.69° F.

ROBERT Bari
Bergenfield, N. J.

Views on Compatible Records

m After reading your “Notes from the Editor”
concerning a compatible stereo record in the May
1960 issue of PoruLar ELkcTrRONICS, I would like
to make the following remarks:
® Let us not confuse the record industry and the
customer any further. Let us improve the system
we already have.
® Let us press records on material that will not
create surface noise.
® Let us press only one half as many records
from a single “stamper.”
® Let us increase the output from stereo records
enough to eliminate hum problems.
® Let us provide more inter-channel separation.
It’s easicr to take care of the hole in the middle
than it is to get additional separation when the
original record doesn’t have it to begin with.

These are the ways to increase the sales of stereo

POPULAR ELECTRONICS



For serious-
minded men
desiring
higher
income and
status-

CREI has developed a program of home study that is .com-
parable in technological content to advanced residence courses
in electronics. The program was developed hand-in-hand with
leading companies and Government agencies contributing to
the Nation’s efforts in electronics, communications, missiles,
and space exploration.

This CREI program in Electronics Engineering Technology
may be completed in 2 to 4 years, depending on how much of
your spare time you can devote to study. The courses are
presented in easy-to-understand form. Our instructors will give
you personal attention and assist you when you need help.

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

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

A COLLEGE-LEVEL EXTENSIO
PROGRAM IN ELECTRONICS

There is a drastic need in the electronics industry for well-

educated engineers and technical personnel. Although the CREl's Extension Division

great majority of students find ample opportunity for ad-

vancement with their present companies, CREI maintains a offers y@u a co"ege-|8V8|

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 home StUdy program in

far exceeded the supply.

A few of the private companies and government agencies ele(:tmmcs comparable in

whose officials approve CREI for their own personnel:

U. S. Navy (5,240 enrolled in Florida Power & Light tecnnolwical content to

extension program) Pan American Airways

Army, Air Force, Marine United Airlines advanced residence courses,

Colz:ﬁs" C;::td(iua:.d Syst The Martin Company
‘a adcasting System All America Cable & Radio

National Broadcasting Company Voicerodameren
Federal Electric Corporation ...and many others

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

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula « Founded 1927 |
Dept. 1208-G, 3224 16th St., N.W., Washington 10, D.C.
Please send me your course outline and FREE 44-Page Book
‘‘Insurance for Your Future in the New World of Electronics”
... describing opportunities and CREI home study courses
in Advanced Electronic Engineering Technology.

[ Radar, Servo and Computer Engineering Technology

Check field O Electronic Engineering Technology

) 0O Television Engineering Technology
interest [ Aeronautical Electronic Engineering Technology

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

[0 Automation and Industrial Electronics Engineering Technology $g:fsa§)i?n:igh School
Name Age
Other

Street

City. Zone State
Check: O Home Study O Residence School O Korean Veteran

|
|
|
|
|
|
|
| of greatest [0 Communications Engineering Technology
|
|
|
|
|
|
|
H
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Electronics Experience

Muail this coupon . . . today!
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TIME TO CLEAN UP
YOUR SYSTEM...

orelco’

T-7 LOUDSPEAKERS
with voice coil magnets of
Ticonal-7 steel (309 more
efficient™ than Alnico V)

*...309% more efficient
response to the full signal range
of your amplifier . . ., WHETHER
ITS RATED OUTPUT is

10 WATTS ora HUNDRED. ..
at any listening level from a
whisper to a shout!

GUILD-CRAFTED BY PHILIPS DF
THE NETHERLANDS TO GIVE YOU

THE
CLEANEST
SOUND
AROUND

Ask for a
demonstration
wherever

good sound is
sold or write to:

NORTH
AMERICAN
PHILIPS
CO., INC.

High Fidelity Products Division,
230 Duffy Avenue,
Hicksville, L.1., N.Y.

Letters
(Continued from page 12)

records, in my opinion, not by new records pro-
duced by Design or any other company.

CarL E. JExSEN

Randolph, Mass.

® My answer to the question in your editorial,
“how many sterea records did you buy ?” is: only
half as many as T would have liked to. And my
reason is plain and simple: stereo records are too
expensive. If the record companies will lower their
prices, they will sell more stereo records.

A compatible record is not the answer—espe-
cially for the real hi-fi fan. In a compatible record,
too much of the fidelity will be lost. I'm sure the
hi-fi fan doesn’t want this as a solution.

I wouldn’t mind paying extra for a stereo record
if the manufacturers would give me something for
my money—preferably in the form of better,
quieter surfaces, And what about those bubbles in
the present stereo discs? Are they what we're
paying extra for?

No, compatible records are not the answer. Bet-
ter records at lower prices may be the answer . . .
or at the very least, better records at the same
price. I, for one, am not buying any more stereo
records until their quality improves.

PauL Sarcuick
Monroeville, Pa.

We certainly cancur with readers Jensen and
Safchick when they say that better and cheaper
stereo records are needed. But this still wouldn’t
solve the compatibility problem. In reference to
the Design compatible record, we can only restate
the concluding point made in the article in our
June issue which discussed the compatible record
at length: “. . if the new technique is practicable,
the other manufacturers will gradually switch over
to compatible records.” If the technique does not
measure up, the compatible record will probably
go the way of the Edsel.

Eel-lectricity
® A friend and I differ on a point which I hope
the editors of Popuvrar ELECTRONICS can clear
up. I contend that the South American electric

eel can develop enough electricity to kill large

animals. My f{riend says it’s all native supersti-
tion. Who is right?

JerrY Fuchs

Brooklyn, N. Y.

Electric eels can produce about one ampere of
current at over 600 volts. This is enough wattage
to stun or paralyze a man or a large animal (such
as a horse) long enough for him to drown. In-
cidentally, although an electric eel can light up a
light bulb, the power companies are happy it’s not
suitable for powering motors, elc.
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Looking for quality in Citizens Radio Equipment?
International’s 2-way Communication power packages will solve your need.

The International Traveler . . . a new ALL
transistor portable transceiver especially en-
gineered to meet the most demanding re-
quirements where “truly” portable short range
communication is required. Compact: 47 x
6” x 73”. Weighs less than 5 Ibs.

The Traveler's 15 transistors provide maxi-
mum “talk power” and “reception.” Built-in
speaker plus separate phones jack. Dual con-

version receiver. Truly effective noise limiter
and squelch. Two channel crystal controlled
receiver and transmitter. Push-to-talk oper-
ation.  Powered by built-in nickel cadmium
battery and charger.

Complete with batteiy, charger, microphone,
2 sets crystals, whip antenna, carrying strap,
and mobile mounting bracket. only $249.50

Write for International’s Complete Cataloy.

The EXECUTIVE, complete with
one channel 9 transmit crystal,
AC power cord, microphone, and
operating instructions

....only $169.95.
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The International Executive . . .
station or mobile use.

Push-to-talk operation, 3 crystal controlled transmit positions,
two crystal controlled receive positions, dual conversion super-
heterodyne receiver tuning all 23 channels.

Five watts plate input. Series Gated automatic noise limiter.
Fifteen tube performance. The Executive has 10 tubes and 1
diode. Four tubes are multi-purpose.

Universal built-in power supply for & VDC, 12 VDC, and 115 VAC.
Size: 5% x 812" x 9”. Weighs 12 lbs.

ideal for a fixed hase

INTERMNATIONAL
CRYSTAL MFG. COINC.

18 NORTH LEE — OKLA. CITY, OKLA.




RESIDENT SCHOOL COURSES
IN LOS ANGELES AND NEW YORK CITY

LET RCA
TRAIN YOU IN

General Electronics
Technical Writing
TV, Communications

Countless career opportunities are open to you in such
fields as automation, guided missiles, radar, television,
computers, and other industrial electronic applications.
RCA Institutes Resident Schools in New York City and
Los Angeles offer you comprehensive courses that pre-
pare you for the field of electronics you may choose.
No previous technical training required. Introductory
courses in Math and Physics available.

Coeducational Day and Evening classes. Free placement
service. Applications now being accepted.

The Most Trusted Name
in Electronics
® RADIO CORPORATION OF AMERICA
= == o= == = Send to the school nearest you = = = = == 1
RCA Institutes, Inc., pept. PER-80.

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

r

I

[

!

: Please send me your FREE catalog of Resident School
| courses.

t

I

I

!

Name.

(PLEASE PRINT)

Address.

__Zone State.

For Home Study Courses See Ad On Opposite Page

Industry needs Flectroni eochn[‘;loists

STEREO TUNER KIT
The Heathkit Model AJ-10 is a new AM-
FM stereo tuner with provisions for adding
an FM multiplex adapter. The FM section
features a sensitivity of 2 microvolts for

20 db quieting, a 3-position a.f.c. switch, and
a separate tuning indicator. The AM sec-
tion has a “narrow-broad” bandwidth
switch and a built-in rod antenna. Price, in
kit form, $59.95. (Heath Company, Benton
Harbor, Mich.)

A.C. VTVM KIT

Featured on the new a.c. VIVM Knight-
Kit is an automatic motor-driven range
selector that
sets the VIVM
to the correct
range when the
probe is touched
to the circuit
under test. Volt-
age ranges are
.003, .010, .030,
0.1, 03, 1, 3, 10,
30, 100, and 300
volts. Decibels
are measured
from —62 to +52
in eleven ranges.
Frequency response is from 20 cps to 2.5
mec. =1 db, with flat response from 50 to
500 kc. Unit employs 10 tubes plus rectifier.
$99.50. (Allied Radio Corp., 100 N. Western
Ave., Chicago 80, I1.)

FM CAR RADIO
Scheduled to be introduced in September,
the Granco FM car radio features the latest
in transistorized circuitry. The tuner sec-
tion uses automatic frequency control to
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LET RCA TRAIN YOU
, IN ELECTRONICS

RCA Institutes, one of the world’s leading electronic

techmical schools, offers a Home Study Course in . ..

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training . .. from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for
Automation _

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

Send for our
64 page Home

Study Catalog

RCA lNSTlTUTEs, INC. Home Study Schoal, Dept. PE-80

A Service of Radio Corporation of Amesico

350 West Fourth Street, New York 14, N. Y.

Please rush me your FREE iliustrated 64-poge boak “Your Career in Electronics,”

FREE! describing your home training progroms. Na abligation. No salesman will coll.
NS0 6000000000000000000000080000080000000000 Age......oveiiiions

Please prin}
For AdAress «.oovvuentoioionesaoctonnonesroaisacanansossorritannttions
RESIDENT S(Hool (&7 0000000000000000000006000600000000 Zone..... State.....ooeovnnnn

Veterans: Enter discharge dote ..........ccoivuiieeiiiritetiorecennen

COURSES

CANADIANS — Toke advantoge of thése saome RCA courses at no
see ad on opposite page.

additional cost. No postoge, no customs, no delay. Send coupon to:

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

To sove time, poste coupos on posteard.
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NEW 4-WAY POCKET Top

a real “working partner” for removing backs of
1V sets and installing antennas

1 1's a 174" nut driver!
Fits Parker-Kalon screws,

Genuine Xcelite plastic hangle.
Equipped with packet clip.

2 t'sa7/16” nut driver!
Ideal for antenna
installations.

3 IU's a No.
Phillips
screwdariver !

Double-end blade
inserts in 7/16”
hex opening.

4 It's a2 3/16"
slotted
screwdriver !

See “No. 600" next
time you pick up parts.

Canada: Charles V. Pointon. Ltd., Toronto, Ont.

Enjoy your HI-FI OUTDOORS

PATIO, GARDEN, TERRACE, POOL

with the new wr-e

ATLAS HI-FI

COAX-PROJECTOR

oll-weother construction. . . install it, forget itl,,,
or take it with you wherever you listen.

True hi-fi TWO-WAY system—-
not just a “‘compromise.” The
WT-6 comprises a westher-
proof cone type driver (with
6-inch throat) coupled to Its
Individual woofer horn; a sep-
' arate pressure-type driver
loaded to Its separate twester
/ horn; and built-in electronic
. crossover filter,
7, For all indoor and outdocr
uses. . .universally adjustable
“U" type rugged steel mount-
ing ... finished in high-tem-
-« perature baked modern belge
< enamel,
Power Rating 15 watts contin-
uous. Freq. Resp. 125-15,000
cps. Impedance 8 ohms. Ols-
- persion 120°, Bell opening
- 15”7, overall depth 12~
.- See the WT-6 at
1 your focat dis- Net $34.50
_ tributor. Send

for catalog 560.

[ S
ATLAS SOUND CORP.

Dept. PE: 8, 1449 - 39th St., Brooklyn 18, N, Y,
b

18

pProducts
(Continued from page 16)

lock stations in tune, making it unnecessary
for the driver to divert his attention from
the road for dial-twisting. The unit will

- DL ATION
[ Freauency tg @ ]

R 105
| 188 90 76 , Vot LAy
NS

o »
cost only about $75.00 installed, and will
be suitable for use in any car having a
12-volt ignition system. (Granco Products,
Inc., 83-30 Kew Gardens Rd., Kew Gar-
dens, N. Y.)

CODE PRACTICE OSCILLATOR
A transistorized battery-operated code
practice oscillator has been announced by
EICO, 33-00 Northern Blvd., Long Island
City 1, N. Y. The Model 708 has a built-in

3" speaker and a flashing light for visual
use. A headphone output jack and a pitch
control are also included. Price: in Kkit
form, $8.95: factory-wired, $12.95.

STEREO TONE ARM
Designed for easy installation, the new
“Professional” tone arm manufactured by
Shure Brothers, Inc., 222 Hartrey Ave.,
Evanston, Ill., mounts entirely from the
top of the turntable motorboard and re-
quires no soldering. Other features include

Always say you saw it in—POPULAR ELECTRONICS



~ LAFAYETTE HE-15
. CITIZENS BAND

b ————2=== & 11 METER

.. | B SUPERHETERODYNE
CMEXEE R TRANSCEIVER

3 L B - . = ¥ 5 )
_— = : = Not Superregenerative but SUPERHET
. st S— « Planetary Vernier Tuning: Controls include 3 position func-
COMPLETELY tion switch (transmit, receive, plus transmit with spring
WIRED return) and automatic noise limiting switch.
« High Output Crystal Microphone: 2 position push to talk
NOT slide switch; especially dasigned for sustained transmit
. operation with a minimum of backzround noise.
A KlT ONLY 5.00 COWN « Adapts for Use Anywhere: Modern compact styling. Brack-
ets are supplied for easy mounting of unit in auto, truck
« 5 Crystal Controlled Transmitting Positions: Operates at a or boat. Addition of 6 or 12 volt power supply (separately
maximum FCC legal power input of 5 watts fully modulated, supplied) adapts transceiver for mobile operation. Only
« Superheterodyne Tuneable Receiver Over Full 22 Channel 41/2"D x 6”W x 4"H.
Band: RF stage in both Transmitter and receiver, 3 vatts Anyone Can Operate: No examination or technical knowl-
audio output plus large 4” speaker, edge required—Any citizen 18 years or older is eligible.
« Complete with Transmitting Crystal: Removable front plate for a license. Simply fill out FCC application suppiied with
f?f ctlsasy accessability of crystals. Channel 9 crystal sup- HE-15 Transceiver.
plied. s
4 Dual Function Tubes, plus 2 Single Function Tubes, plus 2 RE-15 ;a(t):(t)o[%mred and Tested (Less antenna) Net 54.50
Reetifiers for 12 Tube Performance: Compsres with units . am 3
HE-19 Whip Antenna ...... 5

costing 3 times as much. Unexcelled reception on land and
sea with coverage up to 20 or more miles depending on
antenna height and terrain.

HE-16 Power Supply For 12Vo|ts~
HE-18 Power Supply For 6 Volts

A & O

Business — Trucking

g

On the Farm

Use in the Home

1 NEW! LAFAYETTE TELESCOPIC | NEWILAFAYETTE RADIO FIELD INDICATOR

h s Chrome Plated « Telescopes From y
l 3.95 161,{' to 40” - Mounts Yertically or o Provides a Continuous Indication 7‘95
; .

I three section telescoping antenna is designed ¢ A Tty
4 i for attachment directly to your citizens band with Variable Sensitivity Control
{ transceiver. Ideal for point tc point service over « Requires no Electricity, Batterles
(- short distances. Molded base loading coil has a or Transmitter Connection
threaded stud with 2 PL-259 plug—cannector for

1 CITIZENS BAND WHIP ANTENNA A Must For All Ham and Citizens Band

Right Angle of Transmitter Output
An outstanding anteana value. This high quality » Rugged 200ua Meter Movement

= vertical or right angle mounting. Shpg. wt; Measures the RF field generated
e e Ay | NET8I9D by any marine, mobile or fixed
transmitter. Rear phone jack ac-

T S Lo

cepts earphones. Antenna ex-

I.AFAYETTE‘“Tmy" G'Tra“SiStor Radﬁo . \ tends from 3%” to 10%”. Bottom plate magnet allows mo.unt.

Sensational Performance In a Small Package! Ing on any metal surface. Measures 3Y8"W x 2Ve” H x 27D (less
& Transistors Plus a . antenna). Shpg wt., 2 Ibs. ;

Germanium Diode TM-14 =l -2 D el A AN Net 7.85

Superheterodyne . K e s e s s e ot e o e e e S s I
Circuit - PLEASE RUSH ITEMS CHECKED

Vest Pocket Size— [ HE-15 Citizens Band Transceiver (] TM-14 Radio Field Indicator |

Only &7H x 2%2”"W X .
1%”D (J FS-206 ‘Tiny’" 6 Transistor Radio [J HE-19 Whip Antenna |
Built In Earphone Jack [ Free 308 Page Catalog 600 |
For Private Listening Enclosed Find $. ... oivusnnnsiionnsoinionssnmeinassannoses

Trouble-Free Printed Please include postage to cover shipping |

Circuit
Built-In Ferrite Bar

FREE 308.Giant Si2e Pages

Antenna
Economical—Uses
Only One 9 Volt Battery

onr 19.95

Completé with battery, carrying case
Shpg wt. 2 Ibs.

FS-208 *Tiny” 6-Transistor Radio...

and earphone.

|
|
|
!
I

Net 19.95

A
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pProducts
(Continued from page 18)

a direct-reading stylus-pressure gauge,
provisions for maintaining proper stylus
overhang with various cartridges, inter-
changeable lock-on heads, and adjustable
height. Ball bearings are used in all pivot
points. Price: Model M232 (12" arm),
$29.95; Model M236 (16” arm), $31.95.

HAM TRANSMITTER
Designed for 90 watts c.w. and 75 watts
phone input power, the “Globe Scout De-
luxe” is a 6-80 meter bandswitching trans-
mitter. It has a self-contained power sup-

ply, a pi-net output on 10-80 meters, and a
tuned link-coupled output on 6 meters. The
cabinet measures 15Y%"x 61" x 11%” and
features an aluminum panel with burnished
rotary switches. Price, $149.95. (Globe
Electronics, 22-30 South 34th St., Council
Bluffs, Iowa.)

WIRELESS INTERCOM

The Vocatron CC-60 wireless intercom is
a self-contained master station capable of
originating and
receiving calls.} g
Features in- |
clude a squelch
circuit to filter
out unwanted
noise and a
‘‘press-to-talk’
switch that can §
be locked in
place. Power
consumption is
only 30 watts. The Vocatron measures 3” x
8" x 6.4 Price, per pair: $109. Additional
units are $54.50 each. (Vocaline Company
of Ameiica,.lnc., Old Saybrook, Conn.)

SEMI-KIT SPEAKER SYSTEM
The bookshelf-type semi-kit speaker sys-
tem announced by PACO Electronics Co.,

20

70-31 84th St., Glendale, L. I, N.Y, includes
a 10” Jensen long-excursion woofer, a horn-
loaded compression tweeter, and a preas-
sembled enclosure of 3" furniture-grade
plywood. Overall response is from 45 to

14,000 cps, and a control is provided to
adjust the output level from the tweeter.
Impedance is 8 ohms. Size: 234" x 13" x
12", Price: Model L2-U (unfinished), $59.95;
Model L2-W (walnut finish), $69.95,

HIGH-OUTPUT LANTERN

A battery-operated lantern with over twice
the light output of a new automobile head-
light has recent-
ly been intro-
duced by Bur-
gess Battery
Co., Freeport, |
Ill. Powered by
a compact 12-
volt battery, the
Radar-Lite lan-
tern projects an
80,000 - candle-
power beam,
providing near-
ly a full mile of visibility. The 41" light-
head attaches to the battery with insulated
screw caps and can be tilted up or down
135 degrees. Price, complete with battery,
$10.95.

PORTABLE TAPE RECORDER
A transistorized portable tape recorder that
weighs less than five pounds is being mar-
keted by the Radio Shack Corp., 167 Wash-
ington St., Boston & Mass. The Realistic
TR-730 is a 2-track, 2-speed (3% and 1%
ips) recorder which operates on batteries.
Measuring only 2% x 5%" x 7%4", the unit
has a built-in VU meter, an amplifier, and a
speaker. Frequency response is from 200
to 5000 cps. Price, complete with batteries,
mike, and one reel of tape, $89.50. -3
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Now avatilable at electronics parts
stores, hi-fi salons,and record shops!

Stereo-Monophonic
Test Record

Specially packaged

= Do 4 o atonly 1 5
e °
: i {

$1.58 in Canada)

Here are some ofthe questions
this record will answer for you!

and imporlanl test record, now on sale at electronics ‘/How good is my stylus? Is it wornp
parts stores, hi-fi salons, and record shops. It will ied L dehgee i T o

b v 20 |5 ‘/Whal about my stereo cartridge?
enable you to know your system inside-out. As a

Does it have enough vertical compli-
a . o . ance so that it won’t ruin my expen-

result, your listening enjoyment will be even greater

than ever before.

As a man who is seriously interested in hi-fi,
you will certainly want to take advantage of this new

sive stereo records?

Is my turntable running at the right
speed? Is it free of rumble, wow, and
flutter?

This Stereo-Monophonic Test Record is the o+ What sort of standing waves do I get

most complete test record of its kind—centaining the
widest range of essential check-points ever incor-
porated into one test disc! And, best of all, you need
no expensive test equipment when you use this
record! Just listen and get the thorough results you
want—all checks can be made by ear!

in my listening room?

v Are my speakers hooked up cor-
rectly? Are they phased properly,
and is the correct speaker connected
to the right stereo channel?

How perfectly is my system
equalized?
What about separation? Is it
adequate?

This special test record brings you an extraordinary 2-way value. First, it guides you in
evaluating the quality of reproduction your equipment now produces. Second, it specifies the
adjustments necessary to get the best recorded sound you have ever heard! This is easily the best
value of the year for everyone who owns a hi-fi system—either monophonic or stereo!

