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Can you think faster
than this Machine?

Be careful before you answer. GENIAC ®
the first electrical brain construction kit is
equipped to play tic-tac-toe, cipher and en-
cipher codes, convert from binary to decimal,
reason in syllogisms, as well as add, subtract,
multiply and divide. Specific problems in a
variety of fields—actuarial, policy claim set-
tlement, physics, ete., can be set up and solved
with the components. Connections are solder-
less and are completely explained with tem-
plates in the manual. This covers 125 circuits
and shows how new ones can be designed.

You will find building and using GENI-
ACS ® a wonderful experience; one kit user
wrote us: “this kit has opened up a new
world of thinking to me.” You actually see
how computing, problem solving, and game
play (Tic-tac-toe, nim, etc.) can be analyzed
with Boolean Algebra and the algebraic solu-
tions transformed directly into circuit dia-

Control Panel of GENJAC
set up to do a problem
in space ship engineering

grams. You create from over 400 specially
designed and manufactured components a
machine that solves problems faster than you
can express them.

Schools and colleges, teachers of science or
math, engineering, philosophy or psychology
will find these excellent demonstrators of cir-
cuitry solutions in symbolic logic, theory of
numbers, cybernetics, and automation.

NOTE: Teachers take advantage of our
10% discount to educational institutions and
for group purchases.

Send for your GENIAC ® kit now. Only
$19.95 with over four hundred components
and parts, fully illustrated manual and wir-
ing diagrams. We guarantee that if you do
not want to keep GENIAC after two weeks
you can return it for full refund.

A MACHINE THAT PLAYS

NIM

Yes every GENIAC ® comes complete with
the materials and circuits for wiring up a
machine that plays NIM. No extra charge.
See article in January Popular Electronics.

NEW-—A MACHINE THAT COMPOSES

MUSIC

Our amazing machine that composes music was
designed by one of the people (a sixteen year old
boy) who bought the GENIAC® to learn how to
design computers. Use it to make up your own
tunes automatically with the GENIAC ® computer
kit, 1959 Model.

Some Firms and Institutions
that have ordered GENIAC:

Allis-Chalmers Walter V. Clarke

Other machines you can build with your
1959 Model GENIAC® Computer Kit.

Machine for a Npace Ship's Afrlock-—-Special Combinatlon Lock—Adding-subtract-
ing- muitiplying and dividing machines- Comparing and reasoning machines- - intel-
tigence testing machines— Uranium Shipment and the Space I'irates—Machine to
play Tic-Tac-Toe Translator from binary to decimal and dozens of others.

Remington-Rand
International
Business
Machines
Wheeldex Mfg. Co.
Manuel Missionary

Associates
Barnard College
Westinghouse

Electric
Phillips

Laboratories tions

What Comes With Your 1959 Model GENIAC?

Rack, shown in picture; paris tray; guaranteed long lasting American Alanufacture
bulbs: purcetain sockets: special wipers and contacts: tools, batery; uniquely de-
signed holder plus seven booklets and publica
including: 64 I'age GENIAC® manual;
GENIAC® Wiring Diagrams; Beginners Manual

College
Los Angeles
Public Schools
Kansas State
University
Duke University
Coral Gables
Bell Telephone
Laboratories

General Insurance
Co. of America
Lafayette Radio
Rohr Aircraft Co.
Albert Einstein
Medical College
Naval Research
Laboratories

DEPT. PE-79

for the person who has little or no knowledge of
eircuits; GENTAC® Study Guide- -the equivalent
of a full course in computer fundamentals, lists
additional reading; and exclusively in 1959 Model
GENIAC® Symbolic logic and Circuits Design
by Claude Shannen,

SEND for your GENIAC® now, At only $19.95
a bargain. Comes complete with over 100 parts
and components. 7 Books and manuals. We guar-
antee that if you do not want to keep GENIAC
after two weeks you ean return It for full refund.

OLIVER GARFIELD CO., INC.

108 E. 16th STREET

K1—Only

19"

{Add $1.00 W. of Miss.

$2.00 Outside U,

S.)

NEW YORK 3, N. Y.
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Learn Radio-Television

Servicing or Communications
by Practicing at Home
in Spare Time

N.R.I. SENDS kits with which you prac- s
tice building circuits rommon to Radio
and TV sets. You LEARN-BY-DOING
to locate Radb-TV troubles. As part of
N.R.1. Servicing Course, you build Vacu ar,
Tube Voltmete- and AC-DC receiver. Use
VTVM to corduct esperiments,
earn extra money fixung
sets in spare tire.

sroug Field Oﬁers You
Good Pay, Success, Bright Future

Bigger than ever and still grow-
ing fast. That's why Radio-TV Added Income Soon - slo $15

has special appeal to ambitious a Week in Spare Time
men not satisfied with their Soon after enrolling, many NRI students
job and earnings. More than start to earn $10, $15 a week in spare time
\ ‘14\1000 lt?ha:lol?(‘)dn?\l/ sr:atllgns fixing sets. u?me pay for their tramning and
i ore n ilion home enjay extra Juxuri i ;
RADIO-TV BROADCAST]NG (see_ahove) offers o and auto Radios, 40 million cni‘)?;)éh toras!art ﬂlxisir(:\l\%‘gg&:?l!‘{’e sll]llcoal,\se
important positions as Operators and Technicians. JLESMITH TV sots. Color TV promises NRI training i tictl oy I
RADIO.TV SERVICING Technicians (see below)  founder  added tunities. For tl raiiing fis pragigal gate aulol, i LS
needed in every community 'I‘heu- services zre added opportunities. or the Fasy to understand, well illustrated lessons
r d, their skill app: trained man, there are good jobs, bright fu-  teach you basic principles. And you LEARN-
an tures in Radio-TV Servicing or Broadcasting. BY-DOING by practicing with kits of equip-
Training PLUS opportunity is the ideal ment which “bring to life” things you study.
combination for success. So plan now to get N
into Radio-TV, The technical man is looked Find Out What NRI Offers
up to. He does important work, gets good NRI has trained thousands for successful
pay for it. Radio-Television offers that kind careers in Radio-TV. Study fast or slow—as
of work. NRI can supply training quickly, vou like. Diploma when you graduate. Mail
without expense of going away to school. coupon now. Paste it on a postcard or mail in
Keep your job while training. You learn envelope. ACTUAL LESSON FREE. Also 64
at homs in your spare time. NRI is the page catalog that shows opportunities, shows
OLDEST and LARGEST home study Radio- equipment you get. Cost of NRI courses low.
TV school. Its methods have proved success- Easy terms. NATIONAL RADIO INSTITUTE,
ful for more than 40 years. Dept. 9GD4, Washington 16, D.C.

[ was repairing Radios “'Doing spare time re-
gy 10th éc“ssf‘v} Ngw B peive Radio and 'rF\]’l | National Radio Institute
¥ ave goo ob.” oon servicing fu f

M. R. LINDEMUTH, toner CLYDE "HIG- | DePt. 96D4, Washington 16, D. C.
m Fort Wayne, Ind. GINS, Waltham, Mass. } Mail me Sample Lesson and 6{-F'age Catalog
) | FREE. (No saleaman will call Please write plainly.)
“1 had a successful "There are a number of |
Radio repair shop. Now NRI graduates here. [ I I Nameo oo Age__-
I'm Engineer for can thank NRI for this |

WHPE,” V.W.WORK- job.”” JACK WAG-

MAN, High Point, N.C, NER, Lexington, N. C

3 |
L Zone___State. _—__.
VETERANS Approved Under G I Bills | Acre st Hama Sty Counl

T POPULAR POPULAR ELECTRONICS is pulllished monlh]v by r Zif-Davis I’ubhshlng Con‘pdny Willlam B. Zifl. Chairman of the Bomd (1916

1953), at 434 S. Wabush Ave.. Chicago 5. lll. Second-class postage paid at Chicago, lllinois. Authorized by Post Office

Department, Ottawa, Canada, as second-cluss matter. SUBSCRIPTION RATES: Une vear U.S. and possessions, and Cnn.nda $4.00;
Tan-Amertcan Union countries 54.50, all other foreign countries. $35.00.
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FORMER SERVICEMEN:
TAKE

A FRONT

ROW SEAT

IN THE

'NEW AGE OI;\SPACE

If you have a technical skill, make the most of it, where the

SPECIALIST Age of Space is now —in the U.S. Air Force. You’'ll work
with the latest equipment, learn the latest advances of your

IN THE specialty. What’s more, you’ll hold down an important,
responsible job, and you can look forward to a future that's

guaranteed. But the time to act is now, while your skill is

U_ s_ AIR FO RCE at peak value. See your local Air Force Recruiter, or mail
: ; :

the coupon.

PASTE ON POSTAL CARD AND MAIL TO:

Prior Service Information, Dept. MP-97
Box 7608, Washington 4. D. C.

Please send me more information on the Air Force Prior Service Program.

Name.

Address Age.

City. Zone. State.
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World's largest-selling Electronics Magazine

This month’s cover by' Fred Swartz

COMING NEXT MONTH

'POPULAR "= |

ELECTRONICS

(ON SALE JuLY 23)

Our August cover will feature a life-size two-watt
transistor audio amplifier on a mock-up board. This
will be a reminder that inside the issue you will find
a l6-page special ‘section on transistor circuit desi
See page 25 for details.

Planning to get your Citizens Band license? If so,
don‘t miss “Tips for Citizens Band Applicants.” It will
give you complete “battle plans” for tackling Form 505.
Many applications are being returned because they are
incorrectly or incompletely filled out. We think this
article will be a big help in filling out the form.

Also in the August issue will be construction features
on a solar-powered 40-meter transmitter . . . a radio-
frequency standard . . . and a stereo phono oscillator.

SUBSCRIPTION SERVICE: Forms 3579 and a!l subscription correspondence should be addressed to Circulation Department, 434 South

Please allow at least four weeks for change of addresn, iInclude your old address as well as
ing it i an axddress label from a recent issue.

of their manuscripts and illustrations, Contributions should be malled to the
return postage, Contributicns will be handled with reasonable care, but this

p is bject to and revisions are neces-

ts of this pubtication. Payment covers all author's, contributor’s and contestant's rights, titles, and interest
in and to the material accepted and will be made at our current rates upon acceptance. ANl photos and drawings wil) be considered
as part of material purchased.
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REAL MONE
» TELEVISION-RADIO-ELECTRONI

special SHOR™ &
olso aveilab e

incomes.

Many DeVry-trained men who now hold good jobs paying real money were once fooking
for opportunity, ye# wondering if they needed advanced schooling, special experience, or
higher mafh. They clipped a DeVry Jech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today’s fastest-growing fields — TELEVISION -RADIO -
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s*’Learn-by-Seeing,”
“Learn-by-Beading,” “’Learn-by-Doing” training made the difference! You, too, may train at
home thz DeVry Tech way with wonderful, helpful movies, clear texts and valvable home
taboratory equipment—or in our well-equipped Chicago or Toronto Training Centers.

Now something NEW* has been added to help you learn more by “doing.” Yeu can choose
to build and keep your own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will
provide thrilling enjoyment for years to come. Plans are furnished so thot you can alse
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech’s
specially designed Stereo System includes:

o Turntable with Stereo cartridge ¢ Steree Amplifier

o Stereo Pre-Amplificr o 2 Cross-Over Networks

e Six Speakers: two 12:in., two 8-in., two 3-in.

% When you build your own equipment, you

Jearn -about the working parts. You can
Build Your Own e o, o Bl
6-Speaker principles into “‘on-the-job” practice.
HIGH FIDELITY
STEREOPHONIC
SOUND SYSTEM

.. another wonderful DeVry advantage

OURSE in High Fidelity Sound
Reproductien ivcluding Sicreophonic Systems
Idecd for hobbyists, music
lovers ane thase weomting 1o ADD to their

MANY OPTIONS!

about your
chances for suce
cess in this field.
‘’Electronics and
YOU’ and the re-
morkable ‘'Pocket

NOW . . . DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo

System. . . . the Scope ond Meter . . . a 21-inch TV Set
{not pictured) . . . or ALL THREE. But no motter which
way you do it, you get practical home training ot its
best . . . the kind you need to get storted in the
fast-moving Electronics field. Send coupon for details.

- < L o

DEVRY

“One of North America’s
i Foremost Elcctronics
Training Centers’”

TECHNICAL

EMPLOYMENT
SERVICE

DeVry Tech offers real,
downslo-earth employ-
ment service to help you
toward a good job after
groduation — even pro-
vides help in starling
your own servicing busi-
ncts.

Accredited Member of
National Home Study Council

INSTITUTE

4141 BELMONY © CHICAGO 41, ILL. * Formerly DeFORESY'S TRAINING, Inc.
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Guide to Real Eornings’
(just off the press) are
yours without obligation.

r
! MAIL TODAY FOR FREE FACTS

DeVry Technical Institute

4141 Belmont Ave., Chicago 41, 1Il,, Dept. PE-7-P
Please give m= your two FREE booklets, ""Pocket Guide to
Real Earnings” and "'Electronics and You,” and tell me how

S

to prepare fo enter one or mare bronches of Electronics.

NAME _ AGE.

i

I

'

1

I -
1 PLEASE PRINT
]

!

1

!

L

STREET . _APT.

ciry ZONE STATE __
] Check hers if subject to military troining.

DeViy Tech's Canadian Training Center is located at
205% 626 Rosclawn Avenue, Toronto 12, Ontario




Notes from the
Editor

MARINE SECTION. You don't have to be a boat owner, nor do you have to

have much interest in things nautical to benefit from the special
section on marine electronics beginning on page 67 of this issue.
The operation of marine electronic gear is a timely and important
subject for the student, the experimenter, and the technician.

If you do own a boat, you'll have a better understanding and ap-
preciation of marine equipment if you become more familiar with
basic "how-it-works" principles and circuitry. "~ Knowing how to
use electronic devices properly can only come from practice. An
informed skipper is far safer afloat than the novice with a host
of equipment who has not mastered its operation,

If you are a technician or a radio amateur, you may want to con-
sider opportunities for business ventures in the fast-growing
field of marine electronics. If you obtain a FCC radiotelephone
license, second class, you will be able to install and service ma-
rine electronic devices.

Too little knowledge can be dangerous to life, limb and property.
The marine radiotelephone, in far too many cases, is grossly mis-
used and operated as a plaything. Unnecessary transmissions have
already interfered with distress communications and lives have
been lost as a result. Only a week ago, a youngster asked me why
I had not responded when he called me via radiotelephone moments
before. The "shocker" was that his boat was tied up to the same
dock as mine, only about 200 feet away. Such disrespect for this
life-saving device could be disastrous.

Citizens Band radio equipment has found new applications in the
boating field. These relatively simple devices for short line-of-
sight communications between boats, etc., if properly used, can
supplement more advanced communications equipment such as the
radiotelephone. There are limitations, however, as to range and
utility, and these should be understood by the layman.

Whatever your interest in electronics, we hope you will read and
enjoy our special section on marine electronics.

TRANSISTOR ISSUE. Next month we have another "plum" to offer. With all

the interest today in transistors and transistorized circuits,
we've been wanting to do something special for our many readers
who would like to have detailed practical information on tran-
sistors. In addition to other articles on transistors, our August
issue will contain a 16-page "bonus" feature which covers tran-
sistors from alpha (cutoff) to omega. This section concentrates on
transistors from the experimenter's viewpoint, and tells how to
design transistor circuits by using basic electronic theory, by
understanding how transistors operate, and by the application of
common sense. Don't miss it because you'll want to keep it handy

in your reference library.
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ELECTRICITY

ELECTRONICS
ON REAL

Motors —Generators
—Switchboards—
Controls—Modern

Appliances—
Automatic
Electronic

Control Units

H,—ﬂﬁ"

VISION
RADIO ELECTRONICS
= ON REAL

TV Receivers— |
Black and White |
and Color
AM-FM and |
Auto Radios |
Transistors I
Printed Circuits
Test Equipment

These men are getting practical training i

- FIECTRONTES ™
Train in NEW Shop-Labs of!

COYNE!

in Chicago —prepare for today’s TOP OPPOR- I
TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful I
men have trained for over 60 years — largest,
oldest, best equipped school of its kind. Profes-l
sional and experienced instructors show youl
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed. l
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
your training in ELECTRICITY-ELECTRONICS and
TELEVISION-RADIQ ELECTRONICS —no obliga-
tion; NO SALESMAN WILL CALL.
Coyne Electrical School. 1501 W, Congress Parkway
Charfered Nol For Profil e  Chicago 7, Depl. BS-2A

MAIL COUPON 25oness s

ADDRESS: BELOW ¥
COYNE ELECTRICAL SCHOOL
Dept. B9-2A —New Coyne Building
1501 W. Congress Pkwy., Chicago 7, Ill.
Send BIG FREE book and details of all the
training you offer.

Name.

Address.

City. State.

A

Training in
Spare Time AT HOME

{88 Doy iy

| \
NTERESTING |
PROFITARLE mmﬁ_.

LIKE THS

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in
your own business!

Send Coupon or wtite o address below
for Free Book

and full details,

including easy

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training only —no costly “‘put together kits."" Not an
old Radio Course with Television “tacked on.” Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs—make money early in course. Free Life-
time Employment Service to Graduates.

® A
EL‘Ectnlcd,L SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT

1501 W. Congress Parkway « Chicago 7. Dept. B9-H2

July, 1959

B.W_COOKE, Jr, President

Coyne—the Institution behind this train-
ing. .. the larpest, oldest, beat equipprd
residentialuchool of its kind. Founded 1859.

Payment Plan.
No obligation, no
salesman will call.

o
| COYNE Television

Home Training Division

Dept. BS-HZ, New Coyne Building

| 1501 W. Congress Pkwy., Chicage 7, 1il.

| Send Free Book and details on how I'can get

| Coyne Quality Television Home Training at
low cost and easy terms.

| Name,

| Address__

| City.

State.




New Low-Cost

Transistors
..from Sylvania

Eight diversified types to help
you build or rebuild a wider
range of transistorized
equipment economically

Now you can transistorize more circuits
at lower cost with these eight quality
transistors from Sylvania:

@ For high-gain RF-IF amplifier applications,
a new PNP drift type, 2N1264—
now available at $1.30.

For AF and RF circuits, PNP types,
@ 2N1265 and 2N1266 and equiva-
lent NPN types, 2N229 and
2N233—now available at 65 cents.
&y

For power requirement, 3 PNP Power
types, 2N255, 2N307 and 2N554
with 15 v, 35 v and 30 v max.
collector-base voltage respectively
—each now available at $1.35.

Contact your nearby authorized Sylvania
distributor or write the Semiconductor
Division directly for applications litera-
ture on these new Sylvania transistors.
Sylvania Electric Products Inc.
Semiconductor Division
100 Sylvan Rd., Woburn, Mass.

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS

Have Receiver, Will Listen
m I enjoy your special features such as “DX’ing
the Airlanes” and “QSL’ing the Coast ( uard”
with the frequencies given. I DX both of these
types of stations a good deal.

In my short-wave listening, I use the folowing
receivers: Racal RA-17C and RA-37C Lov* Fre-
quency Converter; Hallicrafters SX-62; .Zenith
Trans-Oceanic  T600, R623W, and Tratsistor
Royal 500; RCA Victor 6-BX-63 and 5-(-592;
Ampro Radio Tuner No. 149; Regency Transistor

A
s

| v
v 1y

TR-1; Silvertone Console; Japanese Germarnium
Diode; Philco 8-Tube Car Radio; and Motrrola
21" TV 21-C-8.

I monitor all frequencies from 1214 ke. threugh
108 mc. in addition to TV DX'ing, and use a I ing-
wire 100" E-W antenna.

Leonarp L. Lockv-oop
Olympia, Wash.

Most SWL fans get along on one or two good
receivers. Perhaps Len wants extra insurance
against tube failure.

Fluorescent Lamps and Radar

@ “The Electronics of Fluorescent Lamps” by Ed-
gar D. Morgan (April 'S9) brought to mind a
question which T have never seen satisfactarily
answered. Working primarily with x-band radar,
I have noticed that a radar beam will caus a
fluorescent bulb to glow. I believe this to be due to
the radar energy ionizing the gas and causing the
phosphors to emit light. However, if a fluorescent
bulb is “on,” a radar beam will turn it “off,” o1 at
least will cause dark spots in the tube.

Perhaps this can be explained as follows: The
frequency of radiation from the gas (electrons

10 Always say you saw it in—POPULAR ELECTRONICS



Do you WISH you Get

were EMPLOYED ¢ F.C.C. LICENSE
in ELECTRONICS?

QUICKLY !
F.C.C. LICENSE —THE KEY TO BETTER JOBS

. . . . CORRESPONDENCE OR RESIDENCE CLASSES
An F.C.C. conmmercial (not amateur) license is your ticket

to higher pay and more interesting ecmployment. This license
is Federal Government evidence of your qualifications in
clectronics. Employers are cager to hire licensed technicians.

Grantham School of Electronics specializes in F.C.C. license
preparation. Correspondence training is conducted from Holly-
\vml)d, SEanle.CKnns'.\s City and Washington; also, resident DAY
and EVENING classes are held in all four cities. Either way, by
WHICH LICENSE FOR WHICH JOB? correspondence or in resident classes, we train you quickly and well.

The THIRD CLASS radiotclephone license is of value

:éii.“;?ﬂ'!u.i'n‘. The Iié?%‘c‘“éﬂziilKﬁi-'n§°c.‘,“viieb“§f§i‘.’,?:{. i §\§\\\\\\\\\\§\\\\\\\\\%“\§\\\\ s
icense is extremely limited. N X SN S ‘§
- N

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
equipment cxcept commercial broadcast station equipment.

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate cvery type of radiotclephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radietelephone license
available.

. FREE! I :
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This {ree booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
mutter completely. Even though it is planned prima-
rily 1o lead direetly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail are: Busic Electricity for
Beginners. Busic Mathematics. Ohm’s and Kirchholl's
Laws. Alternating Current. Frequency and Wave-
length. Inductance. Capacitance, Impedance, Reso-
nance, Vacuum Tubes. Transistors. Basic Principles
of Amplification. Clusses of Amplifiers, Oscillators.

