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BRAND-NEW 2nd EDITION — Bigger,
More Useful than Ever! Famous ONE-
SOURCE reference book expanded to
1,400 pages — covers major new fields;
presents latest ideas, discoveries in 17
basic areas! New multi-lingual indexes.

OW completely revised and expanded,
The International Dictionary of
Physics and Electronics is the only book
available that defines and explains every
important term in 16 basic and many
new fields of modern physics and
electronics.

More than 15,000 laws, relationships,
equations, basic principles, instruments,
and techniques are described in over half
a million words. It takes the place of a
whole library of reference books on: Elec-
tronics * Meteorology * Mechanics ¢ Gases
e Liquids * Solids * Acoustics * Optics ¢
Units and Dimensions ¢ General Princi-
ples » Heat and Thermodynamics * Atomic
and Nuclear Physics * Mathematical
Physics * Quantum Mechanics ¢ Elec-
tricity ¢ Relativity.

Coverage of all of these fields has been
brought completely up-to-date. In addi-
tion, there is NEW MATERIAL on new
developments in thermonuclear research
and magnetohydrodynamics . . . space
physies . . . astrophysics. IRE definitions
in networks, computers, etc. New review
of physies: great developments from
Newton to non-conservation of parity and
strange particles.

Arranged to Give You
Any Information in Seconds

No more hunting from book to book — no
more guesswork, wasted time or effort. Here’s
everything you need in one 1,400-page easy-to-
use reference volume. Articles are arranged
progressively — begin with concise definition
and add details in later paragraphs. Unique
cross-reference system lets you find any fact
fast: bold-face “word signals” refer you to re-
lated articles. And newly-added 4-language
index — Russian, German, French, Spanish —
lists all terms with English equivalents.

Special Money-Saving Offer

This authoritative book is a monumental
publishing achievement — 1,400 pages, 15,000
terms; bound and manufactured for a lifetime
of use. After May 30 it will be priced at $27.85.
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Until that time, however, the publishers are
making a direct-to-reader offer of only $24.75
{payable in installments) a saving of $3.10.
To take advantage of this $3.10 saving you
need send no money now — only certificate
below. Book will be sent to you for FREE 10-
DAY EXAMINATION.

Use this enormous Dictionary to recheck
work, clarify data, catch up with new ideas,
developments. See how it can repay its cost
many times over in just ene avoided error. If
not convinced that it will be one of your most
valuable books return it and pay nothing.
(Cost of book is tax deductible if used in
your work.) Mail no-risk certificate now to:
D. Van Nostrand Company, inc., Dept. 183, 120
Alexander St., Princeton, N.J. (Estab. 1848.)

D. Van Nostrand Company, Inc.
Dept. 183, 120 Alexander St.,
Princeton, N.J.

Please send me the brand-new
2nd Edition of The International
Dictionary of Physics end Elec-
tronics. If not delighted, TI'll re-

SECOND EDITID

Acclaimed by Major Journals
In Every Field of Science

“Unique. Useful. Presents a wide
variety of terms.”
~—SCIENTIFIC AMERICAN

“Remarkably complete. Highly use-
ful. Provides definite and concise
answers to a myriad of questions.”
—PHYSICS TODAY
““Will undoubtedly make a well-
deserved place for itself.” —SCIENCE
“There has been a real need for
such a work.” —ELECTRONICS
‘“Recommended for all that do any
reference work in physies.”
—LIBRARY JOURNAL
“Unique in its field and exception-
ally clear in its typography. It
should prove a most useful refer-
ence.” —NUCLEONICS
“The best book of definitions avail-
able on the market today. Highly
recommended.”” —TELE-TECH
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$9.75 plus small shipping cost
then and $56 a month for 3 months.

Check Here and SAVE! Enclose full payment
($24.75) with this certificate and all shipping costs
will be prepald. Money-back guasantee. (In Canada:
25 Hollinger Rd., Toronto 16. Price slightly higher.)
Foreign and A.P.O.—please enclose $24.75 with certificate.
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Aligning amplifiers with

a 50-mc passband is not
simple. All the equipment
on this section of a Jerrold

test bench is really useful.

Color original by

Jerrold Electronics

el = .
Radio-Electronics is indexed in
Applied Science & Technology Index
(Formerly Industrial Arts Index)

editorial
33 Anti-Plane-Collision Radar—Hugo Gernsback
radio
34 Home-Made Tunnel-Diode CW Transmitter—
Lester A. Earnshaw, ZLIAAX *
54 Consolan, What ls 1+?7—E/bert Robberson
electronics “':
36 Inside the Electronic Photoflash—C. L. Henry
49 Communication by Light Wave
58 Heat to Electricity—E. Aisberg
80 Watch Demagnetizer
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42 Vhf Translator TV for Your Town—Philip Freen
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50 Aligning Wide-Band Vhf Amplifiers (Cover Feature)—Jack Beever
53 Translator Authorization Fact Sheet
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Conducted by Jack Darr
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46 Custom Hi-Fi Preamp Design—Mannie Horowitz
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START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. "“All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Rodio as a MASTER TECHNICIAN. One Master
Course at On= Low Tuition trains you for unlimited opportuni-
ties in All Pnases: Servicing, Communications, Preparation
F.C.C. License, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

ABOVE AVERAGE INGOME |

A more rewarding job ... a secure

future . .. a richer, fuller life can YOII - WOI"( on

be yours! As cn N.T.S. MASTER = acfual iob
TECHNICIAN you car go straight to .

the top in industry ... or in your Pl'0|ec|'$

own profitable business.

19 BIG KITS

YOURS TO KEEP

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

« TV-Radio Sales, Service and Repair

« Profitable Business of Your Own

- Communications Technician— F.C.C. License
« Hi-Fi, Stereo & Sound Recording Specialist

« TV-Radio Broadeasting Operator

« Technician in Cemputers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
« Expert Trouble Shooter

« All-Phase Master Technician

Free book
gives you all the facts

WORLD-WIDE TRAINING SINCE 1905
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N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,

Lower Cost.. and it is your key
to the most fascinating, opportu-
nity-filled industry today!

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

You get lessons, manuals, job proj-
ects, unlimited corsultation, gradu-
ate advisory service.

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,

tional cost. You also get a Profes.
sional Multitester for your practical,
job projects.

EARN AS YOU LEARN...

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

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

time joh while you learn.
WRITE FOR SPECIAL RESIDENT SCHODL
CATALOG AND INFORMATION

ogency for private
home study schools.

TO INVESTIGATE.

( NATIONAL M8 SCHOOLS ("

NORLD-WIDE TRAINING SINCE 1905
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"ow National Technical Schools, Dept. RG-31
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|FREE BOOK,
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for Home Study
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l City. Zone___ State
' 7] Check here if interested ONLY in Resident Training at Los Angeles.
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A new system of photographing
and transmitting color TV signals
worked out by Prof. William T.
Hughes of Iowa State University
offers many advantages of simplicity
and low cost, according to its de-
veloper. A two-camera pickup, with
one camera picking up the luminance
signal and the other an alternately
blue and red signal, as controlled by
a color wheel, replaces the conven-
tional three-camera setup. A delay
line in parallel with the red-blue line
supplies an extra delayed-chroma
signal, and both chroma and lumi-
nance are fed to an NTSC encoder
which puts out an NTSC signal.

The signal, it is claimed, can be
sent over wire or microwave cireuits
of lower quality than would be nec-
essary for conventional color trans-
mission, can be monitored en route
with simple equipment, and can be
recorded on a black-and-white video
recorder. Present TV stations can
modify their equipment to use the
Iowa State system at a much lower
cost than would be necessary to in-
stall conventional color TV equip-
ment.

Ultraviolet Now Used
For Communications

An experimental system designed
for long-distance communication in
free space has been demonstrated by
Westinghouse. Signals picked up by
a standard TV camera are used to
modulate the beam of a 5ZP16
cathode-ray tube, which radiates 1
watt of ultraviolet from a .011-inch
spot. This is focused into a .033°

——

conical beam by an optical reflector.
This beam is intense enough, says
Dr. Paul Pan of Westinghouse, to
permit communication over a 10-ke
band at distances up to about 15-
000,000 miles. For shorter ranges,
such as the distance to the moon,
video bandwidths could be trans-
mitted.

The receiver is a phototube—an
ultraviolet-sensitive photomultiplier.
The output image is displayed on the
screen of a regular TV receiver, as
shown in the photo.

Electricity Replaces Ether

An abdominal operation per-
formed on a woman patient at the
Medical Center of the University of
Michigan depended on electricity as
the anesthetic. A 700-cycle signal
from a signal generator was fed
through an amplifier to 1-inch diam-
eter electrodes connected to the pa-
tient’s temples. In less than a minute
after the unit was turned on, the
patient was unconscious. The patient
remained asleep as long as current
was fed to the electrodes. After the
operation, the current was turned
off and the patient regained con-
sciousness in less than 60 seconds.
The patient said she felt no dis-
comfort or nausea upon awakening.
The entire system costs about $150.

This anesthetic system is highly
desirable, since it works directly on
the nervous system and does not
seem to affect blood cireculation or
any body organs.

The use of the electrical anesthesia
was developed after 4 years of re-
search by the university’s Medical
Center under an Army grant. The
Army was interested because quick
recovery from anesthesia is advan-
tageous when operating under com-
bat conditions.

New Computers
Speak English

Announcements by three companies
in the computer field indicate that
computers may be programmed with
plain English instead of coded com-
mands in the language of binary
numbers., IBM first described a new
computer called Suitcase, which rec-
ognizes the digits from 1 to 9, spoken
by a person who has been given an
hour’s training in enunciation.

More recently RCA and Remington
Rand reported on an experiment in
exchanging computer programs
using plain English between data
processing systems of different manu-
facturers. Using conventionalized
English, called Common Business

WWW.americanradiohistorv.com

P

Oriented Language (COBOL) two
problems were programmed and
first fed to the equipment of the
manufacturer who prepared the pro-
gram. Then, with minor changes,
they were fed into the other manu-
facturer’s equipment. The machines
worked equally well and gave the
same answers in both cases.

When using COBOL, the machine
is programmed to understand nouns
used in the business in which it
works, such as “payroll file” or
“employee number.” It also knows
some 20 verbs, including the arith-
metic commands “add, divide,” etc.,
and such words as “read, display,”’
or “stop.”” A computer order in
COBOL, for instance, might he writ-
ten “SUBTRACT DEDUCTIONS
FROM GROSS GIVING NET.” The
same command in the older numer-
ical code would be, for the RCA 501,
72-010237--00-600000. The UNIVAC
II translation would be B00549
S00623 C00942.

Low-Power Optical Maser
Announced by IBM

A new optical maser (Raplo-
ELECTRONICS, December, 1960, page
8) that is expected to permit con-
tinuous generation of coherent light
waves is reported by Drs. Peter P.
Sorokin and Mirvek J. Stevenson of
International Business Machines.
Earlier masers, as developed by
Hughes and Bell Laboratories, re-
quire so much power that they can
be operated only in short pulses.

Secret of the new maser is the
crystal in which the light is gen-
erated. It is calcium fluoride, a
common optical material, and the
ions that are stimulated into coherent
light emission are of trivalent ura-
nium or divalent samarium. The rods
with trivalent (three electrons miss-
ing from the outer shell) uranium
impurities emit infrared light at a
wavelength of 2.5 microns; the
divalent samarium (two electrons
missing from the outer shell) pro-
duces light at 0.708 micron, in the
deep red portion of the spectrum.
The power required to stimulate the
crystal is less than 1/500 that nec-
essary for a ruby ecrystal with
chromium atoms as the impurity.

NAA Transmits Again

The new super-power low-fre-
quency Navy radio station at Cutler,
Me., has been allotted the traditional
call letters NAA. The call was made
famous by the Navy’s original high-
power station at Arlington, Va.,

RADIO-ELECTRONICS
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NOW...at home...gef DeVry Tech’s
€ ST amazing effective training in

This DeVry ‘
4 Tech VACUUM
TUBE
VOLTMETER
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= || all test instru-
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training at home. Get th2 kind of thorough, practical experience YOU NEED for
the. kind of progress YOL WANT in today’s tremendous field of Television, Radio
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| which was the foremost of the US
coast stations and whose time signals
were received not only by mariners
but by watchmakers, who used spe-
cial “Arlington” receivers fixed-
tuned to that station.

The new NAA is now being tested
at frequencies as low as 14 ke and
will operate on some frequency in
that region. It will not send time
signals since NBA, at Balboa, has a
complete schedule of time signals
on 18 ke.

Electronic Refrigerator
Announced by Hitachi

The Consumer Goods Div. of
Hitachi Ltd., Tokyo, has 1eleased
specifications on an electronic refrig-
erator, including a freezer compart-
ment. The capacity of the refrig-
erator is approximately 3% cubic

feet and the outside dimensions
20 x 46 x 23 inches. It uses 36
thermo-elements. The power con-
sumption is given as 30 volts, 10
amps for the cooling space and 20
volts, 10 amps for the freezer. Box
temperature is 40°F, freezer temper-
| ature 9°F at an ambient tempera-
ture of 86°F.

Radio Pioneer Passes

John V. L. Hogan, early pioneer in
radio and high fidelity, died Dec. 29,
1960, in New York City. He was 71.

His career started while a school-
boy, when, as he said, he was the
chief (and only) laboratory assistant
to Dr. Lee de Forest in the winter
of 1906-07. In that capacity, he was
one of the three or four people who
were present at the birth of the

The turntable that adjusts for perfect pitch/

Thorens compensates for variations in house ® 4 speeds adjust while Audion. Shortly afterward, as a
current and recording systems; gives the truest record plays student in the Sheffield Scientific
reproduction with all your records, old or new. o Illuminated strobe and School at Yale (where de Forest
Adjustment is so fine that records can be used to circular level buiit in had received his training), he in-
accompany live vocal and instrumental performances. vented the gang capacitor, the patent
Swiss precision engineering ensures longer record ® Fasy instaliation of 127 on which fortunately had a few years

life, performance to match the finest components and 16" arms to run when ganged tuning devices
came into general use. Later he was

you will ever OWI'l. See you'r Thore'ns deale'r soon ® Only $99.95 net. Other rGEaten] i Tiat i S
for expert attention and high fidelity service. models from $47.50 of his work at Brant Rock.

Mr. Hogan became a consulting

101
TH EN engineer in 1921 and worked with
R i e TRy TV, facsimile and communications

radio among other projects. He
founded the country’s first high-
MUSIC BOXES + SPRING-POWERED SHAVERS ¢ LIGHTERS fidelity broadeast station in 1928.
Using the experimental call W2XR,
it broadcast high-quality musical
programs and signals intended to

A Division of ELPA Marketing Industries, Inc.- New Hyde Park, New York

Guaranteed for one full year. Sold only through carefully selected franchised dealers.
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S D

g . : .. : only $2 down on orders up to $50;
Alll[” exclusives: & only $5 down on orders up to $200;

only $10 down over $200.
Up to 24 months to pay.

=

L) ave ® TV Tubes, Antennas, Accessories
e Huge Listings of Parts, Tubes,

Transistors, Tools, Books

oo =

MONET-SAVING KNIGHT-KITS® —truly the very best
in buld-your-own electronic equipment—lowest
in cost, essiest to ass2amble, best for performance.
} .1 Select from a complzte line of Stereo hi-fi kits,
8 Hobbyist kits, Test Instrument and Amateur kits.
; KNIGHT-KITS are an 2xclusive ALLIED product.

KNIGHT® STEREO HI-FI—Comparable to the best in
quality, styling and performance, yet priced far

You get every buying advantage at ALLIED:
Lowest, money-saving prices, fastest shipment,
expert personal help, easiest-pay terms, sat-

G lower. Select super-value KNIGHT components or ALEn isfaction guaranteed or your money back.
% complete systems and save most. Also see the Sl otroni
largest selections of famous-name hi-fi compo- A ?Q?s:cs send coupon today
nents and money-saving ALLIED-recommended g for 444-page catalog
complete high-fidelity music systems. caiwe mdwd
Exclusive Allied products save you more [} el LLLLLLLLLLLLLL L by :
e a ALLIED RADIO, Dept. 2-C1 M
o %" 8 100 N. Western Ave,, Chicago 80, Hil. g
£, e .
& - 8 1 Sead FREE 1961 Allied Catalog No. 200 .
s
H s
s s
ALLIED RADIO ... H
s PLEASE PRINT :
s
. " = s
Satisfaction Guaranteed or Your Money Back § , ;... 5
World's Largest Electronic Supply House H .
s
—mmm——— £ co Zayme ;
= r_": 0Ul’40‘h YO :----------------------------------------.
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No stereo cartridge—not even the finest
magnetic in the world—outperforms it!

e, '

Lasten!..

Lasten!..
Lasten!..

Listen!

=4 } !
1.80en ! ..

. with your own magnetic...or with any magnetic you can buy

today—at any price. Then replace it directly in your component
system with Sonotone’s new ‘“VELOCITONE” STEREO CERAMIC
CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell
the difference. Experts have tried...in dozens of A-B listening
tests. And, in every single one, Sonotone’s “VELOCITONE” per-
formed as well as or better than the world’s best magnetic.

perfectly flat response in the extreme highs and lows (better
than many of the largest-selling magnetics).

excellent channel separation—sharp, crisp definition.

highest compliance — considerably superior tracking ability.

to any magnetic inputs.

. absolutely no magnetic hum —quick, easy, direct attachment

remarkable performance characteristics unexcelled anywhere.
(Write Sonotone Corporation for specifications.)

Now listen to the price. Only $23.50...about one-half the price
of a good stereo magnetic cartridge. Yet Sonotone’s

“VELOCITONE” stereo ceramic car- -

tridge system cannot be outper-

formed by any magnetic—regardless _

of price.

Q, f
oonotone

®

RE X1}

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. C2-3]
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

LEADING MAKERS OF CARTRIDGES -

10

SPEAKERS

* TAPE HEADS * MIKES -

ELECTRONIC TUBES -

BATTERIES
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test the response of home broadeast
receivers. In 1936 it hecame a com-
mercial station, WQXR, under which
call it is still being operated as a
broadcast station by The New York
Times.

He developed a facsimile system
(described in this magazine July,
1946) that reproduced text at the
rate of 500 words per minute. Trans-
mission at this speed, he pointed out,
made a home radiofacsimile news-
paper possible.

As secretary of the Society of
Wireless Telegraph Engineers whemn
it merged with the Wireless Insti
tute to form the present organiza-
tion, he was one of the founders and
an active member of the Institute of
Radio Engineers.

' FCC Will Construct

Experimental UHF TV

New York’s Empire State Build-
ing Corp. recently announced the
signing of a contract for housing a
uhf TV transmitter for the FCC
and for an antenna on the Empirve
State Building tower. The new sta-
tion will be used by the FCC to study
uhf coverage and other problems as
a guide to allocations policy. The
new station will become the eighth
to transmit from the Empire State
Building.

Erwin Schrodinger Dies

Prof. Erwin Schrodinger died in
his native Vienna, Jan. 4, at the age
of 74. His work, in combination with
that of de Broglie and Dirac, formed
the foundation for the modern con-
cept of wave mechanics. He shared
with P. A. M. Dirac the Nobel prize
for physies in 1933.

Professor Schrodinger conducted
a seminar at the Institute for Ad-
vanced Studies in Princeton, N. J.,
in 1934. He left Austria at the com-
ing of the Hitler regime in 1938 and
taught at the Dublin Institute for
Advanced Studies in Ireland till
1956, when he returned to Austria.

Earth, Too, Has Hum

That the earth itself gives off a
subsoni¢ radio hum at 7.8 cycles per
second has been discovered by sci-
entists of the Lincoln Laboratory,

RADIO-ELECTRONICS
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How to Get a

Commercial FCC License

do you know what an FCC license
really can do for you in Electronics?

o More income for you every week

9 A more interesting job in electronics

- . ﬁ ; Chances are if you are
' b / i reading this magazine, you I L] 1
Microwave and Mabile Radio can qualify for the really nveStlgate OIII‘ NEW
lr ':} r_ B gpod jobs in electronics, -
e ___'-‘ 4 L like those shown at left. Tra"‘“ng Program

@ Your past training and ex- -
perience in radio & TV C

repair, armed forces elec- In omPUters'
tronics, ham operator, ete.

can be your foundation for Sel'VO MEChanismS,

a profitable career as an

electronics technician. Send Magl'IEtiC Amplifiers

for the Career Information

Material ~ shown below | 4 nd Othe rs

today.

Accredited by National Home Study Council

ﬁh?ﬁ#ﬁ:? Get All 3 Valuable Booklets

OF Free oo e

ELECTRONICS
Desk RE-51-A - a successful plan for . . .
1776 E. 17th St. : :
S . i < Electronics Training

. Raytheon Manufacturing Com- \ “

pany B Just Muail
. Radio Corporation of America The coupon

. Jupiter IRBM, Army Ordnance
Missile Command Below TOduy

. Collins Radio Company

Oppor'um‘ties In
lechom‘cs for yoy

. Radio Corporation of America L S

g CLEVELAND INSTITUTE OF ELECTRONICS 3
= Desk RE-51-A, 1776 E. 17th St., Cleveland 14, Ohio |l
Please send FREE Career Information Material prepared to '
help me get ahead in Electronics. | have had training or ex-
perience in Electronics as indicated below: '.
‘ . O Military [ Broadcasting l
FIND ouTt How: [ Radio-TV Servicing [J Home Experimenting :
o 2 1
1 The new electronic devizes oy e B [0 Manufacturing [] Telephone Company i
.
can be handled by you. op i [J Amateur Radio [ Other 1
2 To solve the problems that S uccess f u 1 i In what kind of work are you now In what branch of Electronics |l
[ . 4
will stump your fellow E 1 ecC t TON1ICS § engaged? are you interested? ]
technicicns. o o | |
Tralnlng R | Name Age ]
3. Training is Job Insurance .
when employment is tough to Addrass Fe= i
find . . . and more morey for . 1
you when times are good. ‘ e —— Zone S RE-S1-A 1
) (e AR R y
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Latest issue of

TUNG-SOL TIPS

tells you what you should Enow about
SINGLE SIDE

BAND

3 ypuT
|Nl pysH-PUL

» OuTPut

Ut w
PARAILE

The two-tube balq.nce modulator circuit is an important element in single
side band transmission. It’s discussed in the latest issue of Tung-Sol Tips.

ONTH after month Tung-Sol has
been delivering to the industrial
serviceman one important issue of
Tung-Sol Tips after another. Spe-
cially written for the service dealer
who wants to devote his talents to
servicing industrial equipment, every
issue of Tips is crammed full of vital
information to help him in his work.
This latest issue is no exception.

Issue #14 offers in down-to-earth, on-
the-job terms a full-scale treatment
of single side band transmission. It
discusses its advantages over conven-
tional AM signals — and these ad-
vantages are considerable. You’ll
discover how the elimination of the
carrier signal and one-side band are
accomplished without any reduction
of signal quality and intelligence.
You'll be introduced to a whole series

of typical modulator circuits which
are used to suppress the carrier. In
addition, there’s a thorough explana-
tion of the filtering and phasing
methods for eliminating sidebands.

Tips also delivers a highly detailed
description of SSB reception with an
excellent discussion of important re-
ceiving devices as “product detectors”.

So, if youre a serviceman who still
hasn’t signed up to get his issues of
Tung-Sol Tips free every month, now
is the time to do it. You won’t want
to miss this issue and the important
issues planned for the future. All you
have to do is drop in to see your local
Tung-Sol distributor and ask him to
put you on the Tung-Sol Tips mailing
list. Or write directly to: Tung-Sol
Electric Inc., Newark 4, N. J.

% TUNG-SOL

SALES OFFICES: ATLANTA, GA.; COLUMBUS, OHIO; CULVER CITY, CALIF.; DALLAS, TEXAS;
DENVER, COLO.; DETROIT, MICH.; IRVINGTON, N. J.; MELROSE PARK, IllL.; NEWARK, N, J,;

PHILADELPHIA, PA.; SEATTLE, WASH,
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IN CANADA: ABBEY ELECTRONICS, TORONTO, ONT.
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Massachusetts Institute of Technol-
ogy. The low-frequeney waves, they
say, are excited by lightning dis-
charges in the area bhetween the
earth’s surface and the ionosphere.
This space forms a resonant cavity,
with waves reflected from the iono-
sphere at one boundary and from the
earth at the other.
Calendar of Events

Pacific Electronics Trade Show (PETS), Feb.
26~Mar. |, Great Western Exhibit Center, Los
Angeles, Calif.

EIA Spring Conference, Mar.
Hilton Hotel, Washington, D.C.

Magnetic Recording Industry Assoc., San
Francisco High Fidelity Show, Mar. [5-19, Cow
Palace, San Francisco, Calif.

1961 IRE International Convention, Mar. 20-23,
Waldorf-Astoria Hotel and New York Coliseum,
New York, N. Y.

IHFM High Fidelity Music Show, April 4-9,
Ambassador Hotel, Los Angeles, Calif.

American Society for Testing Materials Sym-
posium on Materials and Electron Device
Processing, April 5-7, Benjamin Franklin Hotel,
Philadelphia, Pa.

Southwestern IRE Conference & Electronics
Show, April 19-21, Baker Hotel and Dallas
Memorial goliseum, Dallas, Tex.

IRE 7th Region Technical Conference and
Trade Show, April 26-28, Westward Ho Hotel,
Phoenix, Ariz.

M

Television Classroom
Takes to the Air

A flying TV school 23,000 feet
above Indiana was ready to start
telecasting instruction over Indiana
and portions of Michigan, Illinois,
Ohio, Wisconsin and Kentucky early
in the year, Westinghouse Electric
reports.

The Stratovision system was tested
by Westinghouse some years ago.
Two planes are allotted to the work,
one being on the air at a time.
Transmission is on uhf channels 72
and 76. Each plane is equipped with
two 1-kw transmitters. The signal
is a special narrow-band type—38 me
wide, and will be transmitted from
video tapes.

WWYV Sets Its Clock Back

The time signals from WWYV,
Washington, D. C,, and from WWVH
in Hawaii were retarded by 5 milli
seconds early in January. The
adjustment brought the signals of
the US stations into closer agree-
ment with the standard-frequency
broadecast stations of other countries
throughout the world. At the same
time, the two stations resumed
broadcasting a special timing code
that gives the day, hour, minute and
second for 1-minute intervals ten
times per hour.

World-Wide Color Television
At 1964 Fair, Says Sarnoff

The 1964 World’s Fair at New
York may well be ushered in by a
world-wide color television hroad-
cast, reported David Sarnoff, RCA
chairman and chief executive officer.

“From a technical standpoint,” he
stated, “I am certain that it will be
possible to televise the fair opening
in natural color, over remote parts
of the world, by a satellite commu-
nications system.” END

15-17, Statler

e T R
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THE A.E.S.

- MIRACLE

A

After two years of research and development a speaker system we
can unconditionally guarantee to be the finest bookshelf unit ever built

for home use that you have heard, REGARDLESS OF PRICE, or your

money back.

Thousands of these gigolos are now in use all over the country. The
acceptance has been unbelievable. Never before a sound so realistic
to so many people in so many different homes! These are the facts that

enable A.E.S. to make this bold offer.

PNEUMATIC LOADING ———_

TERMINAL STRIP TO AMPLIFIER —’——\'f

ORLON ACOUSTIC DAMPENING MATERIAL——/

DOUBLE WOUND VOICE COIL ~ 12,000 GAUSS

.

-

-

INTER-MODULATION DISTORTION REINFORCEMENTS
’/— ANTI M CONE

/——3" HARDENED TWEETER DIFFUSION CONE

_——————SILICONE TREATED EDGE:

L

\-ACOUSTI(ALLY TRANSPARENT GRILL CLOTH

8" HIGH COMPLIANCE WOOFER,

ALMOST %" CONE DISPLACEMENT

RS

%,” WOOD CONSTRUCTION —————————

§'2" REINFORCED ENCLOSURE

=

PRODUCT RESEARCH & DEVELOPMENT COMPANY
CONSUMER PRODUCT REPORT*

A new product recently introduced is the subject of much controversy. It has been this con-
troversy that prompted the Product Research & Development Company to make the following

tests and report.

REPORT SUBJECT:

Description: Bookshelf tyvpe speaker system. Size,
247 wide, 12” high, and 912" deep. Which
places the Gigolo among the few true hookshelf
speakers. Cubinet construction is unusually heavy
and well reinforced, Its weight ls 25 lbs. Viusal
inspection showed care In assembly, with tightly
sealed front and back. abinet was expertly
sanded and ready for finishing. The grill material
is of the plastic, acoustically transparent tyvpe,
neutral in color and acceptable in style. Our first
impression was that the manufacturer’'s efforts
were directed to sound reproductlon only, with
littie reward for furnlture finish or styie. But.
some oOf the do-it-yourself tinishing kits on the
market wlll help ractify this sltuation. The wood
product used throughout the cabinet is of a new
tvpe an | @iffers from the usual plywood construc-
tion. The completely sealed enclosure is fill
with spun orion. which in our opinlon will not
only do a better job of dampening than fiberglass
but also will eliminate the possibility of glass
particles findmg thelr way to the speaker voice
coil. A real first—Good thinking A.E.S. The repro-
ducing unit Is an elght inch high compliance
silicone treated woofer, with an exceptionally
jong-throw double wound voice cotl. This spcaker
is also equipped with a hardened high frequency
reproducing cone . .

Listenlng Test. This was the most enlightening
part of our test. To exploit the manufacturer's
clalm of eificiency and power handling capacitv.
we went to the extreme of using a six transistor

A. E 5.

radlo as a sound source. We found it had sufficlent
power to drive the A.E.S. Glgolo to a good listen-
ing level. What makes this simple experiment so0
remarkable is that the bulance of this test was
completed by using a Scott model 272.88 watt
stereo amplifier . .

GIGOLO

The manufacturer’s claim of frequency response
from 19 cps to 21 KC cannot be disputed from
the standpoint of response only. But the test in-
dicated that this was not a flat reproduction. How-
ever, we would llke to point out that in group
listening tests the Gigolo wvas repeatedly picked
out from other bookshelf speakers ranging from
$49.00 10 over $200.00. to have the llvellest and
a most realistic performance. These unusual reac-
tlons (considering price) may he somewhat ex-
plained by the fact that the Gigolo seemed to be
the more efficlent anl to have the most midrange
presence of the units tested.

Summary: Without a doubt there are avallable
speake ﬁsysu:ms with specifications better than
the A.E.S. Gigolo. RBut. at a selling price of
fifteen dollars ($15.00) this unit offered by
A.E.S. Ine.. 3338 Payne Avenue, Cleveland 14,
©Ohio, is. in our oplnion,

offered to the audio market.

the bhest value ever

In conclusion it s the opinion of our marketing
analyst that the manufacturer’'s cost of the Gigolo
exceeds the present selling price of fifteen dollars
($15.00). Look for a price iIncrease in the very
near future. PRD.

*Reprinted with permission of Product Researc}:& Development Co., subsidiary of A.E.S.

MARCH, 1961
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SIZE: 24" wide, 12" high, 9Y2" deep.
Response: 19-21,000 CPS

This unit will operate at maximum efficiency with
amplifiers from 8 to 75 watts.

In limited quantity, and for a limited time only,
$15.00 complete, plus shipping.

ORDER BLANK

A.ES. Inc.
3338 Payne Avenue, Cleveland, Ohio

Gentlemen: please ship
| understand these units are guaranteed and if | am not

satisfied | may return for a full refund of sales price, $15.00
each.

Name

Address.

City and State......

Enclosed find check. e mMoney Orderf...meomsces
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DIPPED AND MOLDED MYLAR™ CAPACITORS

AND SUBMINIATURE ELEGTROLYTICS

ALL
PYRAMID

REPLACEMENT
CAPAGITORS
ARE SPAGE
QUALITY

AT DOWN

T0 EARTH
PRICES

Pyramid makes the capacitors you want for replacement. Every type
of Pyramid capacitor is manufactured under the most rigid standards
to insure their high reliability and long life. You can depend on them:.

MOLDED MYLAR

Type 111 “Gold Standard” Molded Mylar Capaci-
tors are now available in greatly reduced sizes.
They have a noninductive polyester film extended
foil section, and are molded in a noninflammable
thermosetting plastic case. These capacitors have
very high insulation resistance, are impervious to
moisture and are extremely rugged.

Operating temperature range: —55°C to +100°C.

SUBMINIATURE ELECTROLYTICS

MLV Miniature Electrolytic Capacitors are ideally
suited for transistorized radio receivers, hearing
aids, portable TV sets, and miniaturized circuit re-
quirements. These capacitors are noted for low
leakage and a long shelf and operating life. They
are designed for 85°C operation.

14

DIPPED MYLAR
Type 151 Gold-Dip Mylar capacitors are designed
to be used for printed board circuitry as well as
conventional applications. They are engineered
for the highest reliability, are moisture resistant
and have high insulation resistance.

Operating temperature range: —55°C to +110°C.
Lock for them on Pyramid’'s new Whirl-o-mat, five
to a package, in Clear-Vu paks.

ELECTRIC

PYRA M I COMPANY

DARLINGTON, SOUTH CAROLINA
Canada: Wm. Cohen, Limited, 8900 Tanguay Street, Montreal
Export: Morhan Exporting Co., 485 Broadway, New York 13, N.Y.

RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio cominunication and radio and
television broadcasting in the United States.

What is an F. C. C. Operator License?

The F. C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difficulty of the examination passed.

What are the Different Types
of Dperator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses —commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur,

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and ieceive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio ‘“hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham”.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes ,of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments I and Il covering radio laws, F.C.C.
regulations, and basic operating practices,

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, receivers,
antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, 1I,
and IIL. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telcphone examination consists of F, C.C. Ele-
ment [V, It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficuit
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after from 200 to
250 hours of study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (just a
little less than 3 months) required to cover the
whole course, from ‘‘scratch” through first class.

In the EVENING course (3 nights a week)
you should get your second class license at the
end of the 15th week of classes and vour first
class license at the end of 5 additional weeks of
classes. This makes a total of less than 5 months
required to cover the whole course, from ‘“‘scratch”
through first class, in the evening course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C.C. examinations because it presents
the necessary principles of electronics in a
simple ‘“‘easy to grasp’ manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why”
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, bhecause
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course”?

No doubt you’ve heard rumors about ‘‘mem-
ory courses” or ‘“‘cram courses” offering ‘“‘all the
exact FCC questions”. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
questions and answers, it would be much more
difficult to memorize this ‘“‘meaningless” mate-
rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
"Coaching Service"?

Some schools and individuals offer a *‘coach-
ing service” in FCC license preparation. The
weakness of the ‘“‘coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘“question and answer” basis. On
the other hand, the Grantham course “‘begins at
the beginning”’ and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE'S PROOF 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
Hugh J. Stock, Box 446, Lander, Wyo. . ... ... . . . >y - 1st 11
Orlie W. McCool, 414 W. South St., Neosho, Mo. 1st 12
Eugene R. Kraus, Moore Drive, Peru. N. Y. ' . 1st 12
Robert E. Sullivan, 2475 E. Douglas, Des Moines, Iowa . . . 1st 12
Jack Hughes, 101 4th Street, Sebring, Fla. . . . n 1st D
Dennis K. Bingaman, R.D. #1, Dalmatia, Penna. 1st 14
Earl Howard Tolley, RR #3, Eaton, Ohio e 1st 11
Victor B. Arroyo, 3633 Gangel Ave., Pico Rivera, Calif. ’ 1st 20
Henry N. Wright, 160 Cedar Street, Springfield, Mass. g Ist 12

Resident Classes Offered at Four Locations
To better serve our many students throughout the nation, Grantham School of Electronics maintains
four separate schools — located in Hollywood, Seattle, Kansas City, and Washington, D.C.—all offering
the same resident courses in F.C.C. license preparation. (Correspondence courses are conducted

from Hollywood.)

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School nearest you.

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

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =3

MARCH, 1961

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)

WWwW.americanradiohistorv.com

{Mail in envelope or paste on postal card)

f am interested in:

] Home Study, [ Seattle classes

1 1

] t

! To: GRANTHAM SCHOOL OF ELECTRONICS !

: 1505 N. Western 408 Marion 3123 Gillham Rd. - 821-19th, NW )

| Hollywood Seattle Kansas City Washington ¢

| I

| Please send me your free booklet telling how | can get my com- |

) mercial F.C.C. license quickly. | understand there is no obligation |

: ond no salesman will call. :

H {

821 - 19th Street, Nw. | NmR == - —— ———Age :

Washington 6, D.C. \ Address. = 1

(Phone: ST 3-3614) Doy - State__ :
l

1 |
|

| [J Hollywood classes, [ Kansas City classes, (] Washington classes i |
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Two outstanding products by the HIDDEN who plan for your future:

/@

SPRAGUE
_ .05 MFD.#10%,
! [ 60010,

BLACK BEAUTY® | }

molded tubular

s

{ :\
| ORANGE DROP®

| dipped tubular

TWO GREAT TUBULARS . .. TAKE YOUR CHOICE!

(£ 10% Capacitance Tolerance is standard at no extra cost)

Sprague Difilm Capacitors can’t be beat! Dual-dielectric construction
combines the best features of both Mylar® polyester film and special
capacitor tissue. And for additional reliability, Difilm capacitors are
impregnated with Sprague’s HCX®, a solid impregnant which produces a
rock-hard capacitor section—there’s no wax to drip, no oil to leak!

BLACK BEAUTY Molded Tubulars are actually low-cost versions of the
famous Sprague high-reliability capacitors used in modern military
missiles. They’re engineered to withstand 105°C (221°F) temperatures
. . . even in the most humid climates! And their tough, molded phenolic
cases can’t be damaged in handling or soldering.

ORANGE DROP Dipped Tubulars are the perfect replacement for radial-
lead capacitors now used by leading manufacturers of TV sets. Leads
are crimped for neat mounting on printed wiring boards. Extremely
small in size, they’ll fit anywhere, work anywhere. And they’re double-
dipped in epoxy resin for extra protection against moisture.

The “‘Hidden 500" are Sprague’s 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 7,000 Sprague employees working in 14
manufacturing operations—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two
at Ponce, Puerto Rico; and Milan, italy.

SPRAGUE

THE MARK OF RELIABILITY

WORLD'S LARGEST CAPACITOR MANUFACTURER

16 RADIO-ELECTRONICS

WWW.americanradiohistorv.com
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LAFAYETTE'S

1961 CATALOG
324 GIANT SIZED PAGES

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

) Stereophonic Hi-Fi Equiprient
& Public Address Systems

= Tape Recorders
5 Radio and TY Tubes and Parts

T citizen Band Equipment
371 Amateur Equipment N
T+ \Industrial Supplies o

Send for Lafayette’s FREE Catalog—the most complete, up-
tg the-mmlite electronic supply catalog crammed fullhof every-
thing in electronics at our customary dawn-to-earth money-

saving prices. our 40"’ Year

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE

IN ANY OTHER CATALOG OR FROM ANY OTHER SOURCE—SEND FOR

LOUR nfg;Y Ngo";' ety iinded b6 enthusiast, Eipents EASY PAY PLAN—the simplest, and quickest way to get what
menter, hobbyist, engineer, technician, student, serviceman and you want when you want it: As little as $2 down . .. up to 24
dealer. months to pay.

\m\m\\\\\m\&\\w\m\mm\\mw

e

Mail the coupon today for your FREE copy of LAFAYETTE RADIO
Lafayette Radio's 1961 Jatalog. Dept. JC-1, P.0. Box 190

Jamaica 31, N. Y,
FAYETTE Send me the FREE Lafayette 324 page
ﬁI.l r A DI O
16508 LIBERTY AVENUE, JAMAICA 33, N. Y.

1961 catalog 610

Name

DTHER LBCATIONS
’1 Address.

|
! NEW YORK13,N.Y. | BRONX 58, N.Y. | NEWARK 2, N.J.
! PLAINFIELD, N.J. | PARAMUS, N.J. | BOSTON 10, MASS

City Zone State.

L---.--

r

-
=1

MARCH, 19¢6I
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HI FI
(FM) Tur'er

HOT ROD
(turret-type)

SILVER SEALED
{switch-type)

Throughout the industry, the trouble-free TARZIAN
TUNERS are winning praise for meritorious achievement,

No other commercial unit possesses so many of the
desirable features found in the TARZIAN TUNER which is
recognized as “the world’s finest tuner for the

world’s finest sets.”

Today, TARzIAN is the only commercial manufacturer
offering the HoT Rop (turret-type) and SILVER

SEALED (switch-type) . . . as well as the Hi Fi FM Tuner.
All with built-in HiGH QUALITY . . . DEPENDABILITY . . .
and EXCELLENT PERFORMANCE at Low CosT.

For more information, write to: Sales Department, Tuner Division

SARKES TARZIAN INC

east hillside drive » bloomington, indiana

Manufacturers of TV and FM Tuners o Closed Circuit TV Systems
» Broadcast Equipment o Air Trimmers « Magnetic Tape o Semiconductors

wwwW.americanradiohistorv.com
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’ LOW-VOLTAGE CAPACITORS

Dear Editor:

I note the article on Centralab’s
Ultra-Kap ceramic ecapacitors which
appears on pages 60 and 61 of your
January issue. These are reduced bar-
ium titanate ceramics. They are made
and sold by Sprague under the trade-
mark Hypercon.

Although your article states that such
capacitors are not made at voltages
above 10 volts, we regularly produce
12-volt capacitors for the original equip-
ment manufacturer market. Further,
we are furnishing 20-volt capacitors

O = =
G O O

% CAPACITANCE
&

@® W
[V )

80 -
55 50 25 50 75 8
TEMPERATURE-DEGREES CENTIGRADE

—0+

consisting of two 10-volt dises stacked
in series to some set manufacturers.

Our Engineering Bulletin No. 6141A
lists our current catalog designs for the
single-dise 3- and 12-volt units. The
curve of capacitance with temperature
might be of particular interest to your
readers. The one for the 3-volt units
is shown.

The new Sprague Transfarad Capac-
itor Analyzer, which is intended specif-
ically for transistorized -electronic
equipment, does make it possible to
measure quickly leakage currents in
reduced barium titanate capacitors such
as our Hypercon series or the Centralab
Ultra-Kap series.

SIDNEY L. CHERTOK
Sprague Electric Co.

| North Adams, Mass.

IT ISN'T SO!

Dear Editor.

I would like to take issue with Jack
Darr’s statement that the eight types
of balun coils shown in the December,
1960, article on tuner input coils would
replace 95% of the coils in modern
tuners. Although the illustrated coils
are fairly popular ones, I doubt that
they would even replace one-third of
the coils in currently used tuners. As

(Continued on page 22)

RADIO-ELECTRONICS
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The Businessman in the Serviceman suit knows 1,400,600 new
houses’ mean unlimited opportunities in new antenna installations.
He intends to get his share of this profitable business. His antenna
brand? . . . JFD, of course—for performance that delights his
customers and confirms their confidence in his technical ability.

<
HI-FIHELIX HIl-FI1 BANSHEE HI-FI FIREBALL

== = WA ercanraaioRistory: cofm— ———

THE ERAND T—-AT PUTS YOU

IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
BROOKLYN 4, NEW YORK

*Source — American Builder
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M A G A ZINTE

SURVEY on TELEVISION
in MOTELS reports...

TV Master Antenna Systems
Have Been Installed Than
The Next 4 Makes Combined!

While the survey shows a tremendous acceptance of Master Antenna
Systems—569, of the Motel operators report having one—there is
still an overwhelming segment of the market yet to be sold! And
construction of new Motels—new markets—is progressing at a
faster-than-ever pace!

Look to Jerrold— the leader in Master TV Antenna Systems—to help
you get your share of this profitable business. The top portion of this
advertisement is now appearing in AMERICAN MOTEL MAGAZINE
... doing a strong ‘‘pre-selling”’ job on your Motel prospects!

And remember—your trained Jerrold distributor is always ready to
show you how to plan and install Master Antenna Systems quickly,
easily, profitably.

Yes, look to Jerrold—the world’s largest manufacturer of TV
distribution systems and equipment. It's the profitable thing to do!

FREE! Valuable Instailation Handbook. ..

A complete "How-to-do-it’* manuval —normally selling for $1—
» =~ 7 that covers almost every conceivable type of installation.
- ] @ Included are 150 typical system layouts in detail.

s (S

3

Jerrold Electronics Corporation
Distributor Sales Division
Dept. lds-124, Philadelphia 32, Pa.

| |
& .‘! =" I Gentiemen: l
u‘ Please send me the " TV Distribution Handbook."" | am enclos- I
e l ing 25¢ to cover handling costs and postage, I

I Name I
[ I
[ |

..

"!g)" uﬂ
~

Firm

Address.
City Zone State

JE “L ELECTRONICS CORPORATION, phila. 32, Pa.
{ Jerrold Electronics (Canada) Lid., Toronto

Export Representative: CBS International, New York 22, N.Y.

wWwWW-americanradiohistorv com

there be any trouble within 24 hours
after delivery, there is no charge for
labor or parts, if it was the part we
replaced. For the next 10 days, if the
customer calls us for service, we make
the minimum service charge plus parts
(no parts charge if any of the parts
installed by us break down). Up to 90
days, should any part we install go bad,
we make a minimum service charge.
After 90 days, full rates go into effect.

All this is explained to the customer.
Furthermore, we tell the customer,
whenever we pull the chassis, that we
have a flat rate shop charge. We do
not give an estimate, only our labor
charges.

After all of this, we ask the party
to sign an Authorization Sheet so we
may proceed with the repair of his set.
This Authorization Sheet contains two
pertinent facts according to law in
this state. (1) The party shall pay cash
for all work done upon delivery. (2)
The party allows the technician to re-
tain the right to all parts entered in
the set, according to the invoice, and
that, the repairman may enter his
premises at any time during the day
to retain possession of said parts if
the bill is not paid.

When the customer calls, he is told
that all services are for cash only.

We have had many instances of in-
voices reading: Parts $00.35, Labor
$16.00, Total $16.35 plus State Tax.

Our customers do not complain about
this for they appreciate our honesty.

HENRY NAKAZATO
Kailua, Oahu, Hawaii

[Sounds like an interesting approach.
Offers the customer a little more than
just a warranty on the work done.
Assures him of some protection (cost-
wise) if his set should fail again within
a short period of time. Any other cus-
tomer relation ideas?—FEditor]

TOPLESS JARS

Dear Editor:

I would like to offer a delayed com-
ment on an article by Henry J. Miller
in the May, 1960, issue, page 88. Mr.
Miller uses a large number of screw-
cap jars to store small parts. It would
save him and possibly some RADIO-

7

5
Fa

-

KELECTRONICS readers a considerable
amount of time and patience if the
shelves were spaced a little closer to the
jar tops (see diagram). Such a close
fit would let the user keep the jar open
and still dust-free, and make it a lot
easier to get parts in and out when
desired.
L. H. BrowN

Abingdon, Berks, England END

RADIO-ELECTRONICS
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AND

At No Extra Cost you get specially

R RADIONT
=CTRONL

by Practicing at Home
in Your Spare Time

BUEVISION

developed Electronic Training Kits for
practical experience. Shop and labora-
tory practice at home make learning
easier, interesting, faster. You do not
need a high school diploma or previous g+
experience.

Increasing Demand
for Trained Men

This is the Electronics age. Men with
Electronic know-how are in demand.
They enjoy high pay and growing oppor-
tunities for advancement. Satellites, Ra-
dar, Automation in Industry, Missiles,
Rockets. Planes, Stereo, TV, Radio, Two
Way Communications
for transportation are
a few of the fantastic developments
in the fast growing Electronics in-
dustry. If you are not completely
satisfied with your work; if you are
doubtful about your future, investi-
gate Electronics.

High Pay, Prestige, Bright Future

What branch of Electronics interests
you? Thousands of successful NRI!
graduates provethat NRI’slearn-by-
practicemethod is the way to success.
You start in your chosen career 'way
ahead of the man who only learns s
from booksl; YS({)u dg not need é,o give
up your job. You do not need to go: :

away to school. You learn at home, ¥ = "g
get practical knowledge from training kits NRI provides.

Train With the Leader

NRI is the world’s oldest and largest home study Elec-
tronics school. You benefit from the experience NRI has
gained from training men for 45 years. NRI offers you
proven courses of home study in Electronics; Principles,
Practices and Maintenance— Radio Television Commu-
nications—Radio Television Servicing.

Start Soon to Earn More

Soon after enrolling NRI shows you how to apply your
knowledge to earn extra money doing Electronics re-
pairs or servicing Radio and Television sets for friends
and neighbors. Take the first step toward success now.
Find out what NRI offers you. Mail the postage-free
card. No obligation. Cost of NRI training is low.
Monthly payment plan available. NATIONAL RADIO
INSTITUTE, Washington 16, D.C.

il

vvvvw.americar;adiohistorv.com

**1 get over twice the
salary I made before en-
rolling. NRI training
gave me a thorough un-
derstanding.”’ H. ATKIN-
SON, Austin, Tex.

| Cut Out and Mail—No Stamp Needed

¥ @
Thousands for Success

Fes.

““Averaged $150 a month
spare time before I grad-
uated. Now have my own
full time business and
employ 2 men.” F. W.

I started with station
CJIC, now in charge of
sound effects for CBC.NRI
opened doors to greater
opportunity for me.” F.
TUDOR, Toronto, Ontario cox, Hollywood, Cal.

COURSE IN  TURN
ELECTRONICS A6

NEW

64- PAGE

FREE

CATALOG

No Salesman will call. (Please PRINT) Z

Name. o o Age
Address e __ W national
City = Zone____State_ Radio

OLDEST & LARGEST HOME STUDY RADID-TV SCHOOL

[ ]

“uimnul adio institute
WASHINGTON 16, D. C.

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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JOB COUNSELORS ADVISE

LEARN ELECTRONICS

PRACTICE WITH
17” TV RECEIVER

1 ] !#“‘ﬁgzel;

PRACTICE WITH

- S, s

LOW POWER TRANSMITTER ;

1

0 -ea
1) - . :
PRACTICE WITH ULTRA “

HIGH FREQUENCY OSCILLATOR
114

g

’

{3

J PRACTICE WITH ]
|D'ARSONVAL TYPE VOLTMETER

PRACTICE WITH [

AC-DC RECEIVER =

-

.\
4= sEE OT!

‘

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R.)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

“alional Radio Inslilule
3939 Wisconsin Avenue

Washington 16, D.C.

]____——__——-_—__——J

!

A7 NEW H Study C
ome Study Course

OTHER SIDE mmx

in ELECTRONICS

Principles-Practices-Maintenance

NOW READY

This is the Electronic Age. Electronic equipment is
already being used to count and control flow of liquids,
solids, gases. Electronics is employed to search for oil,
make surveys, control traffic, machine complex pzrts
and in atomic installations. Military uses of Elec-
tronics are great and expanding rapidly. In business,
Automation with Electronics plays an important part,
prepares payrolls, calculates engineering formulas.

Learn More to Earn More

Now, to meet the growing demand for trained
Electronic Technicians NRI has developed a com-
prehensive, complete course in Electronics Principles,
Practices, Maintenance. This training stresses funda-
mentals. It is a course specially prepared for beginners
and for Technicians. You get both theory and
practical experience in an interesting, exciting way.

Ten Special Training Kits
Give Practical Experience

You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D’Arsonval type
Vacuum Tube Voltmeter (Kit 2); work and
experiment with pentode tubes, selenium resistors,
oscillators, transistors, magnetic amplifiers; and get

practical experience in telemetry circuits as used in
NRI—Oldest and Largest School
Wishing for success won’t bring success. You must
act. Get FREE 64-page Catalog from America’s
study Electronic-Radio-

Television school. It gives

facts, opportunities in In-

tronics careers, also shows

what you learn, tells about :

NRI's other courses in

ing and Radio Television =

Communications. Month- |

ly payments plan. Mail

page Catalog.

NaTioNAL Rapio INsTI-

TUTE, Washington16,D.C.

earth satellites, digital and analog computers (Kit 9).
oldest and largest home wmere
o
dustrialand Military Elec-
Radio Television Servic-
Postage Free Card for 64-
POSTAGE FREE CARD

MAIL Now
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Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

SPEAKER SYSTEM CATALOG describes
systems in detail and includes specifica-
tions, enclosures and photos for each.
Frll page of components.—R. T. Bozak
Sales Co., Box 1166, Darien, Conn.

SPEAKERS, KITS AND ACCESSORIES
in 8-page catalog graphically illustrat-
ing manufacturer’s line with accom-
panying detailed specifications for each
unit.—Oxford Components, 556 W. Mon-
roe St., Chicago 6, Ill.

COMPONENTS Catalog S600 supple- |

ments previously issued Wé600. Lists
manufacturer’s new product additions
in complete detail—Cambridge Therm-
ionic Corp., 445 Concord Ave., Cam-
briage 38, Mass.

STANDOFF FASTENERS for supporting
tubing, wire bundles, conduit, equip-
ment and instruments are covered in
new illustrated 20-page booklet, What
You Should Know About Standoff Fas-
teners.—Western Sky Industries, 21301
Cloud Way, Hayward, Calif.

RADIO ELECTRONIC MASTER, 25th
edition, silver anniversary numbenr.
More than 175,000 items, their specifica-
tions and prices featured in its 1,600
pages. Over 12,000 illustrations. Pin-
point index.—United Catalog Publish-
ers, Inc., 60 Madison Ave., Hempstead,
N. Y. See your distributor for price.

POTENTIOMETER FOLDER, Buyers and
Engineers Guide to Squaretrim Poten-
tiometers. Outlines complete details of
the functions, specifications and ratings
of these subminiature units in quick-ref-
erence, tabular form. 4 illustrated pages.
—Schweber Electronics, 60 Herricks
Rd., Mineola, N. Y.

SEMICONDUCTOR CHART lists more
than 4,000 types and their 38 manufac-
turers. 12 new companies included. 68
pages. Write for descriptive literature.
—United File-O-Matic, 60 Madison Ave.,
Hempstead, N. Y.

STEREO CARTRIDGE BROCHURE, on
model ADC-1, gives background infor-
mation, description and specifications of
manufacturer’s newest magnetic cart-
ridge, and chart that traces its typical

MARCH, 196!

BREAKTHROUGH
IN KIT
DESIGN!

LK-72 72-Watt stereo complete amplifier kit (left), $149.95. LT-10 Wide-Band FM Tuner kit $89.95.*

H. H. Scott takes tofally new approach. ..
makes kits easier-to-build, better performing!

BREAKTHROUGH! Here, for the first time,
are kits with the performance, features and
handsome good looks of H. H. Scott factory-

assembled components .

. . kits that are a

real pleasure to build and so expertly de-
signed that you can achieve professional re-
sults in just a few hours.

H.

H. Scott assures you the performance of

factory-built units with these innovations:

1.

All mechanical parts such as terminal
strips and tube sockets are firmly pre-
riveted to the chassis thus assuring sturdy
professional construction and eliminating
the bother of this time-consuming
operation.

Every wire and cable is already cut to
exact length and pre-stripped. This saves
you time and assures professional per-
formance because exact lead length is
automatic.

. To take the guesswork out of assembly,

electronic parts are mounted on special
cards in the order in which they are used.
No loose bags of parts to confuse you.
Full color diagrams in easy-to-follow in-
struction book simplify assembly and re-
duce errors because you match the part
to the color diagram.

WWW.americanradiohistorv.com

HERE'S WHAT ENTHUSIASTIC OWNERS
SAY:

¢, . . designed to professional standards;
sound absolutely clean; very sensitive; in-
struction book of outstanding clarity.” —
Major B. W. Cotton, Jacksonville, Ark.
“Looked long for the best kit — and found
it . . . best instructions | ever saw, un-
believably simple to build." — M. Green-
field, White Plains, N. Y.

“ .| would run out of superlatives if |
tried to adequately state how 1 feel about
this tuper . . ."” — Samuel R. Harover,
Jacksonville, Ark.

“ . . without a doubt the easiest kit |
have ever built (out of 11) . . ."” — B. P.
Loman, Jr., Rochester, N. Y.

« ., finest kit | have ever built. And one
of the finest tuners { have heard, kit or
otherwise.”” — A. J. Zilker, Houston, Texas.

#H H.H.SCOTT

H. H. Scott Inc., 111 Powdermill Road
Maynard, Mass. Dept. 570-03

Rush me complete technical specifica-
tions on H. H. Scott _kits. Include your
new “1961 Guide to Custom Stereo.”
Name.
Address
City.
#Prices slightly higher West of Rockies.

Export: Telesco International Corp., 171 Madison Ave., N.Y.C.

_Zone. State.
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UNMATCHED FOR CONVENIENCE. ..

DUAL

- [0 = SOLDERING GUN
'y
. e FOR ONLY

935

LisT
Model 8200K

Here from Weller, long time leader.in the
soldering field, is the most practical conveni-
ence feature ever offered in a soldering tool.

WELLER DUAL HEAT FEATURE saves time,
gives greater convenience and greatly increases
tip life. A touch of your finger on the Triggermatic con-
trol switches heat to high (125 watts) or low (90 watts)
ag your job requires. It adapts instantly to varying needs,
and you use high heat only when necessary.

HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat
transfer and soldering efficiency, plus iron plating for durability.
Flat cross-section design gives added strength and rigidity.

MODERN DESIGN with sturdy plastic housing that resists hard
knocks. Compact ‘‘feel’” and comfortable balance aid precision
soldering. Like all other Weller guns, this new model features instant
heat, and a spotlight illuminates your work.

KIT INCLUDED

In addition to the Dual Heat
Soldering Gun you get:

e Nylon Flux Brush

e Soldering Aid for opening old
joints, twisting wires
e All-purpose Solder

= Other dual heat models
S~ available—$12.95 and $16.25
\ @ ~ —up to 275 watts.

WELLER ELECTRIC CORP. - 601 Stone's Crossing Rd., Easton, Pa.-

30
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| Silicon Power Transistors,

response curve.—Audio Dynamics Corp.,
1677 Cody Ave., Ridgewood, N. Y.

TAPE RECORDING HEAD REFERENCE
GUIDE, revised, contains information
for technician and tape recordist on
repair, upgrading or conversion to
stereo. Features cross-reference data,
specification and illustrations on re-
cord/playback and erase heads, 2- and
4-track stereo, 2-track monophonic and
Ya-track record/playback units. 16
pages—Robins Industries Corp., 36-27
Prince St., Flushing 54, N. Y. 50¢.

DEPOSITED-CARBON RESISTORS, their
performance and reliability, are the sub-
ject of a study that includes data based
on testing of more than 37,000 separate
units. Over 20 charts and diagrams.
Special section deals with resistor selec-
tion in equipment design.—International
Resistance Co., PO Box 502, Burlington,
Towa.

PHOTOSENSITIVE DEVICES and Cath-
ode-Ray Tubes, CRPD-105B. Sets re-
lated technical information up for quick
reference. Contents include data for 151
special-purpose industrial tubes.—RCA,
Commercial Engineering, Electron Tube
Div., Harrison, N. J.

OPTICAL MASER describes theory,
design and applications of the recently
announced solid-state optical maser.
8-page booklet is reprint of article by
Dr. A. L. Schawlow, an inventor of the
maser, that appeared in his company’s
publication—H. W, Mattson, Bell Tele-
phone Laboratories, Murray Hill, N. J.