NOW ON SALE EXCLUSIVELY AT ELECTRONICS PARTS STORES,
HI-FI SALONS AND RECORD SHOPS!

You can be sure this Stereo-Monophonic test record comes as close to perfection as is
humanly possible, because the editors of ELECTRONICS WORLD — leading technical magazine
in the field of electronics—have poured their accumulated know-how into this record. Purchase
your record today! (If you find your dealer does not yet have a supply available, ask him to order-
them for you.)

SPECIAL NOTE TO DEALERS: for information on ordering your supply of records, contact
Ziff-Davis Publishing Company, Direct Sales Division, One Park Avenue, New York 16, N. Y.
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Cumple ; Training

FOR BETTER RADIO-TV SERVICE JOBS

for the complete
2-volume
course

Let these two great Ghirardi training books teach you to
handie all types of AM, FM and TV service jobs by approved
1 method d watch your efficiency and earnings

soarl

Each book is a complete service training guide. Each con-
tains complete data on modern methods and equipment—NOT
a re-hash of old, out-of-date material. Each is co-authored
by A. A. Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RAIMO SERVICING were, for 20 years, more widely
used for military, school and home study training than any
other books of their type!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear illustrations show
step-by-step how to handle every phase of troubleshooting and
serv wlng

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A compiete guide to profitable professional methods. For the
beginner, it is a comprehensive training course, For the experienced
serviceman, It is a quick way to ‘brush up” on specific jobs, to
develop lImproved lcclmmuel or ta und fast answoers 10 puzziing
service pr N I3 p-by-step’? service charts,
820 pages, 417 lllus . price $7.50 scpanately

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

‘l‘Ms 6889-page volume is the idcal Eulde for scervicemen who real-
I pays to know what really mal wdern radio-TV receivers

uck" and why, Gives a compleie understanding of basic circuits
and elrcuit varhtlou:. how Lo recognize them al a giance; how to
ellminate ;zueus\\mk nnd useless testing in u.l\lcm;z them. 417 ittus.
Price separately $6

Special low price . . . you save $1.25

If broken into lesson form and sent to you as a “cuurse
regard these two yreat hooks as a bargain at $50 or mor

Under this new offer, vou save $1.25 on the price nl‘ the two
books—and have the priviiege of paying in easy installments while
you use them! No lessuns to wall for. You learn fast—and right!

r= == STUDY 10 DAYS FREE! = = ==

Dept. PE-80, RINEHART & CO., Inc. [ |
232 Mﬂdl!oll Ave., New York 16, N. Y.

Send books below for 10-day I'Rl E EXNAMINATION.

** you'd

In 10
days T will clither remit price indleated (plus postage) or
return books postpaid and owe you nothing, I
0 Radiv & TV Recciver TROUBLESHOOTING & REPAIR (Price
$7.50 separately) l

O Radio & TV CIRCUITRY & OPERATION (Price $6.75)
Check here for MONEY-SAVING COMBINATION OFFER I
Save $1.25. Send both of above hig hooks at

ﬁpeclnl price of only $13.00 for the two. (Rewular price
$14.2 you suve $1.25.) Payable at rate of $4 plus l
posuhxc afler 1() days if vou decide tu_keep books and $3 a
month for 3 months untii the tolal of $13.00 has been paid. l

SAVE! Send money with order and we pay post.

age. 10-day return privilege with money refunded.
Name . ... et l
Address ... ... ... e l
&K 7m0, R0 000000000000000000000000a00a00 ee
Outside U.S.A.—88.00 for TROUBIESHOOTING & REPAIR;
$7.25 for CIR('UI TRY & OPERATION: $14.00 for buth. Lnsh I

only, but muiley retunded if you return bouks in 10 days.
A D G P R AN N SN B R G A N S B mw s e )

POP'tronics
,’ \\ Bookshelf

"PRINCIPLES OF FREQUENCY MODU-
LATION" by B. S. Camies. Published by
John F. Rider Publisher, Inc., 116 W. 14th
St., New York 11, N. Y. 147 pages. Soft
cover. $3.50.

A comprehensive account of the prin-
ciples of frequency modulation, this book
provides detailed coverage—including many
mathematical analyses—of FM theory and
practice. The author, a well-known English
engineer, handles the subject very well, but
American readers should be prepared to
translate British words into American, e.g.,
‘“valves” into “tubes.” This is a minor prob-
lem, however; all in all, the volume should
prove useful as a text or as a reference
work to both students and radio engineers.

e oo

"ELECTROMAGNETIC WAVES" by Rob-
ert Irving. Published by Alfred A. Knopf,
Inc.,, 501 Madison Ave., New York, N. Y.
141 pages. $3.00.

This very handsomely designed book is
an introduction to the subject of electro-
magnetic waves. It
is meant for young
people, being simply
and clearly written,
and it would be a
good “first” book for
a child who has
shown interest in
the field of electron-
ics. Topics covered
include light, radio

waves, infrared
waves, ultraviolet
waves, X-rays, microwaves, and gamma

rays. Although coverage is not very thor-
ough in any single area, the book generally
accomplishes what it sets out to do.

ARSI S U v §

"BASICS OF INDUCTION HEATING"
(Vols. 1 and 2) by Chester A. Tudbury.
Published by John F. Rider Publisher, Inc.,
116 West 14th St., New York, N. Y. Volume
1, 140 pages; Volume 2, 144 pages. Soft

22 Always say you saw it in—POPULAR ELECTRONICS



Super-Special!

"THAN ¢ each

T QUALITY =%

Made of approx.
INSIST ON RAD-TEL FOR EVERY 16200V 20,4807
TELEVISION AND RADIO TUBE NEED | Liillibind

-Values 1001 to 1 mf

GUARANTEED
ONE FULL
YEAR!

Not Used — Not Pulled Out Of Old Sets « Each Tube individually and Attractively Boxed!
Qty. Type  Price | Qty. Type aty. Type Qty. Type Price | Qty. Type Price aty. Type Pricz | aty. Type Price
—0am 79| 421 . 6AV6E  .4C | _ 6DES . "2AE6 43 - 12CRE6  5¢ [ _ 1704 69
a2 ~4CS6 .61 __6AWS .89 | _ 6DG6 .59 | _ "2AF3 . ~—12CU5 .56 | ___17006 1.03
~—1B3GT . 4DE6 . __6AX4 . 6006 1. " 2AF6 . 12CU6 1.0¢ | __ 1716 53
~—1DN5 . 4DK6 . —__6AX7 ] 6015 3 2806 . ~120X6 54| 1w T
163 . 4016 ) 6BA6 . —..60T6 g T2AL5 12085 69| _ _19AU4 .83
113 o S5AM8 | 6BCS . 6EUS ¢ J2AL8 120E8 .75 | __ 19BG6 1.39
—1K3 g . .5AN8 . —.6BC7 6EAB k . 2R05 . 12018 .85 | __.1978 .89
—1t6 J 5AQ5 . _ _6BC8 d - 6H6GT . C2AT6 120M7 67 { __ 21EX6 1.49
—_ILNS 3} __5AT8 s -.6BD6 . - BJ5GT . T2A17 . _12p06 1. 25806
—__1R5 y . 5BK7A . —..6BE6 . g d “2AU6 . _..12081 | 25C5
__185 4 _58Q7 . —_6BF6 R g 2807 12026 . .25CA5
114 3 __5BR8 . - 6BG6 1. K T2AV5 _ _12EL6 . 25CD6
—1U4 ! 5CG8 . _._6BHE | ] 3 T2AVE . — _12EG6 . _.25CU6
—1U5 ; 5CL8 . —_6BHB . . T2AVT . 12E26 . 250N6
__1X28 o SEAB d . 6BJ6 b 6 4 T2AX4 . . 3 25EH5
—_2AF4 ) ___5EU8 | - 6BK7 . . T2AXT 1 25L6
__2CY5 ; __5)6 ! —__6BL7 ] | K ‘2027 . 3 25W4
___3ALS . _.5T8 k - 6BN4 | | | 1284 . § i 2526
—_3AU6 . 504 d — _6BN6 . 6 3 12BA6
—.3AV6 K 5U8 5 —6B05 .65 | E 12806
——.3BA6 L . 5V6 d —6BQ6GT 1.0¢ A . __12BE6
-—3BCS s _5x8 . 6807 ) d _12BF6
—_3BE6 ! __5Y3 4 __6BR8 | q . “2BH7
__3BN6 . ___6AB4 . __6BUB . R 2BL6
- -3BU8 . ___6ACT ' - 6BY6 . X "2BQ6 1. 9
— 3BY6 4 6AF3 . __6BZ6 ! — i “2BYT — E —
—_3B26 4 ___6AF4 i 6827 A L K 12827 . S L
—_3B6 . ___BAGS . _6C4 g { 12C5 L 06| 11723
—__3CF8 i ___6AH6 . .. 6CB6 . = K ___12CA5 . _17C5 .5€
__3CS6 4 _BAKS b _.6CD6 1. ! 12CN§ . — _17CA5 62
_gCYg o —_6ALS 4 __6CF6 d 4
30K . __6AMB . 6CG7 . d
3076 k .__6AN4A . 6CG8 L 4 T R A N s I s T o R s
—305 . 6ANB . 6CM7 | . ICBO ¢ 6V IEBO 2 3V hfe ckt A
_...354 . ___6AQ5 . 6CN7
—_3v4 § 6ARS y 6CR6 . !
_ 4BCS . __6ASS . 6CS6 4 1 - IN LOTS OF ©
—__48BC8 A 6AT6 ; 6CUS . - o
—4BN6 | __6AT8 A _6CU6 1. . o
—_4BQ7 | ___6AU4 | 6CYS . . y 4 AW
__4BS8 J 6AU6 . 6CY7 . _ ..12A55 & et
—_4BU8 . 6AU7 1 _.6DA4 | 12AC6 .
__4B26 | _._6AUB 3 6DB5 | ..._12AD6 . General Purpose Type

SEND FOR FREE TROUBLE SHOOFER GUIDE AND NEW TUBE & PARTS CATALOG.

55 Chambers St
| r

TERMS: 25% deposit must accompanv all orders — balance C.O.D. Not Affiliated W'ilh
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subjact to prior scle. Any Other Mcil
Please add postage. No C. O.D’s outside continental U.S. A. Order Tube Co.

1) pa max. 10 pa max. 25 mir.

€200
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The TRUTH About

ELECTRONICS JOBS!

High-pay positions await you in Electronics—
fastest-growing major industry in U. S. 1,500,000
employed —more needed! Huge demand for
trained men in missiles, rockets, electronics, outer-
space projects. Also in Radio-TV service, broad-
casting studios, communications. Real opportunity
if you prepare now, this easy, low-cost way. FREE

book tells all!

Get this valuable
book now . ..

S

J/_\
‘v\

~ 7YY Approved for Veterans

-

Your Chance for High-Pay Career:

I would like to send you my FREE book shown
above. It will tell you all about the Electronics-
Radio-Television field . . . show you the many
high-pay careers open to trained men . . . and
explain how you can qualify yourself in a mini-
mum of time, at a minimum of cost. Home study
or resident training. Demand for electronics spe-
cialists greatly exceeds the supply. Just check the
positions held by these recent Central Graduates
picked at random from our files:

Garry Sheley, ELECTRONIC TECHNICIAN,
Convair Astronautics; Jack Frazier, STUDIO EN-
GINEER, Station KMTV-TV; Alvin Brazda,
STAFF ASSISTANT. Sandia Corporation; David
Winkler, PUBLICATIONS ENGINEER, Martin
Company. Over 50,000 successful graduates since

1931! /7[ 7%—_0_ L. Foster, President
r.?%_\,cnp and Mail Today!y

1 ]

] I

1 1

B wish) X 1

§ O Radio O Guided Missile [ Tech, Drafting [ |

i [ Television [0 Nuclear Power  [] Armed Forces i

O Color TV O Radar {7 Civil Service

B Ccelectronics 7 Aviation {1 Your Business

I OOther. .ottt ittt e iinenennaennnnnes l

I __}m NOme. .o voieranenarneonroananoane I

0]
| - w Address. . ....vvvievevnnnennnnnns 1
&y

e [ Tone...... |

= ACCREDITED Wy " one I
o oo State. .. ......unnns County.........

1 b [ ]
Technical Schoots Age...... Edvcation. . ..............

ELECTRONICS DIVISION—Central Technical Institute
Dept. A-80, 1644 Wyandotte St., Kansas City 8, Mo.
(Offering engineering technlcian curricula accredited
by Engineers Council for Professional Development.)
Please tell me more about how your training can
qualify ME for a high-pay Electronics career.
(Check specific field(s) of interest below, if you

L-------------------
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Bookshelf
(Continued from page 22)

cover editions, $3.90 per volume; cloth-
bound set, $8.90.

These two volumes present the principles
underlying the art of induction heating.
Since the author starts at a rather basic
level, anyone with a knowledge of electronic
theory will be able to follow along without
difficulty. Numerous illustrations in the
now-familiar style previously used in ‘“Basic
Electronics” and other Rider publications
help the reader to understand the subject.
There are review questions at the end of
each chapter.

12> S ¢ S e}

"TWO-WAY MOBILE RADIO HAND-
BOOK'" by Jack Helmi. Published by How-
ard W. Sams and Co., Inc., 2201 E. 46th St.,
Indianapolis 5, Ind. 208 pages. Soft cover.
$3.95.

Here is the first really comprehensive
treatment of the rapidly expanding mobile
radio field. This
book is packed with
information, and
should be invaluable ¥
to the service tech-

nician who works in E:[!);II(I!-E
this field or who
plans to enter it. haf’dm

Covered in detail
are receiver and
transmitter circuits,
power supplies, con-
trol systems, and
antenna systems.
Servicing tips and
instructions for setting up a service busi-
ness in mobile radio are included, as are
circuit diagrams and illustrations of many
commercial units.

15 SR o5 W wo

"OFFICIAL REGISTRY OF TRANSPOR-
TATION RADIO SYSTEMS," 1960 Edition.
Published by Milton B. Sleeper, Communi-
cations Engineering Book Co., Monterey,
Mass. 72 pages. $4.00.

Just as the Amateur and Citizens Radio
Services have their own ‘“call books,” so do
the various commercial services. This book
lists the thousands of two-way radio sta-

Always say you saw it in—POPULAR ELECTRONICS




We’d like to send you
these important new books for a

7-DAY FREE TRIAL EXAMINATION

CLASS D CITIZENS RADIO Leo G. Sands

f @i} CIass\D\ Here is the first complete book on Citizens Radio Operation. Ever since the initial
g i cn‘lZENS use of 2-way radiotelephone by police departments, this field has been growing in
é importance and application. Now, with more than a million vehicles equipped for its
i‘ RADIO use, Citizens Radio is a major phase of the electronics field. This important new volume
} covers every aspect of the field—its history, rules, and everything about how it works—
s f% in seven big chapters with one hundred major sections. You'll learn exactly what

[ Citizens Radio is, its applications, what equipment you need, the full story on receiver

circuits and transmitters, antennas, installation, and maintenance, full FCC rulings,
how to apply for licenses, etc. Many illustrations. $4.95

L

11

COMPUTERS AND HOW THEY WORK
by James Fahnestock

Here is a fact-filled exciting guidebook to the wonderworld of electronic computers,
with more than 120 illustrations and easy-to-follow tables in 10 big chapters. Step by
step, you'll see and understand the workings of every type of computer ever used.
This important new book illustrates the basic principles of computers in methods
that require no knowledge of clectronics. You'll learn all about computer memories,
flip-lops and the binary counting system. You’'ll learn the mathematical language of
computers where 1 1 10. Other chapters show you how computers use tubes and
transistors to make complex logical decisions in thousandths of a second. COMPUTERS
AND How THEY WORK is must reading for career minded students and for electronics
pros who want a more complete knowledge of this field. $4.95

THE ELECTRONIC EXPERIMENTER'S MANUAL
by David A. Findlay

With a few dollars worth of basic tools, and this book ta guide you, you can explore
the magic of electronics experimentation more completely than ever before. In 2z
few short hours, you'll start your first project. You'll learn about every component
used in experimentation, every tool, its function and why it is used. There are 10 big
sections, each covering a specific phase of construction. There's a giant section of
projects you can build, test equipment you’ll construct and use in your future work.
THE ELECTRONIC EXPERIMENTER'S MANUAL will give you the professional know-how
you must have no matter what phase of electronics is your specialty. $4.95

USE THIS CERTIFICATE FOR 7 DAY FREE EXAMINATION

|
7 DAY FREE I
EXAMINATION ,

ELECTRGNICS BOOK SERVICE e
434 §. Wabash Ave., Chicago 5, Il,

Please send me.......... copies of CLASS D CITIZENS RADIO and bill me at only
W q $4.95 a copy plus a few cents postage.
hen your books arrive, l Pleass scnd me.. . ... ... copies of COMPUTERS AND HOW THEY WORK, and
read and enjoy their diver- bill me at only $4.95 a copy plus a few cents postage.

Please send me.......,.. copies of THE ELECTRONIC EXPERIMENTER'S
MANUAL. and bill me at only $4.95 a copy plus a few cents postage,

1f 1 don't agree that this is one of the best electronics investments

I've cver made, | may relurn the book(s) within seven days anid get

[}

]

1

]

1

)

]

3

]

]

1

]

]

]

. 1
i oughness of their coverage. '
1

a full refund. ]
1

'

]

3

]

1]

]

1]

1

]

i

Then after seven days ex-
amination, if you decide that
they are not everything you I

sity of contents, the thor- I
|

S..... -..enclosed. (SAVE MONEY! Encloss paymemt with your order and
we'll pay the postage.)

want, send them back and Name IFIY L T ST T et w G b =
{ receive a complete refund Address
of the purchase price. | CHE e bie rmn=0i] e me = Coeeeeieo.....Zome.. ... .State.. ... .. . . |
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1st choice of
amateurs the
world over!

find new
adventure in

amateur
radio...

. VALIANT—275 watts
« CW ond S$SB; 200
ewatts AM—160

RANGER—75 watts
CW input; 65 walts
phone—160 through

ADVENTURER —50 *
watts CW input 80
through 10 meters.

240-181-1.. . .Kit = 10 meters. * through 10 meters.
Am. Net .. $54.95 | 240-161-2...... Kit ; 240-104-2.. .. Kit
o« Am.Net...$229.50 , Am. Net...$349.50
FREE . 240 161.1... Wired . 240-104-2, . . Wired
CATALOG . Am.Net,..$329.50 ; Am. Net...$439.50

E. F.JOHNSON CO.
1233 2nd Ave. S.W. » Wosecq, Minn.

-

@‘)

Complete speci-
fications and
schematics on all
Johnson trans-
mitters, ampli-
fiers, station
accessories, keys
and practicesets! CITY,

NAME

ADDRESS.

BUILD THE
PROJECTS
DESCRIBED
IN THIS
ISSUE OF

PRODUCTS
POPULAR

ELECTRONICS

“Low Cost Black Light"
Use BUD CU-2104A—95¢

"Experimenter's Test Speakers"

Use BUD CU-2107A—$1.50

"Unlicensed Two-Way Radio"
Use BUD WO-6—$12.05

"Across the Ham Bands"
Use BUD CU 2117A—78¢

All Bud products are available for imme-
diate delivery from your Authorized Bud
Distributor. They are the best for applica-
tions 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.
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Bookshelf

(Continued from page 24)

tions in the transportation radio services:
taxicab companies, railroads, auto emer-
gency, motor carrier, highway trucks, etc.
It contains full information on call letters,
operating frequencies, location, licenses,
and equipment used at every fixed and
mobile station operating in these industries.
A valuable reference guide for the indus-
trial communications engineer, this book is
very handy to have around the SWL shack,
too.

A= S u® W wo N

"HANDBOOK OF TV TROUBLES" by Sol
Heller. Published by Holt, Rinehart and
Winston, Inc., 383 Madison Ave., New York
17, N. Y. 302 pages. $5.95.

Attractively bound and produced, this
book is an excellent guide to television
receiver repair. In-
tended primarily for
the service techni-
cian, it will also be
of value to the less
specialized electron-
ics enthusiast. Vir-
tually every video
problem that could
arise is covered,
with recommenda-
tions for its cure.
The inclusion of
many photographs
taken of the picture
tubes in improperly operating television
sets is a worthwhile feature.

HANDBOOK

0F

Miscellaneous Literature

M “TV Servicing Short Cuts,” by Milton S.
Kiver, is a 104-page soft-covered booklet
that relates 69 case histories of TV service
problems. A second edition, it is available
for $1.50 from electronic parts distributors
or from Howard W. Sams & Co., Inc., 1720
East 38th St., Indianapolis 6, Ind.

@ A new series of publications for the elec-
tronic experimenter is being issued free of
charge by the J. W. Miller Co., 5917 S. Main
St., Los Angeles 3, Calif. The first issue of
“The Coil Forum” is now available and is
devoted to construction plans for a tran-

sistorized FM receiver. —Bo-
Always say you saw it in—POPULAR ELECTRONICS



Now'
ataphee
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% MAKE MORE MONEY
in IELEVISION

- RADIO- EI.ECTRONICS

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tzsted
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You learn ALL PHASES of
Television-Rudio-Electronics. .
LOWER COST... Other schools make several cc urscs }
out of the material in our ON
MASTER COURSE . . . and you
pay more for less (rmmng than
you get in our enurse at ONF
LOW TUITION!

You get all information
by mal...You make
your own' decision . . . at
home! NO SALESMAN

WILL CALL

TOP PAY...UNI.IMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demaad at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
cexperimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV sct from the ground up.
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the stare. Many of our students pay
for their course—and more — while
studying. So can you!

RESIDENT TRAINING AT LOS ANGELES 4

11 you wish to take your lnmlng in our Resident’
School at Los Angeles, the world’s TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electronic equipment - - professionally instailed
- "finest, most ' complete facilities offered by
any school. Expert, friendly instructors, Personal
attention. Gragduate Employment Service Help,
in .finding home near”schaol - and
job while you learn. .Check bol in coupor;
full; information;

August, 1960

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every Nutional Schools Shop-Method
lesson is made casy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK “Your Future in
Television-Radio-Electronics’™ and
FREE Sample Lesson. Do ic TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investgate!

YoU GET. ..