%

HERE'S PROOF... AN\ P S U

that Grantham students prepare for F.C.C. examinations 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

Power Supplies. AM Transmitters and Receivers. FM Robert J, Conley, 129 W. 46th St., New York 36, N. Y. 15t 1"
Transmitters and Receivers, Antennas and Trans- W. R. Smith, 1335 £. 8th St., Lang Beach, Catif. 1st 12
mission Lines. Mcasuring Instruments. IFCC Rules Howard £. Martz, 301 S. Penn. St., Fairmount, Ind. 1st 24
and Regulations. and extensive theory and mathe- John W. Dempsey, Bax 55, Rising Sun, Md. Tst 12
matical calculutions associated with all the above Donald H. Ford, Hyannis RD, Barnstable, Mass. ist 12
subjects explained simply and in detail. Richard ). Falk. 2303 Halman St., Bremerton, Wash. 15t 22
Densan 0. McNully, 1117 N. Houston St.. Amarllla, Texas 1st ]

OUR GUARANTEE ey james 0. Hough, 400 S. Church St., East Troy, Wisc. 1st 12
If you should fail the F.C. C. exam after finishing our » 7‘ Odle B. Perry, Jr., Rt. =3, Zebulos, N.C. S dst 12
Milton C. Gee, Rt. =1, Washingtom, N.). ... TR s raciamde LISE 1

course, we guarantce to give additional training at NO ""ﬁ
ADDITIONAL COST. Read details in our free booklet. ‘ va
%

1505 N. Western Ave.
Hollywood 27, Calit.
Phone: HO 7-7727)

B Hollywood Division

(Mail in envelope or paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. westera 408 Manon | 3123 Giltham Rd. | 821-19th, N
Hallywood Seattle Kansas City Washington

408 Marion Streetl

Seattle Division Seattle 4, Wash.

Phone MA 27227}

Gentlemen:

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

3123 Gillham Road
Kansas City 9, Mo.
Phone: JE 1.6320

Kansas City Division %

Name Age
Address —_—

821-19th Street, N. W.
Washingtan 6, 0.C.
{Phons: ST 3.3614)

Washington Division 28

City. Stote

T T e AT B e
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NOW WITH NEW_ '

TICONAILIVIT

MAGNETS
(30% MORE POWERFUL THAN ALNICO)

construction

5-way binding
posts

Ticonal-7
aik

«..AND A NEW LINE OF

ACOUSTICALLY MATCHED ENCLOSURES

The world’s greatest buys on the basis of listening

- quality, the new T-7 series of 5~ to 12" loudspeakers
incorporates magnets of Ticonal-7 steel, the most

powerful of magnet alloys, for maximum efficiency and

damping . . . dual cones for wide frequency response . . .

constant impedance resulting in an extremely straight

response curve . .. longer effective air-gaps and extra

high flux density to provide exceptional transient

response and to eliminate
ringing and overshoot, For
descriptive literature write to
North American Philips Co., Inc.,
High Fidelity Products Division,
Dept. 3F7, 230 Duffy Avenue,
Hicksville, Long Island, New York.

Letters (Continued from page 10)

returning to a lower cnergy level) determines
whether visible or invisible light will be obtained.
When an operating bulb is hit by radar cnergy, the
frequency of radiation of the gas may be increased
to a point where the phosphors emit primarily in-
visible light.
PauL W. PETERSON, JR.
San Rafael, Calif.

It’s more probable that standing waves are set
up in the tube which cause the phenomenon to
which you refer.

Correction from Knight-Kit
® TIn your April issue you reported that the dis-
tortion on the Knight-Kit 60-watt stereo basic
amplifier was 0.8% at full output. Actually the
distortion is only 0.08% at full output.

We can’t blame PopuLar ELECTRONICS because
this is the way we submitted the specification as a
result of a typist’s error. However, this is an im-
portant specification, and I believe your readers
would want to have the correct information.

J. W. Rusix
Allied Radio Corp.
Chicago, III.

Better Game Computer
® Enclosed is a picture of a game computer we
built to enter in the Buh! Planetarium Pittsburgh
Science Fair. We modified the circuit in the Sep-
tember 1957 issue of POP’tronics in the following
way. We installed a push-button power switch so

that it could not be left on. We wired a pilot light
across the capacitor to discharge the power supply
when not in use. And we mounted it in a wooden
cabinet with a recessed, sloping, metal panel.

Please publish some more articles on ‘building
computers.

RoBERT BLAIR
Francis RanL
Greensburg, Pa.

Radio Ghost

® Recently I was “fooling around” with a small
table-model radia, hooking it up to a spare ampli-
fier. I was surprised to hear the radio coming in
faintly even though the speaker was disconnected
from both the radio and the amplifier. The pro-
gram appeared to come from some spot in the
chassis. I wonder if you could explain what was

Always say you saw it in——POPULAR ELECTRONICS



FOR REAL JOB SECURITY
-GET AN L.C.S. DIPLOMA

“You can stop worrying, Jane.
My job’s secure now! And here’s
the insurance policy to prove it—
my L.C.S. diploma!”

This feeling of security is
probably typical of every 1.C.S.
graduate. Because—as the job
situation gets tighter, the man
with 1.C.S. training has the
advantage.

Why? Your 1.C.S. diploma tells
your present employer three im-
portant things: (1) You want to
make the most of your present job.

For Real Job Security—Get an L C. S, Diploma!

(2) You have the training you
need for advancement. (3) You
look for better ways of doing things
on your own.

What you do about your fu-
ture is up to you. Do nothing
and stay at your present job at
the same old pay. Or earn an
I.C.S. diploma in your spare
time for security, promotions,
more pay! Your first step is 1o
mark the course that interests
you in the coupon below, and
mail it to us.

Three Free Books

We’ll send you three interesting
books. The first, “How to Suc-
ceed,” is a gold mine of helpful
tips. Points out many small things
in your personality and behavior
that can make the difference be-
tween success and failure. The sec-
ond tells about the opportunities
in the field of your choice. The
third is a sample lesson (Math).

1. C. S., Scranton 15, Penna.

Costs pennies a day-

Many an I.C.S. student has made
up the cost of his course in one
month with the salary increase his
1.C.S. training earned for him. By
studying at home in your spare
tiine, you pay yourself many times
an hour more than you’re now
making. (One student reports —
“My L.C.S. course was worth $95
an hour to me.”)

The security of your pres-
ent job—or success in finding
the new job you’ve always
wanted—is in your hands. Move
ahead with 1.C.S., training
while others stay behind on the
routine, small-pay jobs.

Remember, your first step
to security is to mail this
coupon. Take a few minutes
and do it now. If you put
it off, it can cost you your
future.

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 81622F, SCRANTON 15, PENNA.
Without cost or obligation, send me “HOW to SUCCEED" and the upporlunlly bookiet about the field BEFORE which | have marked X (pius sample fesson):

(Partial list of 258 courses)

ARCHITECTURE AVIATION clv O Good English [ Industrial Electronics
and BUILDING O Aero-Engineering Technoiogy ENGINEERING O High School Mathematics O Practical Radio-TV Eng'r'g
CONSTRUCTION (O Aircraft & Engine Mechanic O Civil Engineering [ High School Science [1 Practical Telephony

[ Air Conditioning

[0 Architecture

[ Arch. Drawing and
Designing

o Bulldlng conIm:Iur

[ Building Estimator

L] Carpenter Builder

8 ﬁfn:trucléun Engineering {0 Short Story Writing
ighway Engineering

O Professional Engineer (Civil) o Ilr-llﬁlelﬁa:l?usr::nlaﬁshlp

{0 Reading Struc. Blueprints O Industrial Supervision

O Sanitary Engineer O Personnel-Labor Relations

0O Structural Engineering 0 Sugervision

{0 Surveying and Mapping

] Radio-TV Servicing

RAILROAD
0O Car Inspector and Air Brake
O Diesel Electrician
O Diesel Engr. and Fireman
O Diesel Locomotive

BUSINESS
O Accounting
0O Advertising
{0 Business Adminlstration
[ Business Management
1 Cost Accounting
0O Creative Salesmanship

[ Carpentry and Millwork ] Managing a Small Business DRAFTING MECHANICAL

H ﬁ:’po:lnr Foreman 1 Professional Secretary [ Aircraft Drafting o S:gulsE':%es STEAM and

O Painting Contractor Lt Rubtic Acconnting O Architectural Orafting [ Gas lec. 'wmm DIESEL POWER

B funen 0§ purtig A £} Ot & e Bsen 5 S Yok, G Combinn Engverg
= H [ Electrical Orafting F

[l Reading A'dl Blueprints {J Salesmanship and [ Mechanical Drafting 8 :::z:ﬂ:g: il 0 y Diesel Engr.

ART Management [ Sheet Metal Dralting T} Industrial Safety 8y 0 Stationary Fireman
O Commercial Art O Traffic Managément O Structural Orafting Machine Shap Practice
O Magazine lllus, CHEMICAL 0] Machine Shop Practic TEXTILE

ELECTRICAL
0 Electrical Engineering
O Etec, Engr. Technician

] Mechanical Engineering .
] Professignal Engineer (Mech) 8 g:{&:'ma,""du,sa‘r&?.:g
[] Quality Control . O Cotton Warping and Weaving
O Edec. Light and Power {0 Reading Shop Blueprints O Loom Fixing Technician
O Practical Etectrician [ Refrigération and 0 Textile Designing
O Practical Lineman Air Conditioning O Textile Finishing & Dyelng
O Professional Engineer (Elec [ Tool Design {1 Tool Making O Throwing
HIGH SCHOOL RADIO, TELEVISION (O Warping and Weaving
{0 High School Diploma O General Electronics Tech. {0 Worsted Manufacturing

O Show Card and

A ical Chemi
Sign Lettering DfAnalytical Ehiemisiey

Chemical Engineerin
O Sketching and Painting 8 Chem. Lab. %.c..,.;,iﬁ,.
AUTOMOTIVE 1 Elements of Nuclear Energy
[ Automo [ General Chemistry
[ Auto Body Rebuilding [] Natural Gas Prod, and Trans.
and Refinishing ] Petroleum Prod. and Engr.
[ Auto Engine Tuneup |‘| Professional Engineer (Chem}
[J Auto Technician O Pulp and Paper Making

Nama Age Home Address

Worklng Hours AM. to P.M
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal,
Canada. . . . Special low monthly tuition rates to members of the U, S. Armed Forces.

City. Zone. State.

o
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IF YOU HAVE
2 LIRS AND A
SMALL POCKETBO0K

Single-Element
Stereophonic @
Cartridge by ERIE

o Fits any standard tone arm

o Simply plug it in. .. adapter is inciuded

o Dual stylii.. . . diamond-sapphire or sapphire-sapphire
o Frequency response: 20 to 16,000 cycles

o Tracking force: 5-6 grams

e 20 DB channel separation

o 0.5v. output, each channel

o LOW [N PRICE...HIGHEST FIDELITY

For literature and name of your local ERIE Distributor,
write to:

ERIE Electronics Distributor Division

ERIE RESISTOR CORPORATION

Erie, Pennsylvania

Letters (Continued from page 12)

acting as the transducer in this case, and how it is
possible to get scund from a speakerless radio!

DaAveE WINEGAR

San Francisco, Calif.

Loose laminations in an_output transformer will
sometimes cause it Lo “sing” in tune with the audio
signal even though no speaker is connected io it.
Don’t make a practice of listening this way,
though, as the output tubes and transformer may
be damaged.

Flea-Power Transmitter Needed

B There are four of us, all licensed hams who live
within a three-mile radius, who are interested in
getting a schematic of an xtal-controlled phone

rig (low power) using series filament tubes of the
miniature type with either a 35W4 or selenium
rectifier. We would like to use an xtal_mike,
preamp and 35B5 modulator with a 12-volt fila-
ment oscillator and a 35B5 final. Maybe one of
your readers has built such a transmitter.

We are on quite often, running higher power and
QSO’ing locally, when we could just as well be on
low (flea power) and perhaps lessen the QRM for
others,

H. E. PARMETER, WOCGM
Cogswell, N. D.

If any of our readers have plans for such a
transmitter and have built and tested the unit, send
us a photo and schematic. We would like to see
them.,

He Builds Them

B T just finished the Simplex Stereo Amplifier
(April, 1959) and am very pleased with the results.
I found, however, that it was physically impossible
to build it on a 5" x 7'x 3" chassis. 1 think the
author built his on’a chassis that was 10" long and
gave you the wrong dimensions. The pictures seem
to indicate that the dimensions given are wrong.

I also built one of the Duo-Flex Speaker Sys-
tems (February, 1959)°and am now building an®
other for stereo.

JorN~ L. SikEs
Charleston, S. C.

There was a typographical error in the chassis
size given in the stereo amplifier article. It should
be 5" x 9V5" x 3", The smaller chassis could: be used
but very neat and exacting chassis punching wonld
be required.

Always say you saw it in—POPULAR ELECTRONICS
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® LET RCA TRAIN YOU
¥ IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic
Training by introducing its newest Home Study Course . ..

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

Coler
Televiston

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

I RCA INSTITUTES, INC. vome sty school, Det. pE-9

A Service of Radio Corporotion of America
350 West Fourth Street, New York 14, N. Y.
Without obligatien, send me the FREE catalog of Home Study Caurses. No
salesman will call.

Send for our
64 page Home
Study Catalog

FREE!

Korean Vets! Enter Discharge Date. . .. .. ..ooiiooirieaiiieaan o iaatiannans

RESIDENT SCHOOL offers Tech-
nical Institute and Vocational
School Courses in Electronics.
Day and Evening classes start 4
times each year. Resident School
Catalog sent free on request.

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

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save time, paste coupsn on postcard.

July, 1959
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100% RUST PROOF Vertical Antenna for
the 11 meter Citizens Band. 360° radiation
pattern for effective communication at any
heading when antenna is mounted clear of
interacting objects.

Radiator and radials are of heavy gauge
61ST6 aluminum. Fittings and hardware are
brass, copper and stainless steel. Vertical
and radials are each 9’ long. Heavy duty
base mount with coax connector fits 1%"' ID
pipe mast, Supplied with Mosley Antenna
Coat for protection against salt corrosion.
Model V-27-GP, less mast & RG-8/U coax.

Net Price, $34.95

Available from most electronic equipment
distributors —coast-to-coast.

"TRANSISTOR PHYSICS AND. CIR-
CUITS" by Robert L. Riddle and Marlin
P. Ristenbatt. Published by Prentice- Hall,
Inc., 70 Fifth Ave., New York 11, N. Y 428
pages. Hard cover. $10.00. ’

Requiring only a background knowtedge
of high-school trigonometry and algebra,
this book is a clear, mostly non-mathe-
matical treatment of the operation and de-
sign of transistor circuits—from the view-
point of familiar physical and electrical
laws. As such, the book.is especially useful
for those who have had’ little or no pre-
vious transistor instruction. It should serve
nicely as a transistor circuit theory source
for electronic technicians, designers, and
radio amateurs, and as a thorough intro-
duction to the subject for electrical en-
gineers.

RS N

"MARINE ELECTRONICS HANDBOOK"
by Leo G. Sands. Published by Howard W
Sams and Co., 2201 East 46th St., In-
dianapolis 6, Ind. 264 pages. Soft cover.
$3.95.

Complete service maintenance informa-
tion is given here on electronic equipment
in use on both large and small marine
craft. The equipment covered ranges from
Citizens Band transceivers and radiotele-
phones to sonar and radar gear. Included
are many schematics and service tips.
Boat owners and service technicians who
do marine electronic repair will find this
book most useful.

Al

o= ‘a'm

p"FUNDAMENTALS OF RADIO TELEM-

ETRY" by Marvin Tepper Published by
John F. Rider, Inc., 116 West 14th St., New
York 11, N. Y. 136 pages. Soft cover. $2.95.

The importance of telemetry in the re-
search and development of guided missiles
and supersonic speed alrcraft cannot ‘be

16 Always say you sawy it m—POPULAR ELECTRON!CS
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Accredited by the National
Home Study Council

good training
doesn‘t cost . . .
it pays!

We guarantee

to train you until you receive

Your FCC License

—or your money back
The Master Course in Electronics will provide you with the
mental tools of the electronics technician and prepate you for a
First Class FCC License (Commercial) with a radar endorsement.
When you successfully complete the Master Course, if you fail
to pass the FCC examination, you will receive a full refund of
all tuition payments.

Cleveland Institute training results in job offers
like these:

Radio Operator Service Technician
Capital Airlines (Ohio) Man needed in Cleveland,
is looking for a radio op- h}O. .to service and
erator. A touch typing maintain electronic medi-
speed of 40 wpm is nec- cal instruments and
essary. Must have at least :(‘)lll;:iprp:gi.\;le%;:to?a:leeca
e = < =
2 -le_sttn‘ct:(l f)l:igra:.'ois tronic fundamentals. A
permit, but a radio-tele- car is required. Company
phone 2nd or 1st class  benefits include retire-
license is desirable.

ment plan.
And our trainees get good jobs
*'Jnvestment in training really pays off"’
“Thought you would like to know that in almost two
years since I completed your course and obtained my
first phone license, my pay has increased $5 per week
every six months. I don't believe any other investment
could pay off as well as this one did.”’
Harold E. Phipps, North Augusta, S. C.

Cleveland Institute of Radio Electronics
4900 Euclid Ave. Desk PE-53 Cleveland 3, Ohio

July, 1959

License

Cleveland lastitute of Radio Electronics
Desk PE-53, 4900 Euclid Ave., Cleveland 3, Ohio

' Please send Free Booklets prepared to help mel
get ahead in Electronics. I have had training or
experience in Electronics as indicated helow: l

0 Military [ Broadcasting

O Radioe-TV Servicing 0 Home Experimenting
[0 Manufacturing [0 Telephone Company
O Amateur Radio O Other

In what kind of work In what branch of
Electronics are you

e— interested ?

| are you now engaged?

as sy e D S

Name _ Age.
l Address
l City Zone. State.
PE-53
L R N DN TN GRS oD T cEn L] J
17



CITIZEN BANDER

for K' [ FANS.’

Yes! Your own design and your own
construction of 2-way Citizens Radio is now
possible with dependable
International components. Everything
is pretuned and prewired for you.
Just order the parts you need and
combine them with components you
already have . . . or order a
complete package made up of
the sub-assemblies illustrated and
easy-to-follow instructions, Get in
on the fun and many practical
uses of Citizens Radio! Order
what you need today!

Bl6
NEWS

.’-J

s

g

A RF Converter Unit (Printed . B IF Unit (Printed circuit prewired) € Audio Unit (Printed circuit pre-
circuit prewired) Two-tube | Consists of mixer and tunable local : wired) Cansists of speech ampli-
crystal controlled converter. oscillotor feeding 262 KC IF stage. © fier for crystal microphone, first
Converts Citizens frequencies to  *  Includes noise-limiter and squelch = audio for receiver and power am-.
range of tunable IF. Can be circuits, 6AN8 mixer-oscillator, ~ plifier / modulator stage. Designed
used with IF unit (B) or any | 6BA6 IF amplifier, diode detector, . to follow unit B. 6ANS speech
communication receiver. 6BAé 6AL5 noise-limiter/squelch. Design- omplifier/audio, 6AQ5 power om-
RF and 12AT7 mixer-oscillator. ed to work with units A ond C. plifier modulator, Includes output
Shipping weight 2 Ibs. $14.00 Maokes dual conversion receiver.  transformer but not speaker. Ship-
Shipping weight 2 |bs. $16.00 ping weight 2 Ibs, $13.50

D Tronsmitter Unit (Print.
ed circuit prewired) Os.
cillator ond amplifier.
Crystal controlled .005%
tolerance to meet FCC '
regulations. Requires
Unit C for modulation, E Power Supply 115 VAC ' F Power Supply 3-way 6
6AUB tube. Shipping ©nly (not prewired). Consists  VDC, 12 VDC or 115 VAC
weight 2 lbs. Complete of oll parts necessary fto {not prewired). Some as E
with crystal and tube. €ONstruct a power supply to but will operate from any
$14.50 operate Units A, B, C and of three different power
D. Shipping weight 10 Ibs. sources. Shipping weight
$12.00 10 ibs. $20.00

G Cabinet ( all metal } In-
cludes oll necessory hord-
ware, switches, speakers,
ponel, case, efc., to combine
Units A, B, C, D ond E or F
into o complete receiver-
tronsmitter ossembly. Com.
plete with instructions. Ship-
ping weight 10 Ibs. $20.00

Always say you saw it in—POPULAR ELECTRONICS
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MANY USES FOR THE FARM—The solution to fast communication from the
FOR YOUR farm home to the field. Wonderful in an emergency.

FOR SPORTS—From ship to shore or from base camp to the
2-WAY scene of the hunt, an enjoyable accessory in the field of sports.
RADIO FOR THE HOME—From the kitchen to the den or workshop” or

from the sick room to the living room 2-way communication will

save many steps. W

SERE e o 1 -
International Crystal Mtg. Co., Inc.,, 18 N. Lee, Oklahoma City, Oklahoma |
Gentlemen: Please place my order for the following: - |

*
PRICE o |
ITEM NO. OF UNITS EACH* TOTAL I
Unit A—RF Converter $14:00 |
Unit B—-IF Unit 16.00
Unit C—Audia_Unit 13.50 |
Unit_D—Transmitter Unit 14.50 |
Unit E—Power Supply, 115 VAC- 12.00
Unit F—Pawer Supply, 3-way 20.00 l
Unit_G—Cabinet 20.00 |
Whip Antenna for mobile use 15.80
Yagi Antenna 29.95 l
Graund Plane Antenna 44.95 « I
Crystal Micraphane 3.95 I
[ Check [ Money Order Amount $ {1 Informatian an time payment plan l
*Available ot your local dealer at slightly higher prices. ’ |
HOW TO ORDER: |
Order direct from International Crystal, NAME
address belaw. Terms F.O.B. Oklahoma _ |
City. Other shipments C.0.D. On C.O.D. ADDRESS l
orders of $25.00 ar more, Y3 down pay- 1
ment with order is required. ay STATE 1
Please include in check or maney order sufficient pastage and insurance for your Parcel Post Zone. |
Shipments exceeding 20 lbs. will be made via express, C.O.D, 3
July, 1959 19
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DESIGN YOUR OWN CITIZENS RADIO

with International Components
AND THESE ACCESSORIES

WHIP ANTENNA

Bumper mount
whip antenna for

YOU'LL FIND

3 element, for
point-to-point
communications,

o
GROUND PLANE
YAGI ANTENNA
ANTENNA For base station

use. Mounts on
1% IPS pipe.
" Less connecting

mobile use. Provides cable.
$15.80 additional $44.95
transmitter and
receiver gain, .
$29.95 CRYSTAL
MICROPHONE
$3.95

FOR BUSINESS—Ideal communication between office and serv-
ice trucks operating in a restricted area, Also practical for office

and factory liaison.