REPLACEMENT PARTS for radio, tele-
vision and electronics indexed by prod-
uct, type and page for easy reference.
48 pages of descriptions, specifications
and illustrations.—International Resist-
ance Co., Distributor Div., 414 N. 13th
St., Philadelphia 8, Pa.

MINIATURE IF TRANSFORMER Cata-
log IF-60 presents more than a hundred
1z-inch-square if transformers covering
a range from 100 ke to 44.35 me. Over
40 schematics.—Wells Electronic Co.,
1701 S. Main St.,, South Bend 23, Ind.

TRANSISTOR Application Guides. RCA
ICE-215,
deals with the special features and uses
of 16 medium-power, intermediate-power
and high-power silicon transistors. RCA
Silicon Vhf Transistors, ICE-228, de-
scribes capabilities of 3 silicon vhf
transistors intended for industrial and
military applications at frequencies up
fo 300 megacycles.—RCA Semicondue-
tor & Material Div., Commercial Engi-
neering, Somerville, N. J. 50¢ each.

VIDEO AMPLIFIER Application Note,
Video Amplifiers Using the 2N?741 Mesa
Transistor, makes use of circuit sche-
maties, performance curves and photo-
graphs of a completed 10-me amplifier
to describe high-quality video amplifier
circuits using low-cost 2N741 mesa
transistors. — Motorola Semiconductor
Products Inc., 5005 E. MecDowell Rd.,
Phoenix, Ariz.

WIRELESS MICROPHONE SYSTEM de-
seribed in brochure that also carries
specifications of complete line of acces-
sories and illustrates a number of sug-
gested applications.—Vega Electronics
Corp., Cupertino, Calif. END
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Includes Metal Cover and FET Wired $129.95
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70-WATT INTEGRATED STEREO AMPLIFIER ST70

Inctudes Metat Cover

Kit $94.95

Wired $144.95

40-WATT INTEGRATED STEREO AMPLIFIER ST40

Includes Metal Cover

Kit $79.95

Wired $124.95

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

There's an EICO for your every stereo/mono need. Send for FREE catalog.

7:15-8 P.M. ® 1961 by EICO, 33-00 N. Bivd., L.

4-TRACK STEREQO TAPE DECK

MODEL RP-100W

Completely assembled, wired and tested,
$395.00

MODEL RP-100K

Semi-kit includes a completely assembled
and tested transport, electronics in kit
form. $289.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback. True high fidelity tran-
sistor electronics, individual for record &
Elayback, plus separate record & playback
eads permitting off-the-tape monitor. 2
recording level meters, mixing, mic & level
controls, switched sound.on-sound record-
ing. Electrodynamically braked supplx &
take-up reel motors; hysteresis synchro-
nous capstan motor, Individual solenoids
for pinch-roller & tape lifters. All-electric,
interlocked push-button transport control &
interlocked safety ‘‘record’’ pushbutton.
Precision tape guidance & sweep loading
— no pressure pads. No slurring or tape
bounce problems. Digital turns counter.
Vertical or horizonta! mounting. Modular
plug-in construction, An original, exclu-
sive EICO product designed & manufac.
tured in U, S, A, (patents pending).

B OB BE B B =B @B

FM and AM stereo tuners on one com-
pact chassis. Easy-to-assemble: prewired,
prealigned RF and IF stages for AM and
FM. Exclusive precision prewired EYE-
TRONIC® tuning on both AM and FM.

FM TUNER

Switched AFC (Automatic Frequency Con-
trol). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15,000 cps*1db.

AM TUNER

Switched *‘wide' and ‘‘narrow’ bandpass.
High Q filter eliminates 10 kc whistle.
Sensitivity: 3uv for 1.0V output at 20db
S/N ratio. Frequency Response: 20-9,000
cps (“wide”); 20-4,500 cps (‘‘narrow’’).

BOTH AMPLIFIERS: Complete stereo cen.
ters plus two excellent power amplifiers.
Accept, control, and amplify signals from
any stereo or mono source.

ST70: Cathode-coupled phase inverter cir-
cuitry preceded by a direct-coupled voltage
amplifier. Harmonic Distortion: less than
1% from 25.20,000 cps within 1db of 70
watts. Frequency Response: =1, db 10-
50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than
1% from 40-20,000 cps within 1 db of 40
watts. Frequency Response: *=1l5db 12.
25,000 cps.

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.

™

1C0O, 3300 N. Blvd,, L.I.C. 1, N. Y. c-3
Send free 32-page catalog & dealer’s name

0og

Zone ,.State.. ;

Add 5% in West. Turn Page For More EICO Values.

I.C.1, N Y.

Send new 36-page Guidebook to HI-FI for
which | enclose 25¢ for postage & handling.
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EXPORT: Roburn Agencies, Inc., 431 Greenwich St.,
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SIGNED

AS YOU WOULD DESIGN IF YOU
WERE AN ELECTRONICS ENGINEER...

Praised by the experts as Best Buys. .. m

@ By far the best professional VIVM value
in electronics; nobody but EICO brings
you such outstanding instrument perform-
ance for so low a price! Calibration without
removing from cabinet. Measure directly p-p
voltage of complex & sine waves: 0-4, 14,
42, 140, 420, 1400, 4200. DC/RMS sine
volts: 0-1.5, 5, 15, 50, 150, 500, 1500 (up
to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 ohms to 1000
megs. 414" meter, can't-burn-out circuit. 7
non-skip ranges on every function. Zero
center.”Features EICO’s exclusive UNI-PROBE:
your terrific time-saver, performs all func-
tions: a half turn of probe-tip selects DC
or AC-Ohms!

An engineering achievement unmatched

in the industry! EICO-designed for labo-
ratory precision and EICO-priced for lowest
cost. Features DC amplifiers. Flat from DC to
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/
in_; input Z 3 megs; direct-coupled & push-
pull throughout. 4-step frequency-compen-
sated attenuator up to 1000:1. Sweep: per-
fectly linear 10 cps- 100 kc (ext. cap. for
range to 1 cps). Pre-set TV V & H positions.
Auto sync limiter & amplifier Direct or C
coupling; balanced or unbalanced inputs;
edgte-lilt engraved lucite screen with dimmer
control.

©More features and versatility, more

range and accuracy than in generators
costing three to four times as much. 150 ke
to 435 mc with DNE generator in 6 fun-
damental bands and 1 harmonic band!
=*1.5% frequency accuracy. Colpitts RF
oscillator directly plate-modulated by K-
foliower for improved modulation. Variable

oV & |

o8 & WY

bt

<v.pm swere TSR

R A

depth of internal modulation 0-50% by 400
cps Colpitts oscillator. Variable gain external
modulation amplifier: only 3 volts needed for
30% mod. Turret-mounted, slug-tuned coils
for max. accuracy. Fine & Coarse (3-step) RF
tattelnuatms. RF output 100,000 uv, AF output
010 v.

@ Provides more ranges, greater ease and

accuracy, and better performance than
any competitive unit, Entirely electronic
sweep circuit with accurately-biased incre-
ductor for excellent linearity. Extremely flat
RF output. Exceptional tuning accuracy. Hum
& leakage eliminated, 5 fundamental sweep
ranges: 3-216 mc. Variable marker range:
2-75 mc in 3 fund. bands, 60-225 mc on har.
monic band. 4.5 mc crystal marker osc.,
crystal supplied. Ext. marker provision. At-
tenuators: Marker Size, RF Fine, RF Coarse
(4-step decade). Narrow range phasing con-
trol for accurate alignment.

@Speedy, simple operation, unexcelled

sensitivity and accuracy; superb elec-
trical and mechanical design. Tests all
receiving tubes (picture tubes with adapter),
n-p-n and p-n-p transistors. Composite indi-
cation of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combina-
tions of 3 plate voltages, 3 screen voltages,
3 ranges of continuously variable grid voit-
age (with 5% accurate pot.). Sensitive 200
ua meter. 10 six-position lever switches:
freepoint connection of each tube pin. 10
push-buttons: rapid insert of any tube ele-
ment in leakage test circuit. Direct reading
of inter-element leakage in ohms. New gear-
driven rolichart. CRA Adapter $4.50.

1 r reas

crek renmudiac a8 9
T j(ETrEE

s R

(E) DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR
TESTER #666
KIT $69.95 WIRED $109.95
Complete with steel cover 2nd handle

[ ®
: TV-FM SWEEP GENERATOR
& MARKER #368
KIT $69.95 WIRED $119.95

Also available:

57 Push-Pull
Oscilloscope #425

Kit $44.95 Wired $79.95

i

© 1951 FICO 33-00 N Blvd. L. 1. C. ¥, N. Y. Add 5% in the West

ﬂ Woserne... B ot
flaar {oe
o oy o' o ®
: st S tie fo =,
S @ | fean |
@ o ' Lo @ Ko § & 12V Battery
s 3 Power & Bias iminator
£ All Transistor Supply for Deluxe Tube Tester #625 | & Charger #1050
" Portable RA-6 Transistorized Multi-Signal Kit $34.95 Kit $29.95
8 = Kit $29.95 Eqpt. #1020 Tracer #147 Wired $49.95 Wired $38.95
Pl G v = Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
@ - 0 = less battery Wired $27.95 Wired $39.95 Adapter ... $4.50 | Wired $47.95
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.- ; o €1C0 33-00 Northern Bivd.. L.1.C. 1, N, V. c3 |
B 0 d‘;’ ‘:’ w = jer > Show me HOW TO SAVE 50% on [] Test Instruments |
& [ g = | O Hi-Fi [0 Ham Gear. Send me FREE Catalog, name I
: o = e $ bt + | of neighborhood dealer. [] Send free Short Course I
p- N for Novice License.
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RF SIGNAL 5 = . |
GENERATOR #324 - R-C Bridge & R-C-L Address..... I
KiT 526.95 WIRED $39.95 Most EICO distributors Kit $1290 ﬁ%msp‘asrast:r #o508| ™ I
Turn Page For More EICO Values |  offer budget terms. Wired $14.90 | Wired $28.95 | O e e i N |
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Hugo Gernsback, Editor

ANTI-PLANE-COLLISION RADAR

.« . Up-t0-Date Az’rcmft Safety Measures Are Needed Urgently . . .

134 persons were killed as a result of the collision

of two airliners over New York, points up anew that

present-day safety measures are fundamentally in-
adequate, particularly near our large metropolitan air
centers.

More than 175 planes are often in the air together
within a radius of 50 miles over New York City. By
1975, there will be over 350, according to a Federal study
recently made.

Modern jets today fly at the rate of 550 miles an hour
when cruising at full speed. Two jets on a collision
course can thus approach each other at rates up to 1,100
miles per hour, or over 8 miles in 10 seconds. Even if the
pilots see an oncoming plane, it is doubtful that they
can prevent a full head-on or partial collision.

In a few years, jets now on the drawing boards will
fly at 1,300 miles cruising speed. How will they be
handied?

Today, jets approaching our airports must fly at a re-
duced speed of about 230 miles an hour, and are guided
to the proper runway by the technicians of Federal
Aviation Agency. The guiding is customarily by radio-
phone from ground to plane. The tower operator liter-
allv talks the plane down. In an overcast and thick
weather, the incoming plane also uses its electronic In-
strument Landing System (ILS).

But last Dec. 16, when the two doomed planes were
on a collision course and were fully alerted to their
danger by ground personnel, one of the planes was some
11 miles off course and completely “blind” in the thick
cloud overcast. Hence, even if the pilot did take evasive
measures, he could not possibly have known whether he
was heading out—or into—the danger course in the
thick murk.

The obvious answer to this and similar situations is
radar, We have commented on this over the years since
1951.%

After the 1956 two-plane collision over the Grand
Canyon that took 128 lives, we said editorially, in our
May 1956 issue “Airplane Collistion Control”:

But a plane flies in a three-dimensional medium.

Pilots have only a comparatively small angle within

which to make visual observations. They cannot look

behind them, far sideways or above, or below them at

a steep angle in a heavy overcast. Hence the “visual

control” is wholly academic and—under certain

adverse weather conditions—absurd.

We also quote from our 1951 editorial (before the
practical advent of the transistor) :

It should be possible in the meanwhile, however, to

use a six-way modified—or sweep—radar installation,

which need not weigh too much if miniature tubes
and other miniature components are used. In this
case, too, there would be several miniature screens
which pilot or copilot could watch and see if another
plane was approaching from any direction. When
finally engineered, such a device will prevent many
collisions. Such radar installations will be particularly
advantageous during night flying and while flying in
ovel'glzlst weather when the visibility is extremely poor
or nit.

'I'HE tragic airplane disaster of Dec. 16, last, in which

*“Needed Electronic Inventions,” Rapro-ELccTronics, May 1951.

MARCH, 1961

What was meant here was two specialized steep
angle sweep radars, one on top of the plane, one in the
belly. Using two such radars, the pilots are enabled to
see in six directions at once: east, west, north, south,
below and above.

Weight and space requirements, once a serious handi-
cap for commercial airplane radar, are no longer an
insurmountable problem today, thanks to transistors
and microminiaturization.

It is quite inexcusable to postpone the adoption of
collision radars any longer—neither the cost nor tech-
nical difficulty can be given as valid reasons for delay.
While radar installation on aircraft may not be a 100%
solution and insurance against all collisions, it will cer-
tainly do away with a large proportion of midair crashes.

When we speak of radar, we should also mention the
fact that not all radars function on radio waves. There
is, for instance, the infrared or heat radar developed
during the past several years by Aerojet-General Corp.
It uses a rapidly rotating mirror which scans the sky for
other planes. The mirror is sensitive to infrared heat
rays from a distant airplane engine. It has an auto-
matic warning instrument in the cockpit to alert the
pilot that he is on a collision course. It also gives the
range and bearing of the oncoming plane. Total weight
of the new infrared radar is but 30 lb.

How serious the density of our aircraft in the sky is
becoming was pointed out recently in a study made by
scientists at the University of Michigan’s Institute of
Science and Technology. One of the scientists, Dr. Gus-
tave Rabson said: “Today more than 109,000 planes use
the same air space and many are flying more than 100
miles per hour. By 1975 we can expect aircraft to more
than double their present air mileage. . . . We must de-
velop a control system to handle incredibly complicated
situations rapidly and safely.”

Just what does this mean for the future? It means to
us that, by 1975, there probably will be over 200,000 air-
craft, a goodly percentage flying at more than 1,000
miles per hour. Midair collisions are bound to get worse
unless we take heroic electronic measures on the ground
and in the air.

As we see it, radar warnings originating in the plane
and from the ground can only be a temporary makeshift
—they cannot prevail for long. Man’s perception and his
reactions are hopelessly slow and far too sluggish for
the air and space age.

The collision radar in the future must he wholly
automatic—it must steer the plane out of its colli-
sion course without benefit of pilot. A warning
bell or signal will sound, notifying the pilot that
the plane is now under radar control. Likewise,
large airliners will no longer bhe ‘“talked down” by
the tower during overcasts or at night. The tower
operator—not the pilot—will have total electronic
control over the plane during its airport approach
and its touchdown. The operation will be watched
by a bank of special TV cameras near the runway,
via closed-circuit automated television receivers in
the tower. The rest of the routine landing opera-
tion will be by the pilot. —H.G.
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REVIOUS articles in RaDIO-ELEC-
PTRONICS have shown that the tunnel

diode makes an excellent oscillator
(September 1960, page 40; October
1960, page 58, and November 1960, bage
42). The device will “take off when-
ever the correct operating voltage and
a suitable tuned circuit are connected
to its leads. The only important consid-
eration is the power supply. Although
this is usually an unlikely source of
trouble, the tunnel diode supply must
have a very low output impedance. If
the power source impedance is not low,
the diode is likely to slide from one end
of its negative resistance slope to the
other, and behave much the same as a
flip-flop transistor cireuit.

It is a very simple matter indeed to
make the tunnel diode oscillate. It is
not so easy to make the device oscillate
at the correct frequency, however. Each
piece of wire connecting the components
together will form a tuned circuit and
each of these may oscillate simultane-
ously. Even the rf choke may form part
of the oscillatory circuit! It is essential
that the undesired oscillations be sup-
pressed.

In Fig. 1, the diode, crystal and ca-
pacitor are all in series. This configura-
tion constitutes an oscillator circuit.
However, to bias the diode with de volt-
age, we need a dec path across the
crystal. An rf choke will provide the
necessary path but will also form an
oscillatory circuit of its own. A coil and
capacitor tuned to the frequency of the
crystal will lock in with the crystal. The

34

home-made

 TUNNEL-

transmitter

7
£

oscillator will not take off on a spurious
frequency unless the coil is badly de-
tuned.

Part of the wirewound potentiometer
(R1) is shunted across the .005-uf ce-
ramic capacitor. This effectively damps
any tendency toward oscillation in the
capacitor. The components must be con-
nected with the shortest possible leads
to keep unwanted inductance in the cir-
cuit to a minimum. The result is an
oscillator circuit which will operate
over a wide portion of the potentiom-
eter range without any tendency to-
ward parasitic operation. Parasitics are
possible only when the potentiometer or
coil is grossly misadjusted.

A 1.5-volt flashlight battery will
power the transmitter and provide ap-
proximately 50 ma. Most of this is con-

CZRFCW IN2939
S0t pAt— TUNNEL o3
Jlulr DIODE i TQANT
XTAL
= RI 3.5-3.8MC ) S
1.5V 500 x*
BATT ww  Jc!
?+ T-005 GND

NOTE -
RFC-50T N°34 ENAM ON 1/4" FORM SCRAMBLE WOUND

BATT—I.5 volts, flashlight cell

CI1—.005 uf, ceramic

C2—50 uuf, ceramic

C3—500 upuf, mica

D—{N2939 (General Electric) tunnel diode

R—pot, 50 ohms, wirewound

RFC--50 turns No. 34 enameled wire scramble-wound
on a Miller No. 4300 /4-inch diameter coil form

XTAL—3.5-3.8 mc

Chassis, to suit

Miscellaneous hardware

Fig. 1—Tunnel-diode transmitter’s cir-
cuit.
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By
LESTER A. EARNSHAW,
ZL1AAX

|

Crystal-controlled transmitter
operates on 3.5 me, has verified

160-mile range

sumed by the 50-ohm potentiometer.
This apparent waste of power is neces-
sary to hold the voltage to the tunnel
diode constant, and provides the low
impedance mentioned earlier.

An excellent source of power is a
silicon solar cell. In many ways, the
solar cell is ideal for this application
for it is in itself a low-impedance sup-
ply. Connect the cell directly across the
50-ohm potentiometer, in place of the
battery (Fig. 2). Naturally, sunlight or
a bright lamp is essential.

INTERNATIONAL RECTIFIER
SOLAR CELL

Fig. 2—International Rectifier solar cell
will make an excellent substitute for the
battery.

Another “stiff” supply suitable for
consistent transmitter operation is the
voltage developed across a silicon-reeti-
fier junction. The rectifier is connected
in series with a resistor and this com-
bination is connected across a de source.
The de may be a 12-volt transistor
power supply, a battery charger or even
an automobile battery. The resistor size
is computed by Ohm’s law. First deter-
mine the current to flow through the
silicon rectifier and then divide the sup-
ply voltage by the current figure. The
voltage drop across an average silicon

RADIO-ELECTRONYICS
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o AAA-

0C R <

PWR =D <
SOURCE RI S50 R-Ww

Fig. 3—Voltage drop across a silicon
diode rectifier makes a good regulated
power supply for the transmitter. Adjust
R for 100-ma through the diode.

diode (such as the Sarkes Tarzian
M500 or International Rectifier SD-94)
is approximately 0.6 volt. If a battery
charger is used, a filter capacitor may
be required across the diode or charger
output to reduce the ripple. A suitable
circuit for the silicon-diode regulated
power supply is shown in Fig. 3.

Adjustment and operation

Connect a few feet of wire to the an-
tenna terminal and place this lead near
the receiver. Tune the receiver to the
crystal frequency and advance the po-
tentiometer until you hear the signal
beat with the receiver bfo. Just as oscil-
lation starts, or (as the potentiometer
is advanced) ceases, the note will be
ragged and rough. Between these two
points it will be clean and pleasant-
sounding and remarkably free from
chirp. If the solar cell is used to power
the oscillator, a slight change in fre-
quency will be noted as the strength of
the sunlight varies, but this effect is
not objectionable. Of course, if the sun
goes behind a cloud (or is otherwise
obscured), oscillation may cease. At
these times the potentiometer may have
to be readjusted.

Excessive current through the tunnel
diode may ruin it and readers are
warned against connecting the trans-
mitter to a higher voltage source than
that recommended unless a silicon rec-
tifier is used to hold the voltage con-
stant. Always turn the potentiometer
to the voltage-off position before apply-
ing power to the diode. Then, depress
the key and advance the potentiometer
slowly until the oscillator starts. (The
key is inserted in the line between C1
and the arm of R1.)

It is an excellent idea to check diode
current with a 0-to-10 ma meter con-
nected between the arm of the poten-
tiometer and the .005-uf capacitor
(C1). As the potentiometer is turned
up you will see the meter pop up to a
reading of less than 1 ma. If the po-
tentiometer is increased further, the
meter will jump another step. If the
voltage is increased beyond this point,
the diode may be damaged! If the po-
tentiometer is reduced, the meter will
suddenly drop to the intermediate point
and then to the starting current. The
middle step is the correct operating
point for the diode. By observing the
meter and listening to the receiver, you
should have no trouble getting the
transmitter to work.

It was interesting to note that, with
only a 3-foot length of wire connected
to the antenna terminal, the oscillator
was heard on a communications re-
ceiver more than 300 yards away. The
strength of the signal indicated that
much greater distances were possible.

To see if the tunnel diode was ac-
tually a useful communication device,

MARCH, 1961

rather thar a laberatory Icuriosity, I
arranged to have a fellow New Zealand
ham (ZL1AOF, some 160 airline miles
distant) listen for the signals. Initial
tests were very discouraging—not a
peep could be heard. Next the transmit-
ter was used to drive a 6BQ5 amplifier.
Amateur radio ZL1AOF discovered he
had been listening on the |wrong fre-
quency as soon as he picked up the
“high-power” CW transmitter excited
by the tunnel diode oscillator. Once
again the tunnel diode transmitter was
connected directly to the antenna. This
time the signals were received with
amazing clarity. A tape recording of
Jack’s reception, along with a card con-

WWW.americanradiohistoryv.com

firming the contact, attest to the per-
formance of the transmitter.

If actual contacts are desired, rather
than experiments, an 80-meter antenna
must be connected to the tunnel diode,
as shown in Fig. 1. A good earth
ground is also absolutely essential to
duplicate the author’s successful con-
tact. [Apparently ZL1AAX has never
tried a good counterpoise?—Editor]
Some antennas may pull the diode out
of oscillation and, if this happens, the
value of <C3 (nominally 500 s#sf) should
be reduced until oscillation starts. For
best results adjust the potentiometer
with the antenna conneeted to the
transmitter.

END

Fig. 4—Original QSL confirming 160-
mile contact using tunnel-diode trans-
mitter.

=8

transmitter
antenna, ground and power source.

*
Completed requires only
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E. Leitz, Inc.

The Braun Hobby Automatic EF-3.

By C. L. HENRY
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INSIDE

THE

American Speedlight
The Ascorlight A423.

ELECTRONIC
PHOTOFLASH

Photoflash repairs can be business builders. Don’t
pass up work on these simple electronic circuits.

limits his servieing to TV and radio

sets is passing up a substantial
amount of business. Electronics is in-
vading new fields rapidly, and more
equipment requires servicing than ever
before. A good example of this is in
the field of amateur and professional
photography.

More than one-fifth of the amateurs
and almost all professional photogra-
phers have electronic photoflash equip-
ment. The latest photography directory
lists 31 manufacturers of such equip-
ment, each having from 2 to 16 models.
All photoflash units contain at least one
large electrolytic energy-storage capac-
itor, batteries, several resistors, a flash
tube, switches, several cords and con-
nectors. Many units are more elaborate,
using de-to-de converters consisting of
transistor oscillators, silicon rectifiers,
power monitoring circuits, battery re-
charging and thyratron triggering ciy-
cuits. As you can see, this is a fertile

THE electronic service technician who

wwWwW.americanradiohistorv.com

field for electronic servicing. Though
modern photoflash units are complex,
the eireuitry is usually easy to under-
stand. Fig. 1 shows the basic circuit
used in all photoflash units. C1 is
charged to its rated voltage through R1.
The time it takes to charge C1 to 63%
of capacity is T=RC, the old familiar
time constant formula. This is what
photographers refer to when they speak
of reeycle time, although a slightly
longer interval is usually allowed to
permit the capacitor to charge to more
than 80% of its rated voltage. Most
photoflash units recycle in 5 to 20 sec-
onds, depending on their power sup-
plies.

One formula that may be unfamiliar
to you is E (energy) equals %C (mi-
crofarads) times V (kilovolts) squared
(E = %CV?). This tells us that the en-
ergy in the capacitor depends on the
capacitance and the square of the volt-
age. For instance, in Fig. 1, with 450
volts applied to a 1,000-uf capacitor

RADIO-ELECTRONICS
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DISTRIBUTE HIGH VOLTAGE CONTACTS
FOR PROPER OPERATION

(C1), a total of 100 watt-seconds will
be available when the capacitor is dis-
charged. If this discharge takes place
in .001 second through the gas tube,
the cireuit, in that instant, is carrying
100,000 watts. Incidentally, 100,000
watts developed in your screwdriver
blade will probably melt it and will
surely ruin the electrolytic capacitor.
Always discharge these large capaci-
tors through a resistor of 500 to 1,000
ohms.

Capacitor Cl is a special electrolytic,
not only because of its high capaci-
tance, but also because of its very low

Fig. 1—Buasic electronic flash circuit. leakage current. Typical leakage re-
sistance on a good capacitor will aver-
age 10 megohms. This type capacitor

2N277(2)
: +
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PWR
el e L SHUTTER
= 2vearr + CONTACTS

Fig. 2—Two-transistor one-tube
circuit of the Ascorlight.

Fig. 3—Circuit of the Synetron Sixty.
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must be carefully re-formed after any
idle period of 2 months or more. The
voltage applied should be raised slowly
over a period of minutes until the rated
voltage is reached. It must never be
exceeded. These capacitors are also ex-
pensive ($13.50 is typical) so be care-
ful.

The balance of the circuit is composed
of three parts: the flash tube, the ready
light and the triggering circuit.

Flash tube

This is a xenon-filled tube made of
either fused quartz or high-grade Py-
rex. It presents a dynamic resistance,
when triggered, of from 0.1 to 5 ohms
depending on the type tube, and may
draw an instantaneous current of 1,000
amperes. The circuit of the flash tube
should be of very low resistance to pre-
vent limiting this current. This means
that all connectors must be clean and
tight, and the wiring must be adequate.
The spectra of these flash tubes ap-
proaches daylight, with much infrared
and ultraviolet included.

The triggering circuit is composed of
a trigger transformer which fires the
tube by developing about 10,000 volts
on its secondary, which is applied to
the flash-tube trigger electrode. It
should be as close to the flash tube as
possible, preferably inside the envelope.
C3 supplies the power for this trigger-
ing circuit by being charged to 200 volts
and discharging through the primary
of the trigger transformer when the
shutter contacts on the camera close.
An oscilloscope with a triggered sweep
is very useful in checking the various
instantaneous currents and voltages de-
veloped in these circuits.

Ready light

The last part of the typical flash unit
is the ready light. This is an indicator
that tells the photographer when the
capacitor is charged to at least 80%
and ready to fire. After the flash tube
is fired, the neon lamp will glow stead-
ily until the capacitor is recharged.
Then it will start blinking at a rate de-
termined by R3 and C2.
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Fig. 4—The Braun Hobby EF-3.
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There are many variations of this
basic circuit. Fig. 2 is the circuit of a

These flash units are transistorized
(transistor power-monitor cireuit) and

professional photoflash unit, the Ascor-
light A423, made by American Speed-
light Co. A 200-watt-second unit, it will
recycle in 7 seconds and has a power-
conserving cireuit for its nickel—cad-
mium battery. Drain on the battery
during charging is 5 amperes, and drops
to 350 ma when idling. The transistor
oscillator, using two type 2N277 tran-
sistors, operates at 1,500 cycles. Wave-
forms from collector to collector and
base to base are square, with little or

have vibrator power supplies powered
by built-in nickel-cadmium batteries. A
self-charger is included in each unit.
The EF-3 flash head has an adjustable
reflector, to vary the beam width,
The EF-3 (see photo) has three
pushbutton type multi-cireuit spst and
spdt switches as function selectors.
When all are up, the unit operates from
batteries and is controlled by a switch
on the gun. The button on the left

(marked with a sine wave) is the ac
on-off  switch; the center button
(marked with a half-shaded circle as on
the diagram) is pressed for half-power
operation on batteries or ac. The button
marked with the rectifier symbol is
pressed to charge the battery from the
power line.

The transistorized power monitor
cuts off the vibrator when the storage
capacitors are charged to 510 volts
*+10 volts on full power or 350 volts
*10 on half power. R8 and R12 set the

no overshoot. GUN 8 CHARGER SOCKET

The transformer output is doubled by +“ LA {gj, ]r'J el I LR
the rectifiers and supplied to the flash- PWR TRANS ‘ZBECTS 5K y/ i [ 27," |/2w\l\SHUTTER
tube balanced to ground, to prevent d‘ nte | £ i 0 = SQEEASE ggggé$T
insulation troubles. The flash tube is oo ro00) l w | |I ; 1
triggered by the thyratron, a 6483. Fir- ﬁfoo I8 g | I \‘/ 70
ing the flash tube in this manner pre- 30V 4 #rg :4 I 1 r LJ ,
vents excessive shutter-contact current. t el =

5100 Tl I T 1 Bl a5k

Photoflash circuits 7 :3{ | %ii

Fig. 3 is another transistor photo- |. [0 & 1o i TRIGGER '__—<
flash unit—the Synctron Sixty, made 8 3 {ZH TRANS
by Dormitzer Electric Co. Notice that o ra D 1 e i,
ac operation is provided by T2 and S’?WNVL 1 el © L vera casle
RECT 2. This circuit also recharges the i = BATT (EUROPE AN
built-in battery through RECT 1. S1 & MODELS ONLY)
provides a fast recyecle in cases where L;, ________________
this is desirable. As you can see, this é;‘, 4+ STEP-DOWN PWR TRANS jl
switch raises the biasing voltage on the C—} [
bases of V1 and V2, increasing the out- 3-COIL _E‘ I
put of the circuit and also increasing RELAT ¢ |
the battery drain. Reeycling takes 12 q |
seconds normally and 6 seconds with S1 H VOLTAGE |
closed. SHILECTORIT =

Figs. 4, 5 and 6 illustrate three flash al 1|I\C
units made by E. Leitz, Ine. Fig. 4 is d L J'NP,UT
the Braun Hobby Automatic EF-3; =i B W R B N

I'ig. 5, the EF-1, and Fig. 6, the EF-2.
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Fig. 7—F-60 power supply for the Braun flash units.
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turnoff points for full power and half
power, respectively. The vibrator comes
on when the output voltage drops 10 to
30 on full power or 10 to 40 on half
power.

E. Leitz advises me that they supply
parts only to authorized Braun Hobby
repair stations. I'ig. 7 is the power sup-
ply made by E. Leitz for various flash
heads, and is similar to the three just
described.

The Ultrablitz Press in Fig. 8 is a
versatile professional type electronic
flash. It operates from an internal 8-
volt storage battery, a combination ac
power pack and charger or flashlight
batteries. Accessories include a photo-
electric slave tripper, focusing lamps,
an extension flash head that can be used
simultaneously with the standard head
on the camera, a booster (plug-in 600-
uf capacitor) to double light output and
a circular or ringlight for shadewless
lighting when making closeups of small
objects.

TFig. 9 is another Multiblitz flash, the
Color SL. A vibrator cenverter is also
used in this unit, together with a
unique transistor power-monitor circuit
that allows the battery to idle between
flashes. This lengthens the usable bat-
tery life before recharging is necessary.

Many electronic photoflash manufac-

PHOTOELECTRIC
SLAVE TRIPPER

éZMEG

FLASH
|25v TRIGGER TUBE
READY TRANS
IMEG [LAMP
‘ n 8
@& =

TO FOCUS LIGHTS SHUTTER CONTACTS

RINGLAMP

turers discourage local service of their
flash units, even though photographers
may be caused considerable inconven-
ience (and loss to professionals) in
sending the equipment to an authorized
service station in the next state, or
even back to the manufaeturer, for
service. However, a reputable service
shop should be able to obtain parts if
necessary from the manufacturer, or
even obtain the local service franchise!
A pleasant letter here will help! In
many cases substitution may be pos-
sible, even if exact replacement parts
are not available. Kemlite Laboratories
supply many different types of flash
tubes, Sprague. supplies several types
of photoflash capacitors, and alternate
transistors, transformers, rectifiers and
vibrators are also available. All current
manufacturers of photoflash units are
listed in the Popular Photography Di-
rectory, 1960 issue.

After repairing a flash unit, test it
by shooting a roll of film, following the
manufacturer’s guide number.

Troubleshooting
An electronic flash is easier to serv-
ice than an ac—de radio. A vom is the
only piece of test equipment you must
have. A scope is an additional aid.
The best place to begin is at the flash

+Il
VIBRATOR  VIB. TRANS 350V %lSOK
0C75 0C76
4| 400, READY LAMP L2s FALAS
3 B TUBE
Tsoov
‘ 47K
et 2 [o
mL TRIGGER
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— 4700 < SHUTTER
av/izad ) 56V Ql] e | g” convacts
ATT Ao
g o+ RECT ,_L' Fig. 9—Multiblitz Color SL has an ac
&= supply.
MARCH, 19561

wWWWwW.americanradiohistorv.com

Fig. 8—Circuit of Multiblitz Press.

tube. Measure the voltage here. If it
is normal and the flash does not fire,
the trouble is in the triggering circuit.
If a thyratron is used to fire the flash
tube, check to see that it is biased prop-
erly. The firing bias should appear on
the firing or trigger grid when the sync
contacts are shorted. Also be sure to
check the voltage on the keep-alive
grid. Since cold-cathode tubes are al-
most always used in this application,
this voltage is vital to the operation.
Low voltage here or a bad tube can
cause the flash tube to fire too late, al-
though this defect will be noticed only
on the faster shutter speeds of the
camera.

After the tube part of the trigger
circuit is eliminated, check the trigger
coil for proper operation. If an oscillo-
scope with triggered sweep is not avail-
able, replace the trigger transformer
if you suspect it. A triggered scope will
tell you whether the trigger transform-
er is functioning properly. A milliam-
meter in series with the trigger coil
will kick slightly when the trigger ca-
pacitor is discharged through it, but
experience is necessary here to judge
whether the components are good.

In the event of low or no high volt-
age, trace the circuit further toward
the battery. Also, don’t forget the nec-
essary low leakage factor of the elec-
trolytic flash capacitor. If the capaci-
tor’s leakage current increases, a long
recycle time will result. If this current
is too high, the power supply may not
be able to charge the capacitor to its
rated voltage. The capacitor can be dis-
connected temporarily (Be careful!)
and the output of the rectifier measured
unloaded. In the event of high-voltage
battery operation, this is, of course,
unnecessary. If with the capacitor dis-
connected, the voltage is still low, check
the rectifiers, transistors or vibrator.
Remember that normal voltage with the
capacitor disconnected will be only 0.7
times the voltage with it in circuit.

Some units use a power monitoring
circuit. It is supposed to cut down the
activity of the vibrator or transistor
oscillator when the flash capacitor
reaches full charge. A wrong bias here
will cause the input circuits to idle all
the time and will ecut down the output
voltage. It is best to disconnect this
circuit if there is any doubt of its oper-
ation. Then if the output voltage as-

sumes its normal value, you know
where to find the trouble. END
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The completed unit in a neat crinkle-finish case.
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Three-way instrument is audio vtvm, signal

tracer and 1,000-cycle oscillator

o N By KENNETH E. WALTERS
100K e OULD you appreciate a wide-band
jz_ § ‘JZ WVoltmeter which could also be used
05 OUTPUT as a preamplifier, signal tracer
‘ 4 8,3y C5 |52,/ ?ﬂ and, with a special probe, as a 1,000-
RIS +25 Rl - cycle test oscillator? If so, this article

39K R'4 56K 25V 10K was written expressly for you.

iz The circuit (Fig. 1) uses two dual
5 triodes, a 12AT7 and a 12AU7, in a
highly stable amplifier circuit. Response
£ 138 is essentially flat from 20 ecycles to
SEE TEXT 130V/65MA | [i30v about 250 ke. The instrument is usable
- TNRIZTELORIB RIS R20 220K to about 1.6 me for comparative pur-
s Tm 7 i SrepT = SR8 poses. A low-capacitance switch for S1
'.§8$R e e e B g(NK mgl-cmoa IN34-A would improve high-frequency response.
50 MA T co]> Vi-a is a cathode-follower input
e = 50/150V “30/150V Parts for probe stage, direct-coupled to the grid of

6.3V/i.5A0R 2A

el

RI—I1.5 megohms, 1%
R2—150,000 ohms, 19,
R3—15 000 ohms, 1%
R4—5,000 ohms, I%

C5—25 uf, 25 volts, electrolytic
Cb, 7—.01 uf, 600

C9—30 uf, I503\30Hs elecfrolyhc

R5—1.500 ohms, 1% DI 93 4|

R6—540 ohms, 1% Ji—coaxial connector
R7, 9—1,800 ohms J2, 3—tip |acks
R8—47,000 ohms —0-50

R10—pot, 1,000 ohms
RII, 20—220,000 ohms
R12—3,900 ohms
R13—100,000 ohms
R14—470,000 ohms
R15—5 600 ohms
RI6—10,000 ohms

RECT—selemum 65 ma, 130 volts
Sl—é-position -ofary nonshorhng
S2, 3—spst toggle

150 volts, 50 ma; 6.3 volts,

volts, 50 ma; 6.3 volts,

R17—see text 22R12 or Stancor PA-8431 or
R18, 19—1,000 ohms, | watt VI—I2AT7
R21—27,000 ohms, 2 watts V2—I12AUT-A

All resistors Y5-watt

10% unless noted

Cl, 4—.05 uf, 400 volts, paper
C20.1 uf, 400 volts, paper
C3—500 puf, mica

Neon indicator Iamp NE-2
Sockets, 9-pin (2)

Case, 3'x 5 x 7 inches
Chass:s 4% x 2% x 1/, inches
Miscellaneous hardware

Fig. 1-—Circuit of the handy analyzer.
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volts, ceramic disc
C8—50-30 uf, 150 volts, electrolytic

T—power transformer: primary 117 volts; secondary:

2 amps (Thordarson

R1—47,000 ohms, 1/, watt

R2—18,000 ohms, /2 watt

Cl—33 uuf, mica

C2—.002 uf, ceramic

Pl—coax connector to match JI

P2—tip plug to match J2 on
meter

S—dpdt slide or miniature toggle
Probe case and tip (see text)
Alligator clip, wiring, etc.

V1i-b. This second section of the 12AT7
is an ordinary voltage amplifier that
has high-frequency compensation due
to the low-reactance path offered by C3.
The 1,000-ohm potentiometer in the

Ac vtvm covers 0 to 150 volts in 6 ranges—
lowest range, 0-.05. Audio oscillator produces
square-wave output with peak-to-peak amplitude
of about 12 volts. Signal-trocer function useful
in all aud’o stages. Can be used with demodulator
probe in radio if stages.

Tested by a member of RADIO-ELECTRONICS®
staff, the instrument operated quite satisfactorily.
Reaqus on low-voltage outputs from Heath, Eico,
and Knight audio generators were compured to 'l‘ Tg’l‘l?l)
scope readings. Author's frequency ronge of 20— 4L =
250 ke is correct within total variation of 5-10%-—
error increases with frequency. Unit will moke measurements at
higher frequencies but accuracy is impaired. However, a correction
chart could be drawn up.

1.5 amp; or 125

equivalent)

RADIO-ELECTRONICS
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cathode circuit of this stage is the
calibration control. Its setting deter-
mines the amount of degenerative feed-
back voltage from V2-b through the
metering circuit. This feedback path is
broken when 82 is open and the am-
plifier gain increases. This is highly
desirable when using the instruiment as
a signal tracer.

V2-a is a voltage amplifier with R-C
coupling to the cathode-follower output
stage. We have degenerative feedback
in V2-a because of the unbypassed
cathode resistor R12.

A close look at the schematic reveals
that there are two phase inversions,
one at the plate of V1-b and the other
at the plate of V2-a. Thus the output
voltage will be in phase with the input.
This is one of the requirements of
an oscillator, and the feedback path
through C1 and the switch in the probe
(Fig. 2) is the other. The circuit oscil-
lates at about 1,000 cycles. The output
is a square wave with an amplitude of
about 12 volts peak-to-peak at the probe
tip.

The circuit is built into a 3 x 5 x 7-
inch case. The small chassis is only 43
x 2% x 1% inches. The 1%-inch right-
angle portion is cut to fit snugly around
the meter case.

P2 | Rl 47K R2- |sx
@ ici] I [
B 002 l
MICA FJ
| SLIDE |
Pl A sw
PUAS, e J AW |
):fSHIE—LDED—— DIRECT ]PTT,?BE
CABLE  SHIELD | f

Fig. 2—Probe circuit enables operation
as 1,000-cycle oscillator,

A common bus made of No. 18 copper
wire is used for all B-minus connections.
All leads are kept short and direct.

The combination direct and oscillator
probe was built in the aluminum hous-
ing of an old can type electrolytic
capacitor. The probe housing measures
134 inches in diameter and 33k inches
in length. The probe tip consists of a
small nail soldered into a phono plug.

Power requirements are slight. The
power transformer I used had a 150-
volt secondary so I added R17, a 750-
ohm 1-watt resistor, to protect the 130-
volt selenium rectifier. If a 125-volt
transformer is used (as described in
the parts list), R17 can be omitted.

Coupling capacitor C5 should be
checked for leakage before closing S2.
If this capacitor is leaky, excessive cur-
rent may damage the meter movement.
After completing the instrument, open
82 and apply power to the circuit.
Check for voltage between J2 and J3
with a de voltmeter. If voltage is found
after initial warmup, it indicates leak-
age. An unformed, new capacitor may
show leakage by the above test. Do not
discard the unit—try forming it by
leaving the instrument on for about an
hour with a jumper across J2 and J3.
This applies about 7.3 volts dc to the
unit. Then make another voltage check.

To calibrate, set the range switch to
the 5-volt position and touch the test

MARCH, 1961

leads to a 5-volt source, preferably at
1,000 eycles, and adjust R10 for a full-
scale reading.

To use the instrument as an osecilla-
tor, open the meter-cirenit switch and
set the range switch for 95 volt. Plug
P2 (Fig. 2) into J2 and then throw the
probe switch to the ascillator position.
The 1,000-cycle square-wava test volt-
age is now available at the probe tip.
After using the instruinent as an oscil-
lator meter, switch 82 should not be
thrown to the meter position for about
8 seconds. This lets capacitor C5 charge
through the 47,000- and 18,000-ohm re-
sistors in the probe assembly. This pre-
vents damage to the meter movement
as the charging current of C5 is much
greater than that required for full-scale
deflection of the meter.

When signal-tracing, place the probe
switeh in the direct position and open
the meter switch to increase the am-
plifier gain. Phones are used to monitor
the output.

With a detector probe the instrument
can be used to signal-trace in rf and if
circuits. My vtvm detector prabe works
nicely with the instrument, so I did not
need a special detector probe.

The 1,000-cycle square wave can be
used for amplifier response testing. An
amplifier with good response to 10,000
cycles or more should pass the signal

Parts arrangement inside the case.

www.americanradiohistorv.com

without changing the shape of the
waveform.

Use the voltmeter with an audio
pscillator and you have a good capac-
itance meter. It measures capacitance
from 1 to 2,000 wuf.

Set the oscillator to 1,000 cycles and
adjust its output until the voltmeter
reads full scale on the 0.5-volt range.
Leave the ground leads of the signal
generator and voltmeter connected and
place the capacitor to be tested between
the oscillator hot lead and the volt-
meter input. The 1,000-cycle voltag
divides between the reactance of the
capacitor and the input impedance of
the voltmeter according to the ratio of
reactance to resistance.

On the 0.5-volt range, the meter reads
capacitance from 20 to 2,000 uuf. For
capacitance below 20 uuf, switch to the
.05-volt range. This range reads from
1 to 11.6 upf.

1 would like to point out one more
possible use for the instrument. That
is as a code-practice oscillator. Insert
a key between P1 and J2. Then set up
the circuit for oscillator operation as
previously described. The code signals
appearing at the output (the probe tip)
may be fed to phones or to a small
amplifier and speaker system.

An instrument as versatile as this
should find many uses. END

41


www.americanradiohistory.com

CONVERTER

POINT RECEIVING
ANTENNA

AMPLIFIER

)
PREAMPLIFIER

CCHANNEL ™ TO TRANSMITTIN
ANTENNA

B DENTIFI-
fcaTiON
ONIT

POWER
AMPLIFIER

b ouTPyT
¥ INDICATOR

Complete vhf
translator less an-
tennas and match-
ing transformers.

Are you ready to install a translator?

By PHILIP FREEN*

ELEVISION coverage in North
TAmerica has been steadily extended

in populated areas, but there are
many places where a full-fledged TV
station is an economic impossibility.
However, with translators, the same
television programming can be brought
to villages of as few as 100 families.

Until recently the Federal Communi-
cations Commission allowed the use
of translators on uhf only. This often
required uhf converters for each home
TV set. FCC docket No. 12116, Sep-
tember 16, 1960, legalized vhf trans-
lators. Operators of vhf translator
equipment must now file applications
for temporary use until October, 1961,
at which time all equipment in use must
be approved by the FCC.

A translator is basically an automatic
television transmitter, which picks up
the signal from an originating station
and rebroadeasts it to an isolated com-
munity that cannot normally receive
the signal from the originating station.

Vhf translators can usually be com-
pletely installed for less than $3,000, if
a suitable site with a source of 117-

*President, Benco Television Associates Ltd.,
Rexdale, Ont., Canada.
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volt ac is available. A typical translator
can be maintained for about $500—
$1,000 per year. The local radio tech-
nician can usually maintain the equip-
ment, providing himself with an addi-
tional source of income while perform-
ing a service for his community.

How translators work

The photo shows the front view of
the Benco T-1 translator. The callouts
identify the various units contained in
the transmitter housing.

The signal is received and fed
through an antenna matching trans-
former to a preamplifier. This low-noise
unit is tuned to the frequency of the
distant television station. It has a gain
of 65 db. The noise figure is 4 db on
low-band channels and 6 db on high-
band vhf channels. The circuit includes
age to maintain satisfactory picture
quality with input signals as low as 50
mv.

The preamplifier raises the level of
the input signal so that any man-made
noise in the vicinity of the translator
will have little effect. In addition, any
traps or filters that may be necessary
to clean up the received signal can be
inserted at the preamp output, where
the signal is at a relatively high level.

www.americanradiohistorv.com
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Next comes a crystal-controlled con-
verter which changes the frequency of
the incoming wanted TV channel to that
of the chosen output channel.

The converted signal is further am-
plified by a low-distortion channel am-
plifier. This unit uses age to assure that
maximum permissible drive is supplied
to the output power amplifier tube even
when the input signal fades severely.
This low-distortion channel amplifier
also prevents any possibility of spurious
signals (harmonics of the crystal oscil-
lator, etc.) from reaching the power
amplifier.

Finaily, the signal from the channel
amplifier is fed to the power amplifier.
This unit feeds 8.7 volts with good lin-
earity to the 75-ohm transmitting an-
tenna, providing 1 watt of 1f power
plus, of course, the antenna gain.

By using a Yagi type transmitting
antenna—it can bhe a heavy-duty ver-
sion of a standard rveceiving antenna—
it is possible to get 10 watts of effective
radiated power.

Automatic operation

The second output of the channel am-
plifier is fed to the identification unit.
This is a programmer designed to oper-
ate the translator. It switches the trans-
mitter off when a very weak signal, or
no signal at all, is being received. It
provides facilities for remote-control
operation, and superimposes station
identification every % hour. The unit
also provides a delayed switch-off action
to avoid cutoff due to momentary signal
fading.
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The identification unit discriminates
between the TV signal and an equal
amount of noise, assuring a positive
action when operating with weak sig-
nals.

A power indicator is connected to the
final rf output. It is factory-set to indi-
cate maximum permissible power level
with a translator output of 1 watt.

The last unit shown is the voltage-
regulating transformer. It is important
for constant power output since most
translators are operated at the end of
poor-quality power lines, and the ac
input often varies between 95 to 130
voits. Tube life can be doubled by using
a voltage-regulating transformer.

Site location

Site location is a task that should

be undertaken very ecarefully. These
factors must be considered:
» A signal of at least 100 xv should be
available from the remote master TV
station more than 98% of the time. To
find a suitable receiving site, erect a
temporary antenna, usually a Yagi
type, and monitor the received signal
for about 100 hours. Bear in mind that
during the summer months extremely
erratic conditions prevail, and it is pos-
sible to get signal-strength readings
10 times higher than those which are
normal for a particular TV station.

In mountainous country, the best re-
ceiving site is often on the slope of a
mountain facing the distant TV station
rather than on the top of the mountain
as might be expected. Try to find a
fairly gentle slope rather than a pre-
cipitous one. By searching with the test
antenna, both vertically (5-20 feet)
and horizontally, it is usually possible
to find a signal if the desired TV sta-
tion is less than 150 miles away and
there is no abnormally high mountain
between.

In flat country, the dominating fac-
tor is usually the height of the receiving
antenna which, obviously, must be as
great as possible.

A good translator receiving antenna

becomes especially important in low-
signal areas—stacked Yagis are gen-
erally recommended. Rhombic antennas
are more difficult to construct, but,
judging by our experience, have supe-
rior signal-capture characteristics.
) Having located one or more possible
receiving sites, pick out a suitable
transmitting site. It should be as close
to the receiving site as possible. The
most desirable would place the trans-
lator transmitting antenna overlooking
the town or village to be serviced and
not more than 5 miles away.

The translator transmitting antenna
should not have high horizontal direc-
tivity. As a general rule, when maxi-
mum radiated power is required, ver-
tical stacking is advisable. Here again
good-quality  heavy - duty antennas
should be used.

The polar diagram of the selected
antenna should, as far as possible, cover
only the populated area of the village
and have a minimum of back radiation
and spurious side lobes. This puts all
the available power where it will do
the most good and decreases the possi-
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bility of interference with other trans-
lators in the vicinity.

If the best transmitting site happens

to be some distance away from the best
receiving site, a coaxial cable system
will have to be used to bring the re-
ceived signal to the translator.
p Whatever site is finally chosen for
the transmitting antenna, there must
be 117-volt power available. The source
of power should be capable of delivering
at least 1.5 kw with reasonably good
regulation. The 1 kw over and above
the electronic equipment’s appetite is
for soldering irons, lights and, most
important of all, a 1-kw heater or hot
plate. (Hot coffee and some warmth
can be a life-saver after trekking up a
mountain on a cold winter’s day to
replace a tube.)

If the receiving site is not at the same
location as the transmitting site and
amplification through a coaxial cable
is required, it is possible to use re-
motely powered transistor amplifiers to
eliminate the need for ac power at the
receiving site.

The availability of ac power at a par-
ticular site in many cases overrides
other considerations, since the cost of
running ac power lines of even moder-
ate length is rather high.

) After ali the three factors outlined
above have been considered and a site
chosen, the next problem is the choice
of a suitable enclosure for the equip-
ment. While the Benco T-1 translator
is completely weatherproofed and may
be mounted outdoors on the antenna
support, it is highly desirable, if pos-
sible, to have a small building avail-
able for tools, spares and human com-
fort. The translator will work quite

happily i1 a temperature of 20 below,
but you will not be at peak efficiency if
you have to change a tube in this tem-
perature.

» The nomogram shows the signal
strength available across the input
terminals of the home television re-
ceiver in a village served by a trans-
lator when the TV channel and distance
from translator transmitting antenna
to home receiver are known. The nomo-
gram assumes a home receiving antenna
gain of 9 db and a translator transmit-
ting antenna gain of 6 db (with refer-
ence to an isotropic antenna) and a
2-db feeder loss on both the receiving
and transmitting antennas.

For example, the dotted line indicates
that a signal from a channel-2 trans-
lator will arrive with 500 pv across the
home TV set’s 300-ohm terminals via a
line-of-sight path of 30 miles provided
that the first Fresnel zone is cleared.

In simplified terms, the Fresnel zone
is a criterion to determine whether the
earth is sufficiently far removed from
the line-of-sight ray to allow free-space
propagation conditions.

For those interested, the first Fres-
nel-zone clearance is given by

‘/ d
1,140 V"

where d is the distance in miles between
the transmitting and receiving anten-
nas and F is the operating frequency
in megacycles.

To take the example shown, the first
Fresnel-zone clearance for Channel 2
for 30 miles is approximately 800 feet:

!
0
(1,140\%0— = 1,140 X 0.7 approx.)

This means that the line-of-sight ray
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from the translator transmitting an-
tenna to the home viewing antenna
should clear any obstacles in the middle
of the span (15 miles) by 800 feet for
the nomogram to be correct.
Installation

Installation is relatively simple since
the translator package is a complete
self-contained unit which, basically,
needs only a receiving antenna, trans-
mitting antenna and a connection to a
117-volt 60-cycle power source.

The unit is factory-aligned and the
only control which may be set in the
field without using test equipment is
the power output control. The Benco
unit has a power output meter. It should
never read more than maximum per-
missible power. No other adjustments
on the translator should be made with-
out having a complete set of alignment
data available with the necessary test
equipment.

Be especially careful with coaxial
cable connectors. Remember that each
connection will be subjected to severe
temperature variations, which tend to
loosen threads and cause intermittents.
Follow the manufacturer’s instructions
exactly.

Make power connections to the unit
according to the local electrical code
and make sure they are properly
switched and fused.

The remote-control line, if required,
should be installed from the translator
to the operator’s house or place of
business. The line may consist of ordi-
nary twisted-pair telephone line, but
total loop resistance must not exceed
the manufacturer’s specifications (for
the Benco T-1, 2,500 ohms).

After the translator is completely
installed, use a television set to mon-
itor the input signal at the monitor
point provided. The picture obtained
from the output of the translator can
never he any better than the input, but,
strangely enough, quite a few people
expect it to be. Use a field-strength
meter to check the ratio of sound to
picture carrier. According to Hoyle, the
sound carrier should be ahout half the
strength of the picture (% of the
power). Adjustments on the T-1 trans-
lator alter this ratio if necessary.

The sound carrier should never be
allowed to become greater than the
picture carrier. To be safe, we have
found it advisable to keep the sound
carrier at only 1 the signal strength
of the picture carrier (1/16 of the
power).

This still allows excellent sound
reception, but assures that, if for any
reason (summer conditions), the sound
carrier rises in respect to the picture
carvier at the input to the translator,
it will never exceed it. Moreover, it
allows 15/16 of the output power of the
translator to be put into the picture
carrier,

The information in these few pages
should, we trust, assist the local tech-
nician in siting and installing trans-
lators and, while this article has been
slanted toward vhf translation, the
same reasoning and procedure apply
equally to uhf units. END
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BBB Raps Set Manufacturers

NOT all those complaints against the
electronic industry that we hear
about from the Better Business Bureaus
are customer complaints against the
local service technician. More than a
few are complaints from service tech-
nicians and dealers against distributors
and manufacturers. This was revealed
by Kenneth B. Wilson, president of the
National Better Business Bureau, in a
recent address to a meeting of the Serv-
ice Committee of the Electronic In-
dustries Association (EIA).

The technician did come in for his
share of complaints, Wilson pointed out.
But even then, the greatest volume of
complaints directed at the technician
was due to misunderstanding of warran-
ties. It is no surprise to the service tech-
nician that the set owner is unpleasant-
ly surprised to learn that, under the
warranty setup, set owner and manufac-
turer are co-guarantors of the receiver
and that his share—cost of the labor in
replacing a defective part—may run
several dollars more than that of the
manufacturer—the cost of the actual
component. The manufacturers may not
be as aware of the situation. If such is
the case, they heard of it at this meet-
ing.

Dilatory service was another major
cause of complaint, according to the
BBB. Technicians may keep a set many
days or even weeks. Customers are espe-
cially annoyed because “few explana-
tions, if any, are given as to the cause
of the delay in the meantime.

Overcharging, ineffective and incom-
petent service, and failure to live up to
promises were the other main com-
plaints against service technicians by
customers.

Unavailability of replacement parts is
the greatest cause of both public and
service industry complaint against man-
ufacturers (and distributors). The in-
dustry, says the BBB, may feel that it
has some good alibis for this problem,
but they are not good enough to satisfy
either irate customers or frustrated
technicians who have to wait weeks or
even months for a needed part:

“The plain and inescapable fact of
the matter is that they find it difficult,
if mot impossible, to believe that the
brains and intelligence which have been
able to ereate the fabulous mew elec-
trontes miracles about which they read
every day, cannot develop a system
which will deliver replacement parts
promptly.”’

Inadequate field testing and inade-
quate inspection formed the second
complaint of the service technicians,
and, they report, a frequent cause of
customer complaints. Said Wilson,
“Dealers report there are very few
brands of TV sets they would dare
take to a customer’s home in an un-
opened carton, because so many sets re-
quire servicing before installation.”

A group of related complaints centers

WWW.americanradiohistorv.com

around the quality of the product. Poor
quality of components, unavailability of
parts for discontinued or small-run
items and units badly designed from a
servicing standpoint all came in for
their share of criticism.

Delay in correcting manufacturing
faults irked technicians especially. In
many cases, they tell the BBB, the
manufacturer discovers a production
weakness soon after a new model starts
running, but continues to distribute sets
already completed.

Poor communications of this type are
often the fault of the distributor, as is
the dissemination of other service in-
formation. He and the manufacturer are
both held responsible by the service
organization for failure to supply prod-
uct and service data promptly. Another
form of poor communications is the
distributor’s failure to report whether
an order is being filled immediately or
will have to be ordered from the factory.
This puts the service technician at a
disadvantage with his customer, be-
cause he cannot report definitely and
accurately as to possible delays.

Availability of replacement parts is a
responsibility of the distributor whose
business is supposed to distribute just’
such parts, as well as of the manu-
facturer. Some distributors are the sub-
ject of complaints on this score.

As might be expected, many com-
plaints arise from distributor sales of
parts to consumers at the same prices
as to service customers, as well as the
“nurturing” of spare-time service op-
erators. Many of these, complainants
point out, are presumably operating
illegitimately, without filing tax reports
on business done.

In concluding the report, the National
Better Business Bureau presented 12
recommendations to manufacturers
from among those received from the
servicing industry:

» Ship only tested products,

» Do more thorough field testing to
minimize “built-in” breakdowns.

) Stick to high-quality components with
long-life potential.

p Create better public understanding of
the true nature of your warranties.

p Keep warranties within time periods
which will be profitable to service.

) Get service information to the in-
dustry.

P Limit advertising claims to demon-
strable performance in the field.

p Provide more and better training fa-
cilities and clinics for the servicing of
the industry’s products.

) Make replacement parts promptly
available to the service industry.