¢ 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance

® Job Placement Service

© Unlimited Consultation

¢ Diploma—Recognized by [ndustry

e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

a Telev:snon, including Color TV

. Radio AM & FM

. Electronics for Guided Missiles
Sound Racording and Hi-Fidelity
FCC License

Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL @i SCHOOLS

WORLO-WIOE TRAINING SINCE 1905

m\lci'u'!thh—

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Kpproved for
Gl Training

&

i MAIL NOW TD
] NATIONAL TECHNICAL SCHOOLS, Dept. R2G-80 ]
4000 S, FIGUEROA ST, LOS ANGELES 37, CALIF, '
) Rush free TV-Radio "Opportunity” Book and sample 1
I lesson. No salesman will cail.

' NAME

Tren !
AGE ']
ADDRESS —r— —_—

fe nilt_'irﬁﬂf.fﬁm i ]
NATIONAL SCHOOLS '| ‘c:rh::l it interestrd ONLY In Fesm::‘(ifhnl:;:::::l Los Angeles

LOS Angeles 37 Callf |v(vmms Give date of Ofscharge
) .
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shows you how to

y) n
Learn by "EAR A T
NOW YOU CAN LEARN WHILE YOU SLEEP

Just think what it can mean to you in dollars and
cents, confidence, success, fun to learn a language,
speech, statistics, facts, figures, bridge, music, any-

thing—OVERNIGHT . . . while you sleep . . . and
learn it FASTER—RETAIN IT BETTER.
That's what really happens when scientifically

proved Dormiphone trains your memory for you
awake and asleep . . . and what's more the Dormi-
phone not only puts your sleeping time to use, but
helps you sleep more soundly as well. In addition,
this amazing, versatile instrument *plays” for you,
too, provides fine entertainment with high quality
reproduction of sound—both voice and music for
greater enjoyment.

Get_the scientific evidence about Dormiphone TO-
DAY. Write, call for FREE Book, FREIZ Demon-
stration.

l MODERNOPHONE, INC. Circle 7-0830 I
292-080 Radio City, N. Y. 20, N. Y. I

I Gentlemen: Please send me your FREE Book. T am interested in
learning more about the DORMIPHONFE and what it can do for l
me. No obligation—no salesman will call.,

NAME. .ttt oo e |
I ADDRESS . oottt ittt e |
CITY .ot iiv i iinmninnnnn, ZONE.... STATE.......... I
I My main interest in Dormiphonics is for:
l ¢ ) Language lLearning « ) sreech Improvement I
{ ) Memorization ( ) Sleep Inducement
E Habit Correction { ) Schoul or Coullege Work I
| Bridge Rules

=

To build the
projects in
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TRANSFORMERS

Loy
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High Power Crystal Set
T1—Output Transformer
Use Stancor A-3856, $2.90 net

Build the Min-0-Scope

! T1—Power Transformer

i Use Stancor PS8416, $2.85 net
One-tube FM Tuner

T1~—Power Transformer
3 Use Stancor PS8.115, $2.37 net

| Experimenter’s Test Speaker
i T1—Output Transformer
Use Stancor A-3856, $2.90 net
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R

SIE=
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They are available from any Stancor Dis-
tributor . . . and have heen verified for
their application in the construction proj-
ects listed. &

LOOK FOR this helpful listing
month. It appears regularly in
Popular Electronics.

2

B

every @

i

CHICAGO STANDARD
TRANSFORMER CORPORATION
-3501 W, Addison St. Chicago, lllincis

"/ and

Techniqgues

CAMERA TRIPOD AS MIKE STAND
Select a nut that will fit your camera
tripod mounting stud and cement it secure-
ly to the back of your tape recorder mike.
Simply screw the mike onto the camera
tripod stud and you will have a nifty mike

stand. You can use it on the floor or on a
table top.—Charles Lang, San Francisco,
Calif.

NEON LAMP FLASHER

Necon lamps normally require up to 90
volts d.c., but you can make a small neon
lamp flash using only a 1.5-volt flashlight
cell for power. Hook up a NE-2 or similar
neon lamp across the primary of any output
or filament transformer, or across a choke
of 1 henry or more, as shown. The flashlight
cell and push-button switch are connected
in parallel with the winding. Press the but-

FLASHLIGHT

v.C. OR
FILAMENT
WINDING
{NOT USED)

PUSH-BUTTON CHOKE,
OUTPUT OR
SWITCH FILAMENT
TRANSFORMER

ton for an instant, then release it. The lamp
will flash on the release. The secret of the
flasher? When the button is pressed, a
weak electromagnet is created. When it
is released, the collapsing field generates a
voltage of oppasite polarity in the coil
(Continued on page 33)
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SPECIAL SUMMER
SALE OF 57
ELECTRONICS
BOOKS

The publishers of Poputar ELESTRONICS
invite you to choose any of these won-
derfully informative el2ctronics books,
on a 7-day free trial basis. Here are
important books for radic and TV serv-
icemer, electronics prafessiorals, stu-
dents znd hobbyists—l.00ks or exciting
electroiic construction, communica-
tions, theory, hi-fi and tape—plis many
more subjects that will show you 1ow
to save money and get more p-ofit and

satisfa:tion from elect-onics.
- ¢
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Get started in radlo W communications, by usmg these simple

basic guides to electronic principles, functions, and operations!

2500. BASIC
ELECTRONICS, Grob

An introductory text on
the fundamentals of
electricity and elec-
tronics for techniclans
In radio, television and
industrial electronics.

2501. ELEMENTS OF ELECTRONICS,
Hikey and Villines

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

oot 2518. HANDBOOK

e OF BASIC CIRCUITS,
Mandl
i,q.’:_z-ggg,,,“,', A basic guide to cir-
i =3

cuitry combining com-
% prehensive coverage of
major circuits with de-
tailed information on
circults used in TV, FM
and AM. Simply written
andeasy-to-under-
stand, $7.95

August, 1960

2512, PRIMER OF ELECTRONICS
AND RADIANT ENERGY, Caverly

Clear and simple explanation of elec-
tronics and electronic tubes and circuits
for all concerned with the manufacture,
application, operation of household or
industtial electronic devices, $7.50

2511.
UNDERSTANDING
RADIO, Watson,
Welch and Eby

For those with little or
no technical knowledge
who wish to know the
fundamentals of radio
m7eory and ‘servicing,
$

2522. ELEMENTS OF RADIO, Heliman

A thorough grounding in all basic prin-
ciples of radio, radio communlcatnon,
with a review of electricity and magne-
tlsm. Also includes chapter on tran-
sistors. $5.50

2521. BASIC
ELECTRONICS,
Daly and Greenfield

Here in twelve chap-
ters is a complete gen-
eral introduction to
electronics for tech-
nicians who make use
of compiex electranic
equipment in modern
laboratories. $9.00

2412. TELEVISION AND FM
ANTENNA GUIDE, Noll & Mandi

Two antenna experts tell you their se-
crets of antenna choice and installation
for best reception in any area. Loaded
with useful tips on improving reception
in fringe and difficult areas. $5.25

2502, ELEMENTS OF
RADIO, Marcus &
Marcus

Now in its 4th edition.
More than a million
copies sold! Follows
proved method of ex-
position, proceeds
from the simple to the
complex. $7.00
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Special references for the sound enthusiast to
help him select, build, and improve his hi-fi
and sterea recording system.

2000/60.
STEREO-HI-FI GUIDE,
Zitf-Davis Publishing
Company

Just published! 1960
edition features 60-
page exclusive by
Joseph Marshall on
components and how
they work, $1.00

2757. RIBBONS OF SOUND, Barleben

A pertect introduction to tape recording
principles and practices. Paper..$2.50;
2757C Cloth. $3.50

2760. HI-FI STEREQO FOR YOUR
HOME, Whitman

Tells what stereo is, how it works, affects
home listening habits, and how to install
and maintain it. $3.50

2750. ELEMENTS OF
MAGNETIC TAPE
RECORDING, Haynes

All aspects of this re-
cording medium are
described in easy-to-
understand detail. 416
pages, $7.95

Save time and labor in radio and TV mainte-
nance by referring to professional handbooks!

2004/60. HI-FI ANNUAL &
AUDIO HANDBOOK,
Ziff-Davis Publishing Company

1960 edition. Prepared by the editors of
Electronics World. An excellent advanced
guide to theory, construction and cir-
cuitry. $1.00

42. REVERE TAPE
RECORDER GUIDE,
Tydings

The first non-technical
book to provide useful
information on the
Revere Tape Recorder.
Also a basic guide to
the entire field of tape,
Will show you new uses
and add to your enjoy-
ment of tape record-
ing. $1.95

S

2005/60. HI-FI DIRECTORY &
BUYERS’ GUIDE,
Ziff-Davis Publishing Company

1960 edition. Worla's only complete
listing of all hi-fi and stereo equipment,
components and accessories. Five big
sections. Over 1,000 illustrations. $1.00

2753. LOW-COST
HI-Fl, Hoefler

Hundreds ot hints for
budget hi-fi will be
found in these fourteen
chapters with over 300
detailed photographs,
drawings and dia-
grams. $2.50

49. TAPE RECORDING GUIDE, Marshall

Designed to help you get the most out
of your tape recorder, whether for busi-
ness, pleasure or professional use. A
handy guide to have around, no matter
what type of equipment you own or plan
to purchase. $1.95

2752. HIGH QUALITY
SOUND

REPRODUCTION,
Moir

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

2415. MANDL'S
TELEVISION
Sntle | SERVICING, Mandi

s O This standard text

el book in the T.V. servic-
ing field provides clear
descriptions of the
fundamentals of T.V.,
and practical instruc-
tion on the diagnosis
and correction of typi-
cal troubles. $6.95

2429. TELEVISION RECEIVER
SERVICING, Kiver

New (fourth) edition is a carefully written
complete handbook for the television
serviceman, New chapter discusses color
T.V.—operation and servicing. $5.95

2442, BASIC
TELECTRONIC TEST
INSTRUMENTS,
Turner

Over 60 instruments
described, their uses
fully explained, and
valuable work-saving
_short-cuts outlined.
$4.95

30

2416. LABORATORY MANUAL FOR
BASIC TELEVISION AND TELEVISION
RECEIVER SERVICING,

Zbar and Schildkraut

55 experiments covering fundamental
skills in T.V. receivers and T.V. receiver
servicing. $4.50

2422. HANDBOOK OF TV REPAIR,
Hertzberg

A basic guide to do-it-yourself T.V. re-
pairs for the amateur. $2.50

2400. PROFITABLE RADIO
TROUBLESHOOTING, Marcus and Levy

Explains in easy-to-understand manner
the use of simple and advanced test in-
struments, opening a radio servicing
business, pitfalls, and successful pro-
cedures for a full-grown business. $5.95

2408. ESSENTIALS OF ELECTRICITY
FOR RADIO AND TELEVISION,
Slurzberg and Osterheld

Provides necessary background of prin-
ciples for understanding T.V., FM and
radio circuits. $8,00

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

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

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 cus-
tomers. $3.50

7

| " 2404. FM RADIO

L EM RADIO SERVICING

. SEBVILING | HANDBOOK, King

I anpoook |

éw A practical guide to
L 4 i FM V.H.F. receivers,

their design, construc-
tion, alignment and re-
pair. $5.00

Always say you saw it in—POPULAR ELECTRONICS
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 ELECTRICITY AND APPLIANCES

Brush up on electrical theory, repair any
electrical appliance by using these simple
manuals!

2651. MAJOR
APPLIANCE
SERVICING, Brockwel

Gives essential, over-
all information for a
career in major-appli-
ance servicing, ex-
plaining methods of
repairing appliances,
organizing and manag- -
ing a service business.

2653. PRACTICAL ELECTRICITY, Croft

What electricity is, how it is generated
and how it is used. Simply written with
many graphic examples. $8.50

2667. ELECTRIC MOTOR REPAIR,
Rosenberg

All details of modern motor repair work.
Actual demonstrations of what to do and
why. Designed for bench use with a duo-
spiral binding that lies flat, $6.95

—

Be eligible for the higher paying jobs by Rt

mastering math needed in electronics —

quickly and easily.

=

 MATHEMATICS

2660. BEGINNING ELECTRICITY,
Eaton

Principles, construction and operation of
basic electrical devices and appliances.
A thorough foundation of electricity.
$6.00

2652 HOW TO REPAIR HOME
APPLIANCES, Campbelt

For the do-it-yourselfer, a handy, easy-
to-read reference book. $2.50

£

2802. MATHEMATICS FOR
ELECTRICIANS, Kuehn

A review ot the tundamental processes
of arithmetic, logarithms, and alternat-
ing current work. Includes chapter on
the concept of work and horsepower.
Material is arranged to provide a logical
teaching sequence. $6.75

T
o

" TRANSISTORS AND TUBES

2807. THE GENTLE
ART OF
MATHEMATICS, Pedoe

A fresh slant on things
mathematical, a stimu-
lating glimpse into the
fascinating world of
numbers. You will read
and enjoy this divert-
ing as well as instruc-
tive book. $3.95

2803. BASIC MATHEMATICS FOR
ELECTRICITY, RADIO AND
TELEVISION, Singer

Here, mathematical principies 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

Keep abreast of the latest designs and

ey

i

concepts in both transistors and tubes
by using the charts, diagrams, and pho-
tographs in these practical books!

2600. TRANSISTORS,
Gillie

Describes and analyzes
semj.conductors and
transistors and how
they behave. 300
pages, illustrated.
$7.95

2604. BASIC ELECTRON TUBES,
Geppert

A text for a first course in electronics, It
covers the tubes themselves, not the cir-
cuit applications. Basic principles gov-
erning operation of specialized tubes are
explained. $7.50

2605. FUNDAMENTALS OF VACUUM
TUBES, Eastman

A text midway. between the purely de-
scriptive and the purely mathematical.
Discusses the principal types of vacuum
tubes. $10.50
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2602. TRANSISTOR AUDIO
AMPLIFIERS, Shea

Fundamental considerations, transistor
parameters, basic amplifier design. cou-
pled stages, preamps, Class A and Class
B power amplifiers, examples of practical
design and much more. $7.00

2607. TRANSISTORS, Coblenz & Cwens

Treats theory, practical applications and
manufacture of transistors in a way use-

ful to technicians, engineers and ad-

vanced workers. Silicon and germanium
transistors—how they are made, used,
how they work, $6.50

2606. ELECTRON-TUBE CIRCUITS,
Seely

A clear analytical method in the study
of electron-tube circuits. Provides a
broad background in preparing for work
in radio and electronic engineering.
$10.50

2603 VACUUM-TUBE AND
SEMICONDUCTOR ELECTRONICS,
Millman

The first book to integrate vacuum tubes
and transistars. Teaches electronic cir-
cuit theory to provide an intimate under-
standing of the vacuum-tube and semi-
conductor device as a circuit element.
$10.00

2601. TRANSISTORS
IN RADIO,
TELEVISION AND
ELECTRONICS, Kiver

A descriptive, non.
mathematical text for
radio, television, elec-
tronics technicians and
for those who need to
gain a working knowl.
edge of transistors and
transistor circuits.
$7.95
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Wonderful ""how-to’’ books to help
you build and enjoy practical elec-
tronic devices simply and easily.

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

2002/60. ELECTRONIC KITS
DIRECTORY, Ziff-Davis Publishing
Company

New 1960 edition lists over 750 kits,
latest models, prices and features for
hi-fi, ham radio, SWL, shop improve-
ment, Citizen's Band, fun and educa-
tion, $1.00

2351. RADIO PROJECTS, Marcus

10 easy to construct radios described in
this book cover the field thoroughly and
completely, progressing in difficulty from
the simple crystal detector to the super-
heterodyne receiver. $3.85

2001/60. ELECTRONIC
EXPERIMENTER'S HANDBOOK,
Ziff-Davis Publishing Company

40 projects tor home and shop, 20 of
which are transistorized. Special section
on understanding transistor circuits.
$1.00; 2001C, cloth $1.95
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Here are books which simplify
basic and advanced theory — and
open new horizons to you in the
field of communications!

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 between the covers of this handy
guidebook. $2.50

2900, BROADCASTING TELEVISION
AND RADIO, Kingson, Cowgill, Levy
A simple, practical introduction to broad-
casting, dealing with performance before
the microphone and camera. $8.65

2008, CLASS D
CITIZENS RADIO,
Sands

First complete book on
Citizens Radio opera-
tion. Covers Class D
history, rules, applica-
tions, how it works.
Many illustrations.

$4.95

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 com-
mercial radio operator exams of the vari-
ous license grades. $6.00

Choose any of these practical
books—to take advantage of the
growing opportunities in the ex-
citing field of electronics!

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock

A fact-filled guidebook
to electronic comput-
ers. Explains the work-
ings of every major
computer system.
Must reading for all
who want a more com-
plete knowledge of this
important field. $4.95

2003/60. YOUR CAREER IN
ELECTRONICS, Ziff-Davis Publishing
Company

Tells where you fit in, how to program
your future, test your electronics apti-
tude, advance in your jobor career. $1.00

2301, ELECTRONICS DICTIONARY,
Cooke & Markus

An authoritative dictionary containing-
accurate, understandable definitions of
nearly 6500 terms used in radio, tele-
vision, industrial electronics, facsimile,
sound recording, etc. $6.50

2914, THE RADAR POCKET BOOK,
Boulding

A clear and concise handbook of infor-
mation on basic electrical principles and
formulae applicable to radar, together
with data on the various parts of a radar
installation. $3.85

ELECTRONICS BOOK SERVICE

434 South Wabash Avenue, Chicago 5, lllinois
Please send me the book(s) | have listed below for a FREE 7-day Trial Exam-
ination. 1 understand that if | am not completely satisfied, | may return my
selection(s) and I'll owe you nothing. Otherwise, | will send you payment for
the book(s) of my choice, plus postage and handling.

NUMBER TITLE PRICE

*TOTAL

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

(If you need more space to list additional titles, attach a sheet of paper with additional list.)

{1 SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will pay
shipping charges. Same return privileges and prompt refund guaranteed. ZES60

[1 Please send me FREE CATALOG, when published,

NAME.
PLEASE PRINT CLEARLY
ADDRESS.
CITY. ZONE STATE
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Tips
(Continued from page 28)

which is high enough to fire the lamp.—Carl
Wright, Tucson, Arizona.

TRANSISTOR BREADBOARD CONNECTOR
Tired of soldering and unsoldering com-
ponents in transistor breadboard circuits?
A simple hook-
up arrangement
can be made
from a standard
Jonesstrip. Such
strips are avail-
able in several
sizesand lengths
—forevengreat-
er flexibility, a
pair of them can
be mounted side
by side. Their
screw connec-
tions make for
easy circuit
changes. This
setup is good for vacuum-tube circuits as
well.—Jason Scheckley, New York, N. Y.

REPAIR TRIMMERS WITH TAPE
When the transparent dielectric insula-
tion between the plates of a compression-
type t}im_mer capacitor wears away or

punctures, replace it with cellophane tape.
Usually, one or two thicknesses will provide
the correct dielectric constant for near-
normal capacitance and voltage breakdown
rating.—James Clifford, Detroit, Mich.

TAPE SERVES AS WRENCH
Having trouble starting nuts on screws in
those tight corners? There’s often no room
for a wrench, but your finger wrapped with
friction or cellophane tape, sticky side out,

August, 1960

prepare for your caréer in

ELECTRONICS -
ELECTRICAL |
ENGINEERING
RADIO-TV |
COMPUTERS

At MSOE, you can equip
yourself for a career in many
exciting, growing fields:
MISSILES « RADAR *» AVIONICS
AUTOMATION ¢ RESEARCH -
DEVELOPMENTY « ELECYRICAL
POWER * ROCKETRY

When you graduate from
the Milwaukee School of
Engineering, you are pre-.
pared for a dynamic career
as an Electrical Engineer
or Engineering Technician.
Under a faculty of specialists, ¢
you gain a sound technical
education in modern, com-
pletely equipped laboratories i
and classrooms. As a result, -
MSOE graduates are in

great demand and highly 2
accepted by industries = H
nationally. {

At MSOE, you will :
meet men from all walks | f
of life and all parts of the ! 4 ,
country — some fresh out f ; i
of high school or prep scheol,
others in their twenties —
veterans and non-veterans.

You can start school in any one of four
quarters and begin specializing immedi-
ately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3-month preparatory course also is available.

FREE CAREER BOOKLET!

If you're interested in any phase of elec-
tronics, radio or television, be sure to
look into the programs of study offered
by the Milwaukee School of Engineer-
ing. Just mail the coupon.

iz

¥
B

[ o—

-

L

}

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. PE 860 1025 N. Milwavkee St.
Milwavkee, Wisconsin

Please send FREE Career Booklet. I'm interested in

B Electronics [] Electrical Power [] Television

Mechanical Engineering [J Radio (J Computers

O Electrical Engineering [J Industrial Electronics
PLEASE PRINT

Name....
Address.

ABe.rcirn

....... Zone. State.

I'm eligible for veterans education benefits
Ms-125%

Inssrressecorsononnee
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'QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE KEY

up

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in

1% minutes or less . .. for sockets,
plugs, controls, meters, panel
lights, etc. Easy touse . ..
simply turn with wrench. =7
Many sizes and models.
Write for literature. gﬁf&mﬁ

GREENLEE TOOL CO0., 1915 Columbia Ave., Rockford lllimois

WHO NEEDS

MLESOF WIRE P

GET HOME ELECTRICITY

ANYWHERE
WITH A

POWER
CONVERTER

Change 6 or 12 volt D.C. to" 110
volt, 60 cycle A.C.

No installation—just plug into ciga-
rette lighter of car, truck, or boat,
and it's ready to gol
Operate lights, electric shav-
ers, dictation machines, rec-
ord players, small electric
tools, pertable TV, and testing
equipment.

Models from |5 to 200 watts,
priced as low as $12.95

See Your Electronic Parfs
Dealer or Jobber

TERADO COMPANY &

1057 RAYMOND AVE., ST. PAUL 8, MINNESOTA
In Canada: ATLAS RADIO CORPORATION LTD., ONTARIO
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Tips
tContinued from page.33)

will do the trick. Just press the nut firmly
against the tape, and start it on its way.—
Frank Harazim, New York, N. Y.

TAPE .INDEX CUE
If your recorder doesn’'t have an index
counter, there’s still a way to find the selec-
tion you want on a reel of recording tape.
You can make an index cue by cutting a
small piece of cellophane tape and sticking

COLORED PAPER

o
Z ZCELLOPHANE TAPE
RECORDING TAPE

it on the recording tape so that it extends
146" beyond the tape. Then stick a }4¢" piece
of colored paper on the protruding portion
of the cellophane—this will enable you to
find the cue easily when the tape is moving.
_Be sure to put the cue on the uncoated
(shiny) side of the tape—Jay Willever,
Indianapolis, Ind.