Bookshelf

overemphasized. We are not going to get
very many volunteers to-take a ride in our
“one-way” missiles and radio back observa-
tions. Besides, with the amount of data
that it is necessary to recover from each
flight, it would take several hundred men
to transmit simultaneously all the informa-
tion gathered.

This new Rider publication is devoted to
the problems and techniques of missile and
satellite telemetry and hardware, data re-
cording and processing. Specially prepared
and carefully selected illustrations will
make important telemetry fundamentals
crystal clear to the engineer or layman new
to the subject.

(Coﬁtinued from page 16)

A°S SR s SRR w )

"ELECTRICAL SAFETY" by H. W. Swann.
Published by the Philosophical Library, 15
East 40th St., New York, N. Y. 292 pages.
$15.00.

The author of this book was for some
years a Senior Electrical Inspector in the
British Home Office. He tells of his experi-

ences in the call of duty, why accidents
occurred, and how they could have been
prevented. A great deal of space is devoted
to the explanation of British electrical
safety regulations.

Although there is much useful informa-
tion here, it is quite obvious that this book
is not aimed at an American audience. The
reader may at times find himself thrown
off by some of the British phrasing such as
“an earthed metal pipe” and a ‘“rubber
tyred petrol tanker.” Considering its high
price and its British focus, this book is
recommended only to those who are par-
ticularly interested in the subject.

LSS S ¢S W o

"METALLIC RECTIFIERS & CRYSTAL Di-
ODES" by Theodore Conti. Published by
John F. Rider, Inc., 116 West 14th St., New
York 11, N. Y. 164 pages. Soft cover. $2.95.

Civilian, military and all kinds of indus-
trial electronic equipment designs are tend-
ing more and more toward the use of metal-
lic rectifiers and crystal diodes in place of
vacuum tubes. In this book, the principles
and practices of metallic rectifiers and

MICRO

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED

Jan Sur.nlul Tubesl
ALL TUBES SENT POSTAGE PAID
Please send 25¢ hondling for orders under 358 Send 25%

deposit on C.O.D. orders. Send opproximate postage  on
Canndion and foreign orders

M ELECTRON TUBE CO.
20 )

198
181¢ G

P.O. BOX 55 Park Station, Paterson 3. N. J.

Always say you saw it in—POPULAR ELECTRONICS



WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

RADIO-TE

SPRAYBERRY

2

July, 1959

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To heip you lur?{‘n:l the pwcllcnl sid»
of

adio -Television, we
werdd you expertly engh

neered training kits to
test and assemble for
s interestiog.

valuahis

» The new Sprayberry
Treiniog Televivion Re-
ceiver, built and tested
10 5 sections.

e Now offered . .. this i
modern oacilloscope.

¢ Yau build this powerful
two-band superhvterc-
dyne radio revelver.

You bulld the
new Spray-
berry tester
-u complete
18-range
Volt-Ol o -

Mitli um-
mneter feat
meter.

i quio-_feievision

» x « « This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands ..trained Radio-Television Service Techni-
cians. ..are needed at once! Perhaps you’'ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation ts simple' We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free —Act Now; Offer Limited

Only a limited number-of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the.coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—al! free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with vour present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop- bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio -Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious mancan
afford. fust $6 starts yoi! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

SPRAYBERRY Academy of Radio-Television

Sprayberry Academy of Radio-Television
Dept. 105-X, 1512 W. Jarvis Ave., Chicago 26, 100,
Please rush all information on your ALL-NEW Radio-Tele-
vision I"raining Plan. I understand this does nol obligale me
and that no salesmnan will call upan me. include New Cat-
alog and Sample Lessun FREE.

N AP MOKT

NAME = Age

ADDRESS,........

L e — oy Gt S— S — — —

1512 W. Jarvis Avenue, Dept. 105-X, Chlcago 26, iliinols
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C

JAL OFFER!

SAVE $36.39

Campers, hoaters, hams: away-from-home . . . Here's a
great cash savings on National Radio’s famed NC-66,
portable shortwave /ham receiver. Features 5 bands,
including marine and aircraft direction finding bea-
cons, standard AM, 160-5 meter amateur, and world-
wide short wave bands. AC/DC or battery pack.

THIS IS WHAT YOU GET:

NC-66 portable receiver, reg. price..........coui.ll L. $129.95*
RDF-66 direction finder, reg. price.......... ... 39.95*
Eveready “Magnet Torch-lite" incl. cells.. ... . 249
Marine Electronic Handbook................... .. 3.95
(Published by Howard W. Sams)

Total value  $176.34
NATIONAL'S SPECIAL PACKAGE PRICE. ........... 139.95
YOUSAVE. ......ooooiiiii $ 36.39

This is a limited time offer . . . so see your National Radio
distributor now, or write for full catalog and dealer's name
nearest you. N

*Sugg. list, slightly higher west of Rockies and outside U.S. A,

S e

%

B
i

| RDF-66 direction finder

PSR QTP
NG portable eceiver

b —— 1 | il

RADIO €

~ MELROSE 76, MasS. 3
A wholly owned subsidiary of National Co., Inc.
~ THIS SPECIAL OFFER IS SUBJECT TO WITHDRAWAL
AT ANY TIME, WITHOUT NOTICE

£ W #
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Bookshelf (Continued from page 20)

crystal diodes are covered in a very com-
prehensive manner. While the emphasis is
hot on design problems, the details given
enable the reader to gain a great insight
into the “where” as well as the “how”
of these devices in a broad variety -of
applications.

Well illustrated and readable, this book
will add materially to the technical back-
ground and capabilities of engineérs, labo-
ratory technicians, students of electronics,
television and radio repair personnel, and
radio amateurs, as well as the experiment-
ers who are keeping up with the modern
ideas of electronic technology.

LS S v S S ve

"THE RADIO AMATEUR'S HANDBOOK"
(Thirty-Sixth Edition—1959) by the Head-
quarters Staff of the American Radio Re-
lay League. Published by American Radio
Relay League, Inc., West Hartford 7, Conn.
746 pages. $3.50.

An invaluable reference work for radio
amateurs, experimenters, students, and en-
gineers, this book has sold over three mil-
lion copies in the last 30 years. In this
latest edition, it has been brought up to
date and completely revised. Theory and
actual construction projects are fully out-
lined, and there are over 1300 illustrations
~-including some 500 tube-base diagrams.
This is highly recommended as a reference
book for everyone interested in electronics.

Free Literature Roundup

A folder illustrating tape splicing tech-
niques is being offered by the manufac-
turers of “‘Scotch” tapes. It tells how to cut
the tape, how to butt the edges together,
and what will happen if the wrong angle is
used. Write Minnesota Mining and Manu-
facturing Co., Dept. M8-340, St. Paul,
Minn., for your copy.

“Photocells and How to Use Them” is
the title of a new bulletin published by
CBS Electronics which explains photo-
emission and spectrum response. It also
describes the phenomenon of gas amplifi-
cation and the photocell rating system.
Typical circuits are included. Write to CBS
Electronics Advertising Service, Parker
St., Newburyport, Mass. —B0-

Always say you saw it in—POPULAR ELECTRONICS



Learn from men who are
plioneering electronics /

Bkt

PlDNEEREDBY TODAY'S ARMY. Development of guided

missiles and electronics for defense was pioneered by
today’s Army. That’s why Army electronics and
missile training rank with the world’s finesi. And that’s
why you're now able to get a technical education
worth thousands of dollars—at no cost to you!

&
GRADUATE SPECIALIST PROGRAM. The Army’s exclusive

Graduate Specialist Program allows qualified high
school graduates to choose from 107 classroom tech-
nical courses. Successful candidates have their chosen
course guaranteed before enlistment. (High school
seniors can apply before graduation and enlist after.)

oy

SEND FOR THIS NEW BOOKLET. . . IT'S FREE. Find ouc

all about these two Army educational opportunities
in a new 48-page booklet entitled The Secret of Getting
Ahead. Learn how to apply, how to qualify, how to
choose your electronics training before enlistment.
Order your free copy by mailing coupon today.

July, 1959

CHOOSE BEFORE ENLISTMENT. Train in a field you pick
yourself! Choose from Electronics; Radar & TV
Repair; Atomics; Guided Missiles; many more. If
you qualify for either the Graduate Specialist Program
or the ““Choose-it-Yourself”” Vocational Training
System—your choice is guaranteed before enlistment!

“CHOOSE- IT-YOURSELF” VOCATIONAL TRAINING SYSTEM.
For the capable man who may lack a high school
diploma, the new Army “Choose-it-Yourself”” Voca-
tional Training System.lets you ckoose your vocational

training before you enlist. To qualify, you must pass
selective aptitude and physical examinations.

‘------.--------.

L4

¢  Without obligation, please rush LY
| me a free copy of 1
1 THE SECRET OF GETTING AHEAD PE-7-59
. PRINT NAME !
1 ]
1 ADDRESS 1
s Ty 20NE 1
U [
. STATE h

~---------------'

TODAY, CLIP THIS COUPON AND MAIL TO:

THE ADJUTANT GENERAL
Dept. of the Army
Washington 25, D.C., ATTN: AGSN
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AT BETTER ELECTRONIC PARTS JOBBERS

KPS-2

Best of all—
and costs less

J (wired $49.95)

NEW DC POWER SUPPLY

operates 6/12v. auto sets, transistor
portables, experimental transistor circuits

Will charge batteries, operate model railroads,
relays. Ideal for laboratory work, electroplat-
ing and many other low voltage applications.

2 output ranges: 0-16 V.-5 amps. 0.5% maximum
ripple; 0-20 V. 75 MA. 0.15% ripple * Separate
meters for each output ¢ Patented conduction cool-
ing & Easy-to-follow instructions.

Send for FREE literature; name of your jobber!

Electro Products Laboratories
4501-P Ravenswood, Chicago 40, lll.

Name

Address ———

HEAR MARITIME,
COAST GUARD,

CONVERTER
easily ins talled/opm ates with your car radio

Now you can extend the reception of your car radio
to include the widely used frequency range of 1600
to 3000 Kc. The Gonset Converter lets you switch
instantly from standard broadcast to police broad-
casts, ship-to-shore and ship-to-ship communica-
tions, special weather and time broadcasts, and
amateur frequencies of 1.8 to 2 Mc. Full-vision dial
is precisely calibrated. Simple plug-in installation
requires no soldermg or technical knowledge.” Only
312" x 4" x 4”. Aluminum case, hammertone gray.

Model 3163 ...0nly $29.50. </m\l

Write for free Ilterature and
name of dealer in your area.

GONSET Division/Young Spring and Wire Corp.,
Burbank, California. SUSABLE OKLY'ON 12-VOLT BATTERY SYSTEMS

24

TechHhnigues

ADD A LIGHT TO YOUR MIRROR
If you've ever tried using an unillumi-
nated inspection mirror in the dark corner
of a chassis, you've probably wished that
you had one with a built-in light. Just at-
tach a one-cell penlight to the shaft of your
inspection mirror with rubber bands or

with a strip of tape. Don’t strain your
eyes needlessly.—John A, Comstock, Wells-
boro, Pa.

CAMBRIC FOR COILS
Need some ecambric betwegn-the-wind-
ings insulation for a coil or transformer
you are winding or repairing? Thin sheet

iw

plastic like the kind available at hardware
stores or the kind used for packaging dry
cleaning and foods is perfect for this pur-
| pose. It's tough, thin and moisture-proof—

Always say you saw jt in=——POPULAR ELECTRONICS



VOLTMETER
CODE KEYER UNIT
10 METER ECEIVER

LOW-NOISE MIKE
PREAMP

CODE OSCILLATOR
PHOTOCELL RELAY
AUDIO AMPLIFIER
WIRELESS MIKE
REGEN RECEIVER

August POPULAR ELECTRONICS
will contain all regular features
as well, including:

@® ELECTRONICS AGAINST
CANCER
Learn how Electronic
Instruments help detect
and cure Cancer.

® RADAR EYES FOR TV
WEATHER FORECASTS

New RCA System aids TV IPOPULAR A=
weather predictions. |

® SOLAR POWER 40- ELECTRONlcs

METER TRANSMITTER
Complete, easy-to-follow
plans for a Ham daytime
portable unit.

® FREQUENCY STANDARD
Helps you align your
short-wave receiver.

® MAGNETIZER UNIT
Make your own magnets
from any steel bar.

@® STEREO-OSCILLATOR
Use your AM Receiver as
your second Stereo
Channel.

e

® © © ® &

...plus other useful build-it-
yourself projects.

In short, riext month’s issue is typical of the good reading and practical construction

projects you'll find month after month in POPULAR ELECTRONICS. Look for big, excit-

ing POPULAR ELECTRONICS on your newsstand, or better still, take advantage of one

of POPULAR ELECTRONICS' money-saving subscription rates. You'll get every issue

delivered right to your door. Subscribe today!

REGULAR SUBSCRIPTION RATES
One year $4 Two years $7 Three years $10
POPULAR ELECTRONICS, 434 South Wabash Avenue, Chicago 5, lllinois
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Tips (Continued from page 24) tergent. The static condition will be elim-
inated and you’ll have a clear easy-to-read

ideal insulation for low-wattage coils or
meter to hoot.—Dave Johnson, Levittown,

transformers.—Charles Lang, San Fran-

cisco, Calif. Pa.
SAVE MINIATURE PLUGS STARTING “STUCK” VIBRATORS
Because of the small size and delicate- Oxidation of vibrator contacts is often the

ness of miniature plugs, wires sometimes cause of automobile radio troubles. To start

pull loose from them. This can be avoided
by filling the plug's shell with Duco or a
similar household cement. The leads should 0 e_;uvl:n
also be cemented to each other for a dis-

tance of about a quarter inch from the
shell. After the cement has set, it will be
practically impossible for the leads to pull
out.—Stanley Tenen, Brooklyn, N. Y.

VIBRATOR

S-METER GOVER STATIC

Users of communications receivers which
have an S-meter enclosed in a plastic cover
may find that a static electric charge is
built up on the plastic surface after a
severe electrical disturbance. This results
in a discrepancy in the reading which can
vary from a few decibels to a temporary a vibrator that seems to have a sticking
“pinning” of the indicator. To remedy, reed, connect it to 117 volts a.c. in series
merely clean the meter face with a light de-  with an ordinary 50-watt bulb. By operat-

117 V.A.C.

NOW YOU CAN SECURE A
HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

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

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey \
Tech, offering unusually high starting salaries. = e &-"

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-  This Minneapolis-Honeywell syfem
esting work as technical salesmen, research and development of guided controls hundreds of automatic man-
missiles, electronic business machines and automatically controlled ¢ iuring operations. Experience
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. o [ive) SaSipmant i smphasizedfat

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus  Bailey and is another reason for the
J superior training is why Bailey Graduates are being paid more to start,  yemendous backlog of high pay posi-
| and are advancimg more rapidly than many men who have spent four ..o waiting BAILEY GRADUATES.

years in training.
r———————MAIL TODAY—~———————

Resident training is easier and costs less than
you may think! We provide housing and part- |
time jobs while in school, plus free nation-
wide employment service for graduates, If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet . .. no obligation.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand * St. Louls 4, Mo.

Please mail immediately this free booklet without obligation

ll ; ¥

i |

i .“f(’koNl“ /
wo J

| ATOMATioy,
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“

If you write today!

GUARANTEED! The CREAM BARGAINS

. picked from over 250,000
authentic Radio Shack ‘‘best buys''!

NOW! BUILD and OPERATE YOUR OWN SHORTWAVE
9.AY RADIO STATION WITHOUT FCC EXAMS!

NEW CLASS D

CITIZENS BAND TRANSCEIVER KIT

9%

with
Antenna
and
Microphone

435 down, S5 monthly
0 der K. 450X136 Sh. We. 11 Ibs.

« FIXED or MOBILE

. i OPERATION!

] - « You get CALL LETTERS,

just lise licensed
erators!

'MMEDTE DEL‘VERY! . l;’:e-punched chassis!

. Brand new jobber parts!
No surplus! No seconds!

i k n send and
C BARRICRS ARE DOWN! For the first time you ca
:gceive on the 11-meter band on equipment you assemble yourself

! ..-fl'.'-"' E d iy -—

150:JUMBO PAGES
OF* RADID" SHACK
BARGAIN-BUELETINS
FORINEXT

17 MONTHSE. -

THE ONLY WAY TO INFORM YOURSELF OF THE
WORLD'S BIGGEST BARGAINS WHEN THEY HAPPEN!

% HI-FI, STEREQ!

Y AMATEUR RADIO!

Y TAPES! LP RECORDS!
% POWER TOOLS!

% ELECTRONIC TUBES, PARTS!
Y CAMERAS! OPTICAL GOODS!
Y APPLIANCES! GIFTS!

Y SPORTING EQUIPMENT!

Month after month you get the latest offerings on makers’
closeouts, inventory clearances, volume purchases for cash.
It's written by experts in hi-ti, amateur radio, all fields . . .
prfinted VIVIDLY In glowing rutogravure on fine glossy paper!
DON'T MISS this exclusive cpportunity to INFORM yourself
while INTRODUCING yourself to fabulous néw activities!

A AT P A

= W“
LIMITED TIME OFFER QORDER BY MAIL TODAY! %

e

R

1960 GUIDE TO ELECTRONIC BUYING /

0 . Articles by top authorities on hi-fi, amateur radio,
electronics! Most complete directory of HI-FI, HAM
GEAR, TOOLS, INDUSTRIAL ELECTRONICS etc. JJ

NOW!
RADIO ,SHAC/A'

CORPORATION

167 Washington St., Boston 8, Mass.
730 Commoanwealth Ave..Bostor: 17, Mass.
230-240 Crown:St., New Haven 10 Conp.

FILL IN — CLIP — MAIL TODAY!

—
\%"%n

l 730 Commonwealth Avenue, Boston 17, Mass.
Please send me:

- i i ! hack engineers FREE Bargain Bulletins for full
hout an amateur radio license! Radlo S| | ] rgain ins tor full year
workédw:ro::d the clock with the world famous STANCOR Factory ] 1960 Guide To Electronic Buying @ 35¢ !
to bring you this easy-to-build professional quality transceiver that | [ Transceiver Kit Order No. 45DX136 @ $39.95 |
fets you “talk’ or “listen” with just the twist of a knob! | [ Check 0 Money 0 €.0.0. |
y Name
. ; i i d photos, I
BUILD! Kit includes detailed instructions an
??:bgs? transmitter, recelver, aluminum chassis, speaker, power Address
supply, etc. ' Gir e . I
ity one 1 1. } | S —
S === TS e sy s A
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ASSEMBLE YOUR OWN

KIE-TALKIE
IOPHONES

New Model for 27 mc
Citizens Band

e $] 8

post-
ONLY

Mects FCC requirements for new class ‘D" citizens band

radio-telephone.

@ License easily obtained on application by any U, S, citizen

18 years or over. No tests to take.

Transmits and receives one to several miles depending on

obstructions and elevation.

® Assembled unit is completely portable and requires no external
connections. Qperates from self contained batteries obtain-
ahle at your local radio store,

® Electronic chassis is wired, tested, guaranteed and includes
crystal controlled oscillator, « R.F. power amplifier, audio
modulator, receiver with R,F, stage, and a new transistorized
audio booster stage for extra loud reception plus a complete
set of tubes and transistor.

® Radio receiver is tunable to any of the 22 channels by a sin-

gle control knob. Features ultra-high amplification, auto.

matic volume control and noise clipping,

Instructions and photographs are supplied with each chassls

for completing the walkie-talkie as illustrated. Accessories

are not included but are available at low cost,

FREE R.F. power indicator kit with each order.

SEND YOUR ORDER TODAY. INCLUDE POSTAL MONKY ORDER

FOR FAST DELIVERY. C€.0.D.'s REQUIRE $5.00 DEPOSIT.

N. Y. City residents add sales tax,

SPRINGFIELD ENTERPRISES

Box S4.K-7 Springfield Gardens 13, N, Y,

CLASS “D" CITIZEN BAND
CRYSTALS

3rd  Overtone; Hermetically Sealed
TEXAS <0089% tolerance—Meet F C C require-
ments.
LT
pin diameter, add 15¢). sz’s
I. I 22 CHANNELS EACH

(add Sc¢ per crystal for postage and
handling)

1/2” pin spacing—.050
pin diameter (for .093

The following Class D'’ Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,
26.985, 27,005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155,
27.165, 27,175, 27.185, 27.205, 27.215, 27.225.

RADIO CONTROL CRYSTALS

in HC6/U HOLDERS—SIX FREQUENCIES
In stock for immediate delivery (frequencies listed in mega-
cyeles): tolerance .0057%. 14" pin spacing. .030 pin diameter,
Specify frequency desired (for .093 pin spacing add 15¢).
26.995, 27.045, 27.095, 27.145, 27.195, 3295
27.255

............................ EACH
Ceramic socket for HC6/u crystals—20¢ ea.