) Design circuits with better accessi-
bility to parts.

) Recognize and correct manufacturing
faults promptly.

) Secure distributor cooperation in ex-
pediting parts orders. END
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By MANNIE HOROWITZ*

HOOSING an amplifier to buy or
to build from a kit or magazine
article can be difficult. Overcom-
plicated units loaded with con-

trols confuse rather than provide any
worth-while benefit. On the other hand,
a simplified unit which does not serve
the complete purpose of the audiophile
should also be avoided.

To simplify circuitry comparison, the
amplifier is divided into two sections—
the preamplifier and the power ampli-
fier. Here, the preamp is discussed as
an individual unit. This discussion also
applies to the preamp section of a
composite unit that has the preamp
and power amplifier on a single chassis.

The preamplifier may consist of an
amplifier stage for a magnetic car-
tridge, a group of rumble and scratch
filters, a tone-control section and a low-
impedance output stage.

Fig. 1 is the schematic of the Rico
HF-61A preamp. A simple yet complete
unit, it lends itself easily to analysis
and circuitry comparisons.

That the unit is built for versatility
is especially noticeable at the phono in-
put, where there is a special slide
switeh for selecting one of two record
players. This is useful for individuals
who use a record changer for old 78-
and 45-rpm dises and a turntable for
38’s. Phono 2 has two input jacks, J2

*Electronic Instrument Co. (EICO), Long Island
City, N. Y.

and J3. J2 is compensated for high-
output magnetic cartridges. Fig. 2-a
shows how this section can be ‘simplified
when only one input is necessary.

The output from the phono pickup
is fed to a high-gain amplifier stage
for a magnetic cartridge. Not only
must this stage provide a gain of about
50 at mid-frequency, but it must also
incorporate the circuitry for the various
record equalizations. The most common
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Rumble filter $3
shown in flat position.
Moves down to 502 and 100Q.

Fig. 1—The Eico HF-61A preamp.

wWWW.americanradiohistorv.com

BLACK \_.

Scratch filter S4
shown in FLAT position.
Moves down to 10 KC and 5 KC
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is RIAA-

equalization
Ortho. Some equipment manufacturers
feel that equalization for Columbia,
London, American 78 and European

in use today

78 records should also be included.
This is done here by switching net-
works with sections S1-a through S1-d
on the INPUT SELECTOR. Actually, the
curves for all these equalizations vary
slightly from each other, and any slight
compensation, although approximate,
can be made by adjusting the tone
controls.

Hum, noise and distortion

Fig. 2 shows the schematics of two
magnetic-cartridge amplifier stages
featuring RIAA equalization. Fig. 2-a
is the same circuit used in Fig. 1—this
time shown with only a fixed RIAA
compensation. The stage must be de-
signed for a minimum of hum and
distortion. Frequently, one of these
factors is sacrificed for the other. Cir-
cuits using feedback usually do both
and have minintum distortion without
excessive hum.

Low hum levels in a feedback circuit
are possible; 50 db of hum below full
output is not too difficult to get. You
can get somewhat lower hum, but
higher distortion, if you use a losser,
rather than a feedback circuit (Fig.
2-b).

Several manufacturers have attempt-
ed to eliminate hum entirely by using

Chassis layout
HF-61A. Input

. s S oY
P—. — R

of the

jacks

and hum-balance con-
trol are on back panel.

The Eico HF-61A,

a control preamp.

§ — oo

T

ey
apurctan

got vid of the hum, the transistors
sometimes introduced a more annoying
factor——a high noise or hiss level. At
the present state of the art, a good
12AX7 or its European low-noise
equivalent, the ECC83, is probably
superior to the transistor in this appli-
cation.

Careful design and layout can over-
come the many hum, noise and distor-
tion problems inherent in the magnetic-
cartridge preamplifier stage. However,
it would be preferable to eliminate this
stage entirely.

Several ceramic cartridges on the
market are as good as many magnetic
types and require no more gain from
the preamp than does a tuner—making
the extra amplifier stage unnecessatry.
The better ones are accurately equalized
to the RIAA curve. Using these car-
tridges, we can get comparable results
without the drawback of the hum, noise
and distortion inherent in some of the
amplifier stages designed for magnetic
cartridges.

The phono amplifier output as well
as the high-level inputs (J4, J5, J6
and J7) are all fed to a selector switch,
Sl-e, where the particular channel to
be used is chosen. Barring the use of
the selector switch for any other fune-
tion, input selection can be handled by
a single-pole five-position rotary switch
(I'ig. 3). However, switch S1 on the
HF-61A accomplishes one more impor-
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stock item. Section S1-f shorts to
ground all inputs not in use to avoid
crosstalk.

S1-e leads to a level control. Although
theoretically a simple attenuator, a pot
has a small inherent capacitance from
the sliding arm to ground. So, if its
value is made too large, some settings
of the control result in rolloff at the
high frequencies. Values between 500,-
000 ohms and 1 megohm will give
satisfactory results. Lower values can
be too much of a load on the inputs.

The networks and switching for
scratch and rumble filters are between

INPUT FROM PHONO AMPL [Fig.2)

AUXILIARY IN
TUNER IN
TVIN @
TAPEIN 7

OUTPUT TO LEVEL CONTROL (Fig.1)

Fig. 3—Input selection can be handled
by 1-pole 5-position rotary switch.

V2-a and V3-a. Rumble switch S3 moves
down for 50- and 100-cycle cutoffs.
Scrateh filter switech S4 moves down
for rolloffs at 10 ke and 5 ke. In
the position shown, therc is no filtering
action. Sliding the switches down pro-
vides for rumble and scratch filter ac-
tion. Since each switch has three posi-
tions two degrees of filtering can be
provided, with the remaining position

transistors in this stage. While they tant funetion not possible with a jobber  for flat output.
/ A
12AX7 g2 A 12AX7 )
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Fig. 2—Equalization circuits: a—feedback type; b—Ilosser type.
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Fig. 4—Simplified feedback type scratch and rumble filters.

When good mechanical equipment is
used in conjunction with a preamp, the
scratech and rumble filters are not an
absolute necessity. A good tone control,
such as the Baxendall type, can be
used for some of this filtering action.
However, if these controls are desired
(scra.ch and rumble), they should be

Fig. 5—Tone control circuits: 2

this point in the circuit, the LOUDNESS
control can serve as a volume control
for monitoring the signal being re-
corded, without affecting the actual
recording. The LEVEL control, R15,
limits the signal strength to the tape
recorder to undistorted amplitudes. The
preamp has a very-low-impedance out-

Feed the output from this, A, and the
other inputs to a selector switeh in
(Fig. 3). The output from this switch,
B, can go to a level control and then
to the scratch and rumble filters (C in
Fig. 4) when desirved; or else it can go
directly to the tone controls (D of Fig.
5-a or 5-b). If scratch and rumble
filters are used, the output from these,
E, can be connected to point F on
either tone-control system, omitting the
first tube and associated circuitry. The
tone control output, G, can serve as the
preamplifier’s output. A conventional,
well-filtered power supply can be added,
using the rectifier circuit shown in
Fig. 6 and the filtering circuit con-
nected between the red and black leads
of Fig. 1.

Many combinations are possible and

) TAPE
'_j OUTPUT
6 =
A
100K
3.3K
.02
= B+

losser type; b—Baxendall feedback type.

When used with Fig. 4 circuit, eliminate everything ahead of point F.

inside a feedback network (Fig. 4). In
the Eico HF-61A, this feedback net-
work is from the plate of V3-a to the
cathode of V2-a through R19 and C10
(Fig. 1).

Tone controls

For many years, the most popular
type of tone control was the losser. No
feedback is included in the cirenit. As
a result, respsnse was seldom perfectly
flat and distortion was high. An excel-
lent system, the Baxendall gives per-
fectly flat response with cancellation
of distortion in the tone control stage.
This is done with the help of the feed-
back loop (from plate to grid which
also provides the tone control action
(Fig. 5-b).

An output to a tape recorder should
come from some low-impedance point
in the unit. It should not ineclude loud-
ness compensation, but should include
rumble and seratch filters, if any. This
output should come before the tone
controls because of the lack of linearity
in these circuits. However, when using
the Baxendall type, this objection is
minimized.

To do all this, a cathode-follower
output should be placed before the tone
controls for the tape takeoff. However,
a low-impedance output can be taken
dirvectly from the feedback type Baxen-
dall tone control, if used (Fig. 5-b).
The HF-61A uses the low impedance at
the plate of V3-a (the result of feed-
back) for this output. In this instance,
there is no undesirable tone-control
coloration when recording.

The LOUDNESS control, compensating
for ear inefficiencies at the high and
low frequencies at low output levels,
follows this circuit. When located at
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put because of the cathode-follower ae-
tion of V2-b.

One note about the power supply is
highly important for good results from
any preamp.

A good, well filtered power supply is
necessary. However, many separate
filter capacitors are frequently pro-
vided in one mietal can. This can lead
to coupling within the can betwen the
individual capacitors, resulting in
excessive 120-cycle ripple being intro-
duced into the high-gain phono ampli-
fier section. It is thus necessary to have
a physically separate decoupling capac-
itor for the earlier preamplifier stages.

Build your own

A simple preamp can be made by
combining some of the drawings. For
example, you can start with a phono
equalizer stage, either Fig. 2-a or 2-b.
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Fig. 6—Power supply used to convert
Eico HF-61 into a self-power unit.

interesting results can be achieved.

A general note on wiring is impor-
tant to the successful completion of any
preamp. Beware of noise-causing rosin
joints or rosin flux flowing into sockets.
If necessary, clean the sockets with
contact cleaner when the pre-amplifier
construction is completed. Pay careful
attention to necessary shielding and
rules concerning ground loops to avoid
hum and oscillation caused by electro-
static and electromagnetic fields. END

P

Suggested by G. Auman

RADIO-ELECTRONICS


www.americanradiohistory.com

LIGHT-WAVE
(ommunication

light are the signal carriers of two

new line-of-sight communications
systems. One, the daylight version, is
sold as a toy, yet works well enough to
be considered much more. The infrared
unit is sold as a communications device,
a job which it fills effectively. Commu-
nieations systems of this type would
work well in space and might some day
be used by a future space corps.

The toy is called a Sun-Fone. It con-
sists of two units—a receiver and a
transmitter. The transmitter is a plas-
tic gun-shaped device with a mouth-
piece on one end and a flexible mirror
on the other. The mirror is adjusted so
sunlight is reflected from it toward the
receiver. Once aimed, the user speaks
into the mouthpiece. The voice causes
the mirror to vibrate at an audio rate,
modulating the light-beam reflected by
the mirror.

URDINARY daylight and infrared

MARCH, 1961

The receiver is another plastic gun-
shaped device. The modulated light
strikes a solar cell mounted at the rear
of a trumpet-shaped light shield. It
changes the modulated light into an ac
voltage that is fed to a pair of head-
phones. They convert the ac signal back
into sound and the listener can hear
what his partner with the transmitter
said. There is no amplifier and no bat-
teries in the unit.

The infrared device is called an In-
fraphone. It is made by Infrared Indus-
tries Inc.,, Waltham, Mass. It is de-
signed for commercial applications
where it ean fill the need for low-cost
two-way eommunications in places
where radio eannot be used or is not
practical.

The unit is battery powered and can

www.americanradiohistorv.com

The Infraphone. Large upper circle is
receiver detector, smaller lower one, the
infrared source.

be used day or night. With mirrors, it
can even be used to communicate
around corners.

All infraphone units are combination
receivers and transmitters. Each looks
a little like a reflex camera in which
one lens is the infrared source and the
other the detector. Both receiver and
detector use a printed-circuit transis-
tor amplifier; the transmitter to modu-
late the infrared output, the receiver
to amplify the detected stgnal.

Both units point the way to efficient
two-way communications devices that
may one day be as common as the tele-
phone. END
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VHF

COVER

ALIGNING
WIDE-BAND

AMPLIFIERS

By JACK BEEVER*

Right equipment and techniques make it simple

in a bench technician’s life is to be

faced with the job of realigning a
TV receiver after the customer has
helpfully screwed down all the tuning
slugs because he “found them all loose
when the set quit, and knew they ought
to be tight.” When there are no align-
ment notes available on the receiver,
even more puzzling things can occur.
What technician hasn’t watched the
beautiful if response curve he had de-
veloped on the scope screen change to
a horribly twisted affair just because he
moved the alignment generator lead or
turned the chassis over?

Well, TV receivers are simple! The
technician is working “only” with am-
plifiers having 6-mec bandwidths at the
most. Manufacturers of TV distribution
amplifiers have had to face aligning
amplifiers with vhf bandwidths of over
50 mc and to do it on a production-
line basis with people who need not be
artists in the alignment field.

The problems they face, and the
answers they have worked out, may
help the TV bench man in his strug-
gles with misaligned TV sets because
the problems only differ in degree, not
in kind.

Let’s look at the things that are done
when a vhf broad-band amplifier comes
off the assembly line. It is roughly in
the condition of the TV set of the first
paragraph of this article—all the align-
ment slugs are set at random, just as
the assembler left them. Before any-
thing else can be done, the input and

ONE of the frustrating experiences

*Jerrold Electronics Corp.
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output circuits must be “matched”;
that is, they must be made to show the
proper impedances to the vhf signals
they will receive or those they put out.
In the equipment on the cover, this is 75
ohms, unbalanced, to match the stand-
ard cables (RG-59/U and RG-11/U
types) used in wiring television dis-
tribution systems. If this is not done—
and the next statement is important
because it tells you why alignment
curves can shift when leads are moved

)
WEEP SWEEP GEN'S ACTUAL,
(S;EN OUTPUT WITH : \ / t
“SUCK-ouT"
CAUSED BY

STANDING WAVES
ON LEAD

AMPL
UNDER

AMPL ALIGNED FLAT
DELIVERS THIS
TEST CURVE

ACTUAL AMPL
RESPONSE

G

N

Fig. 1—Aligning an amplifier when gen-
erator output is not flat can produce
strange effects.

WWW.americanradiohistorv:com

—the sweep generator used to develop
the frequency response curves will see
an improper load, and reflections will
be set up in the lead.

This produces standing waves on the
lead and may “suck out” part of the
generator’s output at some frequency
and enhance it at others. The technician
will then try to align his curve flat
when the generator’s output is not flat
and his curve has no relation to the
actual response of the amplifier. Fig. 1

OUTPUT OF SWEEP GEN RELATED TO TIME
(BANDWIDTH 50-100MC)

50 75 100 50 75 100
FREQ-MC~ 7> " iBLANKED 75 'O BLankeD
dhb  [no NO
OUTPUT OUTPUT
TIME |
= 0 /20 1/60 3/120 1730
SECONDS —

Fig. 2—Repetitive action of sweep gen-
erator.

FEED-
THROUGH
DETECTOR
SWEEP
GEN
S50FT DELAY LINE

RG-11/U COAX CABLE

HORIZ VERT ‘l
o =

o o

Fig. 3—Sweep generator feeding 50-
foot delay line with feedthrough detee-
tor for developing scope pattern.
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graphically illustrates this effect.

Logically enough, the presence of
standing waves on a line is used to
determine the impedance match. If none
exist, then the load is matched. The
method of measurement is interesting
and depends on the nature of sweep
frequency generators.

A sweep frequency generator, at any
one instant, is delivering a signal of a
single frequency. A moment later, the
frequency it delivers has changed, and
this change goes on in one direction,
say of increasing frequency until the
upper band limit is reached. Then the
direction of sweeping changes and the
delivered signals are lowering in fre-
quency until the lower band limit is
reached. At this point the eycle starts
again.

Fig. 2 illustrates this action with a
generator using a 60-cycle sweep rate,
and blanking. One full cycle of opera-
tion takes 1/60 second, the first half
of this, 1/120 second, being occupied by
the generator sweeping through all fre-
quencies between the start (50 me) and
the finish (100 nic). The next half of
the cycle is blanked—the generator out-
pu: is cut off. The next cycle starts
agnin at 50 me and repeats the pro-
cecure.

Now examine Fig. 3. It shows a
sweep generator feeding a long length
of transmission line (50 feet or more
at vhf), but has inserted into the input
end of the line a vhf detector which
does not interfere with the characteris-
tics of the line (Jerrold D-86). The
detector’s output is connected to the
vertical input of an oscilloscope, and
the horizontal sweep is driven by a volt-
age from the generator which synes it
with the sweep’s changing frequencies.
Assume that the transmission line ends
without termination—any vhf energy
arviving at the end will reflect in its
entirety and return down the line to
the sweep generator. Let’s see what
happens!

Take an instant of time identified by
point “a” in Fig. 2. At this instant, a
signal of a given frequency starts down
the transmission line. It takes a cer-
tain amount of time for it to get to the

Fig. 4

Rf attenuator, model AV-50.
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end of the line and an equal amount
for it to return (as a reflection) to the
beginning. By the time this signal re-
turns, the sweep frequency generator
has changed its frequency to that in-
dicated by point “b” in Fig. 2. Then, at
the detector we now have two frequen-
cies, that of “a’ and that of “b”. When
they are mixed in a detector (often
called a “mixer”), we get heterodyne
beats, which are the sum and difference
of the two frequencies. The sum will be
from more than 100 mc to more than 200
me, which cannot be reproduced by ordi-
nary oscilloscopes. But the difference
frequency will be only a few hundred
cyeles per second, depending on the
delay caused by the line. This will
appear on the scope.

We are, therefore, seeing a beat note
which is the difference frequency be-
tween the outgoing generator signal
and the returning reflection. We, there-
fore, know that a reflection exists and
that the line is not terminated (or in-
finitely long, which is the same thing).
We do not know how much is reflected.
But, the amplitude of a beat note is a
function only of the lower powered of
the two signals which produce it. Theve-
fore the amplitude of our scope re-
sponse relates directly to the strength
of the reflected wave, since it is the
weaker of the two due to losses suffered
in the 100 or more feet of line it trav-
ersed before returning to the detector.

If we were to terminate the end of
the transmission line in its character-
istic impedance, there would be no re-
flected wave and, therefore, no beat to
make a signal on the scope. However,
let’s put numbers to this, ag the engi-
neers say. We need this because getting
a perfect match is well nigh impossible
with practical vacuum-tube circuits and
we must set a specification somewhere
that says how good (or poor) our
match needs to be. This is usually stated
in VSWR—voltage standing-wave ratio
—the ratio between the maximum volt-
age peak found on a line and the mini-
mum, ignoring line losses. If standing
waves exist, such peaks will alternate
along the line, and the ratio between
the lowest voltage found and the high-

Model 601 sweep generator.

est is the VSWR. If there are no re-
flections, the voltage along the line will
be constant, and the ratio between any
two points will be 1 to 1, so a VSWR
of 1 (to 1 is understood) represents a
perfect match.

A nieasurement could be made by
carefully calibrating the scope, genera-
tor, detector and line losses to deter-
mine the actual reflection, but a much
better technique is one which removes
all these hard-to-control variables. This
is by direct comparison. If a mismatch
of known and variable characteristics
can be used to compare to an unknown,
we can make them equal and then know
the value of the unknown.

A variable attenuator can be placed
in series with a delay line such as that
of Fig. 3 and, by attenuating the direct
wave (outgoing signal) and the re-
flected wave, be made to appear as
though it were anything from a 100%
reflection to a perfect match. Such an
attenuator is shown in Fig. 4.

To make such a measurement, the
equipment is set up as in Fig. 5. The
attenuator is set to 0 attenuation, and
the beat-note pattern on the sereen of
the scope to a known height. The delay

Model 2300 bread-band amplifier.

WWW.americanradiohistorv.com
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VSWR CHART

VOLTAGE ATTEN  REFLECTION VOLTAGE
REFLEcrlo%‘E/; READING DB DOWN - SWR
bae0 Fo
4 E3 .E:—lo
= ~:8
- 5_’;_._
501~ T3
-1—— ~lo}-2
- 1-1.8
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o S
" +1.3
10 ——~10 =20,
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7] ~25—
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- 1108
i) —30—:-—I.06
I 4r-l.os
'E" _35.;r—|.04
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EMAX (SWR—I)
R: ——> AND 9
SWR= T AND % REFLECTION: (swn+|)x'°°

Fig. 6—VSWR nomograph.
Underchassis view of the model 2300 amplifier.

line is then disconnected from the un-
known impedance, at which time (if

INPUT IMPEDANCE MATCH  INTERSTAGE COUFLING  OQUTPUT ' any degree of match is present) the
a\ IMPEDANCE MATCH beat-note pattern will increase in am-

%W\ plitude. The attenuator is then adjusted
; by adding attenuation until the beat-
note amplitude returns to the same
height as before. The attenuator read-
ing can then be compared to the nomo-
graph of Fig. 6 to determine the
VSWR. Since the attenuator acts upon
the signal twice (once going and once
coming back), its attenuation is actu-
ally twice that indicated. Thus, a read-
ing of 20 db is actually 40 db of
attenuation and indicates a voltage re-
flection of 1% or VSWR of 1.02 (a
very, very good match!!).

Introducing the "flicker-dicker"

It is cumbersome to adjust two or
three controls to get such a match in
an amplifier input or output, so a con-
tinuous display technique was worked
out in which the operator merely
matches two traces on the scope screen.
This is done by using a high-speed co-
axial switcher which can switch these
vhf currents from point to point with-
out introducing significant mismatches
in the lines involved. Such a switcher
is seen on the cover. Fig. 7 is a sim-

Model 2300 top-chassis view reveals number of alignment adjustments. plified diagram of the setup.
COAX SMTCHER
== SCOPE Fig. 5—Setup for attenuating di- oy Wl UNKNOWN Z
=Y rect wave and reﬂected wave to CEN DET | | MATCHED DELAY LINES
: give appearance of perfect maich, | |
! TR OPEN
HORIZ VERT SCOPE ATTENUATOR
-0 O
.
o o .
ATTENUATOR LHE
SWEEP i 30 TELARCING HORIZ VERT
EN R TOovuIIETOITT™ Lt Ik 2 fin Fig. 7—Simplified diagram of
e 2 switcher setup.
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generator, it will trace line A in Fig.
10. During the second half-cycle, the
blanking period (Fig. 2), there is no
output and the scope presents line C in
Fig. 10. This gives us a representation

of the generator’s output, one which
will remain relatively true to other sig-
nals no matter where the scope’s ver-
tical amplitude is set.
At this point, the switcher flips to

the up position and the generator out-
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CONSOLAN-

New navigation aid for small boats needs only a surplus long-

By ELBERT ROBBERSON

AM accustomed to odd questions.
I Like, someone will telephone and say,

“l am sailing single-handed to Eng-
land next month. What kind of com-
munications equipment can I get that
doesn’t cost much, and doesn’t need
any batteries to speak of, and that will
bring help if I am dismasted in mid-
Atlantic.”

The answer: homing pigeons. I ecan
handle most questions of this type with
similar answers.

But last spring I began to get calls:
“Tell me something about Consol. Is it
good? What kind of equipment do I
need to pick it up? How does it work?
How accurate is it?”

It seems that hundreds of yachting
laddies wetre planning to enter the 1960
sailing race from Newport, R. I, to
Bermuda. Word had passed down the
grapevine about a new radio aid to
navigation that would tell a skipper his
position without having to shoot the
sun with a sextant, or make pips be-
have on an oscilloscope, or twist a DF
loop. This would make small-boat navi-
gation as easy as falling off a bar
stool. The idea had the boys drooling for
the dope.

54

All I knew was that there were Con-
sol beacons broadcasting in Europe
and that airplanes using them got
around in the fog just fine. But the
fact there are Consolan stations in the
US that can be used by boats was
apparently one of the best kept secrets
in electronics.

It is likely that electronic service
agencies around coastal waters will
begin to hear questions about Consol
and Consolan with increasing fre-
quency. You can be the first in your
neighborhood to know the answers. And
there might be something in it for the
shop able to set up radio receivers to
pick up Consolan signals. Here is the
information I have been able to dig up.

During World War II, English pilots
picked up curious radio signals from
Germany. It was not long before they
deduced that the directional pattern
was just as useful for navigating Spit-
fires as Messerschmidts. This was
Sonne, presumably so-named by the
Germans because of the resemblance of
the pattern to sunrays,

When the British built their own sta-
tions, they named the system Consol.
In the United States, a slightly differ-
ent system is called Consolan. All of

www americanradiohistorv com

them produce the same end result: a
long-range pattern of radial sectors of
dots and dashes. Simply by tuning in
the signal and counting the dots and
dashes heard, a vessel’s line of position
may be obtained from a set of tables or
a Consolan chart. The only special re-
quirements for the receiver are that it
tune to frequencies between 190 and
200 ke, and that it have a bfo. No tricky
circuits or adjustments are needed. All
you need are ears and the ability to
count dots and dashes. Consolan sta-
tions are operating at Nantucket and
San Francisco, and a Consol type sta-
tion in Miami is scheduled for comple-
tion in late 1960 or early 1961. There
are five Consol stations in Europe, and
Japan has a similar system.

How Consol works

Three vertical radiators in a line
spaced three wavelengths apart and ex-
cited in phase with a power ratio of
1 to 6.75 to 1 produce the radiation
pattern shown in Fig. 1. If the phase
of the north tower is advanced 90° and
the south tower retarded 90°, the pat-
tern will be squeezed as shown in Fig.
2. And if this is reversed, so the north
tower lags by 90° and the south tower

RADIO-ELECTRONICS
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wave receiver, and some simple modifications you can make.

leads the same amount, the patterr is
squeezed in the other direction, making
a mirror image.

If we attach a keyer to the phase-
shifting networks so the end towers are
alternately leading and lagging, the
pattern flip-flops between the solid and
dotted lines of Fig. 3. With the keyer
making interlocking dots and dashes for
the two end towers, a receiver moved
around the station would pick up dots in
one sector and dashes in the next
“around the clock.” Between sectors
the dots and dashes would merge into
an “equisignal.” There would be 24
equisignals, and each could be used
like a radio range to ‘“home” on the
station.

To make the system useful on more
than just 24 course lines, one more ele-
ment is added: a rotating goniometer.
The principle of the goniometer is illus-
trated in Fig. 4. This goniometer cou-
ples the transmitter to the towers so
that, as it rotates, the excitation to the
end towers undergoes a gradual change
of phase from plus 90° to minus 90°
(or the opposite). The effect is that
the dot-and-dash lobes and the equisig-
nal bearing lines rotate around the sta-
tion.

MARCH, 1961

The goniometer is driven at a con-
stant speed of 48 revolutions per hour,
taking 75 seconds to complete a revo-
lution. Attached slip rings control the
dot—dash keyers and the station-identi-
fication keyers. At the beginning of a
sequence, the end towers are discon-
nected and the identification keyer sends
out the station’s identification letters
for 7.5 seconds on the center (nondirec-
tional) tower. Then for 30 seconds, as
the phasing changes through 180°, the
end towers are fed interlocking dots
and dashes. A 7.5-second silent period
or an identification follows; then
another 30-second phasing sweep.

Each sweep 60 dots and dashes are
sent out. The number and order of the
dots and dashes you hear depends upon
your geographical location with re-
spect to the antenna lobes. Since equi-
signals are repeated approximately
every 20° around the station, it is
necessary for you first to know approx-
imately where you are, but this am-
biguity is of small importance in a
boat because your position by reckon-
ing (or guessing) will indicate in which
of the sectors of the Consol pattern you
are.

In effect,

your count of dots or

WWW.americanradiohistorv.com

dashes tells you how far around the
circle from the starting point the goni-
ometer has turned to bring the equi-
signal to you. Hence, it gives your angu-
lar relation to the transmitting station.

Thus, if you happen to be on one of
the lines marked “60” on the chart, you
are along the leading edge of a seg-
ment and will hear 60 dashes (or dots})
bhefore the segment passes you (minus
a few as you get into the equisignal).
If you are in the middle of a segment,
however, it will sweep around to the
equisignal halfway through the listen-
ing period, and you will hear about as
many dashes as dots.

Consolan is the same as Consol ex-
cept that only two towers spaced three
wavelengths apart are used. Due to the
fact that three wavelengths very nearly
amount to 3 miles at 190 ke, this saves
a lot of ground area for the farmers
The lobe nulls become zero with Con-
solan, whereas they are filled in by the
center tower of a Consol station. As far
as the use of the facilities are con-
cerned, however, operation is the same.

Theoretically, to obtain a Consol (or
Consolan) line of position, you tune the
receiver to the frequency with the bfo
on and the ave off. Immediately after
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Fig. I—Fundamental pattern

from which Consolan pattern is derived.

the identification signal is sent in code,
start counting the first thing heard,
dots o1 dashes, until they blend into the
equisignal. Then, just look on the Con-
sol chart and find the line that corre-
sponds to your count. For example, a
Consolan line from Nantucket (TUK)
for 40 dots brings vou to the Kitchen
Shoals buoy off the eastern tip of Ber-
muda. Consol chart lines are inscribed
every 10 or 20 charvacters; to find inter-
mediate lines, just interpolate.

340°
20°

350° 0 £
0°

[} 20°
350°

340°

Fig. 2—Effeet of 90° lead on north
and 90° lag on south tower.

There are also Consol and Consolan
tables for the various stations. These
give bearing lines in degrees which can
be marked on a conventional navigat-
ing chart.

In practice, the equisignal miay be
several characters wide o1 obscured by
noise, so that one or more characters
will be lost in the mud. To get an accu-
rate number in spite of this, we add
one refinement to our counting. It is
based on the assumption that, during

S
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dephasing antenna clements alternately.
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the equisignal period, the same num-
ber of dots and dashes is lost. Because
60 dots and dashes arve transmitted, we
can tell the exact number of charac-
ters that were not recognized, by sub-
tracting the total nuniber of dots and
dashes heard from 60. Divide this differ-
ence by 2, and you have the number of
dots and dashes lost.

For example, on Long Island Sound
in my own boat, the Short Wave, I tune
in TUK at Nantucket and start count-

SECONDARY:

VARYING-PHASE
OUTPUT

B
i

PRIMARY INPUT
Goniometer makes pattern reo-

Fig. 4

tate.

ing after the station identification is
sent. I get 39 dots, then equisignal, then
the dashes become audible and I count
17 dashes. Because 39 and 17 add up to
56, I see that T have lost four characters
to make up the 60. This means that I
lost two dots and two dashes. Adding
the lost two dots to my count of 89
gives 41. Therefore, according to my
chart, I am on the 41-dot line which
extends from Mamaroneck, N. Y., east-
ward down Long Island Sound.

At the present time, due to the lack
of additional stations from which to
ohtain cross bearings, it is necessary
to use a course line or to take a radio
direction-finder bearing on one of the
numerous radio stations along coastal
waters to determine a “fix.” However,
in the many cases for which Consolan
is appropriate, this is no great dis-
advantage.

A simple

regenerative receiver,

RADIO-ELECTRONICS
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Fig. 6—Battery hookup on author’s
boat.

vacuum tube or transistor, is entirely
suitable for Consolan reception. Too
many of these have been deseribed in
the literature for me to make any
further suggestions on their construc-
tion.

Another very good receiver for the
purpose can be obtained from military
surplus for under $10——the Setchell-
Carlson BC-1206 Radio Range receiver.
This set is originally wired with ave
and has no bfo. I altered one of these
for the Short Wawve by grounding the
ave bus and by soldering a 1%-inch
length of insulated wire to the grid
terminal of the if amplifier tube. Dress-
ing this wire across the socket and
around the plate terminal for the same
tube introduces enough positive feed-
back, or regeneration, to cause the stage
to oscillate when the sensitivity control
is advanced. This self-oscillation serves
the same purpose as a bfo, permitting
reception of the CW Consolan signals.
Fig. 5 indicates the changes made.

The BC-1206 operates on from 24
to 28 volts. On the Short Wave, this
voltage is obtained by connecting my
two 12-volt engine batteries (the one
in use and the reserve battery) in
series, as shown in Fig. 6. This hookup,
with a double-pole double-throw 80-
ampere battery switch, permits using
either of the 12-volt batteries on the
engine and to operate auxiliary devices
while making 24 volts available at all
times for the Consolan receiver.

One caution—using this hookup, it
is imperative that the 24-volt receiver
not be grounded. Otherwise, you will
have serious trouble from an opposite
engine ground when the switch is closed.

The frequency range of the BC-1206
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is 200 to 400 kc. The oscillator padder
on the main tuning capacitor can be
readjusted to extend the tuning range
to 190 kc at the expense of losing a few
unimportant ke on the high-frequency
end of the band. The same effect could
be obtained by realigning the if trans-
former tuning to bring in 190 ke when
the tuning capacitor is fully meshed.

The same kind of alterations can be
made to conventional small-hoat radio
direction finders or low-frequency rve-
ceivers not already equipped with a
bfo. Another possibility is to construet
a small self-contained heterodyne oscil-
lator covering the range of from 190 to
200 ke. This should be built in a non-
conductive container to give the circuit
the maximum coupling to the input
cireuit of the receiver. To make a 194-kc
CW signal audible, the external het-
erodyne oscillator is placed alongside
the receiver and tuned to from 500 to
1,000 cycles above or below 194 ke. A
compact transistorized osecillator de-
signed for this purpose is available
from R. B. Stoops, 52 Hoyt St., Stam-
ford, Conn.

The Consolan system is an interim
aeronautical aid to navigation which
will be used until some future date (my
guess is that this is a long way off)
when an “ultimate” aeronautical aid is

Fig. 5—Modification of a surplus (Setchell-
Carlson 524) recciver to receive Consolan.

of by the Federal Aviation Agency.
Tables listing the location and bear-
ing angles of US Consolan stations are
printed in the US Navy Hydrographic
Office and Coast Guard Notices to
Mariners available to mariners at no
cost. The US Navy Hydrographic Office,
Washington, D. C., also issues a chart

on which Consolan lines for TUK
(Nantucket, Mass.) are inscribed:

Plotting Chart (Newport to Bermuda),
H.O. 16,510-A ($1).

The following aircraft charts con-
taining Consol and Consolan angles may
be purchased from the Coast and
Geodetic Survey, Washington, D. C.:

Aireraft Position Chart, North
Atlantice, 3071 (10¢)

Continental Entry Chart, East Coast,
CEC-1 (50¢)

Caribbean Sea, GLC-9 (50¢)

Aireraft Positioning Chart, US-
Honolulu, 3096 (for San Francisco,
SFI)

Aireraft Positioning Chart, Carib-
bean Sea 3073 (for Miami, MIA)

Nothing is perfect, and Consolan is
right up in there on this score, but here
is a navigational aid for coastal waters
that can be used to the fullest extent,
requiring nothing more complicated
than an ordinary “blooper” receiver.
It is sure to find increasing use among

decided upon. The construction and boatmen as well as aviators. To be
operation of US stations is tuken care up to date, master its workings. END
NANTUCKET CONSOLAN STATION 7
DOT SECTORS \
Count
of True Bearing from Station
Dols
— o0 | 02 | 395 | 607 | o914 [ 1386 [ 1693 | 1905 | 2098 [ 229 6]
i 201 [ 393 | 605 911 [ 1389 | 1695 | 1907 | 2099 | 2298
2 19.9 391 [ 603 [ 907 [ 1393 | 1697 | 1909 | 2101 230 0
3 19 7 390 60 1 903 [ 1397 | 169.9 | 1910 | 2103 | 2302 |
4 19 6 88 | 599 899 [ 1401 | 1701 | 191.2 | 2104 | 2303}
s e s 59 7 895 | 1405 | 1703 | 1913 | 2106 | 230 5[
s 193 38 5 595 892 | 1408 | 1705 [ 1wo1s | 2107 | 230 7}
= 191 38 3 593 | 888 | 1412 | 1707 | 1917 | 2109 [ 2309}
8 | 189 | 382 591 | 885 | 1415 | 1709 | 1918 | 2111 | 231 0|
9 18 8 380 | 589 | 881 | 1419 | 1711 | 1920 | 2112 | 2312
10 18 6 379 | 587 | 877 |1s23 [ i3 [ 1921 [ s | 2314]
1 185 377 | s86 | 874 | 1426 | 1714 | 1923 [ans | 231 6f
12 18 3 37.5 s84 | 871 | 1429 | 1116 | w2 | 2117 | 231 {
13 181 | 373 58 2 8.7 | 1433 | 1718 | 1927 | 2119 | 231 9\
14 180 L 372 | sao 1 864 | ja2s ]| 1720 |a02.4 | 212 [ 2321\

Fig. 7—Portion of table
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showing bearings from TUK against given dot counts.
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BT £o electricity

The Klein converter, a new device

for direct conversion of heat into electricity

By E. AISBERG*

N July 1, 1960, the Academy of
0 Sciences held a meeting in Paris,

France, that may become historic.
That day Francis Perrin, High Com-
missioner of Atomic Energy, read a
note from Siegfried Klein entitled
modestly, “Obtaining a Direct Current
of Electricity from an Ionized Gas or
Vapor.”

Siegfried Klein is far from being
unknown among electronies people. He
has been known for several vears as
the inventor of the first loudspeaker,
without a membrane, in which the
sound waves are generated by vibra-
tions of molecules of an ionized gas
the Ionophone.

One of the classic problems in the
domain of energy is that of converting
heat directly into electricity. The meth-
od used at present in atomic reactors
appears thoroughly barbarous in the
eyes of scientists. Between the calories
that enter and the output watts from
an atomic converter one finds several
intermediary conversions. The heat
boils water or heats a liquid metal. The
vapor produced operates turbines that
drive electrical generators. We can see
how little logic there is in this and how
urgent it is to find a direct method of
converting heat into electricity.

In one type of heat-to-electricity con-
verter-—the MHD generator—heat ion-
ized a gas, producing a plasma. At high
temperatures, the extremely rapid
movement of molecules produces numer-
ous collisions between them. Some atoms
are broken into two parts—a positive
ion and a negative electron. By passing
a jet of plasma through a magnetic
field, we can separate the negative and
positive charges, for the field impels
them in opposite directions. They are
then directed toward two electrodes
which become the terminals for the
electromotive force.

Siegfried Klein works with the same
ionized gas. But he separates the oppo-
site charges without using any deflect-
ing field, magnetic or electric. And it is
in this that his invention is remarkable.

Siegfried Klein's paper

We have been able to establish an
important separation of positive and
negative electric charges in a jet of
ionized vapor, metallic or otherwise.
This separation of charges is obtained
without applying a magnetic or electric
field in the vicinity of the collecting
electrodes.

The experimental equipment shown
uses mercury vapor. The setup consists
of a glass vessel whose hase forms a
reservoir containing a certain amount
a{l)irectm‘, Toute la Radio, Paris, France.
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of mercury. This reservoir has a vent
(2) at its top and a tube (5) connect-
ing the upper portion to the base. This
section extends upward as a glass cylin-
der with metallic electrodes (3) and
(4). The lower portion of the reservoir
is encircled by a coil through which a
40-me rf current flows to ionize the
mercury vapor. Before being put into
operation, the apparatus is evacuated
to a pressure of about 107 millimeter
of mercury.

Once veady, the device is placed over
a Bunsen burner and the mercury
brought to a temperature of several
hundred degrees centigrade. Because of
this heating, the mercury-vapor pres-
sure in the reservoir rises to several
centimeters of mercury and a powerful
jet of vapor, ionized by the 40-mc field
and carrying about 1 gram of mercury
per second, traverses the vent and the
electrodes. These vapors condense in the
upper portion of the apparatus, where
there is a vacuum in the order of 10
millimeter of mercury. The condensed
mercury descends through the tube (5)
into the base of the reservoir.

Experiments show that a continuous
emf of approximately 10 volts appears
between electrodes (3) and (4). The
characteristic of output voltage vs load
is that of a battery having in the most
favorable case an internal resistance of
about 50 ohms. The value of the emf
is within large limits independent of
the high-frequency power absorbed in
the process of ionizing the mercury
vapor. Varying the degree of ionization,
on the other hand, modifies the amount
of current collected between the elec-
trodes. The current also depends on the
amount of ionized fluid that traverses
the equipment. For no load it starts
from zero and increases rapidly. It
reaches a maximum and then starts to
decrease again, the flow of mercury con-
tinuing to rise. This fact is important,
since it demonstrates that for a low
degree of jonization of the vapor it is
possible to obtain relatively strong cur-
rents. The amount of rf power absorbed
increases directly with vapor flow.

It is worth noting that electrode (3)
is near the vent and is always negative
with respect to electrode (4). If more
than two electrodes are placed in the
path of the vapors, there is always 10
volts between two successive electrodes.
Everything takes place as if two com-
parable electric generators were hooked
up in series.

A slight cooling of electrode (4)
facilitates the condensation of ionized
vapor and influences current strength
favorably. Other things being equal, if
electrode (3) is at 350°C and electrode
(4) at 80°, the emf is 10 volts and the
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Klein’s converter.

internal resistance 15 ohms. If, on the
other hand, electrode (3) is at 350°
and (4) is 150° C, emf remains the
same and resistance rises to 30 ohms.

Why it works?

No exact explanation of the phe-
nomenon that causes this separation of
electric charges under the conditions
described can be given at present. We
believe that the separation occurs be-
cause the fluid formed of molecules, ions
and electrons, in traversing the equip-
ment at a high speed and penetrating
afterward into a zone of low pressure,
diffuses in an unequal fashion. The
more mobile electrons reach the first
electrode more rapidly and the ions and
droplets, because of their greater mass,
travel farther and condense on the far-
ther electrode (4).

We have repeated the same experi-
ment using water in the place of mer-
cury. We got 90 volts instead of 10, but
the internal resistance of the source of
voltage is considerably greater. It seems
that there is a relation between the
emf’s of voltage sources of this type
and their internal resistances.

We believe that such a device could
convert heat to electricity, assuming
that the cesium vapor or other sub-
stances could be ionized by heat, for
example by contact with a surface at
high temperature.

To determine the yield of this kind
of apparatus, we used a high-frequency
source of energy that heated the mer-
cury with eddy eurrents and ionized the
gas and have found, up to the present,
a yield up to 12%. END

RADIO-ELECTRONICS
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Two views of the completed erossover,
Note the elecirolyties nestled between
the coils.

By GORDON R. LICHTENWALTER

AVING built up what I considered
H a good-quality hi-fi system over the
last few years, and upsetting the
family budget at intervals, I was all
set for fine recorded sound. Then came
stereo on records! I listened here and
there. No doubt about it. Stereo was
very impressive, and the bug bit me bad.
My wife had been very tolerant of
the “woofs” and the “tweets”, the ex-
plosion of cannons and the tinkle of
bells, which came after the children
were in bed, the dishes done and the
garbage disposal had stopped its in-
fernal racket.

Then, once again I looked into the
budget. My wife, reading my thoughts,
give me one of those “Oh no you don’t”
looks. So the following is my inexpen-
sive solution to stereo.

Browsing around one day I chanced
to hear a stereo system using a good
existing speaker system and two small
wing speakers. The center speaker han-
dled the hass end from bhoth channels
up to about 400 cycles, which, some say,
is not too directional anyway, and the
wing speakers took all frequencies
available from the amplifiers. Just what
I needed to go with the 15-inch speaker
and Karlson enclosure, until I saw the
price—the better part of $200! Not for
me, but why not make something sim-
ilar for myself?

A glance through the catalog and a
trip to the Electronic House, and I had
two 8-inch speakers that could handle
10 watts each. The dealer also furnished

MARCH, t961

assembled in
checked out
audio oscillator,
owns. The enclosure and speakers per-
formed well, and played very nicely on
the monaural system.

over
about 8.2 mh each, and two 50-pf 25-
volt electrolytics hooked back to back
to make a 2b-pf ac capacitor.
electrolytics should be checked for equal
capacitance and be of the same make
and age, so that their power factor will
be the same.

Convert Your

Speaker System
to STEREQ for 520

Wing speakers and

a simple crossover

network combine with your present
unit to make a satellite-type system

the plans for a small ducted-port en-
closure (18 x 12 x 8% inches) designed
for the speakers.

The enclosures were sawed out and
a few evenings, then
with a Hewlett-Packard
which my employer

Next, work was started on the cross-

which consists of two inductors

These

Make the coil forms of 1-inch wood

fowel, 1-1/16 inches long. Cut the 2-inch
diameter ends out of %4-inch Masonite.

Drill a hole through the center of
3.2MH (SEE TEXT)
A S SEE TEXT
168 +] 50: "™ t6a”
Izsv "
AMPL S0 EACH AMPL
Ne2 40 S 44 Nel
¢ | ¢ ¢
WING WING
SPKR gE%ER SPKR

Cireuit of the completed erossover. Unit
is connected to speakers and ready to
use.
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the dowel, and the Masonite ends.
Assemble into a spool, using a 3/16-
inch holt and nut with large washers
on each end. The bolt is removed later
so, if you have no previous experience
in coil winding, glue the Masonite ends
to the dowel. Otherwise, when the bolt
is removed, your coil may come apart.
Of course, other forms may be used as
long as they are not metal and have
the same dimensicns.

Wind 355 turns of No. 20 enameled
wire on the forms. Do not scatter-wind
them or vour coils will come out larger
than the 2-inch forms and may have
more inductance than needed.

If the layers become uneven, wrap
a strip of heavy paper around the
previous layer and start a new even
one. I inserted paper about every third
layer. When your coils are finished,
wrap them with plastic tape or apply
motor varnish to keep them from com-
ing apart. Tie the end down or bring it
through a hole in the Masonite. Remove
the bolt and mount your coils as shown
in the diagram and photos, using only
nonmetallic mounts. The coils are
mounted at right angles to keep one
from inducing current in the other, as
in a transformenr.

The use of nonmetallic mounts keeps
down eddy currents in nonmagnetic
metals, and reduces the inductance
and hysteresis distortion which would
occur if magnetic materials were used.
Hook up the coils and capacitors as
shown. If you install a switeh in series
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Coils are mounted at right angles to
each other.

with the electrolytics, you can change
the crossover frequency and db-per-
octave slope. This will result in filling
in the center channel more with the
switech open, or less with the switch
closed. Either way, the center speaker
will handle the bass for either channel
or the sum of both.

Phasing is a must in this system.
Check all three speakers with a 1%-
volt flashlight battery. Touch the
speaker leads to the battery. If the
speaker moves forward, mark the posi-
tive lead. If the speaker moves back-
ward, reverse the leads and then mark
the positive lead. These are your
polarities. This movement can be seen
through most grill-cloths with the aid
of a flashlight.

Hook up the crossover as shown,
and don’t worry if the amplifiers are
not matched. The unit has bheen tried
with several combinations (thanks to
interested friends and their stereo sys-
tems) and functions well with all types.

I use one 20-watt and one 10-watt
amplifier. If you use amplifiers that are
not alike, use a four-wire input system
and reverse the wires on one half of the
cartridge for correct phase. This is
evidenced by full bass or lack of bass.

Properly hooked up and phased, the
three speakers give wonderful non-
directional sound on monaural, and all
the stereo effect you can ask for without
a hole in the middle when playing
stereo.

This crossover wus designed for an
8-ohm center speaker, but, if you now
have a 16-ohm unit, you can get good
results with the ecrossover as is, or
add 80-100 turns to each coil. END

1 F 1/8"
MASONITE

3/16" BOLT

LARGE
WASHER

A
el 171" =
i

Details of coil construction.
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Signal Generators in TV Alignment

erators in TV work—rf, FM

sweep, marker and so on—but in
one aspect they are all alike. For best
results, we must natch the impedance
of the generator output to that of the
load to which it is connected.

Any kind of signal generator is a
source of power. Its output is usually
taken off through a coaxial cable whose
characteristic impedance should match
the output impedance of the generator.
The cable impedance is determined by
its physical characteristics: the dimen-
sions and spacing of its conductors. The
generator’s output impedance is de-
termined by the characteristics of the
transformer or coupling device used.

Now, what about the other end of
the cable? What happens there? If we
simply connect a short piece of coax to
a generator, we will inevitably find that
it’s a stub at some frequency! The gen-
erator is pumping rf power into the
cable. Under certain conditions, some
of this power will bounce back toward
the generator, causing standing waves
on the coax. If the coax were infinitely
long, all of the power would be ab-
sorbed in it. If it has a finite length,
there are always some conditions where
we have incomplete absorption, reflec-
tion and the formation of standing
waves.

In the infinite-line case, all of the
power is dissipated in the line. It is
shunted by the inherent capacitance
and attenuated by the line inductance
and resistance. With shorter lines, we
can get the same desirable result by
providing what we might call an arti-
ficial terniination to do the same thing
—absorb all the power that reaches the
end of the line. To do this, we can con-
nect a noninductive resistor across the
end of the line. If it has the same re-
sistance value as the characteristic im-
pedance of the coaxial cable, it will
absorb the power, thus preventing any
of it from being reflected up the line
to cause standing waves.

“But,” says somebody in the back
row, “if you absorb all the power, there
won’t be any left to put into the TV
set! What do you do then?” A very
good question. I was afraid you were
going to ask that! Actually, I’ve been
saying that all the power was absorbed

WE use several kinds of signal gen-
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in the terminating resistance. This, of
course, isn’t quite true. If you remem-
ber your textbooks, the power relation-
ship between a generator and a matched
load looks something like Fig. 1-a. Ex-
actly half of the power developed by
the generator is delivered to the load.
Why? Because this power is the product
of the current flowing in the circuit and
the impedance (I'R). If the impedances

|
I LOAD
l

b

Fig. 1-a—Power developed by generator
is divided equally between internal im-
pedance of generator and impedance of
load R.. b—Power still equally divided
between impedance of generator and re-
sistance of load. Voltage drop across load
resistor is taken off through capacitor C
and used for alignment work, ete.

are matched, to prevent reflections and
phase shifts, the two impedances must
be exactly equal. Right? Therefore, if
the same current is flowing through two
equal resistors, half the power is de-
veloped across each one.

Same voice from the back: “Well,
you've still used up all the power. What
am I going to use for alignment on my
TV?” Patience, friend, we’ll get there.
Now, let’s see, I've used up all the
power that was developed, but what
you’re forgetting is what happens when
we pass current through an impedance
(or resistance).

We get a voltage drop! If our im-
pedances are matched, we get maximum
current flow; therefore we also get
maximum voltage drop. This is what we
use to align our TV sets, the signal
voltage (Fig. 1-b) ! Power in these cir-
cuits is just a handy thing to do arith-

RADIO-ELECTRONICS
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metic with. The actual power output
of the average generator is about
seventh-tenths of a tfleapower or there-
abouts!

To terminate any signal generator
output cable properly, simply look up
the output impedance in the instruction
book, if you can still find it. The average
seems to be about 50 ohms, although
some go as high as 90 and others have
ready-made 300-ohm bhalanced termina-
tions for use in tuner alignment. To
make a termination, simply connect a
plain molded carbon resistor of the
right value across the end of the cable,
as shown in Fig. 2, connect a small ca-
pacitor to the hot lead (the center con-
ductor), and vou're ready to go to work.

INSULATION 50-200puf
— =71 S Dy vy
c YA
; CLIP
SOLDER
TO BRAID S z
GND CLIP
Fig. 2—Physical construction of termi-

nating resistor and coupling capacitor.

Fig. 3 shows one of the ill effects you
can run into when the cable is im-
properly terminated—false indications
of regeneration in the video if strip ov
tuner. Even though the signal generator
is very loosely coupled to the input (by
clipping the output lead to a floating
tube shield on the mixer tube), you can

REGENERATION
OR STANDING
WAVES ON CABLE

Fig. 3—low regeneration shows up in
response curve during alignment.

still have trouble if the generator has
standing waves on that cable!

Incidentally, if you want to check
your generatoir’s output cable to see if
there is already a terminating resistor
in it, disconnect it from the generator
and simply take a reading across the
cable conductors with an ohmmeter. If
you get a 50-ohm reading, for instance,
there must be a terminating resistor
already in place. A completely open
reading shows that there is no termi-
nation.

Herringbone on color set

In servicing an RCA 21CT660U color
recetver, I found a herringbone patiern,
discernible when ecolor is tuned in. It
seemms 10 be tunable. It is particularly
noticeable when « picture of little de-
tail or «a full sereen of one color 1is
present. Also, there are two vertical
lines on the left side of the sereen when
color is being received.—J. I. H., Re-
seda, Calif.

This herringbone pattern on color
can be caused by several things. The
easiest to repair would be a misadjust-
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ment of the fine tuning itself. This
would push the oscillator slightly off
center on your color channel, making
the color burst ride too far down the
slope. Center the fine-tuning adjust-
ment, then reset the tuner oscillator on
that channel while color is being ve-
ceived.

Another possibility is that the 13th
harmonic of the 3.58-mc oscillator is
beating with the 45.75-mc¢ picture car-
rier. This harmonic, which is about 46.5
me, is coupled into the picture if civ-
cuits by the shielded cable which runs
from C175, at the plate of the vertical
output tube, to R29, on the terminal
board nearest the CRT. The shield of
this cable is grounded to the chassis
near the 3.58-mc oscillator socket. Cut
this ground loose and ground it at the
other end, near the terminal strip. The
new ground is apparently not critical.
The trouble is caused by ground-return
currents between the shielding and the
chassis.

This type of interference, as I know,
can be caused by a strong channel 8
signal. The 4th harmonic of the picture
carrier will be picked up by the 300-
ohm ribbon going to the vhf/uhf switch.
Try installing a 22-ppf capacitor be-
tween terminals B and C on the 4th
video if transformer. This usually re-
duces this interference to the point
where it isn’t noticeable.

Vertical shrinkage

A short timme after this G-E 21C1550
is twrned on, it loses height from the
bottom. It comes up to about 2 inches
after about 15 minutes. How do I tackle
this one?—A. D., Quezon City, R. I .

This set uses a 6BL7 for both oscil-
lator and output. The most likely possi-
bility is a weak tube. However, this
stage is fed from the boost so check
the boost voltage for dropping after 15
minutes.

Another possibility: there is a thyrite
resistor in the B-plus supply, 1 megohm
cold and 600,000 ohms hot. Check it for
excessive change in value.

Drive line?

A G-E 21CL0 developed horizontal
sweep trouble and I veplaced the fyback
transformer Since then, there has been
a slight wrinkle in the horizomtal sweep
which appears as a bright line near the
middle of the screen. Changing the
horizontal linearity control no longer
affects picture lLinearity to any ap-
preciable extent.

I've replaced tubes, linearity coil and
the screem resistor of the output tube
with no cffect. The bias voltage on the
horizontal output grid is —45.—
W.N.T., New York, N. Y.

It is definitely possible that the wrong
flyback was used. This series is pretty
critical about its flybacks and I do not
know of any one outside of G-E who
makes an exact duplicate. The correct
part number for this chassis is an
RTO-166-5. Check the flyback to see
that the correct one was used.

Aside from this, the major clue would
be in the action of that linearity con-
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trol. All linearity controls introduce a
“cancelling” or opposing voltage which
lowers the power dissipated in the
horizontal sweep circuit and increases
the efficiency; in other words, the lin-
earity control must “tune” to the fly-
back frequency to have the proper
effect. If this isn’t done, you will get
a wrinkle in the raster.

From your reading of —45 volts on
the grid of the horizontal output tube,
it might seem that the trouble is caused
by an overdrive condition; the value
given in the service data for this chassis
is —383. Overdriving the horizontal out-
put tube will give you a drive line.

This chassis does not include any
kind of horizontal drive control. So, if
you have checked all the possible causes
of overdrive (plate resistors in the
horizontal oscillator, excessive B-plus
to the horizontal oscillator, ete.), I
suggest yvou try adding a drive-control
trimmer capacitor to the circuit (Fig.
4). This is comparatively simple, as it
can be a screwdriver-adjustable unit
of about 3 to 15 auf. It can be mounted

6BQ6-GA . _FROM

FLYBACK

£roM G047
AoRZ U U 1

Fig. 4—Adding a horizontal-drive con-

trol 10 a G-E 21C40.

on the back apron of the chassis. With
this, pull your drive down and see what
effect this has on the line. I would
recommend checking the horizontal out-
put tube plate current both before and
during these adjustments. Also, see
what effect the horizontal linearity con-
trol has on plate current; it should
show a dip, even though it may be a
slight one. You might, as a last resort,
try using a different linearity control;
the correct replacement has an in-
ductance range from 4 to 28 milli-
henries.

Jitter

I have an intermittent vertieal jitter
in @ Crosley 426. It occurs about every
30 seconds, after the set has warmed
up for 5 minutes. This seems to be due
to only ome field of the scan jittering!
When I put a scope on the yoke, I can
see one pulse stationary while the other
jitters!

I've changed everything in the circuit
including both electrolytics and the
transformer and yoke. Now I've rum
out of possibilities!—C. F. W., Mason
City, Towa.

I notice a factory modification on this
series calling for a larger electrolytic
in the cathode cireuit: from 30 uf to
100 pf. You can try this quickly by sim-
ply bridging 70 uf across the present
capacitor. However, I don’t think that
this is a cure.

(Continued on page 66)
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50-WATT STEREO AMPLIFIER AND CONTROL CENTER

Get the most from your stereo system with this superb unit; power-
packed 50 watts (25 w. per channel); complete tone, balance and
stereo /mono function controls; five dual-stereo inputs plus separate
monophonic mag. phono; mixed-channel center speaker output;
luggage-tan vinyl clad steel cover. 31 |bs.

Kit Model A&-100 . $84.95
Assembled Model AAW-100 . " 144.95

e
et

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

‘Modest only in size and price, this new Heathkit
Sterco-Phono Conscle amazes cvery listemer with its
room-filling, true-to-life sterco sounds. Proportioned
1o fit any room, it’s iess than three feet long and only
end-table height. yet it houses a complete sterco-phono
system with features usually found only in much larger
consoles. There's six speakers . . . two 12" woofers for
smooth “lows,” two 8" speakers and two 5” cone-type
tweeters for “mid-range” and “highs’. The 4-speed
actomatic sterco /mono record changer is equipped
with an “‘anti-skate’ device and a turn-over diamond
and sapphire styli cartridge. On the froni panel are
separate, dual bass and treble controls plus a con-
centric volume control. The handsome cabinet with
solid genuine walnut frame, walnut veneer front panel,
and matching “‘wood-grained™ sliding top measures
just 3134 L x 17%" D x 2634” H. Whether you buy
the ready-to-play or kit form, the cabinet is factory
assembled and finished. 70 1bs.

»

I Kit Model GD-31 ... ........ Lo gy aie $129.95
Assembled Model GDW=31 .. B . 149.95
- : 19

COMPLETE 28-WATT AND 50-WATT

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

Assembled Model HFS-26 ... 215 bs.............. ...9475.00
Kit Model HFS-27 . . . 215 Ibs. ' 1, a .....370.00
Assembled Model HFS-28 . . . 264 Ibs. o ... 675.00
Kit Model HFS-29 . . . 264 Ibs. ! ..550.00

(Cabinets available separately, write for information)

[=. =4
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STEREO/MONO PORTABLE PHONOGRAPH
é l )ﬂf_ \ q T - Now you can thrill to magnificent stereo wherever you are, wherever you go!
. el : : The smartly-styled cabinet with two-tone aqua and white durable vinyl covering
et L ¥ v-f ; comes completely preassembled. In closed carrying position the speaker wing
) and main cabinet blend into a single handsome unit in dazzling aqua and white
r ; vinyl. In use, the detachable speaker-wing top may be spaced at any distance
for maximum stereo effect. The completely preassembled automatic changer
Wl plays your favorite stereo and mono records at speeds of 16, 3314, 45 and 78
7, ‘;,I..'Gf;-m- ‘ rpm, while controls on the amplifier section give you complete command of

| S = i) volume, stereo-balance and tonal quality. 28 Ibs.