RAPID WIRE-TINNING TRICK
You can tin a number of leads quickly
with a device made from window screen.
Clamp a doubled-up piece of the screen in
your vise and pass the leads to be tinned

through it. Don’t use too much solder or
you'll find it hard to pull out the wires.
__John A. Comstock, Wellsboro, Pa.

SAFETY SWITCH DEVICE
An arm added to the end of a lever-
actuated snap-action Microswitch makes a
convenient holder for safety glasses and a
safety device as well. The switch can be
wired into the start-button circuit of grind-

Always say you saw it in—POPULAR’ ELECTRONICS




POPULAR 5

ELECTRONICS

MONTH AFTER "MONTH, POPULAR ELECTRONICS RETAINS ITS POSITION. AS THE WORLD'S LEADING
ELECTRONICS MAGAZINE. THAT'S BECAUSE IT'S EASY TO READ, INFORMATIVE AND ENTERTAINING! FOR
EXAMPLE, TAKE THESE FEATURES — COMING UP IN THE SEPTEMBER ISSUE:

g THE HOW AND WHY OF METERS
Do you know how meters are designed? What goes into their construction? Or how a 50-microamp meter differs
from a 1l-amp one? The answers are all here—along with some tips on how you can make use of meters in

more ways!
GOING MOBILE ON THE CITIZENS BAND

This intriguing 'how to’’ feature offers you complete instructions and plans for installing a Citizens Band transceiver
in your car. It's great for calling the office or home while en route!

ELECTRICALLY CHARGED AIR AND YOUR HEALTH
Ever wonder why you felt better after a thunderstorm? Applying the same principles, scientists have found that
ionized air can be used to fight such ailments as the all-too-common cold, sore throats, hay fever, and the like.
And the fascinating thing about the whole subject is that how and why ions speed the healing process is not
understood—but tests indicate they do!

INSIDE THE HI-FI OUTPUT TRANSFORMER

The output transformer is the heart of a hi-fi amplifier—and this feature shows you how the heart beats! It's full
of valuable information on the design and manufacture of this important element in good listening.
And you'll find every issue of POPULAR ELECTRONICS jam packed with this kind of varied reading! That's why
it's smart to make sure that you don't miss reading even one issue. A subscription guarantees that your copy will
be delivered to your doorstep every month. If you haven’t already done so, why not subscribe right now!

CURRENT SUBSCRIPTION RATES:
one year, $4 two years, $7 three years, $10
POPULAR ELECTRONICS 434 South Wabash Avenue Chicago 5, lilinois
August, 1960 35



Tips

(Continued from page 34)

ers, drill presses, and the like, so that it is
impossible to start the machines with the
glasses on the arm. Remember that one

ularly good practice if you store your meter
in a tool box.—Charles Lang, San Fran-
. cisco, Calif.

TIPS WANTED

|

| Are you aware that POPULAR ELECTRONICS
| is very much interested in receiving your
| Tips and Techniques hints? If you know of any
i shop or circuit short-cut or innovation, tell us
I about it and you may receive up to ten dollars
|
|
1
1
|

|

|

small fleck of emery can cause the loss of |
|

|

|

for your trouble. .Just send us a short typewrit- |
|

|

|

|

K

an eye.—Courtesy Minneapolis-Honeywell
Regulator Co.

PLASTIC PROTECTS METER FACE .
Many small multimeters have a plastic.
meter face that is easily scratched. To pre- -

vent such scratching, stretch a large plastic
bowl cover over the meter. This is a partic- |

ten description plus a sharp photograph or cir-
cuit drawing. Unused items will be returned
only if they are accompanied by a stamped,
" self-addressed envelope. Why keep your pet
- ideas to yourself? Let everyone else in on them.

#760 (117 VAC) less bracket: Kit $59.95. Wired $89.95
#761 (117 VAC & & VDC): Kit $69.95. Wired $99.95
#762 (117 VAC & 12 VDC): Kit $69.95. Wired $99.95
Highly reliable; exemplary electronic, mechanical, industrial
design. Powerful 5-watt (as defined by FCC) crystal-controlled
transmitter & extremely sensitive, selective superhet receiver
with RF stage & noise limiter. Built-in speaker, detachable
ceramic mike. Pre-set & sealed crystal oscillator circuit elements.
To change channels, just change crystals — no adjustments
needed. Built-in variable ‘‘pi" network matches most popular
antennas. Portable whip & roof antennas ayailable. No exams
or special skill needed — any citizen 18 years or older may obtain
station license by submitting FCC form, supplied free by EICO.

Build the Best 6-TRANSISTOR RADIO RA-6 90-WATT CW TRANSMITTER* #720
i i Kit $79.95 Wired $119.95
| Kit $29.95 Wired $49.95 @ “us. msuo. A, $

includes FET, less 9V battery

High sensitivity & selectivity. New plug-In “Yop quality” — ELECTRONIC KITS GUIDE.
s,

~= |deal for veteran or novice. 90W CW, 65W

| ;y%g' ;peaker; pufr:.g;;:flt ::(Ia‘[l:_'e[;:u:ﬁ:e};. external plate modulation. 80 through 10
= rite rod antenna. Pre-aligned RF & IF trans- 0 __ >~ _ ____Te(ers.
o formers. Planetary vernier tuning. Earphone

HIGH-LEVEL UNIVERSAL
MODULATOR-DRIVER #730
Kit $49.95 Wired $79.95
Cover £-5 $4.50
a s i Delivers 50W undistorted audlo. Modulates
ol transmitters having RF inputs up to 100W.
Unique over-modulation indicator.

jack for private listening. Attractive tan
leatherette case, retractable handle. Com-
pact: 8%2” w, 4%2” h, 2%2” d. Only 3 Ibs.

New Code Practice Oscillator #706
Kit $8.95 Wired $12.95

I

1

:
Rugged battery-operated transistor oscillator |
circuit, built-in speaker. Front panel has {
1

1

1

1

GRID DIP METER #710
Kit $29.95 Wired $49.95

includes complete set of coils for full band
Conti ge 400 ke to 250

flashing light,”phone jack, pitch control (500-
2000 cps), external key terminals, ‘‘tempo-
rary” key. Panel switch selects Tone, Light,
or both Tone & Light, 6%2” h, 3%" w, 23" d.

Compare — judge for yourself — at your neighborhood Add 5% in the West, ©1960

E1CO dealer. For FREE catalog on over 70 models of
easy-to-build professional test Instruments, hi-fi and
ham gear, fill out coupon on Page 38

3300 N. Bivd,, L. L C. I, N. Y
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BUILD 16 R

CIRCUITS AT HOME

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

A Practical Home Radio Course

Now Includes % No Knowledge of Radio Necessary
% 12 RECEIVERS vy No Additional Parts or Tools Needed
s TRANSMITTER % EXGELLENT BACKGROUND FOR TV

: g:g:ﬁt ;rNRJAE%ErR" v School Inquiries Invited
Y CODE OSGILLATOR % Sold in 19 Gountries

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

The ¢Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern me(hodn of home training. You will learn radio theory eonltrue-
tion prlch e and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERV DETALL.
Yo learn how to build radios, using regular schematics; wire and solder
in a prouulonal manner; how to service radios. You will work wn(h (he standard type of
puniched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, de(ec(ors. rectifiers, test equlpmen( You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using t e Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic io & Electronics Tester and the accompanying instructionai materia}.

You will receive training for the Novice. Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Recelver. Transmitter, Code Oscillator, nal Tracer

ONLY

-_-

FREE EXTRAS

o SOLDERING IRON

o ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL
WRENCH SET

ALUABLE DISCOUNT CARD
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PRINTED CIRCUITRY

and Signal Injector :ircun(s. and learn_how to operate them. You will receé
background for televis i-Fi and Electronics.

Absolutely no previo knowledge of radio or science is requlred. The ‘Edu-K
product of many years of tenhmg and engineering experience. he “Edu-Kit"
vide you with a basic education in Electronics and Radio, worth many times the eompleke
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the :hahtelt background ages and bac qu s have successfully
in radio or science. Whether you are inter- used the ‘‘Edu-K in more than 79 coun-
ested in Radio & Electronics because you tries of the world The *‘Edu-Kit'’ hn been
want an interesting hobby, a well payin carefully designed, st by st that
bu:lneu or 2 job with a future, you will fin you cannot make a mistake. The “Edu-KlI"
the ‘'Edu-Kit’' a worth-while “investment. aliows you to teach yourseif at your own
Many thounndl of individuals of all rate. No mnruc(or is necessary.

PROGRESSIVE TEACHING METHOD

adio ‘Edu-Kit"" is the foremost education
an:

s(h

tr:
ern educational prin: f ‘‘Learn by Doing Therelou you construct,
lclrn schematics, study theory, practice trouble-shooting—all in a closely integrateg pr
gram deugned to provide an easily-learned thorough and interest ing background i
in b xamining the various radio paru of the *Edu-Ki You then learn
en you build a simple udle. With this f-r:t
enjoy listening to regular broadcast stations, Iurn theory, practice testing
hooting. Then you build a more advanced radio, learn more advanced theo
. Gradually, in a progressive manner, and at_your own rate, you will
ﬁnd yourse‘u connr_}:clmq more advanced multi-tube radio circuits, and doing work like a
a

ln fuded in the course are teen Receiver, Transm Code o:c:llah:
signnl Tracer, and Injector circuits. These are rot unprofessional ‘‘breadboard
exper-menu, but genuine radjo circuits, constructed by means of professional wiring
and solde! metal cha: plus the new method of radio construction known as
“‘Printed c-rcu-try " These its operate on your regular AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You will receive alt parts and instructions necenlry to build 16 dr"eren! radio and efec-
tronics circuits, each guaranteed to operate. Ou ts contain tubes, ckets, vari-
able, electrolytic, mica, ceramic and paper dnelec(rnc condenurs. vesluor:. he strips, co
hardware, tubing, punched metal cnassis, Instruction Manuals, hook-up wire, solder. et

In addition. you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a uu'ul set of tools, a
professional elec(nc soldering iron, and a self-powered Dynamic d Elec(mmcl
Tester. The du-Kit’* also inciudes Code Innru:(nom and the Progres
in_addition (o F c.c Questions and Answers for

| SERVICING LESSONS

You wnll Tearn trouble-shooting and
servicing a progressive manner. You
will pu:(:ce repairs on the sets that
you construct.
and causes of trouble in home, portable
and car radios. You will learn how to

the professional Signat ‘I’racor. the
umque s:Enal Injector and the dynamic
Radio

lectronics Tester. While you

Ou -1
will hnlp {leu “with any techmcal problems

ou may
Y 4. stnantu of 25 Popfar Pl., Water.
ry onn [} have repaired
et friends, and made
e “ldu-Kut" paid for itself, {
wn ready to spend $240 for a Course,
but ) found your ad and sent for your
Ki

Ben Valevio, 0. Box 21, Magna,
Utal ‘Th ts are wonder'ul. ere
T am senqu you the questions and also
the answers for them. [ have been in
Radio for the last seven years, but like
to work with Radio Kits, lnd like Qo
build Radio TYesting Equipment. | en-
joyed every minute | workcd with thc
dn"erent i the Signal Tracer works
fine. Also t you know that |
feel proud of becomlnn a inember of your
Radio-TV Club.’
Robert L. Shuff, 1534 Monroe Ave.,
Huntington, W. Va.: "Tho ght | would

and was really amazed
n can be had at such
a fow price. I
airing radios
riends wer

will also receive lessons lor servicing with the Pro
s iv s-gna| Injector, a High F ty 3

o s
n Service, cer(mcate of Merit and Ducount Prlvnhges.
ructions, etc. Everything is yours to keep

P————

[ PRINTED CIRCUITRY | || |

At no increase in price, the "Edu-Kit'"’
now includes Printed Circultry. You
build a Printed Circult Signal Injector,
a unique servicing instrument that can
detect many Radio and TV (roubles. |
This r y new tech of
radlo construction is now becom-ng I
popular in commerciai radlo and TV sets. I

A Printed Circuit is a speclai Insu-
lated chassis on which has been de- |
posited a conducting material which |

Rad Club, Free Consul(
You receive alf parts, tools, i

O Send ‘““Edu-Kit" postpaid.

takes the piace of wiring. The various
parts are merely piugged In and soidered
to terminals.

Printed Circultry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject is a necessity today
for anyone Interested In Electronics. l

August, 1960

PROGRESSIVE "EDU- KITS" INC

1186 Broadway, Dept. 571D, Hewlett, N. Y,

e really
get into the swing of it so quickly. The
¥ oting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found.’’

UNCONDITIONAL MONEY-BACK GUARANTEE'___'

ORDER DIRECT FROM AD—RECEIVE FREE BONUS

RESISTOR AND CONDENSER KITS WORTH §7
I enclose full payment of $22.95,

O | enciose $5. Send *‘Edu.Kit'* C.0.D. for balance plus postage,

O Rush me FREE descriptive literature concerning ‘‘Edu-Kit.”




Listen to the EICO Hour, WABC-FM, N.Y. 95.5 MC, Mon.-Fri., 7:15-8

the experts say

your ES‘I’ B_l.lY

STEREO Dual
Amp\ilf}gr-r

mplifie
bs pHFBl
Kit $69.95.
Wwired $109,.?5.
e REVIEW:
SATURDAY :
HI-F1 MUSIC AT HOME.

STEREOQ ‘p‘u;:;
mpli

Prea pHFBs

Kit $39.95.

Wired $64.95.

vExtreme

flexibitity . - -

2 bargain'’—HI-F REVIEW

STEREQ Dual
Power
Amplifiers: New

100W HF89:
Kit $99.50

£87: Kit $74.95.
7g\ngHF86; Kit $43.95.

Trancics YEW
ransistorized
Power & Bjas
Supply #1029
Kit'$19.95.
Wired $27.95.

. ila
Contmuity Tg;‘tagrt

#612. Kit g3
Wired 35,‘32;

RF Signaj
Generafor
" #324
o _Kit $26.95.
~/ Wired $39.95

1350

IN STOCK! Compare,

take them home — right “off the shelf”” — from 2000 neighborhood

dealers. Over 2 MILLION EICO instruments in use throughout the world.

See Page 36
38

wired $139.50.
Wired $114.95.
wired $74.95.

PM, & Sat. 11-12 PM.

EICO, 3300 N. Bivd., L.I.C. 1, N.Y, PE-8

Show me HOW TO SAVE 50% on 70 models of top-
quality: [J HI-FI [ TEST INSTRUMENTS
] "HAM™ GEAR. [] Send FREE Stereo Hi-Fi
Guide. {1} Send FREE Short Course for Novice
License. [] Send FREE Catalog & name of neigh-
borhood EICO dealer.

Namep....commsasrensn
Address
City....

ADD 5% (N THE WEST

Tuner HFTS9
- Kit $39.95°.
i Wired $65.95”.
@ Cover $3.95.
' “0ne of the best

1 STERED A n¢
] i A NEwAutomatic buys” AUDIOCRAFT
: w4y Changer/Player AM Tuner HFT94

*Less Cover, 95. wired $65.95,
EE T et Kit 83995, b ver & FET.

! ‘ fa. 1007 (7 ulh
l\- \ diamond, 3

R Vi)
= sapph dual sty

> incl. FET. R Bookshelf

R ] Speaker

system HFS1

complete with

S—— Mono Power - built
fo - Amplifie;(s] (gg. facmcrzbine ;
5°i3?~'an; use Sy | kit $39.355
2 for Stereo) I g Wired $47.
o R | Y D ol
§ o Wired 398 = COMPLETE
i
bl FIER
. Integrated AMPL A3
wﬁ—f Amplifiegso: (3%. - *3“‘9?,
"2.9 9 jowatt; use _ wired §64.9
@ 9.5 Y gor Stereo) L
= from Kit $34.95. TRUE Hi-Fi quality t0 drive hi effi

wired $57.95. to concert volume.

speakers

«woand in

TEST INSTRUMEN T &

Miniaturizeqy

Multi-Signat vacuum
Tra’(cietrs,?glqg_r,s/\ ltn;((;rer -':‘rggle
it 15 o _Kit $25
Wired $28.95. | Wired $39 05 Pemﬁofzegg
& Uni-Probe
" ) (pat. pend,
S PUSPLPuH _Kit 329.95.)
0pe ~425
_Kit $44.95 hL e,
woov%ﬂs{\s/g“ Wired $79.95, R —
Wikt $12.00. 5 chge— s & CJE] ™
= g 1 u
it $12:50. co $79.9650 o Fo'e e Tester
Wired $129'50, | # Hidias
| B S Gy g 1oy
S
Pae;;?lse/l Batte R-C Brid
e =% Eliminator 8 RCL
— Combination | UMeudl & Charger Gomparstor
sizgs wits I8 |, e s
d $19. _ Extra-fj . ‘ i
Combinatigns) Ki:n}gﬁ'?“ equi';')tterg(iofgé red szg.gg.
.95, i '

Wired $47.95

©1
960 evecraonsc WSTRUMENT co., 4y

#3300 H.BLvp., 1) ¢ 1m0y,

for the BEST BUYS in CITIZENS TRANSCEIVERS, “HAM’” GEAR and TRANSISTOR RADIOS.
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LTHOUGH preliminary ad;ust-

ments on mobile radio equip-
ment can be made on the bench,
they're best done under actual
operating conditions. The little
scope to be described here is small
enough and light enough to allow just that.
In fact, because of its extreme portability
and ease of operation, the Min-O-Scope has
few equals for on-the-spot checking and ad-
justing. It's ideal for viewing television
circuit waveforms and tracking down audio
system troubles.

August, 1960

COVER STORY

A true oscilloscope-in-niiniature, this tiny
unit can be built for less than $30.00. In
performance, it offers nearly as much as
some larger scopes, yet it measures only
Tl” x 43" x 2% ”—about the size of a book.
And although it requires 117 volts a.c. for

39
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operation, is uses so little current that a
small d.c.-to-a.c. converter (such as the one
described on page 53 of the May PoruLar
ELEcTrRONICS) Will power it very effectively
for mobilé use.

Like any scope, this one is designed
around a cathode-ray tube (CRT). Made by
Electronic Tubes Ltd., the 1CP1 cathode-
ray tube used in the Min-O-Scope is only
4%" long and fits a standard loctal socket.

40

. (—:.%e._ 3y

X

T0 TBI-3
Subassemblies are built
scparately and wired into

_ = circuit. Chassis for VI

o = = R’S“
D) R4 W and V2 measures 2" x 214"

' and has 3" lip; term-
=10 T8I inal boerd TBI has |l
, = pairs of solder lugs and

2 e
T
. ,5:(: = TOS'™% measures V4" x 344" overall.

N
4

Y

More important, it will operate at voltages
from 350 to 600 volts.

One of the most intriguing features of
this little CRT is its ability to operate
without centering or focusing controls—
these operations are taken care of in its
design. Of course, such controls could be
added, but the resistor values specified re-
sult in good centering with no adjustment
whatever.

Circuit Details. Potentiometer R1 con-
trols the height of the displayed pattern
on the CRT. As little as 1.5 volts r.m.s.
applied to the vertical amplifier input will
result in full vertical deflection. Consider-
ing the size of the overall instrument, this
sensitivity is astonishing!

Measurements made with the gain con-
trol wide open indicate that the upper limit
of flat frequency response is near 55 kc.
At half gain it approaches 18 ke. The gain
falls off about 30% (of 1 kc. reference) at
around 300 kc. at full gain and around
82 ke. at half gain.

Five ranges of sweep speed are provided.
By using potentiometer R19, fine-frequency
control can be obtained with a range vari-
ability of about 10 to 1. Thus, the minimum
frequency-repetition rate of the time-base
circuit is about 20 cps (S1, position 1); the
maximum frequency-repetition rate for this
same switch setting is about 200 cps. Like-
wise, the highest minimum frequency-repe-
tition rate of 3500 cycles has a maximum
repetition rate of approximately 35 ke. (S1,
position 5).

POPULAR ELECTRONICS



=>TC TRI-7

0
Vl—(_‘SND.

T0 Tel-xzqﬂ

Potentiometers are
mounted at front of Bake-
lite case, jacks JI and J2
at rear, switch S1 on top.
Magnetic foil shields cath-
ode-ray tube from near-
by power transformer TI.
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Vertical amplifier (VI), sweep generator {¥2), and cathode-ray tube (V3) sections of oscilloscope.

Cl—.1-u1., 600-volt paper
C2,CS, Cl1—.1-uf. parer

C3—.001-11. mica all ceramic

C4—.01-uf. paper and paper
C6—.00015-uf. mica capacitors
C7—.001-uf. ceramic 400 volts

C8—.005-uf. ceramic unless

C89—.02-uf. ceramic otheryise

C10—.05-uf. ceramic specified

Cl2, C13—.01-uf. ceramic

Cl4a/C14b—8/8 uf., 450-volt electrolytic

C15—20-u1., 450-volf electrolytic

Cl6, C17—.25-uf. paper

D1, D2—150-ma. silicon diode (Sarkes Tarzian
M-150 or equivalent)

Fl, F2—Y4-amp., 3AG fuse (in power plug)

NEI—Neon bulb (General Electric NE-2E or
equivalent)

Pl—Fused power plug (Elmenco)

R1, RS, R19—]-megohm potentiometer {Mallory
US4 or equivalent)

R2,R11, R14, R22—47 ohms all fixed
R3—33,000 ohms resistors
R4, R17—2.2 megohms 12 watt

R6-—220 ohms
R7, R20—68,000 ohms

- PARTS LIST

R8, R15—220,000 ohms

R9—27,000 ohms

R10, R13—47,000 ohms

R12—50,000-0ohm potentiometer (Mallory U35 or
equivalent)

R16—330,000 ohms

R18--100,000 chms

R21—22,000 ohms

-R23, R24—4700 ohms

R25, R27—] megohm

R26--470,000 ohms

'S1—S.p.s.t. switch, on Rl2 (Mallory US26 or
equivalent)

S2—Miniature 5-position tap switch (Grayhill
5001-5 or equivalent)

T1—Power transformer; primary, 117 volts a.c.;
secondaries, 250 volts @ 25 ma., 6.3 volts @
1 amp. (Knight 62G008 or equivalent)

TBl—Terminal board (Lafayette Type MS-304 or
equivalent)

V1, V2—6AMS6 or 6AU6 tube

V3—ICPI tube (available from Electronic Tubes
Ltd., High Wycombe, Bucks., England, for $8.40,
postpaid)

1—7V5" x 434" x 21" Bakelite case

Misc.—Hardware, magnetic foil, wire, etc.

Pawer supply of Min:O-Scope. Points A" and '"'B" connect to matching symbols in the diagram above.