(add S¢ per crystal for postage and handling)
Send for FREE CRYSTAL CATALOG
WITH OSCILLATOR CIRCUITS

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

See big red display . . . if he doesn't stock them, send us
his name and order direct from nearest factory,

ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

All Phones: GLadstone 3-3555 (River Grove, lllinojs)

Texas Crystals, Dept. P-79 Texas Crystals, Dept. P-79
8538 West Grand Avenue Crystal Drive
River Grove, lilinois Ft. Myers, Florida

ALL ORDERS SHIPPED 1st CLASS MAIL

28

Tips (Continued from page 26)
ing the unit on ordinary a.c. for about five
minutes, the trouble will usually clear up
without your having to take the vibrator
apart.—Joseph Carroll, Brooklyn, N. Y,

“SPAGHETTI” IN A CAN

If you have a can of insulating tool dip
on your bench. keeping a stock of “spa-
ghetti” is na
problem at all.
When you want |
to insulate a |
length of bare |
wire, just dip it
in the tool dip &
and hang it up |
to dry. By dip-
ping the wire
three or more |
times, you can
build up the in- |
sulation to
withstand volt- | 3
ages as high as * — . —
220 volts. Use a small brush to paint th
insulation on wire splices that can’t be
dipped. A can of tool dip can be obtained
at any radio parts store.—James A. Clif-
ford, Detroit, Mich.

EASILY MADE POLARIZED PLUG
For safety’'s sake, all the a.c. plugs in
your workshop and hi-fi system should be
polarized. If you look closely at an ordinary
a.c. outlet, you will notice that one slot is
slightly longer than the other, indicating

that it is the grounded side. A regular plug
may be polarized by splitting and widening
the tip of one of its prongs. This widened
tip will only fit into the longer—or
grounded—side of the a.c. outlet—Ira
Glickstein, Brooktyn, N. Y. —30-

Always say you saw it in—POPULAR ELECTRONICS




RADIO-TV and

ELECTRONICS TRAINING

... AT A PRICE
YOU CAN AFFORD!

sk Yes, this great course costs far less than any training of its kind

2] INCH given by other major schools! Radio-Television Training School

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Receiver Kit included

Think of it—a complete training program including over
120 lessons, Fourteen Big Radic-Television Kits, Complete
Color-TV Instruction, Unlimited Consultation Service . . .
ALL at a really biy saving to you, How can we do

this? ‘Write to us today . . . and find out!

And what's more — yosu can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADI!O-TV SERVICE SHOP

We Want Many More Shops This Year
This 37 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TV Repair Shops in
COLOR principal cities throughout the U. S.
So far, a great many such shops are

INSTRUCTION HOW IN BUSINESS AND PROSPER-
INCLUDED ING. We are helping and training
ambitious men to become future
owners and operators of these

you bu’ld these shops in all areas.
and other units E2RRUBSKIOLED

COMPLETE

st

i ey comnST
-

Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can open

A REPAIR SHOP OF YOUR OWN

INEXPERIENCED MEN ONLY -
WE TRAIN YOU QUR WAY!

We must insist that the men
we sign up be trained in
Radio-TV Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
ments of the llr;dusfry
Therefore, we will TRAIN

Flubes YOU . . . we will show

We supply and finance your equipment

When you are ready and qualified to operate
one of our RTS-Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan vou receive:

excluded you how fo earn EXTRA

CASH, during the first

%
RAD'O-TE'-EV'SIO" mor.\Hil or two of your
TRA'N'“G SCHOOI. training period, YOU

e e KEEP YOUR PRESENT
LoslaRatiee Sy, aliroRnia JOB. TRAINING TAKES

1 An electric sign for 6. Plans for shop
the shop front. arrangement. PLACE IN YOUR OWN
2. Radio and TV test 7 I‘nshucllonhs on how HPO ME, IN YOUR
Equipment. 0 go into business, ARE TIME!
3. Letterheads, calling 8. Continuous consul- Es' 1922 h S
cards. repair tickets, tation and help.
9. The right to use B
4. Basic inventory of RTS Seal T '
tubes, parts, Approval, and the S
supplies. RTS Credo. ﬁ 3
§. Advertising and 10. The right to usc
promotional the Famous
material. Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
i‘—_‘ﬁ" 5100 S. Vermont Avcnue, Dept. PE.79,

BUSINESS Los fingcles 37, Califomia

" SEND ME FREE — all of these big opportumty boOks ==
1“Goad Jobs in TV-Electronics,’* **A chalr Shop of Your Own’’
SAMP[! ] and ‘*Sample Lesson.'' 1 am intzrested in:

g lESSON ) [J Radio-Television [ 'ndustrial Electronics

l (Automation) I
|

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

Name A A
Please Print

Address

City & State
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Model CT-1

AN ABSOLUTE ‘MUST’ FOR
_EVERY SERVICEMAN!

Here is an in-circuit condenser, tester
that does the whole job. The CT-1 ac-
tually steps in and takes over where
all other in-circuit condenser testers
fail. The ingenious application of a
dual bridge principle gives the CT-1 a
tremendous range of operation. . . -

. B

in-circuit checks:

 Quality_of over 80% of all condensers
even with circuit shunt resistance press
ent ... (jeakage, shorts, opens, intermit-
tents)

w Value of 2
to .5 mf

1l condensers from 200 mmid.

SHIPPED ON APPROVAL

IN-CIRCUIT CONDENSER TESTER

MINI-CHECK TUBE TESTER

AR Model MC-1
eal ECONOMY
MULTIPLE SOCKET
TUBE.T.ESTER without
sacrifice in ACCU-
RACY, SPEED or VER-
SATILITY
Here is a multiple
ézzigéu‘;"ii‘%_ﬂ:“fgrff’.oweﬁf LA
eas youut"o‘qu: circuitry that er:E
ety r? eck over 600 tube
by 3s a range of opera-

on that far
price class. exceeds others in its

socket tube

99 ¢

Mode! MC-1 — hou

¥ RS e
. sturdy wri haused in - oS
» Quality of all electrolytic condensers Model CT-1 — case inkle finish steel $ 50 =
(the ability to hold a charge) housed in s[u;dy ot SIZE: wW-9"
w» Transformer socket and wiring Icakage hammertone in- of H-81s"
L e eose et 3% | no SPECIFICATIONS  *
Net Cheeks emissi i
test leads This covers O ion, inter-efement
i H 2 " Zds, serics-stri nt shorts and |
out-of-circuit checks: SizE: W-6" H=7" D-3%" 2‘5';::;’",;3'0_-;"5«ube's“.“;"';EnTan's"ncs. ng leskage of pver 600 tube types
. : mpl ! enahbl , auto 12 '
 Quality of 100% of al! condensers + » - (1eakage, ghorts, opens and inter: D’Arsonval type - Rioys dynamic cathode e 2 test of any tute ‘"pllcas(g !V:aIL

mittents)
4w Value of all condensers from 50 mmfd, to .5 mifd.
w Quality of al electrolytic condensers (the ability to hold 2 charge)
» High resistance jeakage up $0 200 megohms
w New of unknown condensers . . transtormer, socket,
ing leakage capacity

component and wir-

tivity mea mo 58i g
n st ac ion test
S more accuracy . . ilsclile'ev'& :’ch:'avaulan[c pﬂg‘;‘r’;eﬁ ® 3
ting means lon E er sensi.
5 7 nger lifc o

lasting phosphor bronze fube -
::omnarlmensl lﬂar:::l Fosi(ians
achable line corg ube listings furni i
shed periodical il
Iy at no cost ack
® De-

plu

§ these BONUS FEATURES . . . found

SPECIFlCATlONS :

o Ultra-sensitive 2 tube drift-free circuitry o Multi-cotor direct in no other low price tube tester

scale precision readings for both quality and value .. - {in-circuit » Checks for cathode to h

or out of circuit) o simultaneous readings of circuit capacity and + Checks all sections of 0 heater shorts »# Checks f

circuit resistance e Built-in hi-leakage indicator sensitive to over 300 with one "Bad” sectio multiple purpose tubes . or gas content

megohms o Cannot damage
balance indicator for even greater accuracy e

IN-CIRCUIT RECTIFIER TESTER

Model SRT-1
Checksallpower rectifiers
in-circuit whether
SEI.EN|UM,GERMAN|UM,
SILICON, efc.

trend towards com-
Dcvtabnli\y and low price, ™

rs.

rectitie NO
ircuit rectifier

for an in-gifc
greater than ever.
THE SRT CHECKS ALl POWER
RECTIFIERS \N-CIRCUIT AND ouT-
OF CIRCUIT WITH 100% EFFECTIVE:
NESS FOR:

v Quality v
v Arcing V¥

ey
awmat g™ |

Fading 1 Shorts 1 Opens
Life Expectancy

Model SRT-l—-housed

in sturdy hammertone
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finish steel case com- . Web H=TY 0-3Vs"
rl:rl‘éle with test leads $1ZE
SPECIHCATIONS
3 tifiers rated from 10 ma. to 500 ma- (selenium,
¢ e 2 ‘w?lsic‘::n?n;i.r)r%%\lh i rcuit of out-n!-c:rcu:\.

germanium, si citeut
o will not blow fuses even when connécted 0 @ dead short.

o Large 3" highly accurate mutti-color meter .+ » sensitive yet rugged.
o Separate meter 5€ reuit and out-ol-circuil tests.

o cannot damage ©f

ales for in-ci
over heat rectifier being tested.

el =
i 7-1 test leads across rectifier under test righ
s'MPLE To :u‘r‘\”l‘hghcpiril'}it i isconnecling rg;hlmrilrvqm cirguit.
Press test switch and get an instant indication on the

OPERATE easy-lo-read three-color meter scales. . -«
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circuit components e Electronic eye
{solated power line

.. will pickup tub

ock hazard Ap/ Va?is-
esults on all tubes
bes are introduced.

! n v Line i
load control enables you tos;l:ttea‘i:c_urgz o
e r

v Positi
ositively cannot become obsolete as new tu

TRANSISTO
TESTER R

"4_0Tdel

-2

AN INEXPEN

DESIGNED FS[;‘}/}E QUALITY INSTRUMENT

ACCURATE AN
D DE-
OF ALL TRANSISYO%ES

Ever KLY AND ACC

lurer{, da?; more and more CBATELY
Dortable ang N8 transist manutac.
aids, intarepea! fadios Gl
trial devicee o, amplifiers oarin
can develop ¢ etc, Since tra indus-
$ain, sho"::;‘cessive IEak:g"e"s!"'S

0 Yy

RANSISY Gr r DEDS: the necd for
s great.

SPEC
s s ot o O
power quln:!',s

TESTE

includi
i, triode, tet:
¥YPes for cur-
-'Shorls, cut-

Model TT.
< -2 — hoy
ﬂlqdcs for USed

in sturdy ham,

ns m

l‘;refh steel caseeg:nr"ve s 450
e with test leads.

SIZE: W-6" H-7n L

D-3v4»

code s,
L JoG i
carcompartme

IMPORT
ANT F
WAl 5y Eheck ait new 'EATURE.. e TT-2 cannot b
€ furnished perio ype transistors € circuitry i tcome obsolete ag

dica as th is engine
Ily at no cast.. Y 2'C introduced. New e
" istings

EASY TO BUY IF SATISFIED

see order form on facing page
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Convince Courself at no risk that CENTURY inst:uments are indispensable

in your every day work. Send for instruments of your choice without obliga-

FOR ‘o DAY FR“ TRIAL tion . . . try them for 1D days before your buy . .. only then, when satistied,
Peak-to-Peak

pay in easy-to-buy monthly instaliments — without any' firancing or carrying charges -added.
N/ WITH LARGE EASY-TO-READ 6/ METER —

VACUUM TUBE VOLT ME'!'ER
i)
featuring the sensational new MULTI-PROBE - roren Pending -

No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

@ DCProbe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe

The VT.1 is a tremencous achievement in test equipment. With its unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No fonger do you
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mris-
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do_any one of many time-
saving jobs. A special holder on side of case keeps MULTI-PROBE tirmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES

> ® Completely portable ~— self powered with long life
bc VOLTMETER . .'““‘“"l 0.C. dawn to batleries — permits use everywhere ® New advanced
1.5 volts full scale with minimum clicuit loading, pentode amplifier circuit assures amazingly low battery
and give dccurate readings of scale divisions as low drain e Large & T00-microampere meter, many times
ooiilt measure low AGC and oscillatar more sensitive than melers ‘used in most V.T.V.M.'s
bias valtages from .1 volts or less up to 1500 volts Laboratory accuracy performance — 204
Faih consistent Jaboratory accuracy on ail ranges . .. on OC. 5% of tull stale on AC & Simplified multi-colpy
Zera center pr_nv,dcu for al,[ bala":l"g mgasulemcnls easy-to-read 4.scale meter @ No heat operation BSSH}:
such as discriminator, ratio detector alignment and rigid slability and accuracy e tmmune to power line
Ri-ti ampiitier balancing. fluctuations e Amalifier rectifier circuit with frequency
AC VOLTMETER . True Peak-to-Peak measure.
ments of any wave form including TV sync. dellection
voltages, video pulses. audio in Ri-ti am rs, AGC
and color TV gating pulse: Scale divisions are
easily read down to .1 volts .

Battery Operated Model
vT-1

1% resistors used #or permanent accuracy e Separate SIZE:
t/20th the circuit loading of a 'vrtlf:«s‘u_".s,n:)‘nis:: RF ground return for low-loss RF measurement o Micro- w
most other V.T.V.M.'S there is no Ioss in accuracy p"o'ne, lylne w'a:val connector e Mﬂl'?:","ll cover pro- H-g
on the lowest AC range. ects instrument face — $naps on and off instan' Y.

ELECTRONIC OHMETER .. Measures from 0
to 1000 megohms . .. Scalw divisions are easily read
down to .2 ohms . .. Will measure resistance values
from .2 ohms to one hilliun ohms Will detect

high resistance leakage i efectrolytic ‘and by-pass
condensers.

RF and LO-CAP MEASUREMENTS ..
With these extra V7.t functions you can measure
voltages in extremely high-impedance circuits such
2s sync and AGC puises, driving saw tooth voltages,
color TV galing pufses, mixer output tevels, I.F.
stage-Dy-stage gain and getector inputs,

SPECIFICATIONS

0C Volts — 0 to 1.546/30/150/300/600 /1500 volts
AC Volts (RMS ang Peak-to-Peak) — 0 to 3/12/60/300,1200 voits

0hms — 0 to a billisn obms, 10 ohms center scale — Rx1/10/100/1K 710K/
100K/1M

RF — Peak feading demodulator supplied for use on all DC ranges
2ero Center — available on atl DC volt ranges with zers at mid-scale

Decibels — from —10.0b to +10,/22/36,50/62 based on the Obm unit: QDb-
IMW in 600 ohms

Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap
Input Capacity — 13C ‘mmid. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

FAST-CHECK TUBE TESTER

Simply set two controls . .. insert tube . . . and press
any of aver 700 tube types completely, accurately . .

Over 20,000 servicemen are now usi

Model VT.-1 — fully wired and
calibrated, housed in hand-
some hammertone finish steel
case, complete with MULTI-
PROBEiand thor-
ough Instruction
marival coverings 50
all the applica-

tions in detair. iot

Model
FC-2

quality button to test
- IN JUST SECONDS!

PICTURE TUBE TEST ADAPTER
INCLUDED 'WITH FAST-CHECK

Enables you to check all » Checks quality of over 700_lupes types, employing the time
\ \eeR@ @@ ool ST e Sk |7 g s [ s gm0 Lest i Covdramare {na
\ 9 288 ! the new short-neck 110 V tubes, auty Jy pla!e~vo!atyh:2:suu(l)'zsmf""eye“ series-string
\ ® @‘@@ @ B ® - degjeg type) for cathode regulators, special purpase hi-fi tubes and eyen foreign tubes
/ B Y 5,;7 E, \ emission, shorts and Iife > Checks for inter-element shorts and leakag,
Sy m,-us-“' ® % expectancy... also to reju- v Checks for gas content.
A # —~

venate weak picture tubes, ¥ Checks for life-expectancy,

® No time consumi Itip); SPECIFICATI Ns

min itchi i i i
on canventionat les;elzs"oleopaenrsl\:;'iﬁ';n:gll'c'h' T Enocgnsy ings are Tenart yogste
located inside cover, isti r

& 4 Fe

SIZE: w1454~

H-11%"  poayy”

%6932

line voitage
no shock hazards e Long lasting

NOTE.' The Fast-Check positively cannot bec
all future tube types

Model FC-2 — housed in hand.
-rubbed‘oak Carrying c¢ase com-
Plete with CRT adapter

- . Circuitry is en,

: zineered to accomm
tings are furnish: odate

ed periodically at no cost.

~CONVENIENT TIME PAYMENT PLAN — no FINANCING CHARGES

e CENTURY ELECTRONICS CO., INC.

GUARANTEED FOR || CHECK INSTRUMENTS DESIRED

ircni 34.50
T-1 In-Circuit Condenser Tester $
ONE FULL YEAR I D ;‘9".‘;%‘ \Silhin 10 days. Balance $5 monthly for 5 months.
The extremely low'

0
-1 Mini-Check Tube Tester $39.5!
I D ?;%:)I :;lchiln 10muays. Balance $6 monthly for 5 months.
prices are made
possible because

lD Model SRT-1 In-Circuit Rectifier Tester $29.50
you are buying di.

$4.50 withln 10 days. Balance $5 monthly for 5 m;;‘(hssd
-2 Transistor Tester 5
lD ;’2’.2%‘ H(hin’!as Lays. Balance $5 monthl'y for 4 n;usnamss‘i
1 V1.1 Battery Vacuum Tube Volt Meter X
th D ;‘1‘2’.050 within 10 days. Balance $t1 monthiy for 4 munglhsso.
rECtiom €. I Model FC-2 Fast-Check Tube Tester. ¥ ‘usn('hs
manufacturer. 1 .I $14.50 within 10 days. Balance $11 manthly for 5 months.

Prices Net F.0.B. Mineola, N. Y.

July, 1959

111 Roosevelt Avenue, Dept. 307 Mineola, New York

1at. It satistied ) agree to pay
i nts checked for a 10 day free tr J b
rf::a:gv::s::::\:’r‘\ilwl’&cm le days and the mon:hly _lll;‘g:‘ﬂllgednalyssa:n;h?;g:e 'i's '?ol
ti il return the instruments withi
a"rl|ealll r;u':':;e‘:s(ood there will be NO INTEREST or FINANCING

charges added.

Neme 'Please print Clearly
Address
(] e — b1 £1 - S,

3l



CUT HOLES
IN 1-1/2 MINUTES

(OR LESS) 4
with Greenlee ‘
. o
Chassis Punches # ts e
g -

Many sizes . . . quickly make
smooth, accurate holes in metal,
hard rubber, or plastics . . . for
sockets, plugs, controls, meters,
panel lights, etc. Easy to use, simply turn with
a wrench. Write today for free literature.

i

GREENLEE TOOL CO. o
1783 Columbia Avenue, Rockford, Ill. TREEALEE

ON
QUALITY

SAV

'DEVELOPING and PRINTING

KODACHROME EKTACHROME
ANSCOCHROME

[PROCESSING
L

620, 120, unmounted. . .
35MM,(20 exp.) and 828 mounted .. .. 1.15

35MM, 36 exp., including mounting. . 2.00
STEREQ: 35MM, 15 stereo pairs

including mounting s . 175
28 stereo pairs, including mounting. 2.75
KODACHROME ONLY

8MM 25 ft. rolt. ... ... L. 1.15
8MM 25 ft. magazine ........... .90
16MM 50 ft. magazine .. ... ... 1.20
16MM100 ft. roll ......... . 2.75

OO ELT 00O TIOP 0000000000000 00000000000000COCRCROCTL

KODACOLOR

sorry o

g.a.ui's PRINTS and PROCESSING
end for

FREE 35 90 &0 fol dev. & $35[]
Maiters and MM ptd. 2v2x3%z. ... ..
Complete 12 exp. roli dev. & ptd. 312x3vz. .. .$3.50
Price List 8 exp. roll dev. & ptd. 3%%x5.. . . 2.50

Kodacolor prints 312x5. . ... .. 4 for $1.00

| RUSS rHoTo service

P. 0. BOX E7FE3

Cooper Sta., N. Y. 3, N. Y,
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products

“FOLD-OVER” ANTENNA TOWER
e

Rohn Manu-
facturing Com-
pany, 116 Lime-
stone, Bellevue,
Peoria, Ill, has
announced a
new “fold-over”
antenna tower
suitable for
amateur radio, !
experimentation !
and general pur- q
poses. The “fold-
over’”’ feature
allows on-the-
ground servic-
ing of antenna
or rotator. This
tower is avail-
able in a height
up to 70 feet
and is designed
to handle prac-
tically all sizes and types of antennas. Sec-
{ tions are 10 feet in length for easy installa-
tion. Write to the manufacturer for further
details.

—

STEREO SWITCH
The HS 234 four-position stereo switch
can be installed between tuners and pre-
amps, stereo cartridges and preamps, stereo

preamps and amplifiers, tape heads and
preamps. It will also serve as a multiple
| speaker control switch. Positions are

Always say you saw it in—POPULAR ELECTRONICS




EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS=RADIO
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

At Home — In Spai "2':}5;,;.—-*«

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver
standard broadcast and short wave

* Parts to conduct many experiments and bui d = R b ’
Continuity Checker, RF Ocillator, TV Circuite, - . ot
Audio Oscillator, TRF Receiver, Signal Generator J 1 < } I'z.lEslgoKlll'!E

o AValuable Professional Multitester

. r
;
Py iy s

.w "

, L

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2 RADIO, FM AND AM 6. AUTOMATION

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4. SOUND RECORDING AND Hi FIDELITY 8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services
You can build a secure future for yourself if you get into Elec- —“l’%s‘i]“a“og l’““i"‘"é!e ""'?h our
tronics NOW! Today’s shortage of trained technicians creates Iparifed saff, and Graduae Em:

J . A - foyment Service. EVERYTHING
trcme.nflous opportunities. National $chools Shop-Method trained YOU NEED for autstanding success
technicians are in constant and growing demand for high-pay jobs in Electronics.
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

RES!
Let National Schools, 2 Resident course. You can handle sales, servic-
Technical School for over 50 years ing, manufacturing, or make good
train you for today's unlimited op- money in your own business. SEND
portunities in electronics! Qur Shop FOR FACTS TODAY'!
Method trains you to be a MASTER- oM s YoU LEARN. Many of our
’cII-nEtEHzll\e?\l/Sll;\p‘:J;I l?;’:l\?ll;e(:}lc);‘(:g i:: students earn their entire (wition and
e | e — more in Spare Time jobs we show
structors and engineers, your Tele. hem h do while I o
rama Course will teach you all phases "¢™ NOW 10 do while carging;
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED —
correctly. You can master the most Clear, profusely illustrated lessons,
modern projects, such as Color TV, shop-tested manuals, modern circuit servite.
printed circuits — even prepare for diagrams, practical job projects — all schosl—an i coupos
FCC License without taking a special the valuable equipment shown above learr. heck tox 11
infommation:

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

Fully illustrated “Career™ Book in JCEV FASKSERVICESMAIENOWITO

TV-Radio-Electronics. PLUS actual sample NATIONAL SCHOOLS, DEPY. R2G-7S
lesson—yours at no cost, no obligation. § 1000s. FiGuERDA ST.