L‘!""_'—' Kit Model GD-10. ... ................. 5 10 AT e = A PR (PO . - - $69.95

of outdoor living with Heath equipment

PORTABLE 4-TRACK

STEREO TAPE RECORDER

Plays and records 4-track stereo tape for
endless hours of delight! Can even be used
as a hi-fi center to amplify and control
tuners, record players, etc. Has “‘record,”
“play,” *‘fast-forward” and *‘rewind”; 2
speeds (334 and 714 IPS); tone balance
and level controls; monitoring switch for
each channel to let you hear programs as
they are recorded; pause button for editing;
and two *‘eye-tube’ recording level indi-
cators. Speaker wings are detachable. Cab-
inet and tape mechanism are preassembled;
all amplifiers and speakers included. 49 1bs.
Kit Mode! AD-40. .. ... ......... $179.95

NEW LOW COST STEREO
RECORD CHANGER KIT
Here’s fine changer features at a budget
price . . . oversize 11" turntable, “anti-
skate” device, jam-proof mechanism and
plug-in cartridge head. 4 speeds with auto-
matic shutoff. Assembles easily, quickly
with no special tools. Complete with your
choice of three different, famous-name,
diamond-styli stereo cartridges. 15 Ibs.
Model AD-8:C,

Sonotone 8TA4-SD cartridge. . ... $37.95
Model AD-80A, GE VR-227 cartridge. 41.95
Model AD-80B, Shure M8D cartridge. 42.95

NOW ONLY

REVERBERATION SYSTEM BRINGS YOU

Add a thrilling new “cathedral” dimension to listening! I

Reverberation supplies the dimension of spaciousness to

sound, as heard in concert halls, etc. where “‘echoes™ en- b

rich and reinforce the original sounds. The GD-61 adds

reverberation acoustically, not by electronic mixing, thus 1.HEATHKIT

it doesn’t disrupt your present system and it may be placed for

anywhere for best listening effect. Can be connected to do-it-yourself

speaker terminals of hi-fi systems, radios, TV sets, etc. hobbyists.

Controt lets you add just the right amount of reverbera-

tion. The GD-61 consists of Hammond type 1V reverbera- 2. HEATHKIT

tion unit, amplifier with power supply and 8" speaker. Pre- factory-built,

assembled birch cabinets in mahogany or watnut finishes. ready to use.

Measures 115" H x 23" W x 1134" D. 30 ibs.

Kit Model GD-61M (mahogany) or 3. HEATHKIT

GD-61W (walnut) €ach. . ... ...oiverrennnnenennns .. $69.95 learn-by-doing
?cience Setries
or youngsters.

HEATH COMPANY / Benton Harbor, Michigan )

www.americanradiohistorv.com
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TWO AND SiX METER TRANSCEIVERS

The “ham on the go” will find the new Heathkit “Shawnee” 6-meter and “Pawnee” 2-meter
transceiver kits irresistible! Both of the handsome units offer complete AM and CW
facilities with: single knob tuning tracked VFO and exciter stages; 10 watt output;
built-in low pass filter; three-way power supply built-in for 117 VAC, 6 VDC or 12 VDC
with separate DC and AC plugs and cables included; dual-purpose modulator . . . 10 watts
for high level plate modulation or 15 watts for PA operation; double conversion receiver
. crystal controlled first oscillator; tuning meter . . . auto-switched for received signal
strength or relative power output; VFO or crystals . . . front panel switch of VFO or four
crystals for novice, CAP, MARS or net operation; “spotting” switch; complete shielding
of power supply, final and receiver front end; ceramic microphone . . . push-te-talk with
coiled cord. And many more outstanding features . . . write for information. 34 ibs.
Kit Models HW-10 (6 meter) and HW-20 (2 meter) each ..$199.95

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

6-TRANSISTOR PORTABLE RADIOS
These award-winning, smartly-styled portables are ready
to go anywhere! Both feature vernier tuning; 6-transistor
circuit; 4” x 6" speaker far big set tone; prealigned trans-
formers. 6 flashlight cells furnish power. (less batteries).
KIit Model XR-2P (plastic) . . . 61bs.. . .............. $29.95
Kit Model XR-2L (sim, leather & plastic) ... 7ibs.. ... '

“WALKIE-TALKIE''

CITIZEN'S BAND TRANSCEIVER

Idcal companion for the outdoorsman . . . talk to friends
up to a mile away. Ng¢ license required . . . anyone can
use it . . . Features 4-transistor circuit, superregenerative
receiver, crystal controlled transmitier. Powered by single
long-life battery. Case included. 3 ibs. (less battery)

i : Kit Model GW-30 each. .. ......... .............. $32.95
Assembied Model GWW-30each................... 50.95

“*WARRIOR' GROUNDED-GRID TRANSISTAGR DEPTH SOUNDER

KILOWATT LINEAR

Attention Amateurs! Compare it feature for
feature, the Warrior paces KW rigs at double
this low price! Completely self-contained, the
amplifier, HV, filament and bias supplies are
built-in. Drives with 50 to 75 watts, no matching
or swamping network required. Stable g-g circuit
with up to 709 efficiency. Qil-filled capacitor
and 5-50 henry swinging choke. Bands: 80
through 10. Max. power input; SSB—1,000
watts PEP; CW —1,000 watts: AM—400 watts
{500 using controlled carriecr mod.); RTTY —650
watts. Write for information.

Kit Model HA-10 . . . 1001bs.. .. ........ $229.95

For summer boating fun and safety, the MI-10
i1s your best buy by far in a dependable depth
sounder . . . and you car buy it in kit form or
factory wired and tested, ready to use. Gives
reliable depth indications to 100’ or more over
“hard” bottoms; somewhat less over “soft”
bottoms. Rotating neon light gives clear indica-
tions on hooded dial face. Six long-life flashlight
batteries are used for power. Transducer may be
mounted through hull, or temporarily outboard.
10 Ibs. (less batteries).

Kit Model MIL10. ... . ................ $ 69.95

www.americanradiohistorv.com



www.americanradiohistory.com

HEATHKIT BASIC RADIO COURSE

Here’s a new 2-part series in basic radio for youngsters and
adults. “Basic Radio—Part I teaches radio theory in every-
day language, common analogies, and no difficuit mathe-
matics. Experiments performed with radio parts supplied
result in a regenerative radio receiver. “Part 11’ of the series
advances your knowledge of radio theory and supplies addi-
tional parts to extend your Part I receiver to a 2-band super-

heterodyne.
Model EK-2A ... *“Part 1" .. . 81lbs............ ... $19.95

Model EK-2B . .. "‘Partll'" . . . 41lbs....

Available March 24 . . .....oouiiiiiiievmnerineionans $19.95

Model AK-8...Cabinetfor Partll Receiver...4 IS, g4
Available March 24. .. .......oovneonnnns 11,1 $3.95

DELUXE CITIZENS BAND
TRANSCEIVER

Get the GW-10 for superior 2-way
communication: superheterodyne re-
ceiver with switch selection of crystal
control of any onc channel or con-
tinuous vernicr tuning of all 23 chan-
nels; automatic ‘‘serics gate noise
limiter”; adjustablc squelch control;
press-to-talk mike with coil cord; il-
luminated dial. Crystal controlled
transmitter has switch selection of 3
crystals (one furnished). Hardware
supplied for under dash mounting.
Built-in power supply, 117 V. AC and
6 or 12 V. DC models L1 Ibs.

Kit Model GW-10. .. ... ... $62.95
‘Assembled Model GWW-10. .. 99.95

3-BAND RADIO

DIRECTION FINDER

Now, at big savings, a deluxe com-
pletely transistorized portable RDF
in your choice of kit or assembled
models. The DF-3 operates on marine
beacon, standard broadcast and ship-
to-shore bands to offer you both port-
able radio entertainment and reliabie
direction finding facilities. Featured
are: 9-transistor circuit; 6 flashlight
battery power supply, preassembied
prealigned tuning scction; new sensc
antenna for non-ambiguous bearings;
fighted dial and tuning meter. 13 1bs.
 Kit Model DF-3 $ 99.95

[y

[] SEND MY FREE COPY OF HEATH COMPANY / Benton Harbor 20, Michigan
YOUR COM PLETE CATALOG ORDERING INSTRUCTIONS: Fill out the arder blank. Include charges

for parce! post according to wsights shown. Express orders shipped delivery

charges collect. All prices F.Q.B. Benton Harbar, MEch. A 20% deposit is re-

quired on all C.0.D. osders. Prices subject to cnange without notice. Dealer

and export prices slightly higher.

Please send the following items: NAME o

ITEM MODEL NO. PRICE
Y A—DE?ESS B BT
ary ZONE STATE

|
Order direct by mail or see your Heathkit dealer.
A ! : Ship via[_] Parcel Post [_] Express [] C.0.D. [} Best Way
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(Continued from page 61)
Check the coupling capacitors and
plate resistors in the sync cireuits, espe-
cially around the 6AN8 and 6U8. As a
good test, disconnect the vertical sync
by lifting one end of the vertical inte-
i grator, free-wheeling the picture and
| watching for any sign of the jitter. It
- | might also be wise to check the vertical
_ | circuit’s B-plus line with a scope for
| traces of ripple.
‘K i AL . ‘ There is one movre possibility in some
of these sets. Add a 33,000-ohm resistor
in series with a 0.005 uf ceramic capac-
itor (1,000 volts or so) from the back

A’ picture-tube support to the nearest

G

e

" Ultra Fle

-t 2

2 s
A‘ L
=

e

xible Coaxial
e . &

. able‘ . chassis ground. This network bypasses

o any pulses which could disturb the in-

' terlace and conceivably be causing this

G

i

® EXTRA FLEXIBLE CONDUCTOR
® EXTRA FLEXIBLE JACKET ’

trouble.

Markers meet in the middle!
| I'm aligning an RCA TV. I get two

® EXTRA LOW COST
NEW! Super-flexible 52 ohm and ’

markers on the response curve, istead
of only one. They start from the center
of the first hump and second hump, and
move together until they meet in (he
middle. Then they disappear! If you
keep on turning the dial of the sweep,
they reappear in the middle and go
back out to their original positions at
the side!

Why do I get two markers when I
am only feeding in one signal? Afte
aigning at what I think s the right
place, the result is no better than when
;ﬁ ’I I started. I get sound without picture

72 ohm Coaxial Cable for Citizens’
Band and Multiple Television Sys-
tems, etc. Cable jackets are high
gloss super-smooth, non-contaminat-
ing FLEXLIFE Vinyl that will not be-
come rigid in cold weather. Another
First from COLUMBIA. ’

SUPER-FLEX RG 58A/U
19/ ¢
.0068 Tinned Copper. } ’

or pneture without sound, and a lot of
swishing noises when I turn the fine
| tuning—J. B., Philadelphia.

Your trouble with the dual markers
| is caused by an incorrect setting of

Center Conductor:

Jacket: Columbia Black
Flexlife Insulation. Dielec-

tric: Low loss Foam Poly- ‘
ethylene. |  SWEEP ACTUALLY STARTS |
HERE  THEN GOES TO HERE

THEN GOES
BACK TO

SAME MARKER
19/24

Center Conductor:

| T T, e— .~ .~ —.

§i ° ) . °
i | [T
SUPER-FLEX RG 8/U ‘|

| Fig. 5—Improperly adjusted sweep gen-

: crator can give this pattern.

Soft Copper. Jacket: Co-
lumbia Black Flexlife Insu-’

lation. Dielectric: Low loss

WIRE & SUPPLY CO.

2850 IRVING PARK ROAD ’
CHICAGO 18, ILLINOIS 3 b z

‘ Fig. 6-a—possible proper scope pattern;
b—-this pattern can be changed to ¢ by
! turning on scope’s retrace blanking.

1/2 OF PROPER
CYRVE

’ |

‘ FecT L s | the sweep generator. Instead of getting
PIES BRPE | the whole response curve, you get only
t | half of it (Fig. 5). In other words, in-
stead of displaying the entire response
SUPER-FLEX RG 59/U ‘ } ’ curve of the tuner, you're actually see-
Center Conductor: 7/31 ing only half of it. The extra marker is

| the mirror image of the first.
Soft Copper. Jacket: Co- ! To set up a sweep generator prop-
lumbia Silver Grey Flexlife erly, tune it to approximately the cen-
Insulation. Dielectric: Low : ter of the band being swept. In your
loss. Foam Polyethylene ’ case this would be channel 13 (210-216
: me), so set it to about 218 me. Now
’ Available thru your local distributor ’ ‘ run a marker into the curve. If you get

America’s Most Complete Wire Line”

"
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the dual-marker effect you mention,
your sweep is improperly set. Try feed-
ing the horizontal sweep from the sweep
generator into the scope. Now, set your
phasing control until you get a curve
with only a single marker. You may
wind up with something that looks like
Fig. 6, but that’s the right curve! You
can also get rid of mirror images by
adjusting the horizontal blanking (ve-
turn-trace blanking) on your generator.
This will (or should) take out half of
the curve, and one of the mavkers.

OM ANT
IK-50K RES / Z2
(EACH SIDE) SCOPE
AS REQ o\»
SWEEP /d TUNER f-l
GEN o4

7o o |,

= VERT HORIZ
LOOKER{TEST)POINT ______ |GND

- -
HORIZ SWEEP SYNC VOLTAGE FROM SWEEP GEN

Fig. 7—How 10 use TV station signals as
sweep generator markers,

The simplest way to adjust a curve
like this is the use of strong TV sta-
tion signals as markers (Fig. 7).

Picture-tube change

We want to convert an RCA KCS-
47-A chassis to use a 21-inch picture
tube. How about a 21AMPL or a
21ALPy for this? If the normal 12,000
volts is not sufficient, what changes in
the existing components are needed to
boost the high voltage? Are there any
other changes that you would recom-
mend-—yoke, flyback, etc.?—J. O. D.,
Williamsburg, Va.

I doubt the advisability of trying to
convert this chassis to use the picture
tubes you mention. This is mainly due
to their high-voltage requirements —
16,000 volts for each type. Several
other types would be much more appli-
cable. Look in your picture-tube book
and you’ll find ones which require less
high voltage. My first choice would be
Bob Middleton’s favorite, the 21EPA4.
It requires only 12,000 volts and is a
70° tube.

Fada flyback replacement

We are servicing « Fada S-1060
which has an open winding on the pri-
mary of the Ayback transformer. Our
distridbutor tells us that Fada has gone
out of business.

Can you give us the name of « source
which might supply the required re-
placement part, or the necessary infor-
mation to alter the high-voltage circuit
to use a standard replacement part?—
G. E. S, Whippany, N. J.

A Triad flyback No. D-112 will be
suitable. This is listed as a direct re-
placement for Fada part Nos. 37.255
and 37.255B. It should be available
from any parts supply house.

Antenna coupling

Can you tell me if there is a company
making transformers to couple bays of
TV antennas together? These are sup-
posed to be superior to stacking bars

RADIO-ELECTRONICS
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in terms of impedance matching.

Im now using an Amperex ECC88/ l
¢DJ8 tube in the lower section of my
Jerrold De-Snower. Is there any better
tube, for low-noise, at 100 wvolts plate?
—F. E., Port Orford, Ore.

I'm a little confused here as to your
meaning. Actually, the so-called stack-
ing bars used to couple two bays of a
TV antenna together are transformers.
Their principal function is to match the
two impedances and to couple the an-
tennas together. They are generally
used as quarter-wave transformers to
matech the 600-ohm impedance of the
stacked antennas to the 300-ohm imped-
ance of the transmission line. I have
never heard of anyone manufacturing
transformers specifically for this pur-
pose.

The ECC88 is probably the latest of
a long series of low-noise tubes, to the
best of my knowledge at the moment. It
is a twin-triode of the new frame-grid
construction and is being widely used
in community-antenna system ampli-
fiers, where its tremendous mutual con-
ductance is a big help: 12,500 micro-
mhos! It is interchangeahle base-wise
with the popular twin-triode types
(6BQ7, ete.).

Incidentally, this tube is also made
with the numbers 6922 and E88CC.
This last numerical arrangement de- |
notes a special type of construction for
hard service such as in computers. But |
as long as the same numbers are there,
it is the same tube. This is the Euro- |
pean numbering system: the E stands
B 3 volte filament, the C means tri- | A ALy =4
ode (CC means twin-triode) and the
88 is the series number. ‘

|
t

there is
no margin
for error

the ultimate
in stereo
sound
re-creation

Add a dc restorer

I would like to install a dc restorer
on my Hotpoint 215505 TV, preferably
o silicon or germanium diode. Will 1
need n retrace eliminator?—A. G. K.,
Oak Park, Il |

You can use the de restorer shown in |
Fig. 8 It is for a cathode-driven picture

CARTRIDGES
Standard M8D. A superb blend of
quality and economy.. .. .$16.50
Custom M7/N22D. Widely acclaim-
ed; moderately priced.. ... $36.75
Professional M3/N21D. Overwhelm-
ing choice of the critics. . . . . $47.25
Laboratory Standard Model M3LS.
Individually calibrated, limited
quantity

FROM

Tiny though it is, the cartridge can make
or Dreak a stereo svstem. For this breath-
takingly precise miniaturized electric gen-
erator (that’s really what it is) carries the
full burden of translating the miles-long
undulating stereo record groove into usable

when striving for

é@w&%@_@

HI-FI PHONO CARTRIDGES

TONE ARMS

Studio Dynetic. Integrated arm
and cartridge. Cannot scratch
records. acws vz mas ; Tme . $89.50

Professional Independent Tone Arm.
For any quality cartridge . . .
stereo Or mono. . .. ... ... $29.95

electrical impulses . .. without adding or
subtracting a whit from what the recording
engineer created. Knowing this keeps
Shure quality standards inflexible,
Shure Brothers, Inc., 222 Hartrey Avenue,
Evanston, Illinois.

BREAK 8

AMPL
SCREEN

800t

Fig. 8—Dec restorer that can be added to
a Hotpoint 218505.

tube like the one your Hotpoint uses. |
Several diodes would be suitable, either

silicon or germanium. Be sure to check |
the one you have to see that it has a
very high back vresistance—at least
100,000 ohms. Otherwise your results

$793

No. PH-31

DIAL TELEPHONE

Standard phone
company model.

BIG ISSUES

won’t be too good. You won’t need a

CATALOGS

We will send you a new issue every 6
weeks for a full year — NO CHARGE! Com-
pare our World Famous Values.

MAIL TO: OLSON ELECTRONICS

(Formerly Olson Radio)

717 S. Forge St., Akron 8, Ohio
[ SEND FREE CATALOGS

(] Send Dial Telephone @ $7.93, plus postage

retrace eliminator. If you get retrace | NAME ADDRESS
lines after the dc restorer is installed, ‘
Ity ZONE STATE

the diode is reversed! END

MARCH, 1961
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ABOUT THESE

SUPER-
SCOPES

Special circuitry and CR tubes speed up scan-
ning in some new industrial scopes as high

as 100 megacycles.

By TOM JASKI

N this age of moon rockets, message

repeating satellites and supertele-

metry from space platforms, and

particularly in the industrial fields
where electronics is rapidly becoming
the workhorse for the control of ma-
chines too fast and complex for human
control, electronic development has de-
manded higher performance standards
from the instruments used. Particularly
in oscilloscopes, where the problem of
bandwidth vs sensitivity has always
dominated the design scene, the new
demands have forced radical ap-
proaches to deflection-amplifier design.
The technology of these new amplifiers
is not based on new discoveries. Pri-
marily it is the application, for com-
mercially produced oscilloscopes, of ciy-
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Tekironix 585 oscilloscope uses distrib-
uted amplifiers for 100-me bandwidth.

cuitry already familiar but used only
rarely in special laboratory situations.

Two main approaches have been
taken. The first is an improvement of
the amplifiers themselves to the limits
of tube capabilities, and the improve-
ment of cathode-ray tubes to match the
strides in amplifier progress. The sec-
ond approach is to divide the incoming
signal into a number of equal portions
which ave easily amplified and to re-
constitute it from the amplified “sam-
ples”. Both methods have their prob-
lems and limitations, Let us hriefly
exammine what they are and how we
can solve them.

In cathode-ray tubes, the electron
beam that writes the image on the
screen is deflected in its hrief passage

Hewlett  Packard
185A oscilloscope
uses sampling sys-
tem to display fast
pulses.

www.americanradiohistorv.com

between the deflection plates in pro-
portion to the signal applied to these
plates. For greater writing speed, we
must—to obtain sufficient image bril-
liance—speed up the electrons so they
will collide with the fluorescent par-
ticles on the back of the screen with
greater intensity, thus giving a normal
trace despite the faster scanning time.
This is relatively easy to do. We can
simply apply a higher potential to the
accelerating anode.

Another method is to develop new
fluorescent materials for the face. This
too has been done successfully. But by
“intensifying” the beam we have cre-
ated a new problem. The heam is now
“harder”, more difficult to deflect, put-
ting greater demands on the deflection
amplifiers.

Another way to improve the deflec-
tion system is to mount in the tube
a series of deflection plates so shaped
and spaced that an electron traveling
between them will receive from each
additional plate another hit of deflect-
ing force in the proper time sequence.
This is illustrated in Fig. 1, which is,
in effect, 2 type of traveling-wave de-
flection structure. Electron speed must
be very closely controlled to avoid dis-
tortion in the trace.

After we have pulled all these tricks
with the CRT, we must look elsewhere

VERT DEFL PLATES

HORIZ DEFL PLATES

Fig. 1—Special cathode-ray tube with
a series of defleetion plates. (Deflee-
tion plate supports and connections
are not shown.)

RADIO-ELECTRONICS
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Fig. 2—Partial circuit of muain
vertical amplifier in  Hewlent
Packard model 160 scope illus-
trates the use of parallel ampli-
fiers 10 get sufficient deflection
with high bandpass.

6922(2)
6922 CATH FOLL
CATH FOLL  DRIVER
—— 10V
wow sos o
1
100 108 H

—— 243V
IN

6922(4)
OUTPUT AMPL

K

VWA TOVERT

(000 DEFLPLATE

4009

| BEAM FINDER
sk B
A

= TO OTHER SECTIONS

IN HORIZ AMPL 8

HIGH VOLTAGE
SUPPLY

TO VERT

for further improvements, keeping in
mind that in spite of our special strue-
ture, we still need greater deflection
voltages.

Now what about the deflection ampli-
fiers? In a conventional amplifier, the
gain of a deflection stage is propor-
tional to the transconductance of the
tube. Thus, with high-transconductance
tuhes, we can reach a certain level of
sensitivity for the final stage. But there
is a limit to this simply because of
the tube’s structural requirements—
high transconductance requires close
element spacing. By increasing the
plate load resistance we can get more
deflection voltage for the same voltage
applied to the grid, but this increases
the time constant of our deflection am-
plifier circuits, since it is proportional
to a product of circuit eapacitance and
resistance. And if we increase the time
constant, we limit the amplifier’s upper
frequency response severely.

So we must keep the plate load re-
sistor as small as practicable. To do
this we can increase the size of the
tube and thus the total current through
the plate load. A modern approach to
this is the parallel output tubes used
in some high-performance scopes such
as the Hewlett Packard 160 (Fig. 2).
Here several tubes have a common
plate load and provide adequate deflec-
tion up to about 15 me.

3eyond this, or at least beyond about
30 me, we have to turn to a special
kind of an amplifier to reduce the time
constant further. More parallel tubes

MARCH, 196!

DEFL PLATE

243v

or larger tubes would now begin to
increase the total capacitance, the other
factor involved. Because of this capaci-
tance, amplifiers have had to be devel-
oped in which the advantages can be
tapped, without the burdens. These
turned out to be distributed amplifiers,
in which the transconductance of the
tubes work together and their outputs
can be added, without being particu-
larly affected by the input and output
capacitances. Successful distributed
amplifiers have been built for several
thousands of megacycles, but in oscil-
loscopes the best deflection amplifiers,
within practical commercial limits, have
an upper frequency limit of about 600
me.

Fig. 8 shows a basic distributed
amplifier. Here we see what look like
two conventional delay lines of lumped
capacitances and induetances, and that
is what they are. The input signal
travels down the grid delay line, and
the output of each tube down the plate
delay line. The lines are so designed
that when a signal, amplified by the
first tube, leaves its plate, it will ar-
rive at the plate of the second tube
precisely at the same time that the in-
put signal, now also amplified by the
second tube, is being reproduced on the
plate of that tube. Thus the two ampli-
fied signals add. This process continues
all the way down the line until a signal
is obtained strong enough to deflect the
beam in the cathode-ray tube.

The signal on the plates will, of
course, tend to travel in both direc-

WWW-americanradiohistorv.com

Fig. 3—Basic distributed amplifier circuit.

tions along the delay line but we are
interested only in the forward-traveling
one. So we absorb the backward-travel-
ing signal (which must not reflect
into the line) in terminating vresist-
ance Roe. Since now the principle of
amplification is entirely different and
we no longer depend on certain values
of plate load vresistances, the tube
capacitances can now be used as part
of the delay line capacitances and no
longer contribute in the same way to
the time constant of the circuit. You
can see that we have neatly licked the
time-constant problem.

This does not mean that we can build
these amplifiers for any frequency, for
we now have other problems, such as
the upper cutoff frequency of the delay
line. This is primarily determined by
losses in connecting leads, capacitors,
and through grid loading. Insulation
also behaves differently at very high
frequencies, and insulation losses in-
crease. But the picture is more favor-
able with a conventional unit.

At low frequencies, when a signal
would virtually not be delayed by the
line (the delay is the same, but the
relative significance of the delay com-
pared to the signal frequency is insig-
nificant), how does the distributed
amplifier work? Well, here we have the
situation that all these tubes are vir-
tually in parallel, and we need only a
very small load resistor to get ample
deflection, as discussed previously. Thus
the distributed amplifier has a very
great bandwidth. We do encounter some
problems at low frequencies, but none
as serious as time delay or losses.

Distributed amplifiers, of course, also
have disadvantages, the most serious
of which is noise. With so many tubes,
thermal noise becomes a real problem.
Another obvious disadvantage is cost.
We need more tubes and larger heater
and power supplies which must be care-
fully regulated for stability.

Fig. 4 is a practical version of a
distributed amplifier for deflection. It
is used in the Tektronix type 585 100-
me scope. The series of deflection plates
is also shown, Notice that this main
deflection amplifier uses 10 triode sec-
tions and a dual pentode. The delay
line driver is built along the same
principles, and uses another 14 triodes.
Sensitivity is 0.25 volt per inch, band-
pass de to 100 mec and rise time .0035
usee. Additional amplification can be
obtained wherever bandwidth can be
saerificed for greater sensitivity. Notice

(Continued on page T72)
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World’s first Electronic TV Antenna ..

Here is the
Powertron’s Power Secret —

Built-in signal intensifier
amplifies the signal at the point
of interception, produces

».  up to 9 times more gain!

Pat. Neo. U.S 2,700,105; 2,955,289 ¢ Canada 548,635

NOW AN ANTENNA WITH 5-9 TIMES
MORE GAIN 2 sorevs e waoe

thousands of ald-stvle antannas, will give new life to old TV sets, will build
new profits for TV Service Technicians.

wwweamericanradiohistorv.com
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WINEGARD POWERTRON

Now Winegard engineers have designed a new high
gain, all-channel yagi antenna incorporating a low
noise, high gain RF amplifier in one integral unit!
Because the input circuit of this amplifier exactly
matches the characteristics of the new “Tapered T”
driven elements to which it is directly coupled, every
last particle of signal is amplified. The results are
amazing.

We call this new electronic antenna the POWERTRON.

The Powertron amplifier uses the frame grid 6DJ8
dual triode (12,500 MHOS) transconductance, in a
radical new RF circuit, that allows this one tube to
amplify all signals in the VHF TV band, 54 to 216 MC,
with a gain of 5 times (14 DB). This gain is added to
the gain of the antenna which is a high gain yagi de-
sign, quite superior to other all channel antennas.

The Powertron power supply lowers 117 VAC
to a safe 24 volts which is fed up the lead-in
to the Powertron antenna. Completely fused,
the power supply is made shock-proof by an
AC isolation transformer.

Imagine what this super-powerful electronic antenna
can do! Weak signals become strong and clear—dim
pictures bright and contrasty. Old-style tuners pull in
snow-free pictures better than 1961 models on ordinary
antennas.

You can do many things with this new antenna that are
impossible with any other. You can drive up to 6 TV
séts in deep fringe, 10 TV sets in normal areas without
an additional amplifier. You can put TV outlets in
every room of the house and all sets will have better
pictures than any single set with a regular antenna.

New TELETRONS, 100! NON-ELECTRONIC, BUT 26%
TO 484% MORE POWER INCREASE THAN COLOR’CEPTOR
Similar to the Powertron, but without the RF ampli-
fier, Teletron embodies the same new WINEGARD
“TAPERED T” DRIVEN ELEMENTS for proven
performance superior to any other non-electronic TV
antenna. Teletron is gold anodized, has the same fine
quality construction and mechanical features as the
Powertron.

3 Gold Anodized Teletron Models —

Teletron Model T4, 14 elements, $34.95 list.
Teletron Model T-4X, 21 elements, $51.90 list.
Super Teletron Model ST-4X, 30 elements, $64.95 list.

POWERTRON AMPLIFIES TV SIGNALS AT THE POINT OF INTERCEPTION

Because of its extreme sensitivity, Powertron can be
installed lower than other antennas. For instance,
where 40-ft. masts are normally used, a Powertron
can usually be installed at 25 ft., yet give better
results!

Where desirable, the Powertron can be remoted up to
1, of a mile and still deliver a perfect signal.

In large distribution systems (motels, apartments,
etc.), Powertron makes the perfect antenna to use
in conjunction with Winegard’s 4-tube A-400 or 7-tube
A-700 distribution amplifiers.

For critical color, Powertron’s extremely linear fre-
quency response makes it the ideal antenna for your
“color’” installations.

To sum it up, Powertron makes weak
-~ TV pictures good, and good TV pic-
tures even better. It works equally well
for color or black and white reception.
It is the world’s first all channel
(VHF) electronic TV antenna, and is
a tremendous step forward in the
search for improved TV reception.

= 3 Gold Anodized Powertron Models —
44X |
R Powertron Model P-44, 14 elements
$74.95 list,
/,g’— Powertron with Power Pack Model

P-44X, 21 elements, $91.90 list.

Super Powertron Model SP-44X, 30
elements, $104.95 list.

COMPARISON OF POWERTRON AND TELETRON
MODELS TO WINEGARD COLOR'CEPTOR

Chart shows Gain and Power [ncrease over Color'Ceptor (CL-4) Antenna

DB Gain Power Increase Voltage Gain
Mode! Over CL-4 Over CL-4 | Over CL-4
p-44  Powertron 14 DB 25.1 Times (2500%) 5.01 Times
P-44X Powertron 15.8 D8 38.4 Times (3800%) 6.20 Times
) withfafk | U e e menll s =5
SP-44X Super 19.1 DB 81 Times (8100%) 9.0 Times
o Powertron ) m B -
T-4 Teletron 1.00B 1.26 Times (26%) 1.12 Times
"1-4X Teletron 2.80B 1.9 Times (30%) 1 1.38 Times
with Pack | | Smm—
ST-4X Super 6.1 0B 4.84 Times (484%) 2.2 Times
Teletron

GET IN ON THE POWERTRON — TELETRON PROFIT BANDWAGON!

Be first in your area to offer the superb Powertron
performance to your customers. Take advantage of
many new sales aids now available through your
Winegard distributor . . . and watch for sales-making

consumer ads in [!m

WWW.americanradiohistorv.com
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1048 | 7-3upf
I/

930 COAX

6DJ8(5)
VERT AMPL

FROM DELAY LINE
¥
| ?
R
o
! -

Fig. 4—Distributed amplifier used in the
Tektronix type 585 scope.

(Continued from page 69)
that the bandwidth-vs-gain problem is
still with us.

Several instruments on the order of
the 585 are being marketed and the
principles used in their vertical deflec-
tion systems are more or less alike.

Horizontal amplifiers and sweep cir-
cuits, although of a high caliber and
with very high top sweep speeds, are
conventional and need no detailed dis-
cussion.

The other approach to improving
scope performance has taken a trick
from telemetering practices. The signal
is scanned by a sampler at a definite
rate of sampling. The sampling
“carrier,” which is modulated in accord-
ance with the signal, is then amplified.
Our sample carrvier frequeney can be

SAMPLING
GATE

f%

AVALANCHE
BLOCKING
0sC

Fig. 6—Simplified block diagram of
Packard

sampling (Hewlett

185A).

scope
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Fig. 5—Scope pattern of 2-musec
pulse displuyed by using sampling
technique.

as low as one-fiftieth of the input
signal frequency. If the bandwidth
required for the input signal were 500
me, then the bandwidth demanded of
the amplifier would be only 10 me, a
much more reasonable figure.

After amplification, the signal sam-
ples are put together again to display
a true image of the input pulse signal.
Fig. 5 shows such a trace of a 2-musec
pulse which is displayed with a sweep
speed of 1 musec per ecm, and with a
vertical sensitivity of 5 mv per em.

Fig. 6 shows how this is done. The
signal, which must be of a repetitive
type, is applied to a sampling gate
which samples the signal periodically,
the rate being determined by the set-
ting of the time scale. Since the sam-
pling must be synchronized with the
signal to obtain a stationary image,
the signal is delayed in the amplifier,
allowing the triggering of the sweep
system by the signal. Since the signal
1S so much shorter than the total time
it takes to sample a number of times,
each sample taken successively in time
will be of a different portion of the
input signal. If we were to sweep con-
tinuously, the signal displayed would
be a series of small dots (if they were
visible) for, in hetween samples, the

SAMPLING PULSE
LOTIME SCALE
d

LDSCANNING

7’

VOLTAGE HORIZ
PARA SIG

LOMAGNIFICATION
d
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VERT OUT

input would be zero (closed gate). Thus
the scope employs a special sweep cir-
cuit which advances the spot horizon-
tally only a small distance on the screen
per sample. When a trigger is received,
the avalanche blocking oscillator (so
called because it uses avalanche tran-
sistors) starts a ramp (rising) voltage
which increases precisely in time,
depending on the time-scale setting.

The ramp voltage is fed to the volt-
age comparator where it is compared
with one from the staircase generator.
If this voltage equals the one fed back
from the staircase generator the sam-
pling gate is opened and the staircase
generator is advanced one step. By
sweeping the spot horizontally across
the tube face this way, all the “dead”
spots are eliminated from the trace, and
it appears to the viewer as a continuous
line. The resolution of the picture is
determined by the size of the steps of
the staircase generator. The larger
these steps, the greater the distance
between the spots that make up the
trace. The trace can be magnified by
reducing the feedbuck voltage to the
comparator. This lets the comparator
fire sooner, reducing the time between
spots and the distance per spot.

Obviously, only repetitive signals can
be viewed this way. The signal must
last long enough in approximately the
same form for the number of scanning
operations required to reconstitute the
signal.

These then, are the two principal
methods used for very-high-frequency
oscilloscopes. Other methods have been
used, such as the Japanese oscilloscope
capable of displaying sine waves of
30,000 me. But in this case the special
cathode-ray tube had to be viewed with
a microscope, since no practical deflec-
tion amplification was possible at the
time. Before long, someone will join
the two methods and put the advantages
of both in one instrument.

® Since this article was written,
Textronix has come out with a distrib-
uted type oscilloscope, similar to the
100-mc unit described here, which has
a bandwidth from de to 1,000 me. Prin-
ciples of operation are the same as
those for the 100-me scope. END

RADIO-ELECTRONICS
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2-Terminal
Oscillator

By . QUEEN

HIS negative-resistance oscillator

covers a wide frequency band and can
generate a pure sine wave. It functions
without a transformer, center-tapped
coil or even a capacitor. It uses a pair
of transistors, which may be low-gain
types. The circuit is a modification of
patent No. 2,943,282, issued recently to
Harold J. Pfiffner of Venice, Calif.

The diagram shows a practical ver-
sion of the oscillator. Its tank coil is
simply a high-impedance (about 1,500
ohms resistance) earpiece shunted by
.002 uf. Output is a pure sine wave.

Actually a wide variety of two-termi-
nal inductors can serve as tank (instead
of the earpiece). I have tried choke
coils, transformer windings, large rf
chokes and ferrite antennas. The
smaller the inductor the higher the out-
put frequency and, in general, the
smaller the capacitor required across it.
An antenna loopstick shunted by a 365
uuf capacitor at C will generate fre-
quencies up to about 1 me. By removing
turns you can go higher.

To adjust the circuit, begin with R
at minimum. Increase it until oscilla-
tions occur (observe a scope or volt-
meter, or listen in on a nearby re-
ceiver). The waveform is purer (lowest
distortion) when R is as large as pos-
sible before oscillations die out. With
the earpiece, the output is about 0.3
volt at about 1,500 cycles.

Among other tanks tried was a small
surplus transformer currently found in
many radio stores. It has three center-
tapped windings specified as 22,000,
5,200 and 600 ohms. The following re-
sults were noted:

Winding Voltage Frequency
high 0.6 350
medium 0.3 2,000
low 0.05 3,600

In each case, the full winding was used
and the other two were left open. The
capacitor value for C was .022 pf.

In the audio range, low-cost low-gain
transistors are suitable. In fact, some
that tested poorly in other equipment
gave good results here. For if and
higher-frequency bands, use high-fre-
quency types like 2N484. END

HIGH IMP
EARPIECE JACK

CK722(2)
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NOW! Advanced concept...integrated design...

The B VHE

TRANSLATOR

for simplest installation and maxvmum performance! FCC TYPE ACCEPTED!
ELEVATED SITE

ORDINARY OUTDOOR
RECEIVING ANTENNAS

=

GRADE 8 CONTOUR-—
GOOD CLEARANCE REQUIRED ,

Paitern shape varies with transmitting antenna selected

o CONVERSION FLEXIBILITY ... any input channel to
any non-adjacent output channel.

FREEDOM FROM INTERFERENCE ...no internal sig-
nals which coincide with input to any other
translators.

o EASY OPERATION UNDER FCC RULES ... simple

control and identification unit minimizes mainten-
ance and reduces cost...no operator required.

EASY-INSTALLATION . . . available for cabinet/rack
mounting or in weatherproof housing.

" STEREO SYSTEM

TRANSLATORS MAY BE RUN IN TANDEM T00!

Here's the new VHF Translator with
outstanding advantages for all instal-
lations. EMCEE Translators are the
result of long experience in quality
design and trouble-free construction
by some of America’s leading experts.
Now fill in troublesome areas with the
advanced EMCEE VHF Translator.

ELECTRONICS,

ISSILES AND
OMMUNICATIONS, INC.

264 E. Third Street ¢ Mount Vernon, New York
GET FULL FACTS ON ADVANCED DESIGN AND LOW COST  TODAY!

s e el e L IR —

| ELECTRONICS, MISSILES & COMMUNICATIONS, INC.|
L 264 E, Third Street ¢ Mount Vernon, New York=
 Gentlemen:

| —Please rush free planning package
| including data sheet, complete
) installation check list, coverage
1 calculation form.

|

1

__ Please send free reprint of FCC
rules covering translators.

%ii NAME

e o o e e o o e 0 e o e e

FOR A MILLION.

AIRE: 4 SELECTION S Gentlemen’s Quarterly

magazine asked James Lyons, editor of The American
Record Guide (the oldest record review magazine in the
United States), to poll hi-fi authorities on which audio
components they would choose for the best possible
stereo system, without any regard for price.

Three writers in the audio field and one audio consul-
tant made up independent lists. The ideal systems they
projected in the April, 1960 issue of Gentlemen's Quarterly
are suitable for discriminating millionaires —one of
the systems, using a professional tape machine, would
cost about $4000.

ACOUSTIC RESEARCH AR-3 loudspeakers

are included in three of the lists,* and these are moderate
in price. (There are many speaker systems that currently
sell for more than three times the AR-3’s $216.) AR
speakers were chosen entirely on account of their musically
natural quality.

Literature on Acoustic Research speaker systems is
available for the asking.

#In two cases alternates are also listed. For the compleie component lists
see ihe April, 1960 Gentlemen's Quarterly, or write us.

ACOUSTIC RESEARCH, INC. 24 Thorndike Street Cambridge 41, Massachusetts

Www.americanradiohistorv.com
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WOBBULATING
SWEEP GENERATOR

A

R2 DEVIATION ~——
R4 RANGE

RATE

Vi

Completed Phan-

tastron unit has

three front-panel
controls.

R20 QUTPUT
c8
FREQ ADJ

R7
DEVIATION

J QUTPUT

@©
+

Rl—pot, 500,000 ochms
R2—470,000 ohms

¢ R3—pot, | megohm

LS R4, 6—1,000 ohms
R5—pot, 2.2 megohms
R7—10,000 ohms

CHANGING
VOLTAGE

R11, 12—47,000 ohms

= All resistors Y,-watt 10%

Cl1—4 uf, 250 volts, electrolytic

C2-—0.47 uf, paper

C3—0.1 uf, paper .

C4—25 uf, 25 volts, electrolytic

Flg. 1—Buasic wobbulator is 82 ali"sf‘fl-”"“'cﬁamic

built around a reactance tube. C7—65-340 puf, trimmer (El-Menco 303 or
equivalent)

J—coaxial connector

L—1 mh (Miller 952 or equivalent)

VI—NE-5|

V2—6ASS

V3—I2AU7

Chassis, to suit

Fig. 2—Circuit of neon wobbulator. Miscellaneous hardware

— R R8—I megohm
' R9—470 ohms
_—i. ~—CoC R10—pot, 1.000 ohms

Co=INPUT CAPACITANCE
C= CHANGE IN INPUT CAPACITANCE

NEON FIRING SET

45 63V

¢y

v3

65-340puuf
FREQ ADJ ;
P’ 44 4700” QOYRNT =
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By GERALD WILNER

Accurate narrow-band sweep gen-
erator for checking crystal filters,
aligning if strips, aligning AM re-
ceivers, etc.

HEN designing and building

crystal filters for single-side-

band activities, I found it

almost impossible to take re-
sponse curves with the standard variety
of signal generators. A good part of the
difficulty was caused by the small hand
widths of the crystal filters, coupled
with the fact that they provide ex-
tremely sharp skirts on either side of
the passband. Unless an ultra-stable
signal generator with a vernier dial is
available, it becomes almost impossible
to set the generator so the resulting
output can be measured. If it can be
done, many readings are needed to
evaluate the filter’s response properly.
Moveover, each time the filter is ad-
justed, the procedure must be repeated.
Since bandwidths are small, I decided
to build a simple narrow-band sweep
generator, commonly known as a wob-
bulator.

It uses an all-electronic transducer,
such as a common reactance tube, to
sweep the desired frequencies. Chang-
ing the tube’s gain (Fig. 1) changes its
input capacitance. The tube used has
its suppressor grid brought out to a
base pin and not internally connected
to the cathode. The gain is changed hy
applying a changing voltage (\e) as
shown. A sinusoidal voltage could he
used, but it would give a scope tirace
bunched up in some places and spread
out in others. A more sophisticated
method is to use a sawtooth, so it can
be used as both the deviation voltage
and sweep o1 sync for the scope.

Two webbulators—a simple two-tube neon
lamp type and a four-tube reactance-
wobbled instrument — are described. The
more practical four-tube wobbulator is de-
signed for a center frequency of 455 ke, but
may be adapted to other ranges. Maximum
deviation ic about 80 kc—sweep rate 2-15
cycles per second.

Instrument performs exactly as specified by

the author. It would also be
ideal as a sweep generator
for AM radios and especially
useful for hi-fi AM tuners

where flat, broadband re- 3
sponse is important. The elec- S
tronic sweep is both interest- E -
ing and practical. Do not
confuse this instrument with____ 8

trick gadgets and gimmicks. 3

RADIO-ELECTRONICS
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172 12AU7

TO SCOPE (SYNC OR SWEEP) PHANTASTRON

Rl R3
1.5 MEG 282K
¢l 6AS6
it REACTANCE MOD
5 c2, 201 c5
PMEG c3 | F DEVIATION RIO 15uuf .~
It A ¥ v
; W‘(V‘ﬁ 10K |5 LHER
.. |6AS6 10K AR7 = v3 ADJ
IN38 F,C4 7 65-340
7 it === ! C7 puf
RS 20 |2 ¢ 6% == —3
Ol gy 7k 290V 3= s O o
R6 $IMEG IN38 | R8DIMEG 2 IMEG
! ce6[+4R9 IMH
=== Bl ok A
45 25v

Fig. 3—Four-tube phantasiron wobbulator is an extremely accurate instrument.

RI—I.5 megohms

R2—pot, 2.5 megohms

R3—82 000 ohms

R4—pct, 500,000 ohms

R5—2,700 ohms

R6, 8, |1, 16, 18— megohm

R7, 20—pot, 10,000 ohms

RY, 14— 000 ohms

RI10—10,000 ohms

R12—56 800 ohms

R13—470 ohms

RIS, 17—47 000 ohms

R19—3,300 ohms

All resistors Vo-watt 10%

Cl—I uf, paper

C2—20 uf 250 volts, electrolytic

C3—0.1 uf, ceramic

C4—20 puf, 250 volts, electrolytic

C5—15 ppuf, mica

Cé—25 uf, 25 volts, electrolytic

C7, 9, 10—.01 uf, ceramic

C8—45-340 puf, trimmer (El-Menco 303 or
equivalent

Cll, 13—0.1 uf, paper

Cl2—.001 uf, ceramic

DI, 2, 3—IN38

J—coaxial connector

L—I mh (Miller 952 or equivalent)

VI, 3—6AS6

V2, 4—12AU7

Chassis, to suit

Miscellaneous hardware

Two 455-ke wobbulator designs are
detailed. The first, a neon wobbulator,
is a simple two-tube affair with a neon-
lamp relaxation oscillator that is easy
to build, but lacks certain refinements.
Nevertheless, it will give a good account
of itself. The second, called a phantas-
tron wobbulator, is a four-tube affair
giving complete versatility.

Neon wobbulator

The neon wobbulator is ecomposed of
a neon-lamp time-base generator (Fig.
2) which supplies a sawtooth voltage,
set by R3, between 1 and 10 cycles. Re-
sistor R4 is inserted to extract a spike
to sync the scope. The sawtooth ampli-
tude is controlled by R5, the DEVIATION
control. This sawtooth is then fed to
V2’s suppressor and varies V2’s gain,
hence controlling part of the capaci-
tance in shunt with coil L. The oscilla-
tor itself is a two-terminal Crosby. Its
output is developed across R10, the
cathode resistor in the cathode-follower
output stage.

Resistor R12 isolates the output from
the oscillator to minimize oscillator pull,
and at the same time presents a high
impedance to the external load. Max-
imum deviation is approximately 80 ke.

This ecircuit has several drawbacks
but functions satisfactorily. The saw-
tooth is not linear, but exponential,
leading to distortion. Also, the sawtooth
is a rising function that puts the low-
frequency end of the pattern on the

MARCH, 19¢%1

right side of the scope screen and the
high-frequency end on the left. This
is not serious, but could cause misin-
terpretation of results. The final diffi-
culty is that anything connected to the
output circuit could pull the oscillator
since the load is in the cathode circuit.

Phantastron wobbulator

The circuit shown in Fig. 3 has none
of the neon-wobbulator drawbacks. It
develops a linear sweep that has a nega-
tive slope—decreases with time. Thus,
the presentation on the face of the
scope has the low-frequency end at the
left and the high-frequency end on the
right. V1 and V2-a comprise a linear
phantastron. Potentiometer R2 controls
the rate, which has a range of ahout
2 to 15 cycles. The output is taken off
V2-a’s cathode and fed into V3. From
here on, the operation of the circuit is
jdentical to the neon wobbulator. The

c13

Ri6 RIl2

#
-

RIS RI8

only exception is that the output is

taken from V4’s plate instead of the

cathode. It is then delivered to V2-b, a

cathode follower. Thus, a load hung on

the cathode follower’s output cannot
disturb the oscillator.
To set up this circuit:

p Turn the DEVIATION control full on.

p Connect a scope to the output and
adjust for a screen pattern similar
to Fig. 4.

p Distunce A represents one excursion
through the frequency range desired.
Now connect a signal generator with
approximately 10,000 to 20,000 ohms
in series across the wobbulator out-
put. A “glitch” or beat marker will
be seen.

p Alternately adjust RANGE control
(R4) and the signal generator until
the maximum deviation is around 50
ke or any range desired. Once R4 is

(Continued on page 80)

C8 Rv

Bird’s eye view of the insides of a phantastron wobbulator.
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PROPHECY

Fr men and women with a sincere desire to succeed

“In the years that have passed since my days
on the faculty of RCA Institutes, I have be-
come even more firmly convinced that the
individual who continues his education . . .
particularly his technical education . . . is
the individual who profits both as a thinking
man and as a working man. Science and in-
dustry will reward you for your talents and
energy. Out of your efforts may come in-
ventions, new products, processes and serv-
ices. There is everything good yet to be ac-
complished in our lives and in our work.
What man has done, man can do better.”

Ao TSt

Chairman of the Board,
Radio Corporation of America

RCA Institutes Offers the Finest of Home Study and Resident Trainin g
for Your Career in the Rapidly Expanding World of Electronics

RCA Institutes, founded in 1909, is
one of the largest technical institutes
in the United States devoted exclu-
sively to electronics. A service of
Radio Corporation of America, RCA
Institutes offers unparalleled facilities
for technical instruction . . . tailored to
your needs. The very name “RCA”

76

means dependability, integrity, and
scientific advance.

RCA Institutes Home Study School,
licensed by the New York State De-
partment of Education, offers a com-
plete program of integrated courses for
beginners and advanced students rang-

www.americanradiohistorv.com

ing from electronic fundamentals to
automation. All courses are designed
to prepare you for a rewarding career
in the rapidly expanding world of elec-
tronics. The caliber of the training your
recewve is the finest! And you get top
recognition as an RCA Institutes
graduate!

RADIO-ELECTRONICS
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START YOUR CAREER
TRAINING IN THE RAPIDLY
EXPANDING WORLD OF
ELECTRONICS

SEND

RCA INSTITUTES, INC., Dept.
Schools of Television and Electronic Technology
A Service of Radio Corporation of America
350 west Fourth Street, New York 14, N. Y.

RCA INSTITUTES

offers
HOME STUDY COURSES |
and

RESIDENT SCHOOL

COURSES
in New York City
and Los Angeles

ZRE-31

14, Calif,

THIS ® 610 South Main Street, Los Angeles
Please rush me the FREE illustrated book checked below. |

understand that | am under no obligation and

that no sales-

n man will call,
Home Study School [J Resident School New York [

Resident School Los Angeles []

FUR Name

(Please Print)

FREE Jf -

BuuK City. Zone State

Korean Vets: Enter Discharge Date .

FILL OUT, CANADISANC?: zake advantage of these same RCA Institutes
Home Study Courses at no additional cost. No postage, no

DETACH, AND customs, no delay. Fill out this card and send in envelope to:
MAIL TODAY RCA Victor Limited, 5581 Royalmount Ave., Montreal 9, Que.
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e - @ RCA Institutes offers

the finest of training for
your career in Electronics

Learn how you can take advantage
of this opportunity

\//SEND POSTAGE-FREE CARD FOR FREE BOOK TODAY.

FIRST CLASS
PERMIT NO.
10662
NEW YORK, N. Y.
BUSINESS REPLY MAIL L
No Postage Stamp Necessary if mailed in U. S. —/
=T
| E—)
Postage will be paid by — [—
]
RCA INSTITUTES, INC., Dept. ZRE-31 __
350 West Fourth Street ==
New York 14, N.Y. e
[~ — |
=
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HOME STUDY COURSES in

Electronic Fundamentals + TV Servicing
Color TV -« Electronics for
Automation + Transistors

Voluntary Tuition Plan. The im-
portant thing to remember about RCA
Institutes Training is the convenient,
no-obligation payment plan. This plan
affords you the most economical pos-
sible method of home study training
because you pay for each study group
only when you order it. If you inter-
rupt your course at any time, for any
reason, you owe nothing more. You
never have to pay for the whole course
if you don’t complete it. No other
obligations. No monthly installment
payments!

RCA Instruction is Personal. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time. The
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by

technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apart one piece
to build another!

RESIDENT
SCHOOLS in
Los Angeles and
New York City train
you for any field of

Electronics you may
choose!

No Previous Technical Training
Required For Admission. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-

cpaBFR 1
yo\i“w onid OF 3 |
o CTBONICS |
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SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
3 RESIDENT SCHOOL

WWW-americanradiohistorv.com

warding positions on research and pro-
duction projects in fields such as auto-
mation, communications, technical
writing, television, computers, and
other industrial and advanced elec-
tronics applications. Even if you did
not complete high school, RCA will
prepare you for such training with
courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed in
important jobs at military installations
such as Cape Canaveral, with import-
ant companies such as IBM, Bell Tele-
phone Labs, General Electric, RCA,
and in radio and TV stations all over
the country. Many other graduates
have opened their own businesses. A
recent New York Resident School class
had 92.06% of the graduates who used
the Free Placement Service accepted
by important electronics companies...
and had their jobs waiting for them on
the day they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You

can prepare for your career in elec-

tronics while continuing your normal

. full-time or part-time employment.

Regular classes start four times each
year.

79


www.americanradiohistory.com

Fig. 4—Scope trace produced by the
wobbulator.

a b

Fig. 6—Filier check waveforms; a—
starting waveform; b—only top half is
kept on scope screen.

SCOPE
Fig. 5——Selu|) for WOBBULATOR EILTER DEMODPROBE\ =3 ; (S‘_y);q-';;
. - 0 =
checking filter re- ReloUo 208 | uncer VERT KORIZ| OR
sponse with the TEST SWEEP)
wobbulator. oSWEEP OUT °GND
=

(Continued from page 75)
set, do not disturb. Use the DEVIATION
control for all adjustments.
Power supplies are not shown. Any
voltage around 150 will suffice. It is
advisable to use a regulated supply.

Construction procedure

No part of the layout or construction
should be difficult; there is nothing
critical about the wiring.

The phantastron wobbulator is built
into 2 5 x 4 x 3-inch case. The photos
show the position of the parts. If a
self-contained power supply is desired,
a larger chassis is needed.

One final word in passing. This par-

i
-
R3

ticular wobbulator was designed for
455 ke for erystal filter investigations.
However, it may be used for other ap-
plications such as aligning if strips, fm
receivers, etc. For these jobs the center
frequency may have to be raised by
using a smaller coil and tuning capac-
itor. It was not the scope of this article
to include such designs, but those who
are enterprising enough will find the
following hints helpful:

» It might be desirable to increase the
repetition rate by decreasing C3 to
say .01 pf.

» Decrease R15 and include about 200
ph in shunt with it.

RIM POLE
4

CENTER
3 POLE

" NEON
INDICATOR

Inside view of watch demagnetizer.
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P Knowing that V3 supplies a capac-
itance change of approximately 50
uuf, one can determine the value for
L necessary for the required fre-
quency.

Using the wobbulator

Let’s assume we have built a filter
and want to know what its response
looks like. First, we set up the pattern
as in Fig. 4, and connect a signal gen-
erator. Set the signal generator at the
desired frequency and adjust the wob-
bulator frequency control so a glitch
appears approximately in the center of
the trace. The wobbulator is now ready
for use.

Since the wobbulator presents a low-
impedance output, we 1un it through
a high resistance into the filter as in
Fig. 5. If the filter is fed through a
buffer tube, connect the wobbulator di-
rectly into the grid. Connect a scope
as shown. Adjust the wobbulator’s out-
put for as little drive as possible so as
not to overload, if going through a
buffer tube. Adjust the scope’s gain
and the wobbulator’s deviation control
until you get a pattern like the one in
Fig. 6-a. The pattern should be sym-
metrical about the axis. If it is not,
decrease the wobbulator’s output. Now,
since we are interested only in the top
half of the figure, adjust the vertical
position and gain of the scope to display
only the top half. The pattern in Fig.
6-b should result.

With this pattern on the scope, effects
of adjustments, additions and touch ups
are readily apparent. END

WATCH
DEMAGNETIZER

THIS simple compact unit demagnet-

izes watches quickly and safely. The
entire process takes only 1/20 second
and the unit operates at a frequency
that cannot damage any part of the
watch.

The demagnetizer is shown in the
photos. To use it, the watch is placed
in the recess on its top. The recess is
aligned with a coil of enameled wire
wound on a powdered-iron core. This,
of course, is the demagnetizing coil.
Then, with the unit connected to the ac
line, the pushbutton is depressed. A few
moments’ wait and the watch is demag-
netized. A neon lamp flashes to show
the device is working.

The unit’s operation is simple (see
schematic). The demagnetizing coil
(L) is connected to the normally open

RADIO-ELECTRONICS
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SEL RECTS I30V EACH 10K-22K
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* NE-51 |
100K-250K

L

switch contact. When not in use, the
pushbutton’s normally closed terminals
complete a charging circuit to charge
capacitor C3. A voltage quadrupler sup-
plies 440 to 600 volts charging voltage.
When the pushbutton is depressed, the
charging cireuit is opened and the dis-
charge circuit, through L, is closed.
When the capacitor’s discharge current
flows through L, a ringing circuit com-
posed of L and C8 produces the damped
ac wave (one that dies down quickly
from its maximum value to zero) that
does the demagnetizing. The frequency
of the damped wave is determined by
cireuit values—about 500 cycles in the
arrangement shown.

The damped oscillations give the
same effect as using a standard de-
magnetizing device and moving its coil
away from the watch—the amplitude of
the ac field decays to zero.

The core and rim of the demagnetiz-
ing coil form opposite poles of an elec-
tromagnet with the polarity of each
reversing at the ringing frequency.
When a watch is placed in the demag-
netizer, magnetic lines of force pass
through the watch movement from the
center post to the rim in rapidly re-
versing directions and decaying inten-
sity to demagnetize the watch. The de-
magnetizer is the invention of Frank
Dostal, chief engineer of American
Time Products, Inc., which manufac-
tures it.

CORRECTION

The symbol for pi (7) was inadvert-
ently left out of the two reactance for-
mulas in the second line of the second
paragraph of the article “L-C React-
ance Nomo Saves Calculation” on page
52 of the February issue. The nomo it-
self is correct. The formulas for ca-
pacitive_ and inductive reactance are
X, = - and X. = 2#fL, respec-
tively.z"“—fc

We thank Mr. Lewis F. Garber, of
Pasadena, Calif., for bringing this to
our attention.

“See the difference in 3-channel stereo?”
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Just because
2 speakers
LOOK alike

doesn’t mean they’ll SOUND alike..,

or that they’ll give the same
trouble-free performance,

- QUAM

The NO CALL-BACK speaker with the exclusive Adjust-a-Cone Suspension
Completely manufactured in the United States of America

QUAM-NICHOLS COMPANY

| 238 East Marquette Road - Chicago 37,1llinois

CATALOG!