%
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g n? vaAC. -
<3
I BLx

5 ol
L
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The Min-O-Scope is composed of three
tubes and a common power supply. Tube
V3, the cathode-ray tube and heart of the
Min-O-Scope circuit, graphically shows fluc-
tuations in the voltage applicd to input jack
J1. Principal components needed for V3's
operation arc a sweep oscillator (V2), a
voltage amplifier (V/), and a power supply.

In operation, electrons emitted by V3's
cathode are focused into a narrow beam of
very high velocity. This beam, controlled
both horizontally and vertically by the in-
puts from V2 and V1 respectively. is allowed
to strike a fluorescent screen, where it causes
the screen to glow. The sweep voltage—or
time-base voltage, as it is sometimes called
—from sweep oscillator V2 is applied to
V3's horizontal deflecting plate, and the
amplified output from VI is delivered to
V3's vertical deflecting plate. Current flow
—and thus “brightness” or “intensity”—
in V3 is controlled by the setting of poten-
tiometer RS5.

Vertical deflection amplifier VI is a con-

> T0 B+

'

Sweep oscillator (V2] supplies time-base
voltage for cathode-ray tube. Oscillation
results from coupling between plate and grid.

ventional, resistance-capacitance-coupled am-
plifier. The input signal from J/ is fed
through d.c. blocking capacitor C/ to po-
tentiometer R/, which controls the gain of
the stage and thus the height of V3's dis-

T T —

HOW IT WORKS "™

played pattern. The output from V/ is
coupled to V3's vertical deflecting plate
through capacitor C5: the omission of the
usual cathode-bypass capacitor from V/ in-
troduces degenerative feedback into the stage
and thus extends frequency response.

Sweep oscillator V2 gencrates the saw-
tooth waveform required by V3. Although
V2 appears to be another conventional class
A amplifier, the stage is actually a modified
Miller integrator circuit. Its sawtooth out-
put is chiefly a result of the placement of
capacitors C6 through CJ0, which are indi-
vidually switched between F2’s plate and
grid. The input to the tube’s suppressor
(controlled by the setting of R12) governs
the charging and discharging of the selected
capacitor by altering V2's effective plate and
screen voltages; potentiometer R/9 varies
sweep speed over a 10 to 1 ratio by adjust-
ing the voltage applied to the grid of V2
in its class A state and thus the discharge
rate of the selected capacitor.

The power supply uses two silicon recti-

Simplified ver-
sion of power
supply contains
only components
needed for volt-
age doubling.

v

A

A
Further simpli-
fication of volt-
age-doubling
circuit. Point
“B" is high-
voltage output.

fiers in a voltage-doubling circuit to provide
high voltage for the CRT. Diode D/ also
serves as a half-wave rectifier to supply plate
voltage for the voltage amplifier and sweep
voltage circuits.

T ————

Although the amplifier section (V1) isn't
really needed for tests in which there is
100 volts or more available for direct appli-
cation to the CRT's vertical and horizontal
plates—checking AM modulation percent-
ages is one example—no binding posts are
provided for this purpose. But it’s a simple
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matter to use clip leads for direct connec-
tion to the CRT.

Construction. A Bakelite instrument
case was selected to house the scope bhe-
cause it provided an easy means to mount
parts without insulation worries. Be very
careful when drilling holes in the case—
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always use a small drill to get the hole
started, and avoid applying much drill pres-
sure or you may chip the Bakelite. Use a
sharp punch to lay out the holes.

First drill the front-panel hole for the
CRT, the four potentiometers, and the neon
indicating lamp. Then drill the holes for
the handle and switch S1.

Transformer T1 is mounted in the upper
left-hand corner of the case. One terminal
of T1 is used to fasten it to the case with
a 6-32 screw; the other terminal is cut off
to save space. The two binding posts (one
red and one black) should then be installed
on the rear of the case for vertical and
ground inputs. Drill a hole for the 117-volt
a.c. line cord in the rear before mounting
the rectifiers and filter capacitors.

Solder the lugs of the two four-terminal
mounting strips to the transformer case;
the strips hold the resistors associated with
the power supply. Mount diodes D1 and
D2 in clips in the lower-left rear corner
of the case. Then install the clamp which
supports the CRT.

A dual 1l-terminal mounting board is
used to hold a number of capacitors and
resistors. Wire leads about 9” long are
connected to the terminals as shown and
then the board is mounted to the closed side
of the case with one screw. This board
simplifies wiring considerably.

With the tube chassis installed, wiring
should proceed from the terminal board
to the tube chassis; then to the pots; and
on to the CRT socket, switch 82, and the
power supply. Leads on the CRT socket
as well as on the terminal board should
be color-coded to make connections easy.

Operation. Before testing the Min-O-
Scope, install fuses F1 and F2 in the fused
plug and carefully check all wiring against
the diagrams. Now turn S2 on. The neon
bulb should light immediately and the
tubes’ heaters should begin to glow.

A word of caution at this point: do not
attempt to operate the CRT at less than
350 volts—to do so may damage it. If you
have difficulty getting the CRT spot to
come to the centér, vary the values of R16
and R17; potentiometers rated at 2% meg-
ohms can be used in place of these fixed
resistors if you wish.

After the tubes have warmed up, a hori-
zontal line should appear on the face of the
CRT. If it is not exactly horizontal, twist
the CRT in its'socket until the line is per-
fectly aligned across the center of the tube
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face. Make certain that the CRT is not
mounted too closely to transformer T'1. To
shield the CRT from the power transformer,
some Netic magnetic foil (made by the Mag-
netic Shield Division of the Perfection Mica

- Co., 1322 North Elston Ave., Chicago 22,

I11.) can be wrapped around it and secured
with two turns of small copper wire.
Next, with R1 at minimum, connect the
output from a 6-volt filament transformer
between the vertical amplifier input and
ground. Now rotate R1 very slowly until
a waveform is produced. Switch 81 to posi-

" Completed scope is compact and fully port-
able. Rubber feet on bottom protect case;
holes on side were added for ventilation.

tion 2, rotate R5 to feed a little voltage to
V2, and adjust fine frequency control R19
to produce a stationary pattern. A little
juggling of R5 and R19 should produce a
well-defined wave.

With no CRT focusing or centering to
worry about, the Min-O-Scope is about the
simplest scope in the world to operate.
You'll find it useful for AM modulation
checking; SSB equipment alignment; re-
ceiver monitoring; checking power supply
ripple; as a null indicator in bridge meas-
urements; checking key-click filters and
audio amplifier operation; and dozens of
other tests and adjustments. —fo-
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You can go on the air legally w':ffhéuf a license by making your

phono oscillafor_doublé as a tiny broadcasf station

By LEE CRAIG

F YOU'RE FAMILIAR with ham radio,
you probably know that hams need a
license before they can go on the air. But
there's a way you can go on the air—legally
—with no license at all. The secret is to
keep your transmitter’'s power within the
limits specified by the Federal Communica-
tions Commission. Under present regula-
tions, you can broadcast voice, music, or
code without a license if you keep the radi-
ated power from your transmitter low.
Any phono oscillator—actually a small
AM transmitter—can be used as a “flea-
power” broadcasting station. These oscilla-
tors are available ready-made or in kit form
for as little as $4.50. Plug a microphone
into the oscillator phono jack, connect a 10’
piece of wire as an antenna, turn the oscil-
lator on, tune it to a clear spot on the AM
band, and you're ready to go on the air.
What You Need. For two-way com-
munication between stations, each station
must be _equ'ipped with a transmitter (phono
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oscillator) and a conventional  AM broad-
cast receiver.

Usually not designed with a press-to-talk
circuit, a phono oscillator radiates contin-
uously when turned on. But you can have
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Yersatile Knight-Kit wireless broadcaster/amplifier can be used with almost any
phono pickup or microphone. Signals can be broadcast or fed directly to a speaker.’

“simplex” (press-to-talk) communication in
mobile-radio style by adding a push button
to your transmitter. This generally requires
little more than connecting a push button
in series with the cathode of the oscillator
tube. When the button is pressed, the trans-
mitter is on. When it is released, the trans-
mitter is off. The schematic shows where to
add a press-to-talk switch to the Knight-
Kit wireless broadcaster/amplifier.

Phono oscillators are intended for very
short range operation, on the order of 50’ to
100', but they can be.heard much farther
when connected to an antenna. The signal
radiated by the Knight wireless broadecast-
er, for example, can be heard 200’ away
with a pocket-size transistor receiver, and
up to half-a-mile away with a good auto
radio. .

There’s another trick to increasing a
phono oscillator’s range. The FCC limits
the length of the transmitting antenna to
minimize radiation, but.there's no limita-
tion on the receiving antenna’s length.
Using a good antenna at the receiving end
will boost any phono oscillator’s range for
two-way communication.

Receivers with built-in loop antennas can
be made more sensitive by connecting them
to an outside antenna. Many receivers have
an antenna jack for this purpose. If your
set doesn’t have one, you can still increase
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its sensitivity by coupling an antenna sys-
tem to it inductively (see photo’ on' next
page).

Mobile Operation. A simple transmit-
ter of this sort can also be installed in a
car, using a vibrator or transistor-type con-
verter to furnish the required 117 .volts a.c.
from the car battery. The antenna can be
one of the conventional telescoping car:
radio antennas.

Instead of the usual shielded lead, you
can use a piece of ordinary insulated wire
for connecting the transmitter to the an-
tenna. But remember that the overall
length of the lead-in and the telescoping an-
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tenna must not exceed 10 feet. And don’t
forget to ground the transmitter chassis
to the frame of the car.

The car radio is used as the receiving de-
vice in such a two-way station. Don't ex-
pect much range—you'll be doing well if
you get 1000 feet. This range, however, is
adequate for talking to your family by radio

when passing your house, or for two or |

more cars in a convoy. You can also ‘com-
municate between a car and a house trailer.
Setting Up. Tune an AM broadcast re-
ceiver to a clear spot in the band where no
station is heard. Then, with the 10’ an-
tenna connected, adjust the transmitting
tuning knob or adjusting screw until the
radio receiver’s background noise drops.
Plug a mike into the oscillator’s phono jack
and check for your voice on the radio.
Make sure that the transmitter isn't
tuned to within 10 ke. of a broadcast station
that can be heard in the neighborhood.
Otherwise, signals from your transmitter
and the broadcast station will form a het-
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You can add an antenna to your
radio even though it lacks an an-
tenna jack. Reception can often
be improved by simply unplugging
a floor lamp and wrapping the lead
cord around the rdadio as shown. ~

Wired and ready for use, Bud
Radio's WO-6 phono oscillator has
a terminal strip at bottom for easy
connection to input and antenna.

erodyne beat that will interfere with recep-
tion of that particular station by nearby
listeners.

Most factory-made oscillators have al-
ready been certified by the manufacturer
and meet FCC requirements. FCC regula-
tions allow you to operate your transmitter
on any frequency between 510 and 1600 kc.
Input power to your transmitter’s final
stage (plate voltage X plate current in am-
peres, plus screen voltage X screen current
in amperes) must be kept below 100 milli-
watts (0.1 watt), and your antenna and its
transmission line must be less than 10’ long,
overall. In addition, spurious radiations
(harmonics) must be at least 20 db (1/10th
the voltage) below the level of the unmod-
ulated carrier at the operating frequency.

It's a good idea to get a copy of Part 15
of the FCC Rules before attempting to use
a transmitter without a license. You can
obtain a copy from .the U. S. Government
Printing" Office, Washington 25, D. C,, for
$1.25, including postage. Armed with this
information and a phono oscillator or two,
you're in for lots of fun. —B0—
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Giant capacitor bank at Los Alamos discharges 40 million amperes in [0 microseconds.
Circled workmen give some idea of overall size of unit, only one-third of which is shown here.

World’s Largest Capacitor

OW being completed at the Los Alamos
Scientific Laboratory in New Mexico is
the world’s largest capacitor. Called Zeus
after the ancient god who hurled thunder-
bolts, the device is capable of delivering a
40-million-ampere jolt—equal o the entire
electrical output of the United States—for
a period of 10 microseconds. The power is
used for experiments in connection with
Project Sherwood, our research program
for harnessing thermonuclear energy.
Zeus is composed of 12 racks, each meas-
uring 20’ high, 3’ wide, and 28’ long. A total
of 4032 capacitors—336 for each rack—
offers a capacity of 60,000 microfarads, or
.06 farad. With a charging current of 3.5
amperes at 2500 volts d.c.,, only about &5
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seconds is required to charge all 12 racks
to 20,000 volts.

The output power is handled by 1343
ignitron switches and their firing systems
which feed into 1343 output cables. Com-
plex output facilities permit four experi-
ments to be conducted independently.

Since just a fraction of Zeus’ power could
cook a man to a crisp, elaborate safety pre-
cautions are observed. All experiments are
carried out behind interlocked doors. Warn-
ing alarms, automatic shut-off circuits, and
remote-control systems also contribute to
the safety of the device.

The entire system was designed by the
Los Alamos Scientific Lab in cooperation
with the Sandria Corporation. ~30—
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ERE’'S a one-
tube FM tuner
that’s inexpensive,
easy-to-build, and
remarkably good-
sounding to boot.
Naturally, the set’s
sensitivity doesn’'t com-
pare with that of commer-
cially -available tuners, but it will -pull
in most stations within a range of approx-
imately 10 miles. Parts for the tuner, in-
cluding power supply, will cost about $11.
Because it’s built around a superregener-
ative detector, the set is comparatively in-
sensitive to pulse interference—auto igni-
tion noise, for example. Another inherent
characteristic of a superregenerative detec-
tor is its tendency to hang on to a signal;
this gives the set a sort of automatic fre-
quency control action.
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Superregenerative circuit
provides FM reception
at rock-bottom price;
incorporates features

of more elaborate sets

By ROBERT E. DEVINE, W6AVW

Although the tuner circuit isn't much
more complicated than some fancy crystal
sets, bear in mind that its operating fre-
quency is measured in megacycles, not kilo-
cycles. A good many sets will get by with
long, sloppy leads at broadcast frequencies,
but things just won’'t perk at 100 mec. unless
the wiring is as short and direct as possible.
Tor this reason, it's best to follow closely
the general layout shown.

Construction. The tuner and power sup-
ply were assembled on a 3%" x 6%" x 2"
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piece of plywood. End pieces are 3%” x 3%”
X %" plywood; the cover is a 10%" x 7"
piece of perforated metal bent into a ‘g
shape. If you have trouble with body-
capacity effects, try mounting a 314" x 214"
piece of sheet metal on the back of the
front panel to isolate tuning capacitor Cg;
ground the metal plate,

Since pins 2 and 5 on socket SO 1 were not
needed'in wiring, they were, removed. The
metal'grou'nd'ing post in the center of the
socket was also removed and replaced with
a wood screw to mount the socket on the
board. A 4-40 nut placed under 801 acts as
a spacer to keep the remaihing pins from
being pushed out flat as the socket is
tightened down.

Choke RFC1 was wound on a %" dowel,
then coated with polystyrene dope to make
it easier to handle. If you don't have No. 23
enameled wire on hand, but do have No. 22

Circuitry of the EM tuner
is extremely simple, as the
schematic diagram shows. A
single triode (VI) is con-
nected in a superregenerative
hookup; power for the tube
is furnished by rectifier DI.

holésvslightly undersized to grip the leads
firmly,

Note that transformer Ti's mounting
strap is grounded. One red lead from Ti
is soldered to a lug under one of Trs
mounting screws; another lug is used under
the other mounting screw. Be sure to
scrape off the paint around T1’s mounting
holes to insure good electrical contact.,

One last construction tip—don’t fudge on
the values of resistor R3 and capacitors
C3 and C4. The total cost of these three
parts is relatively small, and their values
are quite critical. Capacitor C3 must be a
silver mica unit as specified.

Operation. With the a.c. power cord
plugged in, an ouiside antenna attached (a
TV antenna will work well), and the audio
output lead plugged into an amplifier, you
should hear either a hiss or a station. Now
all you have to do is adjust C4 or LI for

ANT,

o
N
>

c2

RFCI

Or 24, use it instedd. Choke RFC? isn't over- '
ly critical, either—any 7- to 10-mh. r.f, -
choke should be satisfactory.

The B+, ground, and heater leads are
terminated on ga three-terminal mounting
strip; RFC2 and L1 are soldered to brass
screws driven into the plywood. The a.c.
cord, the shielded audio output cable, and
the 300-ohm twin lead can bo passed
through holes in the rear panel; make these
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best performance, and expand or compress
L2 so that the tuning capacitor covers the
88- to 108-mc. range.

Capacitor Cj is properly set when its
capacitance has been increased as much as
possible with the detector still oscillating
over the entire frequency range. With Cj
at'maximum, the receiver wil] be dead over
part or all of the FM band. Too tight a
coupling between L1 and L2 will also stop
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Lt
1% TURNS 214
WIRE, %' DIA

L2

#12 WIRE,
= %" LONG,
%" D14,

A single triode is used as a superregenerative de-
tector in the familiar Colpitts circuit. Incoming
signals from the TV or FM antenna pass through
the 300-ohm twin-lead to LI. Since coils LI-L2 act
as a transformer, voltage is induced into L2 with
specific stations selected by tuned circuit L2-C2. The
signal passes to the grid of V7 through grid leak
resistor-capacitor combination R3-C3. Since both
grid and plate circuits of VI are tuned to the same
frequency by L2-C2, oscillation takes place at that
frequency.

Because of the presence of R3-C3, oscillations
occur simultaneously at another and lower frequency.
This second or “‘quenching’” frequency throws the
detector in and out of oscillation at its main fre-
quency some 20 to 30 thousand times a second: Since
sensitivity in a regenerative detcctor is maximum
when the detector is about to g0 into oscillation,
throwing the detector in and out of oscillation at a
ultrasonic rate results in sensitivity so great that
thermal noise can be heard as a hiss between stalions,

The a.i. component in the output from the detector
is filtered by the r.f. chokes and capacitor C5. then
fed to an external amplifier through d.c. blocking
capacitor C6. Power for the detector is furnished
by transiormer 77 working in conjunction with half-
wave rectifier DI and filter C1-RJ.

HOW IT WORKS momemmmmme

4'%" TURNS
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Colls LI and L2 are hand-wound from No.
14 and No. I2 wire respectively and held in
Place by their own leads. Although the
coils should be as close together as possi-
ble, they should not fouch each other.
Spacing of L2 can be varied until the tuner
covers the entire 88-108 mc. FM band.

the oscillation, but the coupling here should
be as close as possible to bring in stations
strongly and eliminate hiss. You can also
try grounding one side of L7; make the con-
nection permanent if it results in a stronger
signal.

If you can’t get stations on the high end
of the band, unsolder L2, expand it slightly,
re-solder it in place, and see if the high end
of the band comes in. If it does not, repeat
this procedure until it does. On the other
hand, if the tuning capacitor becomes fully
enmeshed before you get to the lower-
frequency stations, unsolder L2 as above,
but compress it before replacing it. If this
doesn’'t work, add one turn to the coil—
you'll have to make a new coil to do S0,
but this should take only a few minutes.

Prepare to be pleasantly surprised if you
have a hi-fi rig to feed the tuner into. Many
people are astounded at the quality of
sound that emanafes from this ultra-simple
unit. In fact, you're likely to be swamped
with friends by the bushel who want you
to whip up one for them. —30—
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MUSICAL QRM from the door chimes

interrupted my vain attempts to raise
a ZS2. A small, round, middle-aged man
and a girl stood at my door.

“May we have a minute?” he asked,
sliding past me with the young lady when
I did not answer immediately. They sat
down side by side on the couch. In the
strong light, I judged the girl to be about
18 and exceedingly plain—to put it mildly.

‘“You're wondering what this is all about,”
he began, a curved slice of a smile on his
pumpkin face. “Well, my daughter and 1
are SWL’s. We listen in to your DX at-
tempts quite a bit, living just in the next
block as we do. And we know you have a
problem. May we be frank ?"”

“A problem? Well, if you say so. Go

ahead.”
" “Yes, a problem—namely, your difficulty
in making DX contacts despite high power
and a 75 four-element beam. In short, your
many CQ’s rarely result in a contact.” .

I. blushed, then bristled, the -short hairs
on my neck standing up as though charged
by a rubbed comb. ’

He lifted a hand in remonstrance. “You.

said I could be frank.” .

“Go on.” I tried to sound pleasant, but
this guy was beginning to get my goat. This
SWL! What did he know about ham radio?
And his daughter—why was she here?

“All right, so I don’t make many DX con-
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By FRED E. EBEL, W9PXA

tacts. I even have trouble making nighttime
ground-wave rag-chew QSQ’s. There could
be any number of reasons.”

He shook his head. “There is only one
reason—you!”

I advanced on my guest, chin jutting out.
I weigh 210 and recently graduated from
the Flexor School of Muscle Building. The
little guy made for the door with his
daughter.

“Very well, young man. If we can’'t be
frank, we can’t help you.”

“Wait . .. I'm sorry.” He had me hooked.
Now I was curious. “Just what is wrong
with me? Be as frank as you like.”

He sank down into an easy chair, leaned
forward, and almost whispered: “It’s your
voice.”

“What do you mean? Wha-what’s wrong
with my voice?” I steeled myself for the
answer.

“It's lousy!”

1 bristled again, then remembered the
frankness bit. “Explain,” I demanded.

He extracted a reel of tape from his
pocket and motioned toward my tape re-
corder. ‘“This will explain, if you play it.”

T was my voice—a “CQ DX” call I'd
made the week before, which, like the
rest, had resulted in a big nothing. It was
the first. time I'd heard my voice. I'd re-
corded a lot of hams, but I'd never listened
to myself before. And, my voice really was
lousy! Even with the help of a 15” woofer,
it was like the shrill piping of a three-year-
old. I'd heard squeaking gates that sounded
better.
Suddenly I felt sorry for all the hams
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that had to put up with my voice, and
I knew why my CQ's were followed by dead
air. But how did my strange visitor fit into
this dismal picture? A light flared in my
head.

“If—if this is blackmail, I'll—I'll not give
you more than ten dollars to get rid of that
tape!"”

He seemed genuinely offended. “Sir, if
you're thinking in terms of blackmail, then
our—ah, arrangement is off.”

“Arrangement? What's this about an
arrangement?”’

He coughed, and for the first time ap-
peared nervous. “Sir, now I'll be frank
about myself and daughter. I have a meager
income and my daughter has—well, you
can see that she would have difficulty get-
ting work, even as an office girl.”

Too many Marilyn Monroe’s nowadays, I
thought. “Go on,” I prodded, wondering
what the hooker was. ’

“Well, Gertie's got to do something. She's
expressed an interest in welding. They wear
a mask, you know and—"' He left the words
unsaid in respect for his daughter. “She'd
like to go to this welding school, but’—his
head fell—“we're short about fifty dollars.”