CLIP COUPON NOW . .. MAIL IT TODAY!

LOS ANGELES 37, CALIF,
Rush free TV-Rudio "Opportunity™ Book and sample
lesson. No salesman will eall.

i
APPROVED FOR G.1. TRAINING

]
!
1 [}
NATIONAL SCHOOLS '~ '
o CITY. ZONE STATE
4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF. ( ) Check if interested CNLY In Aesident School training f Los Angeles,

VETERANS. Give dote al Dinchorge
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DYNAKITS

the finest high fidelity equipment
in dollar-saving kit form

Unequalled simplicity of construction makes it
practical for anybody to build Dynakits. The
use of premium guality components and advanced
engineering techniques provide superior quality
of performance and resultant listening pleasure.

IT'S FUN TO BUILD THE BEST.

See them at your Hi Fi dealer or
write for complete literature.

DYNACO, INC., 617 N, 41st St., Phila. 4, Pa.

> ELECTRONIC ORGAN
for your HOME!

BUILD-IT
YOURSELF

SAVE!

Now you can own a professional electronic organ and
save up to 50% on an easy pay-as-you-build plan...
The world famous ARTISAN ORGAN — in 14 models
from the popular 2-manual Home entertainment style
to the majestic 4-manual Theatre and Church style is
now available in kit form. Simple step-by-step instruc-
tions, pictorial diagrams and schematics make this an
ideal spare-time project for anyone.

SEND FOR THIS
m, FREE LITERATURE TODAY!

‘ Get ALL the facts on the magnificent

20th Century Successor Yo The Pipe
Organ—The ARTISAN! Glves you informa-
tlon you should know before you purs
chase ANY organ-kit or commercial
maodel,

ELECTRONIC
ORGAN ARTS, INC.
4949 York Bivd., Dept. PE.7
Los Angeles 42, California
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(Continued from page 32)

“Stereo” for two-channel sound, “Monaur-
al” for combining both channels, and
“Channel Reverse” for compatible listen-
ing. List price, $6.50. (Anchor Products
Co., 2712 W. Montrose Ave., Chicago 18,
Illinois.)

CITIZENS BAND TRANSCEIVER
Model CB-100, a three-channel Citizens
Band transceiver, has been announced by
Globe Electronics, Inc., 3417 W, Broadway,

Council Bluffs, Towa. Operation is simple
since there are only three controls: Chan-
nel, Squelch and On-Off/Volume. The CB-
100 operates oa either 117 volts a.c. or 12
volts d.c. Power input is 5 watts. Com-
plete with push-to-talk microphone and
crystals for one channel, $129.95.

HEX DRIVER KIT

Vaco Products Co., 317 E. Ontario St.,
Chicago 11, I, is offering an “Allen” hex
driver kit in a
sectioned plas-
tic tool roll for
compactness
and easy ac-
cess. The kit
contains an
amberyl han-
dle with clutch
and six hex
bits. Long hex
blades permit
you to reach
hard-to-get-at
places. Further particulars can
tained from the manufacturer.

be ob-

AUTOMATIC VOLTAGE STABILIZER

Designed for TV receivers, amplifiers,
hi-fi sets and cther electronic equipment,
the Acme voltage stabilizer maintains 118
volts output though the input may vary
from 95 to 130 volts. A built-in relay auto-
matically disconnects the primary circuit

Always say you saw it in—POPULAR ELECTRONICS



ouild this great new kemight-keik

stereo hi-fi amplifier...save up to 90%

COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWICE AS MUCH

va—

tremendous value at only knight-kit 20-watt stereo hi-fi amplifier

Ncwest complete Stereo high-fidclity amplificr at an amazing low
$44.50. Incomparable value: Includes two built-in preamps for
magnetic cartridges. Single switch selects phono, tuner or auxiliary
stereo inputs, plus sterco reverse on cach; also switches monophonic
input to both amplifier channels. Bass and treble controls boost and
never before such performance... Aattcnuate. Special clutch-type concentric volume control permits
individual channel balancing, plus overall volume control. Total
output is 20 watts (10 watts per channel at less than 11 9, distor-
at so Jow a price ... tion). Response, 20-20,000 cps, + 1.5 db. Hum and noise bhctter
than 85 db below full output. Has four pairs of stereo inputs: mag-
netic cartridge, ceramic cartridge, tuner, auxiliary. RIAA cqualized

I only $4.45 down

such styling ...such quality

g . for stereo discs. Expertly designed push-pull output circuitry. Beau-
EXCLUSIVE l(rligllt-l‘it : tiful custom-styled case, 4!4 x 1314 x 9°. With case, tubes, all parts,

' NEY-BACK GL‘!\R!"?“.:‘;E wire, solder and instructions. Shpg. wt., 27 lbs.

1 o 1 |GHT-KIT meets oF Model Y-773. Knight-Kit Stereo Amplificr, F.O.B. Chicago. .. $4 450

| Every KN ished specifica® , e i ——

i \
. exceeds P“be refund your

N Sons, of W see over 50 other fine knight-kits ...write for catalog I
‘¥ money. HI-FI KITS HOBBY KITS INSTRUMENT KITS i
L Stereo Amplifiers Short-Wave Radios VIVM Cap. Checker
1§ . i4c ARE Stereo Preamp AC-DC Table Radios VOM's R/C Tester, etc.
4 ONLY kmght-kltf i Stereo Control Clock-Radio Tube Checkers
f L JENCE :;';G-N:CRED Hi-Fi Tuners Radio-Intercom Oscilloscopes HAM KiTS
1 b L'JNVEN | —'n _no pre- Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver
¢ for easiest puildi .g experi- Speaker Systems, Electronic. Lab Kits Audio Generator Transmitter
) vious el ectronic and others and many others Sweep Generator VFO, etc.
! ence needed .- EASY TERMS ON ORDERS AS LOW AS $20

e e

N
4 :;L‘!— | = 4 | r 3 4 B° ‘*-' Dept. 19-G9
100 N. Western Ave., Chicago 80, IIl.
O Ship Model Y-773 Knight-Kit Stereo Amplifier. $
O Send FREE ALLIED 1959 Catalog

1959 ALLIED "D [ P

CATALOG rK t t

Send for this value-packed
catalog featuring the com-
plete KNIGHT-KIT line, as

encl.

well as the world’'s largest : Name
stocks of everything in Elec- 1
tronics. : Address
WRITE FOR YOUR COPY TODAY |
! city o __Zone State

e = e g i &
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shows you how to ("S

n 2 B
EAR 7 BN LR

_—— ladies & gentlemen. ..

NOW YOU CAN LEARN AWAKE AND ASLEEP

Just think what it can mean to you in dollars and
cents, confidence, success, fun to learn a language,
speech, statistics, facts, figures, music, anything—
OVERNIGHT . . . and learn it FASTER—RETAIN
IT BETTER.

That’s what really happens when scientifically
proved Dormiphone “works’ to train your memory
for you awake and asleep . . . and what’s more the
Dormiphone not only puts your sleeping time to use,
but helps you sleep more soundly as well. In addi-
tion, this amazing versatile instrument “plays” for
you, too, provides fine entertainment with high
quality reproduction of sound—both voice and music
for your greater enjoyment.

(et the scientific evidence TODAY.
FREE Book, FREE Demonstration.

Write, call for

1
MODERNOPHONE, INC. Circle 7-0830 |

292.079 Radio City, N. Y. 20, N. Y.
Gentlemen: Please send me your FREE Book. 1 am interested in I
fearning more ahout the DORMIPHONE and what it can do for

me, No obligation—no salesman will eatl. |

NAME L. ttetanenrnriaioreesaraarsssasaransoeesensns |
ADDRESS Lttt iiien oo tonoesronnonns s oraasonnns l
CITY ...t iiiiinnenns ZONE. ... STATE. ... ..o I
My main interest in Dormiphonics is for:

¢ ) Language bearning (
¢ ) Memorization i
() Habit Correction (

|.\")occh Tmprovement I
) Sleep Inducement
) Schuol or College Work I

¢, .. and the first one who finds
it gets to keep it . . . the needle
—~The Jensen needle, that is.”
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when TV set is turned off. The unit ade-
quately accommodates power requirements
of television receivers with up to 24”7

screens. $45.85. (Acme Electric Corp., 391
Water St., Cuba, N. Y.) ’

ELECTROSTATIC TWEETER

A three-element electrostatic tweeter is
being offered by Lafayette Radio, 165-08
Liberty Ave., Jamaica 33, N. Y. The tweet-
er provides smooth high frequency re-
sponse from 5000 cycles to beyond 25,000
cycles. It has a built-in crossover network
and a built-in power supply to provide
the necessary high voltage for electro-

static speaker operation. Available in ma-
hogany (SK-150), walnut (SK-151) and
blonde (SK-152). $27.50.

STEREO RECORD CHANGER

United Audio, 202 E. 19th St., New York
3, N. Y., has placed a professional four-
speed record changer on the market. Un-
usual features of the Dual-1006 include a
514 .1b. turntable and a built-in direct-
reading pressure gauge. The one-piece
tone arm employs a lock-key snap-in car-
tridge holder and double set of direct-acting

Always say you saw it in—POPULAR ELECTRONICS




Use it as a Dual-Monaural FM-AM tuner
Use It as-a straight Monaural FM or AM tuner

: 1M1UI¥£|:§: ?iur:g;jutm‘nngr NAEzugll-epr:erD?:) More than a year of research, planning and engineering went into the making of lh.a Lofayells
+ Tuning Eye 4 Selenium rectifier Stereo Tuner. lis unique flexibility permits the reception of.binaural broadcasting (simultoneous
Provide 17 Tube Performance transmission on both FM and AM), the inc.!ependam operation of both the FM and AM .senions

© 10KC Whistie Filter e Pre-aligned IF's ©' the same time, and the ordinary recertion of either FM or AM. The AM and FM sections are

e TunedCascode FM o 12Tuned Circuits S¢Porately tuned, each with o separate 3-gang tuning condenser, separate flywheel tuning and

e Dual Cathode Follower Output separate volume control for proper balancing when used for binaural pregrams. Simolified

o Separately Tuned FM and AM Sections ~ 9<curote knife-edge tuning is provided by magic eye which operates independently on FM and

e Armstrong Circuit with FM/AFC and AM. Automatic frequency control “'locks in'* FM signal permanently. Aside from its unique
AFC Defeat flexibility, this is, above oll else, o quality high-fidelity tuner incorporating features found

e Dual Double-Tuned Transformer exclusively in the highest priced tuners.

The 5 controls of the KT-500 are FM Vaolume, AM Volume, FM Tuning, AM Tuning and 5-position
Function Selector Switch. Tastefully styled with .gold-brass escutcheon having dark maroon
background plus matching maroon knobs with gold inserts. The Lofayette Stereo Tuner was
desiganed with the builder in mind. Two separate printec circuit boards make construction and
KT-500 in 11 rOoRM wiring simple, even for such ¢ complex unit. Complete kit includes all parts and metal cover,

7.00 a step-by-step instruction manual, schemctic ond pictorial diogroms. Size is 13%” W x 1034” D

Monthiy x 413”7 H, Shpg, wt., 22 Ibs.
e e e i — g The n ¢ Lafayette Model KT-500 Stereo FM-AM Tuner is a campanian piece to lhe Models

L1-50 compieray wineo 124.50 8 k7.0¢ Audio Control Conter Kit and KT-310 Stereo Powes Amplifier Kit.
12.45 Down—10.00 Monthiy

Coupled Limiters.

KT-500....... B S ey Net 74.50
LT-50 Some as above, completely factory wired and teated Net 124.50
NEW! LAFAYETTE PROFESSIONAL STEREQ NEW! LAFAYETTE STEREO/MONAURAL 36-WATT
MASTER AUDIO CONTROL CENTER - BASIC AMPLIFIER
kT-600 79.50 KT-310
IN KIT FORM 47.50
ONLY 7.95 DOWN IN KIT
LA-600 FORM
COMPLITELY wiRtD AND TESTED oNLY
134.50 4.75 DOWN

® 36-WATT STEREO AMPLIFIER
® 4 PREMIUM-TYPE 7189 OUTPUT TUBES
® RESPONSE 35-30,000 CPS + ¥/, DB ® 18 WATYTS PER
STERED CHANNEL OR 26 WATTS MONAURALLY
® 2 PRINTED CIRCUIT BOARDS FOR NEAT, EASY WIRING
A superbly-performing basic stereo amplifier, in easy-to-build
kit form to save you lats of money ond let you get into stereo
naw at minimum expensel Dual inputs, each provided with

Solves Every Stereo/Monaural Control Probiem!
® UNIQUE STEREO & MONAURAL CONTROL FEATURES

® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL QUTPUT & CROSS-CHANNEL FEED
® PRECISE “"NULL"” BALANCING SYSTEM

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI-
DELITY. Provides such unusual features as a Bridge Control,
for variable crass-channel signal feed for elimination of *‘ping- individval volume contral. The unit may be used with o stereo
pong’’ (exaggerated separation} effects and for 3d channel preamplifier for 2 18-watt stereo chonnels, or ot the flick of o
output volume control for 3-speaker stereo systems; 3d channel switch, as o top-quality 36-wott monaoural amplifier; or, if

output also serves for mixing stereo to produce excellent mon-
avural jecordings. Also has full input mixing of monaural program
sources, speciol '‘null’’ sterec bolancing and calibroting system
{better than meters}, 24 equalizotion positions, all-concentric
controls, rumble and scratch filters, loudness switch. Clutch type
volume controls for baloncing or os | Master Yolume Control.
Has channel reverse, electronic phasing, input fevel controls.
Sensitivity 2.2 millivolts for 1 volt out. Duol low-impsdance
ovutputs (plate followers), 1300 ohms. Response 5- 40,000 cps

1 db. Less than .03%, IM distartion, Uses 7 new 7025 {ow-
noise dual triodes. Size 147 x 42" x 10%”. Shpg. wt., 16 Ibs.
Complete with printed circuit baord, cage, profusely illustrated
instructions, all necessory parts,

LAFAYETTE KT-600 — Stereo Preamplifier kit Net 79.50
Lafoyette LA-600— Stereo Preamplifier, Wired...... Net 134.50

165-08 Liberty Ave. JAMAICA, N. Y. AXtel 1-7000

NEW YORK BOSTON BRONX NEWARK PLAINHIELD
$42 E. fordhom Rd.[24 Centrol Avel[139 W. Sevend $1.

100 Sinth Avenye| 110 Exdesal SF.
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desired, it moy be used as 2 separate manaural 18.watt am-
plifiers] CONTROLS inclnde 2 input volume controls, channel
reverse switch (AB-BA}, monaural-stereo switch. DUAL OUTPUT
IMPEDANCES are: 4, 8, 16 and 32 ohms {permitting paralleted
monavral operatian of 2 speaker systems of up to 16 ahms).
INPUT SENSITIVITY is 0.45 volts per channel for full output,
TUBES are 2-6AN8, 4-7189; G234 rectifier. SIZE is 9-3/16” d
(10-9/16” with controls) x 5%” h x 13%” w. Supplied complete
with perforated metal cege, all necessary parts and detailed
instructions. Shpg. wt., 22 |bs.

KT-310 Sterea Power Amplifier Kit

P.0. Box 511 JAMAICA 31 N.Y,
DEPT.IG-9

cut ourt
AND PASTE

!
|




| The specs are the proof...now your
BEST BUY in
ham gear is

90-WATT CW TRANSMITTER . . #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety,
and excellent parts quality. 80 thru 40, 20, 15, 11, 10
meters (popular operating bands) with one knob band-
switching. 6146 final amplifier for fuil ''clean” 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQ5
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. “Novice
limit" calibration on- meter keeps novice inside FCC-re- §
quired 75W limit. No shock hazard at key, Wide range, hi-
efficiency pi-network matches antennas 50-1000 ohms,
minimizes harmonics. EXT plate mod. terminals for AM
phone modulation with 65W input. Excellent as basic
exciter to drive a power amplifier stage to max. allowable
input of 1KW. Very effective TVi suppression. Ingenious
new ‘‘low silhouette’ design for complete shielding and
‘“living room" attractiveness. Conservatively rated parts,
copper-plated chassis, ceramic switch insulation. 5" H,
15" W, 912" D.

NEW UNIVERSAL MODULATOR-DRIVER  #730
KIT $49.95  WIRED $79.95 Cover E-5 $4.50

Superb, truly versatile modulator at low cost. Can dellver 50 W of undis-
torted audio signal for phone operation, more than sufficient to modulate
100% EICO =720 CW Transmitter or any xmitter whose RF amplifier has
plate input power of up to 100W. Multi-match output xmfr matches most
Ipads between 500-10,000 ohms. Unique over-modulation indicalor permits
easy monitoring, no need for plate meter. Lo-level speech clipping & flitering
with peak speech freq. range circultry. Low distortion feedback circuit,
premium quallty audio power pentodes, indirectly heated rectitier fllament.
Balance & bias adj. controls. Inputs for xtal or dynamic mikes, phone patch,
etc. Excellent deluxe driver for high-power class 8 modulation. ECCB3/12AX7
speech ampl., 6AL5 speech clipper, 6ANB ampl. drlver, 2-EL34/6CA7 power
output, EM84 over-mod. indicator, GZ34 rect. Finest guality, conservatively
rated parts, copper-piated chassis. 6* H, 14" W, 8” D.

NEW GRID DIP METER . . . . .

KIT $29.95 WIRED $49.95 including com-
plete set of coils for full band coverage.

Exceptionally versatile. Basically a VFO with micro-
ammeter in grid: determines freq. of other osc. or
tuned clrcuits; sens. control & phone jack facilitate
“zero beat” listening. Excellent absorption wave
meter; Ham uses: pretuning & neutralizing xmitters,
power indication, focating parasitic osc., antenna
adj., correcting TVI, de-bugging with xmitter power
off, determining C.L,Q. Servicing uses: alignment of
filters, IF's; as sig. or marker gen. Easy to hold &
humb-t with 1 hand. Conti 400 ke—250 mc
coverage in 7 ranges, pre:-wound 0.5% accurate coils.
500 ua meter movement. 6AFA(A) or 6T4 Colpltts osc.
Xmir-operated sel. recl. 2%° H, 2%, W, 624" L.
Satin deep-etched aluminum panel; grey wrinkie steel
case.

NOW IN STOCK!

Compare & take them home—right '‘off
the shelf’’'—from 1900 neighborhood EICO
dealers. For free catalog mail coupen in
EICO ad 2 payes forward, In the West,
add 59%. Over 1 MILLION EICO instru-
ments in use throughout the world.

Copr. @ 1958,

33-00 Northern Bivd,, :
Electronic Instr.
Long Island City 1,N.Y. Co., lnc.

Sce EICO's other ad on page 40,
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products
(Continued from page 36)

ball-bedrings for both vertical and lateral
axes, and will track records with as little
as two grams stylus pressure. The changer

\ 4

—

mechanism operates with any diameter
record from 5” to 12” and intermixes ten
records in any sequence. $69.95.

PHOTOELECTRIC UNIT

A unique transistor-type photoelectric
unit for all types of control functions has
been developed by the Bartlett Co., 231 W.
Superior St., Chicago, Ill. The 2" x 4" unit
has a two-circuit relay and comes com-
plete with relay, resistors, and capacitor
chassis. For protection against air and

o T
# ‘Q‘:
moisture, the photoelectric cell is hermet-

ically sealed in a vacuum tube. Power-
handling capacity, 1000 watts. $9.95.

MAGNETIC PICK-UP TOOL

A handy magnetic gadget that can pick
up loose screws, nuts, bolts, and the like is
offered by Amertest Products Corp., 1280B
Sheridan Ave., New York 56, N. Y. This
magnetic pick-up tool is basically an Alnico
magnet mounted at the end of a flexible 13"
shaft. It’s just the thing for retrieving loose
parts from the innards of a crowded chassis.
Price, $1.00. —30-

Always say you saw it in—POPULAR ELECTRONICS




BUILD 16 RADIO

CIRCUITS AT HOME ‘o 95
with the New 1959 22

PROGRESSIVE RADIO "EDU-KIT"®

Now Includes * No Knowledge of Radio MNecessary
% (2 RECEIVERS * No Additional Parts or Tools Needed

* TRANSMITTER % EXCELLENT BACKGROUND FOR TV
% SIGNAL TRACER 0 v

* School Inquiries Invited r
% SIGNAL INJECTOR
% CODE OSCILLATOR * Sold in 79 Countries FREE EXTRAS
YOU DON'T HAVE TO SPEND  SET OF TOOLS |
HUNDREDS OF DOLLARS FOR A RADIO COURSE o SOLDERING IRON

ELECTRONICS TESTER

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a PLIERS-CUTTERS
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making A'-N'GNM':NT TooL
use of the most modern methods of home tr. ing. You will learn radio theory, construc- VALENCH Es J
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. N OISCOUNTNCARD

Yo ) learn how to build radios, using regular schematics; how to wire and solder a2 cﬁ‘ ‘EI'R%FC NII N' N
ina prnlenuonnl manner; how to service radios. You will work with the standard type of 5 s TION MANUA
punched metal chassis as well as the latest developm of Printed Circuit chassis.