Of The WORLD’S
FREE Catalog FINEST GOV
SURPLUS ELECTRONIC BARGAINS

AUDIO AMPLIFIER & ALARM SYSTEM

AM-1415/UNS-1 AUDIO AMPLIFIER, printed circult type using 5
Tubes: 3/12AX7. 1/12AT7, & 1/6AQS5 on a board 512 x T2
The 115 V. 60 cyc. power supply uses a 5Y3 Tube. Input Im.
pedance is 500 ohm and can be used for Phono pickup, carbon
or crystal microphone. Output Is conservmlvelg’ rated 5 \Watts
(Tests indicate 10-i5 Watts with good response). Front panel is
finished In new Air Force blue, size 1s 733 x 934", has volume

alarm system 1s operated by adjusting the sensitivity control to
the noise or sound level and when this is exceeded It operates the
relay which cioses the contacts that are wired to a 2 contact con-
nector at the back of the chassis. This was used to Operate an

alarm bell warning of ap- .
proaching alrcraft (has un- Price—Brand New: $14.95
Address Depts RE @ Prices F,0.B. Lima, O. @ 259, Deposit on C.0.D. Orders

FAIR RADIO SALES
2133 ELIDA RD. - P.O. Box 1105 LIMA, OHIO
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Demand the finest in
Electronic Test Equipment -
EMC, of course. You get

the most quality per
measurement dotlar!

NEW! EMC Model 301
Speedi Tube Tester

f
Checks tubes in seconds. :
Checks shorts, leakages, and
quality. Over 375 tubes, In- | @
cluding 024, now listed. New |3

listings available. Uses line
voltage regulation. Checks
and rejuvenates Picture
Tubes with Model PTA (Pic.
ture Tube Adaptor), at only

$4.50. Model 301P (illus- Ty
trated),

with 4127 meter & oak Carrying case .$47.50
Kit 33.20
Model 302C, (with 7127 meter) 62.90
Kit 47.90

NEW! EMC Model 108
Handi Tester

The only appliance and auto bat-
tery tester in its price class to
use a D’Arsonval, instead of an
iron vane type meter. Gives ex-
Clusive advantages of maximum
accuracy and scale length, and
minimum battery replacement
cost . ., at no added charge.
Complete with test leads and
‘instruction manual.

Wired $15.95  Kit 12,95
NEW! EMC Model 905-6A Al -
Battery Eliminator, Charger, =% ™. -
and Vibrator Checker Q .

A MUST for auto radio service. Q
Features continuously variable )

voltage output — in” either 6 ™

or 12 volt operation. Checks :

all 6 or 12 volt vibrators.

Wired .$67.90  Kit 44.90
> NEW! EMC Model 601,
¢ *  wide Band Oscilloscope

forColor & Monochrome TV

Features full 5 m¢ band with

| pve push-pull vertical amplifier
ZA ﬁ with sensitivity .02 volts per
i inch, retrace blanking ampli.

W fier for clearer pictures,.and

< P multivibrator sweep from 15
: « o cycles to over 75 kilocycles.

Wired and tested . $117.90

NEW! EMC Model 206P
Dynamic Mutual Conductance Tube Tester

The lowest priced mu-
tual conductance tube
checker on market
Checks tubes for mi-
cromho value and gas
content. Completely flex-
ible switching. Your best
buy in a quality tube
tester. (Hand rubbed
Carrying Case) ...$83.50

Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line. RE-361

NAME

STREET

CITY STATE

EMCEIecfronic Measurements Corp.
625 B'way, New York 12, N. Y.

Ex. Dept., Pan-Mar Corp., 1270 B'way, N.Y. I, N.Y.

[
N

Alarm receiver simply plugs into con-
venient wall receptacle.

Proposed new system for
Civil Defense emergency
warnings would use simple
warnmg device that can be
plugged into the nearest ac
electric outlet and forgoften

AS intercontinental ballistic missiles

approach perfection, our Office of
Civil and Defense Mobilization is in-
tensifying its efforts to produce an
emergency warning system that will be
immediate, universal and economically
practical.

Sirens have been depended on in the
past. Though effective for outdoor use
in urban areas, they cannot always be
heard indoors and, as population thins
out, their effectiveness drops, reaching
practically zero in rural areas.

Three routes for reaching the indoor
population were considered: the tele-
| phone, the radio and the power line.
The cost of modifying the telephone
system to give an instant warning was
found prohibitive. Besides, not all peo-
ple have telephones. Radios are almost
universal, but only a small percentage
of them may be turned on at any given
| moment (a very small percentage at
| such hours as 3 AM, for example).

But 96% of the population has elec-
tricity, and the power line is “on” 24

www.americanradiohistorv.com

CICTOeney
alarm
vour
home

With cover removed, internal construc-
tion is revealed.

hours a day. An alarm device that
would operate from the power lines
would approach the ideal.

Such a system has been developed
and, after passing intensive field tests
at Charlotte, Mich., last fall, appears
to be the coming warning method.
Called the National Emergency Alarm
Repeater (NEAR), it is simply a small
box (see photo) that plugs into any
convenient outlet. It sends a raucous
buzz—or series of irregular buzzes—for
50 seconds when a warning signal is put
on the line.

Details of NEAR device

The basic units of the device are a
series coil-capacitor circuit tuned to
240 cycles, across the line; a vibrating
reed that closes a circuit intermittently
when a 240-cycle is received; a time-
delay device and a 120-cycle clapper
to sound the alarm.

The time delay is a very important
feature. A useful receiver must operate
every time a warning signal is received,

RADIO-ELECTRONICS
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but must not be triggered by a 240-cycle
transients or the coded signals often
used on power lines. If the homeowner
is awakened a few times by false
alarms, he will unplug the device and
its usefulness will have ended.

The resonant circuit across the line
is a 0.55-uf capacitor in series with a
1-henry coil (see diagram). Both the
240-cycle reed and 120-cycle clapper
are actuated by the core of this coil.
With only 60-cycle current in the line,
not enough current can pass through
the coil to attract either reed or clapper.

uRECT
n
55 | CAMB CAMA
-~ o—~ ~ SYNC —
Blinc
LINE 1207 CLAPPER {—RPM MOTOR
" ) ot 22K
1 CATTACHED RY 5E
TO CASE 6K j
\
2407 REED

Circuit of the NEAR receiver.

When a 240-cycle signal is received,
more current flows in the resonant cir-

cuit and the reed buzzes at a 240-cycle |

rate. This passes current through the
rectifier every time the reed makes con-
tact when the line current is in the
right direction. The dc passing through
the 6,000-ohm relay pulls down its
armature and starts the l-rpm motor.

The motor, which is the time-delay
device, starts to rotate. If the signal
lasts less than 10 seconds, the relay
opens and the motor returns to its
starting point. But if the signal con-
tinues for 10 seconds, two cams at-
tached to the motor shaft close contacts.
One set shorts out the 0.55-uf capacitor
across the line, putting the full 117
volts on the coil. The current is now
great enough to operate the 120-cycle
tuned-reed clapper, and it sounds the
alarm, using the case of the receiver as
its “bell.” The cam may be so shaped
as to close the contacts for 50 seconds,
or to open and close them irregularly
during that period, heightening the
alarm effect.

The other cam shorts the relay con-
tacts, permitting the alarm to continue
after the signal is shut off. After 1
minute, the first cam reaches the end
of its cycle and shuts the motor off,
awaiting another signal.

The 240-cycle warning signal is ob-
tained from the 60-cycle power fre-
quency with saturable reactors which
act as frequency multipliers. These are
installed at power stations or sub-
stations and supply a signal of approxi-
mately 1 volt to the receivers. The
NEAR plan would link them up into a
series of repeaters, so that a signal
from the key station would actuate the
adjacent ring of signal generators,
which would in turn actuate another
ring. Between 400 and 600 generators,
properly placed, could cover the whole
United States. END
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4 Complete 5 g % po
. A ) L
0

RUSH COUPON Nawe
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1
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BURSYEIN-APPLEBEE CO. Dept. RE
1012-14 McGee St., Kansas City 6, Mo,

| Guara

O Send Free 1961 B-A Catalog No. 611

7 SAVE uPTo

OF BARGAINS

50%ON B-A
SELECTED
KITS
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TOP VALUES
IN POWER
AND HAND

ToOLS

HI-FI AND
STEREO
SYSTEMS &
COMPONENTS

1M
30 pacES

NOT IN ANY
OTHER CATALOG

{00'S OF
NEW ITEMS
LISTED HERE
FOR isT TIME

ADDRESS

TODAY!

cury

_STATE

————

NEW MAGNIFYING LAMP FOR PRECISION WORK!

Swing- izt INSPECTOR

the best lamp you can use for miniature assembly
work, bench work, blueprints and schematics, etc.

DEALER & DISTRIBUTOR INQUIRIES INVITED
REPS WANTED—CHOICE TERRITORIES OPEN

- D N N BN I B OGS D Y B B G B S .
Write for FREE CATALDG of combplete line. Dept. RE-361

NAME. ..
STREET... e fomererireaie

13 MOONACHIE ROAD, HACKENSACK, N. J.

AT $3600

MODEL M1
(45" arm reach)

® Exclusive

® Choice of

® 5" diameter precision pol-
ished magnifying glass

® 22 watt shadow-free fluo-

rescent light

® Complete arm mo-
bility for exact spot
location

conven-

ience electric out-

let in base (op-

tional extra}

and mounts

colors
£

s/'

OTHER
MODELS
AVAILABLE
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"EXAMINE ANY OF THESE TESTERS

BEFORE vou suv::

SUPERIOR’S NEW MODEL 770-A

VOLT-OHM MILLIAMMETER

b S —

FEATURES:

e Compact—measures 315" x 575" x 214",

e Uses ““Full View" 2% accurate 850 Microampere
D'Arsonval type meter

e Housed in round-cornered, molded case.

SPECIFICATIONS:

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/
3000 Volts.

6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750/
1500 Volts.

2 RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm.
3 D.C. CURRENT RANGES: 0-15/150 Ma., 0-1.5 Amps.

3 DECIBEL RANGES: —6 db to + 18 db, + 14 db to
+ 38 db, + 34 db to + 58 db.

The Model 770-A comes complete with test leads and operating instructions.
Price is $15.85. Terms: $3.85 after 10 day trial then $4.00 monthly for 3 months.

Yes, we offer to ship at our risk
one or more of the testers
described on these pages.

SUPERIOR’S NEW MODEL 79

SUPER-METER

WITH NEW 6" FULL VIEW METER
SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/15/150/750/1,500.
A.C, VOLTS: 0 to 15/30/150/300/1.500/3,000.
D.C. CURRENT: 0 to 1.5/15/150 Ma.
0to 1.5/15 Amperes.
RESISTANCE: 0 to 1,000/100,000 Ohms.
0 to 10 Megohms.
CAPACITY: 001 to ! Mfd. 1 to 50 Mfd.
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms
to 2.5 Megohms.
INDUCTANCE: .15 to 7 Henries,
7 to 7,000 Henries.
DECIBELS: —6 to + 18, + 14 to + 38,
+ 34 to + 58.
The following components are all tested for
QUALITY at appropriate test potentials. Two
separate BAD-GOOD scales on the meter are
used for direct readings.
All Electrolytic Condensers from 1 MFD to
1000 MFD.
All Selenium Rectifiers. All Germanium Diodes.
All Silicon Rectifiers. All Silicon Diodes.
Model 79 comes complete with operating instructions, test leads and carrying case.
Price is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6" FULL VIEW METER
P i ———— Compare it to any peak-to-peak V.I.V.M.

made by any other manufacturer at any
price!

SPECIFICATIONS:

e DC VOLTS-—0 to 3/15/75/150/300/
750/1500 volts at 11 megohms input
resistance.

¢ AC VOLTS (RMS)—0 to 3/15/15/150/
300/750/1500 volts.

o AC VOLTS (Peak to Peak)—0 to 8/40/
200/400/800/2000 volts.

¢ ELECTRONIC OHMMETER—O to
1000 ohins /10,000 ohms /100,000 ohms/

1 megohm /10 megohms /100 megohms/
1,000 megohms.

¢ DECIBELS—10 db to + 18 db, + 10 db
to + 38 db, + 30 db to + 58 db.

All based on 0 db = .006 watts (6 mw)
into a 500 ohm line (1.73v).

¢ ZERO CENTER METER—For
discriminator alignment with full scale
range of 0to 1.5/7.5/37.5/75/150/
375/750 volts at 11 megohms

input resistance.

Model 77 comes complete with operating instruetions. probe and test leads and
?arrying cz;:e‘ Price is $42.50. Terms: $12.50 after 10 day trial then $6.00 monthly
or 5 months.

SUPERIOR'S NEW MODEL 80

20,000

P —

OHMS

ree vorr ALLMETER

6 INCH FULL-VIEW METER provides large eosy-
to-read calibrations. No squinting or guessing when
you use Model 80.

MIRRORED SCALE permits fine accurate measure.
ments where fractiona! rendings are important.

SPECIFICATIONS:
7 D.C. VOLTAGE RANGES:
(At a sensitivity of 20.000 Ohms per Volt)
0 to 15/75/150/300/750/1500 /7500 Volts.
6 A.C. VOLTAGE RANGES:
(At a sensitivity of 5,000 Ohms per Volt)
A 0 to 15/75/150/300/750/1500 Voits.
3 RESISTANCE RANGES:
0 to 2,000/200,000 Ohms. 0-20 Megohms.
2 CAPACITY RANGES:
.00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd.
3 D.C. CURRENT RANGES:
0-75 Microamperes, 0 to 7.5/75/750 "Milli-
amperes, 0 to 15 Amperes.
3 DECIBEL RANGES:
—6 db to +18 db, +14 db to +38 db, +34 db
to +58 db.

NOTE: The line cord is used only for
capacity measurements. Resistance
ranges operate on self-contained bat-
teries.

Model 80 Allmeter comes complete with operating instructions. test leads and
portable carrying case. Price is $42.50. Terms: $12.50 after 10 day trial then $6.00
monthly for 5 months.

SUPERIOR'S NEW MODEL 70 UTILITY TESTER

ity INCLUDED
STER  FREE
o 64 page

1 [..* condensed
/5 3 coursein
g'i electricity.
“m Profusely
N 111us -
R trated.
Written in simple,
easv-to-understand
style.

FOR REPAIRING ALL ELECTRICAL APPLIANCES
MOTORS ~ AUTOMOBILES

As an electrical trouble shooter the Modet 70:

e Will test Toasters, Irons. Broilers, Heating Pads, Clocks. Fans, Vacuum Cleaners, Refrigerators.
Lamps, Fluorescents, Switches, Thermostats, etc. e Measures A.C. and

D.C. Current, Resistances, Leakage, etc. o Incorporates a sensitive direct-reading resistance range
which will measure all resistances commonly used in electrical appliances, motors, etc. o Leakage
detecting circuit will indicate continuity from zero ohms to 5 megohms (5,000,000 ohms).

D.C. Voltages, A.C. and

As an Automotive Tester the Model 70 will fest:

e Both 6 Volt and 12 Volt Storage Batteries ¢ Generators e Starters e Distributors e Ignition Coils
o Regulators » Relays e Circuit Breakers o Cigarette Lighters e Stop Lights e Condensers e Direc-
tional Signal Systems e All Lamps and Bulbs e Fuses e Heating Svstems e Horns e Also will locate
poor grounds, breaks in wiring, poor connections, etc.

. Model 70 comes complete with 64 page book and test leads. Price is $15.85. Terms: $3.85 after 10
day trial then $4.00 monthly for 3 months.

DID YOU EVER?

P> Order merchandise by mail, including deposit or payment in full, then wait- and write...wait and write?

P Purchase anything on time and sign a lengthy. complex contract written in small difficult-to-read type?

c

» Purchase an item by mail of in a retail store then experience frustrating delay and red tape when you applied for a refund?

=  Obviously prompt shipment and attention to orders is an essential
requirement in our business...We ship at our risk!
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The simple order authorization included in this offer is qu you sign. We . ask only

CONTRACT TO ‘SIGN

that you promise to pay for or return the goods we ship in good faith.

EXAMINE ANY ITEM YOU SELECT

. CO-MAKERS

IN THE PRIVACY O

YOUR OWN HOME

Ihen if completely satisfied pay on the interest-free terms plainly speclfed

EMPLOYER
NOTIFICATION

When we say interest-free we meun nu' one penn
finance’’ for ‘credit- checlung .of for ’’ carrying charges. ‘"’ The net price of each
testec is plainly marked in our ads—thot is oll you pay except for parcel post or

added for “'interest’’ for

other transportation charges we may prepay.

SUPERIOR'S NEW MODEL 82A
MULTI-SOCKET TYPE

TUBE TESTER

SPECIFICATIONS:
» Tests over 1000 tube types.
» Tests OZ4 and other gas-filled tubes.

« Employs new 4” meter with sealed afr-
damping chamber resulting in accurate
vibrationless readings.

» Use of 22 sockets bermits testing all
popular tube types and prevents pos-
sible obsolescence.

» Dual Scale meter permits testing of low
current tubes.

» 7 and 9 pin straighteners mounted on
panel.

e All sections of multi-element tubes
tested simultaneously.

» Ultra-sensitive leakage test circuit will
indicate leakage up to 5 megohms.

Model 82A comes housed in handsome., portable, saddle-stitched Texon case.
Price is $36.50. Terms: $6.50 after 10 day trial then $6.00 monthly for 5 months,

SUPERIOR’S NEW MODEL TW-11

stanoaro professioNs TUIBE TESTER

« Uses the new self-cleaning Lever Action
Switches for individual element testing.
Because all elements are numbered ac-
cording to pin-number in the RMA base
numbering system, the user can instantly
identify which element is under test.
» Free-moving built-in roll chart provides
complete data for all tubes. All tube list-
ings printed in large-easy-to-read type.
+ NOISE TEST: Phono-jack on front
panel for plugging in either phones or ex-
ternal amplifier will detect microphonic
tubes or noise due to fauity elements and
loose internal connections.
» SEPARATE STCALE FOR LOW-CUR-
RENT TUBES —Previously. on emission
type tube testers. it has been standard
practice to use one scale for all tubes. As
a result. the calibration for low-current
tvpes has been restricted to a small nor-
tion of the scale. The extra scale used here
greatly simplifies testing of low-current
types.
The Model TW-11 comes housed in a handsome. portable. saddle-stitched Texon
gase Slnce is $17.50. Terms: 811.50 after 10 day trial then $6.00 monthly for
months

SUPERIOR'S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WHITE TUBES
From 50 degree to 110 degree types—
from 8" to 30’ types.

ALL COLOR TUBES
Test ALL picture tubes —in the carton
—out of the carton -—in the set!

Mode! 83A provides separate filament op-
erating voltages for the older 6.3 types and
the newer 8.4 types.

Model 83A properly tests the red, green and
blue sections of color tubes individually—
for each section of a color tube contains its
own filament. plate, grid and cathode.
Model 83A will detect tubes which are ap-
parently good but require rejuvenation.
Such tubes will provide a picture seemingly
good but lacking in proper definition. con-
trast and focus.

Rejuvenation of picture tubes Is not simply
a matter of applying a high voltage to the
filament. Such voltages improperly apblied
can strip the cathode of the oxide coating
essential for proper emission. The Model
83A applies a selective low voltage uni-
formly to assure increased life with no
danger of cathode damage.

Model 83-A comes housed in handsome portable Saddle-stitched Texon case—
complete with socket for all black and white tubes and al] color tubes. Price is
$38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months.

Tests and Rejuvenates
ALL PICTURE TUBES

SUPERIOR’S NEW MODEL 85

TRANS-COMDUCTANCE TYPE Tu BE TESTER

« Employs latest improved TRANS-
CONDUCTANCE circuit. Test tubes un-
der ‘‘dynamic’’ (simulated) operating
conditions. An in-phase signal is im-
pressed on the input section of a tube
and the resultant plate current chanee
is measured as a function of tube qual-
ity. This provides the most sultable
method of simulating the manner in
which tubes actually operate in radio, TV
receivers, amplifiers and other eircults.
Amplification factor, plate resistance and
cathode emission are all correlated in
one meter reading
. SYMBOL REFERENCES: Model 85 em-
ploys time-saving symbols (*, A,
®:) in place of difficult-to- remember let:
ters previously used. Repeated time-
studies proved to us that use of these
scientifically sevected symbols speeded up the element switching step. As the tube
manufacturers increase the release of new tube types. this time-saving feature
becomes necessary and advantageous.
+ “FREE-POINT"” LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac-
cording to RETMA basing. permits application of test voltages to any of the
elements of a tube.
« FREE FIVE (5) YEAR CHART DATA SERVICE. Revised up-to-date subseouent
charts will be mailed to all Model 85 purchasers at no charge for a period of five
years after date of ourchase.
Mode! 85 comes ccmplete. housed in a handsome portable cabinet with slip-on
gover.ul"rice is $52.50. Terms: $12.50 after 10 day trial then $8.60 monthly for
mon S.

SUPERIOR'S NEW MODEL TV-50A

GENOMETER
7 Signal Generators in One!

»” R.F. Signal Generator for AM.
» R.F. Signal Generator for F.M.
»” Audio Frequency Generator
¥ Bar Generator
1 Cross Hatch Generator
»” Color Dot Pattern Generator
¥ Marker Generator
A versatile all-inclusive GENERATOR
which provides ALL the outputs for
servicing:

A.M. Radio » F.M. Radio ¢ Amplifiers
e Black and White TV e Color TV

The Model TV-50A comes absolutely complete with shielded leads and operating
fmstructlotx}s Price is $47.50. Terms: $11.50 after 10 day trial then $6.00 monthly
or 6 months.

Try any of the in-
struments on this or
the facing page for
10 days before Yyou

SUPERIOR'S NEW MODEL 88

TESTS ALL TRANSISTORS
AND TRANSISTOR RADIOS

AS A TRA\S!STOR RADIO
TEST.

An R. F‘ Signal source. modulated
by an audio tone is injected into
the transistor receiver from the
antenna through the R.F. stage.
past the mixer into the I.LP. Ampli-
fier and detector stages and on to
the audio amplifier. This injected
signal {s then followed and traced
through the receiver by means of
a built-in High Gain Transistor-
ized Signal Tracer until the cause
of trouble is located and pin-
pointed.

AS A TRANSISTOR TESTER
The Model 88 will test all transistors including NPN and PNP, silicon. germanium
and the new gzallium arsinide types. without referring to characteristic data
sheets. The time-saving advantage of this technique is self-evident. A further
benefit of this service is that it will enable you to test new transistors as thev
are released!

Model 88 comes housed in a_handsome portable case. Complete w:th a set of
Clip-or. Cables for Transistor Testing: an R.F. Diode Probe for R.F. & L.F. Trac-
ing; an Audio Probe for Ampllﬁer Tracing and a Signal Iniector Cable. Complete
—nothing else to buy! Price is $38.50. Terms: $8.50 after 10 day trial then $6.00
monthly for 5 months.

T ED D D D G G EN G G G G G G G G G BN om em R G WU G G G G G SR G G e TR GEm B WS, oma amm am
MOSS ELECTRONIC, INC., Dept. D-865, 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If compietely satisfied I will pay on the terms specified with no interest ;‘
or finance charges added. Otherwise. I will return after a 10 day trial positively cancelling all further obligations. |

buy. If

completely

fied return unit to

[0 Model TW-11Total Price $47.50

O Model 80 Totat Price 2.50 $36.50
‘r’lz-ce no explanation $12.50 within 10 days. Balance a g"_:,’:‘,,‘ﬁh'}“ PR LG
SSary. $6.00 monthly for 5 months. $6.00 monthly for 5 months.
MARCH, 196l

$8.50 within 10 days. Balance
$6.00 monthly for 5 months.
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tisfied th d = Mo:sel 71’&1" ‘{g‘:l Prk;s <Ils 5 NAME .« iatm s smmonssins moms aiirmie s o4 ® aubs + sinas s AT o o |
satisfie en  sen $3 withln ays. Balance $11.50 withln 10 days. Balance &5 Price’'$52.50
down payment and $4.00 monthly for 3 months. $6.60 monthly for § months. O el | T otall Lo eisae 50 .
pay balance as m%j- a ;vgosdol -’I?.hl ’ll‘gtzl Prlcﬁ slsn.so [ Model 83-A..Total Price $38.50 $8.00 monthly for 5 months. Address P — T o I
‘cated on coupon. No within ays. Balance $8.50 within 10 days. Balance Model TV-50ATotal Price $47.50
interest or Finance $6.00 monthly for 5 months. $6. oo monthly for 5 Months. o S s lo"d:",! 'B:l“’“ City ............ ..Zone _State ...... |
Charges Added! If 0 Model 77.. . Totai Price $42.50 O] Model 70, .Totai Price $15.85 $6.00 monthly for 6 months ;

. $12.50 wilhin 10 days. }ialance 10 4 Balance ; o All prices net, F.O.B. N.Y.C.
not completely satis $6.00 monthly for 5 months. 5L gg ;L'n"t'h“” AL [ Model £8... . Total Price $38.50 |

Ixport Division: Rocke International Corp., l
13 East 40th St., New York 16, N. Y.
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: LIGHT ON WHEN"DiE-SAVER® ~ LIGHT OH AFTER WARM UF
2 - CONTROL RELAY IS CLOSED ~ ~  TIMEDELAY . =
2 B 3 = ¥ e | ‘.%.‘@.".M; % ss_.__. ¥ o

Robeotron die saver with two of the many types of semsing coils.

RADIO-CONTROLL
DIE PROTECTION

Electronics increases production and
lowers costs

At look at the components inside the control box.
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By DELLROYE D. DARLING*

OST high-production metal as-
semblies are made up mainly
of die-stamped parts. The dies

used to make these parts are
very expensive; a set to produce some
small item like a hubcap often costs sev-
eral thousand dollars. Protecting these
dies from damage is an important item
in the cost of production, and anything
that will increase the production rate
will help also to reduce the price of the
finished product.

A common cause of die damage is the
insertion of two or more blanks into the
die at the same time. This is called
“multiple heading.” Clearances between
the male and female sections of a die
are carefully calculated, and there is no
room for more than one blank at a time.
When a press is operated at a slow
speed by a human operator, he can make
sure the stamped part is removed before
inserting a fresh blank. At high produec-
tion rates, though, and especially on
automatic presses, there is always a
chance of multiple heading.

The rf proximity control offers one
good means for checking to make sure
the stamped part has been ejected be-
fore reloading. The Proximity Die Saver
manufactured by the Robotron Corp. is
especially designed for the job. When a
human operator is running the press, it
allows him to work faster without the
chance of die damage. With suitable
transfer equipment, this control ecan
produce completely automatic produc-
tion stamping.

One of the chief differences between
this die saver and a standard rf prox-
imity device is its ability to sense the
movement of a piece of metal, yet be
able to ignore large stationary masses
of metal at a comparatively close range.

Circuit operation

The heart of this die saver is an elec-
tron-coupled rf oscillator, operating at
about 300 ke. It is basic theory that a
tuned circuit will oscillate when excited
by an electrical pulse, but the resistance
of the circuit gradually damps the oscil-
lation. The tube in an oscillator circuit
makes up for these losses and keeps the
tuned circuit oscillating.

Usually, a well-designed oscillator is
arranged so the tube is able to make up
the losses even when some energy is
being taken out of the tuned circuit. For
use as a proximity control, the opposite

*Director, Industrial Electronics Radio Electron-
ic Television Schools.
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is true. The oscillator is designed to be
very weak, and even a small amount of
additional loss will stop it altogether.
A piece of metal coming close to the coil
acts like a shorted secondary, and the
oscillator will reduce its output or stop
completely, (This is something like the
action of some military mine detectors.)

Fig. 1 shows how the pickup coil (de-
tector ring) is mounted on the press so
the stamped parts will pass through it
as they are ejected from the die.

This control’s secret of success lies in
the fact that it senses movement of a
piece of metal near the coil, but ignores
the large, stationary mass of the press
itself. This is done by using coupling
capacitors in the control amplifier so
that only a change in oscillator output
will trip the control.

The circuit diagram (Fig. 2) shows
how the rf output of the oscillator,
taken from the cathode, is rectified and
used to charge capacitor 9C. Any change
in this charge is coupled to the grid of
amplifier 1V-a through capacitor 6C.
The amplifiers then feed a large positive
pulse to the control grid of thyratron
2V, forcing it to fire.

Although 2V has a dc anode supply,
it fires only long enough to charge tim-
ing capacitors 1C and 13C. When these
capacitors are fully charged, the im-
pedance of the anode circuit becomes so
high that 2V can’t pass enough current
to keep firing, so it goes out automatie-
ally.

Relay tube 3V has a negative bias on
its shield (grid 2), which keeps it
blocked. When a positive bias is put on
its control grid from 2V’s anode circuit,
it is forced to fire and keeps firing until
the charge on 1C and 13C drops to a
certain level. This provides a timing
action to keep relay 1CR pulled in as
long as there is enough charge on the
timing capacitors. The contacts of 1CR
are in series with the press initiation
circuit in such a way that the press can
start only when 1CR is energized.

[ e et e e e e e e 2050
/ | RELAY
! 6SL7 (? \ THYRATRON
/ AMPL THYRATRON =
7 = - —t oFf f NS g '
| PWR TRANS o z
!
/ iy - %o = |]e7x
/ oy e nrv
/ o e IT-82
4 Yz %~
¥ > @ 158 48
; © + W=
[Ts) 2 o
™ h
Ic
|oonﬂ ‘D
- N
'TéICR
S CONTACTS
S| Le EfBY-PASS
o
@ —FI AUTO § | SINGLE
x zo.t_ 51K | Q) S
2 UNIT IT-S3 =y
s Sl 1. % - READY ——» ( )
© DETECTOR COIL / \ SENSIIIVIINg LIGHT — LIMIT
— ~TOHTRS § S 68 L SWRRH
K ]
IMEG 25 i
3
——~ o) L / \ + © 11 jo e =
RESISTOR T 2 /auto
—MW—  RELAY N.O. ) 1 © pr-pass o
CONTACTS — ICR
E ) b= Fig. 2—Circuit of the proximity die-saver switch. SINCEE GaCCNIRCTD
N Note transformer secondaries at right of diagram Dcr2
\wa marked 1T-S2 and 1T-S3. These are physically parts
of 1T Lut for convenience are shown in another
part of the schematic.
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WHEN LIMIT SW OPENS AT 320° RELAY ICR STAYS ENERGIZED BECAUSE OF TIMING
INTERVAL, AND ALLOWS THE PRESS TO BE RESTARTED.
(IF A PART IS NOT EJECTED FROM PRESS, ICR IS NOT ENERGIZED. PRESS STOP CKT 1S OPEN.)

NO. LIMIT
SW HELD

NO. LIMIT
SW HELD-

START

H

! 1
1 o—0 O

" STOP

i

-
1
|
i
1
1
0

2%
LS
L

{CR
Fig. 3—Typical installation and operat-
ing cycle of die saver on a hand-fed
press.

=== T EEEEE 4

N.O.LIMIT
SW HELD

N.O.
LIMIT sW

N.O. ICR

[« 2 I

PART
EVECTED

)
STAMPED
PART

ORIGINAL CONTROL CKT ON PRESS
P —  —

L TO CLUTCH & BRAKE ON PRESS

o

Fig. 3 shows how the die saver works
in conjunction with the press. The setup
shown here as an example is for a hand-
fed press with a pin-and-dog cluteh and
brake.

A limit switch and eam is used to
complete the press initiation circuit dur-
ing all but 20° of press rotation. If a

i N.O.LIMIT
) SW HELD

=

PART PASSES
" THROUGH COIL

ing coil, relay 1CR completes the circuit
during this 20° and the press turns far
enough to reclose the limit switch, al-
lowing the press to be initiated again.
If a part is not ejected, both the limit
switch and 1CR are open, and the press
will stop before the revolution is com-
pleted. The part must then be removed
from the die and the press restarted
with a bypass switch on the control
unit.

Troubleshooting this control is rela-
tively simple, but like anything else, the
secret of fixing it is in knowing how it

part has been ejected through the sens-

works.

\ THIS is the microphone for mobile use

THETURNER 350C

Good performance on mobile operations — citizen’s band, 2-way
commercial radio and amateur radic — requires a microphone
designed for mobile use. Tape recorder type mikes can’t do the
job. The Turner 350C is a reasonably priced, ceramic microphone
especially designed for quality voice reproduction. DPST switch
is wired for relay operation with easily reversible terminals to
allow modification (if necessary). A wiring diagram is enclosed with
each microphone. Hanger button and standard dash bracket are
included for mobile rig mounting. Microphone furnished with 11"
retracted (five foot extended) Koiled Kord. Response: 80 to 7000
cps. Output: ~54 db. List price: $16.80 complete. See your
electronic parts distributor. He has the Turner 350C in stock.

THE

MICROPHONE COMPANY

933 17th Street NE
Cedar Rapids, lowa
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By JACK DARR

SERVICE EDITOR

AST time we covered a combination
tube with three functions (sync
separator, sync clipper and noise
gate). Here is another tube that

handles these three functions plus a
fourth — it provides agc action too!
This is the 'BUS8 series (3BU8, 6BUS,
ete.). For simplicity, we’ll refer to it
as the 6BUS.

The internal construction of this
tube is what makes it unique. Fig. 1
shows the base connections. While it
seems to be an ordinary twin-pentode
at first glance, a closer look shows that
the cathode, screen grid and control
grid are common to both sections.
There are separate suppressor grids
and plates for each section.

Now let’s see how it works. Each
section of the tube is the equivalent of
the dual-control pentodes we discussed
last month, and the sync-separator
action is exactly the same. So in Fig. 1

K
(COMMON
CATHODE)

Fig. 1—Basing diagram and physical
layout of the ’BUS.

MARCH, 1961

SEPARATORS AND CLIPPERS

Part 1l—The 'BU8—how it works and how
to troubleshoot the circuits it's used in

half of the tube is a complete noise-
immune pentode sync separator. The
other half is a duplicate of the first
section with the separate plate and
suppressor (G3). Cireuitry for the first
half is exactly the same as the 6BEG6:
signals from the video amplifier plate
are applied to G3. Since Gl is com-
mon to both sections, the signal from
the video amplifier grid is fed to both
sections. Conduction periods of both
sections are the same and the sync is

172°BU8

SYNC CLIPPER TO HORIZ AFC 8

VERT INTEGRATOR

= o0k P|3

0033 ¢ 220K
COMPOSITE'* § 63 2i2
VIDEQ FROM S 250V
VIDEO AMPL 23.3 ™ ol
PLATE MEG s

= = ;’*;
= T 70V
FROM VIDEO AMPL GRID

Fig. 2—Syne circuit using the BUS8.

clipped and amplified and noise is
removed (Fig. 2).

The agc

For the extra application—agc—we
have a slightly different process. Video
amplifier plate signals are applied to
G3 (second section) at about 15 volts
peak to peak. The tube is so biased
that G3 is never driven to zero bias.
This level may be set with the agc
control.

The set’s agc should hold receiver
gain at as nearly a constant level as
possible. For this reason, we must use
some part of the signal with a con-
stant amplitude. Obviously, we eannot
use the video signal as this is constantly
changing with brightness and con-
trast levels in the televised scene. So,
we fall back on our old friends, the
sync tips. They always correspond to
100 % of the rf input level. By setting
the bias of the agc section of the tube
and applying a video signal to G3 of the
agce section, we can develop a dc volt-
age which is always proportional to
the amplitude of the incoming signal.

As the plate must be about 35 volts
positive to conduct at all, it obviously

WWW.americanradiohistorv.com

can’t be used directly as an age voltage
source. So we set up a voltage divider
(Fig. 3). One end is connected to a
source of positive voltage, the other
to a source of negative voltage. (In
many sets, the negative voltage is
obtained from the grid of the hori-
zontal oscillator or horizontal output
stages!)

Now, we've about 40 volts positive
at one end (the voltage at the plate
of the age tube with zero signal input)
and 75 volts negative at the other.
High-value resistors are used here to
limit current flow.

The tube’s plate is connected near
the center of the circuit. Here it acts
as a sort of variable resistor or a
source of variable voltage, whichever
way you want to consider it. (If the
grid voltage of a vacuum tube is
changed, the plate voltage changes cor-
respondingly if the plate load resistance
is fixed.) We connect the tuner and
video-if age lines to points along this

{+ = —1 aov Y+

PLATE VOLTAGE

!

~-75V

Fig. 3—Agec voltage divider.

voltage divider, so we can apply to
them any value of “fixed bias.”

If we vary the plate voltage of the
tube, we vary the age bias. If the plate
voltage of the tube varies in accordance
with average signal strength, we have
practical age action. Assume the tuner
and if age are about 3 and 4 volts
negative, respectively. If the signal
strength rises, the tube’s grid bias goes
more positive and the tube conducts
more heavily. This lowers the plate
voltage, increasing the negative bias on
the tuner and if age (reducing the gain
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IT'S A...

UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub-
stitution. No wires to disconnect in most cases., Fraces trouble right
down to the defective component. Variable output from 0-200 volts,
peak-to-peak. Oscillator will sync to TV sync signal giving check on
sync circuits.

HORIZONTAL OUTPUT CATHODE CURRENT
CHECKER. A proven method that quickly checks the condition of
the horizontal output tube and associated components. Adaptor socket
prevents breaking wires. Easily replaceable Roll Chart gives all necessary
pin, current and voltage data. New Roll Charts are Free.

UNIVERSAL DEFLECTION YOKE. A new, simple way to deter-
mine yoke failure accurately—without removing yoke trpm picture tube.
Merely disconnect one yoke lead and substitute. If high voltage (also
bright vertical line) is restored, TV yoke is defective.

DYNAMIC FLYBACK TRANSFORMER CHECKER. Merely
flip switch 1o “Flyback Check” and meter will indicate condition of
flyback transformer. in degrees of horizontal deflection. Extremely sensi-
tive and accurate; even shows up one shorted turn on flyback.
VOLTMETER. For testing bootstrap, screcn and other voltages.
Direct-reading voltmeter, 0-1000 volts.

UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator,
output transformer and yoke. Merely touch lead to component and
check picture on screen.

SS 105 is completely self-contained, noth- 95
ing else is needed. New Improved Circvit... DEALER NET 42
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LOOKING? You stand a better chance of finding what you want if you
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of those stages). The gain is held con-
stant and there’s your age action.

Fig. 4 shows a complete circuit of
this age section used in many sets. In
addition to its agc action, the tube has
the same immunity to noise that the
sync separator has because it is con-
nected in basically the same way. Since
the video amplifier grid signal is ap-
plied to the common control grid, noise
pulses are not only clipped out of the
sync, but kept from affecting the age.
Filter component time constants in the
age network are low enough so that
the age bias will not drop during the
very small chopped-out portion of the
noise pulse.

Servicing sync circuits

Servicing a synec circuit isn’t difficult,
if you understand what they’re sup-
posed to be doing! There is always one
good positive symptom of sync trouble:
the picture will be wvery unstable, in
one or both directions!

It’s usually easy to find out which
section is causing the trouble. For ex-
ample, if both horizontal and vertical
sync are weak, the trouble would be
most likely found in some stage which
handles both sync signals: clippers,
separators, ete. Of course, the very first
step in sync-circuit testing should be
tube replacement with known good
tubes. It is a good idea to check even
new tubes before installing them in any
syne circuit. Many tubes have heen
pulled from sync separators and in-
stalled in tuners where they performed
perfectly, although they would not
work at all in the sync section.

Video in the sync will cause the most
trouble in horizontal oscillators. Hori-
zontal sync depends more upon the
phase than the amplitude of the sync
pulse. If the horizontal sync is con-
taminated by video signals, it will cause
pulling of the picture, usually near
dark objects. (Dark places are the
points where the video signals are
strongest.) The trouble is due to erro-
neous correction voltages developed
by the horizontal afec.

Vertical sync performance depends
mainly upon pulse amplitude: the sync
signals are passed through an inte-
grator circuit and fed to the vertical
oscillator in the form of sharp spikes.
Weak vertical sync action with good
horizontal syne, therefore, points to-
ward trouble somewhere in the sync
separator: a weak tube, incorrect oper-
ating voltages, etc.

Loss of both horizontal and vertical

RADIO-ELECTRONICS
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syne can also be caused by sync elip-
ping in an overloaded video if stage.
This can be checked quickly by adjust-
ing the age control or, better still, by
applying an override bias to the if
age line. If the picture straightens up,
the trouble is not in the sync stages.
Gassy if tubes or heater—cathode leak-
age in agc controlled stages can cause
this. (For some reason, second video
if tubes seem to be the major cause
of this trouble.)

'BU8 circuit troubles

A few peculiar troubles turn up in
circuits using 'BU8 tubes. They are the
result of the slightly unusual circuitry
involved. For example, loss of both

horizontal and vertical sync would in- |

dicate that either the G3 signal was
missing in the sync section or that the
tube was defective. Unstable syne in
the presence of noise would indicate
loss of the G1 signal or too low a set-
ting of the noise control.

A white-out (snowless white raster,
no picture, usually no sound either)
often indicates age trouble. The if
amplifiers are blocked if trouble hits
the voltage divider. An opened (or in-
creased) 3.3-megohm ’BUS8 plate re-
sistor (Fig. 4) would apply — 70 volts to
the tuner and if age. This would block
both stages completely!

If the 2.2-megohm resistor to the
—T75-volt source should increase or
open, the controlled grids would go
positive causing a severe overload con-
dition: negative picture or complete
picture loss (blank screen). To check
this circuit, measure all voltages, espe-
cially the two source voltages with a

vtvin to see that they are within the |

tolerance. They will vary from set to
set, as do all other voltages, but should
agree closely with those shown on the
schematic.

Check the high-value resistors in the
divider as they must be quite close to
their nominal value to prevent troubles.
(One unusual trouble was found in this
cireuit recently: the age voltages were
off and the trouble turned out to be
lack of drive voltage on the horizontal
output tube! This reduced the —T75
volts and upset the whole circuit even
though there was apparently plenty of
brightness. Always check those source
voltages!)

One last horrible example before we
quit. After much checking of parts in a
vertical syne circuit, a pair of the little
diodes used in the horizontal phase
comparator was unsoldered to check
another part. The diodes were found
to be badly unbalanced when checked
with an ohmmeter ‘“while they were
out.” These were replaced as a matter
of course. Lo and behold, when the set
was turned on, the vertical sync trouble
was gone! Apparently the leaky diode
was shunting the vertical sync signals
enough to affect the operation of the
vertical sync circuits which depend
upon amplitude, remember? Appar-
ently there was sufficient horizontal
signal left to operate the phase com-
parator which depends on phase and
not amplitude! END
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FAULTY CAPACITORS
AND RESISTORS

A complete range of capacitors
and resistors at your command.

SENCORE HANDY 36 SUBSTITUY

Serviceman . . . Engineer . . . Experimentor . . .
here’s a unit that really saves you time. The
Handy 36 provides the 36 most often needed
capacitors and resistors for fast, on the spot
substitution. The 12 position, 3 wafer switch
individually selects one of the 36 components.
You simply dial the value you want to the exact
or closest reading. Substitution is still the only
time tested method for determining whether or
not a component is faulty while operating
in circuit.

Eliminate time wasted in hunting for parts to
use in testing. Say goodby to the soldering mess
created by substituting individual components.
Put an end to the twisted wires and messy parts
you’ve tossed in parts drawers.

The Handy 36 is simple to use. If a component
is suspected of being shorted, open one end and
substitute the Handy 36. Or, merely parallel
any capacitor or resistor you think is open.

Model H36............. DEALER NET 1275

)

10K to 5.6 MEG

12
RESISTORS

10 to 5600 OH A%

10
CAPACITORS

100 MMFD
to .SMFD

Electrolytics

The Handy 36, with new improved
circuitry, pays for itself in the first
month by saving you those val-
uable minutes. The parts alone in
the H36 would cost you more than
the completed unit,

Ask any parts distributor for the ‘'Handy 36'’, accept no substitute.
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2 Address 0 /QN “Lg E ELECTRONIC ((?.r ;

» City Zone ___State » K === PRODUCTS 3 Walcorr Ave., lawrence , Mass.

AIRUAT

) {1 )
20,000

AC V.
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HEN Phil (my young ham

friend) brought his scope

over to my shop for repair,

little did I think that I would
spend the rest of the morning on it; but
that is what happened.

“This scope never gave nme any
trouble before,” Phil began, “but find-
ing the gremlin in it is harder than I
thought it would be.”

“What are the symptoms?” I asked,
while leafing the instruction book to the
page with the diagram.

“Well, I’ve been using it to monitor
my final linear amplifier. Right in the
middle of a QSO it just stopped operat-
ing—no spot—no nothing.”

“Did you check the fuse and tubes?”

“Oh, sure,” he answered quickly. “I
checked most of the voltages too.”

“How about point-to-point resistance
tests according to the chart in the
book ?”

“I did some of them, but my ohmmeter
only goes up to 100,000 ohms. That’s one
of the reasons I brought it over here—
I know you have proper test instru-
ments.”

“How about the tubes? How did you
check them ?”

“I checked them on my emission
checker. Why ?” )

“Well, 1 think we had better test
them on my dynamic checker, We’ll
also check out the cathode-ray tube.
Let’s take the set out of its case now.”

Phil carefully removed the scope.

“Before we do anything else, I’ll short
out all the capacitors in the high-
voltage circuits with this long screw-
driver,” I told him. “You can’t tell if
one is charged or not—bleeders do open
up vou know. Whenever you work on a
scope or any electronic equipment for
that matter, always short out the high-
voltage capacitors. When you begin the
live test, be doubly careful—4,000 volts
or more is nothing to fool with.”

“Yeah, I know.” Phil smiled. “Even a
small charge can bite.”

We tested and put back all tubes but
one.

“This one is a little weak, Phil,” 1

92

SASE

of the missing spot

Introducing a chart that will indicate
what stages to check when your scope is out of order

By PAUL W. KARROL

said, handing it to him. “I have a re-
placement, but I’m sure that is not the
trouble.”

After we had plugged in the new tube,
I began to remove the fuse-holder screw.

“I checked the fuse,” Phil said, “and
it looked OK. In fact, the pilot lit and
all the tubes warmed up fine on my last
test.”

I placed the ohmmeter test prods
across the fuse—the needle didn’t move.
“A fuse may look OK but sometimes
it isn’t. What were you saying about a
‘good’ fuse?”’ I laughed.

“Well, as I said, it was fine about an
hour ago. Maybe that’s our trouble,
huh ?”

“l hardly think so,” I answered.
“Reach into that top bench drawer on
your right and give me a 3AG 2-ampere
fuse.”

Before plugging in the power cord, I
turned to Phil.

“Now we'll examine the set very
carefully and look for burned resistors
or anything else that looks abnormal.”

Phil watched closely as I probed
various connections and examined all
visible parts.

“Everything looks OK,” 1 said, “but
that doesn’t mean we don’t have a bad
part or two. So far, we have looked for
the simplest causes of trouble first. Now
we begin detailed testing.”

I examined the power-cord plug
connections. “The plug looks in order,”
I said, plugging it into the nearest
receptacle. T turned on the scope.

In a few seconds, all tubes (including
the CRT) were glowing.

I turned up the intensity control to

1Z2

o

2A
II7VACS
-0
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get a spot on the CRT screen—but it re-
mained blank.

“Before we go any further, let’s
take a look at the scope troubleshoot-
ing chart I prepared for one of my radio
classes,” I said. “It’s on the wall above
my desk.” [See page 94—Editor.]

“As you can see, Phil, it is so laid out
that all you have to do is to go to the
left side, pick out the symptom, then
go to the center for the scope section
or stage action involved. The right-hand
column gives possible causes. For ex-
ample, let’s take your scope’s symptoms
—no spot on the screen. We find this
information on the second and third
lines of the chart.

“A number of possible causes are list-
ed in the end column. Let’s check the
high-voltage supply first. Before we do,
let me draw a sketch of the sections we
are interested in.”

I copied the circuit from the instruc-
tion book (see diagram). ‘“There’s noth-
ing complicated about this. First, let’s
check the voltage on both sides of the
470,000-ohm filter resistor.”

With my voltmeter set to the proper
high scale (and using a voltage-multi-
plier probe), I measured the voltage on
the resistor.

“Looks OK. Now let’s check at pin 3

(text continued on page 95, chart on
page 94)

o 1o
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High-voltage section
of Phil’s scope.
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bility of a B&K professional-quality tester at mini-

mum cost . . . there’s nothing like the new “600”.
No other tube tester in this price range is so com-
Model plete and up-to-date. Tests the newest tube types,

as well as the old. It’s fast . . . it’s accurate . . . it’s

DYNA'O”IK easy to use. Quickly reveals tube condition. Saves

customers. Sells more tube replacements. Stops

Oﬂly $69 95 call-backs. Steps up servicing profit . . . day after
NET day. Pays for itself over and over again.

8% x 11" x 42" Exclusive adjustable grid emission test. Sensitivity
Handsome, sturdy to over 100 megohms. Phosphor bronze socket con-
lectherette-covered tacts. C o el N - J nd.
carryig cade acts. Complete tube listing in handy reference index.
Extremely compact.

NEW TUBE
INFORMATION
SERVICE

BaK MANUFACTURING CO.
available every 3 1801 W. BELLE PLAINE AVE  CHICAGO 13, ILL.
months for all B&K Conado: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Dyna-Quik Tube Testers Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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SCOPE TROUBLE CHART

SYMPTOM

SECTION OR ACTION

,’ TROUBLE SOURCE

No tubes lit

No spot

Irregular spot due to

CRT hum modulation

No spot or
no focus or control

No vertical positioning or
no amplifier action

Heater and pilot power supply

Cathode-ray-tube spot

Vertical positioning
Vertical amplifier

No horizontal positioning or
no amplifier action

Horizontal positioning
Horizontal amplifier

Fuse, transformer, line cord or plug

| High-voltage supply, open feed resis-
tors, shorted bypass capacitors, hori-
zontal or vertical plate-load resistor
open, defective positioning
causing beam to go off screen, bad

cathode-ray tube
Check CRT shield position

circuits

Focus or intensity controls, cathode-ray
tube, bleeder open, cathode-ray-tube
pin contacts, broken leads to cathode-
ray tube

Vertical amplifier tubes, low-voltage
supply (including tubes), resistors, coup-
ling and bypass capacitors, position
control, attenuator switch

Horizontal amplifier tubes, low-voltage
supply, resistors, coupling and bypass
capacitors, position control

No sweep {some or all ranges),
no frequency control

Sweep (horizontal amplifier)

Sweep or horizontal amplifier tubes,
sweep-circuit switch, capacitors, resis-
tors, low-voltage supply

No sync (drifting patterns)

No intensity modulation

|
|

Sync amplifier and switch

|
|
|
| Sync amplifier tubes, switch, resistors,

| capacitors, low-voltage supply

Z-axis amplifier

| Z-axis amplifier tubes, resistors, capaci-

|
tors, low-voltage supply
!
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on the CRT,” I suggested.

No reading!

“Hmmm—TIlooks like a bad intensity
control,” Phil said, his eyes still on the
meter.

“Don’t be too hasty.” I switched the
probe to the 250,000-ohm intensity po-
tentiometer.

The meter needle went up the scale.

“T think we’ve found it,” I said, plac-
ing the probe first on the pot arm and
then at the other end of the resistor
connected to it.

No reading again.

1 turned the scope off and shorted
out the high-voltage capacitors again.

After cutting out the offending part,
we checked it on the high-range ohm-
meter.

“She’s open,” Phil said. “But it
doesn’t look cooked.”

1 took another 150,000-ohm resistor
from the box. “It doesn’t have to look
cooked to be bad. Remember the worm
with an apple wrapped around it?”

“l can see what you mean,” he re-
plied with a grin.

After the new resistor had been
soldered in place, we again turned on
the scope.

As the faint green glow began show-
ing on the CRT, Phil exclaimed, “Boy,
it sure is good to see that missing spot
again!”

I turned down the intensity control
and tried to focus the spot—but there
was no action.

“We may have a bad focus pot,” I
said, reaching for a bottle of contact
cleaner.

“Oh, that control has always bheen a
little erratic,” Phil declared, reaching
for the focus knob and pulling it a little.
“See, you have to pull on it to make it
work.”

I put down the bottle of cleaner.
“Seems to me we ought to replace that
control. No use having a control that
doesn’t work properly.”

Phil agreed.

As soon as the pot was installed, the
scope was again tested and worked
beautifully.

I told Phil to put the scope back in
the case and then come over to my desk.

“I don’t know how to thank you,
Paul,” he began, “not only for the work
on the scope but also for the trouble-
shooting hints. I'd certainly appreciate
a copy of the chart for future refer-
ence.”

I pulled a mimeographed copy of the
chart out of a desk drawer and handed
it to him.

“This will help you think, if it does
nothing else,” I told him. “But, remem-
ber, locating the fault is only part of the
job. You still have to look for the
simplest causes of trouble first and then
make resistance and voltage checks
according to the book.”

Glancing down at the scope by his
side, Phil said with a wide grin, “I hope
I don’t have to bring it back soon—
thanks again.”

“No, I don’t think you will have to,”
I replied, looking over my shoulder at
the chart on the wall and then toward
the departing ham.” END
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ACCURATE INSTRUMENTS'’

New Mode/ |5| — a Modern, Stream/ined

TUBE TESTER

Only $21.95
COMPLETE!

Not a Kit...
The 151 is a

completely wired

and calibrated
tester...

Ready to use!

Don't let the low price mislead you!

The Model 151 was designed and produced with the knowledge

7y

that the only way to meet “imported” tester competition is to
turn out a better product at a Jower price.

Compare the Model 151 features and specifications below with
any tube tester, domestic or foreign, in the $30.00 to $50.00 price

range.

Model 151 Features and Specifications:

v/ Tests over 1,000 Tube Types

v/ Makes all necessary tests.
Checks for shorts and leakages
between all elements; tests for
filament continuity; indicates
the quality (emission) of all
tubes.

v/ Checks all modern tubes in-
cluding 7-pin miniatures;
octals; lock-in’s; 9-pin noval
miniatures and new T-9 types.

v/ Five (5) Year Free Tube Data.

v/ Speedy Operation assured by
use of a new improved circuit
which enables us to use a

Model 151 comes complete—
absolutely no extras. Only ...

Order direct from Met- |
ropolitan Electronics. I
Shipped C.O.D. or send i
cash with order. Use the |
|
|
]
!

single rotary switch in place of
the one-at-a-time slide switches
previously used.

v/ 7 and 9 pin tube straighteners
permanently mounted on front
panel.

v/ Employs a rugged, accurate,
highly damped meter move-
ment with sealed air-damping
chamber.

v/ Comes housed in a beautiful
portable carrying case with
slip-on cover.

Metropolitan Electronics

106 Fifth Ave., Dept. RE-3, New York 11, N.Y.
Please send me Model 151 Tube Tester,

[] $21.95 enclosed.

$ ‘|95

[ Ship C.O.D.
convenient order form at Name
the righf. Address
City Zone State
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Remote =
Amplifier
has

Transistor -
Circuit...

2-microphone 4-transistor unit is completely portable and low in cost

S2

Careful construction gives the remote
amplifier a professional appearance.

By GEORGE WASLO, WKRC-TV

EMOTE broadcast amplifiers are
important to any radio station, no
matter how small or large the sta-
tion may be.

The usual problems with all these
units is their high cost, high battery
drain (or dependence on ac line voltage)
and bulky size and weight. To get
around these problems, I came up with
the two-microphone four-transistor unit
described in this article.

This transistorized unit does the
same job as larger, more expensive com-
mercial units and thanks to the tran-
sistors, battery life is much better. The

Rubberband holds transistors in place. V1 and
V2 were originally CK727’s. As this transistor
is no longer available, 2N207-3’s are now used.

RED LINE
2N207-B(2) R -
% CHAN | vi E_ C)vi,2
Z=50,200/250 Q. CEVEL ¢ o 8 ) BASE CONNECTED TO TRANSISTOR CASE
PR + B °©_/BASES £ B =L PHONES
[ o E o oo)V34 J3
\
R3 <220 K o3 2"3/25 2N45 UTC A-10 INSULATE FROM GROUND
T3
M \\ —+' +C5 E 7
A = Z-=50,200/250,500/600 Q 25 —;5 RI0 TERMINAL STRIP
TIT2-UTC 0-12  TAPS 2,3,4,NOT USED neior Sar ok | >
8[T2_5 10K |R9 S86K 9 J =
. RIS
Z'5°-2°°’2f,g|9 o 1 8 2.2K OUTPUT
g2 gt CT=.05 \
G 3R5 10 61 RI4  SRI6
»10 K -
| 7-500 0 %‘*r"
33K
+L ] ) RS 4+C8
= A/ 1 DI X =37 F p2
L5 K 100 uf IN66
ICAPS €1,2,3,4,5,6,8- 25V EACHJ c6.l TR
T Sl ETE
T 1004 b B:IT M szR
Fig. 1—<Circuit of the compact instrument. shy 3_0‘\0_—_0‘}\1 o
= e25V 2 VOLTS
= TERY
BAT .
470 K
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yr Everything on
unit is still used at WKRC (AM radio), |

primarily as a standby amplifier at Cin-
cinnati Redlegs home baseball games.

Fig. 1 shows the circuit of the re-
mote pickup. The two input channels
are identical. Designed for use with
50-ohm microphones, each one feeds
through a matching transformer to the
base of a 2N207-B low-level, low-noise,
common-emitter amplifier stage. The
outputs of these transistors are tied
together and R-C-coupled to two
medium-power transistor stages. The
first, V3, is a common-emitter circuit
using a 2N45. V8’s output is fed to V4,
a common-collector stage. The voltage
developed for this stage is used to sup-
ply operating potential for the preced-
ing low-level stages. Audio is bypassed
and the effective supply impedance for
V1 and V2 is lowered by a large shunt
capacitor across R11.

The output of V4 is now fed to the
primary of an output transformer
selected to match the transistor output
to a 500-ohm line. Isolation resistors
for phones and diode rectifiers are
connected to the secondary of this trans-
former. The meter (0-100 pza) can be
used as an audio-level indicator or to
check battery voltage. The function is

shows excellent fre-

2—Curve
quency response of the portable, low-cost
amplifier.

Fig.

selected with switech S2. The device’s
frequency response is shown in Fig. 2.