I thought this one over. Was it worth
fifty dollars to be told that your voice is
lousy,and be given audible proof? True, I
now knew why my CQ’s had fallen on deaf
ears. But touched as I was by this display
of parent-to-daughter affection, fifty-dollars
was fifty dollars.

“I could give you ten,” I said. “Maybe
the other neighbors would—"

“Please!” he pleaded. “No charity. We
have a service.”

“A service?”

“Yes, my daughter, Gertie. She could do
your CQ’s, serve as a sort of bait. Then,
when your DX contact is hooked, you could
take over. She would perform this service
for a nominal fee—say, three dollars an
hour.”

HIS was nothing new. I'd been hooked

lots of times by feminine CQ’s. But
Gertie! He saw the skepticism on my face,
drew out what appeared to be a script, and
handed it to his daughter.

“Close your eyes while Gertie reads this,”
he commanded.

I obeyed and Gertie intoned a “CQ DX,”
signing my call letters..I had never heard
such a voice. Each word—nay, each syllable
—was like a loving caress, petal smooth,
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intoxicatingly sweet. I was floating on a
sea of fragrant roses, conjuring up an
image of the creature endowed with this
lovely voice—heart-shaped face, peaches-
and-cream complexion, and full, red lips
pouted provocatively. Instinctively, I pursed
my lips. ’

My pumpkin-headed visitor brought me
back to grim reality with a hearty: “Nice
voice, isn't it?”

I opened my eyes. “Say something—any-
thing!” I demanded, looking intently at
Gertie.

“I am very pleased to meet you,” she
responded.

Again I was thrilled. But my enthusiasm
quickly wilted as Gertie’s painfully plain
features came back into focus. Still, I was
interested. With a voice like that as CQ
bait, I could rack up plenty of rare DX—
the kind of fierce, competitive DX where
the distant ham chooses one of the many
hams calling on his frequency. A siren voice
like Gertie's would be irresistible.

“Okay,” 1 agreed. “We'll try it. To-
morrow's Saturday. See you at 9 in the
morning, Gertie.”

Her father coughed discreetly. “I'll be
with her.” Then noticing my slight frown,
“Don’'t worry, I'll be quiet as a mouse, read-
ing my bird book. You—ah—understand
why.”

I understood. But as far as I was con-
cerned, Gertie had a chaperone with her at
all times—her face. So I agreed.

Gertie, posing as a “friend of the family,”
belted out some terrific CQ’s that figur-
atively melted the insulation off coax trans-

(Continued on page 118)
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INSIDE the
Hi-Fi

PART 2 of two parts

S we discussed last month, each type of micro-
phone has its own special advantages. This
means that no one microphone is “better” than any
other—it all depends on what you want the micro-
phone to do. .

From the user’s point of view, the most impor-
tant characteristics are: (1) frequency response,
(2) pickup pattern, (3) sensitivity, and (4) im-
pedance. For every application, there is an opti-
mum combination of these characteristics. Let's
look at each of them in turn and see how they enter
into the overall picture.

Frequency Response. Broadcasting and re-
cording are two fields where a microphone is often
called upon to cover the widest possible frequency
range. Although this is far easier said than done,
there are several high-quality (and expensive) mi-
crophones which come close to managing it—among
them the Neumann (formerly Telefunken) U-47,
the Sony C37A, and the Capps CM-2001 capacitor
mikes, as well as one or two ribbon mikes.

The super fidelity that these mikes offer, how-
ever, can frequently be too much of a good thing.
For example, too much response in the very low
bass region can result in unwanted pickup from
street traffic, subways, air conditioners, etc. This
problem is so serious that recordings in European
concert halls are often made in the dead of night
when such disturbances are at their lowest level.
An *“ultra-fidelity” mike, therefore, while ideally
suited for recording original master tapes, is of
limited use to the average recordist.

Less expensive, but still quite suitable for most
amateur uses, is a microphone with a slightly less
extended frequency response. In fact, for most

amateur hi-fi purposes, ‘a microphone whose re- "

sponse slopes off below 50 cps is preferable to a
microphone that is flat down to 30 cps. There are
a number of microphones that provide a flat re-
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“Ultra-fidelity” microphones such
as the Neumann U-47, above, are
somewhat tricky to operate and are
designed for use by professionals.

sponse between about 50 and 15,000 cps,
but which roll off the extremely low fre-
quencies. Among these are the Electro-
Voice 635, the Shure “Unidyne,” and the
Turner 57.

For home recording and for high-fidelity
public address systems, the high-end re-
sponse can slope off beyond 10.000 cycles.
Many microphones with frequency response
from roughly 50 to 10,000 cps are available
at very reasonable prices.

For communications work, a microphone
with a wide frequency response is definitely
a disadvantage. One which covers the range
between 300 and 4000 cycles will provide
higher efficiency and better intelligibility
under high-noise conditions than will a
higher-quality mike. Carbon microphones
were once used almost exclusively for this
purpose, but today there are both dynamic
and crystal mikes designed specifically for
limited-bandwidth voice work.

Since it is obvious that differing applica-
tions call for microphones with different
frequency-response characteristics, it is log-
ical to suppose that a microphone with
variable response would be useful. A num-
ber of microphones provide this facility.
The most common type has a built-in
switch which produces either a flat re-
sponse for music or a sloping bass response
for voice. Perhaps the most versatile mike
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Recommended for "live" amateur
hi-fi recordings is a good-quality

microphone in the medium-price
range, such as the Turner Model 57,

in this respect is the Electro-Voice 667.
It comes with a preamplifier which has
controls for varying both the treble and
bass response and for adding a “presence”
peak at around 4000 cycles.

Pickup Pattern. We noted last month
that microphones can have omni-direction-
al, bi-directional, or uni-directional pat-
terns, or even a combination of the three.
In many applications, the microphone’s
pickup pattern is more important than its
frequency response.

Since an omni-directional microphone is
similar to the human ear—both pick up
sound equally well from all directions—it
might seem ‘that it could easily duplicate
the sound heard by human ears. Up to a
point, this is true. For example, it is gen-
erally desirable to use an omni-directional
mike to record a concert because it will
pick up not only the direct musical waves
but also the reverberation of the audito-
rium.

But even though human ears are omni-
directional, the “mind-ear” combination
can disregard sounds it does not want to
hear. At a noisy cocktail party, for in-
stance, the ear hears the overall clamor,
but the mind can filter out the talk of a
single person. On the other hand, if an
omni-directional mike were used in such
circumstances, it would be exceedingly dif-
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General-purpose microphones can
be used for recordings, paging,
public address, etc. This is Amer-
ican Microphone Co.'s Model D-10.

ficult to pick out a single voice from the
resulting pickup.

When the program material and extrane-
ous noises can be controlled, however, an
omni-directional mike is a good choice.
Such mikes are widely used for home re-
cording because they aren’t critical as to
placement, and they produce a *“natural-
sounding” recording. In broadcast work,
the omni-directional mike is preferred for
interviews in quiet surroundings because it
does not have to be moved around so much.
And, as we have noted, it is preferred for
music recordings in concert halls and audi-
toriums because it picks up the room re-
verberation, thus enhancing the recording.

Whenever there is likely to be interfer-
ence from undesired sounds, a directional
mike should be used.

In public-address work, a cardioid, or
uni-directional mike, is almost a necessity
to avoid acoustic feedback. The cardioid
mike attenuates the pickup from its rear
by a factor of 10 or more, and therefore
minimizes feedback.

Uni-directional mikes are also preferred
for use in rooms which have excessive re-
verberation or echo. Since they favor the
direct sound and attenuate the reflected
sound, they reduce the amount of rever-
beration pickup.

The bi-directional mike has special ap-
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Designed for single-sideband trans-
mission, Shure's Model 400 empha-
sizes the 300-3000 cps range to
maximize speech intelligibility.

Variable frequency response and
vibration-proof suspension is of-
fered by the Electro-Voice Model
667, which comes with a preampli-
fier. Chart shows response curves
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plications. In recording or broadcast work,
an orchestra can be divided into two
halves, and the bi-directional mike put in
between so that both halves are picked up
equally. The nulls in the pickup pattern
at the sides of a bi-directional mike can be
used to minimize noise pickup.

It is possible to design a microphone that
offers variable pickup patterns, and a few
years ago several mikes offering this fea-
ture were available. Today, however, it is
usually cheaper to buy two separate mikes
with different characteristics, and variable-
pattern mikes are rather scarce.

Sensitivity. Since a microphone is es-
sentially a tiny loudspeaker in reverse, it
has poor coupling to the air, and is there-
fore a rather insensitive device. In fact, the
average microphone produces only about
one to five millivolts output.

The sensitivity of microphones is still
rated by an old broadcast standard which
gives the output level in db below 1 volt—
—60 db or —54 db, for example. The smaller

mikes are high-impedance devices, they can
be fed directly into the high-impedance in-
put of a preamplifier. Thus, they require
no matching transformer. On the debit
side, crystal and ceramic microphones fall
victim to the two troubles that afflict any
high-impedance devices: susceptibility to
hum pickup, and loss of high-frequency
response,

When a crystal or a ceramic mike is
used with more than 25 feet of cable, an
annoyingly high hum level may well re-
sult. Long cables also adversely affect the
high-frequency - response of a high-imped-
ance microphone. Even a 20’ cable will pro-
duce a drop'of around 3 db at 10,000 cycles.
The diagram on this page shows how cable
lengths in excess of 20 feet attenuate the
response of a typical high-impedance mike.
It will be noticed that a cable run of 100
feet will result in a severe loss of high fre-
quencies.

On the whole, high-impadance micro-
phones are still quite popular because they
are fairly inexnensive. And if
they are used with short ca-

5 | bles, they are satisfactory for
O RINLT{H2y  most amateur, p.a.,, and home-

- =5 NN ~j<o- recording applications.
=io B ::.Q' <o Altough low-impedance mi-
=15 | 4l cicriiones have the disadvan-
0 100 1K, JOKC. tage of requiring a matching
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This chart shows attenuation effect of cable length on high fre-
quencies when high-impedance (25,000-ohm) mikes are used.

the number, the more sensitive the micro-
phone. If you keep in mind that —60 db
is equivalent to 1 millivolt and that a
change of 6 db indicates either doubling
or halving the output, you can translate
the ratings into millivolts. Thus a mike
with a sensitivity of —54 db is twice as
sensitive as a —60 db mike and delivers 2
millivolts.

Microphone sensitivity doesn’t become
much of a problem until it gets below —60
db. Generally speaking, the medium-priced
crystal and dynamic mikes suitable for
p.a., amateur, and home recording use de-
liver 2 millivolts or more. The high-fidelity
mikes range around 1 millivolt, and it is
generally only the super-fidelity mikes
which have outputs below 1 millivolt.

Impedance. The output impedance of a
microphone is an important consideration
for a purchaser. Since crystal and ceramic
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transformer, they have the ad-
vantage of being far less sus-
ceptible to hum pickup. Also,
they are almost immune to
high-frequency attenuation
caused by long connecting cables. Conse-
quently, when long cable runs are involved,
the low-impedance microphone is the pre-
ferred choice.

The necessary impedance-matching
transformers are sometimes built into the
microphone. A few microphones offer a
switch-controlled choice of either high- or
low-impedance output so they can be used
to best advantage with either short or
long cables.

In choosing a microphone, it would be
foolish to pick a model—as many people
do—solely on the basis of frequency re-
sponse. As we have seen, sensitivity, pick-
up patterns, and output impedance are
equally important. Also to be carefully
considered is the use to which the micro-
phone will be put and, in addition, the type
of equipment with which it will be em-
ployed. 0~
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AKE an article from a

Russian scientific pa-
per or f{rom Pravda, or
even the original text of
Dr. Zhivago, feed it into
a new Air Force elec-
tronic translator; and out
comes an English version.
The grammar might hor-
rify an English professor
and the words may be a
little scrambled, but the
meaning is usually clear.
This new machine, first of-its kind, will soon
buckle down to the gigantic task of trans-
lating the tons of scientific material which
flow out of the Soviet Union every year. At
present, much of this material goes unread
by U. S. scientists for want of translation.

The new translator was developed and
built for the Air Force by IBM. It works
on a relatively simple principle, although

Pravda - December 30, 1959

most stirring pages history humaunity.

RUSSIAN-ENGLISH

TRANSLATING
MACHINE

New computer developed by
IBM for the Air Force is expected
to translate all important Russian

publications into English

By KEN GILMORE
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Article No. 2

Will Open New Secret Universe

Academician V. Ambartsumyan

Sixth decade XX century represents one of the

Socislist

cauntry Eprope and Asia, population that constitute

more billion man, successfully move along the way of

the actual electronic gadgetry needed to do
the job is pretty complex. In effect, the
machine is an electronic computer with a
dictionary of some 55,000 Russian words
and their English equivalents built into its
“memory.” The dictionary itself is a 10"
glass disc on which the words are written
in “binary” form.
(Continued on page 114)

See next page for **how-it-works’’ information '
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How the Translator Works...

PERATION of the electronic translator

can be compared to someone looking
through a regular Russian-English diction-
ary. First he thumbs through the pages,
scanning a word here and there, until he
finds the right page. Then he looks over
each word until he finds the one he wants.
Finally, he reads its English equivalent.

The translator does pretty much the
same thing. Here, briefly, is the overall
picture of the translator’s operation.

An operator types the Russian word on a
Flexowriter, a special typewriter which
codes the word as a series of holes in a pa-
per tape. The tape is fed into a reading
circuit where the holes are translated into
a series of electrical pulses representing
the word. The input register sends these
pulses on to the comparator where they are
stored.

Now a light beam scans the bands on the
dictionary disc until it finds the one con-
taining the sought-after word. It then
reads off each word of this band and sends
them—one at a time—to the comparator,
which compares them to the input word.
When the comparator finds an exact match,
it signals the disc reader to send the very
next word—which will be the English
translation of the Russian word just located
—to the output buffer. This circuit punches
a tape which can then be fed to an output
Flexowriter where the English word will
be automatically typed out.

Holes Represent Numbers. Let's ex-
amine how this works in more detail. Fig-
ure 1 shows a sample of the punched tape
that is fed into the input register. Each
vertical column of six holes or spaces across
the tape represents a number. (The center
row of small holes is for a sprocket drive.)
Each number stands for one Russian char-
acter (a letter, number, or punctuation
mark) or for some instruction to the com-
puter (space, start a new paragraph, make
the next letter a capital, start or stop
printing, etc.).

The tape uses the binary, rather than the
decimal, system; i.e., two, rather than ten,
is the key number in the system. Each hole
represents the number two raised to a dif-
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ferent power. Thus, Row One signifies two
to the zero power (or 1), Row Two stands
for two to the first power (or 2), Row
Three is two squared (4), and so on. Row
Four is 2° or 8 Row Five is 2! or 16,
and Row Six is 2% or 32. Now let's read
the columns.

Column 1 is punched in Row One; since
Row One signifies 2°, the first hole has a
numerical value of 1. Moving up the rows,
we also find holes in Row Two (2!, or 2),
Row Three (2% or 4), Row Four (2° or 8),
and Row Six (2°, or 32). Adding all the
rows together, we get 47, the number rep-
resented by Column 1. Simliarly, Column 2
adds up to 37, and the holes in Column 3

CODE NUMBER FOR EACH COLUMN
47 37 41 39 2
COLUMNS ;] 2 3 4 5 &6 7 8

ROW 6 2%:32
ROW & 2%z16
ROW 4 2%:=8
ROW 3 2%:=4
ROW2 2'=2

ROW | 2%

Fig. 1.

Section of punched pa-
per tape is shown double size.
Each vertical column of holes
represents a Russian character.
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=) Fig. 2.
comparator circuit.

Representation of the
Each numbered

(3]

memory box stores a coded charac-
ter in exactly the same pattern as

shown on the punched tape in Fig. I.
When a coded word from the glass-

disc dictionary is fed into the let-
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tered boxes, its pattern is compared
with that of the numbered boxes.

MEMORY 80X -l-:

DESC AEADE I

add up to 41, and so on. Each of these
numbers stands for a Russian character or
for some instruction to the machine.

A series of numbers which represents
one word is fed into the comparator. Each
number—or letter—of the word goes into
a separate “memory box’ as shown in Fig.
2, with the 47 of the first column on the
tape going into Box 1, the 37 into Box 2,
etc. As can be seen, the patterns on these
boxes correspond exactly to the patterns of
the holes in the tape: if there is a hole in
Row 1 on the tape, Row 1 in the box will be
on.” The six indicators appearing in each
box represent six circuits, each of which
can be either “on” or “off.”

Thus, the input word is “stored” in binary
language; i.c., the code number far each
letter is expressed in a series of “on's” and
“off’s” rather than by conventional digits
(1, 2, 3, 4, etc.). Binary language is used
because a circuit for handling such infor-
mation is very simple: a control pulse to
the circuit will flip it either on or off
(conducting or non-conducting).

At this point—with the input word safely
stored away—we will turn our attention
to the “dictionary,” the spinning glass disc
that supplies words in binary form to be
compared with the input word,

Binary-Coded Dictionary. The disc dic-
tionary uses a similar code of “on’s” and
“off’s,” but the coded material is arranged
in 700 concentric tracks which are photo-
graphically printed on the outer area of
the disc. The pattern formed by the binary-
coded words, enlarged about 150 times, is
shown in Fig. 3.
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TO COMPARISON CIRCUITS
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HOLE FOR MOUNTING
DISC ON REVOLVING
HAFT

700 TRACKS
30,000,000 BITS

UNUSED PORTION
OF GLASS DISC

ANNULUS
WIDTH
0.35 INCHES

Fig. 3. Glass-disc dictionary stores
words in binary-coded form. Imme-
diately following each coded Russian
word is its coded English equivalent.

Each “bit” of information, which cor-
responds to a singie hole in the punched
tape, is represented by the simple relation-
ship between black squares and adjacent
white areas. If the bit is to signify *‘0” or
“no-hole,” it is coded so that the black
square comes before the white area. If it
is to signify ‘““1” or *“hole.” the white area
comes before the black square. Thus, we
can read off the numbers from the disc
code as shown in Fig. 4, on page 62.

Each series of six “0’s’ or “1's” (which
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represents a single character or letter) can
be read just like the six ‘“no holes” and
“holes” on the paper tape, and in the same
order; i.e., as though you were reading
~Rows 1 through 6 on the tape. The first
series of six digits on the memory track
adds up to 48, just as do the holes on the
tape shown for comparison.

As a light source for reading the disc, the
translator uses the spot on the face of a
cathode-ray tube, focused by a standard
microscope lens into a very small beam.
A light-sensitive photo-multiplier tube on
the other side of the disc records the series
of “on’s” and ‘‘off’s™ (or “0's" and “1's”) as
the disc rotates, and sends them to the let-
tered memory boxes (Fig. 2). There they
form the pattern which is compared with
the coded input word.

If the binary coding of the input word
matches the coding of the word from the
dictionary, the éomparison circuit signals
the disc reader to send to the output stage
the coded information that follows the
coded Russian word. This information rep-
resents the English translation of the Rus-
sian word that was just matched. It is
punched out on tape in binary form and
sent to the Flexowriter to be typed out in
English. Both memory boxes are then
erased, and the input register is notified
to send in the next word.

If at any point during the comparison
process a coded character from the diction-
ary does not match the information in the
numbered memory box, the comparison cir-
cuit detects a difference voltage between
the two and erases all the lettered boxes.
Then, one after another, words from the
dictionary are compared in the same fash-
ion until the matching word is found.

Searching for Words. Since the tech-
nique used to scan the glass-disc dictionary
largely determines the computer’s speed,
let’s examine it more closely,

The disc scanner uses a relatively simple
system to keep the light beam centered
on the track being read out. When the
beam is tracking properly, it passes over
an equal number of black and white areas.
Thus, the average brightness of the beam
as measured by the photo-multiplier tube
would be the equivalent of a grey tone. An
intensity-measuring circuit interprets this
grey level as zero.

But if the spot begins to drift toward the

62

CODE NUMBER FOR EACH COLUMN

48 12 2
[} t [
PUNCHED PAPER TAPE
ROW'S
ROW 5
ROW 4
o 0 o olo o o 0 000O0O
ROW 3 Oe—r
ROW 2 -~
ROW | -Tl —-—
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0
OF ONE TRACK
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48 12 2

POSITION 1 2 3 4 36 1 234356

Fig. 4. Comparison of code used
by the dictionary disc with that
of a punched tape. Each system
can be converted to the other.

clear area between the tracks, more light
gets through. The intensity-measuring cir-
cuit immediately generates a voltage of a
specified polarity, applies it to a servo sys-
tem which controls the positions of the
spot on the scope face, and moves the spot
back to the equilibrium position.

If the beam drifts toward the solid black
area, the same thing happeng, but the cor-
rection is in the opposite direction. In
either case, the beam is “locked in” the
center of the track. So sénsitive and fast
is this circuit that the beam will even fol-
low an eccentric track with the disc re-
volving at its normal speed-of 1200 rpm.

Since about 700 tracks are used to store
the words in the machine’s vocabulary, the
beam must search from one to the other
to find the proper match. Instead of the

*words being arranged in alphabetical order

like a regular dictionary, they are arranged
in numerical order. This means that a
word whose binary code number is low
will appear early in the dictionary, and that
one whose number is high will be nearer
the end.

Suppose the scanner has just located a
match on Band 325, and the next word it
will have to find is on Band 550. When
the number representing the first letter of
the new word is fed in, the scanner sam-
ples a word on Band 325 where it happens
to be at the moment. Since the code num-
ber of the new word starts with a higher

(Continued on page 115)
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ERE’'S a pint-sized crystal radio with

enough oomph to drive a 2%"” speaker.
This little unit’s selectivity is far better
than you'd expect to find in a crystal re-
ceiver and volume is equal to that obtained
with sets using .a transistor. No external
power source is required.

The unusual selectivity of this radio is
due to its special double-tuned circuit. A
pair of diodes connected as a voltage-dou-
bler provides the extra kick to operate the
small speaker. An output jack is provided
for headphone listening and for connecting
the set to an amplifier.

Construction. The model was built on a
2%" x 4% " wooden chasis with a 31" x 41"
metal front panel. However, size is not
critical, and other materials can be substi-
tuted if desired.