You will Icarn the basic vru;clplex of radio, You will construct, nu«:y avnd wou;r lwuh T K
RF and AF amplifier: and oscillators, detectors, rectifiers, test equipment. ou wi earn R
and practice code, using the Progressive Codc Oscillator. You will learn and practice g’gm;:s;:.}rog"sg:n"g;rv géga
trouble-shooting, using the Progressive Signal Tracer, Progreuwe S|gnal Injector, Progres- TEUR LICENSE TﬁAIN‘ING
ic Radio & Elcctronics Tester and the material. PRINTED CIRGUITRY

ill receive training for the Novice, Technician and Generll Clanu of ¥.C.C. Radio
Amateur Licenses. You will build 16 Receiver, Transmitbter, Code Oscillator, Signal Tracer
and Signal Injector circuits, and learn l:ow to operate them. You will receive an excelient
background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio or science is required. The “‘Edu-Kit’ is the I SEvacING LESSONS
product of many years of teaching and engineering experience. The *“Edu-Kit’' will pro-
vide you with a basic education in Electronics and Radio. worth many times the complete

. o o h ntire Kit. You will learn trouble.shooting and

price of $22,95. The Signal Tracer alonc is worth more than the price of the entire servicing in progressive manner. You
w practice repairs on the scts that

THE KlT FOR EVERYONE you construct. You will learn symptoms

and causes of trouble in home, portable

and car radios. You will learn how to

You do not need the slightest background ages and backgrounds have successfully
in radio or sciencc. Whether you are inter- used the **Edu-Kit’’ in more than 79 coun- ::‘fq:zesr;:ﬁ",'no;:'h,s'g::' ‘:e":i',;a,m:
ested in Radio & Electronics because you trics of the world. The “Edu-Kit’' has been Radio & Electronics Tester, While you
want an mterutmg hobby, a well paying carefully deuqned step by step, so that are learning in this practical way, yo
business or a job with a future, you will find you cannot a'mistake. The ‘' Edu-Kit" will be ablc to do many a repair job for
the “Edu-Ku" a worth-while investment. allows you to tench _yourself at your own your friends and neighbors, and charge
Many thousands of individuals of all rate, No instructor is necessary. fees which lar exceed the price of

the “Ecllu - Kit. Qur Consultation Service
PROGRESSIVE TEACHING METHOD e
A i J, Stataitis, of 25 Poplar Pl., Water-

in the world, bury, Conn,, writes: 'l have repaired

nics "'3"""9~ The ‘‘Edu- several sets for my friends, and made

uses the modern cducational principle of *‘Learn by Poin Therefore you construct, money. The *Edu-Kit'* paid for itself, I

learn schematics, study theory, practice trouble-shooting—: was ready to spend $240 for a Course,

gram des ed to provide an easily-learned, thorough and i t b, but 1 found your ad and sent for your
You begin by examining the various radio parts of the '*Edu-K You then learn the Kit.”

lur::hon, o y ‘g of these parts. Then you build a simple radio. w-:h h: i rst
set you w. joy listening to regular broadcast stations, learn theory, practice testing
and trauhle-s»ootmg. Then you build a more advanced rad'-o. learn move' advanced theory ROM OUR MA'L B

and techniques. Gradually, in a progressive manner, and at your own rate, you will .
. lik Ben Valerio 0. Box 21, Magna
'md yourself connructlhng more advanced multi-tube radio circuits, and doing work like a Utah: “The Ed'u Kits are onder’lul. Hen;

i

tncluded in the ‘‘Edu-Kit*' course are sixteen Receiver, Transmitter, Code Oscillator, 'bi"' sending you the questions and also
Signal Tracer, and Signal Injector circuits. These are not unprofessional ‘‘breadboard'® the answers for them. 1 have been in
experiments, but genuine ra circuits, constructed by means of professional wiring Radio for the last seven years, but like
and soldering on mectal chas: plus the new method of radio construction known as to work with Radio Kits, and like to

n L 1. build Radio Testing Equipment. | en-
Printed Circuitry, These ts opcrate on your regular AC or DC house curren joyed every minute I worked with the

1] " different the Signal Tracer works
THE “EDU-KIT IS COMPLETE RS S o nlon L e miat of St

You will receive all parts and instructions necessary to build 16 diffcrent radio and clec- Radio-TV Clu
tronics circuits, each guaranteed to ope ratc. Our Kits centain tubes, tube sockets, vai 0 R?_ber:n L. ‘3""\;".‘,5,3.: M(;'r;ro'e wAvem.
able, clectrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, HESTEED 0 il SR e
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, ectc. e°°dy‘r":' oo kic) 9: 9, “VI” a n'ed
in addition to F.C.C.-typc Questions and Answers for Radio Amateur License training. You 'Q’h";e hy l‘,‘; g LXa w‘: '9” dy 't"‘ eh
special tube sockets, hardwarc and instructions. You alsec receive a useful set of tools, a 8 Sy, & |r°h.m Colvendy stacted VS
professional electric soldering iron, and a sclf-powered Dynamic Radio and Electronics I '"""'d' e athand e
Tester. The “Edu-Kit’* also includes Code Instructions anc the onqresnve Codc_Oscillator, ’Plln:q radios I‘I“ phos ograip s. my
add .C.C.-type Questions and Answers for Radio Amateur License training. You rot into the swime :‘"f""‘ 3% he
will also recewe Ieuon: for servicing with the Progressive Signal Tracer and the Progres- g" '{,'|° " °t""‘"19. °t U 5‘° t""‘" Y. “'f
ive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in thqu" 00 mg" es: er" an:or'm.-; wt'he
Radio-TV Club, Free Consultation Service, Certificate of Merit and count Privileges. H ] bl't "‘ 'h‘a y RSy “ be"l‘o’nd e
You receive all parts, tools, instructions, etc. Everything is yours to keep. rouble, if there is any to (b

I~ "UNCONDITIONAL MONEY-BACK GUARANTEE— — _1|

|
| ":':'NTEDIc!“‘fhu.':dktwl ORDER DIRECT FROM AD—RECEIVE FREE BONUS
Rcludes  Printed - Circultry. RESISTOR AND CONDENSER KITS WORTH $7

now (Includes Printed Circuitry. You
build a Printed Circult Signal Injector, N
a unique servicing instrument that can O Send “‘Edu-Kit'’ postpaid. 1 enclose full payment of $22.95,
0O Send *“Edu-Kit"” C.0.D. t will pay $22.95 plus postage.
O Rush me FREE descrintive literature concerning *‘Edu-Kit.”

detect many Radio and TV troubles. |

This re y new h of
radlo construction is now becomlng |
popular in commercial radio and TV sets. I

A Printed Circuit is a speciai Insu-
lated chassis on which has been de- |

posited a conducting material which
takes the place of wiring. The various |
parts are merely plugged in and soldered I
L

Name ..............
Address .

PROGRESSIVE "EDU KITS" INC.

1186 Broadway, Dept. 558D, Hewlett, N. Y.

to terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject is a necessity today
for anyone interested in Electronics.
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AIVE EICO, 33-00 Northern Blvd., L.1.C. 1, N.Y. PE-7
the experts say Show me HOW TO SAVE'50% on €5 models of

top-quality: E

[J HI-FI O TEST INSTRUMENTS [J "HAM' GEAR 2

Send FREE catalog & name of neighborhood EICO ¥

r dealer. =3

v ou P
’ NAM Bl oo e o e S i e Fhianmdaade s i bbbt bbpe K

. 1)

@ ® ADDRESSTE S . B L i i ool s il . g

ciryY.

o s ner HFT90
‘ wf =T Tt $a0.95%.
TEREO an ' @ Wired $6595%.

‘/—’
d ﬂ € " Cover $3.95.
Moo | \1@ gt o of the best

’ STEREO Duat S ey Preampliiar | BT Thuys you can get it EN
o e = 4 ideli
Amplifier- - Kit $29.95. it Report.
: . - . *Less Cover, CRAFT Kit
g Preampml:{ 0 . o/ wired 344‘:_22: FET, incl. AUDIO AM Tuner HFTS8
N Kit $69.95 " \yith Power 5‘."’9(1”529.95'. Kit $39.95. Wired $65 351
N wired $10‘i-95- Kit $33.95. Wire incl. Cover & F.E.T.
sgxcellent’” —
. 2-Way
SATURDAY REVIEW; § mleh
WI-F1 MUSIC AT HOME. Mono Poser s s
mplifie '
86735, 30, 22, system e
STEREO Dual 14-Watt; use complete n
ey Preamplifier 2 for Stereo) o factorx-b\g I
. = = F85 ! from Kit.§23.50. = cabinet: $39.95-
P 8.9 (it$39.95 Wired $41.50. s ry
¢ S Wired $64.95. Omni-directiona
\;".‘ i “Extreme Speaker Syster‘n
= flexibility . o Mono HES2 com}\:»s\gtgsy
a bargain”’—HI-FI REVIE |ntegra(tse<;1 'aﬁ”{%i}?.""“‘w si”/l;l o
amplifiers: (50, 36" H, 1 ‘ musical”’
30, 20, «Eminently muy
: STEREO Duzl 12.Watt; use HIGH FIDELITY.
. Power Amplitiel 2 for Stereo) “Fine for Q1 e A1
o s g from Kit $34.95. MODERH HI-Fl.
wired s, Wired $57.95-

«..and in

New
Power & Bijas

Supply for

Transistorized Miniaturizeq
B ulti-Sign Vacuu,
a0z T'axcﬁ'sfé%s?‘, Voltﬂ:(e,:e'p 2558
i ‘95 | .95, i
Wired $27.95 Wired $28,955',. Wireg gggg Ps%\l;;ao;ngg
& Uni-Prope
New " (pat.
TUBE & CRT 1| Telush-Pull Kit 35656
Tester =612 i ) K?f%ffzg Wired 349.95.
Wired 2235 | 1000 Ohms /oyt Wired $79.95
p Fast-che-clfs' l Y(,Oggl’;%%s DC—5 mc
radio/Ty N .90, 5, e
pilot amps.‘ate Wired $13.90] S e 4 T,
Wired $129 50, Kit $34,95
o Wired §49.95
2
- RF Si . 6V & 12v
9 ignal Series/
FSn 4 Generator Paralfe| gpyoattery o R-C Bridge
B¥Y 4.5 itssnid! CombingttS | | Charger |1~ Ase @] &RCL
- 1t $26.95. ombination reer ) Comparatoy
Wired $39 g5’ . $-11914o Kit $29.95  wireq s?é%%" Kit ‘3”’955%'
{ .95 Extra-f; e Kit §19,
ombinations! m{'@'}?%’s‘" egtfi':att?r:e.%oigé =W | Wired 529,32:
.95, W m——

ired $47.95

© 1959, ELECTRON,
IN STOCK! Compare, '€ INSTRUMENT €0., ing. 35
take them home — right “‘off the shelf’" — from 2000 neighborhood™ N6 33:00 N B, e, 1, .y
dealers. Qver-1 MILLION. EICO instruments in use throughout the world,

<« Sce Page 38 for EICO’S BEST BUYS inN “HAM' GEAR.
40 Always say you saw it in—POPULAR ELECTRONICS
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RADIO AIRWA

T

TCH

)

By
MODRRIS MOSES

Radio-equipped helicopter spots

Los Angeles Freeway traffic snarls

BC.CK-FULL of elzctronic and radi> communication

ecu pment, a co_orzul helicopter prowls above the

traffic-eoagested freeway system in Los Angeles, Cali-

“ornia. The roving wkirlyoird seems to e everywhere at

once. knows in an irstant when safety is threatened

below, and shares this knowledge with some three

millionr harassed d-ivers fast2r than you can say,
“tur off at the nearest intersection.”

On call six dzys a week, 24 hours a day if need

be, the trim §50,000 Bell 47-H flies pilot Max

Schumacher and newscastes Donn Reed 500

to 2500+ feet above the jammed freeway

syster1. Hovering at a standstill, or

craising at &0 mil2s per hour, the

“Operation Airwatch” team

transmits reports on traffic

conditions to Radio




Station KABC which re-transmits these
messages on its regular assigned frequency,
790 kc. The driving public keeps its auto
radios tuned to KABC for the latest traflic
information.

Once Max and Donn spotted a little girl
innocently playing with a ball right in the
middle of whizzing traffic on the Los An-
geles Harbor Freeway. Donn got on the air
in about two seconds, and blurted out a
warning to the Harbor IFreeway traflic.
Minutes later, police arrived and bundled
the little girl off to their lost-and-found
department.

Ingenious Equipment. Engineers and
technicians at KABC wanted a minimum of
controls and switches on the ’copter. Sim-
plicity, economy, and reliability wore the
technical watchwords. Even though most
of the equipment is of commercial origin,

42

The cockpit of the radio-equipped helicopter
is shown at left. Control box can be seen
mounted between two portable receivers.

The standby "Handie-Talkie" is kept

on the seat. At right is photo of

pilot Max Schumacher and an-

nouncer Donn Reed on the job.

there is a feeling of radio ham ingenuity
and even “homemade” simplicity about the
installation.

The link between the ’copter and Station
KABC is a commercial General Electric
15-watt FM transmitter and receiver. Units
are identical at both the fixed and mobile
stations, with the exception of power sup-
plies. The base station is a.c.-powered
and the equipment on the ’copter is
powered from its 24-volt d.c. supply. The
receiver is a G.E. superheterodyne using a
triple-conversion circuit, with each con-
verter employing a separate crystal-con-
trolled oscillator.

Air Rescues. Police radio calls are
monitored with the aid of a converted RCA
transistorized broadcast receiver. In be-
tween routine traffic guidance, the busy
whirlybird has followed the police calls to

POPULAR ELECTRONICS



some very unusual air-rescue adventures.

When three tecn-age boys and a rubber
life raft were mixing it up with the Los
Angeles River, pilot Max swooped down
on the youths and helped push them ashore
with a blast from the whirlybird's rotors.
Meanwhile announcer Donn gave the radio
audience below a spray-by-spray descrip-
tion of the rescue.

Other aircraft and landing field towers
are contacted with a Lear 108-128 mc.
transceiver mounted on the instrument
panel. Pilot Max keeps an “ear’” on this (as
well as on the police call channel), leaving
newscaster Donn free to study develop-
ments on the complex highway panorama
stretching below. Chats with passing air-
craft often help the Airwatch crew learn
about urgent traffic situations not im-
mediately within their vision.

DX’ing Missouri. Just in case the
main equipment should fail, a battery-
operated, crystal-controlled Motorola trans-
ceiver is always kept ready to go. This set
puts out about 3 watts at 26.19 mec. and can
hold out for about 40 hours of normal
operation. The Motorola was the original
set used by the Airwatch, and by some
freak of transmission is often picked up
by Radio Station KFRU in Columbia, Mis-
souri. “We have a regular ritual here . . .
of listening to the Los Angeles Freeway
helicopter reports” . . . wrote KFRU.

Once the G.E. equipment “konked out.”
On went “Mickey-Mouse” (pilot Max’s
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name for the Motorola transceiver), and
just in time; a serious freeway -collision
had occurred involving an immense truck-
trailer and four cars. Traffic started back-
ing up for miles. Newscaster Donn recalls:
“Five minutes after I radioed alternate
routes, the freeway was so clear of traffic
you could have fired a cannon ball down it
and not hit a car.”

Cruising at about 80 mph one afternoon
on a routine freeway report ‘“mission,” the
radio ’'copter saw the first few wisps of
suspicious-looking smoke. Where there’s
that kind of smoke at that hour in Los An-
geles, there's probably a fire. There was;
at a codeine factory. Airwatch reported to
the KABC base at 3:50 P.M. The station
called the Fire Department. The fire was
snuffed out at 4:15.

Following the Cars. On weekends the
radio watchbird follows seashore-bound
motorists to California’s jammed beaches.
Motorists are given weather reports, visi-
bility estimates, water and air tempera-
tures, and advice on parking problems. At
baseball games the ’'copter is always wel-
come, since traffic is particularly heavy.

How does the average driver feel about
Operation Airwatch? Well, when Max and
Donn asked the drivers to turn on their
lights one evening, the bumper-to-bumper
caravan responded whole-heartedly. Re-
sult: the whole freeway system was lit up
like a fantastic Christmas tree. And that’s a
lot of watts.
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Recent Developments

17

WO SOLDIERS at a front-line observa-

tion post crouch behind a strange-looking
device that looks like a spotlight. As they
wait in the darkness, instead of straining
their eyes to discern enemy movements,
their atfention is riveted to the spotlight-
like device. Capable of spotting a single
enemy soldier a half-mile away in total
darkness, this is the Army’s new “Silent
Sentry” mobile radar set.

Under battle conditions quiet operation
of the Silent Sentry could be a matter of
life or death; therefore, a noiseless source
of power for the unit is essential. Obvious-

BATTERY DESIG

ly, here is a jop tailor-made for batteries.
But which type should be used ? Of a whole
parade of new batteries, the Army has
chosen one of the newest—the little-krown
fuel cell—to power the Silent Sentry.

The fuel cell is only one of the new bat-
tery types which are today proving their
worth. Already on the commercial market
are the tiny, power-packed mercury cell
and the rechargeable nickel-cadmium bat-
tery. Before long, the fuel cell, too, will be
available to private citizens. And the most
fascinating development in batteries—the
amazing promethium cell which is powered

Atomic batteries, fuel cells, and other new battery types hold

great promise for the future
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By SAUNDER HARRIS, WINXL
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by energy from the atom itself—is now be-
ing tested and refined in research labora-
tories in this country. '

Let’s examine these “wonder” batteries.
First, since it’s one of the newest, we'll take
a look at the fuel cell, the power source of
the Silent Sentry.

Fuel Cell. The most interesting charac-
teristic of the fuel cell is that, unlike con-
ventional batteries, it never becomes ex-
hausted. Since it produces electrical cur-
rent from the electrochemical reaction
which takes place when oxygen and hydro-
gen are combined, the fuel cell itself re-
mains usable as long as the “fuel”—oxygen
and hydrogen—is supplied.

" Operation of the fuel cell is diagrammed
in Fig. 1. Oxygen and hydrogen enter the
cell through two hollow carbon electrodes.
Since these electrodes are porous, the
gases rapidly diffuse to the outer surface
of the electrodes where they come into
contact with the electrolyte, a solution of
potassium hydroxide. The chemical reac-
tion which takes place releases electrons
from the hydrogen electrode which flow
through the external circuit and are re-
turned at the oxygen electrode. It is this
flow of electrons which provides the electric
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Fig. 1. Operation of the fuel
cell. Electron flow from hydro-
gen electrode to oxygen elec-
trode provides electric current.

The scientist who did much of
the research on the fuel cell,

Dr. Karl Kordesch, examines.

an electrode used in the cell
July, 1959

ONIC CONDUCTIVITY

Nickel-cadmium and mer-
cury batteries such as these
are already on the market.

current. Water, a by-product of the reac-
tion, is passed from the cell in the hydrogen
stream.

One fuel cell can produce only about one
volt. Any required voltage may be attained,
however, by simply connecting the cells to-
gether in series. As with ordinary dry cells,
the amount of current which can be drawn
from a fuel cell is a function of its physical
size. Thus, by varying the number and
size of the cells, many variations of voltage
and current can be obtained. Fuel cells
have been operating eight hours a day, five
days a week, for over a year with no sign
of deterioration.

It is very possible that the fuel cell will
be the practical means of putting both
nuclear energy and solar energy to use. At
present, one of the big difficulties involved
in using the energy of the sun is in storing
its power for future use. Now, during the
sunlight hours, the sun’s energy could be
used to decompose water, producing both
hydrogen and oxygen for later use in fuel
cells. In the same manner, where nuclear
reactors are used as heat sources in steam
generating plants, the nuclear energy de-
composes water. Instead of this being a




Fig. 2. Exploded view of
mercury battery (courtesy
National Carbon Company)
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Fig. 3. Comparison of dis-
charge curves of mercury
cell and carbon-zinc cell.
It is readily seen that the
mercury cell enjoys a much
longer useful service life.

CARBON-ZINC CELL

MERCURY CELL

TINE —o

disadvantage, as it has been, this process
can now be the means of producing the
necessary hydrogen and oxygen for fuel
cell operation.

Mercury Batteries. Wherever long life
and lots of punch must be jammed into a
small package, the mercury battery has
come into wide use. This battery was de-
veloped primarily for hearing aids and
other ultra-miniature equipment.

An exploded view of a typical mercury
battery is shown in Fig. 2. The materials
used in its construction are high-purity
zinc powder for the anode, mercuric oxide
and carbon for the cathode, and potassium
hydroxide as the electrolyte. The mercury
cell develops an open-circuit voltage of ap-
proximately 1.35 volts.

Figure 3 illustrates the difference in per-
formance between the mercury cell and the
standard carbon-zinc cell. It can be readily
seen that the voltage of the mercury cell
remains constant over a longer period of
time than does the carbon-zinc cell.

For general use, the mercury battery is
very expensive. The size “D’ mercury bat-
tery (flashlight size) costs about $2.50 as
compared with a price of 20 cents for an-
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ordinary carbon-zinc “D” cell. This high
cost is due to the expensive materials used
in construction. Mercury batteries became
financially practical only when devices such
as hearing aids were designed to use them.

Nickel-Cadmium Battery. Along with
other dry cells, the mercury battery suffers
from one big disadvantage. It cannot be re-
charged. However, rechargeable nickel-
cadmium batteries are just coming into
popular use today in rechargeable flash-
lights, radios and electric razors. Tomor-
row they may be used to power TV sets,
portable electric drills, and perhaps even
your car.

After conventional dry cells have been
used awhile, the action of the cell is gradu-
ally choked off by a gas which is developed
in the cell. In the nickel-cadmium battery,
the recharging process converts this gas
back into a liquid, thus reactivating the
cell. Recharging is accomplished by plug-
ging the battery unit into the house power
line. Figure 4 shows a typical half-wave
rectifying circuit used for this purpose. In

¢
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Fig. 4. Typical simple recti-
fier circuit employed to reac-
tivate rechargeable batteries.

Fig. 5. Promethium cell com-
posed of center layer of prome-
thium and phosphor with outer
layers made up of photocells.

SILICON
PHOTOCELL

most ‘cases, the rectifier is built into the
same unit as the battery.
Nickel-cadmium cells can’'t give you
something for nothing, however. Recharge-
able cells cost more, and give less energy
per charge than an ordinary carbon-zinc
cell. For example, a nickel-cadmium flash-
light ceil costs about $2.75 as against 20
cents for a comparable carbon-zinc cell.
But it can be charged over and over.
(Continued on page 144)
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Aupio MaN: Yow’re in the picture!
hair . . .