The unit is built into a 5 x 6 X 2%-
inch case. Rubber feet are mounted on
the bottom and back so it ean be used
in either position. The battery lasts 25
hours or more (total current drain is
only 5 ma). Of course, with a larger
battery, life would be longer. The unit
was built three years ago and is still
in use, a sure indication of its prac-
ticality and dependability. END

R, 2—pot, 1,000 ohms, audio taper

R3, 4—220,000 ohms

R5, 6, 7, 10—10,000 ohms

R8, }11—1,500 ohms

R9—86,000 ohms

R12—470,000 ohms

RI13, 152,200 ohms

R4, 16—3,300 ohms

R17—2,700 ohms

All resistors Ys-watt 109,

Cl, 2—10 uf, 25 volis, electrolytic

C3, 5—25 uf, 25 volts, electrolytic

C4, 6, 8—100 uf, 25 volts, electrolytic

C7—.05 uf

DI, 2—IN&é

JI, 2—microphone jacks

J3—phone jack (Switchcraft 12-A, ICA 1871, or
equivalent)

M—0-100-xa meter

Sl—spst slide

S2—dpdt slide

TlI, 2—miniature input transformers: primary, 50,
200/250 chms; secondary, 50, 200/250, 500/600
ohms (UTC 0-12 or equivalent)

T3—hi-fi audio transformer: primary, 50, 125/150,
200/250, 333, 500/600 ohms; secondary, 50,000
chms (UTC A-10 or equivalent)

Vi, 2—2N207-B

¥3, 4-2N45

Battery 22.5 volts (RCA YS084 or equivalent)

Case, 5 x 6 x 2!/ inches

Sockets, transistor (4)

Lug terminal strip, screw type (2)

Miscellaneous hardware

MARCH, 19841

" TRANSISTORS and COMPUTERS

You Need To Know

BASIC TRANSISTORS (‘Pictured-Text’ Course),
by Alex Schure, Ph.D. An ideal introduction to
the entire ficld of semiconductors and transistors
for the person approaching the transistor for
the first time. In order that the reader get full
appreciation of the operation and potentialities
of transistor circuits, a thorough coverage is
made of the characteristics of semiconductor
materials, including what they are, how they
operate and how they are made. Fundamental
operation of a wide variety of transistor circuits
in radio and general electronic equipment are
analyzed and their actions described. The meth-
ods of biasing and coupling in transistor circuits
are deseribed. Coverage includes conventional
voltage amplifier transistors, the power type,
and tetrode units. Specially conceived illustra-
tions make every phase of the subject of tran-
sistors completely understandable. #262, soft
cover, $3.95; #262-H, cloth, $5.50.
SEMICONDUCTORS & TRANSISTORS by Alexander
Schure, Ph.D. (25th in Electronic Technology
Series). This book is a design oriented text on
transistors. It provides the mathematical ap-
proach to semiconductors and transistors in the
design of circuitry. It discusses and evaluates
from the mathematical viewpoint, the theory
and characteristics of these materials and de-
vices including fabrication. The mathematical
treatment is sufficiently extensive to make abso-
lutely clear the pertinent ideas relating to circuit
design. The reader, through presentation and
practical sjtuations and problems, is given an
opportunity to apply the principles he has
learned. Questions and problems are given at
the end of each chapter. #166-25, $2.90.
FUNDAMENTALS OF TRANSISTORS (2nd Ed. re-
vised & enlarged) by Leonard M. Krugman, P.E.
Attacks the study of transistors from the view-
point of transistors and tramsistor circuit
parameters. The book emphasizes theory. It
makes theory understandable through mathe-
matical derivations and many numerical exam-
ples and solutions. Theoretical operation of
various transistor circuits is made clear by
step-by-step mathematical analysis. Problems
are given at the end of each chapter. A high-
light of this book is a very extensive bibliogra-~
phy. #160, $3.50.

FUNDAMENTALS OF TRANSISTOR PHYSICS by
Irving Gottlieb, P.E. A thorough =analysis of
the action of semiconductors from the physics
viewpoint. Semiconductor physies is presented
beginning with the theoretical aspects and cul-
minating in the practical transistor and its fun-
damental circuit. Transistor circuit operations
are dealt with only as they amplify the theory.
Having reached the fundamental transistor, the
author presents analogues to similar fundamen-
tal vacuum tube circuits. Related semiconductor
devices such as the double base or tetrode trun-
sistor, the double-base diode, the unipolar field
control transistor, and the silicon control recti-
fier are covered. Recent developments in tran-
sistor physies are discussed including the new
tunnel diode. #267, $3.90.

To G.e_t Aheaq In _E’Ie“ctronic_s

oyt

PRINCIPLES OF TRANSISTOR CIRCUITS by S. W.
Amos, B.Sc. Penetrates deeply into the ‘why’
and ‘how’ of transistor operation and explains
the three basic circuits configurations which
form the foundation for all transistor circuits.
241, $3.90. .

BASIC ELECTRONICS VOLUME 6 by Van Valken-
burgh, Nooger & Neville, Inc. A companion vol-
ume to the existing Rider 5-volume series on
Basic Electronies by the same authors. It ex-
pands the original 5-volume course into the areas
of semiconductors, transistors and frequeney
modulation. using the ‘picture-book’ technique.
The presentation at the elementary level with-
out using mathematics. #170-6, soft cover, $2.90;
#170-6H, cloth, $3.95.

BASICS OF ANALOG COMPUTERS (‘Pictured-Text’
Course) by Thos. D. Truitt (dir. of Advanced
Study Group, Electronic Assoc. Inc.) & A. E.
Rogers, (senior consultant, Electronic Assoc.
Ine.) Anyone having a basic knowledge of elec-
tronics engineering will derive great benefit
from this remarkable “pictured-text” course on
analog computers. If you are an engineer, you
will be made familiar with the analog computer
—its suitability for your design needs—and the
programming requirements. If you are a teacher
in a collexe or a technical institute, you will
find this an effective course. If you are a com-
puter maintenance technician, you can gain a
familiarity with this important computing tech-
nology. If you are an engineering college stu-
dent, you ean easily acquire a thorough under-
standing of the analog computer. More than
400 illustrations reinforce the ideas discussed in
the text. Beginning with the simple ideas of
analog devices, the book slowly introduces the
mathematical concepts involved, explains in de-
tail the workings of modern general-purpose
electronic analog computers and rounds out the
course with practical applications. #256-H, 3
vols. in one cloth binding, $12.50.

BASICS OF DIGITAL COMPUTERS (‘'Pictured-Text'
Course) by Johan S. Murphy. This widely ac-
claimed text has proven itself to be the finest
available at the basic level. Provides basic theory
of computer arithmetie, circuitry, logical build-
ing blocks and memory. Vol. I provides the back-
ground; Vol. II introduces the basic building
blocks of logical systems; Vol. III discusses the
operation of the digital computer. #196, 3 vols.,
soft covers, $8.40; #196-H, all 3 vols. in one
cloth binding, $9.50.

DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI-
TAL COMPUTERS by Abraham I. Pressman. M.S.
This book has been acclaimed by engineers for
its improved miniaturized circuit design for digi-
tal computers. Using “worst case” design, this
Yook explains how switching time and drive
capabilities and requirements of all the essential
digital computer building blocks may be calcu-
lated, and how these blocks may be assembled in
chains to perform computer-type logical opera-
tions. ‘““Worst case’’ design assures suceessful
operation under all conditions! It saves mainte-
nance time! The author provides practical de-
sign problems that work! #215. cloth, $9.95.

These and many other Rider titles are available at

bookstores, electronic parts distributors, dept. stores or direct. Send for new catalog.

JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, New York 11, N. Y.
Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ont.
Export: Acmeé Code Company, Inc., 630 9(!! Ave,, N. Y. C.
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LOWEST PRICED ELECTRONIC ASSORTMENTS IN AMERICA!

RADIO-TV PARTS BY
THE POUND IN NEW....

JUMBO PAKS!

¢ ONE POUND

SPECIAL
TRUCK-LOADS | | prosrons

of manufacturers’ | WORTH $100

ONE POUND

DISC
CONDENSERS

WORTH $50

ONE POUND

CERAMIC
CONDENSERS
WORTH $85

$7)00

per
pound

over-runs
at a fraction of
their original
cost!

ONE POUND

DISCS &
CERAMICS

WORTH $75

ONE POUND

Discs, Ceramics
PRECISIONS

WORTH $70

BUY 4
Fit S5THPAK
FREE!

Clip out & mailA
Average coun

t
400-1000 pcs per pak

HOW TO ORDER:

FREE GIANT
BARGAIN CATALOG
WRITE FOR YOURS!

Postage; excess
€.0.D.

orders, 25%p

POSTAL ZONE in address.
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tnclude
check or M.O. with sufficient
returned.
down;
rated, net 30 days., INCLUDE

241 Everett Ave.
CHELSEA 50, MASS.
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BECOME A RADIO TECHNICIAN

for only $15.95 up

BUILD 10-25 RADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL  only

HOME $ 95
moio 4] 5

NOW INCLUDES

-
% RECEIVERS .
TRAL G
* TRANSMITTERS TECHNICIANS SINCE 1545
* SQ. WAVE GENERATOR * No Knowledge of Radio
* AMPLIFIER * ::”;sdal;iyﬁonal Parts or
* SIGNAL TRACER Tools needed .
* SIGNAL INJECTOR + Senool nauirics tnvited
* CODE OSCILLATOR & Attractively Gift Packed
A EXATRA
0 00 DIO CTRONIC
OLD 0 NSTRUCTIO
RADIO 0 [ ION D
- & eole NN
DIO BOO D U UTTERS

WHAT THE ""EDU-KIT'' OFFERS YOU

The “'Edu-Kit'’ oHers you an outstanding PRACTICAL HOME RADIO _COURSE at
a rock-bottom price. Our kit Is designed to train Radio & Elcctronics Technicians,
making use of the most modern thods of home training. ou will lcarn radio
theory, construction, servicing. basic HI-Fi and TV repairs, code, FCC amateur
{icense requirements.

You will learn how to identify radio symbols, how to rcad and interpret sche-
matics, how to mount and lay out radio Parts, how to wire and solder, how to operate
electronic cquipment, how to build radios. Today it is no londer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
wor:h many times the small price you pay

THE KIT FOR EVERYONE

The Progressive Radio ‘‘Edu-Kit'’ was specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu-Kit'* has been used successfully by young
and old in all parts of the world, by many Radio Schools and Clubs in this count

and abroad. It Is used for tralning and rehabllitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio **Edu-Kit'* requires no instructor. All instructions are
included. Every step is carefully explained. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *‘Edu-Kit'* Is the foremost educational radio kit In the
world; and is universally accepted as the standard In the field of electronlcs training.
The '‘Edu-Kit'* uses the modern educational principle of '‘Learn by Doing.'*
Therefore, you will construct radio clrcuits, perform jobs and conduct experiments
to illustrate the principles which you learn.

You begin by examining the various radlo parts included in the ‘’Edu-Kit.’’ You
then learn the function. theory and wiring of these parts. Then you bulld a simple
radio. With this first set, you wlll enjoy listening to reqular broadcast stations.
learn theory. practice testing and troubleshooting, Then you bulld a more ad-
Vanced radio, learn more advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate. you wlill find yourself constructing more
advanced multi-tube radio circuits, and doing work Ilike a professional’ Radio
Technician,

Included in the '‘Edu-Kit’’ course are Receiver, Transmitter, Code Oscil-
lator, Signal Tracer, Signal (njector. Square Wave Generator and Amplifier circuits.
These are not unProfetsional "“breadboard'’ experiments, but genuine radlo circuits,
constructed by means of professional wiring and soldering on metal chassis, plus the
new method of radio construction known as ‘‘Printed Circuitry.’’ These circuits
operate on your regular AC or DC house current.

n order to provide a thorough. well-integrated and easily-learned radio course,
the °**Edu-Kit'' Includes practical work as well as theory; troubleshooting in addi-
tion to construction: training for all, whether your purpose in learning radio be
for hobby, business or job: Protressively-arranged material, ranging from simple
clrcuits to well-advanced topics in Hi-Fi and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Service.

THE "'EDU-KIT'" IS COMPLETE

You will receive all parts and instructions necessary to build several ditferent radio
and efectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, varlable, electrolytic. mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis. Instruction Man-
uals, hookup wire, solder, selenlum rectifiers, volume controls. switches. knobs, ete.

In addition. you receive Printed Circuit materlals, including Printed Circuit chas.
S8, sPcciai tube socketrs, hardware and instructions. You also receive a useful set
of tools, a professional electric soldering lron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘'Edu-Kit'’ also inciudes Code Instructions and the Pro-
gressive Code Osciltator. in addition to the F.C.C.-type Questions and Answers for
Radio Amateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fidetity Guide and Quiz Book. Everything is yours to keep.

Statatis, of 25 Poplar'PI., Wa!cr‘ury, Conn., writes: *‘) have repaired several
sets for my friends, and made money. The ‘'Edu-Kit’* paid for itself, | was ready
to sPend 5240 for a Course. but | found your ad and sent for your Kit.''

CHOOSE FROM THESE POPULAR "EDU-KIT" MODELS

£10A: 10 Circuits $15.95

£15A: 15 Clrecuits $19.95

#16A: 16 Circuits (includes Printed Circuitry) $22.95

#20A: 20 Circuits (includes Printed Circultry and 4 Advanced Circuits) $26.95
2 25A: 25 Circuits (includes Printed Circuitry and 9 Advanced Circuits) $30.95

| UNCONDITIONAL MONEY-BACK GUARANTEE

I Please RUSH my Progressive Radio ‘‘Edu-Kit’’ to me. BE SURE TO INCLUDE
all the FREE EXTRAS and BONUS RESI5TOR and CONDENSER KITS WORTH $7.00.

! MODEL desired. . LT
B[]l el e duznin: ) poatheia! | [janciobe i ittahes -in| filis

| Osend “€du-kit” c.0.0. 1 will pay postage.

| Osend me FREE additional information describing **Edu-Kits.

| Name.

I Address.

| .
| Progressive “EDU-KITS” Inc. HBE e, NV 176

HIGH-VOLTAGE HINT

An interesting troubleshooting procedure is possible when
you have high-voltage troubles in sets using the 3A3. Quite
often, when trouble develops in the horizontal sweep system,
there will still be some sweep energy, but not enough to light
the filament of the 3A3. By substituting a 1B3 you can fre-
quently get light on the screen. This will help you identify
the circuit fault. For instance, when a yoke shorts, there
may be no light on the screen but, by substituting the 1B3
for the 3A3, the familiar keystone raster can be seen and
the trouble diagnosed.—Wayne lL.emons

ZENITH 23H22

Complaints of horizontal wiggle and loss of horizontal
sync have been caused by a leaky .001-xf capacitor connected
between the blue lead of the horizontal output transformer
and two 56,000-ohm resistors that go to pin 1 of the Phone-
vision socket. Also check the 0.1-xf and .047-uf capacitors off
the damper cathode for leakage or arcing. Replace with
600-volt units if bad.

© O\ pHONEVISION

© 09 9socKET
(] [+)

HORIZ
OUTPUT
TRANS
-
TQHY @ TO HV RECT FIL
H LI
RECT
TO BLUE |  TOHORIZ YOKE

Piecrust oscillations giving a watery picture after the
set has warmed up can be cured by lowering the setting of
the horizontal grid drive and adjusting the horizontal lin-
earity coil. For stubborn cases, insert a 47-ohm 1-watt
resistor in the plate and cathode leads of the 6W4.

Poor width and low voltage or no raster at all can be
caused by a decrease in value or an open in the 10,000-ohm
2-watt carbon resistor connected from B-plus to the hori-
zontal output transformer primary and horizontal linearity
coil. Replace this resistor with a 4-watt unit.—George P.
Oberto

CRT CHECKER

Obtain a 90-550-volt neon test lamp. Solder two 12-inch
lengths of No. 2, rubber-covered wire to the neon-lamp wires.
Tape the soldered connections carefully. Bare the free ends
of No. 2 wire and solder heavy-duty alligator clips to one
of them. On the other one, build up solder on it and file into
a test-probe point. Now wrap many layers of electrician’s
rubber tape above the clip and fashioned point. This pro-
tects you against shock and it also acts as a convenient hand
grip.

RADIO-ELECTRONICS
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To use this neon lamp to test for brightness and contrast
on a picture tube, proceed as follows: Clip one end lead
to the TV chassis. Turn the set on and touch the other probe
to the control grid of the picture tube (generally pin 2 of the
12-pin socket). Now, turn the brightness control. If every-
thing is normal, the neon-light brightness should vary with
the setting of the brightness control. To test the contrast
control, do the same, only this time touch the probe to pin 11
of the picture tube, the cathode. For another test connect the
lamp between pins 2 and 11. Turn the set on, rotate both
contrast and brightness controls. Either control should vary
the neon-lamp brightness. If this is so, everything is OK in
the contrast and brightness circuits.—A. von Zook

MOTOROLA TS53

The complaint was too frequent replacement of the 1B3.
The tube would have an open filament each time it went bad.
I found that the filament winding of the flyback transformer
had two turns around the core. I had believed that once
around the core was standard practice. Since the 1B3 fila-
ment seemed to burn rather brightly, I removed one turn
and eliminated the existing 3.3-ohm resistor. Now the fila-
ment glowed normally. The lighter load on the flyback in-
creased horizontal sweep and high-voltage too.—Charles
Andrews

LAB SCOPE ACTS UP

We were called to troubleshoot a $3,000 lab scope—its
horizontal sweep refused to work. The operator had already
replaced tubes to no avail. This scope was a trigger-sweep
instrument with a calibrated sweep circuit. The spot rested
contentedly at the left-hand edge of the screen and refused
to move horizontally, although there was plenty of vertical
deflection when signal was applied to the scope.

The first question that came to mind was whether the
electronic trigger was working or a defect in the preamp
was keeping the trigger circuit from working. So we took a
conventional service scope with low-capacitance probe and
checked the output of the trigger circuit. Each time the
operator applied an input signal, the trigger circuit kicked.
Evidently, the trouble was between the trigger and the CRT.
So we proceeded to trace the trigger signal down to the
sweep circuit (sawtooth maker).

Following the signal down a harness and into a printed-
wiring board, we lost the signal upon entering the board.
The sawtooth maker was dead. When we checked the con-
nection of the harness conductor to the printed board, the
trouhle was apparent. The insulation had been carelessly
removed from the conductor and the lead had been cut
almost in two. It took only normal vibration and jarring
of the instrument to open the connection.

We cleaned the terminal, skinned the end of the conduc-
tor properly and soldered it in place. Now we were back in
business and the beam swept horizontally as it was sup-
posed to.

This was an interesting job, because this is the last kind
of trouble that you expect to find in very expensive test
equipment.—Robert G. Middleton END
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1600 pages

1T’s NEw. Covers all the latest products: e miniature
and sub-miniature components ¢ printed circuit com-
ponents ¢ silicon rectifiers o new transistor types e
citizens band, SSB and new mobile ham gear ¢ micro-
wave and telemetering components and equipment
stereo equipment . . .every new electronic product for
servicing, experimenting, design, industrial and mili-
tary applications,

IT'S THE WORLD'S BIGGEST ELECTRONIC CATALOG.
1600 pages—more than 175,000 items—with specifica-
tions, illustrations and prices. Contains hundreds of
items not found in smaller catalogs.

IT'S THE EASIEST TO USE. Quickest way to get cur-
rent catalog data on the products of more than 330
manufacturers. Systematically organized in 32 product
sections for rapid reference.

1T'S INDISPENSABLE TO SERVICE MEN, ENGINEERS,
HOBBYISTS. If you're a service technician, The MASTER
means more profitable operation because it covers all
items necessary for radio, TV, audio and industrial
servicing. If you're an engineer or buyer, you'll save
design and purchasing time. If you're.a ham, hobbyist
or experimenter, you'll get the right product to do the
job best, because you’re shopping in the electronic
supermarket.

AND IT'S NOW AVAILABLE AT
YOUR LOCAL DISTRIBUTOR

1961 MASTER

$ 3 Q5 at parts distribasors

$4.95 in Canada

FREE frogq your distributor: New Foreign Tube Inter-
changeability Guide, or write direct, enclosing 25c.

RADIO-ELECTRONIC MASTER — G0 MADISON AVE., HEMPSTEAD, N, Y.
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"My Photofact Library
is the most important

t°°| in my daily servicing.
With my Photofacts | am able to
complete a job in just half the
time it would take without them
...Membership in the PEET pro-
gram is the best thing that could
happen to any Electronic Tech-
nician. | believe | speak from
experience as this is my 19th
year of full-time servicing.”

—A. Kish, Jr.

Al's Radio & Television

Carteret, N. J.

o
W

9

Service Technicians! YOU EARN MORE...

YOU RATE with the public when you own
the PHOTOFACT service data library!

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
because no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What’s more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

NOW IS THE TIME TO JOIN

THE POWERFUL NEW PROGRAM
FOR QUALIFIED TECHNICIANS

If you now own a PHOTO-
FACT Library or plan to own
one, you can apply for mem-
bership in “PEET." It's the
first industry program really
designed to build powerful
public acceptance for the
Service Technician who qual-
ifies. Builds enviable prestige

Benefits cost you absolutely
nothing if you qualify. Ask Att
n:

My distributor is

Shop Name

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
thecomplete PHOTOFACT Library,
who can meet and solve any re-
pair problem—faster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS as they are released
monthly. (They're eligible for the
benefits of membership in PEET,
too—see below!)
ONLY $10 DOWN puts the com-
plete PHOTOFACT Library in your
shop—and you have up to 30 months
to pay. See your Sams Distributor
today, or write to
-3 Howard W. Sams

&

HOWARD W.SAMS & CO., INC.

1726 E. 38th St., Indianapolis 6, Ind.

O Send me full details on the new "PEET" Program.

O Send full information on the Easy-Buy Plan and Free
File Cabinet deal.

[J I'm interested in a Standing Order Subscription.

your Sams Distributor for the

PEET" details, or mail cou-

pon today.

|
|
|
|
|
|
|
[J I'm a Service Technician [J full-time; [J part-time :
|
i
|
|
|
{
|
|

|
|
|
|
|
|
|
|
|
|
and businessforits members. |
|
|
|
|
|
1
L
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TV SERVICE LICENSE IN D.C.?

~ The District of Columbia Business
Licensing Committee is pushing a move
to introduce legislation in the next
session of Congress to require licensing
of local TV shops. This would affect
only shops in the District of Columbia
and is not intended as a nation-wide
licensing law.

Tests run by the committee from
time to time have indicated that some
TV shops have made unreasonable
charges for repairs.

FRAUD IN CALIFORNIA

Los Angeles, Calif.—Two local TV
technicians, Herman and Oscar Singer,
were arrested on charges of petty theft.
They were called to repair sets placed
in the homes of policemen. Each set
had either one bad tube or one bad
capacitor with an anticipated repair
cost of about $2 plus labor.

Three sets were repaired. The bills
ran $41.46, $41.76 and $42. Police also
reported that five new tubes in one of
the sets had been replaced with used
ones. Another unfortunate black eye
for the honest service technician.

The California State Electronics
Association supports the fight against
fraud. The association’s president,
Robert Whitnmore has stated, according
to Home Furnishings Daily, “Public
exposure of the sundowners provides
strong support for our campaign for
state licensing of TV technicians.

“Actually, the sundowners represent
only a small fraction of our industry,
but account for more than $60,000,000
of the $168,000,000 total volume of TV
service in this state. However, this
small group has continually blackened
the public image of TV technicians,
causing serious problems for conven-
tional operators.”

WARNA-GRAM

Alameda County, Calif.—This tech-
nique is used by the Alameda County
TV & Radio Association to give its
members immediate notice of crooked
operators preying on their business:

This setup informs members at once
of bad or fraudulent checks, stopped
checks for service payment, fake or
questionable  “charity” solicitations,
thefts and burglaries, questionable or
worthless advertising promotions, just
plain gyps of any kind.

The plan is simple. A member, say,
has a check for service “stopped.” He
immediately phones ACTRA executive
secretary Phil Fisher, detailing the
situation. Five key members are imme-

RADIO-ELECTRONICS
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diately called. Each of these phones the
two members on his list; each of the
latter passes the word to two more,
and so on.

It has been checked out, and the
entire membership can be covered in
half an hour.

If any dealer doesn’t answer the
call, the dealer responsible is urged to
call again later in the afternoon or
earlier the next morning, or at noon
when most one-man shop owners are in.
If a break in the chain shows up, Phil
is phoned at once. He bypasses the
break, calling lower in the chain to
keep the warning moving.

ESFETA-PROPOSED
LICENSE BILL

At a recent meeting of the Empire
State Federation of Electronic Tech-
nician Associations, the proposed New
York State license bill was reviewed
with legal counsel.

Important extracts from the pro-
posed bill are:

Any TV technician now engaged in
television repair work will be eligible

for a license under the “Grandfather
Clause” (necessary on all new license
legislation).

Tube changers, those who know

nothing about circuit repairs, will not
be eligible for a license.

No part-timer will he denied a
license, provided he is qualified. (This
will help good part-timers to become
good full-timers.)

The license board will be composed
of seven members: four licensed tech-
nicians (from different geographical
areas of the state); one service man-

ager for a manufacturer of TV re-
ceivers; one electronics teacher ap-
pointed by the State Board of

Education; and one individual who shall
have had no previous and no present
interest in the television service indus-
try, to be representative of the con-
sumer.

The license board will protect the
public from unscrupulous service shops
and will protect the TV technician from
unscrupulous customers.

In addition, once the license bill is
in eflfect, courses of instruction will be
set up which will allow licensed tech-
nicians to take voluntary courses to
keep them up to date with technical
advances in the field. It will also allow
apprentices to get first-class schooling
instead of the present “90-day wonder”
courses.

ASSOCIATION PROTECTS
SET OWNER

Fort Worth, Tex.—The local branch
of the Texas Service Association gives
its members a solid backing and pro-
tects its members’ customers at the
same time.

If a customer has a complaint, he
sends it to association headquarters.
It is then referred to a committee to
investigate immediately. If the ecom-
plaint s justified, it is settled to the
customer’s satisfaction and the service
shop that did the original work is
billed for the cost. If the bill is refused,
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the firm is dropped from the associa-
tion, and the Texas Electronics Asso-
ciation of Fort Worth assumes the cost.

During the 3 years the plan has been
in operation, only one member has been
dropped.

PHILCO LABOR WARRANTY

The new line of Philco TV receivers
will carry a 90-day warranty that
covers labor as well as parts. The cus-
tomer must bring the set to the shop.

Servicing will be handled by some
30,000 independent Philco service tech-
nicians, dealers with qualified service
shops and technicians who repair sets
for non-servicing retailers, according to
Henry T. Paiste, Philco consumer rela-
tions and service director.

There is a certain cost to the cus-
tomer, although it is included in the
price of the TV set. The new sets cost
between $1.75 and $4 more than before.

ARTS OFFICERS FOR ’61

St. Joseph Valley, Ind.—The Asso-
ciation of Radio & Television Service
of St. Joseph Vaulley elected the follow-
ing officers for 1961:

President: Cas Molenda, Avenue
Radio Shop. First vice president: Ed
Barant, Marquette TV-Radio. Second
vice president: Harold Rhodes, The
Electriec Co. Secretary: Jack Cook,
Electronic Service Co. Treasurer: Dick
Tepe, Tepe Television Service. Sergeant
at Arms: Dan Walker, Walker’s TV &
Radio Service. Chairman of the board:
Buss Bills of Bills’ TV Service.

CABLE SYSTEM DEFEATED

Lompoe, Calif —A vote of the people
of Lompoc defeated an attempt hy
Cablevision to get a franchise for their
cable TV system in that area, reports
the CSEA Countdown. The decision was
3 to 2 against the franchise. Count-
down says that “as a service group we
are not against cables, if an area can-
not be served by free TV; but where
a promotion to capture an audience

with only promises is offered then we |

must, for the preservation of independ-
ent service, fight with all the facilities
we have at our disposal.”

TESA SPRINGFIELD MEETS

Springfield, Ohio—At a recent meet-
ing held at the local Credit Bureau,
Mr. James Merndl spoke on effective
credit management. Methods of gather-
ing and filing credit information were
described. A question-and-answer pe-
riod followed. END

il l I

HAM “AUCTION-FEST”

Broward Amateur Radio Club is
holding its fifth annual Auction-fest
March 11, 1961 in Fort Lauderdale,
Fla., at the Armory, SW 4th Ave. and
24th St. Doors open 8 am; auctioning
from 10 am to 5 pm, with a lunch break
at noon. Attendance has placed this
event as tops in Florida ham radio
auctions.
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imporTaNT NEW
SAMS BOOKS &

Second-Class Radiotelephone

License Handbook
by Edward M. Noll

You must have a second-class
radiotelephone license to re-
pair (and in some cases to
operate) various communica-
tions equipment, including
two-way mobile radio. Here’s
all the information you need
to pass the 2nd class exam,
- and to successfully maintain
| and operate 2-way and other
. communications units on the job. 6 chapters
. contain questions and answers based on the
. FCC exam. 6 more chapters of text give you
| the thorough background and full knowledge
g of communications theory and practices you
| will need. Gives vital data on fundamental sys-
4 tems, rules and regulations, operating prac-
‘s tices and procedures, communications test
equipment, transmitter tuning and adjust-
| ment, etc. Elements I, II, and III of the 2nd
. class exam are explored in detail. Extensive
. Appendix provides much useful refer- $
. ence data. 240 pages; 514" x 814”. Only 395

g HELPS YOU SOLVE THE “TOUGH DOGS™!

!
‘
‘ Radio and TV Trouble Clues

s

A collection of unusual
“tough dog”’ troubles, based
on actual field experiences
with specific radio and TV
receivers. Compiled by the
Sams engineering staff from
material featured in the
*Quicker Servicing”’ column
of PF REPORTER magazine,
the book shows you in
detail how to avoid time-
consuming errors. Three sec-
tions cover troubles in TV
and radio receivers, plus
“oddball” problems; illustrated with dozens of
photographs and schematics of the set or cir-
cuits being analyzed. Here’s a gu:de that will
help you get those ‘‘tough dogs’ off your
bench faster and easier. 96 pages; 5% $150
X SR Onlyaen . w: ows 1
B—

Tube Substitution Handbook

NEW VOL. 2. Revised to include over
4,450 direct substitutions. Lists 1,644
receiving tubes with over 2,500 sub- | L oy
stitutions; shows 186 Industrial and -*%;&:_-4—
494 European substitutes for Amer- |

ican receiving tubes; 453 American

receiving tube substitutes for Euro- m
pean types, with 725 direct substitu- §
tions. 17%, more substitutions than Fiki g
in previous volume! Handy $7150

54" x 834" size. Only. ... ... 1

1960 1961 TV Circuit Handbook

Shows you what’s new in TV cir-
cuits for 1960-61. Describes cir-
cuits of all major manufacturers,
from remote tuner controls to pic-
ture tubes, including color TV. The
best "brieﬁng” you can get on the
new, unfamiliar TV circuits. $995
136 pages; 8%”x11”. Only. . 3

HOWARD W. SAMS & CO., INC.

8 Order from your Sams Distributor today, or
B il to Howard W, Sams & Co., Inc.,, Dept. C-21
8 1720 E. 38th St., Indianapalis 6, Ind.
B Send me the following books:
B [0 Second-Class Radiotel. License Hdbk. {QAN-1}
B O Radio and TV Trouble Clues (RTQ-1)

[J Tube Substitution Handbook. Vol. 2 (TUB-2)

0O 1960-1961 TV Circvit Handbook {CHM-1)
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A CREI college-level extension program in advanced
electronic engineering technology that offers you. ..

high professional

status and
better income

DYNAMIC EXPANSION OF ELECTRONICS
INDUSTRY CREATES OUTSTANDING JOB
OPPORTUNITIES. No other major field of engi-

neering has enjoyed a more rapid growth or promises a
more brilliant future than electronics. New develop-
ments in space exploration, guided missiles, automation,
computers, and many other fields create new jobs daily,
Jobs which have to be filled by men with a modern
advanced education in electronics. The shortage of
competent electronic personnel will grow more acute
over the next decade, and salaries and professional
stature of technical men are expected to reach new highs.

‘The fact that new positions must be filled by men with
an up-to-date education is evidenced by the experience
of the CREI Placement Bureau, where the demand for
graduates and advanced students has far exceeded the
supply for several years. It is of interest to note that

102

many leading companies regularly visit CREI strictly
for the purpose of recruiting CREI graduates and
students.

Many CREI students have learned that they do not
have to complete the program to realize considerable
increases in their status and income. Their own em-
ployers realize that if you are ambitious enough to
pursue this college-level program, you are a better
candidate for rapid promotion. Professional people in
supervisory positions recognize the value of CREI
education.

HOME STUDY IS CONVENIENT AND

TIME SAVING. You will find more than 20,500
CREI students working in most every phase of elec-
tronics in all 50 states and in most foreign countries of
the free world. Just like them, you can pursue the CREI

RADIO-ELECTRONICS
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Free 44-page book about
Electronics and GREI pro-
~gram of study. .. gives you
facts on advancing your
career status—improving

INSLRANCE

]
your income o Tk neve wons
H WA

This is a Postage-Free POST CARD ... Fill out . ..
detach . . . and mail today for YOUR FREE COPY’
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Learn how
the CREI
program of
home study
can advance
your career
and income

Please provide all requested
data to help us evaluate
your qualifications
and your needs

S8END THIS POSTAGE-PAID CARD
FOR FREE 44-PAGE BOOK

THE CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technicol Institute Curricula ® Founded 1927
Dept. 3224 Sixteenth $2., N. W., Washington 10, D, €.

Pleose send me your FREE BOOK “Insurance for Your Future
in the New World of Electronics” . . . describing oppor.
tunities and the CREl extension programs In Advanced
Electronic Engineering Technology.

CHECK  [] Servo and Computer Engineering Technology
FIELD OF [] Electronic Engineering Technology
GREATEST [] Communications Engineering Technology
INTEREST [ Aero and Novigotional Engineering Technology
O Automation and Industrial Electronics Eng. Tech.
NEW [ Nuclear Engineering Technology

Name Age
Street
City Zone State

Check: [JHome Study [J Residence Program [J Gi Bill

TO OBTAIN FAST, IMMEDIATE SERVICE AND TO AVOID
DELAY, T IS NECESSARY THAT THE FOLLOWING IN-
FORMATION BE FILLED IN:

EMPLOYED BY
TYPE OF PRESENT WORK
EDUCATION: YEARS HIGH SCHOOL OTHER
ELECTRONICS EXPERIENCE

www americanradiohistorv.com
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CREl's Extension Division now TO THE SERIOUS-MINDED MAN, CREI
OFFERS THESE IMPORTANT BENEFITS:

. . . %k You gain a solid college-level education in elec-
in electronics comparable in tronics; you keep abreast of continuous new

technological content to advanced developments and sophistications in the field of
electronics.

offers you a college-level program

residence courses. sk You can gain higher status and enjoy the in-

] creased respect of your associates.
CREI offers college-level opportunity to the man

who wisely realizes that the recognition and rewards
in electronics are now going to other men—espe-
cially the man with modern advanced education.

%k You facilitate more rapid professional advance-
ment and corresponding increases in pay.

%k You gain the personal satisfaction that comes
from working and communicating intelligently

Within two to four vears, depending on the courses with technical colleagues and superiors.

you select and amount of stick-to-itiveness brought T dited is desi d
to bear, you can complete the CREI program in he accredited program is designe

advanced electronic engineering technology. The to meet your present and future
program was developed hand-in-hand with leading employment requirements and to

private companies and government agencies con- . f . | stat
tributing to the Nation’s efforts in electronics, com- Increase your proiessional status

munications, missiles and space exploration. and earning power.

OFFICIALS OF PRIVATE COMFANIES PROFESSIONAL STANDING

AND GOVERNMENT AGENCIES APPROVE CREI was founded in 1927 and is one of the oldest
CREI FOR THEIR OWN PERSONNEL technical institutes in America. We co-founded the

National Council of Technical Schools, and we were
. . ong the first three technical institutes whose cur-
The quality and advanced standing of the CREI educa- S . . y e

. s . : o ricula were accredited by the Engineers’ Council for
tional program is readily seen in the appreciation expressed Professional Development. The U. S. Office of Educa-

for it by both industry and government. At present there . . Yo . . . Pt}
are 5.240 U. S. Navy electronics personnel enrolled in CREI tion lists CREI as *‘an institution of higher education.

extension programs. More than fifty leading electronics QUALIFICATIONS FOR CREI
organizations in this country and in foreign nations actually

pay all or part of the tuition for employees taking CREI You qualify for CREI study if you have a high school
courses. The list below comprises a few of these organizations: diploma or equivalent, and if you have had basic

electronic training and practical experience in some
phase of electronics. Tuition is reasonable and may be
paid monthly, if you wish. Veterans qualify for this

National Broadcasting Company -« Jerrold Electronics Cor-
poration . Pan American Airways - Radio Corporation of

America - Canadian Aviation and Electronics » I‘ederal I Bill

Electric Corporation « The Martin Company -« Voice of program under the G et

America - Canadian Broadcasting Corporation . North- CREI RESIDENCE SCHOOL

west Telephone Company : Commercial Cable, Incor-

porated - Canadair Limited + Columbia Broadcasting CREI conducts a residence school in Washington, D.C.
System « All America Cable and Radio . Canadian for those who can attend classes. Day and evening
Marconi - Mackay Radio - United Air Lines - Gates classes start at regular intervals. Graduates earn AAS
Radio Company + Mohawk Airlines « Florida Power and Degree in 27 months of study. Electronics experience or
Light Company -« British Air Force, Army, Navy training is not required for admission.

program while you continue your regular full-time job. SEND FOR THIS FREE 48-PAGE BOOK
You study at home during hours chosen by you, and TODAY. . . USE POSTAGE-PAID CARD

you are not rushed. Also, you do not have to waste

valuable time traveling to and fro but can concentrate ATTACHED. write for the detailed and

on vour studying at the hours most convenient to you. informative book *‘Insurance for Your Future

in the New World of Electronics.”” It is yours

; for the asking without cost or obligation. The

The courses are prepared in easy-to-understand format, book gives details about curricula and CRE!

is 1 a ; and answers se\{eral searching questmn.s

and your pro_gress - gUId.ed all long the “.ay by the about the future in electronics. The book is

CREI staff of experienced instructors. These instructors of vital interest to every man employed in
always stand ready to give you personal assistance and electronics.

help whenever you may need it.

ECPD Accredited Technical Institute Curricula » Founded in 1927

The Capitol Radio Engineering Institute

3224 16th Street, N.W., Washington 10, D.C., Dept. 1403-H
MARCH, 196t 105

WwWw.americanradiohistorv.com


www.americanradiohistory.com

The ‘
Beautiful

Sehicber

CONSOLETTE

-—onfy smafll
organ with
two full
61-note key-
boards and
22 stops.
Requires only
2/x372+ floor
space! Com-
mercial value
approximate- {
Iy $1600 1
or more.

BUILD THIS SUPERR

FROM SIMPLE KITS
and save over50%

Give Your Family A Lifetime
of Musical Joy With A Magnificent
Schober Electronic Organ!

Now you can build the brilliant, full-
range Schober CONSOLETTE or the
larger CONCERT MODEL with simple
hand tools! No skills are needed; no wood-
working necessary. Just assemble clearly
marked electronic parts guided by steg-
by-step instructions. You build from Kkits, |
as fast or as slowly as you please . .. at
home, in your spare time — with a small
table serving as your entire work shop.

Pay As You Build!

Start building your organ at once, invest-
ing just $18.94! The superb instrument
you assemble is as fine, and technically
perfect, as a commercial organ . yet
you save over 50% on quality electronic
parts, high-priced labor, usual store
mark-up!

Free Booklet

Send for 16-page booklet in full color
describing Schober organs you may build
for home, church or school — plus articles
on how easy it is to build
your own organ and how

pleasant it is to learn to THE GREAT
play. Also available is CONCERT
10" LP demonstration MODEL
record (price $2.00 — re- meets
fundable on first order). specifications of
Send for literature. No American
obligation and no sales- Guild of

man will call. Organists | |
Mail This Coupon For FREE Schober Literature
And Hi-Fi Demonstration Record TODAY!
e e — e —— — —
The Schober Organ Corp.. Dept. RE-10
43 West 61st St., New York 23, N.Y. |
I'lease send me the 107 hi-fi Schoherl
and other literature on the Scohher organs,
] I’tease send me the 107 hi-fi Schoher I
demanstration record. [ enclose §2.00 (re
fundale on receipt of wmy first Kit order),

Zone.. .State...
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| 4-set courler, 300-ohm
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PRODUCTS

ELECTRONIC TV RECEIVING ANTENNA, Poro-
ertron. Booster at antenna amplifies TV signals
up to 9 times normal signal voltage. All-channel

Yagi. 14-, 21- and 30-element models suitahle for
color and black-and-white. Power transformer
piugged into house outlet supplies 24 volts to
booster via lead-in.—Winegard Co.. 3000 Scotten
Ivd., Burlington, JTowa.

TRAVELING-WAVE ANTENNAS, Super 10 T-W
10-element antenna combines 6 hairpin-driven

SRR R
with 4 parasitic low-band and co-linear
high-band elements. Super -1, 4 driven and
4 parasitic elements.—Channel Masier Corp., El-
lenville, N. Y.
TV/FM SYSTEM KIT, model IIK-1, feeds up
to 4 TV or FM sets from single indoor antenna.
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ribbon line and installa-
tion hardware.—Rlonder-Tongue Labs, 9-25 Alling
St., Newark 2, N. J.

OSCILLOSCOPE KIT, Dual Trace. Simultaneous
observation of 2 signals. Flat 10 cycles to 5 me,

| useful to 9 me. Push-pull vertical and horizontal

wWwWwW americanradiohistorvy com

amplitiers. Cathode-follower inputs. 5-inch screen.
13% x 83 x 18Y%.—Radio Shack Corp., 730 Com-
monwealth Ave., Boston 17, Mass.

VACUUM-TUBE VOLTMETER KIT, KT-174. 200-
ma nieter movement with balanced-bridge push-
pull circuitry. 2-color scale incorporates direct
decibel scale plus zero-center scale. Rear scope

terminals for simultaneous waveform observation
Dc

and ac measurement. and ac veolts 1.5 to

1,500 full scale in 7 ranges each; resistance 1,000
ohms to 1,000 megohms full scale. Special low ac
ranges (0-50, -150, -500 mv rms, 0-140, —420,
-1,400 mv peak to peak) for audio and hi-fi appli-
cations. Printed circuit. 8% x 6 x 5 in.—Lafayectte
Radie Corp., 165-08 Liberty Ave., Jamaica 33,
N. Y.

TRANSISTOR TESTER, Model 700. Checks exist-
ing, (and future) transistors without need for
data chart reference. Also diodes flor forward-

S
5
:e_ J
®
)

reverse ratio. Hammertone-finish steel case.

Handle folds back to rest instrument in tilted
position. Instruction manual—Mercury Electronics
Corp., 77 Searing Ave., Mineola, N. Y.

TEST INSTRUMENT for color TV installing
and servieing in home and on bench, WR-64A.

e
= (I

“ ®°

P e asl
o

Color combines

bar/dot/crosshatch
functions of both. Rf output cable, cable-carrying
bracket attachment. Instruction booklet. Heavy-
duty meta) case. 18 lb. 18% x 10 x 8 inches—RCA
Elcctron Tube Div., Harrison, N. J.

generator

C} POWER OUTPUT AND MODULATION
METER. Model LS for insertion in transmission

RADIO-ELECTRONICS
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line between antenna and set. Model T'S test set,
with a 50-ohm dummy antenna for testing trans-
mitter with antenna disconnected. Black crackle
case. 2 x 4 x 4 in.—Crown Electric Products Co.,
P.O. Box 171, Orange, N. J. A

TRANSMITTER ~RECEIVER COMBINA-
TION, Pawnee. Complete AM and CW facilities
on 2-meter amateur band, Built-in 3-way power
supply. 117-vac fixed station or 6- or 12-vde
mobile operation, Built-in speaker, ac and dc

power cables, primary fused relay for mobile in-
stallation, mounting bracket and push-to-talk
ceramic-element microphone with coil cord and
mounting clip. & x 12 x 10 in. 34 lb.—Heath Co.,
Benton Harbor, Mich.

CITIZENS-BAND RADIOPHONE, 400. Meets
FCC requirements. Universal power supply oper-
ating from 6 or 12 volts de or 117 vac. Automatic

noise limiter. Adjustable squeleh. 6 erystal-con-
trolled receive and transmit channels. Black
splashproof case.—Rutherford Electronies, 8930
Lindbiade St., Culver City, Calif.

AUTO RADIO SPEAKER, model SPL10FE, for
61 Buick, Cadillaec, Chevrolet (except Corvair},
Studebaker (except Lark),

mobile 2.15-ounce Alnico V magnet. Handles 8
watts power. 4 x 10 in,~Utah Radio Products Co.,
Inc., 1124 E. Franklin St.,, Huntington, Ind.

BATTERY ELIMINATOR, Professional model
2. For transistorized equipment. Supplies clean,

filtered dc fully variable from 0 to 15 volts.—
National Radio Institute, 3939 Wisconsin Ave.,
Washington 16, D. C.

SUBSTITUTION UNIT, Big 20, model PR111.
For all power resistors encountered in radio and
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Here's a great hook for getting
youngsters (of any age) off the

ground toward a career in science.
Gives easy-to-understand step-hby-step
illustrated instructions on how to huild

scores of electric devices—a simple
electric motor, an electrical jitterbug,
coil, the famous Tesla coil, and a variety of electrical
meters. And you can build them with simple tools and
materials you can buy at any 5 and 10 cent store. Includes
the theory of electricity and tips on tools, soldering and
construction techniques. An ideal gift for the youngster

you want to get started in a career.

For

the first time — the

whole fascinating history
of stereo from its earliest
beginnings
century right up to today.
Stereo applications on

in the [last

tape, film, discs and

broadcasting—plus a con-

sideration of stereo tech-

The Story of  Niques in the home, in

Stereo: 1881— business, industry and
John Sunier ..

No. 986—160
pages. $2.95

bles,

Practical TV
Troubleshooting
No, 102—128
pages, $2.35

zine.

OTHER POPULAR GERNSBACK LIBRARY BOOKS

SERVICING

No. 85—How to Get the
Most Out of Your VOM
$2.99

No. 8l—Printed Circuits.
$2.90

No. 78—Rapid Radio Re-
pair. $2.90
No. 76 — Servicing Tran-
sistor Radios. $2.90
No. 72-—0scilloscope
Techniques. $2.90
No. 68 —~TV and Radglg

Tube Troubles. $2.
No. 65 — Servicing g:olor
90

No. GO—Raprd TV Re.
pa $2.90

No. 59—Servu:|nq Record

Chang $2.90
No. S7—The VTVM.

$2.50

No. 55—Sweep and Mark-

er Generators for TV

and Radio— §2.50

No. 54-—Probes. $2.50
No. 52—The Oscilloscope.
$2.25

No. 49—Radio & TV Test
Instruments. SI.
SEMICONDUCTORS
No. 92—Fundamentals of
Semiconductors— $2.95
No. 89— Transistor Proj.
ects. $2.90

No. 63 — Transistor Cir.
cuits. $2.75
No. 6i—Transistor Tech-
nigues. $1.50

Some of the best tech-
nician-writers in the busi-
ness tell you how to han-
dle intermittents, ghosts,
horizontal oscillator trou-

foldover, jitter and

many other common and
uncommon tough ones. A
compilation of the best
on TV servicing from
Radio - Electronics

Maga-

No. 75—Transistors The.

ory & Practice. $2.95
HIGH FIDELITY
NoEQO-Hl-FI dee
No. 86—Installing Hl Fu

Systems. $3.20
No. 80-—Stereo— How it

Works. $2.90
No. 79 — Designing  and
Building Hi-Fi Furm.
ture. '$2.90

No. 73—Aud|o Measure-
ments, $2.

w0
=1

No. 7i—Audio Design
Handbook. $2.9

No. 67— Elements of
Tape Recorder Circuits.

$2.90

No. 66 ~ Basic Audio
Course, $2.75
No., 64=~Understanding
Hi-Fi Circuits. $2.90
No. %8—Maintaining Hi-.
Fi Equipment. $2.90
No. 56—High-Fidelity
Circuit Design. (Cloth
Bound.) $5.9!
No. 48— High Fidelity—
Design.  Construction,
Measurements, $1.50
HOBBIES
No. 74~Model Radio-
Control, $2.65
No. 70 — Electronic Puz-
zles and Games. $1.95
No. 69— Electronic Hob-
byists’ Handbovk. $2.50

o
- - -
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Latch on to the Latest

GERNSBACK LIBRARY

FUN WITH ELECTRICITY

a solenoid, a spark $2.65

SEE YOUR DISTRIBUTOR
or ORDER DIRECT -

Gernsback Library Book

By Tom Kennedy, Jr.

No. 83—128 pages.
Paper bound edition.

Shows you how to install
and remove auto sels, rear

 PRACTICAL.

i {0 seat speakers, trouble-
'd shoot and repair speak-
ra @ ers, tuners, power sup-

plies. Covers FM, hybrids,
all-transistor sets, auto
phonographs. This one will
help you build your busi-
ness, increase your earn-
ings.

Proctical Auto
Radio Service &
Instaltation

By
Jack Greenfield
No. 87—160
pages. $2.95

Considers basic electron
theory, characteristics of
simple and multiple ele-
ment tubes, various tube
types, gas tubes, photo-
electric emission, and in-
dustrial applications. This
book enables the tech-
nician to analyze circuit
troubles intelligently and

Té’:’es S""d correct them quickly and
g Ge;’;‘c‘:éhrist efficiently through an
YNo B‘;——I‘)Z understanding of funda-

pages. $3.45  mentals.

No. 53— Radio-Control
$2.25

No. 45—Radio Tube Fun-
Handbook. $1.00

damentals.
Books paper bound unless
FUNDAMENTALS— otherwise noted,
MISCELLANEOUS
No. 84—Marine Radio for
Pleasure Craft. $2.95
No. 77—Guide to Maobile
Radio. $2.85
No. 62—TV~1It's a Cinch,
$2.90

Books purchased
for professional

use are tax
deductible

No, 47 — Radio & TV
Hints. $1.00

Gernshack Library, Inc. Dept. 31 !
154 West 14th St., New York 11, N. Y. :
Please send me postpaid the books listed below. :
My remittance of $......ocovvvereienns is enclosed. :
]

............................. [}
Please list books by number :

[\ ][ TR —— 1
1

]

Street 1
1

Gty s bersmmte e Wromsntes mivisree sl Z O 1) € s A0 1 LE NpwpAoeiny :
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For that

NEW

IDEA

visit the

IRE SHOW

March 20-23, 1961

New York

Coliseum and Waldorf-Astoria Hotel

Members $1.00, Non-members $3.00

T-25 Low Voltage Wire
3/ STAPLE GUN

/", For Fastening Any
==/ Inside or Outside |
Wire Up to 1/4" in Diameter

Takes 3

Staple e Telephone wire

Sizes: ® Intercom wire

m e Bell wire

Y e Thermostat wire [
® Radiant heating wire
e Hi-Fi, Radio & TV wires

7/16" Tapered striking edge

: gets into close corners!

Available in: Brown, Ivory,

9/16” Beige, Monel, Bronze, Natural

ARROW FASTENER CO., INC. ~=
ONE JUNIUS STREET ¢ BROOKLYN 12, N.Y. -

L/

108

Age limit—over 18

HI-FI COMPONENTS
SLEEP LEARN KITS

Unusual Values

Eresiiog MERITAPE

Low cost, high
Catalog quality recording

DRESSNER, ! tape, in boxes or cans.
1523RE Jericho Tpke, New Hyde Park, N.Y.

oo.l...o!oooooooo...
:"New'|96'|

5 Catalog”

° —~x/

. - L K

. .A

° i

Mt i

® N ® L

° DRLD

L e
°

: e AU K

® % A complete catalog of specialized industrial

® Electronic TUBES and COMPONENTS .

o featuring Barry Electronics savings to Indus-
try, Servicemen and Experimenters.

We have thousands of tube types in stock. First
Qualny at Sensible Prices, Buy with confidence.
Prove these values to yourself! Combplete and mail
® the coupon below for your copy of the *Greensheet.

® We'll also purchase you nipment and unused
tubes. Send details: BARRY ELECTRONICS CORP.
5|2 Broadway, New York 12, N.Y. Oept. RE-3.

'lease send me a copy of the new 1961 *Greenshect
® and add my name to your mailing list.

* (RE-3)
& Name. S — Title
® Company...... e L e
e
Addrcss. e T e S — A et S 12
® City State ®

WWW americanradiohistorv.com

| coated. Standard

TV work. Each power resistor can be substituted
in circuits that dissipate up to 20 watts—Service
Instruments Co., Addison, IIl

DIPPED SILVERED MICA CAPACITORS, Royal
Blue. Phenolic-coated. Capacitance range from
1 puf to .04 uf. Delay line, computer, missile,
high-grade equipment and commercial/industrial
general-purpose applications. Multi- and single-
voltage ratings 500, 300, 100
vde; capacitance tolerances *109%, 5%, 2%, 1%

55‘0

and 12 %.—Cornell-Dubiifer Electronics Div., Fed
eral anﬁc Electric Co., 55 Cromwell St., Provi-

| dence, R. I.

VIBRATOR, type 1619. Molded polyethylene
case. 1.2 ounces. 3-, 6-, 12-, 24-, or 32-volt ratings.

116 *7-cycle frequency. Developed for photoflash
applications. Maximum Jload 3 amperes.—Mallor:
Eleciromagnetic Co., Div. of P. R. Mallory & Co.
Inc., 3029 E. Washington St., (ndianapolis 6, Ind.

AUDIO INPUT TRANSFORMERS. Primary im-
pedance 600/500 ohms ct. A-5778, line-to-grid
transformer with turns ratio of 1:20 and sec-
ondary impedance 240,000 ohms, A-4779, line-to-

cogl S8
single or push-pull grid applications with turns
ratio of 1:10 and secondary impedance 60,000
ohms ct. A-4780, line to push-pull applications
with turns ratio of 1:20 and secondary impedance
240,000 ohms ct.—Chicago Standard Transformer
Corp., 3501 W. Addison St., Chicago 18, Il

PACKAGED ELECTRONIC CIRCUITS. Compen-
trol network, PC-505,; audio, PC-406, intezrators,

ot 4 ¥ =)
S |

phase detector, P’C-409.-

PC-407 and PC-408:
900 E. Keefe

Ceniralab, Div. of Globe-Union,
Ave., Milwaukee 1, Wis.
ULTRA-MINIATURE PHONE PLUG. Micro,
Plug. 1/26th standard phone-piug size, for use
with miniaturized jacks in transistor radios,
miniature electronic equipment, computing de-

RADIO-ELECTRONICS
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i

inLEUIREERIONE next month...

GOVER STORY:
ALL AUTOMATIC ELECTRONIC LAWN MOWER—Look—nc

hands! A homeowner's dream come true. Goes one step
beyond the remote-controlled unit. Built by an ingenious
experimenter who hates to mow the lawn.

TUNNEL-DIODE GRID DIP METER—7he tunnel diode makes

the grid dip meter easier to build and use. This versatile
meter will alsoinject a signal for test purposes.

MINI-PACK AMPLIFIER YOU CAN MAKE—Here's a three-

transistor audio amplifier no bigger than a peanut! A naturat
for hearing aids, miniature radios and portable instruments.

NEW TRANSISTOR TV TUNERS—At least three companies
are making them. This article tells you what they are and
what they can do. Outlines some of the problems they may
present.

APRIL ISSUE ON SALE MARCH 16

50¢ at newsstands and parts distributors

Subscription rates 3 years $12 2 years $9 1 year §5

154 West 14th Street, New York 11, N, Y,

MARCH, 1961 109
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ATLAS “Job Rated” P. A. SPEAKERS

There isan Atlas Speaker Id=ally Suited for EveryJob

All Atlas P. A. speakers are highly efficient, especially in the voice frequency
range, providing the extra “punch’’ need=d to override high level background

noise. Most are 100% weatherproof; aluminum and diecast parts are treated

with corrosion inhibitors, then finished
CJ Cobra-Jector horns are constructed

in ‘“‘stone hard’ baked enamel. The
cf nonresonant, indestructible fiber-

glas, and HU and TP speaker horns of alt minum, finished in gun-metal grey.
The HU and TP speakers are particuta-ly designed for efficient talkback

operations. The peaked characteristics w thin the voice frequencies increase

the sensitivity of these speakers as picku? devices. |
All HU and CJ speakers are equipped with versatile ""Versalock” . . . This |
rugged, reliable mounting bracket, completely adjustable both horizontally

and vertically, provides positive locking
The DU-12 and DC-5, Atlas’ renowned

monize with any decor, modern or tradit onal.

in any position.
CeCor projectors, are styled to har-
Send for free catalog to Dept. RE-3 |

HU-12N 'HU-15NTHU-24N]  CJ-14N

T€)-30N| C)-44 | TP-15N|TP-24N] DU-12 | DC-5

PDWER* 75w | 25w | 25w | 75w

25w | 60w | 25w | 25w | 75w | 6w
& WMol

{ J
IMPEDANCE** l 8 ohm

8 ohm |16 ohms | 8 ohm | 8 ohm | 8 ohm | 8 ohm

8 ohm | 8 ohm | 8 ohm |
400-

FREQUENCY 350- | 250- | 200- |
C.P.S. 10,000

’ 250- J 150- 250- | 120-

[ 200- | 400-
-0,000 | 9000 I10,000[10,000 10,000 | 7000

10,000 /10,000 | 10,000 |
8in.

LENGTH OVERALL| 74 in. [8% in.| 12 in.

1% in. 23" x 13”|16%% in] 23 in. | 14 In.

BELL DIAMETER | 71/ in. [934 in.

11Va in.[9%" x 5%"[}4” X 6”| 19.in. |9% in.

11%in{ 7in. | 7.in.

NET PRICE $16.20 [$20.10 $22.35 | $18.00

324.60 | $43.50 [$31.20$34.50 | $19.80
- I

*Input range limited to

SAVE 20% BUY
DIRECT

OFFICIAL COMMUNICATIONS
CONVERTER

For state,
local police
and fire
networks
between
30 and 50
MC AM/FM

* Uses 12V hybrid tubes — requires no B~
supply

* Has built-in squelch

* Stable drift free operation regardless of
input operation

¢ Easy installation—plugs into cigarette lighter

$M95 Buy direct for only s4796

plus $3.75 xtat

TRANSCON DIYISION
€Z)NORTHEAST TELECOMMUNICATIONS INC.. |
Danbury, Conn. |

CATALOG ON REQUEST

Available from franchised distributors at slightly |
higher cost. |

110

frequencies above horn cutoff **All models available in 45 ohms at slightly higher prices

$13.2 l

ATLAS

SOUND CORP. |
1449 39th Street
Brooklyn 18, N. Y.

In Canada:
Atlas Radio Corp., Ltd., |
Toronto, Ontario

BUILD

YOUR

OWN
THEREMIN! |

Now you can enjoy the
ethereal, mysterious, fas-
cinating sound of the
THEREMIN. You play this most mod-
ern of musical instruments without
touching it—simply by moving your
hands about it. The THEREMIN has no
keys, buttons or strings.

For the first time, a transistorized
THEREMIN is available in kit form.
This easy-to-build musical instrument
is featured in the January, 1961, issue of
Electronics World magazine. For a free
reprint of this
article and

- complete infor-
(4] 14 A4 A i i
)’ e mation on this
l” /L . exciting new
s kit, mail this

coupon today.
---------------

R. A. MOOG CO.

Department C, P.O. Box 263
Ithaca, New York

Please send me complete information on

the build-it-yourself THEREMIN.
Name
Address.
City.

Zone State_

Please Print

14 in, ’

Www.americanradiohistorv.com

vices, tape recorders—Switcheraft Ine,, 5555 N.
Eiston Ave., Chicago 30, I11.