Two standard ferrite loopsticks, L2 and
L3, are used. Both must be modified by the
addition of a second winding, L1 and L4,
respectively. Each of the added windings
consists of 22 turns of No. 24 ¢otton-covered
wire wound on a small cardboard tube ‘as
shown on the pictorial. (Actually, any wire
size from No. 22 to No. 28 with cotton or
enamel insulation will do the job.) The

s

High- -
Power
Crystal
Set

Voltage-doubler circuit drives miniature speaker

By WALTER B. FORD

August, 1960



LUG GROUNDED
TO FRAME OF
Cla/Cle

Layout is not critical but L2
and L3 should be mounted
at right angles to

each other,
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For phone operation only, the-speaker, transformer, and resistor Rl can
be omitted. In this case, connect high-impedance phones in place of RI.

diameter of the cardboard tube should be
slightly larger than L2 and L3 so that LI
and L4 will slip over L2 and L3 easily.

Resistor R1 is used only for feeding the
set into an amplifier; it should be omitted
for both earphone and loudspeaker opera-
tion. Trimmer capacitor C2 should be sol-
dered across the stator terminals of two-
gang variable capacitor C1a/C1b, as shown.
The speaker and output transformer can
be mounted wherever convenient.

After all of the parts have been mounted
on the chassis, wire them together follow-
ing the schematic and pictorial diagrams.
Be sure that diodes D! and D2 and capaci-
tors C3 and C} are correctly polarized.

Alignment and Operation. To align the
receiver, first connect it to an antenna and
ground. (The optimum length of the an-
tenna varies with location, but 50 feet will
usually be suitable in areas serviced by
several broadcast stations.) Next, plug in
a high-impedance earphone at jack JI.
Tune in a station near the high-frequency
end of the broadcast band—say 1500 kc.—
and adjust the trimmer capacitors on vari-
able capacitor C1a/C1b for the loudest
signal.

Trimmer capacitor C2 should then be
adjusted for the best selectivity and volume
over the entire broadcast band. Finally,
coils L1 and Lj can be optimumly posi-
tioned by sliding them back and forth over
coils L2 and L3. If a nearby station inter-
feres with reception of a weaker one, tune
the slug on L2 for minimum interference.

For loudspeaker operation, simply unplug
the earphone from JiI—strong local sta-
tions should come in with fair volume. To
operate the set as an AM tuner, wire R1I in
place and connect JI to the crystal-phono
input of a preamplifier or integrated am-
plifier. The set should give excellent re-
sults with a quality hi-fi system. —{30~
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Combination
Radio-Intercom
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Knight-Kit ‘‘Ranger’’ superhet doubles as an intercom, \‘
accepts up to three remote stations 1
\
L

HINKING about getting an intercom? Or maybe you're
considering an extra radio for the kitchen. If so, hold off
buying either until you've had a chance to investigate the
Knight-Kit “Ranger” radio-intercom. This dual-function
unit serves both as a standard broadcast-band radio (five-
tube superhet design) and as an intercom.
Up to three remote stations can be connected in parallel P =
with the “master” station, with remote stations located as
much as 50’ apart—in a bedroom and a basement workshop,
for example, while the master station is in the Kkitchen.
What's more, the remote stations can receive broadcasts,
call the master station (automatically muting broadcasts
as the call is made), and—in the case of two or more re-
motes—talk with each other as well as with the master
station. The master and remote units are all housed in
ivory-colored styrene cabinets with contrasting dark-brown
specaker grilles.
Use of printed circuits and a detailed construction man-
val make construction easy—the only tools you'll need are
a pair of long-nose pliers, some diagonal cutters, a screw-
driver, and a soldering iron. The complete kit, including one
remote station, is available from Allied Radio Corp., 100 N.
Western Ave., Chicago 80, Ill., for $27.50. Extra remote
stations are $3.95 each. —30—
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RIGINATING in the dim recesses of

history, soldering is one of the oldest
arts known to the metal worker. At the
same time, however, this ages-old process
is of prime importance to our modern world
of electronic controls, long-range communi-
cations, and space exploration. Soldered
electrical connections are used in all types
of electrical and electronic equipment, from
the simplest pocket-receivers to the most
complex computers. They are found in the
electronics gear used in vessels which ex-
plore the bottom of the sea as well as in
satellites probing the depths of space.

Solder is an alloy, that is, a homogenous
mixture of two or more elemental metals.
The most popular solder is a mixture of
lead and tin in varying proportions. Other
elements may be present, such as cadmium,
zine, bismuth or antimony, but generally in
very low percentages and, as often as not,
as undesired impurities. A few special-
purpose solders are made in which a third
or fourth metal is added to the basic tin-
lead alloy, but these solders are seldom
encountered in day-to-day work.

Pure lead has a melting point of approxi-
mately 621°F; tin’s melting point is 450°F.
But the two metals blended together result
in an alloy with a melting point lower than
that of either metal alone. The exact melt-
ing point of the alloy depends on the ratio
of tin to lead; generally, the more tin, the
lower the melting point. See Fig. 1.

The lowest temperature at which solder
will melt—361°F—can be attained only
when the alloy contains 63% tin and 37%
lead. This combination is known as an
“eutectic” alloy—from the Greek word
meaning ‘“easily melted.” If the alloy con-
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By LOU GARNER

tains a higher percentage of either tin or
lead, it passes through an intermediate
semi-molten or plastic state as it is heated,
becoming a liquid at a higher temperature.

When the solder is composed of more
than 37% lead—such as 40/60 solder (40%
tin, 60% lead) —the lead starts to crystal-
lize out of the solution first as the heated
liquid cools. Similarly, if the tin content is
above 63%, the tin starts to crystallize
first. In either case, the remaining liquid
portion of the alloy approaches closer and
closer to the 63/37 ratio until the tempera-
ture drops to 361°F, at which time the en-
tire mass solidifies. This is the reason
solder appears to solidify slowly when it
first cools, and then seems to harden instan-
taneously at a certain point.

Bonding Action. When solder is applied
to a metal for which it has an affinity—
such as copper—the mclten solder actually
dissolves some of the surface metal. A new
alloy is formed between the metal and the
solder, producing a direct metallic chemical
bond between the solder and the base metal.
It is this characteristic of solder that makes
it so valuable in electronic work, for such
a bond has very low electrical resistance
and is quite resistant to mechanical shocks,
vibration, or stress. The strength of the
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TEMPERATURE DEGREES FAHRENHEIT

Fig. 1.

Solder's melting point can be controlled by varying its tin/lead ratio, since

a tin and lead alloy has a lower melting point than either pure lead or pure tin. The
melting point shown by lines AC and BC reaches its lowest level with a 63/37 ratio
between tin and lead. All non-eutectic alloys pass through a plastic state as they melt.

solder joint depends on the ratio of the
solder’s tin-lead content, with maximum
strength occurring when the tin content is
from about 40% to 65% (see Fig. 2).

If a soldered joint will be subjected to
severe mechanical stress, it's a good idea
to make a strong mechanical connection be-
fore you solder. For most purposes, how-
ever, this is not necessary. Most cxperi-
menters make the mechanical connection
just tight enough to hold the wires together
while soldering them, allowing the con-
nection to be easily “unsoldered” if neces-
sary.

In order for the all-important metallic
bond to be formed, it is essential that the
solder alloy contact the surface of the base
metal. Dirt, grease, or paint will prevent
such contact and result in an improperly
soldered joint. For a good job, the metal
surfaces to be soldered must be clean.

Another hindrance to good solder-to-base
contact is caused by oxygen in the air. Thin
oxide crusts which have high electrical
resistances and poor heat conduction form
on the metal’s surface. This oxide film will
keep the molten solder away from the base
metal and must be removed before proper
bonding can take place.

Use of Fluxes. Oxide films are com-
monly broken up with a corrosive chemical
known as a flux. As far as general work is
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concerned, soldering fluxes are of two basic
types: the highly corrosive “acid” flux em-
ployed in heavy work and the familiar
“rosin” flux used extensively in electrical
and electronic soldering.

An acid flux leaves a residue on the
joined surfaces. Since this residue has a
strong affinity for water, it absorbs water
{rom the air, liquefying and running over
the soldered connection. Because it retains
its corrosive properties, it can cause dam-
age. In addition, because it is electrically
conductive, it can cause shorts.

Rosin flux leaves a residue which is not
corrosive and which has high electrical
resistance—in fact, it’s a pretty good in-
sulator. Only rosin-type fluxes should be
used to make electrical connections. This
point can’t be stressed too strongly—most
manufacturers of electronic kits auto-
matically void all guarantees if the as-
sembler uses an acid flux for soldering.

Although' flux is necessary, it is easy to
apply too much or too little. If too little
is applied, a poorly soldered connection will
result. Too much flux may result in exces-
sive spreading of the solder and an exces-
sive residue. In order that the proper
amount of flux may always be used, solders
with sell-contained fluxes have been de-
veloped. The flux is held within a hollow
core in the solder wire. Some manufactur-

POPULAR ELECTRONICS
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ers’ use more than one flux core, with three
or five cores being the most popular.

Commercially manufactured solder is
available in a variety of types, depending
on (1) the tin/lead ratio, (2) the diameter
and/or shape of the solder, (3) the per-
centage of flux, if used, (4) the type of flux,
and (5) whether it is single- or multi-cored.
For radio and electronics work, the most
popular kinds are the wire-type, rosin-cored
solders, in 40/60, 50/50, or 60/40 alloys, with
diameters of from 14¢ to % inches. The
finer-wired solders are used for miniature
equipment, such as hearing aids, pocket
radios, and so on, while the larger-diameter
solder is used for heavier operations such
as power connections in transmitters, sol-
dering to metal chassis, etc.

Soldering Tips. Once we know how sol-
der works, it’s easy to figure out the best
technique to use in soldering—we just apply
common sense. First, we know that the
surface to be soldered must be clean of
dirt or grease. We know, too, that a good
mechanical connection must be made before
soldering if the joint will be subjected to
mechanical stress. And we know that a
suitable flux (rosin-type for electronic
work) must be used.

The function of the soldering iron is
simply to heat the work to the melting
point of the solder used. To do this job
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Fig. 2. Effect of increasing tin con-
tent on the strength of a solder joint.
(Diagrams courtesy Kester Solder Co.)
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effectively, the soldering iron tip must be
clean, because dirt and corrosion act as
heat insulators. Loose dirt and grease can
be wiped off a hot soldering tip with a clean
damp rag. Corrosion can be removed with
the aid of a piece of steel wool or a file.

In addition to being clean, the soldering
iron tip must be ‘“tinned.” This simply
means that there should be a thin coating
of molten solder on the tip surface. Tinning
prevents an oxide film from forming on the

(Continued on page 112)

WRONG

Fig. 3. Good soldering technique
calls for the solder to be applied at
the junction of the tip of the solder-
ing iron and the joint to be soldered.
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On the (*i14rd=1:E

By TOM KNEITEL, 2WI965

N the March issue, we requested your

help in compiling a list of the most-used
“personal communications” channels in
each of the Citizens Band call areas. The
response was excellent, and the informa-
tion in the table below is the result.

You will note that there are some chan-
nels and some call areas not represented

Channels Call Areas

l 1,017,013, 18

2 1, 18, 24

4 8,9, 10,12, 13,18
5 12, 18

7 1,2,7,10, 12, 24
8 7.9, 18

9 all

10 12

B all

12 3, 19, 20, 24

15 10

16 7, 12, 24

17 4

20 1,267 11
21 12, 13
22 1, 4
23 4

© [
FIVE-WATT - WIZARDS

2Wi9eg

in the table. We didn't forget about them
—there just wasn’t a significant concentra-
tion of stations in any area on some of the
channels, and stations in other areas didn’t
seem to utilize any group of channels in
preference to others.

Don't fail to take advantage of the three
nation-wide unofficial CB channel alloca-
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tions: Channel 9—National Calling Fre-
quency and Marine Frequency (commer-
cial); Channel 13—Marine Frequency
(non-commercial); and Channel 15—Na-
tional Transportation Services. The Chan-
nel 15 allocation is a new one and should
come in handy—it is hoped that this will
be the ‘“motorists” channel, with motels,
hotels, restaurants, service stations, and
highway police monitoring it.

Business use of CB is making tremen-
dous strides. We have even heard of sev-
eral commercial outfits who have abandoned
their regular complex FM equipment to
take advantage of CB operation. A com-
pany can talk directly to its customers on
CB, and easy licensing, low equipment cost,
and relatively simple maintenance are other
important considerations.

One CBusinessman who is putting the
band to work for him is
Felix Gutkowsky, 1W3536,
on LR ANON | of Uncasville, Conn.—his

i matchbook cover speaks
for itself. We look forward
to increasing use of this
type of direct customer-
dealer communications.

You can dress up your
mobile installation with an
inexpensive (and almost in-
destructible) 3%"” x 8%”
Lamicoid plastic call
plaque. Large white call
letters (yours) are deeply
etched into either red or
black backgrounds (your
choice). Over the call, you
can have 17 characters in
smaller letters—a swell
place for your club’s name, your channels,
etc. The plaques are $2.95 each, and for
50 cents more you can have 17 characters
etched beneuth the call letters. If you or-
der one—from J. F. Giglio, % E. M. FFay
Co., 12 Witt St., Lynn, Mass.—specify
whether you want it drilled with two or
four mounting holes, or undrilled. 30—
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How to get the most
LT T R,
from your tapes \

OME of the biggest news in the audio

world lately has been about magnetic
tape. In addition to its many other attri-
butes, tape has become a really economical
medium, thanks to the new four-track tape
system. Prerecorded four-track stereo tapes
are now on dealers’ shelves in healthy num-
bers and at reasonable prices. And since
the four-track machines have doubled play-

It's easy to make

good recordings—

ing time, home recordists now have two if you know how.
extra tracks for mono or stereo recording.

With more FM stations taking to the air- Here is a guide to
waves all across the country, there's more . .
music in the air than ever before—free for improving the

the taping. So if you own a tape recorder
(or plan to buy one), this is a good time
to explore the ways of getting the tops in
quality, convenience, and enjoyment from
your tapes. There are a few simple but
important tricks for putting—and keeping
—-good sound on every reel.

Recording Techniques. Your skill in
recording will not only determine how well
your tapes sound when they are played
back for the first time, but it will also in-
fluence the way they stand up in the future.
The two big enemies of clean-sounding
tapes—noise and print-through (the trans-
fer of sound from one layer of tape to
another) —usually are the result of im-
proper recording technique. Their effects
become more annoying with each playback.

One of the secrets of avoiding noise and
print-through is in finding the right record-

quality of your tapes

By JOHN MILDER
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Probably the most useful accessory for your tape
retorder is a tape splicer. The one above, "Gibson
Girl Standard," is marketed by Robins Industries.

Partially magnetized recording heads can cause
noisy tapes. A head demagnetizer, such as the Au-
dio Devices unit at right, will remedy this condition.

ing level. If you set your recording level
too low, you'll get too much noise in play-
back. Too high a recording level, on the
other hand, will put more sound on your
tapes than they can handle, making them
leak sound from one layer to the next, thus
causing print-through.

Your main guide for the right recording
volume is your recordel’s level indicator. If
you're a really critical listener, a VU meter
is the only kind of level indicator you'll be
happy with. Magic-eye and neon indicators
can give you a fair indication of the volume
level that's going on the tape, but they
aren't as accurate as a VU meter. If your
recorder doesn't have a VU meter, you
might consider having a service technician
install one for you.

No matter what type of level indicator
your recorder has, always make a “dry run”
before you actually start to record. Set
your recording level bhefore you start ta-
ping, and then stick to it. Itven a slight
increase in noise level caused by too low
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Bulk erasers are handy, too. They are sim-
ple to use and they contribute tb better
tapes. This s the Audiotex "Taperaser."

NAIN

AT

a recording level is usually easier on your
ears than the sudden jumps and drops in
volume that result from constantly read-
justing the level control.

Choosing a Tape. You can find tapes
of different thickness, base material, and
reel size to suit just about any purpose
you can dream up, and it will pay you to
match the tape to the job. Let’s look for
a moment at the different playing times
now available on various types of tape.

If you have a four-track recorder, a
standard 7" reel of 1%-mil tape recorded
at 7% ips will give you two solid hours of
monophonic listening. *“‘Long-play” tape on
the same reel size will play over three
hours, and '%-mil “double-play” tape still
another hour. A whole evening's worth of
sound can thus be put on a single tape. And
when you record at 3% ips, all of these
times are doubled-—a standard reel of tape
can give you over four hours of listening
for about a three-dollar investment.

Since you can get such a tremendous

POPULAR ELECTRONICS



Specdwindars cut rewinding time. This
one, the H:ath SW-I, handles 104" reels
and rewinds 1200 of tape in 40 seconds.

amount of sound on a 7" reel, the smaller
3” and 5” reels will frequently be more con-
venient to use. The shorter reels make it
easier to locate a particular program that
you've put on tape. If you match the length
of the material you want to record to the
appropriate reel size, you’ll find that it pays
off both in convenience and in less wasted
tape per reel.

Incidentally, you may be interested in a
booklet that lists the playing times for
most classical music. Entitled “Time Table
for the Classical Repertoire,” it's avail-
able from William Colbert, 153-21 Hillside
Ave., Jamaica 32, N. Y., for $2.75. It's
not fancy, but it does have the necessary
information.

Unless you want to record a real mara-
thon program, you'll usually get best re-
sults by sticking to standard 1! -mil or
1-mil tape. While the frequency response
and other characteristics of double-play
(%-mil) tape are up to par, print-through
is harder to avoid, and the tape requires
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Tape head life can be extended by bypassing the
heads during rewind and by lubricating the tape
occasionally with a suitable (ubricating cloth.

Removing the accumulation of oxide on tape heads
is easy with a commercial tapz-head cleaner. Alter-
nately, an alcohol-soaked "Q@-Tip" will do the job.

fairly gentle handling by your recorder to
avoid being stretched.

For those ‘“immortal” recordings that
you'd like to hand down to your grandchil-
dren, pick a Mylar-based tape. Mylar stands
up better than acetate backing against the
effects of temperature variations and hu-
midity in your hame, and under most cir-
cumstances it will last indefinitely. A bit
later, though, we’ll see how you can help
your acetate-based tapes give Mylar a run
for its money.

Accesscries. For continuing top qual-
ity from your tapes, it's a good idea to
start collecting some inexpensive but im-
portant accessories for your recorder. At
the top of the list is a tape splicer. A good
splicer will allow you to take care of tape
breaks in a jiffy without leaving any audi-
ble trace of your mending job. It will also
make it easy for you to reclaim lengths of
unused tape ends by splicing them together.

If you notice that your tapes seem to be
getting noisier, it’s probably because your
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eads have become magnetized. Dur-
ing the recording process, a loud bass tran-
sient (like the wallop of a bass drum) can
cause magnetization, and the cumulative
effects of switching the recorder from rec-
ord to play can bring it on, too. The cure,
properly enough, is a head demagnetizer.
It’'s a neat little- gadget that looks like a
cross between a signal probe and a solder-
ing iron, and it does its job in a few sec-
onds. Like the VU meter, it will pay back
" .its cost in listening pleasure.

Next in line is a bulk eraser. This device

is useful because the erase circuits on most

" reécorders just can’t wipe away all the
sound on your tapes. They leave behind
a slight sonic residue roughly equal to a
mild case of print-through, raising the
noise level on subsequent recordings. Some
tape users also claim that this sound resi-
due causes the material which is recorded
over it to sound slightly distorted. A bulk
- eraser will clear off your tapes quickly and
more efficiently than will the erase circuit
in your recorder. All you do is plug it in,
put the reel of tape on it, and it brings
the noise level down at least to that of
virgin tape. Be careful, though, to keep
the eraser a safe distance away from tapes
you want to save.

Always a serious and potentially expensive
problem is tape head wear. Friction from
tape moving over the heads, particularly
during rewind and fast forward, can wear
open the micro-sized gaps in recording and
playback heads. As the gaps widen, the
heads lose their high-frequency response
and the sparkle begins to disappear from
your tapes. The only cure is replacement
of the heads—a costly proposition.

One way to get the most mileage from
your tape heads is to keep the tape away
from the heads during rewind and fast for-
ward. On most machines it’s possible to
re-route the tape so it doesn’t contact the
heads, and this should be done if it is prac-
tical. Another way to save wear on the
heads is to get a tapewinder. This is a
device that rewinds tapes independently
of the recorder. Heath has one in kit form
(Model SW-1).

Since a tapewinder is a bit more expen-
sive than most accessories, you'll have to
weigh its value for your particular needs.
If there’s no other way to keep your tapes
away from your recorder’s heads during re-
wind, a tapewinder is a good investment.

Like your automobile, your tapes will
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profit from a periodic lubrication job. You
can do your tapes and your tape heads a
big favor by buying a special cloth which
lubricates them with silicone. It's easy
to give your tapes a silicone treatment
during rewind, and if you do it only once
a year, your acetate-based tapes won't get
brittle with age. You'll also cut down on
the friction against the heads and, in addi-
tion, you’ll get rid of the loose oxide parti-
cles on the tape that might otherwise clog
up the head gaps. There are several silicone
cloths now on the market, but make sure
that the one you buy is designed specifically
for tapes rather than records. Occasional
lubrication will help your acetate tapes
take on some of the long-wearing properties
of Mylar.

There is a raft of other accessories worth
investigating. Audio Devices makes a unit
called an “Echoraser” which can decrease
print-through up to 10 db. If you're a do-
it-yourself’er, you'll be interested in the
special tapes for checking frequency re-
sponse and head alignment. Even if you
don’'t know a capstan from a take-up reel,
you should clean the heads on your re-
corder every month or so; this is an easy
job, and there are a number of products
designed for it—ranging from special clean-
ing tapes and liquids to ordinary alcohol
and Q-tips available from your local drug
store. Complete Kits for keeping your tapes
and recorder in top shape are now being
supplied by some manufacturers—notably
Audiotex and Robins.

Tape Storage. With the proper care
and the proper storage, you can extend the
life and fidelity of your tapes almost in-
definitely. If it’s feasible, you should keep
your tapes in the coolest and least humid
spot in your house. You can’t quite match
the storage facilities of the big recording
companies—they keep their master tapes in
metal cans in rooms that look like bomb
shelters—but you’ll be rewarded for any
pains you take by longer tape life and less
print-through. .

Compared to records—which often take
beatings from dust, rough handling, and
uncompliant cartridges—your tapes have a
pretty easy life. They can’t be scratched or
ruined by a worn stylus. To continue to
enjoy the quality and fidelity that are the
trademarks of tape, all you have to do is
try out the tricks and accessories outlined
here. It'll be more than worth the little
effort it will require. —fo-
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FRENCH NUCLEAR
RESEARCH
LABORATORY

S0METIHING from an old Frankenstein
movie? Not at all. It's a French particle
accclerator heing constructed in Grenoble,
France. It will be used to investigate the
chemical behavior of substances under ra-
diation. (French Embassy photo)

MINIATURE TRANSMITTER
PINPOINTS GROUSE

MINIATURE radio transmitters attached to six wild
grouse at University of Minnesota’s Forest Research
Center provide scientists with information on feed-
ing, roosting, and mating habits of these birds. The
transmitters were designed by Minneapolis-Honey-
well. Hood over bird's head is temporary.