Up a
watch the shadow. Get in closer!

Boom MaN: Camera three’s in the way. I
can’t reach the performer!

Auplo MaN: She has a thin voice. Youwve
gotta get closer . . .

«MNFF-STAGE"” DIALOGUE never goes
out over the air, yet without it the
audio portion of a TV show could not be
up to network standards. For a behind-the-
scenes picture of the audio aspects of tele-
vision, let’s take a look at the setup used
by a typical show, “The Verdict Is Yours.”
Setting Them Up. Although it is seen
in the afternoon, “The Verdict Is Yours”
is a video-taped show, and the week’s pro-
_grams start going on tape bright and early
Monday morning.

After a hurried cup of coffee, the chief
audio man calls together his aides. They
head for the equipment locker where they
select the audio paraphernalia, including no
less than 15 microphones, several thou-
sand feet of two-conductor shielded mike
cable, and assorted head sets and intercom
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The low-down on

television audio techniques
By ELLIOT GORDON

devices. About an hour later, during which
a continuous wave of shouting is heard—
“Where do you want the judge?”
“How’s the height of the witness?” . . .
“I need a.c. for the monitor’—the setup
is complete.

Since the producer has conceived the
show as a simulated remote pickup, the
audio man is called upon to duplicate the
“off-mike” audio quality which is charac-
teristic of an out-of-the-studio show. There
is a paradox here. You might think that if
an off-mike quality is called for, one mike
in the center of all the activity would fill
the bill. Not so. The number of microphones
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used varies between 10 and 13, depending
on the format of the show.

Boom microphones are employed only
on the live commercial portions. Of the
13 mikes used for the show itself, four are
RCA 77D’s which are suspended from the
ceiling. Others are on desks and floor stands

audio man’s point of view, shows are
planned for the most part without sufficient
concern for the audio portion of the show;
but he philosophically accepts his role as
the orphan of the TV operation.

Manning the Console. The hub of all
audio activity is the audio engineer's con-

Microphone setup for ""The Verdict

Is Yours." Additional mikes are em-
ployed for commercials and for pick-
ing up audience reaction. {CBS photo)

or taped to the legs of desks. Where an
omni-directional pickup is required, the
Electro-Voice 655 is used. Happily, voice
reproduction problems are less “sticky”
than for a pickup of an orchestra.

All the overhead mikes must be adjusted
every time the studio is reset (which hap-
pens every week to make way for other
TV programs). The lighting director gen-
erally wages a running battle with the
video man about levels of video in relation
to the amount of needed light, while the
audio man defends the honor of the boom
man and his need to get the mike in close.
Low-flying booms are a major cause of
moving shadows while fixed mikes can
cause fixed shadows; both of these effects
are strenuously avoided.

Glancing at the photograph above, we can
see that the mikes are placed to provide
best possible coverage of the set. From the
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sole. This sloping desk-type unit with the
VU meter perched in its center is loaded
with “pots,” plugs, and a patchboard. Dan-
gling out of the patchboard is what usually
looks like a hopeless tangle of cables.

Basically, the audio console is a souped-
up mixer which has eight volume controls
and a master gain control. At any time,
the audio man can ride gain on up to 12
or 14 mikes. If the show has an audience,
additional mikes for picking up audience
reaction are scattered throughout the stu-
dio. These mikes are also controlled by the
audio console.

Just to add to the confusion at the con-
sole, sometimes a public address system is
installed. Often the p.a. is controlled by
the audio man, while at other times a sepa-
rate console is operated by a p.a. man. And
to compound the hubbub further, when
you hear an actor or singer whose voice
seems to have a haunting echo-like quality,
you may be assured that the audio man is
mixing in reverberation.

A major problem of all multi-miked
shows is how to achieve optimum pickup

POPULAR ELECTRONICS



NBC Photos

and a good signal-to-noise ratio. Since
nothing is more irritating than an ‘“‘open”
mike picking up coughs, wheezes, and room
noise, as few mikes as possible are left
open. The noise problem is further com-
pounded in “The Verdict Is Yours” by the
great distances between the mikes and the
performers.

Next time you're tuned to the show,
watch the lawyer wandering from one side
of the courtroom to the other preparing
the witness for “the kill” and then, while
still talking, make a mad rush forward.
Unless you're in the control room, you
won’t see the audio man jumping from
“pot” to “pot” on the audio console. But
yowll be able to hear the results. If the
audio levels stay reasonably even from
performer to performer, you'll know the
audio man is winning his frantic battle with
actors and decibels. —Bo-
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First job of the TV audio man is
to organize his equipment. At left
Charles "Doc" Dickson chooses the
required lengths of mike cable.

Good audio men know their microphones
backward and forward. Below "Doc"* Dick-
son selects {left) and installs (right) typ-
ical microphone for upcoming TV show.

Audio console is "brain" of the TV au-
dio operation. As well as mixing and
controlling the many mikes, it can also
be used to add reverberation and other
special effects to audio portion of show.

49



Police

Special

OME of the most thrilling radio listen-

ing to be found today is in the 30-50 mc.
v.h.f. Public Service Band. You can join
police and fire department emergency
crews at the scene of a crime or disaster,
ride with the driver of a truck carrying
high explosives, or speed through the
- streets with an ambulance driver as he
races against time and death. These vital
emergency broadcasts and the communi-
cations of other services spaced throughout
these frequencies generate high-voltage ex-
citement and a feeling of participation on
the part of the listener that no other band
can match.

Unfortunately, commercially manufac-
tured receivers for this band are very cost-
ly, and are generally priced out of the
reach of most experimenters. However, the
“Police Special”’ offers the constructor a
simple, low-cost means .of hearing these
vital services in action. The entire project
should cost no more than $15 to $20, and
an‘.adequately stocked junk box will bring
the cost down even further.

Superior Performance. Amazing as it
maiy. seem, the two-tube Police Special will
give many a factory-made superhet a run
for its money in the sensitivity, stability,
versatility and frequency-coverage depart-
ments. The high gain of the receiver is
préduced by mating two well-known and
respected -circuits—the cascode r.f. ampli-

fier and the superregenerative detector. -

Together, they develop as much gain as
50

Compact 30-50 mc. tuner

picks up public service bands

the “front-end”. and i.f. strip of many con-
ventional 30-50 mc. superhet receivers.
As a measure of the sensitivity of these
stages, a 1-microvolt signal at the grid of
the r.f. amplifier will produce a 30-db quiet-
ing in the normal “rush” of the superregen-
erator. In order to test its stability, the
model was tuned to the local police com-
munications channel, and left in ‘operation
for 18 hours; at the end of this time, the
total measured frequency drift of the os-
cillating detector was less than 1500 cycles.
These features, coupled with the inher-

"ent automatic volume control and irhpulse

noise-suppression characteri'stiCS, plus the
detector’s versatility in demodulating either
FM or AM signals, make the Police Special

suitable for dependable monitoring work by -

the SWL, experimenter and amateur.

Construction. Over-all construction of
the receiver is straightforward. Some
slight modification of the National vernier
dial is necessary to allow proper mounting
on the front wall of the LMB chassis box.
However, this only amounts- to trimming
14¢” from the bottom of the drive-assembly,
and does not affect the smooth operation
of the dial at all.
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Receiver By GEORGE J. WHALEN, k2BIE

Using the pictorials and photographs as
a guide, lay out the mounting holes for
the Main-Tuning dial, Volume, and Sensi-
tivity controls on the front wall of the
chassis box, and the antenna terminal
strip (TB1), audio output connector (J1),
and headphone jack (J2) on the rear wall.

Next, mount all power supply com-
ponents in the bottom section of the chassis
box. Power transformer T1, filter choke
CH1, and selenium rectifier SR1 are all
mounted at the left rear of the box. Filter
capacitor C12 is located at the right front,
next to the receiver subchassis, Use 1.7
stand-offs and a metal mounting plate so
as to ground the can properly. The power
supply should then be wired as shown.

Length of leads in this section of the
receiver is not critical, but they should be
dressed carefully to prevent r.f. pickup.
B-plus and filament power supply leads are
brought out to a terminal strip near choke

TO TS2-
B+

Leads on the subchassis should run
s short and direct as possible. On
pictorial above, leads are shown slight-
ly longer than necessary for clarity.
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CH1, for easy connection to the subchassis.

Subchassis. The major circuitry of tne
receiver is contained on a 25" x 4" sub-
chassis, cut from thin sheet aluminum. It
is prewired, then. mounted vertically in-




side the box by three small right-angle
brackets. This type of construction was
chosen to give the receiver a “streamlined”
modern appearance, so popular in the de-
sign of hi-fi equipment. Whether it is used
by itself or as a tuner alongside your living-
room hi-fi gear, the unit will not look out
of place.

PARTS LIST

Cl1—3.3-17 uufd. variable capacitor (Hammarlund
HF-15 or E. F. Johnson 15]12)

C2, C3, C4, C9—.005-yfd. disc capacitor

C7, C8—.001-pfd. disc capacitor-

C5~—3.3-uufd. ceramic capacitor

C6—22-pufd. silver mica capacitor

Cl10—.05-pfd., 200-volt paper capacitor

Cl1—.02-pfd., 200-volt paper capacitor

Cl2a/C12b—20/20-pfd., 150-volt dual electrolytic
can capacitor

CH1—8-henry, 40-ma. choke

Il—Panel-mountinq microphone connector
(Amphenol 75-PCIM)

J2—Open-circuit phone jack

L1, L2, L3—See text and coil winding diagram

R1—30-0ohm, Vs-watt resistor

R2—470,000-0ohm; Yo-watt resistor

R3—220-ohm, V,-watt resistor

R4—2-megohm, Vio-watt resistor

R5—50,000-ohm potentiometer (Sensitivity)

R6—500,000-0chm potentiometer (with s.p.s.t.
switch S1) (Volume)

R7-—5600-0hm, Vs-watt resistor

R8—18,000-0hm, l-watt resistor

RFC1, RFC2—R.F. choke (Ohmite 2-50)

RFC3—2.5-mh. choke (National R-50)

S1—S.p.s.t. switch (on R6)

SR1—65-ma. selenjum rectifier

Tl—Power transformer; secondary 120 volts, 20-
ma., 6.3 volts, .6 amp. (Thordarson 26R32 or
Stancor PS-8415)

TBl—Two-screw terminal tie strip

TS1-4—Tie strips (see pictorials)

V1—6BZ7 tube

V2—12AT7 tube

I—7" x 5" x 3" chassis box (LMB 145)

1—Vernjer dial (National MCN)

2—Knobs (National HRS-3)

1—2%" x 434" aluminum plate for subchassis

TO GND.

TAPPED 2
T

~<—8 TURNS #26 Y

% ENAMELED NT.)
70 GRID 7 TURNS #26
OF v2a ENAMELED

TO GRID
OF via
L3

—N([[[(5~—

16 TURNS #26 ENAMELED
WIRE ON OHMITE IMEG, |
WATT RESISTOR. COM I§
NOT CRITICAL AND NEED
NOT BE DUPLICATED
EXACTLY.

The coil forms used for LI and L2
are Cambridge Thermionic 3" ce-
ramic slug-tuned units (Type LS-3).

Sockets for the 6BZ7 (V1) and 12AT7
(V2) tubes are mounted on the same cen-
ter, spaced about 114” apart. The sockets
should be positioned as shown so that short
leads may be used for all connections.

Coils L1 and L2 are wound as shown on
the coil diagram above. Coat the windings
with Duco cement or a good-quality coil
dope, and allow them to dry thoroughly be-
fore mounting. The 1y mounting holes for
the coils are positioned adjacent to the
sockets for V1 and V.

Next, attach C1 to the mounting bracket
sold with it, and mark the position it will
occupy on the subchassis with a grease

TO
AUDIO
AMP

en Jt
riuld. I

RY
56K

o5 ma, +|Ci2a +]Cr2e
I} 20ptd 20p1d.
-
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TO 117 VAC,

pencil or scribing tool. Do not mount C1
until the other wiring has been completed.
To prevent interaction between the r.f.
amplifier and detector, a separate ground
point should be established for each stage.
Ground the center post of each tube socket,
and return all leads to be grounded within
that stage to the center post. This results
in shorter leads, and prevents r.f. “ground-
loops,” which could cause annoying squeals
and heterodynes on the received signal.
When all wiring has been completed,
mount and connect C1. Then slip the sub-
chassis into place within the box and
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To T53-
RFC3

TO TS4-
C9, R3,
R7

Filter Ccpacitor Ci2 is installed
on standcffs using a metal mount-
ing plate. Can ground connection
is made through mounting screws.

mount it by the three right-angle brackets
mentioned previously. Connect the sub-
chassis to the B-plus and filament tie
points, sensitivity and volume controls, out-
put iacks, and antenna terminal strip.

Checkout and Operation. The final
construction step in this (or any other)
project, should be a careful step-by-step
check of the wiring for errors and shorts.
Remember that one solder-blob short could
turn your Police Special into a collection of
junk box spare parts.

1f all wiring checks, plug a pair of high-

(Continued cn page 141)
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The DX-O-GRAPH

An easy-to-use signal strength estimator

By C. F. ROCKEY, WsSCH

F ALL the topics discussed when the

hams get together, few command more
interest than feats of long distance (DX)
contact. As the fisherman extols the length
of the “muskie” landed with light' tackle,
so the radio amateur brags of the “miles-
per-watt” achievement of his station. How-
ever, the serious amateur experimenter
longs for an objective yardstick with which
to measure his success. The “DX-O-
GRAPH"” may provide him with such a
measure.

The serious ham, too, likes to have some
idea of how much a proposed increase in
transmitter power will boost his signal
strength in Europe or in some other dis-
tant spot. The DX-O-GRAPH is a prac-
tical aid for such estimates.

No claim is made that the DX-O-GRAPH
supersedes the professional propagation
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data now available at the higher scientific
level. But when the amateur tries to use
these elegant aids, the usual consequence
is creeping frustration. Although the DX-
O-GRAPH may cause dismay in the elec-
tronic elite, it will give useful answers to
anyone with a small amount of patience.

The results predicted by the DX-O-
GRAPH compare favorably with actual
operating experience. Try it and see. All
you need is a ruler and pencil,

Using the Chart. The DX-O-GRAPH is
based upon the assumption that half-wave
dipoles, or equivalent* antennas, are used
at both ends of the path, and that the
transmitter plate power input and great-

* Antennas with the same order of gain and directivity
as the half-wave dipole, such as ‘ground plane” antennas,
trap verticals, and “long wires” which are less than two
wavelengths long.
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circle distance between transmitter and
receiver are known.

Here's how to use it:

1. Place the left end of a ruler on Scale
No. 1 on the mark corresponding to your
final amplifier plate power input. If your
input is slightly different from one of the
marked values, split the difference as close-
ly as you can.

9. Using the left end of the ruler (placed
as above) as a pivot point, line up the ruler
with the great-circle distance to the point
of interest. This distance is marked off in
thousands of miles on Scale No. 2.

3. Now, note where the ruler crosses the
Intermediate Scale and, with a pencil, mark
this point on the Intermediate Scale. Call
this point of intersection Point P.

4. Next, remove the ruler from this po-
sition, and place its left end on Point P.
Using Point P as a pivot point, place the
ruler so that- it passes through the point
on Scale No. 4 which represents the fre-
quency you are working and the conditions
influencing transmission.

If you are interested in checking up on
a fellow ham'’s boast as to signal strength,
give him the benefit of doubt and use the
Ideal Conditions point (appropriate to the
band used) on this scale. Thus, you can
soon learn the magnitude of his imagina-
tion. The Normal Conditions points repre-
sent the best estimate for those who want
to evaluate signal strength most typical of
the usual “good DX conditions” on the
band. Poor Conditions points represent

_ Success of long-distance ham radio communications is'predicfed by the "DX-O-GRAPH."
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about the worst conditions under which
amateur signals will get through at all,
and are extremely conservative.

" 5. Finally, mark the point where the
ruler intersects Scale No. 3. This point
represents the received signal strength to
be expected under the conditions assumed.

The received signal strength is expressed
in terms of the voltage developed by the in-
cident wave across the terminals of a half-
wave dipo]e, or similar antenna, having an
impedance of 50 ohms. This value is, in
the writer’s opinion, the best compromise
between many common values. Of course,
there will be some loss in the transmission
line between the antenna and the receiver,
but such losses may be neglected in a
proper installation.

For antennas having a higher impedance,
the received voltage will be slightly greater,
but hardly enough to influence the results
practically. When directive “beam” anten-
nas are used on either end, greater signal
voltage may also be observed. The chart
can be considered valid for either vertical
or horizontal antennas.

In addition to the amount of signal volt-
age, an “S-unit” scale is also -provided on
Scale No. 3. This is set up in accordance
with the specifications of a well-known
amateur receiver manufacturer. It is pur-
posely conservative, but represents the
writer’s sincere opinion on this matter.

Typical Example. Consider an amateur
radiotelegraph transmitter operating in the

Assumptions Made in Preparing
the DX-O-GRAPH

1. The radio wave suffers no absorption except
when passing through the jonosphere.

2.- Antennas employed are omnidirectional, at
least in the horizontal plane, and have the trans-
ggisslion and reception gains of the half-wave

ipole.

3. Polarization effects do not enter into the
calculations.

4. Terminal impedance of the receiving antenna
is 50 ohms and is purely resistive, (Actual an-
tennas commonly used have impedances of from
about. 30 to 300 ohms and are made resistive by
their resonant condition.) 1t is assumed to be con.

. nected to a 50-ohm resistive load.

5. The ratio of the power actually radiated by
the antenna divided by the d.c. plate power input
to the stage feeding the antenna is assumed equal
to 0.33, a value justified by the author’s experience,

6. Power intercepted by a half-wave receiving
dipole is inversely proportional to the square of
the frequency. Of the power intercepted, half is
re-radiated and half is available to a matched
receiver or transmission line.

7. Lonosphere losses are as follows : ideal condi-
tions, 0 db; average conditions for good commu-
nication, 10 db; poor conditions, ‘20 db, These
are.again based upon the author’s observations.

8. Both transmitting and receiving antennas are
““in the clear’” and favorably situated for effective
transmission and reception over the desired path,
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21-me. “15-meter” band and tuning 50
watts input. Let us assume that we are
interested in the signal strength to be ex-
pected in Europe, which is about 6000 miles
from an amateur located in the midwest.

We draw a line from the 50-watt point
on Scale No. 1 to the 6000-mile point on
Scale No. 2 and extend it to the Intermedi-
ate Scale, intersecting it at Point P. Moving
our ruler now to bridge Point P with the
point on Scale No. 4 which represents oper-
ation under normal conditions on the 21-me.
band, we find that the signal strength to be
expected across a receiving dipole in Europe
will be about four microvolts.

This corresponds to a signal strength re-
port of S4 to S5; and experience on the
21-mc. band near Chicago confirms this
“forecast.” The DX-O-GRAPH also tells
us that signal strength reports of S6 to S7
may be expected under ideal conditions.

Incidentally, in compiling this chart, we
assumed that only about 33% of the trans-
mitter’s power input appears as actual
radiation. This figure is conservative and
it is to be expected that a truly effective
station will do better. It is, however, a
realistic estimate of the efficiency of the
typical amateur station.

Distances and Watts. Some interesting
conclusions may be drawn from the study
of this chart. One which should give heart
to the younger, economically limited fel-
lows is that high power is not essential to
long-distance amateur communication.

A one-watt transmitter is readily audi-’
ble, under good conditions, at a distance of
12,000 miles. Of course, the signal will be
weak, but it will be there, and a skillful
operator can receive it. On the other hand,
with a thousand watts (all the U. S. law
allows), you will receive about an S6 re-
port at the same distance when simple an-
tennas are used. Beam antennas will boost
the signal strength, of course.

The DX-O-GRAPH will not be reliable
for distances less than one thousand miles,
or for frequency bands other than 14, 21,
or 28 me. And don't forget that no predic-
tion system can account for noise at the
receiving station, for interference, or for
the attitude of the receiving operator.

If you get consistently better signal re-
ports than this chart would indicate you
should, don’t blame the writer for being
inaccurate; rather, slap yourself on the
back. Your station is just more effective
than average, you lucky guy! -0~
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INSIDE

POWER AMPLIFIER

lN PREVIOUS ARTICLES in this series
we have discussed the functions per-
formed by a hi-fi preamplifier. But when
the preamp’s job is done, what have we?
Only a puny little signal that is rarely
more than two volts, and more commonly
in the neighborhood of one volt, and—most
important of all—with no power behind it.
If you feed this voltage to a speaker sys-
tem, nothing will happen-—no sound, no
nothing. Clearly, we need another link in
our hi-fi chain, a power amplifier.

The purpose of the power amplifier is to
take the weak signal from the preamp and
amplify it until it is powerful enough to
drive a loudspeaker system to the loudness
level of a symphony orchestra. And it must
do this without changing the signal. The
first part of this task is not too tough; it is
the second part that enables audio engi-
neers to make a comfortable living.

Disappearing Watts. The sound level
of a symphony orchestra can be reproduced
in the average living room with a power
of about 0.5 acoustic watt. Unfortunately,
however, loudspeakers are inefficient de-
vices. It may take anywhere from 5 to 50
watts of audio power to drive some speak-
ers to 0.5 acoustic watt, and as much as
100 audio watts to drive other speakers to

July, 1959

Part 1

By JOSEPH MARSHALL

the level liked by some audio fans. At one
time, 10-watt amplifiers were thought to be
the “ultimate” in power, but with the in-
troduction of several speakers with un-
usually low efliciencies, amplifiers of higher
power have become guite popular.

Although the maximum output of an
amplifier is usually rated at a frequency
of 400 or 1000 cps, a hi-fi amplifier may
have to deal with signals from 20 to 20,000
cps. Therefore, it should be able to deliver
full output over the entire audio range.
But it is a lot harder to deliver full output
at 20 and 20,000 cps than it is at 400 or 1000
cycles. To get a flat response over the full
range at 10 watts, we may need an ampli-
fier rated at 15 or more watts.