TOOL, Piggy-Bacl. Plastic handle with %-inch
hexagon socket. Reversible blade with one end

3/16-inch regular blade and other end No. 1
Phillips bit. Midget instrument tvpe screwdriver
fits into '4i-inch hexagon socket.—Vaco Prod-
ucts €o., 317 E. Ontario St., Chicago 11, Il
CONNECTOR, Kwik-Klip. For antenna lead re-
placement. One-hand, clip-on operation eliminates

need to remove rusted or corroded nuts and bolts.
—CBS Electronics. Div. of Columbia Broadcasting
System Inc., Danvers, Mass.

STEREO HI-FI AMPLIFIER KIT. 2 fully inte-
grated preamps. Rated power output of 16 watts

per channel. Total ITHFM music power rating
39 watts. For bookshelf placement, measures 43
x 14% x 11% inches. Cordovan gray finish—
Allied Radio Corp.. 100 N. Western Ave., Chicago
80, 11l

STEREO RECEIVER, Fisher 500-S. 0.9 uv sensi-
tivity for 72-ohm antenna. Microray tuning indi-
cators on FM and AM. 45-watt stereo power

amplifier. Master audio control with 20 controls
and switches for every application.—Fisher Radio
Corp., 21-21 44th Drive, Long Island City 1, N. Y.

STEREO AMPLIFIER, KN-775. 87.5 watts per
channel. Minimum IHFM music power rating of
96 watts. 4 EL34 audio output tubes. Frequency
response 0.6 db, 25 to 20,000 cycles; IHFM

V- & ¥ —

power bandwidth 15 to 85,000 cycles. Has 16-ohm
center-channel output, front-panel phone jack.
Solid aluminum front panel. Gold and charcoal
brown finish. 4% x 15% x 15% inches. Beige
case.—Allied Radio Corp., 100 N. Western Ave.,
Chicago 80, IIl.

RADIO-ELECTRONICS
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STEREOQO AMPLIFIER, New 299B. Tape moni-
toring provisions for recording. Extra high level

input for connection of electronic organ. In-
creased power to 50 watts.—H. H. Scott Ine.,
Dept. P, 111 Powdermill Rd., Mayvnard, Mass.

STEREO INTEGRATED AMPLIFIERS, 70-watt
ST70 and 40-watt ST40. Kit and factory-wired.
For any stereo program source. Williamson type

o ®@ @@

circuits employing voltage amplifiers and split-
load phase inverters driving output stage. =% db
12-25,000-cycle frequency response. Harmonic
distortion less than 1¢, 40-20,000 cycles.—E1CO
(Eleetronic Instrument Co. Inc.) 33-00 Northern
Blvd., Long Island City 1, N. Y.

STEREO PHONOQGRAPH CARTRIDGES, M7-
N21D and M-3-N2iD. M7 and M3 cartridges

T-RADIO Sericeme or Beginners. .,

Send for foyn%
7-Yolume Job-Training Set

on 7-Day FREE TRIAL!

equipped with high-compliance N-21D stylus orig-
inally designed for M212 udio Dynetic pickup.
For independent tone arms at tracking force of
2 grams. Stylus compliance 9.0 x 10-% ems/dyne,
frequency response 20 to 20,000 cycles, 21 db.
—Shure Brothers Inec., 222 Hartrey Ave., Evans-
ton, Ill.

READY-BUILT HI-FI CABINETS. Model AE-20
Series. Center cabinet holds all components but

speakers for which speaker-wing eabinets models
ALE-30 and Al-40 series, available.—Ileath Co.,
Benton Harbor, Mich.

RECORD CABINET, model 106. Matches manu-
facturer’s hi-fi equipment cabinets and speaker

enclosures. Walnut, hand-rubbed mahogany,
blond or ebony. Removable base or legs. 20 x
32% x 18 in.—Rockford Special Furniture Co.,
1803 W. Belle Plaine, Chicago 13, Ill.

TAPE RECORDER. Magnematic. Bookshelf, 3V
x 10 x 11% in., for home (illustrated); Broad-
caster, fitting standard 3l%-inch rack panel, for
professionals. Tape handling eliminated by plastic
cartridge that inserts into player. Cartridges

Answers ALL Servicing Problems QUICKLY . . .
Makes You Worth More On The Job!

VOL.

§ o
“‘zpul—‘

cal S

N .\1q on everything in

and :
electronics

i
e

send for the 1961

yoved LLIED

444 -PAGES » VALUE PACKED. Write today
for theleading Electronics Catalog. World’s
largest selection, including products and
values available only from ALLIED.SAVE ON:

« Everything in Hi-Fi Music Systems & Com-
ponents = Biggest Selection of Hi-Fi Cabinetry
o Exclusive Knight® Super-value Stereo o
Knight-Kits® —Best in Build-Your -Own Hi-
Fi » Tape Recorders and Phono Equipment
e Everything in Electronic Parts, Tubes, Tran-
sistors, Test Equipment, Amateur Gear, P.A.
Systems, TV Accessories, Tools, Books.

Save most at ALLIED. Write
for FREE 1961 Catalog today!

ALLIED RADIO

only $2 down
on orders
vp fo $50

CATALOG

B RS

"ALLIED RADIO, Dept. 103-C1 free
1 100 N. Western Ave., Chicago 80, IlI. RCILILT]
| [ Send FrREE 1961 aLLIED Catalog.

| Name

1 Address

I City Zone State.

| S

The First
Practical
TV-RADIO-

e

et

Shop
Library!

g oD
-

s rensr
onv

i

Like Having An Electronics Expert Right At Your Side!

1—EVERYTHING ON TV-

VOL. 5—EVERYTHING ON TV

ELECTRONICS

Put  money-making, time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume
TV-RADIO-ELECTRONICS Reference Set for 7 days at our
expense! Shows you the way to easier TV-Radio repair—time
saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even
color-TV, UHF, FM and transistorized equipment. New photo-instruc-
tion shows you what makes equipment “tick”. No complicated math
or theory—just practical facts you can put to use immediately right
in the shop, or for ready reference at home. Over 3000 pages; 1200
diagrams; 10,000 facts!
SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We’ll include the FREE BOOK below. If you keep the set,
pay onl){ $3 in 7 days and $3 per month until $27.25 plus postage is paid.
Cash price only $24.95. Or return set at our expense in 7 days and owe
nothing. Either way, the FREE BOOK is
“LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW!
THAN FROM 5 YEARS WORK!” FREE DIAGRAM BOOK!
“‘Learned more from your first two

I R J ¥?'ui ‘sendmyou tl;;s big boo(l;, D"ISO Rac};o-
volumes than from 5 years work."* ‘elevision cture Patterns an iagrams Ex-
—Guy Bliss, New York plained” ABSOLUTELY FREE just for examin-
e P | z ing Coyne’'s 7-Volume Shop Library on 7-Day

Swell set for either the service- FREE TRIAL! Shows how to cut servicing time
man or the begigner. Every service by reading picture-patterns, plus schematic dla-
bench should have one.’'—Melvin grlzllen‘l]s for ma]fl_v TX] and radio seés. Yours ’FREE

W, ier you keep the 7-Volume Set or not! Ma

Masbruch, lowa. coupor. TODAY !

MARCH,

1961
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RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
dreds of iliustrations.

VOL. 2-—EVERYTHING ON TV.
RADIO-FM RECEIVERS; 403
pages; fully illustrated.

VOL. 3—EVERYTHING ON TV
RADIO CIRCUITS! 336 pages;
hundreds of fllustrations, circuit
diagrams.

VOL. 4—EVERYTHING ON SERV.
ICING INSTRUMENTS! How they
work, how to use them. 368
pages; illustrated.

TRDUBLESHOOTING! Covers all
types of sets. 437 pages; illus-
trations, diagrams.

VOL. 6—TV CYCLOPED{A! Quick
and concise answers to TV prob-
fems in aiphabetical order, in-
cluding UHF, Cofor TV and
Transistors; 868 pages.

VOL. 7—TRANSISTOR CIRCUIT
HANDBOOK! Practical Reference
covering-Transistor Applications;
over 200 Circuit Diagrams; 410
pages.

ALL 7 BOOKS HAVE BRIGHT, MODERN,
VINYL CLOTH WASHABLE COVERS

Educational Book Publishing Division
COYNE ELECTRICAL SCHOOL '
1455 W. Congress Parkway, Dept. 31-T1, Chicago 7, Illinois §

Yes! Send me COYNE'S 7-Volume Applied Practical TV-RADIO-§
ELECTRONICS Set for 7-Davs FREE TRIAL Der your offer. Included
‘‘Patterns & Dlagrams” hook FREE!

Age

e e A=

| FREE BOOK—FREE TRIAL COUPON!

1 3 want
and cash orders.

C.0.D.

sent C.0.D.
7-Day Money-Back Guarantee,

----------------—------------_Q---J

State

Coyne

[}
]
8
k-
(]
(]
(]

nays postage on.

1M
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RADIO HANDBOOK
-gives comprehensive, up-to-the-minute data

for designing and b

Extensive theory—the Radio Hand-
book covers practically every phase
of radio theory. in simplified, easy-
to-grasp lorm.

Latest design data — all original
material—enables you to design any
standard type of transmitting and
receiving equipment, from medium
to ultra-high frequencics.

at

uilding radio equipment

Latest construction data—broadest
coverage in the field. You get com-
plete original information on how to
build and opcrate advanced high
performance equipment. Plans in-
clude details on attractive styling.
All data clearly indexed. 800 pages
— all editorial — with hard cover.
The largest RADIO HANDBOOK
ever published.

your dealer, plus any tax $8 - 50

Buy from your favorite distributor at $8.50, or add 10% on direct orders to:

EDITORS and ENGINEERS, Ltd.
Summerland 5, California

Bookstores: Order from

Baker & Taylor Co., Hillside, N.J.

Unbelievable LOW PRICES!
NOT KITS . . . But Factory Wired and Guaranteed

HIGH QUALITY INSTRUMENTS

New! Model 999
Radio & TV

SIGNAL
GENERATOR

Provides highly
stable signal. Gen-
erates R. I. f{re-
quencies from 150
Kiloeycles to 50
Megacycles. (150 Ke. to 12.5 Mec. on Fun-
damentals and from 11 Mec. to 50 Me. on
Harmonies). R.F. is obtainable separately
or modulated by the Audio Frequeney.

Measures 73,” x 73" x 5”. Weight 8 Lbs.

Complete—only $14.95

|
112

New! TC-75 Univ. Combination
TEST SPEAKER &
SIGNAL TRACER

Plug resistor tester

Plus condenser tester

Plus output indicator

Plus speaker substitution. Plus resistor substitutor

Plus substitute 100 V D.C. power supply

Plus field substitutor. Plus condenser substitutor

Plus voice coil substitutor

Plus signal tracer

Plus universal output transformer

Plus experimental one stage audio amplifier
Measures 7”7 x 11”7 x 5”, Weight, 8 Lbs.

Complete—only $19.95 |
IOrder directly from METROPOLITAN ELECTRONICS o 106 Fifth Ave., New York 11, N.Y.

www.americanradiohistorv.com

handle up to 1200 feet. 20 models available for
1%, 3%, 7% and 15 ips. mono play only, mono
play and record, stereo play only, stereo play
and mono record, and stereo play and record.—
Magnematic Div., Amplifier Corp. of America, 398
Broadway, New York 13, N. Y.

TAPE KRECORDER HEAD DEMAGNETIZER,
tyve 516C1. Reduces noise and distortion. Unit
is plugged into 117-volt ae outlet, tip brought

into contact with record-playback head and with-
drawn.—Dist. Pred. Dept., RCA Tube Div., 415
South Fifth Street, Harrison, N. J.

TURNTABLE CHANGER, Dual-1006 Custom,.
Fully automatic and manual turntable and auto-
matic record changer. Roller-feeler indexing
action measures record for lead-in groove. Ele-

vator-action spindle oberates without pusher
arms or offset spindles. One-piece free-tloating
tone arm tracks and trips down to 1% grams.—
United Audio Products, 202-4 E. 19th St., New
York 3, N. Y

4-SPEED TURNTABLE AND TONE ARM. PK-
4498, 3-1b., rim-weighted 12-inch aluminum table
with permanently lubricated oilite bronze bear-
ing. Precision spindle turns on single ball bear-

ing. Speed control allowing for *=7¢, variation
of each speed. Supplied with stroboscopic dise,
45-rpm adapter, shielded hookup cables and ac
line cord.—Lafayette Radio Corp., 165-08 Liberty
Ave., Jamaica 33, N. Y.

PREAMPLIVIER, wmodel 122 Dynaural Sterco
Control Center. Dynaural rumble and scratch
suppressors. Center-channel level control on front

panel. 5 separate stereo inputs, each with own
level control.—I. H. Seott Ine., Dent. P, 111
Powdermill Rd., Maynard, Mass.

I | Alldata are from manufacturers’ specifications.

RADIO-ELECTRONICS
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ik
TS

and

“H—<SHNI-
CONDUCTORS

A TRIPLE-TRIODE 12-pin Compac-
tron leads off this month. It is fol-
lowed up by a series of switching tran-
sistor's, a conduction-cooled uhf beam
power tube, a 9-pin triode-pentode for
TV and other recent releases.

6D10

Compactron containing three high-
mu triodes with separate pin connec-

tions for all three cathodes, grids and
plates. It is designed for use as an
oscillator, mixer, grounded-grid ampli-
fier, and automatic frequency control
service.

Maximum ratings of this Tung-Sol
tube ave:

(each section)

Ve 330
Ve (max pos) 0

{max neg) 50
Pe {watts) 2

Characteristics with 125 volts on the
plate and —1 volt on the grid are:

(each section)

" 57

Re (ohms) 13,600

gn (#mhos) 4,200

lp {ma) 4.2
2N1136, -A, -B

A series of very high gain p-n-p
transistors designed as high-current
switching devices for de-de converter
and de—ac inverter circuits. The series
has three voltage breakdown ratings
for use in both 12- and 28-volt supplies
without danger of burnout. Current
gain is controlled to eliminate need
for matching. The transistors can
switch up to 400 watts.

NEW

IDEA

visit the

IRE SHOW

March 20-23, 1961

New York

Coliseum and Waldorf-Astoria Hotel

Members $1.00, Non-members $3.00

MARCH, 1961

Age limit—over 18
-l &
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1

NOW! A down-to-earth
guide to

MODERN TEST
PROCEDURES

Alternate Test Methods « Cautionse
Correct Instrument Usage « Readings
Connections and Control Settingse

Test Techniques o
Time-Saving Methods

.. and all the rest!

Almost anyone can repair
TV's, radios and _other
electronic equipment AFTER
the trouble has been located. The
trick is to know how to spot troubles in
the first place—and that means knowing how
to use instruments fast and accurately. Actually,
it's ammazing what you can do with enly a few in-
struments—providing you know how to use differ-
ent kinds for the same job; how to select the right
ones: where to use them: how to connect them iunto
circuits; how to set controls; how to read them; and
how to follow professional test procedures every
step of the way, And that’s exactly what this new
316-page book with its more than 190 how-to-do-it
pictures and procedure sketches teaches you,

IT'S WHAT YOU KNOW ABOUT USING
INSTRUMENTS THAT COUNTS!

BASIC ELECTRONIC TEST PROCEDURES
by Rufus Turner helps you learn to troubleshoot
anv circuit. equipment or component in half the
usual time. Covers different methods for doing
specific jobs. For instance, you learn to check dis-
tortion by the ’scope, rejection filter. harmonic-
distortion meter, wave analyzer or audio oscillator
methods. You learn to make resistance measure-
ments with a current-meter, a volt-ammeter. a volt-
meter. an ohmmeter. or via the bridge method.

Subjects inclide current checks: power, capaci-
tance. resistance, AF. RF, phase, distortion. and
modulation measurements: tuhe and semi-conductor
testing : andio amplifier tests; sensitivity, RF gain,
fidelity. AVC voltage. operating voltage checks,
etc.: visual alignment techniques—even transmitter
and industrial electronic test procedures. Price
only $8.00

CONSIDER OSCILLOSCOPES for instance!

Simplified explanations of modern oscilloscope
techniques show how to use your 'scope as a volt-
meter, current meter, variable frequency oscillator,
etc., or for making RF, phase or AM measurements;
for distortion and deflection checking; square wave
testing: visual AM and FM alignment, and for many
other jobs. Every detail is explained—from making
connections to analyzing patterns.

INDUSTRIAL ELECTRONICS, TOO!

STILL ANOTHER BIG FEATURE is the book's use-
fulness in acquainting you with industrial electronic
test techniques—including testing non-electronic phe-
nomena such as strain, pressure, etc.

PRACTICE 10 DAYS . . . FREE!

Dept. RE-31, Technical Division,
HOLT RINEHART and WINSTON, Inc.
383 Madison Ave., New York 17, N.Y.

Send BASIC ELECTRONIC TEST PROCEDURES
for 10-day FREE EXAMINATION. If [ decide to
keep book. I will then send you $8.0N plus postage
in ruli payvment. If not. 1 wili return book postpaid
and owe you nothing. (SAVE! Send $8.00 with your
order and Rinehart pays the postage. ame [0-day
guarantee with vour monev promptily refunded if
you're not more than satisfied with book.)

ADDRESS: et eceemss somesien oo - o Su oy om e st

CITY, ZONE. STATE..
OUTSIDE U.S.A.—Cash
$8.50. Money back if book is returned in 10 days.
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OUTSTANDING
CAREER
OPPORTUNITIES

Continued expansion of the PHILCO
COMPUTER DIVISION has created a
number of positions for persons with
a minimum of 2 years of data proc-
essing equipment maintenance and/or
installation experience,

Successful candidates will undergo
advanced computer training in the
PHILCO 2000 System at our Willow
Grove, Pa. plant.

ASSIGNMENTS
AVAILABLE IN
MAJOR CITIES

THROUGHOUT
U.S.A.

Contact
Mr. John Felos

Professional Employment Manager

COMPUTER DIVISION
WILLOW GROVE, PA.

PHILCO

B2l Sasmows for Quality the Wertd Over
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- BASE.
EMITTER E
..\ -
[| CoLLECTOR
CONNECTED -
TO CASE ‘.430
2N1i36,-A,-B
Maximum ratings of these Bendix

transistors are:

2N1136 -36-A -36-B
Vees 40 70 80
Veeo 30 55 65
Ves 60 90 100
lc (amps) [ 6 6
Pc (watts) 50 60 60

(Pg¢ is the maximum average power dissipation.
It can be exceeded during switching time.)

7842

A very small conduction-cooled uhf
beam power tube for missiles, satellites
or mobile equipment where air cooling
may not he practical. It is intended for
use as an rf power amplifier, oscillator,
frequency multiplier, af power amplifier
or modulator.

. 800" ]
CONDUCTION Jr .
CYLINDER [)
PLATE

PLATE TERMINAL
CONTACT SURFACE
o

i
1.885"

G2 TERMINAL

CONTACT

SURFACE HTR-CATH
| TERMINAL

CONTACT
SURFACE

G| TERMINAL N
CONTACT SURFACE

HTR TERMINAL CONTACT SURFACE
7842

Typical ratings of the RCA 7842 as
an rf power amphfier in class-C FM
telephony service are:

at 400 mc at 1215 me

Ve 400 00 900
Ve 200 300 300
Ve —35 =30 —22
lp (ma) 150 170 170
lez (ma) 5 | 1
ler (ma) 3 10 4
Useful power

output

{watts) 23 80 40

2NI572, -73,-74

A group of general-purpose n-p-n
double-diffused silicon mesa transistors
that cover a beta range of 20 to 200.
They are well suited to use in cascaded
audio amplifiers where they produce
current gains between 80 and 92 db
for 1-ke signals.

COLLECTOR
"BASE
EMITTER
2N|572. 2NI573,2NI574

Maximum vratings of these Texas
Instruments transistors are:
Vee 80
VEB 5
Piotst (at 25°C ambient)
(watts) 0.6

www.americanradiohistorv.com

Electrical characteristics at 25°C
ambient are:
2N1572 -73 -74
hee 15 30 80 (Vce=5.
le=—1 ma,
f=1 ke)
hoe 25 65 95 (VCE:.'),
le=—35 ma,
f=1 ke)
6DX8

A triode-pentode in a 9-pin min-
iature envelope. The triode is for use in
keyed age, sync separator, sync ampli-
fier and noise suppressor circuits; the
pentode for use as a video amplifier.

6DX8

Typical operating conditions and
characteristics for the Tung-Sol 6DX8
are:

Triode Pentode

\3 200 170 200 220
Ve - 170 200 220
Ve (bias) —1.7 —2.1 =29 -—-34
Ip {ma) 3 18 18 18
lez (ma) — 3 3 3
gm (#mhos) 4,000 11,000 10,400 10,000
Re (kohms) == 100 130 150
M 65 — — —
# (G2 with respect

to GI} — 36 36 36
2N1516/0CI170

A p-n-p germanium PADT (post

alloy diffused transistor) designed for
use as an if or rf amplifier and for
oscillator—converter applications in the
medium- and high-frequency ranges.
Power gain at 10.7 mc is 20 db min-

~~—COLLECTOR
INTERLEAD SHIELD

\BMETAL CASE

\\\BASE

EMITTER

2NI5i6

imum and conversion gain at 26 me
averages 18 db.

Maximum ratings of this Amperex
transistor arve:

Ves 20
lc (ma) 10
le {ma) 10
le (reverse) (ma) 1
Pc (mw) 83
END
—

TENTH ANNUAL SSB DINNER

The SSB Amateur Radio Association
will sponsor the Tenth Annual SSB
Dinner and Hamfest on Tuesday,
March 21 at the Hotel Statler-Hilton,
33rd St. and Tth Avenue, New York,
N.Y. All amateurs and their friends are
invited. There will be no formal
speeches.

Equipment displays open at 10 a.m.
and the dinner starts at 7:30 p.m. Tick-
ets purchased in advance are $10 each
and $11 at the door.

RADIO-ELECTRONICS
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RECTIFIER
Patent No. 2,953,738

Richard L. Bright, Adamsburg, Pa.
(assigned to Westinghouse Electric Corp.)

A transistor makes an efficient rectifier. Here
ft is alternately biased to full conduction and to
complete cutoff. In the fiyst case, the voltage

519 L

across the transistor is nearly zero. and in the
second its current is nearly zero. Therefore the
power dissipation is negligible
For highest efficiency, the bias
supply a square-wave signal.

SENSITIVE DC AMPLIFIER

Patent No. 2,952,815
Stuart €. Rockafeliow, Plymouth, Mich.
(assigned 1o Robotron Corp., Detroit, Mich. )
Hams and others are familiar with the dip
in plate current when as oscillator is tuned to
resonance (Fig. 1). This principle is used here.

ource should

PLATE
CURRENT

FREQ
e

RESONANCE
Fig.!

NN

« SUPR

The new 1961 TV manual is the

In Fig. 2, the dc signal to be amplified is fed
into the primary of saturable reactor T, Its
secondary is the plate tank of a crysta) oscillator.
The secondary inductance is higher than needed

0sC i |
DC INPUT
SIGNAL

[ 3
Fig.2

Y

1S

R
]

9 (R N
for resonuance. The dc tends to saturate T's core
and lower the coil inductance. This causes a dip
in plate current as resonance is approached.

The inventor finds that a signal of a few mv
can produce a large change in the voltage drop

across R. The voltage gain may be as high as
200.

(=]
XTAT.[

BRIDGE THERMOSTAT
Patent No. 2,945,133

Balthasar Hubert Pinckaers, Hopkins, Minn. (As-
signed 1o Minncapolis-tloneywell Regulator Co.,
Minneapolis, Minn.) |

This device is u sensitive thermostat. requiring
only u single power supply. When the bridge is
balanced. there is no bias between emitter and
base of V1. Little current flows through R2, so
V2's base iz at the potential of the negative
power terminal. The transistor conducts fully
and energizes RY.

R1 is a temperature-sensitive resistor whose
resistance balances the bridge at some critical
temperature. Below this value, Rl's resistance

1 N.C.
vl Rl $R2 TN
5 \ e -
74 ) ‘ RY (] Lo
. SOURCE
7 v2 3
+

-+

ME 1961 TV

COVERS ALL POPULAR SETS

MAD?

v+« because of cold solder joints?

FIVE-CORE % SOLDER

Sold only by Radio Parts Distributors.

Learn at Home to Fix

S ELECTRIC
% APPLIANCES

Tester Furnished—No Extra Charge. Fix toasters, irons.
fans, other electric appliances for friends and neighbors. Make
money in spare time or build your own full time business.
SAVE cash by repairing your own appliances. Enjoy the
security of a skill to fall back on during slack periods. sea-
sonal layoffs, when you retire, NRI will train_you at home.
MATL COUPON NOW. Sample Loston and Cotolog FREE.
| National Radio Institute, Dept. FC1, Wash, 16, D.C. |
Please send me Electrical Appliance sample lesson and
lcalalog FREE (No Salesman Will Call). |

MAKE
MONEY

lName...

jAddress
\City-ooooooezooocizoooa o Zone. .- State oo |

Manual

| Television |

Survsicing Informmation

/ i

bargain of the year. Covers all im-
portant sets of every make in one
glant volume. Your price for this
mammoth manual is only $3. This
| super-value defies all competition.
Other annual volumes at only $3
each. Factory service material sim-
plifies repairs. Includes all data
required for quicker TV servicing.
Practically tells you how to find
each fault and make needed repair.
More pages, more diagrams. more
service data per dollar of cost.

TELEVISION SERVICING COURSE

Let this new course help you in TV servic-

Here is your service data for faster, easier
TV repairs. Lowest priced. Best by compari-
son. Supreme TV manuals have all needed
service material on every popular TV set. Help-
ful, practical, factory-prepared data that will
really make TV serviclng easy for you. Benefit
and save with these amazing values in service
manuals. Only $3 per large, yearly volume.

SIMPLIFIES TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts, printed boards,
servicing hints, production changes, voltage
charts. waveforms, and double-page schematics.
Here are your authentic service instructions to

The repair of any television
set is really simple with
Supreme TV service man-
uals. Every set is covered
in a practical manner that
will simplify trouble-shoot-
ing and repair. This is the
help vou need to find tough-

Kelevison \

g Couvee
Serviing Cou

ture analysis

Ing. Amazing bargain, complete, only $3, full
price for all lessons. Giant in size. mammoth
in scope, topics just like a $200.00 correspond-
ence course. Lessons on picture faults. cir-

pAls cuits, adjustments, short-cuts.
\ ment facts, hints, antenna problems,$
\ 2 trouble-shooting, test equipment, pic-

Special. only........... .

help you do expert work

15 volumes as listed in

UHF, align-

only $3 per large annual manual. Repair any
TV model ever made by having In

price for all. only $40. Or try the new 1961
TV manual to see what an amazing bargain you
get for $3. Send no-risk trial coupon today.

quicker: and priced at est faults In a jiffy. Most $3
TV volumes cover a whole
vear of serviece material.
New Television Servicing
Course wlii ajd you in learn-
ing TV. Be wise, buy Su-
preme Manuais only once
each year instend of spend-
ing doltars every week.

our shop all

coupon. Your special

SIMPLIFIED RADIO SERVICING (Introduction to TV)
Explains how to use comparison method to find o0st radio fauit:
minutes. Many practical tests without :m‘_v equly’)‘mc:‘t.‘Al;; xo\o’:";l ’l-e':n $ 50
Introduction to TV. Schematics, —

tions on usc of Instruments.
service hints. Job shcets cover all sets.

New edition. Only

NO-RISK TRIAL ORDER COUPON

¢harts.

RADIO VOLUMES

Mast - Oftan - Noadod
1960

RADIO

DIAGRAMS

and Sorvcing In[.ywu.‘.,-- ~

Supreme Publications

Sold by All Leading Parts Jobbers

MARCH, 1961

RADIO DIAGRAMS

SUPREME s vour best source for all

0 1960 ]

il ks Popular RADIO |

Diagram Manvals

needed RADIO diagrams and service 1958
data. Covers everything from the most re- & (1 1957 | | 3 onlY s 22|
f‘ent 198@ rad'los to CIEREE old-:lmer,s; 0 1956 each. ...
ome radios, stereo, combinations, transis 1955 Radio Manual
tor portables, FAA, and auto sefs. Sensa- 1954 Radia Maagal, oaly $2 |
tional values. Only $2 for many vo.umes. 1953 These annual |
Every manua!l has extra large schematics, RADIO volumes
all needed alianment facts, printed boards, 1952 vally priced
voltage values, trimmers, dial stringing, 1951 | SOECHISYRIEE) I
and helpful hints, Volumes are large in 1950 | ' at only 3250
size, 8V2x11 inches, about 190 pages. See 1949 | | each |
coupon at right for a complete list of =
these popular radio service manuals. —3m 1948 THIS GROUP |
1947 ONLY l
1946
ne | $ I
1941 l
1940 EACH |

[] 1926-1938 Manual, $2.50 |
) Simeplified Servicing, $1.50 ,

wWww-americanradiohistorv.com

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

Rush today TV manuals checked below and
Radio manuals at left. Satisfaction guaranteed.

0 New 1961 TV Manual, $3, ) 1960 TV, $3.
[} Additional 1959 Tv. $3. (] Early 1959 TV, $3.
(] 1958 TV Manual, $3. [] Additional 1957 TV, $3.
] Early 1957 TV, $3. (] 1956 TV Manual, $3.

Additional 1955 TV, $3. (] Early 1955 TV, $3,
] 1954 Tv, $3. 1953 Tv, $3. [] 1952 TV, $3.
0 1951 TV, $3. 1957-58 RCA TV Manual, $1.50
[] New Television Servicing Course, complete . . . $3.

OIamencloslng $........ Send postpaid.

) Send C.0.D. I am enclosing $ . ... deposit.
NAMIG: o ociie orone o bl (ononsnobolo Budiel &1l Sonsminotsnle, i
Address: ....ccccesicccarcsasoine 0000000005
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NEW

ST]

O SONY STEREO

TAPE
DECK

Now, for less than the cost of a good record changer, you
can add a versatile new dimension to your hi fi system.
m The Sony 262-D tape deck has a 4 track stereo erase
head and 4 track stereo record/playback head. Heads are
wired to six output and input facilities for connection of

external electronics to play and 4, -
record four track stereo. This is :b Q()
the same quality mechanism

used in the most expensive

Sony Superscope tape recorders.

the
business-like
approach

SERVICE
CHARGES
and

RECORD
KEEPING

'

For customer’s prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice’s
OFFICIAL PRICING
DIGEST, listing over
63,000 items. $2.50.
4 AVAILABLE FROM YOUR DISTRIBUTOR W7
If you want to op-
erate on a profes-
sional level, Dave
Rice’s OFFICIAL
ORDER BOOKS give
you triplicate forms
for order, invoice,
and office records

..spaces for tubes,
parts, serial num-
bers, labor and tax
charges, signatures,

etc. 75¢ per book,
$6.50 for dust-proof

box of 10. %Z&S

ELECTRONIC PUBLISHING COMPANY, INC.
180 N, WACKER DRIVE - CHICAGO 6, ILL.

OFFICIAL ORDER BOOK.

116

s UPERS c o P E The tapeway to Stereo

Other tape recorders in the
remarkable Sony line include
the dual track bantam at
$99.50, the Sterecorder 300, a
complete portable stereo port-
able stereo system at only
$399.50, and the 262-SL
parallel and sound-on-sound
recorder at $199.50. m For lit-
erature or nearest dealer,
write: Superscope, Inc., Dept.

T, Sun Valley, Calif.

your assurance
of brand name
quality

NO-NOISE
TUNER-TONIC
with PERMA-FILM

@ Cleans, lubricates,
restores all tuners,
including wafer type.

@ Non.toxic, non-.in.
flammable.

@ For TV, radio and
F M use.

@ Eco -

o SE nomi'cal

—a lit-

VOLUME CONTROL tle does

and CONTACT alot N Gt

e Cleans e Lubricates 6 oz. i 2
¢ Protects Aerosol -
Not a Carbon Tet Can i
SOIutlon
2 ox.
Bottle Spray zcsan $3 25 ¥ith PERM ml

Net to Net to
Servicemen Servicemen

~,,J

at your jobbers

S” PLASTIC
EXTENDER

Included Wlth Each Can
e Push Button Assembly
& For Pin-Point Applications
¢ Does Not Cause Shorts

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue  Jersey City 4, N. J.

WWW.americanradiohistorv.com

Science & Invention. 1920
Television _ - ...1927
| Radio-Craft —

| Short-Wave CAraft

drops, biasing V1 to conduction. Due to the drop
across R2, V2 conducss less and RY releases its
armature and the contacts close.
| If desired, the relay contacts may close a cir-
cuit (not shown) to supply heat to R1. Its
resistance will rise until bridge balance is re-
stored, at which time the relay contacts will
open again.

TIMING DEVICE
Patent No. 2,942,123

Niles F. Schuh, Jr., Lima, Ohio. (Assigned 10 West-
inghouse Eleetric Corp., E. Piusbhurgh, Pa.)
This is an adjustable voltage-sensitive time-

delay device. For example, it operates the relay

rapidly on high overvoltages and less rapidly on

To
~C§IEONTR0LLED
KT

Tl Al O D2 RY

J

lower voltages. Thus it is insensitive to line
transients.

D1, D2 are Zener diodes. D1 holds the input
constant and is rated at higher voltage than D2.

Below its breakdown value, D2 is blocked. Lit-
[ tle current flows through R into C, and any

charyge is wiped off by D3. After breakdown, D3
is blocked by flow through R, and C begins to
charge. This biases V to conduction. Eventually,
the bias will be sufficient to energize RY and
end the time interval.

END

il

50 Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics _
Wireless Association of America
Electrical Experumenter
Radio News

Television News

Some larger libraries still have copies of Modern Electrics
on file for interested readers.
In March, 1911, Modern Electrics

An English Thermo-Electric Generator,
by Frank C. Perkins.

Bela Gati (Radio) Experiments, by
A. C. Marlowe.

Cathode Ray Tele-Photography, by Dr.
Alfred Gradenwitz (Berlin).

A New Photophone.

Mercury Interrupter.

A Liquid Transmitter.

A Handy Detector, by E. S. Stull, Jr.

Wireless Key, by Clarence J. Carney.

A Unique Receiving Outfit, by Stanley
C. Battles.

“It’s a hearing-aid service manual.”

RADIO-ELECTRONICS
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—LIRCUITS

MULTIVIBRATOR FROM
SINGLE PULSER

The “Single Pulse Generator” by
J. H. Thomas on page 79 of the April,
1960, issue of RADIO-ELECTRONICS was
just the thing we needed in the test lab.
The pulses provided by our standard
pulse generators and chopper equipment
were either too narrow or too wide,
consequently the pulser met our require-
ments. However, we realized that the
unit could be made more versatile by
developing it into a free-running multi-
vibrator, without resorting to additional
equipment, should the necessity arise.

FROM PWR SUPPLY SEE TEXT
ROM PWR SU

DELAY UNIVIBRATOR

NEW 4-WAY
POCKET T00L

Jacks J1-J2 are specifically shown for
this purpose in the original issue.

We required a repetitive pulse spaced
every 100 milliseconds over the entirve
pulse-width scale. By trial and error we
developed the cireuit shown. The only
additions were a two-way switch (S4),
400-megohm resistor (R12, several 22-
meg units in series) and a .002-af
capacitor, C12.

With switech S4 in the NC position,
the circuit behaves as designed. In the {
NO position, the neon lamp oscillates
at a low-frequency rate sufficient to |’
drive the 12AY7 tube. [

Before making this modification, we | &
had difficulty trying to trigger the unit
pulses to determine the pulse widths.
All that is now required is to synchro-
nize the scope to the input with the

12AY7

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

11t's a 1/4” nut driver !
Fits Parker-Kalon screws.

Genuine Xcelite
plastic handle —
shaped and
balanced for
working ease.
Equipped with
pocket clip.

2
= IK/2W oK | &Y
I ori2” | _
22MEG | S400MEG NE-2 "_’IH 500K 22K
f[NC. s4 2 Hiro TO CATH FOLL
0 ! {.0l 270K
? | péo. 6
= 3
LerR 22K§ 00!
f 002 | F i
il AR ] N (D, 91t's 2 7/16
= 1-5K LO0FE nut driver !
- — S B Weae S — _ Ideal for
[ antenna

PACKAGE HI FI
or SINGLE COMPONENTS
You'll find our prices low
and service fast.

Write for our quotation

CENTER INDUSTRIAL ELECTRONICS, Inc. [
74-R Cortlandt Street, New York 7, N.Y.

YoU'Ll, B
AMEZED..

at our low, low hi-fi prices.
Write for FREE discount catalog
A-12, or send for our special quo-
tations on your component needs.

KEY ELECTRONICS COMPANY
120 Liberty St., New York 6, N.Y. | |

installations.

JitsaNol
Phillips
screwdriver!

. DEGREE IN

ENGINEERING
SCIENCE

=,
| C L. bty ~]
B.S. degrece—36 mos. e B.E. degree—27 mos.

Accelerated year-round program prepares for early em-
ployment in fields of Science and Engineering. Regular
4-year program for B.S. Degree completed in 36 months,
special engineering degree program in 27. Classes start |
March, June, July, September, January. Quality educa-
tion. Graduates employed from coast to coast. Govern-
ment approved for veteran training. Students from 50
states, 40 countries. 20 buildings; dorms, gym. Campus.
Save time and money. Earn board. Write for catalog,
1731 E. Washington Boulevard, Fort Wayne 2, iIndiana

INDIANA TECHNICAL COLLEGE

HI-FI RECORDING TAPE

Splice Free (except 2400%)
15 day money-back guarantec

3 124 23+ |
1200’ 7" Acetate -$1.29 $1.17 99c¢ '
1800’ 7”7 acetate NS 1.59 1.45
1800’ 7” mylar . 2.09 1.99 1.85
2400’ 7' mylar 3.29 2.99 2.75
2400’ 7” tensilized mylar _____. 4.25 3.95 3.75

Can Be Assorted. Add I5c¢ Postage Per Reel.
10¢ For 24+ Lot Orders.

HI-FI COMPONENTS TAPE RECORDERS avallable from

wide variety of stock and shipped within 24 hours.

Write for free wholesale catalogue. *WE WILL T

BE UNDERSOLD.'’ Write us and see why.

CARSTON 125-RD East 88 St.
New York, 28, N. Y.

MARCH, 1961

Double-end blade
inserts in 7/16” hex
opening. Just push
it in or pull it out!

TV PICTURE TUBES

AT LOWEST PRICES

ALL ALUMINIZED GLASS TYPES

Price Price erice | | Patented spring
Tube With Old  Tube With Old Tube With Old g | it fi
l Type Tube Type ube ype Tubel olds it firm.
108P4 7.95 178JP4 11.50 21CEP4 21.00
12LP a.9s 17cDPa 11,50 21Cxpd 15.75 9
13AJP4  ¥4.00 17CK/CA/BZ/ 210eEPs 21.00 0 |
14ATP3  14.00 BRP4 17.00 21DFP4 21.00
l 14B/E/CP4 17DLP4 17.00 21DLP4 21.00 l
10.00 17H/RP4 12.50 21DSP4 21.00 . =
l4upa  11.00 17L/VP4 12.50 21Ep4  14.23 3 | 4|t sa3/lb
14QP4  11.00 17QP4 11.50 21FP4  14.50 P
14RP4 11.00 20¢/DP4 13.50 21wWps  16.00 slotted screwdriver!
] 1aw/zrs 11.00 20K/MP4 12.50 21xP4 1850 |
14X 1160 21AC/BS 21¥Ps  16.00
16DP4 1200 AMP4 1575 212P4 15.50 ‘
16K/RP4 9.95 21AL/ATP4 24C/vPa 23.50
16LP4 1250 6.75 24AEP4 24.50
16TPa .95 21AU/AVP4 24AHP4 26.50
16WP4  12.0 15.75 24Dp4  24.50
17AT/AVP4 21AWP4 15.75 27EPA 39.95
[ ] 12.50 218BTP4 16.75 27RPa  39.95
178P4 9.95 21CBP4 16.75 275P4  40.95
[ ] METAL TYPES Ask to see
12uP4  12.00 16GP4  14.50 19ApP4  16.00 “ 600"
1 }GAPQ 13.50  17¢P4 17.00 21aP4 ;g;g 1 No.
6EP4 4.00 17GP4 7. P . B
] 17TPa  17.60 next time you
TEST TUBES ick U arts
l 8XPa 16.07 BYP4 16.07 l P PR
1 year warranty
Il Prices inciude the return of an acceptable simllar tube I

under vacuum. ese tubes are manufactured from
I reprocesed used glass bulbs. All parts and maberialsl

including the electron gun are brand new.
ALL PRICES FOB CHICAGO, ILLINOIS. De-

I posit required, when old tube is not rve- I
turned, refundable at time of retum. 25%

I deposit required on D shipments. Oid I
tubes must be returned prepaid. Tubes
shipped Rall Express. Shipped only to Con- I

I tinental U.S. and Canada.

0 WRITE FOR COMPLETE LIST -

—PICTURE TUBEOUTLET—

2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

| XCELITE, INC. « ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont,
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NEW

IDEA

visit the

March 20-23, 1961

New York

Coliseum and Waldorf-Astoria Hotel

Members $1.00, Non-members $3.00

Age limit—over 18

FOVVVVVVVVVVVVVVV WV N

DON'T
THROW
OLD RADIOS
AWAY!

Here's the data

you need to fix

them FAST ... and
good as new !

Just look up the how-to-do-it data on thar old radio
you want to fix!

Four times out of 5, this giant. N3 -pound, 71i-page
Ghirardi RADIO TROUB. FQHOOTPI( S JIANDROOK
gives exactly the information you need to fix it tn a jifty,
Tells what is likely to be causing the (rouble . . . shows
how to fix it. No useless testing. No wasted tiue. Hand-
hook covers practically every radio recelier motlel made
by 202 manutacturers hetween 1925 and 1942, Usin it,
even beginners can easily fix old sets which might other-
wise be thrown away hecause service Information is lack-
ing. With a few simpe repairs, most ot these old sers can
he made to oDerate perfectly for vears to conie.

THE ONLY GUIDE OF ITS KIND

Cuts service time in half!

Included uare common trouble symptoms and their
remedies for over 4,800 models of old home. auto radios
and record chanuers: Airline, Apex. Anin, Atwater Kent,
Belmout, Rosch. Brunswick, Clarion, Crosley, Emerson,
Fada, G-E. Kolster, Majestic, Motorola. TPhileo, Tilot,
RCA, Silvertone, Sparton. Strombers and dozens mniore.
Invludes hundeds of pages of invaluabie tube and com-
ponent ata, service short cuts, ete.

TRY IT 10 DAYS . . . see for yourself!
L]

| Dept. RE-31, Technical Division
| HOLT, RINEHART and WINSTON, Inc.
|

383 Madison Ave., New York 17, N.Y.

Send Ghirardl's RADIO TROUBLESHOOTER'S HAND.
RBOOK for 10-.day free examination. If I declde to keep
l hook, I will remlt the full price of only 810 plus
postage. Otherwise, 1 will return book postpald and
owe you nothing. (SAVE! Send $10 with order and we
pay posiage. Same return privilege with money re-
funded.)

B A e
ADDRESS.

I CITY, ZONE. STATE
I OUTSIDE U.S.A. —Price $10.50 cash with order only
Money back if book is returned in 10 days.

tusmi-ctrass®

TV Yuners |

the first, the quality, the
proved silencing “Lubri-
Cleaner” for noisy con-
trols and switches on TV,

SPRAY IT : =
0R radio and electronic in-

struments. SPRAY IT or
DROP IT . . . it's easy—
efficient—effective. Make
QUIETROLE your silent
partner in providing satis-
factory service.

monvufactured by

¥ QUIETROLE conper,

SPARTANBURG, South Carolina

In Canada: CROSS CANADA ELECTRONICS
12 Laurel St., Waterloo, Ont.

www.americanradiohistorv.com

switeh in the NO position, examine the
pulse, then flip the switch back to NC
position.—M. A. Suntop

100-MC TRANSISTOR
OSCILLATOR

It wasn’t too many years ago that
special techniques were required to get
an ordinary receiving tube to oscillate
above 100 mec. Now, we have a number
of transistors that operate readily at
frequencies exceeding 200 me. The
Philco data sheet on the 2N1158-A
MADT type transistor shows several
power oscillator circuits for 70, 100
and 200 mec. The circuits feature high
efficiency and good temperature stabil-
ity.

The circuit of the 100-mc oscillator

2N1I58-A
2METER PWR 0SC
S,

RF QUTPUT
@ (z=504Q)

shown can be used on the 2-meter
amateur band. With collector current
of 9 ma, power output is 16, 24 and
32 milliwatts when Vor equals 6, 8
and 10 volts, respectively. Coil L con-
sists of 5 turns of No. 608T Air Dux
with the emitter feedback tap at 4
turns and the output tap at 3% turns
from ground. The feedback capacitor
should be adjusted for maximuni power
output at the supply voltage used.

At 100 me, the frequency drift (nega-
tive) does not exceed 250 kc over a
temperature range of 20 to 60° C. With
supply voltage variations between 4
and 17 volts, the oscillator does not
drift more than 1 me.

REGENERATIVE SUPERHET

In the 1930’s regenerative second
detectors were sometimes used in simple
superhets for increased sensitivity and
selectivity. When adjusted close to the
point of oscillation, the regenerative
detector may provide as much gain and
selectivity as two or three stages of
if amplification.

ADDED TICKLER
3 L‘;).I
<t
m
ToJoSeRy VOLUME
COIL & R L e
CONV | P
<
455KC =
IF colIL ] 2
047 T =

-9V
¢——— P

A similar tnck was used in a four-
transistor superhet described in Radio,
Television & Hobbies (Australia). The
circuit is shown. Regenerative feedback
for the 0C44 detector was provided by
adding a tickler winding to the if coil.
Performance is optimum with the re-
generation control set just short of the
point of oscillation. END

RADIO-ELECTRONICS
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BRAND NEW

UNITED’S FIRST QUALITY

US'N[SSand TUBES DIRCOWNTS op| t 80;ﬁ
PO

Sprague Products Co., North Adams,
Mass., is now packaging two specially
selected assortments of its Isofarad
capacitors for electronic service tech-

Y

74

. .6
Auto Type Power Output
Transistors -4
...... TV Picture Tube
rejuvenated ol TS
...Universal Germanium
Diodes {ideal for smalil
Jap ndms) S- gly 20
in lots of .. .18
FILTER CONDENSERS
Cartridge TYype:
WR

150
150 22‘

150 29¢
K 500 MIL thcon Rectifiers
¥ S Stngly—35c In lots of 10....29¢

: s 'l:0 o 13897 18020
. : ) : Ieca : R : .' ::
co A complete stock of
specnalpurpnse' 'rug
itar
!sumsntb 5 1920) P.0. Box 1000- A.nuusmal Xm:(tln’g
PRICES IN U.S.
Newark N-J' Write for quotatior,

Send for complete parts cafaloq. FREE. Use ad as your

.. . . { order blank. TERMS: remit full price plus postage with or- 1 1
nicians in hinged, compartmented clear der. No COD. Excess postage 5.“ be refunded: Subject to Prior Sale
$5 MINIMUM ORDER

plastic cases. Specially selected assort- |
ments of its Difilm Orange Drop radial- | — —— —— — _— — —

lead dipped tubular capacitors are being |
perlhgell el it calynats. | What articles wou|d you like to see published in RADIO-ELECTRONICS?

Hrid o o rdon, Eletaies NI his Maybe you're the man to write them. Ask for an author's guide.

been cited by the editors of the Seventh RA D IO_ E LECT RO N I CS
Annual Design Review of Industriul | 154 West 14th St. New York 11, N. Y.

LECTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years' Time

Design Magazine for its Citation II

& 120-watt stereo high-fidelity power

amplifier kit which was designed by
Stewart Hegeman.

Shure Bros., Evanston, Ill., produced

(O Radio-Television Plus Color Technician (12 Mon?hs)
[ Electronics Technician (12 Months)

{1 Industrial Electronics Technician (12 Months)

{1 Electronics Engineering (B.S. Degree)

{1 Electrical Engineering (B.S. Degree)

] Mechanical Engineering (B.S. Degree)

a privately commissioned stereo record, Missile headed O] Civil Engineering (B.S. Degree)
“The Orchestra . . . The Instruments,” for outer ] Architecture (B.S. Degree)
which shows the spatial relationships of ‘ tosy of s":,‘:,"c'e' Heald College ranks FIRST West of the
Technology Mississippi in "Who's Who in America"
‘ i l|'°b°"°f°"ies' Approved for Veterans
¥ nc.

S Al DAY AND EVENING CLASSES
v 17 [RZCO AL Write for Catalog and Reglistration Appllication.

’ New Term Starting Soon.
| H E A L D S Your Name — e

ENGINEERING COLLEGE Address
Established 1863 .

| Van Ness at Post, RE Gty o

San Francisco, Calif. FaON ea——— = —

MARCH, 1961 11¢9

www.americanradiohistorv.com
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Now —24-Hour Tuner Service

repair,

Tarzian Offers 24-hour
Direct Factory Service

on TUNER REPAIRS

--->8.50

‘TARZIAN tuners reccived one day will be repaired and shipped out the next.
No increase in price: $8.50 per unit and $15 for UV combinations, That in-
cludes all replacement parts, and a 6-month warranty against defective work-
manship and parts failure due to normal usage. Tuners repaired on approved,
open accounts. Replacements available at low cost on tuners beyond practical

(?) Tarzian-made tuners casily identified by this stamping. When inquiring
~ about service on other than Tarzian-made tuners, always give tube comple-

ment . .. shaft length .

. . filament voltage . . .

series or shunt heater . . . IF

frequency . . . chassis identification. And, allow a little more time for service
on these tuners. Use this address for fast, factory repair service:

SERVICE MANAGER

TUNER DIVISION

E]SARKES TARZIAN IN

Mfgrs. of Tuners, Semiconductors, Air Trimmers, FM Radios, Audie Tape, and Broadcast Equipment

E! CATALOG OF
HI-FI,RADIO, TV
PARTS & ACCESSORIES ~
yours fon the acking !

- . ELECTRONICS MFG. CORP.

u ld.lre 365 GABYLON TPKE. — ROOSEVELT, W. V.

7270 Beverly Blvd.

IT'S NEW
s GOMPLETE
. s YOURS

1 PRECISION

fOR
INDUSTRIAL MAINTENANCE

. ‘|

A ms e LATEST
/' PRECISION; PACE CATALOG

Sea of Electronic
.o Test Equipment
“~@ and Panel Meters for
INDUSTRY
COMMUNICATIONS
SERVICE
Write on your company letterhead to:
PRECISION Apparatus Company, Inc,

(A subsidiary of Pacotronics, Inc.)
70-31 84th Street, Glendale 27, L. 1., N. Y.

120

Mo
[TITTIEN
W

# Ws e e

VHF & UHF TV TRANSLATORS

Dept. C

easl hillside drive

bloomington, indiana

edison 2-7251

Closed Circuit TV Cameras
Micro Wave Relays for
Broadcast & Business
Amateur TV Equipment

INDUSTRIAL TELEVISION CO.

Los Angeles 36, Calif.

Purchasing
A HI-F1
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to pay!

Send Us
Your

List Of
Components
For A
Package
Quotation

You Can Buy
With Confidence
AT AIREX

All merchandise is
brand new, fac-
tory fresh & guar-
anteed.

Free I1i-I'i Catalog

AIREX
RADIO

CORPORATION

Jim Lansing*
Altec Lansing
Electrovoice
Superscope
Hartley ® Viking
University ® Jensen
Acoustic Research
Janszen
Wharfedale
USL Citizen Band
Gonset ® Hallicrafter
Texas Crystals
Concertone
Bell * G.E.
Weathers
Harman—-Kardon
Eico * Pilot
ESL
Superscope
Dual Changer
Bogen ¢ Leak
Dynakit ® Fisher
H. H. Scott
Thorens* Sherwood*
TEC ¢ Roberts
DeWald
Sony * Tandberg*
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
Norelco ¢ Conrac
Fairchild
Pickering * Gray
Audio Tape
Magnecord*
Artizan Cabinets
Rockford Cabinets
*Fair Traded

85-RE Cortlandt St., N.Y. 7, CO 7-2137

wWwWWwW.americanradiohistorv.com

l

the instruments in the orchestrz. The
recording, by Westminster Recording
Co., is available only to purchasars of
Shure’s M3D and M7D cartridge, Stereo
Studio Dynetic integrated tons arm and
cartridge or Professional tone arm.
Cornell-Dubilier
Electronies Div., Fed-
eral Pacific Electrie
Co., Newark, N. T,
designed a Pik-A-Pak
display rack for dis-
tributors who pur-
chase a selection of
its most popular
capacitors. It holds
5,000 capacitors in less
than 3 square feet of
floor space.
Mosley

Electronics, Bridgzton (St.

Louis), Mo., developed a colorful new
point-of-purchase display showing its

complete line of audio contrsl -lates,
including speaker switches. attenuator
plates and speaker wall outlets.
William E. Wilson (below laft) has
been named vice presidert ani general
manager of the Chicago Stendard

Transformer x Wire
Corp., Chicago. Jack D. Hall (above
right) becomes vice president, sales and
marketing, and
Karl F. Crease
(right), vice pres-
ident in charge of
manufacturing. All
three have exten-
sive experience in
the transformer
industry.

Frank M. Hickey
was promoted to
manager, industrial
products sales, for
CBS Electronics,
Danvers, Mass. In
his previous assign-
ment he was mer-
chandising man- *
ager, industrial products.

Donald Jonson
has been named
distributor sales
manager of the
Columbia Wire &
Supply Co.,, Chi- &
cago. He has had
wide experience in | 5
sales to radio and w

RADIO-ELECTRONICS
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TV parts distributors and was previ-
ously with General Cement and with
Erie Resistor.

George C. Isham, manager of market-
ing services for Sylvania’s Electronic
Tube Div.,, was presented with a gold
wateh marking his 25th anniversary

N

-
Robert
(right), president of Sylvania, is shown
making the presentation at the com-
pany’s distributor sales meeting in Bal

with the company. E. Lewis

Harbour, Florida.
Seymour S. Sa-
dowsky was ap-
pointed to a newly
created position in
the General Elec-
tric  Cathode-Ray
Tube Dept., Syra-
cuse, N. Y. He will
provide  technical
lHaison between

field

requirements
for replacement picture tubes and de-

velopment engineering, concentrating
on distribution and installation of ve-
placement tubes.

“ONE DOLLAR BUYS’

HANDY WAY TO ORDER—Simply tear out advertisement and pencil mark
receive a new copy of this ad for re-orders. ON SMALL ORDERS—Inclu

(] 10— DIODE CRYSTALS 1n34A . ...... ... e 81
[05 -DIODE CRYSTALS 1N60 .........c000. 1
[J 100 — ASST. CERAMIC CONDENSERS...... S

[] 100 — ASST. 2 WATT RESISTORS some 505 .81

[[] 70 — ASSORTED 1 WATT RESISTORS ...... S1
[] 35— ASSORTED 2 WATT RESISTORS ...... $1
[ 50 — ASST. TUBULAR CONDENSERS ....... $1
{150 - CONDENSERS .01.500v .....ccouvenen. $1
[[]1 50 ~ ASSORTED FUSES popular sizes . cewee e $1
[J 50 — 1009 Y2 WATT RESISTORS 10%...... $1
[J 75 — 470K2 /2 WATT RESISTORS 10% ..... $1

(] 100 - 5AG FUSES 2 amp 1Ya”x38” .
1100 — 5AG FUSES 20 amp 11"x38" ....
{1100 — 5AG FUSES (50 2 amp & 50 20 amp)
[]5-DIODE CRYSTALS, 1nN64
[]5-DIODE CRYSTALS 1N69
110 - ASST. WIREW'ND RES. 5. 10, 20 watt . .$]1
] 10 ~ HV TUBULAR CONDENSERS .006-1600v .$1
[J 35 — ASST. DISC CERAMICS test numbers....S1
(] 50 — ASST. MICA CONDENSERS some in 5% .81
[0 6— ASST. SLIDE SWITCHES :vst. dpdt, ete....$]
] 3-ASST. TOGGLE SWITCHES spst, dpdt. etc.$1
(315 - ASST. ROTARY SWITCHESs15 worth...S1
[ 100° — FINEST NYLON DIAL CORDnest size . .51
] 200 — SELF TAPPING SCREWS #8 x 127 ..... $1
[0 35 - ASST. RADIO KNOBSscrew and push-on..$1
[ 100 — ASSORTED KNOB SET-SCREWS
[J 25 - ASSORTED CLOCK RADIO KNOBS ....S1

35 — ASST. SOCKETSoctal, novai and miniature .$1

25 — ASST. PRINTED CIRCUIT SOCKETS ...$1
[J 10— ASST. VOLUME CONTROLS Iess switeh.. .S1
] 5- ASST. VOLUME CONTROLS with switeh, ..S$1
[0 10 — 50K VOLUME CONTROLS 1ess switch....$1
] 20 — ASST. PILOT LIGHTS popular tvpes
[0 10 — PILOT LIGHT SKTS. havonet type, wirei..$1
[0 50 — ASST. TERMINAL STRIPS 1. 2 3, 4 1uz .$1
[J 10 — ASST. RADIO ELECTRO. CONDENSERS.$1
[15-ASST. TV ELECTROLYTIC CONDENSERS.S$1

[115-TUBULAR CONDENSERS.1-600v ....... s
(] 15 — TUBULAR CONDENSERS .047-600v ..... $1
[J 15— TUBULAR CONDENSERS .47-400v ...... $1
[ 2 - ELECTROLYTIC COND. 40/40-450v. .00 - 31
[} 3 -—ELECTROLYTIC COND.50/30-150v....... $1

[J 35— DISC. CERAMIC CONDENSERS s000mmf $1
[J 25 - ASST. RADIO DIAL POINTERS
[ 600 — ASST. H'DWARE screws, nuts, rivets, etc. . . . $1
[J 8 — ASST. LUCITE CASES nandy for parts, ... . $1

BROOKSRADIO &TV CORP., 84 Ve

MARCH, 1961

EIA Production and Sales Statistics
(First 11 months—

in units) 1960 1959

TV Retail Sales 5,176,905 5,016,971
Radio Retail Sales* 8,326,275 7,142,424
TV Production 5,302,877 5,756,210
Radio Production 15,604,784 14,069,049
Picture-Tube

Factory Sales 8,481,924 8,705,759
Receiving-Tube

Factory Sales 365,989,000 395,688,000

*Excluding auto.

Irwin K. Paul was
promoted to assist-
ant sales manager
of Arco Eleetron-
ics Inc., New York.
He joined the com-
pany last June and
was formerly with
Sprague Products
Co. and Aerovox Corp.

items wanted.