HOME-BUILT
ATOM SMASHER

Younc Joseph B. Tate, a student at the
Normandy Senior High School in St.
Louis, Mo., designed and built this 1,000,-
000-volt cyclotron. Working under the
supervision of his physics teacher, Louis
Deall (at right in photo), Joseph labored
for three years on the project. The cyclo-
tron weighs 10.000 pounds and is valued
at $20,000. (UPI photo)
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OULD you like to have an 8- to 12-tube
short-wave receiver for five or ten dol-
lars—or perhaps even free? This may sound

fantastic but it is not impossible. In attics, B
barns, and radio-TV repair shop basements
across the nation, such receivers are gath-
ering dust, just waiting to hit the mega-

cycle trail again.
These radios, manufactured in the thir-
ties and early forties when short-wave ;
listening was the rage, are some of the
most solidly designed receivers ever pro- '

duced for the SWL’er. They were sold

under the pre-war sales pitch, “the world

at your fingertips.” And they can still put @7% ! u
the world at your fingertips. All you need ) &

is a little know-how in picking up a bar- N

gain, ) '

Where and What to Buy. Obtainingone ‘¥ &
of these sets is no problem. There may &'
even be one in your own attic or basement.

If not, many of them are piled up in the P
rear of radio repair shops. Look for dealers
who have been in business for ten or more Y oo
years, since these sets would have been (| short-wave sets back
traded in about 1947-51. Try several deal- é .
ers, explain that you are an experimenter, A%
and ask to look at their old “junk” sets. 2)%%

« « « and put those vintage

T

on the megacycle trail

Most dealers are glad to get rid of these -,:;ns:m;':a TS R D M s B R B g
old sets because they take up valuable " R B e P Ry e
storage- space. Rt ; ! A " '

Try to get a name-brand set, such as
Philco, RCA, Westinghouse, General Elec-
tric, Crosley, etc. These sets are usually

consoles (floor models) or large table mod- When you find a receiver that looks good
els. Look for a big circular or slide-rule to you, buy it—if the price is right. As a
dial and a variety of controls, rule, you shouldn’'t pay more than fifteen

Pay particular attention to the receiver’s or twenty dollars for one of these sets.
frequency ranges. Some of the old two- The author recently bought five of them
band models have, in addition to the broad- and didn’t have to go above ten dollars—
cast band, a 7-t0-18 mec. band. Others are one was only fifty cents! The smaller the
three-banders with a 1.7-to-8 mc. band and investment, the less you need be concerned
an 8- to 18- or 22-mec. range in addition to about a bad buy. Even if you get a lemon,
the BC band. If you're lucky, you may you can “cannibalize” it for its speaker,
even discover a four-band model with an power transformer, and other parts. But
additional range of 200 to 400 ke.—the low  there is obviously no point in wasting any
frequency marine and aircraft wavelengths. time on a set whose components are clearly

Now look in the back of the set. Don’'t damaged.
be concerned if you see an inch of dust. It Cleaning it Up. Once you have brought
can be cleaned off. Check the number of your “find” home, the best thing to do is
tubes and look for a three-gang variable to give it a thorough cleaning with a vacu-
capacitor; the third gang is an r.f. stage um cleaner and a small dry paint brush.
and indicates quality design. You will be pleasantly surprised at the
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difference this makes. Before cleaning it,
however, remove the chassis from the cabi-

net and, if possible, unplug the speaker and .

set it aside. Remove the tubes, also, first
making a chart of their correct positions
if a tube-placement guide is not already
glued to the inside or bottom of the cabinet.

After the chassis and speaker are cleaned,
don’t be too anxious to turn on the power.
Rather, look the chassis over carefully for
burned insulation, charred resistors, or
poor solder joints. Note down what you
find. Don’t poke or probe around the wires
since the insulation is likely to he brittle; it
is desirable to replace such wiring piece-by-
piece as required.

Getting the Schematic. If possible, get
a circuit diagram of the unit. The correct
model and chassis number will either bhe
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stamped on the chassis or marked on the
inside of the cabinet. Often the dealer who
sold you the set can lend you a schematic
and you can have a photostat made of it. Or
you may be able to find the schematic in
one of the Rider or Sams manuals.

Supreme Publications, Highland Park,
Ill., puts out several volumes of circuit
schematics for these old sets; a complete
index of these published circuits is available
for 25 cents. And if all else fails, a courte-
ous letter to the manufacturer of the radio
will sometimes be successful.

Tests with Power Off. Test the tubes
and replace any that are defective or miss-
ing. Some of the older tube types may be
difficult to obtain, but there are a number
of possible substitutions. Here are some
of the typical tubes found in these sets, and
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t resent-day equivalents: for the 6A7,
you can substitute a 6SA7 or a 6SB7Y; for
the 6Q7 or 75, a 6SQ7; for the 41, a 6K6;
for the 42, a 6F6; and for the 80, a 5Y3. If
you don’t want to replace the tube socket,
you can use a plug-in adapter.

Next, a couple of ohmmeter checks are in
order. Check for continuity across the set’s
a.c. plug, first with on-off switch open, then
closed. With the switch “off,” no continu-
ity should exist; when it is “on,” a low-re-
sistance reading should be obtained which
indicates a good power transformer pri-
mary. Make another continuity check be-
tween each prong of the a.c. plug and the
chassis to test for a shorted line capacitor,
if one is used.

If everything is satisfactory, remove all
tubes and check for a low resistance across
the two plate pins on the rectifier socket.
One-half the resistance from each rectifier
plate to ground or to the transformer cen-
ter tap indicates a good high-voltage wind-
ing on the transformer. Then test for a
low resistance across the filament pins of
the rectifier socket and across the filament
of any other tubé socket; this checks out
the power transformer filament windings.

Now test all of the electrolytic filter
capacitors and replace any that read less
than one-half megohm after a few seconds
on the ohmmeter. As a matter of fact, it's
a good idea to replace all the capacitors in
the set since they are likely to be leaky.
Replace can-type electrolytics with tubular
units and use the vacant chassis space for
the beat-frequency oscillator to be de-
scribed later.

Replace paper capacitors with the new
plastic or ceramic units. The small cost of

PHONES ONLY

this replacement pays off in better oper-
ation and less trouble from intermittents.
In addition, many hard-to-locate faults will
be eliminated.

Older sets use the speaker field coil for

a power supply filter choke. If the field
coil is open, replace it with a filter choke
of the same d.c. resistance and use a perma-
nent-magnet speaker in place of the orig-
inal unit.

Powering the Set. Plug in all the tubes
and turn on the power. Look for sparks
inside the rectifier tube or for evidences of
overheating. The receiver should show some
signs of life at this point.

If the receiver works, but is not sensitive,
try a good antenna, preferably an outside
one. (These sets are extremely well shielded
and rely on a good antenna for
good reception.) Also, the re-
ceiver could be badly misa-
ligned; a careful alignment may
be in order. During alignment,
make certain that you use the
correct intermediate frequency
—these receivers use various
intermediate frequencies, such
as 465, 455, 265 and 175 ke.
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Fig. 1. Adding an output jack to a receiver will enable you
to use it with high-impedance headphones or a tape recorder.
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If the set does not work, or
works poorly, voltage or resist-
ance checks and signal-tracing

. are in order. The B+ voltage at
the output of the power supply
should be within the limits spec-
ified in the service brochure. or
schematic—about 300 volts d.c.
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Fig. 2. A BFO circuit can be added for code
reception and to help locate stations. Capaci-
tor C2 connects to plates of diode detector.
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.BFO PARTS LIST- e

C1—.01-uf., 600-volt paper capacitor

C2—10-puf. mica capacitor

C3—100-yuf. mica capacitor

R1—27,000-ohm, Vs-watt resistor

R2—47,000-ohm, V,-watt resistor

S1—S.p.s.t. toggle or slide switch

T1—290-650 kc. BFO transformer (Meissner 17-
6074, Allied Radio 60H230, or equivalent)

for the average set. If the voltage is ab-
normally low, make voltage checks at the
plate and screen of each tube. Any tube
with a very low plate or screen voltage
probably is draining excessive current and
all components in the stage should be
tested.

Tape or Phone Jack. Once the receiver
is operating well, you can add an output
jack to it for headphone operation or for
feeding a tape recorder. With the circuit
shown in Fig. 1, you have the option of
either simultaneous headphone-speaker op-
eration or headphone operation alone. The
open-circuit phone jack and the s.p.d.t. tog-
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gle or slide switch can be mounted at any
convenient place on the chassis.

Be sure to use a 600-volt capacitor for
the .1-uf. unit shown; lower-voltage units
are not safe. The two 8.2-ohm, 2-watt re-
sistors may get slightly warm on the
"“phones only” position of the s.p.d.t. switch.
Use higher-wattage units for push-pull out-
put stages and connect the capacitor to the
plate of either output tube.

Adding a BFO. For code reception, a
single-tube beat-frequency oscillator (BFO)
can be added to the set. (See Fig. 2.)
Current drain for the BFO is so low that
all necessary power can be taken from the
set. A single triode such as a 6J5, 6C5, or
6C4 can be used—mount it in a vacant
space on the chassis.

Locate the BFO transformer (T1) on
the chassis in a place where its tuning
knob will be available for adjustment. Ad-
just the BFO transformer to the frequency
that corresponds with the i.f. frequency
of your receiver. Connect capacitor C2 to
the “top” of the secondary on the last if.
transformer which is usually connected to
a diode detector, such as the 6B7, 6H6, 6Q7,
or 75. To operate the BFO, switch on S1
and adjust T1's control until a whistle is
heard on every station received. Leave the
control where the piteh of the whistle suits
you. Now even the weakest station will
show up as a ‘“peep”’ when you're scanning

the band. —50-
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Test
Instruments

Here’s the inside story on the devices

designed to gauge the vacuum tube’s basic health

PART 1 — Checking for Shoris and for Noise

By G. H. HARRISON

HE vacuum tube — delicate heart of

most electronic equipment — is under-
standably subject to many ills. Its elements
can become shorted together, disconnected
from their pins, or loose on their mountings.
Its filament or heater can burn out, just
like a light bulb. Its cathode, intended to
supply a steady stream of electrons to be
shaped and molded by the tube’s other ele-
ments, can partially’ “dry up”.and refuse to
part with enough electrons. Or its grid or
some other element can begin acting like a
cathode and start spurting out an electron
stream of its own.

Then, too, the tube itself can become
gassy or noisy. Or it can just get ‘“‘tired
out”—no specific trouble may show up, but
the tube simply doesn’t have the ‘“‘ocomph”
to do its job properly any longer.

Some of these troubles can be tracked
down without a tube tester. A simple fila-
ment continuity tester, such as the EICO
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Model 612 shown in Fig. 1, will quickly re-
veal open filaments. Alternatively, an open
filament or inter-element short circuit can
be located with an ohmmeter. Tubes sus-
pected of other troubles can be yanked out
and replaced with new ones to see if this
makes any difference—if, that is, you hap-
pen to have a spare of the right type on
hand or don’t mind buying one.

But these methods have their shortcom-
ings. A continuity tester or ohmmeter pro-
vides only the crudest type of test. And the
replacement method is subject to error be-
cause other circuit elements, in addition to
a defective tube, might be faulty. Thus,
plugging in a new tube in such cases
might make no difference, and the trouble-
shooter might conclude that the original
tube was okay.

For these reasons, service technicians
and electronic experimenters look to their
tube testers for quick, accurate information
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about the condition of the tubes they use.
Tube testers are equipped to probe every
aspect of a tube’s “state of health.” Most
testers, in addition to giving some general
indication of tube quality, also check for
shorts, loose elements, and other possible
sources of trouble.

Types of Testers. Tube testers are
divided into two general types, depending
on the method used to test overall quality.
Some, called emission testers, have the
plate and all grids tied together. A positive
voltage is applied to the plate and grids, and
the current in the cathode circuit is meas-
ured. In other words, such testers show just
how many electrons the cathode is capable
of emitting under given conditions of plate
voltage.

But since the primary purpose of a tube
is to amplify (except for diodes and other
special-purpose tubes which are always
given simple emission tests), the most ac-
curate and revealing test is to see how
efficiently a tube operates as an amplifier.
This is called mutual-conductance testing.
Mutual conductance is simply a measure
of the effect small variations in grid voltage
have on plate current. To put it another
way, mutual-conductance testers measure
how well amplifier tubes work under actual
operating conditions. Since they are more
complex than emission testers, they natur-
ally cost more.

Let’s run through the normal tube-test-
ing procedure to see what you should and
should not do when using a tube tester.
We'll digress from time to time in order to
examine some tube-tester circuitry in de-
tail,

Testing for Shorts. First, turn on the
instrument and adjust the line-voltage cali-

Fig. 1. A continuity
checker, such as the
EICO Model 612, is
among the simplest
types of tube testers.
Helpful in tracking down
tube troubles, it has a
pilot lamp which will
light if tube filaments
or heaters are okay.

[

Fig. 2. ‘Inter-element
shorts can be quickly

and easily located with
tube testers such as
the EMC Model 211.
For simplicity, this
diagram of a portion
of the 211's circuitry

shows only one of the
unit's tube sockets.
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PHONE JACK

side of the same circuit. If a short exists
between the isolated element and any other
tube element, the circuit is completed and
the bulb flashes on.

In testing for shorts with the EMC 211,
as with most other testers, disregard mo-
mentary flashes of the neon bulb when you
throw one of the switches. These flashes
are caused by the discharge of inter-clec-
trode and stray circuit capacitances. It's
also a good idea to tap the tube under test
gently with your finger throughout the

T lITv.aC, T

_— T

Fig. 3. Simplified
schematic (A) of

RI
S5 S6
[ ]

a2l

noise-testing circuit in
Superior Model TW-1 1
tube tester {see pho-
to above left). Further
simplification of this
circuit {B} shows the
tube under test for
grid noise; the remain-
ing elements are con-
nected in parallel.

(a)

bration control. Most testers provide this
adjustment—it simply insures consistent in-
dications by cancelling out normal line-volt-
age variations. Next, locate the tube type
to be checked on the tester’s tube chart,
and set all of the dials and levers as speci-
fied for that particular tube. Make sure
that they are all accurately set, and that
you haven’t confused two tubes on the
chart with similar designations—a 6J5 for
a 6J6; for instance. Now plug in the tube.
Wait about 30 seconds for the tube to warm
up, then test for shorts according to direc-
tions in the tester’s instruction manual.
Figure 2 shows how the EMC Model 211
tube tester checks for shorts. Each element
in the tube under test is connected to the
center arm of a s.p.d.t. switch as shown in
this simplified diagram. Next, each switch
is thrown to the test position, one at a time,
then returned to “normal.” When one
switch is in the test position and the others
“normal,” all elements except the one being
tested are hooked to one side of a circuit
containing a power source and a neon bulb.
The isolated element is hooked to the other

82

nrvac
PHONE JACK

_—T!

test; this will reveal any loose elements
which might short out under vibration.
While testing for shorts, make sure that
the indicator bulb does not glow even
faintly, except for flashes when you throw
the switches. A very weak glow, if con-
tinuous, can indicate a high-resistance leak-
age path, even though no direct short
exists. Most tube testers are not equipped
to make sensitive leakage tests — such
tests were not usually necessary until FM
and TV came along. Some AM radios and

“amplifiers operate unimpaired with a leaky

tube, but sensitive FM and TV circuits gen-
(Continued on page 113)
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LTRAVIOLET or “black light” is used

extensively in criminal invastigation &
work, prospecting, and chemical analysis. ""%'

Under the pale-purple light of the ultra-
violet lamp, many minerals, dyes, greases,
and even familiar household substances
glow in weird colors.

This characteristic glow—known as flu-
orescence—is the secret of many commer-
cial products. It is found in the familiar
fluorescent lamp; in dyes and inks which
seems to “glow” in sunlight; and even in
a popular laundry detergent—a fluorescent
additive makes clothes appear whiter and
brighter than normal in sunlight.

You can assemble your own low-power
“black light” source from readily available

components at a total cost of less than five.

dollars. Unless you’re a slowpoke, you
should be able to complete the job in less
than two hours.

Construction and Testing. The circuit
is extremely simple and requires only wir-
ing a switch in series with an argon lamp.
The lamp is mounted in a light-proof box
to protect the .eyes from direct exposure
to it. Since the ultraviolet output of the
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By LOUIS E. GARNER, JR.

This simple *‘black light”’ source
can be built in a couple of hours,

and it promises loads of fun
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Space lamp socket
from box with two
bushings. Bulb must
be inserted before
socket is mounted.

117 V.AC.

SI

lamp is harmful to the retina, the lighted
bulb should not be viewed directly unless
you wear glasses. Even then, it's best not
to expose your eyes to the lighted argon
lamp unnecessarily.

After you complete the wiring, plug the
unit into a wall outlet (either a.c. or d.c.)
and close the on-off switch. The half-moon
electrodes of the argon bulb should glow
with a faint purplish light. (If you obtain
an orange glow, someone has slipped you
a neon bhulb in error; there is a neon-filled

PARTS LIST
S1—S.p.s.t toggle switch
SOl—Edison-base lamp socket

(Allied Radio 52E850)
1—Type AR-l1 two-watt argon
lamp (Allied Radio S52E810)
1—5" x 214" x 2Y4” aluminum box

(Bud CU.2104A or equivalent)
Misc.—Hardware, line cord and
plug, etc.

types of bulbs are sometimes mixed in the
stockroom.)

For best results, carry out your experi-
ments in a darkened room. Use the com-
pleted instrument to examine minerals,
bowders, detergents, oils, greases, and
other common substances. Often, you'll find
a substance that is one color under normal
room light will glow an entirely different
color when viewed under “black light.”

Visible and Invisible. The argon lamp
gives off energy in both the visible and
the invisible (ultraviolet) region of the
spectrum. The visible light is a deep purple
color. The invisible output from the lamp
is spread over a number of wavelengths in
the ultraviolet region but is concentrated
mainly in the long-wave portion (see the
spectrum diagram below). Although ultra-
violet rays are invisible to the eye, a visible
light is produced when they strike some

bulb which is externally and internally  substances. This phenomenon is called
identical to the argon bulb, and the two “fluorescence.” —30—
Churf ShOWS fhe COSMIC GAMMA ULTRA- [VISIBLE| INFRA AL,
relative position of RAYS RAYS X-RAY | vioLeT [Lient| 'Red RadI0 POWER
ultraviolet radia-

tion in the electro-

T
!
magnetic spectrum. ,’
i
1
I
!
]
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N the last few years, audiophiles have

come to expect something special from
the Sherwood company. Sherwood or-
iginally broke into the hi-fi market with a
medium-priced FM tuner that compared
favorably with some of the most expensive
units then available. This success was fol-
lowed by several mono tuners and ampli-
fiers and—with the coming of stereo—by
stereophonic tuners and amplifiers. One of
the latest additions to the line is the Model
S-5000 dual 20-watt integrated amplifier,
which more than lives up to the high stand-
ards set by its predecessors.

Priced at $189.50, the S-5000 is obviously
not an inexpensive amplifier but, in the
long run, it might be a better buy than
many a “bargain-priced” unit. It is well
designed and constructed, and seems to
have facilities to take care of all future
program sources. These qualities suggest
that here is an amplifier that will give
years of satisfactory service.

Thoughtful Design. When you first take
the S-5000 out of its packing case, you im-
mediately get the impression that it is
quality merchandise. The front panel is
beautifully finished in white and gold, the
controls and switches operate smoothly,
and the weight of the unit (just under 30
pounds) is a good indication that there has

Rear view of the S-5000 with cov-
er of preamplifier section removed.
Transformers are good-sized units,
accounting for most of the $-5000's
total weight of almost 30 pounds.
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Dual 20-Watt
Stereo
Amplifier

Sherwood S-5000 offers

high-quality performance

been no skimping on the quality of the
output transformers.

Although the basic circuits of the S-5000
follow somewhat conventional design pre-
cepts—the output circuit has a pair of fixed-
bias 7189’s operating into a distributed-load
output transformer—it’s the little things
about the S-5000 that will be most appre-
ciated. The tape-head inputs, for instance,
can be converted for use with a second
magnetic phono pickup (RIAA equaliza-
tion) simply by snipping two wires and
making a couple of easy connections. An-
other nice touch is a special circuit which




Close-up of the S-5000's input and output facilities. Control shafts over the dual
row of inputs allow the user to adjust each channel's output-tube balance by ear.

makes it possible to adjust the balance of
the output tubes by ear. (Each channel is
adjusted separately).

As evidence that the Sherwood engineers
stay abreast of developments in circuit
components, “packaged” circuits are used
in the bass-control section and in the
rumble and scratch filter circuits. The
rumble and scratch filters, by the way,
have very sharp cutoffs and hinge at 100
and 5000 cps respectively.

Additional Features. Other refinements
include a phase-reversal switch for one
channel, a presence-rise circuit which pro-
vides a 6-db boost at 2600 cps, and a third-
channel output for feeding an additional
amplifier-speaker combination.

The volume control functions as a loud-
ness control when the loudness-compensa-
tion network is switched in. This network
provides bass and treble boost to compen-
sate for the ear’s deficiencies at low listen-

ing levels. The S-5000 has one of the better- .
the sound

sounding loudness circuits:
doesn’'t take on the muddy quality that
characterizes many loudness controls.
Laboratory tests prove that the S-5000 is
a good performer as well as a “good looker.”
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The measurements so nearly correspond
with those claimed by the manufacturer
that any differences are inconsequential

Summing up, the S-5000 is a well-en-
gineered amplifier that should have a long
and useful life. Complete information about
the unit is available from Sherwood Elec-
tronics Laboratories, Inc., 4300 North
California Ave., Chicago 18, Iil. 0

POPULAR ELECTRONICS
TEST REPORT

Power Output (per channel): 20.8 watts
{r.m.s.) with no clipping

Frequency Response: 20-30,000 cps = | db

IM Distortion: i.78% at 10 watts (60c:
7000c/4:1)

Tone Control Position for Flat Response:
Treble, —7 db; Bass, +2 db [calibrated
on front panel)

Square-Wave Response:

§0 C.RS. 1000 C.Ps.

POPULAR ELECTRONICS