Figure 1 shows the response curves of a
typical low-priced amplifier at various
power levels. Curve 4 is the response at a
level of 1 watt, Curve B at 10 watts; and
Curve C at the rated output of 15 watts.
Note that the amplifier delivers 15 watts
between about 60 and 10,000 cps, but it
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A (I WATT)
i 8 (10 WATTS) ==
C (15 WATTS) WS
\ =
4 = N
20 100 1KC. 10KC.

FREQUENCY, C.PS.

Fig. 1. Frequency response curves of typical low-
priced amplifier show that response at high and low
frequencies suffers at high power output levels.

delivers less than 15 watts at 20 and 20,000
cps. Therefore, although this amplifier can
be honestly rated by the manufacturer as
a 15-watt job (at 1000 cps), it does not
function as a 15-watt amplifier at the ex-
tremes of the audio range.

Negative Feedback. Although the max-
imum output of hi-fi amplifiers is usually
rated at the point where the distortion
reaches 2%, it is generally agreed that
amplifier distortion should not exceed 0.5%
at any point in the audio range. Negative
feedback is the major distortion-reduction
tool of the audio designer.

The principle of negative feedback is

shown in Fig. 2. In Fig. 2(A) we have the
original signal, pure and undistorted; but
when it comes out of the amplifier as
shown in Fig. 2(B), it has a peak or “pip”
on it.

Now suppose we take a portion of the
output signal and apply it to the input tube
of the amplifier in parallel! with the input
signal, but exactly out of phase with it. See
Fig. 2(C). Because the signal we feed back
is in reverse phase, it will subtract from
the input signal and reduce its amplitude.
Clearly, it will reduce the amplitude more
at the point where the peak in the feedback
signal appears, and, in fact, will put a dip
at the exact point where the amplifier puts
a peak. The resultant signal at the grid of
the input tube is shown in Fig. 2(D). When
this signal goes through the amplifier, the
peaking effect of the amplifier fills in the
dip we have created, and the resulting out-
put, shown in Fig. 2(E), although of lower
amplitude than that of Fig. 2(B), is almost
as pure as the input signal.

Thus, by “predistorting” the signal at
the input, feedback compensates for the

7N

[\ [ \

\V \_/

\/

A 8

Fig. 2. Negative feedback reduces distortion. In
(A} original signal is undistorted, but after pass-
ing through amplifier, it appears as (B}, with a
"'pip" on top. Portion of output is fed back to input
of amplifier out of phase with original signal (C),
and resultant input signal is shown in (D). "Pre-
distorting” the input signal allows resultant output
(E} to follow original input signal accurately. Typ-
ical feedback circuit is shown below; feedback path
is from plate of second tube to cathode of first tube.

i i
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distortion of the amplifier. Although it's
never possible to eliminate distortion en-
tirely, if we use enough feedback we can
come very close to it. For example, we can
take an amplifier that delivers 15 watts
with 2.5% distortion and, by adding 20 db
of feedback, we can theoretically reduce
the distortion to 0.25%.

Design Considerations. Negative feed-
back is not miraculous. Like anything else,
it has its limitations. The problem can be
visualized by referring to Fig. 3.

At Curve A we have the response of an
amplifier without feedback. Note the
slopes at the two ends of the curve. One
of the hard facts of hi-fi life is that where
there is a slope there is also a phase shift.
As we apply feedback to the ranges repre-

POPULAR ELECTRONICS




sented by the two slopes, the phase of the
feedback is no longer exactly 180° out of
phase, but is either slightly greater or less
than 180°.

If we go far enough, or if the slope is
steep enough, we come to a point where the
feedback signal, rather than being out of
phase, is actually in phase. When in-phase
signals are fed back, we get a pair of peaks
at the opposite ends of the audio spectrum,
as indicated in Curve B. When such peaks
are present, the amplifier is usually un-
stable and may be thrown into momentary

y. ™.
/ AN

B N

20 100 IKC.
FREQUENCY, C.PS.

10KC. 100KC.

Fig. 3. Curve A above shows response curve
of amplifier with no negative feedback. If
feedback is used in an amplifier which has an
inadequate frequency response, amplifier may
become unstable, as indicated by Curve B.

or continuous oscillation at the frequencies
where the peaks occur. We can avoid this
by controlling the amount of feedback used
in the circuit.

Obviously, the flatter the response of the
amplifier before feedback is applied, the
more stable the amplifier will be when we
apply feedback. Therefore, the audio de-
signer starts by designing the best possible
circuit without feedback. In fact, almost
any genuine hi-fi amplifier is flat at least
over the audio range even without the
feedback loop.

Now we undertake the problem of keep-
ing the amplifier’s response flat over a wide
bandwidth. At the low end, a sloping re-
sponse is the result of time constants in the
circuit produced principally by the cou-
pling capacitors between stages. The fewer
the coupling capacitors, the fewer the time
constants, and the less the slope. There are
two ways to reduce the number of coupling
capacitors: (1) by reducing the number of
stages that have to be coupled; and (2) by
direct coupling (no capacitors) between
stages. Almost all modern power amplifiers
employ a combination of these two
methods.
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E6ANB

— TO 168 TAP,
& OUTPUT TRANSFORMER

Fig. 4. Dyna "Mark 111" power amplifier fea-
tures a pentode voltage amplifier direct-
coupled to a tricde split-load inverter. Both
functions are handled by one tube, a 6ANS.

7O,
QUTPUT TRANSFORMER

Fig. 5. Mullard circuit as employed in the
Eico HF-60 uses a pentode voltage amplifier
direct-coupled to a cathode-coupled inverter.

Excluding the output stage, the power
amplifier usually has at least two stages:
a phase inverter to convert the single-
ended audio signal to push-pull (to feed
the push-pull cutput stage); and a voltage
amplifier stage. Most modern amplifiers
employ a voltage amplifier directly coupled
to the inverter (or vice versa) which is
capacitor-coupled to the output stage.
Thus, we have only one time constant to
affect low frequency performance.

Two major causes of a sloping high end
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Fig. 6. Grommes 250K utilizes
a 12AU7 as cascode voltage
amplifier followed by a 12BH7
cathode-coupled phase inverter.

Fig. 7. Acro "Ultra-Linear {]"
has a cathode-coupled inverter
direct-coupled to push-pull
triodes. This feature results in
an “all push-pull" amplifier.

response in the front end of the power am-
plifier are: (1) the grid-to-plate capaci-
tance of the tubes which acts as a bypass
around the tube at high frequencies; and
(2) capacitance from tube elements and
wiring to ground. Obviously, the fewer the
stages, the fewer the bypass points; hence,
reducing the number of stages to a mini-
mum helps the high end as well as the
bottom end.

Problems of tube capacitances are mini-
mized by using special miniature tubes
designed for less capacitance than larger
tubes and by using pentodes rather than
triodes. Pentodes have very low capacitance
and can provide response well above the
audio range. As a result, a high proportion
of modern amplifiers employ pentodes as
voltage amplifiers.

Phase Inverters. Almost all commer-
cial amplifiers today use either the split-
load or the cathode-coupled ,inverter.

In the split-load inverter, the load is di-

&0

vided evenly between plate and cathode.
The output at the cathode is always 180°
opposite in phase and equal to that at the
plate; therefore, we have the necessary
push-pull signal needed to drive a push-pull
stage. This inverter is simple and inexpen-
sive, it has low distortion, and with care-
fully matched plate and cathode resistors,
it is capable of well-balanced output. The
split-load inverter, however, provides no
signal gain.

In the cathode-coupled inverter, a high-
mu twin-triode is usually employed. The
signal is fed to one triode which operates
as a regular amphifier with a large cathode
resistor. The other tube operates as a

TO FEEDBACK WINDING
ON OUTPUT TRANSFORMER

grounded-grid amplifier, obtaining its in-
put from the cathode of the first tube. Out-
puts from the plates of the two triodes are
180° out of phase, and thus, again, we have
the needed push-pull signal to drive the out-
put stage. This inverter can be designed
for considerable gain.

Typical Circuits. A very successful cir-
cuit first used in the Dyna amplifiers is
diagrammed in Fig. 4. Here we have a
pentode as the input tube/voltage ampli-
fier direct-coupled to a triode split-load
inverter. Both the triode and the pentode
are part of a single 6ANS8 tube. The band-
width of this circuit is very wide and has
very small losses at both low and high fre-
quencies. Given a good output transformer,
it is no trick to obtain 20 or 30 db feedback
with it. This circuit supplies the 30-55
volts of signal to drive the larger output
tubes, such as the EL34, KT88, 6550, etc.

In lower powered amplifiers, a triode is

(Continued on page 140)
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Build a Field Stren h Meter

for the Citizens Radic

SOLOERED
70 SIDE
OF CAN

L

JI!

OU can squeeze the last drop of power

from your transmitter and antenna sys-
tem with the help of this Citizens Band
Class C and D field strength meter. By
“peaking-up” the transmitter adjustments
for the highest field strength meter reading,
you can be sure that your Citizens Band
station is working at top efficiency. The
antenna length of the transceiver, which is
usually critical, can be ‘‘trimmed” for the
strongest signal.

The author’s model was constructed in a
discarded peanut can, but any suitable
metal cabinet will serve. .You can cut holes
in the metal with a sharp jack knife, or drill
them in the normal manner.

Construction. The meter (M1), sensi-
tivity control (C1), and the antenna jack

July, 1959

Service

————— By DONALD L. STONER, W&TNS

(J1) are mounted on top on the “front
panel” and are positioned to avoid ridges in
the can. The relative positions of these
components are not critical.

Coil L1 is formed by counting off 20 turns
and cutting off the remainder of the coil,
making sure to leave about 1” of lead on
each end. Prepare the coil for tapping by
counting up 7% turns from one end. De-
press the turns on each side of the tap to
prevent shorting the turns. Tin the tap
point for connection later.

Ground one terminal of C! to the can.
Connect one end of L1 (closest to the tap)
to the ungrounded terminal of C1. The
other end of L1 (furthest from the tap) is
connected to J1. Connect the unbanded cnd
of diode CD1 to the ungrounded terminal of

6l



PARTS LIST
CI1—15-130 pufd. compression
padder capacitor
C2—.005-utd. ceramic disc ca-
pacitor
CDI1—1N60 crystal diode
J1—Pin jack
L1-—20 turns of #26 wire, S4"-
Ji diameter, tapped at 7V4 turns,
cut from 2" lenqth (Air Dux
#532, available from Illumi-
tronic Engineering, Sunnyvale,
Calif.)
M1—0-100 uamp., 1V
LI movement (see text)
1—36" length of stiff piano wire
1—Pin tip
I—Tin can or cabiret

36"

meter

C1. Connect the banded end of CD1 to the

plus terminal of M1. Then connect the
005-pfd. capacitor (C2) across the meter
terminals, and wire the remainder of the
connections.

HOW IT WORKS

The unit consists of a “loaded” whip antenna
tuned to 27 mc. which feeds coil L1 and capacitor-C1,
tuned to the same frequency. R.f. energy from your
Citizens Band transmitter appears across the tuned
circuit and is rectified by crystal diode CDI1. The
rectified signal is filtered and used to actuate meter
M1,

Note that when the instrument is hand-held. body
capacity is added to the antenna system. To obtain
accurate measurement, calibration and adjustment
must always be made in the same way. i e., if you
operate the instrument hand-held at one time, it must
be hand-held the next time. Or if it is calibrated
on an insulated workbench, it should be operated on
the bench.

The antenna consists of a 36" length of
stiff piano wire (available at model shops)
soldered to an earphone tip plug to fit J1.

Sensitivity., The sensitivity control
will allow you to obtain a meter reading
up close. By proper adjustment, you can
obtain a meter indication as much as 100
feet away from the transceiver. If this
sensitivity is not required, use a less sensi-
tive (and expensive) meter than the 0-100
#amp. unit specified. A 0-1 ma. meter will
reduce the range to about 10 feet. Any odd-
value meter movement can be employed
whose sensitivity is within ranges specified
as scale markings are not used. Tune for
maximum swing of the meter needle. —350~

Inexpensive Lock Switch

IT IS often necessary to add a lock

switch to an electrical device to pre-
vent its unauthorized use, but sometimes
it is difficult to obtain such a switch. An
inexpensive substitute can be made from a
discarded five-pin tumbler lock of the type
used on doors. These locks are of a much
better quality than those in most com-

62

mercial lock switches and have the added
advantage that as many keys as desired can
be made by the local locksmith.

The switch itself may be almost any type
of rotary switch, single or multiple posi-
tion, snap action or spring return. Be cer-
tain that its capacity is large enough to
carry the current being controlled.

Cut a slot in the shaft of the switch large
enough to fit the small metal bar that pro-
trudes from the rear of the lock. The lock
should be mounted in such a manner as to
make it difficult to get at the back and
place a jumper across the switch. Cut a
hole for the lock with a chassis punch, fly-
cutter or brace and bit depending on the
material. Mount the switch on a small
metal bracket and position it so its shaft
lines up with the metal bar.

—D. Derek Verner
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By
HOWARD SHEPERD

OUSED in a building nestled on
a hill in East Los Angeles is
the Radio Amateur Civil Emer-
gency Service net control station
at the Command and Information
Center of Los Angeles County. The
R.A.C.E.S. station has an air of
quiet efficiency with row after row
of transmitters and receivers. An
adjacent room houses the Los An-
geles County Sheriff’s Department
main transmitter and microwave HAM M l N G
control circuits.

Visitors to the station are usu- ° =
ally impressed by the orderly and l n B RAI LLE
complete setup. However, the man
whose name appears most often on
its logs has never seen it. Twenty-
nine-year-old Jerry Kunz, with ham license W6BVG, has been blind since birth.

Upon graduation from a technical high school in Los Angeles, Jerry enrolled in a
radio amateur’s class at the Braille Institute. Extensive study and hard work
resulted in Jerry’s obtaining the General radio operator’s license that now hangs
over one of the many transmitters which he operates.

Under the direction of Peter J. Pitchess, Sheriff of Los Angeles County, R.A.CE.S.
coordinates relays and originates broadcast information on a state-wide basis, as
well as augmenting police and fire communications when needed. Among the hun-
dreds of volunteers, Jerry Kunz is the only permanent operator.

‘Most visitors are astonished to see Jerry in action. As a message begins to come
in, one hears the unmistakable clacking of Jerry's Braille typewriter, a gift donated
by his friends. About the only interruption in Jerry’s typing is his occasional pause
to adjust the controls for better reception. He spends eight to ten hours a day, five
days a week, at his desk, sending and receiving messages, taking them down in
Braille, and then transcribing them on a regulation typewriter so his operations are
not a mystery to the other persannel.

For all the service that Jerry performs, not only in a Civil Defense capacity, but
for the Sheriff’s Department as well, there is no compensation. This is because the
position he holds is strictly on a voluntary basis. Jerry lives with his parents in
Montebello, and they see that he gets to and from work. His subsistence is aug-
mented by gifts from a few interested citizens.

“There are undoubtedly many other ‘Jerrys’ in ham radio,” says Sheriff Pitchess,
“but we are proud to have W6BVG with us at KG6CPT.” 30—
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Without stopping to rest, Joe went

to work on this network of one-ohm
resistors, and came up with the wrong
answer. Can you do better?

] Here is a tricky network consisting of

one-ohm resistors with the ladder con-
tinuing out to infinity. Joe Homm com-
puted the network's resistance at points

A and B in five minutes. Can you? —John Sankey

—Wi illiam Plummer -

Electronic

(Answers on page 146)

|

-

HT va
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3 Sam Aveapenny did not want to buy
an isolation transformer, so he de-
cided to hook up two filament transform-
ers as shown above. He planned 1o use
the transformers with a 200-watt laad so
he employed the formula: P = [E. Figur-
ing that the voltage was about 120 volts,
he arrived at: 120x = 200, x = [.66.
Since the transformers were rated at 2
amperes each, he went ahead with the
job. To his surprise, the transformers

burned out. Why?
—Stephen Lewis

uu-.--u----n---u---------n--n------------u--u-

4 Ted Ingot was locked in a magnetical-
ly shielded room with two small bars,
A and B. One bar, he was told, was a
magnet, the other made of soft iron. Us-
ing only the two bars, Ted had to find
out which one was the magnet. Ted had
no problem. Would you?

—Jim Banzhaf
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Builds a

6-Meter Transmitter

Easy-to-wire LW Electronic Laboratory kit
provides 50 watts input fo final stage

July, 1952

HE RADIO WORLD above 50 megacycles is coming alive with

ham talk on the six-meter band. For years many radio ama-
teurs shied away from six-meter broadcasting because they be-
lieved that only line-of-sight transmission”was possible. Old
timers would drop the simple equation “d (in miles) =
133VHh (feet)” into a discussion and state:

“If you get your antenna 100 feet (k) in the air looking over
a flat terrain, the maximum distance (d) on the ground will be
13.3 miles. Heck, I could holler that far! Why should I build a
six-meter rig?”

But these old-timers were in for some surprises. A few adven-
turers started working on six meters, and soon 700- to 1300-mile
DX reports were pouring in. They were a bit slow at the start,
but gradually grew to near avalanche proportions as more rigs
went on the air.

To help hams get on the six-meter bandwagon, the LW Elec-
tronic Laboratory, Route 2, Jackson, Mich., offers a 50-watt 6-
meter transmitter kit, Model LW-51. The chassis comes with all
major components premounted, which cuts down assembly time
to about four hours. Chassis lacing cord is provided for under-
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CRYSTAL
9334-8000 KC.
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POLY WIRE.

Amplifier

COAXIAL
ovTRUT

6UBA
Speech

Amplifier

6C25;s
Modulators

CARBON MIC
2 Chi Plug

AYS T, ™
3 Ckl Plug
.—ﬁﬁ'! 9

sheeve  ting Tip

Filaments operated at 6.3 volts.

chassis cable lacing, resulting in an ex-
ceptionally neat layout.

Features. One half section of a 6USA
is used as a crystal oscillator with a tuned-
frequency LC tripler circuit. The amplified
tripler frequency output is supplied by the
second half of the 6U8SA, which is a fre-
quency doubler. An LC circuit in the plate
coupling is tuned to the fifth harmonic of
the crystal fundamental. The doubler's

output is coupled to the 6146 final r.f. am-
plifier stage, and the output of the 6146 is
inductively coupled to the antenna coaxial
output jack via a tuned-coupling circuit.

Using a 6883 in place of

the 6146, and with a little rewiring, 12-volt operation is possible. e

Either a crystal or carbon mike can be
fed to the 6USA speech amplifier, whose
output drives two 6CZ5 modulators coupled
to the plate circuit of the 6146.

An external power supply is required for
the 450-volt plate voltage and 300-volt
regulated screen voltage needed. Lower
voltages could be used if desired. A 6.3-volt
transformer rated at 3.5 amperes will take
care of the filament requirements.

Comment. After completing the assem-
bly, a careful half hour was spent aligning
the transmitter. Results were good with
local hams. So far, the best DX is 300
miles and we're optimistic.

The LW-51's small size
and rated input make it just
right for mobile installation.
Why not get into the six-
meter swim? The air waves

are fine. 50—

Well placed components and
. laced cables result in a neat
underchassis layout. Check wiring
for accuracy before lacing cables.
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Electronics

Afloat

Topics for this special marine section be- UR modern electronic age is taking to the
ing discussed by Wm. McKeown, Editor of water. Today’s boatman can multiply the

POPULAR BOATING, and Oliver Read,
Editor of POPULAR ELECTRONICS.
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pleasures of his sport with new products now
available. Safety, comfort, and ease of opera-
tion are benefits electronic accessories can
bring.

Every boat is suitable—no craft is now too small. The 6- and 12-volt auto-
motive batteries used to start outboard motors can power a radiotelephone
and depth sounder as well. Newest large outboards now include generators to’
keep your battery at full power. The boating family that ties up at dockside
berths serviced with electric lines may use heavy-duty cooking and refrigera-
tion conveniences, while offshore a converter can change battery current to
voltage needed for even a TV set and similar luxuries.

Safety, however, should come first for the boatman, and it is here that
electronics is now making a major contribution. The best method of handling
trouble at sea is to avoid it, and the skipper who can always determine exactly
where he is may then plot his course to avoid shoals and rocks under the
water, strong currents on the surface, and storm squalls which are predicted
overhead. The portable radio that gives weather reports, the refined model
that can pick up long-wave aircraft forecast data every half hour, and the
short-wave set that monitors reports from the Coast Guard and other boatmen
—each of these adds to security afloat. The radio direction finder can be used
to determine position, plof a course, or “home” on shore stations. Your
depth finder will not only indicate sufficient water under your keel but, when
used with a government chart, will show you where you are during times of
bad visibility. And should you still get into trouble, your radiotelephone is
invaluable for calling for help.

Electronics also makes the operation of your boat much easier today. The
outboard boatman may now move about his boat, steering it with a remote
control, while the inboard cruiser skipper can install an automatic pilot to
hold a predetermined course as well. Even small radar sets designed specifi-
cally for the yachtsman are now available.

And since pleasure boating is for fun, comfort is important for the family
afloat. In addition to the peace of mind which electronic aids to navigation
can bring, they also offer radio entertainment, predictions of where the best
weather will be, power megaphones to communicate with friends, and even
indications as to when fishing will be best—by helping the boatman to locate
his favorite fishing hole and then detect whether or not fish are present.

To provide a better understanding of marine electronic devices, and to
show how they work, the Editors of PopuLAR ELECTRONICS and POPULAR BOAT-
ING have selected the following feature articles which we hope will serve to
educate the layman and to widen the knowledge of the experienced boatman.
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ARINE radiotelephone service for small

craft was started years ago to provide
boat owners with a method of communica-
tion other than hand waving, horn signals,
flags or lights. Now, radiotelephones are
used by thousands of boating enthusiasts
everywhere.

All outboard motor manufacturers offer
versions of their larger engines with start-
er batteries and generators, and this makes
it possible to use a variety of 12-volt op-
erated “extras.”” Two-way radio is one of
them.

Coast Guard Contact. Safety is the most
important reason for putting a two-way
radio on your boat, regardless of size. After
all, small boats are more easily affected by
foul weather than larger boats.

A radio-e