]2 - MICROPHONES 200 onhms, hi-gain....... S
[] 4 - AUDIO OUTPUT TRANS. 5018 tipe.c.ce.. S
[J1-5" PM SPEAKER alnico =5 magnet .o..o... $1
71 -4" PM SPEAKER alnico #5 magnet...oeoes S1
[J1-3" PM SPEAKER uinico =5 magnet .o 000 .se s1
[11-3%2" TWEETER SPEAKER for HI-FI . ,.... S$1
[]5 - SETS SPEAKER PLUGS wired «evveuvesss $1
] 3- AUDIO OUTPUT TRANS, 6K3 or 6V6 type.S]
[ 3-1LF. COIL TRANSFORMERS 156 kc .o..... $1
[E_' 3-1.F. COIL TRANSFORMERS 10.7 me. Fm .S$1

3 — 1.F. COIL TRANSFORMERS 2682 ke (auto). .$1
1 40— ASST. PRECISION RESISTORS best sizes . .$1
{1100 — MICA CONDENSERS 820 mmf ...... $1
(15— SELENIUM RECTIFIERS 65ma list $1.50 ea.3]
[]4—-SELENJUM RECTIFIERS 75ma........... S1
[] 3 — SELENIUM RECTIFIERS 100ma ......... $1
12— SELENIUM RECTIFIERS 300ma ..... o0t 51
[J 2 - SELENIUM RECTIFIERS 1—350ma 1—75ma ,$1
] 1 — SELENIUM RECTIFIER 500 ma .. ....... $1
(13 - ASST. SIZES RADIO CHASSIS PANS...S1
[] 3 - VARIABLE CONDENSERSsuper 420/162mfd.$1
[ 50 — STRIPS ASST. SPAGHETTI nest sizes ..S1

(1100 — ASST. RUBBER GROMMETS best sizes $1
4 — OVAL LOOP ANTENNAS ass't hi-gain types$1
3 - LOOPSTICK ANT. new ferrite adjustable...S]
3 -2 MEG VOLUME CONTROLS with switch.$1
5 — ASST. 4 WATT WIREWOUND CONTROLSS]
5 — 12 MEG VOLUME CONTROLS jess switeh . $1
—1 or 2 MEG VOLUME CONTROLS1/switch . $1
0 — SURE GRIP ALLIGATOR CLIPS ...... Sl
—~GOLD GRILLE CLOTH 147x14” or 127x18".51
0 — SETS PHONO PLUGS and PIN JACKS..S1
- 5$2.50 SAPPHIRE NEEDLES :000 plavings $1
— ELECTROLYTIC CONDENSERS 80.400v., .51
COND. 20-50 mmf & 15~68 mmf S

COND. 20~100 mmf & 15=270 mmf ... .. S
COND. 20-470 mmf & 15680 mmf. .. .. $1
COND. 20-820 mmf & 151000 mmf .. ..$1
5 — MICA COND. 20-2200 mmf & 15=2400 mmf. . ..$1
5 — MICA COND. 20~6300mmf & 15=10000 mmf . ..$1
5 — CERAMIC COND. 205 mmf & I5~10 mmf .. .$1
5 — CERAMIC COND. 20=25 mmf & 1547 mmf. ..$1
5 — CERAMIC COND. 20-56 mmf & 15~82 mmf. . .S1
35 - CERAMIC COND. 20~100 mmf & 15=150 mmf .S1
[J 35 - CERAMIC COND. 20=270 mmf & 15=470 mmf .$1
[J 35 - CERAMIC COND. 20~1000 mmf & 15~1500 mmf$1
[] 35~ CERAMIC COND. 20-2000 mmf& 15~5000 mmf $1

Dl

5
1
1
1
2
3
3
3
35 - MiCA
3
3
3
3
3
3

000000000000003 1004
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(Dot in square is sufficient). |
de stamps for postage, excess will be refunded. Larger orders shipped express collect.

MAIL COUPON
TODAY!

Find out how
you can get ,
this book /lee e

the V.TV.M. by Rhys Samuel published at
$2.50—contains a wealth of information on
how the V.TV.M. works . . . how to use it.
Send for particulars on how to get this
valuable book.

Mail to Dept. RE3

General Techniques, Inc.

Manufacturers of Quality Electronic Kits
1270 Broadway, New York City 1, N. ¥.

Name..............
Address..
City.....

LOOKING?—you stand a
better chance of finding
what you want if you ad-

vertise in RADIO - ELEC-
TRONICS Opportunity Ad-
lets. See details on page
128.

§ As Much as §15 worth—Everything Brand New and sold to you with a money back guarantee

Pick — ANY 1 DOLLAR BUY FREE with every 10 you buy.
FREE GIFT — with every Order of $5.00 or over.

Enclose with money order or check. You will

{1$15 - ""JACKPOT'* TELEVISION PARTS ....Sl
[J10 - TOP NAME 1U4 TUBES also serves as 1T4. .. .81
[]4 - KENRAD 6SH7 TUBES
[0 3 ~6AL5 unbranded, perfect
(02 -TOP NAME 6SQ7 TUBES.............. $1
(]2 - GENERAL ELECTRIC TUBES #35W4....51
TOP NAME TUBES OZ4, 1B3, 1X2B, 5U4,

6AC7, 6AX4, 6CBb, 6J6, 6K, 6U8, 6V6,

6SN7, 6X8, 12AU7, 12AX7, 50L6 ....... Each $1
{01 -ELECTRIC PHONO MOTOR 78rpm. comp , .Sl
12 - RADIO OSCILLATOR COILS 156 ke....S$]
[J 1-1L1B. SPOOL ROSIN CORE SOLDER
] 4-50" SPOOLS HOOK-UP WIRE 4 colors, .. .51
10 — 6' ELECTRIC LINE CORDS with plugs...$1
[J5-TV CHEATER CORDS with both plugs ... .S]
] 5TV CRT. SOCKETS with 18" leads
(] 5~ HI-VOLT. ANODE LEADS with 18~ leads ..$]
[J100° — TWIN LEAD-IN WIRE 300% nheavy duty S1
[ 50' - FLAT 4.-CONDUCT. WIRE many purposes $1
[] 25" - INSULATED SHIELDED WIRE sl
[ 32° - TEST PROD WIRE deiuxe (red or black) . .S1
1 -$7 INDOOR TV ANTENNA nigain 3 section $1
] 20 — ASST. TV KNOBS, ESCUTCHEONS, Etc.S]
]1-RCA 70° FLYBACK TRANS. #75240... .51
[13-TCDD 60° DEFLECTION YOKES......... $1
[0 1 -FLYBACK TRANS. 90° w/schematic ... .81

O

11 ~TV VERT. OUTPUT TRANS. 10 to 1 ratio. .9
[J1-TV VERT. BLOCKING TRANS. standard .81
] 15~ ASST. TV COILSsync. peaking, width, ete. $1
] 15 - ASST. STANDARD TUNER VHF STRIPS.S1
{0 2-SILICON RECTIFIERS s00ma........... $1
7 1—-SILICON RECTIFIER 750ma ...covevnnns $1
125 — ASST. PEAKING COILS popular types .. .$1
] 10 - TV CARTWHEEL CONDENSERS 10kv .81
]13-TV CARTWHEEL CONDENSERS 20xv . .81
[]2-TV CARTWHEEL CONDENSERS 30kv ... .$1
[J1-TV RATIO DETECTOR COIL 1.5mc ..... $1

1-TV RATIO DETECTOR COIL 10.7me ..... $1

1-TV SOUND IL.F. COIL 4.5mc .....c0.nen 31
] 3 -HV RECTIFIER SOCKETS 1B3 m’nted ....$]
[0 3-HV RECTIFIER SOCKETS 1X2 m™ted ... .$1
[J1~- TV SYNCHROGUIDE COIL #205R1..... $1
[]3-TV ALIGNMENT TOOLS assortment #1.. .81
1 3-TV ALIGNMENT TOOLS assortment #2.. .31
[]3-TV ALIGNMENT TOOLS assortment =3.. .81
13 -TV ALIGNMENT TOOLS assortment #4.. .S1

] 3—-TV ALIGNMENT TOOLS assortment #5...
EACH ALIGNMENT TOOL is different and valued at over 31

TELEPHONE

sey St., vept A New York 7, N.Y. sz,

121
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—*“TAB" Tubes Tested, Inspected, Boxed—

Six Months Guarantee!! No Rejects!
NEW & Used Gov't & Mfgrs. Surplus!

Ordera 810 or more, Receiving tupes only ppd, 48 states

0A2 .80|68J6 .69 12AT6 5911851  1.00
082 .85/68K7 .89 12AT7 84 11726 1.10
oc3 .60 6BL7  1.25 12AU6 .69 4-65A 16.00
on3 .35 68NG .98 12AU7 .69 2021 2/§1
o024 .59/6BQ6  1.19 12AX7 .79 3D23 3.85
1A7 .89 6827 1,25 12BA6 .65 717A 5/81
183 .78/6C4 .43/12BA7 .99 4-125 29.00
1RS .78/6C5 .69/12BD6 .59 4 250 35.00
i1sa .78/ 6CB6 .80[12BE6  .59|4 7.00
17a .78'6CD6  1.4Di12BF6 .59/ 4PR60 29.50

Send #s¢ for Catarog!

1ua 3/$1)6H6 3/% .99(4X150G 515

us .73/ 6JS .52/128Y7 98/4X250 35.00
1X2A .90/616 .48/ 12827 99(4X500 38.00
3Q4 .68 |6K6 .59 12€U6 1.45(SBP1 .00
3Q5 .8BGKF 1.65 125A7 94|58BP4  7.50
3sa .68/6L6 1.10/1256G7 89 (35T 4.00
3va .83/ 654 .59 128H7 39(100T  7.00
SRa .08/ 658 .499|12517 751316 5/51
5u4 .75/ 6SA7 .69/125K7 94(388A 3/51
sva .80|6SB7  1.18/125Q7 B4/4168  4.00

Wnu('d Suw!u. Elaetronics fwn vrhaalv & U
5Y3 .89 1 450T 42.00
6A84 39 ssc7 a3 91’8 1 1 807 1.00
6AC7 70|65H7 .69 25BQ6 1.39 809 3.00
6AG? 89/6537 .68 25L6 89/811 4.40
6AH6 80 6SK7 .72 25W4 77812 3.00
6AKS 6SL7 .80/2525 63 813 9.00
6AL5 2/31 6SN7 2/81 2526 .75 814 3.45
6AGS 63|65Q .74 EL34  3.19 815 NI
6AS7 3.00|6SR7 .19 EL37  2.40 B26 1.00
6AT6 49678 .98/35L6 .69.8298  8.00
Wanted 304 T mbea[ Top & ¢ 8 Paid

6AU4 1.10|6U8 s5Wa 49 832A  7.00
6AUS  1.19 5vscT 70 3sv4 69 872A  3.50
6AU6 .89 79 3525 63/1625  2/81
6AX4 .79 sw 89|50A5 614 4.00
6BA6 .59/ 6X4 2/$1/5085 695879 .98
68A7  1.00 6X5 49 50Cs 695881  2.70
6BD6 .89 6Y6 97 50L6 6550  3.90
6BE6 59 7N7 B89 /KT66 3.29(5654 1.00
6BG6  1.50/12ALS 59 75 .89|5894 12.00
6BH .72/12AQ5 7580 .59/7193 10/81

6 ! !
TUBES WANTED! WE BUY! SELL & TRADE!

"*VACDAC''® SILICON TUBE RECTIFIE

WITH BUILT IN RF SURGE & SERIES
BALANCING PROTECTION

TYPE VRMS/PIV AMPS PRICE
ST866 5000/10400 0.3 $20.00
ST316 S000/7000 0.3 $16.00
STaR4 1001), 2800 0.5 $15.00
ST5U4 1120/1600 0.6 $ 8.00

"'TAB'" KITS! ""TAB'* THE BEST KITS! “"TAB'*
All Kits Contain Most Popular Values & Sizes

Kit 2 Eng. Parailel Rules | Kit 5 Sub-Min Tubes

Kit 35 Precision Resistors | Kit 40 Standoff Insulators

Kit 10 Switches Kit 35 Power Resistors

Kit 75 Resistors 1%./12W | Kit 75 Mica Condensers

Kit 150 Carbon Resistors | Kit S Crystal Diodes

Kit 25 Pancl Lamps Kit 100 Fuses, Assorted
Kit 12 Electrolytic Cond s | Kit 100 Ceramic Condsr.
Kit 56 Tube Sockets Kit 10 Germanium Diodes

Kit 85 Tubular Cond' sers Kit S FT243 Xtal Holders
Kit SO0 Lugs & Eyelets Kit 8 Silicon Diodes

Kit 10 Bathtub Oil Cond's | Kit 5 Microswitches

Kit 5 Ibs. Surprisc Pckg. | Kit 4 Asstd Rectifiers
Kit 10 Xmttr Mica Condsr, | Kit 2 PNP Transistors
Kit 3 Phone /Patch X'mrs‘ Kit 4xS0 Ft Hookup Wire
Kit 3 Searchlights Kit 2 Veeder Counters
Kit Circular Siide Rute | Kit 2—Computer Toroids
Kit 12 Algtr Clip Asst’d. | Kit High Galn XTAL Mike

BUY 10 KITS—GET ONE FREEIEACH KIT 99¢
NEW BATTERY CHARGER BCé-12V

For 6 or 12 Volt Batterics,
Trickle & Full Charge up to 4 amps

Charges & 12 volt batteries.
Built  BC6-12vVEH.
BC6-12VK ['reasse

o "\442 $4.50. 2N277 54, 2N278 $5.
3 2N176 $1.80, 77

NEW SILICON 750MA* DIODES HL??

GENERAL PURPOSE 400 PIV at 300 MA

SPECIAL 2 FOR $1 20 for $7
—_——
rms/piv rms/piv rml piv s/piv
17/25 35,80 //100 140/200
14¢ 19¢
""'rms/p T emsgeiv T T rms/piv | ems, p.v"'
210 300 230 4oo 350/500 420/600
10c $1.00
1= piv. | rms/piv | rms/ s/plv
aso '1oo 560, soo 630/900 100/1000
$1.2 $1

. CAPACITOR INPUT DERATE 20%:
(33 or more thls item we pay P.P./U.S.A.)

TOP HAT SILICON DIODE EXPERIMENTERS KIT
us

CLIPPER & RECYIFIER
DIODES! A $10 VALUE, 8 for $1.

SILICON POWER DIODE STUDS.*
OPERATION UP TO 125°C CASE TEMP

DC 17.SRMS | 35RMS 70RMS 105 RMS
AMP 25PIV S50PIV 100PIV 150 PIV
1.5 .20 .35 .45 .55
2 -30 .45 60 | ‘80
6 .50 1.00 1.45 1.75
12 .85 1.60 2.15 2.90
18 1.45 2.15 2.90 3.85
35 1.75 2.75 3.75 4.60
70 2.99 5.45 7.60 8.75

240 5.90 9.45 12.60 | 15.75
DC 140RMS 210RMS | 180RMS | 350 RMS
AMP 200PIV 300PIV 400 PIV 500 PIV
1. -70 .85 1.00 .35
2 1.00 1.35 1.60 1.95
6 2.15 2.50 3.4 4.30
12 3.90 5.00 6.9 8.7
18 4.80 5.90 FOR QUANTITY
3s 5.65 7.45 Export & User Prices
70 10.30 13.75 Write on Company
240 19.90 29.45 letterhead

LOW PRICES TO VOLUME BUYERS!

*Derate 209, for battery or capacitive load or D.C.
blocking!

TERMS: Money Back Guarantee!

Our 1Sth year. $2 min.

F.0,B. N.Y.C. Add shpg charges

or for C.0.D, 2594 Oep. Prices

shown subiect to chanqe

111-GC LIBERTY ST.. N. Y. 6,
L_Send_25¢ oone: recTOR 2.6245
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FUN WITH ELECTRICITY, by Tom Ken-
nedy, Jr. Gernsback Library, Inc., 154 W.
14th St., New York 11, N. Y. 5V2 x 82 in.
128 pp. $2.65.

All the old experiments and equip-
ment adult readers remember in the
electricity books for boys which may
have started them on their electronic
careers are found here-—the galvanom-
eter, motor, generator, solenoid, Tesla
coil and D’Arsonval meter ave all
present. Drawings are carefully worked
out, the author having built each piece
of equipment before describing it. The
language of the book is aimed at the
adolescent.

His first two chapters deal with
principles and throughout the book
there are interesting sidelights and
references—for example, few people

know that the Roget dancing spiral
was invented by the author of Roget’s
Thesawurus.

The author—who was for 25 years
radio reporter for the New York Times
and a well known experimenter in the
fields of electronics and hi-fi—writes
with the style of a person who feels
that his material is important, making
the book far different from the usual
work intended for a juvenile audience.

NOISE IN ELECTRON DEVICES. Edited by
Louis D. Smulin and Hermann A. Haus.
John Wiley & Sons, Inc., 440 Fourth Ave.,
New York 16, N. Y. 6 x 9 in. 413 pp. S12.

This text, based on a MIT course,
is prepared by seven authorities on the
subject. Using higher math, it analyzes
tube and semiconductor noise, noise
propagation and other topics. Masers
and parametric amplifiers are studied.
It is a comprehensive book for students
and specialists.—IQ

INFRARED RADIATION, by Henry L.
Hackforth. McGraw-Hill Book Co., 330
W. 42 St., New York 36, N.Y. 6 x 9 in.
303 pp. $10.

A complete guide that starts right
at the beginning, this book covers the
basic physical laws which govern IR,
using a minimum of math. IR sources,
optical systems and detectors are de-
scribed in Part I. The second part
describes, illustrates and discusses
applications to science and industry.
A final chapter shows how IR is help-
ing space technology. The book is clear-
ly written, well illustrated.—IQ

FROM TIN FOIL TO STEREO, by Oliver
Read and Walter L. Welch. Howard W.
Sams & Co. Inc., 1720 E. 38 St., Indian-
apolis &, Ind. 6 x 9 in. 524 pp. $9.95.
This will presumably become the
authoritative work in its field. Chapter
1 starts Before the Phonograph and
Chapter 29 is entitled Tape Versus
Discs, a Look Into the Future. Between
is the whole history of phonography.
Due to the interests of the authors,
the book covers in depth both technieal

WWW.americanradiohistorv.com

and commercial angles, so we have
chapters on the early local phonograph
companies and the modern automatie
phonograph industry as well as dis-
cussions of dises vs cylinders and a
complete chapter on the theory of
matched impedance.

An appendix covering subjects that
range from Edison’s early sketches to
a piece of sheet musie, the “Song of
Mr. Phonograph,” and an extensive
bibliography and index conclude the
book.

The photographic illustration is
extensive, covering models from the
earliest tinfoil devices to juke boxes
of the 1958 period. A large number of
the photographs are from the collection
of Oliver Read, probably the leading
American collector of old phonographs.

MARINE RADIO AND ELECTRONICS, by
Allan Lytel. Cornell Maritime Press, Cam-
bridge, Md. é x 9 in., 242 pp. $7.

This book explains FCC rules, lists
marine frequencies and tells how to
make and receive calls. Radar, depth
sounders, electron beacons, fishfinders,
foghorns and compasses are among the
devices discussed. It is clearly written
and well illustrated.

Vhf, medium and high frequencies
and the Citizens band are covered.
Equipment maintenance, antennas,
maps and schedules are among the use-
ful information for the boatman. The
book will add to safety and convenience
at sea.—IQ

LET'S EXPLORE WITH THE ELECTRON, by
Alfred Bender. Sentinel Books Publishers
Inc., 112 E. 19th S+., New York 3, N. Y.
52 x 8 in. 128 pp. $1.

Beginning with a chapter on elec-
tricity in the making, experiments with
simple batteries, electroplating, mag-
netism and electromagnetism, resistors
and thermistors, thermoelectricity and
photoelectricity are described. The book
is well illustrated.

INDUSTRIAL ELECTRONICS LABORA-
TORY MANUAL FOR ELECTRONICS
TECHNICIANS, by Paul B. Zbar. McGraw-
Hill Book Co. Inc., 330 W. 42 St., New
York 36, N. Y. 8%2 x 11 in. 201 pp. $5.

The latest in the series sponsored by
the Electronic Industries Association
and the New York Trade School, this
manual is devoted to industrial elee-
tronies. It is divided into 39 jobs,
beginning with the characteristics of
a gaseous rectifier and running through
thyratrons, phototubes, timing cireuits
and time-delay relays, three-phase rec-
tifiers, motor control and other types
of controls to computers. Six jobs deal
with computers and counters. The last
three cover synchros and servomech-
anisms.

The book fills a gap in the literature.
FFar too little has been written on indus-
trial electronics. END

RADIO-ELECTRONICS
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SOLAR-CELL PRECAUTION

Be careful when handling small, un-
mounted, “single-shingle” silicon photo-
cells (such as International Rectifier
type 1020). These little cells break and
chip like thin glass. Tkey will stand no
bending, very little pressure and little
dropping.—Rufus P. Turner

HEAT-SINK INSULATOR

When commonly recommended mate-
rials are not readily available for

insulating a transistor

from a heat

sink, an excellent substitute is varnished

cambric.

It can be found around most service
shops, particularly in the high-voltage
cages of discarded TV sets. It has
excellent insulation qualities, can be cut
to any shape with a pair of scissors and
has fine heat-conducting ability. Be
sure to coat the cambric with silicone
grease before using it.—Domenic Ripani

expansion band away after it becomes

worn, fasten it down to the lid of your
toolbox. This little gadget comes in
mighty handy for holding small parts
that are being soldered or tested.—
John A. Comstock

COLOR

and sample color fitters.

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size B & W
’_IR; to receire compatible color

COLODAPTOR ‘Easily at-

tached to any TV set, does not

affect normal operation, often

built from Dparts experimenters

have on hand, BRILLIANT
! ONLY

N
Complete booklet—gives theory of opera- s 95
tion, all eonstruction details, schematic,

Essential Parts Kit—All Special Parts—Coils,
Delay Line, Crystal, Color Filters

o' $19.95 Une $20.95
Other Kits, Wired Chassis, Motors Available
COLORDAPTOR Mento Fark, Gait.

RECORDING
*®

600 MYLAR &'
900’ MYL.
1200° MYLA

postage 2400

*Oxide kuoronteed not to rub off
or squeak—or money buek. Com-
(( % pare ours with other “Bargain’
Q \ tape. You'll find it's more thun
= B juat “price” when you deal with
= us. We are ariginal pioneers in the
~, lane recorder businesn and our
—/ reputation meana everything to us.
800’ acetate (ph.}n(ic). 5% 5
reel
AR (Polyester), 5"
LAR. 34 mil, 57 reel

1800 o, 7,
1800° MYLAR 1 mil thick, ks -
2400° MYLAR. l'nle_n-llued"7
MYLAR. tensilized. 7
Studios. Lurge Usera Even Lower.

1.

1.

. 1.

R, 1% mil. (strong) }
2.

2,

3.

TAPE

NORELCO
SPEAKERS

Famous 9777—successor to 97I0M twin-
cone speaker—originul list 38.95, upun] NET
23,07. NOW while they last 3 off met . , .
11.98 plus postage. (discontinued model).
Frenquency 40-20,000 c¢y. Other SENSA-
TIONAL Speaker reductions on a firat come,
first served bases.

SEND FOR SPEAKER SPECIFICATION
SHEET.

1776 COLUMBIA ROAOD

COMMISSIONED ELECTRONICS CO.
WASHINGTON, D. C.

Established 1899
1501 W. Congress Pkwy. I8
Chicago, Dept. 61-D

MARCH, 1961

TOP-OF-TOOLBOX VISE

Instead of tossing an old wristwatch

INEXPENSIVE PANEL
BEARINGS

Quite often, while building a piece

of electronic gear, the home constructor
needs a panel bearing to support the

(Continued on page 126)
“C" WASHER — ) OLD VOLUME CONTROL

4
THREADED
BUSHING

MOUNTING NUT

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop-l.abs of Coyne.
Prepare for a better job and a successiul future in a
top opportunity field. Advanced education or pre-
vious experience not needed. Employment setvice to

graduates,

Enroll NOW—Pay Later

Finance Plan and Fasy Payment Plan. Also Part
Time Employment help for students,

FREE BOOK Clip coupon or write to address
below for Free Illustrated Book.

“Guide to Careers''—Describes al] training offered.

No obligation and No Salesman Will Call. Act NOW, |

B.W.Cooke, Jr., President CHARTERED
NOT FOR PROFIT

‘““GUIDE TO CAREERS™

COYNE ELECTRICAL SCHOOL [ | W°fys, |

o 1s0Lw Congress Pkwy. e 1
Chicago 7, Ill. Dept. of Electronicse1-b| | athome |
NAME |
| ADDRESS. |
| cITY STATE I
Unlike most other schools, we do nof employ salesmen. 1

Wwww.americanradiohistorv.com

STEREO
FM-AM RECEIVER

® Twice as sensitive as any competitive
stereo receiver—and easily the most pow'-
erful, with a conservative rating of 70
watts distortion-free music power! The
FISHER 800 incorporates the famous
Golden Cascode Front-End for the out-
standing FM sensitivity of 0.7 microvolts
(20 db of quieting with 72-ohm an-
tenna!) The AM signal is of FM calibre,
for perfect FM-AM Stereo. The 800 offers
unlimited flexibility for every application,
including Center Channel, Tape Monitor-
ing and Multiplex Stereo! Truly, here is
an instrument you'll be proud to own and
recommend to your friends! $429.50

Write Taday For Complete Specifications

FISHER RADIO CORPORATION
21-51 44th Drive * Long Island City 1, N. Y.

(RS ST T S e
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ELECTRONICS
FREE! CAREER KIT

If you're interested in breaking into a
good-paying job in Radio-TV-Electronics,
I.C.S. will send you absolutely free a
famous Career Kit with 3 famous booklets
that have helped thousands of others —
just like yourself —on the road to real
success. Includes:

] ““HOW TO SUCCEED" Career Guide -
36-page gold mine of career tips and
information.

2 #J0B CATALOG" of opportunities in
your field of interest.

3 “SAMPLE LESSON" (math) to demon-
strate the famous I.C.S. method.

Send today for your free 1.C. S. Career Kit
with these 3 famous booklets. There's no
obligation. This may be the big break
you've been waiting for. Mark and mail
the coupon today.

SCHOOL
DIRECTORY

INTERNATIONAL CORRESPONDENCE SCHOOLS [

Dept. 370878 Scranton 15, Penna.
Please send free Career Kit with 3 famous booklets
0 General Electronics Radio-TV Serv'g ) Practical Electrician
O Industrial Electronics O Sound Equipt, Serv'g O Protess'd Eng. (Elec.
O Radio-TV Eng'r'g Eiectrical Eng'r'g Electrical Dratting

ENGINEERING EDUCATION
9. for the Space Age

(O ~oTiiRoP INSTITUTE of Technology
is a privately endowed. nonprofit college of engineering

TV—FCC

ELECTRONICS

O Electronic Servicing (O Electrical Tech. () Other oftering a complete Buachelor of Science Degree PProgram
Name Age TRAIN AT SCHOOL RECOGNIZED BY and TWO-YEAR accredited technieal institute curricula
- — - ELECTRONICS INDUSTRY | Students from 50 states, many forelgn countries. Qutstand.
Address. Ingly successful graduates emploved in aeronautics, clec.
: — —— — — Specialize by choosing the residence training tronics. and space 1echnotogy, Write today for  eataloge
City State. best suited to your needs—from 3 streamlined 80 0D ‘NORTHROP INSTITUTE OF TECHNOLOGY

courses. y " 1181 West Arbor Vitae Street. (nalewood 1, California
Non-essential math omitted.

(2

Study in the “Valley of the Sun
ELECTRONIC ENGINEERING

st TECHNOLOGY
’\ College-level resldent schooling l
Veteran-approved. Catalog on request
Middleton Institute of Electronics
2937 E. McDowell Rd. |
S lv == Q\ PHOENIX

ARIZONA ‘

ENGINEERING

HOME STUDY COURSES

RADIO
. LECTRON
Courses written by world $EEEJ,5?O,'4CS
authorities in all branches of | ClRCUIT |

MATHEMATICS

engineering and science ond ELECTRICAL ENG,
(]

proved successful by thous- | TELEPHONY

:nds of our graduates. One gb\g\L/EEYTh?G

our each day in your spare ARCHITECTURE
time will start you off to higher | FORESTRY

pay, security and prestige. ?r';';'é?um
Personalized instruction | MECHANICALENG.

INDUSTRIAL ENG.
& MANAGEMENT
REFRIGERATION

methods ensure rapid pro-
gress. Fill in the coupon and

indicate the course of interest. ELRASFTTII(':*SG |
3 A

We. will send you a complete AERONAU‘ncAL
outline of the course and a NG.

Klet ibi ; HICN SCHOOL
boo describing the Insmf.vte CHEMICAL
and our advanced teaching | MATHEMATICS
methods. JOURNALISM ‘

ACCOUNTING

L THIS COUPON TODAY
SENEEENEAEEREEEEEEREERRERAERR

]
CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED
767 Century Bidg., 412, 5th 5t. N.W., Wash,, D.C.

NAME

ADDRESS

ciry STATE

COURSE OF INTEREST,

Canadians: Send to CLS.T., 767 Garden Bidg.,
263 Adeclaide St. West, Toronto, Ontario.

% C.I.S.T.
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Train for
1) Radio-TV Service
2} Electronic Technician
3} Communications Technician
(FCC License)
Classes now starting
Write for free booklets—no salesmen

WESTERN ELECTRONICS INSTITUTE
5119 Sunset Blvd., Los Angeles 15, California

ELECTRONICS

GET INTO

V.T.I. training leads to success as
techniclans, field engineers, speclal-
ists i{n communications., gulded mis-
slles, computers, radar and automatlion.
Basle and advanced courses in theory
and laboratory. Assoc. degree in elec-
tronics in 29 mos. B.S. in_electronic
engineerin obtalnable. P ac-
eredited, = ved. Graduates In
all branrhes of nreclronlcs with major
Start September, Febru.

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion!
Win your diploma in
ENGINEERING
MATHEMATICS

from the
Indiana Home Study lInstitute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronics industry.

These unusual courses are the result
of many years of study and thought by
the Presng nt of Indiana Home Study
who has personally lectured in the class-
roomn to thousands of men, from all walks
of life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW vyou can master engineering
mathematics, and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you pay only AFTER you have
completed each Unit of your course.

In plain language, /f yon aren't satis-
fied you don't pay, and there are no
strings attached.

Write today (a postcard will be fine)
for more information and your outline
of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA Home Study Institute
924 E. Columbia Ave., Fort Wayne, Indiona

afry.
Dorms, campus. High Schoo! s!rmuate
or equlvalent. Catalog

VALPARAISO TECHNICAL
INSTITUTE

Dept. C Valparsiso. Indiana

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERYVICING
BLACK & WHITE—COLOR

APPROYVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

LEARN
RADAR MICROWAVES

1425 EUTAW PLACE, BALTIMORE 17, MD.
COMPUTERS—TRANSMITTERS
CODE L4 v o RADIO

Phila. Wireless Technical Inst.
R 1533 Pine St.,Philadelphia 2, Pa.

A Non-Profit Corp.
Founded in 1908
Write for Free Catalog to Dept. RE3

lasses now forming

ENGINEERING COURSES

E.E.
Option Electronics or Power
Mechanical. Civil & Physics
Also in Liberal Arts

presented through

HOME STUDY

Resident Classes Also
Available if Desired

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
C.As & SCIENCES

Primarlly a correspondence
school

Holtywood 38, Calif.

PACIFIC
INTERNATIONAL

5719-M Santa Monlca Bivd,

WWW.americanradiohistorv.com
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MATHEMATICS MADE EASY

by new step-by-step home study method. Courses
from elementary to advanced level. Fees as low
as $10. Diploma awarded. Free booklet by Prof.
Allcut, P. Eng., gives complete detail. Write
today to CANADIAN INSTITUTE OF SCIENCE
& TECHNOLOGY LTD., 412 5th St. N.W., Wash-
ington, D.C.

a» SCIENCE
e ENGINEERING

8.S. Degree—36 mos. e B.E. Degree—27 mos
Accelerated year- round prog am: Aero., Chem., Clv 1,
Elec., Mech., Metal.; Math., Chem., Physics. Modest rate.
Earn board. New classes slarl Mar., June July, Sept.. Jan

Catalog. 1531 E. Washington Bivd., Fort Wayne 2

INDIANA TECHNICAL COLLEGE
twenty to one dividend . . .

that's the return you can receive from vour Investinent
in your college education in engineering or business.
Faster advancement. too. Important firms ilke Tri.State
College graduates . . . return regularly to
interview seniors. Become an Electronics
Qualify faster here.

Bachelor of Science Degree in 27 Months

in Electrical (Electronics or Power maJor. Mechamcn
Chemical, . Aeronautical. Civil  Engincerng. IN 36
MONTHS B.S. in Business Adminlstration (General Busi-
ness, Accounting, Motor Transport Management malors).
For earnest. cn|nb|e m'|lure students. Small classes.
More professional class ho Beautiful campus. 3

our Campus to
Engineer.

equipped S odo el ulldine shevdormod
'ound operation. Enter June, Sept., ‘Jan.. Mar, Founded
Write G. McCarthy, Director Admissions, for

Ca!alog and

TRI-STATE COLLEGE

*Your Career in Engineering and Commerce’"

2431 College Ave.
Angola, Indiana

Learn Transistor
Electronics At Home!

B Prepare now for a profitable
career 1n this growing field. Learn
theory, construction and appli-
cations of all types of transistors
with this proven home-study

course from the Philco Techno-
logical Center.

FOR FREE INFORMATION
PLEASE WRITE TO:

PHILCO.

TECHNOLOGICAL CENTER

“C' and Ontario Sts., Philadelphio 34, Pa.

o TV FCC o
ELECTRONICS

TRAIN AT SCHOOL RECOGNIZED BY ELEC-
TRONICS INDUSTRY. Specialize by choosing
the training best suited to your needs—from
three streamlined courses . . . non-essential
math cmitted; Train for (1) Radio-TV Servic-
ing; (2) Electronic Technician; or (3) Com-
munication Technician (FCC License). Classes
now starting. Write for free booklets. No
salesmen.

WESTERN ELECTRONICS INSTITUTE

5119 SUNSET BLVD., LOS ANGELES 15, CALIF.

MARCH, 19¢1I

Prepare for your career in

ELECTRONICS
ELECTRICAL ENGINEERING
RADIO-TV

COMPUTERS

Through study at the Milwaukee
School of Engineering, you can gain
a sound technical education — and
open the door to a rewarding career in
the space age as an engineer or engi-
neering technician.

At MSOE, new classes begin quar-
terly. Previous educational, military,
and practical e_xperience evaluated for
advanced credit. Veteran approved. financial aid, and placement service
Write for more information today. available.

- D D S D D D D D D D D S D ey

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

Bachelor of Science degrees—4 years
Electrical Engineering
~ Communications option
— Electrical Power option
Mechanical Engineering

Pre-technology program, scholarships,

) NEW! ¥ MILWAUKEE SCHOOL OF ENGINEERING 1
e , 1 Dept. RE-361, 1025 N. Milwaukee St., Milwaukee 1, Wis, §
oo FREE : (Please Print) -
“Your Career” 3
! Name.
1
\"W"""'O PeBiket : AATOSS e
- o 1 Course interest. ... S— . ]

coupon today!il o me ennesnnsmnnsnsesmnesmnmnomns = omns o=

MILWAUKEE SCHOOL OF ENGINEERING

1025 NORTH MILWAUKEE STREET ¢ MILWAUKEE 1, WISCONSIN
LECTRONICS

AT LAST! A home study course cover- |
FREE 1 APTITUDE TEST

ing all phases of electric and electronic
Prove to yourself that you are qualified to learn 2.way

A NEw course [FXRIHIT
FM radio servicing. All you need to know is basic elee-

An extensive
course covering
every make of organ—repair, regulat- |
ing, and troubleshooting.
1ronics to hegin studying for a rewarding career in this
rapidly growing Weld.

Two-way radio technicians are desperately needed 10 fill
many full and burt time job opportunities 1o service shops
throughout the country. The 38 lesson Motorola Truining

| Iustitute homs study coursze trains you to be a qualified

| 2-way FAl radio technician in us little as 6 to 8 months.
Ster ahead to gTenter earnings. 8 better future by learning
2-way I'M radio servicing, Send for FREE Motorola
Tralning Institute olemmnms test today. No obligation
and no xaleaman will ca

Electronic

ORGAN SERVICING

Your Opportunity To Get into A
New, Rapidly Expanding Field At

' d

The Start. Don't Miss It !! | MOTOROLA numm(; INSTITUTE Dept. A-163 |

| 4501 W. Augusta Blvd., Chicago 51, II1. I

WRITE NOW NILES BRYANT SCHOOL I Send FREE electronics test and details on MTI home study course. I
FOR FREE Dept. E., 3731 Stockton Blvd. NAME_

BOOKLET Sacramento 20, California I ADDRESS o I

| city STATE |

NHSC Approved * The Pioneer School
Established 1898
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TIME TO
CLEAN UP YOUR
SYSTEM...

ore/co® "7 |
LOUDSPEAKERS ‘

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

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

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

Guild-crafted by Philips of the
Netherlands to give you

THE CLEANEST
SOUND AROUND

Ask for a demonstration wherever ‘
good sound is sold or write to:

NORTH

AMERICAN '
PHILIPS

CO., INC.

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

Write for complete details about the Gernsback Technicians'

and Hi-Fi Book Club Plans.

Gernsback Library, Inc.

154 West 14th St.

New York 11, N.Y.

LAG-55 AUDIO GENERATOR
SINE SQUARE

A multi-purpose generator for

wnew " LEADER" test iwstrament

measurements on audio equipment
-amplifiers, speakers, networks,
Three waveforms: sine, square and
complex for all types of measure-
ments including response, distor-
tion, transient and [-M distortion
checks. Full range is from 20
to 200,000 cps, output 5 volts
with minimum amplitude variation
throughout whole range.

The LEADER test instsuments are being used in the more than 36 countries,

ottesting their excellence in design, performonce and usetulness.

OHMATSU ELECTRIC CO. LTD.

850 TSUASHIMA-CHO KOHOKU-KU YOKOHAMA, JAPAN

WWW.americanradiohistorv.com

(Continued from page 123)
long shaft of a switeh or potentiometer
located deep within the chassis. A suit-
able bearing can be made from the
threaded mounting bushing of a dis-

carded volume control (Fig. 1).
Take the back off the old control and
remove the C-washer that holds the
shaft in place. Slide the shaft and wiper

A'PANEL OF EQUIPMENT UNDER
THREADED CONSTRUCTION
BUSHING

NG TO CONTROL OR SWITCH

D( £l
B—=a
MOUNTING NUT

EXTENSION SHAFT

A Fig.2
arm out of the control. If the case is
plastic, break it away from the threaded
bushing with a pair of pliers. Tin snips
or a hacksaw may be required to extri-
cate the bushing if the case is made
of metal.

Use the old volume-control nut to
mount the bushing on the panel of the
unit being constructed (Fig. 2). Care-
fully position the bushing so that the
shaft which passes through it will work
freely without binding.—Hartland B.
Smith

CLOTHESPIN EASES PROD
HANDLING
By attaching your test prods to the
legs of a wooden spring type clothespin
with rubber bands as shown, you will
be able to handle them much more

easily. Since both prods are attached
to each other, you can handle them
single-handed. Just a squeeze puts the
tips closer together to touch test points
only a short distance apart. You will
find this clothespin-and-prod arrange-
ment a real convenience once you get
used to working with it.—John A. Com-
stock
BONDING STRAPS

One day while I was preparing to
align a TV set I discovered that I
needed some bonding straps right away
but none could be found in the shop.
I noticed some coaxial cable lying in a
corner and an idea struck me. Why not
use the shield of the coax?

First I measured off the desired
length of coax cable. Next, with a razor
blade, I slit the coax lengthwise and
removed the outer covering. Then I
pulled the inner conductor out of the
shield and stored it for future use.
Next I attached alligator elips to both
ends and pulled the copper shield
through my fingers to flatten it out and
my inexpensive bonding strap was com-
plete.—Paul Mitnaul END

RADIO-ELECTRONICS
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’ Qty. Type Price Qty. Type Price Qty. Type  Price
__0I8M .79 | __GAWS 89 | __12AF6 .49
THE SIGN ﬂr __1AX2 62 | __6AX4 65| __ 12808 .46
= TTiB3GT 73 | _SAXT 64 | 125 45
__10N5 .55 | __6BA6 .49 | __12ALB .95
p __163 J3 | __6BCS 54 | __12805 52
: 13 J3 | —_6BC7 94| ___124T6 43
__1K3 73| __eBC8 .97 | __12AT7 .76
__1l6 105 | 6806 51| __12AUB 50
___ILN5 .59 | __6BE6 .55 | __12AU7 60
___1IRS €2 | __6BF6 44| __12av5 97
. . 155 51 | "_6BGE 166 | __12av6 41
14 58 | __6BM6 65| __124v7 .75
! —_1U4 57 | —_eBHB .87 | __12aX4 67
__1U5 50 | ___68I6 62| _ 12ax7 83
__1x28 82 _sgx; Igg __12811 86
. | (ORI MR N oarq g | —BBL 001 _ 1284 63
Buy D,RECT FRUM 3 , §__3as 42 | —6BN& ST Tggag 50
,, ‘ ; < e 51 | —6BNE 741 12806 .50
° e 0 Lid i
RAD-TEL! s
| .q, 10 " _3AV6 41| __6BG5 .65 | _ _12BE6 .53
ORDER RAD TELIS % . __3BA6 51 | —6BGBGT 1.05 | _ 12BF6 .44
a | ___3BCS 54 | __6BQ7 95 _12BHT .73
A ‘ __3BE6 52 | —6BRB 78| __ 12816 .56
FIRST QUALITY TUBES TODA ™ = R TER R —ihw b
'. : __3BUB 78 | __6BYE .54 | __128Y7 .14
& —38Y6 55| 6826 .54 | 12827 15
NOT USED!!  NOT PULLED OUT OF SETS!! T 55 | _e8z1 37 | Tiacs  se
__3cB6 .54 | —6C4 43 | 12085 59
) G[ " n T 3CF6 60 | __6CB6 54 | _12CN5 .56
SERVICEMEN: HUGE SAVINGS!'! n U366 2 | _ecos 142 | __120R6 5
FAST ONE DAY SERVICE —ihe g |tUe ) 20 106
i 3016 50 :EEE; 1 e s
305 80 | —eCM7 68 120B5 .69
~3s4 61 | __BCNT 85 ___120€8 .75
1 34 .58 | _BCRE 51 | 12018 .85
J __4BC5 .56 6056 .57 | —_120M7 .67
__4BC8 96 | __6CUS 58 | 12006 1.04
__4BN6 75 | __6CU6 108 | — 12087 718
407 .96 | —BCYS 70| 12076 56
T 4BS8 98 | —6CY7 71 | 1266 50
___4BUB 71 | —60A4 68 12666 .54
___4BI§ 58 6085 69 _ 12626 .53
_48D7 ‘g5 | —BOEB 58 | 12F5 .66
T 4cSe 61 | —6DGE 59 | __12F8 66
__ 4DEB 62 ! €0as 110 12FM6 45
__ 4DKG €0 | - -60T5 76 | ___12K%5 65
] —4DT6 55 | —60T6 53 [ ___12SA7M .86
T oam8 79 | __BEUB 79 | __12SK7GT .74
0 | ___S5ANS 86 | —_6EAB 79 | __125N7 67
__5A05 .52 t ___GHBGT 58 125a7M .73
__5AT8 B0 | __BJS6T .51 1207 .62
__5BKIA .62 616 67 _12V66T .53
__5807 97 | __6K6 63 | __12w6 69
__5BR8 .79 | __6S4 48 | __12xa 38
___5CG8 76 0 gSA7GT 76 | —17AX4 67
—_5CL8 .76 I __BSKET 74 | —17B06 1.09
SEND FOR FREE TROUBLE SHOOTER _ggﬁg -gg ‘_ggké gg —:;Eis gg
GUIDE AND NEW TUBE & PARTS CATALOG T 58 6507 73 | —_1708 69
__518 81 674 99 | 17006 1.06
__5U4 .60 _5UB 78 | 1716 .58
TRANSISTORS — AT FABULOUS DISCOUNTS 5 v?é%'?ﬂ?m 508 81 _gvsdct g: _};m ;g
V6 ! W I !
| PRICE : Y | mATING _ﬂ:ﬁg{gg}ms_ hfe | jxa ;g — %9 | 19866 139
GE PNP 1CB0 max. | 1EBO max | o __5¥3 46 | __6X4 39 | 1918 .80
IRF 49¢Hﬂ nA:LLgYAJUPTJ%L'gg 200 TZO—a (1 eyl }’b"‘ s':n':| s “GAB4 46 BXSGT 53 | —216X6 149
NERAL 3 u2 Weay : __G6ACT 96 | —6X8 77 | __25806 1.1
» 39¢ l F/AF j ERTSESY [RUESEY e 50 PIv BAF3 73 | _7AUT B | —_25C5 53
' 80 @ Power AF | 26 ma 20 ma VCE -‘-5] (max. 20 ma) __GAFA 87 | __7A8 68 | __25CA5 .59
| ea Mgd. Freq. to -3 | }vcn 16V | VB 16V | D= i | $250 ea.
't::v ' i Pawer MIN | 40ma | 40ma | ygp_ g5 | Lotsof 10 _ BAGS 65 | __7B6 69 | _ 25006 144
‘D ] T Tsmmoas POMER | VeB-— 100 | VEB= 100 | 1pimg | p55e0 _GHE 99 4 89| 25U 111
225W Series 830 DHMS 0 min g Hardware) 6AK5 95 | —_B8AUB .83 | __25DNE 1.42
TBALS 47 | —BAWB .83 | __25(H5 .55
GAM8 78 | —8BO5 .60 ! __256 .57
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY g5 | —BCG7T B2 | __25w4 68
‘85 | —8Cm7 B8 | 2526 66
‘5o | —8CN7 .87 | 355 .5
- 55 | —B8CXs 83 | 356 .57
:60 ___BEES 94 —_35w4 52
- ‘43 | —11cyr 35 1 352561 60
79 | __12a¢ 60 | —3085 60
55 CHAMBERS STREET, NEWARK 5, N. ). [TERAESaY UG g7 | —iams 5| 00
__BAUT B .JZZAI%B 373 _23525 2?
. ; __GAUS 87 | —_12aE6 43 [ — .
TERMS: 25% deposit must accompany all orflers, balance COD. Orders under $5: add $1 eave a0 | —i2a3 73| —1in B

handling charge plus pestage. Orders over $5: Jlus postage. Approx. 8 tubes per 1 Ib. Subject
to prior sale. No C0's outside continental USa.

MARCH, 1961
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EACH TUBE INDIVIDUALLY. & ATTRACTIVELY BOXED
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ALL MAKES
_ONE PRICE

s Castle, pioneers of TV Tuner
overhauling,
service available.
Castle has a decade of experi-
ence and overhauling tuners is
our only business.

SAME DAY SERVICE!

On Popular Types
48 Hours most others

TV TUNER OVERHAUL

VHF TUNERS ¢ UHF TUNERS o UV Combinations *

Castle overhaul charge includes all labor and minor parts
and written 90 day warranty. Tubes and major parts are
extra at net prices.
shipped complele; include tubes, shield cover and any
damaged parts.
complaint.

Tuner to be overhauled should be

Write down model number and state
Pack well and insure.

*uv combination tuner
must be of one piece con-
struction. Separate UHF
and VHF tuners must be
dismantied and the defec-
tive unit only sent in.

the best
Remember,

assure

TV TUNER SERVICE, INC.
5710 N. Western Ave. ® Chicago 45, llinois
Toronto 13, Ontario

In Canada:

136 - Main Street )

Rates—50¢ per word (including name, address and initials. Minimum aod 10
words. Cash must accompany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consecutive issues. Misleading or objectionable ads
not accepted. Copy for May issue must reach us before March 10, 1961.
RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

PROMPT DELIVERY, we will not be un-
dersold. Amplifiers, Tape Recorders, Tun-
ers, etc. No. Catalogs, Air Mail Quotes.
Compare. L. M, BROWN SALES CORP.
I]\)Ieet‘ R-239, East 24th St., New York 10,

DON’T BUY HI-FI COMPONENTS, Kits,
Tape, Tape Recorders until you get our
low, low return mail quotes. “We Guar-
antee Not To Be Undersold.” Wholesale
Catalog Free. HI-FIDELITY CENTER,
1797RC First Avenue, New York 28, N.Y.

GARAGE DOOR OPERATORS $59.95.
Rugged chain drive automatic unit. High-
est Quality. Free Literature. DEMSCO,
INC., Sebring 18, Ohio.

HI-FI PROBLEMS SOLVED on-the-spot by
“The Hi-Fi Doctor”. Audio, Acoustic, Radio
Engineer. Professional visits, day, evening,
New York area. WILLIAM BOHN, Plaza
7-8569.

I'M SEEKING AN RCA PORTABLE TV
SET, The 8%-inch, metal-cased receiver
made in the middle 1950’s. Must be work-
ing or repairable. State condition and
price. R. H. Dorf, SCHOBER ORGAN
;\‘YQYRP., 43 West 61st St., New York 23,

TELEVISION REMOTE CONTROL—$7.00.
1F\}reJe Literature—234 Monroe St., Passaic,

PROFESSIONAL ELECTRONIC PROJ-
ECTS—Organs, Timers, Computers, etc.—
$1 each. List Free. PARKS, Box 1665, Lake
City Station, Seattle 55, Wash,
DISCOUNTS UP TO 50% on Hi-Fi ampli-
fiers, tuners, speakers, tape recorders,
individual quotations only, no catalogs.
CLASSIFIED HI-FI EXCHANGE, 2375
East 65th Street, Brooklyn 34, N.Y.

NEW TWIN LINE SOLDERLESS CON-
NECTOR (Patent pending) insures perma-
nent all weather XI)‘V-FM antenna connec-
tion. $.80 each. $8 doz. Jobbers and Dis-
tributors wanted. Write: RAMCON, 45432
Kingtree Ave., Lancaster, Calif.

COMPONENTS, Recorders, Tapcs. FREE
Wholesale Catalogue. CARSTON, 125-T
East 88th St, New York 28, N.Y.

LEARN WHILE ASLEEP, Hypnotize with
your recorder, phonograph or amazing new
Electronic Educator endless tape recorder.
Catalog, details free. SLEEP-LEARNING
{\AVSS%CIATION, Box 24-RD, Olympia,

ash.

BUSINESS CARDS. $3.95 Thousand, Post-
paid! (Raised Letters) Samples. JOHN H.
TAYII;OR, R. D. 2, Box 215, West Middle-
sex, Pa.

128

DIAGRAMS FOR REPAIRING RADIOS,
television $2. Give make and Model. DIA-
GRAM SERVICE, Box 672 RE, Hartford 1,
Conn.

START YOUR FIRE ALARM BUSINESS
with our fire alarm 4”x4”x2”, $66 per doz.,
and micro thermal switches $18 per dozen;
maximum profit, minimum investment,
fully guaranteed. KAMCO - ELECTRO-
CHEM CO., 2712 N. Magnolia Ave., Chi-
cago 14, I11.

CASH PAID! Sell your surplus electronic
tubes. Want unused, clean radio and TV
receiving, transmitting, special purpose,
Magnetrons, Klystrons, broadcast types,
etc. Want military & commercial lab/test
and communications equipment such as
G.R.,, H.P, AN/UPM prefix. Also want
commercial receivers and transmitters.
For a fair deal write BARRY, 512 Broad-
way, New York 12, N. Y. WAlker 5-7000.
AMPEX, Concertone, Crown, Magnecord,
Presto, Norelco, Bogen, Tandberg, Sher-
wood, Rek-O-Kut, Scott, Shure, Dynakit,
others . . ., Trades. BOYNTON STUDIO,
Dept. RE, 10 Pennsylvania Ave., Tuckahoe,
N.Y.

C-B Intercom operates from remote loca-
iiit?n. FRONTIER ELECTRONICS, Orr 3,
inn.
ALL MAKES OF ELECTRICAL INSTRU-
MENTS AND TESTING equipment re-
paired. New and used instruments bought,
sold, exchanged. HAZELTON INSTRU-
MENT CO., 128 Liberty Street, New York,
N
BOOKS—ALL 10c¢, 2000 titles, all subjects,
catalog free. COSMAO, Clayton 2, Ga.
FOR SALE — INFRA-RED SNOOPER-
SCOPES!! Optics, Lamps, Parts. World’s
largest stock Infra-red components. Write
for FREE Infra-red Catalog. McNEAL
ELECTRIC & EQUIPMENT, Dept. RE-3,
4736 Olive, St. Louis 8, Mo.
NEW CONCEPT OF LEARNING SELF-
HYPNOSIS! Now on tape or record! Free
Literature. McKINLEY-SMITH CO., Dept.
T5, Box 3038, San Bernardino, Calif.

wWWwW americanradiohistorvy com

ADVERTISING INDEX

Radio-Electronics does not assume responsibil-
ity for any errors appearing in the index below.

Advertiser Page No.
A E. 8 INC. 13
Acoustic Research, Ine, .78
Airex Radio Corp. .. = -..120
Alco Electronic Mf; el
Allied Radio Corp. 8. 20, 21, 111
Arrow IPastener Cot ne. - 108
Atlas Sound Corp.. - 110
Audio Unlimited Ine....... 90
Audion ey =, 490
B. & K. Mfg. Co. __ e 93
Barry Electronics Corp...... 108
British Industries Corp..... . - 115
Brooks Radio & TV Corb. 121
RBurstein-.Applebee (o. . == 83
Capitol Radio Engineering Institute..... 102-105
Carston_ Studios . I 17

Castle TV Tuner Service Inc
Center Industrial Electronics Ine.
Unlon. .. ...

2

Centralah Div. of (
CLASSIFIED ADS........

(*leveland Institute of Klectronies......
Columbhia Wire & Supply Co.
Commissioned Electronies Co.
Colordaptor - —
Coyne KElectrical Sehool............

DeVry Technical Instiiute

Dressner ... e

Editors & Engineers.......

Eleetro-Volce, Inc.

Electronic Chemical Corp.

Electronie Instrument 0. (EICO)

Klectronic Measurement Corp. (EMC)
Electronics Missiles & Communications. Ine................ 73
Electronie I'ublishing Co., Inc.. .. 116
Falr Radio Sales ersemrsssiarennns 81
Fisher Radio Corp. .. s eee e e o e n o o e 220, LD
General Techuiqgues, Ine... 121
Gernshack Library, Ine. 107

Grantham School of Electronics.. ... - e 18

Beald Engineering College.. e 119
Heath Company... . - ..62-85
Hlolt, Rinehart & Winston, Inc. 113, 118
Inciana Technical College ...

Industrial TV N p— ,, 120
Institute of Wadio Engineers. ... e 108, 113, 118
JFD Electronics COrp. . ... e 19
Jensen Mfg. Combany. ... 3rd Corer
Jerrold Electronics Co........... . 26
Key Electronies Co.......... 117
Lafavette Radio Electronics Corp...... . e 17
Lektron Inec. - - 97
Metropolitan Electronics 95, 112
(R. A.} Moog Co........ = : 110
Moss Electrondes ... 84, 85
Multicore Sales Div. 115
National Radio lnstitute. .27-28, 90, 115

National Technical Schools...._. 5

North American IPhilips Co., ine, (Nore-‘loo)' 126
Northeast Telecommunications, Ine. ... 110
Ohniatsu Eleetrie Co. Ltd, 126
Olson Ntadio Corp. 6
PACOQ Electronies Co., inc. -120
Philco Computer Dir... .. 114
Picture Tube Outlet. . ... 117

Progressive "*Edu-Kits'” Inc. E—— (1.}
Pyramid Flectrie Co.. _— = .
Quam-Nichois Company
Quietrole Co., Inc.
RCA Tube Dir.
RCA Institute:
Rad-Tel Tube Co.... -
Radio Electronics Master. ...
Radio TV Training School
Rider. {John F.) Publist
Rinehart & Co...coccoeeeee
Sams., (Howard W.) & Co..
Schober Orzan €o. ...
Scott, (H. H.) Inec.
Service Instruments Corp.
Shure Brothers, Inc....
Sonotone Corp. ... =
Sprague Iroducts Co. ...
Superscope, Inc. (Sony)
Supreme [*ublications
Swing-0-Lite Co.
Sylvania FElectric Products Ine.
TAB
Tarzian. (Sarkes) Inc.
Thorens Company
Tung-Sol Eleciric Co. ... ... =
The Turner Microphone (‘ompany.

United Carbon Consumer I’roducts Co.

United Radio Company _
University Loudspeakers. Inc.

D. van Nostrund ©o.. Ine. .
Vidaive FElectronics Mfg., Corp..
Weller Llectric Corp. ...
Winegard Company ...
Xeelite. InC. .o

SCHOOL DIRECTORY PAGES 124, 125

Baltimore Technical Institute

Niles Bryant School

Canadian Institute of Science Technology
The Indiana Home Study Inst.

Indiana Technical College

International Correspondence School
Middleton Institute of Electronics
Milwaukee School of Engineering
Motorola Training Institute

Northrop Institute of Technology X
Pacific International College of Arts & Sciences
Phila. Wireless Technical Institute

Philco Technological Center

Tri-State College

Valparaiso Technical Institute

Western Electronies Institute

RADIO-ELECTRONICS


www.americanradiohistory.com

YOUR
1] ¥y
BEST BUY
IN
HI-FI JENSEN/S THRIFTY 4-SPEAKER
SPEAKERS SYSTEM ... CHOIZE OF ECONOMICAL

UNFINISHED OR GENUINE
OILED WALNUT ZABINETRY

oo D

i

ensen
LOUDSPIANERS

_.-.q,...nu- St o Ssspushadn vowu

When you consider the 31-chase of a high fidelity

speakar system be sure yoJ |30k into the tremendaqus

value of the Jensen TF-3. You can pay much more for some
other recommended campact speakers . . . we honestly think
you'll like the new Jensen TF-3 better. Hear it and compare . . .
be your own judge and decids which is the best buy for you.
Compgare this 4-speaker 3-way system with its low distortion
FLEXAIR* woofer . . . ts tac midrange units so smooth

and free from coloration . .. and the sensational new
SONO-DOME* Ultra-Tweetes which goes into action only
above 10,000 cycles! There s a choice of genuine oiled Walnut
cabinztry or the unfinished gam hardwood for painting,
stainiag or building-in. Use a pair for an amazingly
econcmical outstanding stereo speaker system.

4-SPEAKER
3-Way system

o n M%gl‘ Facfgluuggcdm PANY Dlﬁa}of; . , e IR / I Canada: Rentew Hlesteic Co. @.«r Torsnto

In Mexlzo: Universal De Mexlco, S. A %ﬂﬁ

b

Lﬁ’imh Evenus. Chlcago 38, Imnols

o ik - L 2 suni i SRS
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How do your
customers rate you?

Your reputation is based largely on what happens after you leave the scene
of each service call. For this reason the name on the tubes you install makes
a world of difference. RCA tubes are designed and manufactured to assure
customer confidence in you as well as in RCA.

RCA tube quality is your best insurance against call-backs due to
premature tube failure.

RCA tube performance puts your workmanship in the best light and
protects it through rigid quality control.

RCA’s trademark symbolizes a name and reputation customers have re-
spected for decades.

Your customers know that those red-white-and-black RCA tube cartons in
your tube caddy represent the most trusted name in electronics. Remember,
customer confidence is the cornerstone of your business. SIGN OF A SERVICE JOB WELL DONE

To protect your service reputation before, during and after every service
call, make sure your next tube order specifies... RCA TUBES.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

The Most Trusted Name in Electronics :
RADIO CORPORATION OF AMERICA

®
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